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EXECUTIVE SUMMARY 

The KSM Project (the Project) is a proposed gold, copper, silver, and molybdenum mine located in the 

coastal mountains of British Columbia (BC), approximately 65 km north of Stewart, BC. KSM Mining 

ULC, a subsidiary of Seabridge Gold Inc. (Seabridge), is the proponent for the Project. 

Overall Conclusions 

More than ten years of multi-disciplinary environmental baseline data have been collected in the 

Unuk River Watershed in support of the KSM Project. These data were collected by qualified 

professionals, in line with the federal, provincial, and international legislation, regulations, 

guidelines, and standards. 

The data extensively characterizes the spatial and temporal variability in the Unuk River 

Watershed. Important environmental components were identified and field surveys and data 

analyses considered the types of questions important to Project engineering design, environmental 

effects assessment, and future environmental effects monitoring. Specifically, the meteorology, 

hydrology, and physical hydrogeology studies provide critical information for water management 

design and decision-making. 

The aquatic habitat of the Unuk River Watershed in the Sulphurets Creek sub-watershed and 

downstream of Sulphurets Creek reflects erosion and glacial scour of highly mineralized rock. The 

environmental effect of this mineralization is evident in the poor surface water, groundwater, and 

sediment quality, and the low diversity of aquatic organisms, especially in the Sulphurets Creek 

sub-watershed. Although currently undisturbed by mining development, the Sulphurets Creek 

sub-watershed cannot be considered pristine given the high total suspended sediment and metal 

loads. The chemical signature of Sulphurets Creek carries downstream into the Unuk River, with 

spectacular visual confirmation in the iron-stained sediment plume frequently observed at the 

confluence (see cover photo). 

The baseline data characterization presented in this report forms the foundation of the 

pre-development characterization required to detect and assess potential future effects and 

implement appropriate mitigation and adaptive management measures, as required.  

Project Description 

The proposed Project is located in two geographical areas: the Mine Site and the Processing and 

Tailing Management Area (PTMA). It is proposed that these areas would be connected by twin 23 km 

tunnels, the Mitchell-Treaty Twinned Tunnels (see Figure 1-2 in Chapter 1). The Mine Site is located 

south of the closed Eskay Creek Mine, within the Mitchell, McTagg, and Sulphurets creek valleys, in 

the Unuk River Watershed. Sulphurets Creek is a main tributary of the Unuk River, a transboundary 

river which flows to the Pacific Ocean at Burroughs Bay, Alaska. The PTMA is located in the Nass 

River watershed, in the upper tributaries of Teigen and Treaty creeks. Both creeks are tributaries of 

the Bell-Irving River, which flows to the Nass River and into the Pacific Ocean at Nass Bay, BC. 
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The PTMA is located about 19 km southwest of Bell II on Highway 37. Provincial and Federal 

Environmental Assessments 

The Project underwent joint harmonized environmental assessment process over 70 months between 

March 2008 and December 2014 administrated by the Canadian Environmental Assessment Agency 

(CEAA) under the Canadian Environmental Assessment Act (1992) and the British Columbia Environmental 

Assessment Office (BC EAO) under the BC Environmental Assessment Act. Following the pre-application 

phase and application screening, KSM Mining ULC submitted the joint Application for an Environmental 

Assessment Certificate/Environmental Impact Study (Application/EIS) in July 2013.  

On July 21, 2014, the BC Ministers of the Environment and of Energy and Mines issued an 

Environmental Assessment Certificate for the Project with 41 legally-binding conditions. In their 

decision, the Ministers concluded that the construction, operation and decommissioning of the Project 

are not likely to result in significant adverse effects. 

On December 19, 2014, the Canadian Minister of the Environment approved the Project. In her 

Environmental Assessment Decision Statement, the Minister concluded that the Project is not likely 

to cause significant adverse environmental effects when the Project mitigation measures are taken into 

account. Further the CEAA report stated the participating US federal and state agencies did not 

identify any outstanding transboundary concerns with the EA.  

The Project was also approved under the auspices of the Nisga’a Final Agreement (NFA), with the 

Canadian Minister of the Environment signing off that the requirements of the Agreement had been 

met during the harmonized environmental assessment process. 

Ultimately, the BC and federal Application/EIS approvals concluded that the Project will have no 

residual environmental effects on water quality overall or within in the Unuk River, a transboundary 

river which drains into Alaska. 

Engagement 

KSM Mining ULC conducted meaningful and timely engagement in good faith with all interested 

parties during the EA processes, beyond what was required by law, to ensure their concerns were 

received, acknowledged, addressed, and reflected throughout the EA processes.  

KSM Mining ULC has engaged extensively with the local Indigenous populations with an interest in 

the Project including the following: 

 Nisga’a Nation; 

 Tahltan; 

 Gitanyow Hereditary Chiefs; 

 Gitxsan Hereditary Chiefs; 

 Tsetuat Skii km La Haa; and 

 Metis. 
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Ultimately a Benefits Agreement was signed with the Nisga’a Nation and an Environmental 

Agreement was reached with the Gitanyow. Additionally, a letter of support was provided by the 

Gitxsan during the environmental assessment review process. 

Along with extensive engagement with interested Canadian parties, to understand and address 

concerns of Alaskans, KSM Mining ULC worked extensively with Alaskan State and US Federal 

regulators (Environmental Protection Agency [EPA], Department of the Interior [DOI], National 

Oceanic and Atmospheric Administration [NOAA], Department of Natural Resources [DNR], and 

Fish and Wildlife Service) in more than 85 different meetings and interactions during the 

Environmental Assessment process. The company also held an Open House in Ketchikan, Alaska in 

2011, presented at the Central Council of the Tlingit and Haida Indian Tribes of Alaska conference in 

Craig, Alaska in 2014, presented at the 2016 Prince of Wales Island-Wide Mining Symposium and 

accepted several one-on-one meetings with representatives of the Tlingit Haida accompanied by 

southeast Alaskan-based environmental non-governmental organizations. 

In approving the Project following the EA reviews, the governments of both Canada and BC 

concluded that KSM Mining ULC conducted significant, meaningful engagement with all concerned 

parties, including Alaskans. Since the issuance of provincial and federal environmental approvals, 

Seabridge has been steadily fulfilling the conditions imposed by those approvals on the Project and 

continues to engage with interested parties Alaskans in general. 

Response to Review by Environmental Non-governmental Organizations 

The public, which includes environmental non-governmental organizations (ENGOs), was provided 

opportunities to learn about and comment on the Project through formal comment periods and public 

open houses, including a 31 day public comment period on draft application information 

requirements (which included environmental baseline data collection requirements) and a 45 day 

public comment period on the Application/EIS (which included the characterization of 

environmental baseline data and potential effects due to the Project’s proposed development). 

Late in the Application/EIS review stage, issues were raised by Alaskan commercial and sport fishing 

groups, businesses, communities, tribes, conservation groups and individuals. Issues were centered 

on potential effects to salmon and the significant commercial, sport and customary and traditional 

fisheries the Unuk River supports, as well as potential impacts to Alaskan seafood and tourism 

marketing efforts. 

A review by the ENGO SkeenaWild of the Application/EIS in 2014, concluded that salmonids in the 

Unuk River Watershed will be subject to sub-lethal metal toxicity with probable effects including 

secondary death and a reduction in abundance, with the development and operation of the KSM 

Project. SkeenaWild supported the conclusion with a literature review of sub-lethal toxicological 

effects on salmonids for seven metals: aluminum, cadmium, copper, lead, nickel, silver, and zinc.  

An independent response prepared by Dr. Chris Kennedy of Biowest Research Consultants (Biowest) 

concluded that the selection of contaminants of potential concern carried out by Rescan followed 

standard risk assessment approaches and that seven metals evaluated by SkeenaWild (2014) were not 

identified as contaminants of potential concern (COPCs) in the Application/EIS and therefore no 
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further evaluation was required. Furthermore, the review by SkeenaWild disregarded the importance 

of baseline water quality in determining the potential for impacts to salmonids, given that the Unuk 

River and associated tributaries naturally experienced concentrations of parameters above provincial 

guidelines.  

ERM’s Role as Environmental Consultants 

ERM Consultants Canada Ltd. (ERM; previously Rescan Environmental Services Ltd. [Rescan]) has 

been the primary environmental consultancy responsible for collecting and analyzing environmental 

data for the Project. ERM is a leading global provider of environmental, health, safety, risk, and social 

consulting services. ERM has over 140 offices in 39 countries and territories and employs more than 

4,700 people. KSM Mining ULC is a client of ERM and ERM performs environmental consulting 

services at the direction of KSM Mining ULC. ERM’s environmental scientists and engineers, however, 

are responsible and accountable for the quality of the data collected and the integrity of the data 

analysis performed.  

A comprehensive multidisciplinary environmental baseline characterization program was initiated in 

2007. Prior to 2013, the baseline characterization program was developed in support of the 

harmonized federal and BC provincial environmental assessment process. Subsequent to 2013 and 

continuing through 2018, the key objective has been the characterization of the spatial and temporal 

pre-development environmental conditions of the Project area and downstream receiving 

environment. This environmental baseline characterization forms the foundation of the 

environmental design basis for Project engineering, the environmental effects assessments during the 

various stages of mine permitting, and the pre-development condition for evaluation of future 

monitoring results during Project construction, operations, closure, and post-closure. 

The overall objective of this report is to present the extensive baseline data that has been collected 

within the Unuk River Watershed in one report for the following environmental disciplines: 

meteorology, hydrology, hydrogeology, surface water quality, aquatic resources, fisheries, tissue 

chemistry, and wildlife.  

Regional and Geological Setting 

The Project is in an area known as the “Golden Triangle” due to its high mineral potential and the 

occurrence of a number of high-profile gold projects in the area. The Project is located in the Sulphurets 

District, along the eastern side of the Coast Mountains, approximately 25 km east of the Coast Plutonic 

Complex, a north-northwesterly trending belt of Cretaceous to Early Tertiary intrusions and high grade 

metamorphic rocks. The area lies near the western edge of the middle Jurassic to Cretaceous age Bowser 

Basin within the Stikine terrane, also known as Stikinia, which was possibly accreted to the North 

American continental margin in the Middle Jurassic period. Stikinia is interpreted as Triassic and 

Jurassic volcanic arcs resting on Palaeozoic basement (not present at the Project) and overlain by 

Jurassic basinal sedimentary rocks. The district is centred over the breached core of the northerly 

plunging McTagg anticlinorium, which exposes rocks of the upper Triassic Stuhini Volcanics, 

unconformably overlain by lower Jurassic Hazelton Group rocks. The Early Jurassic sub-volcanic 

intrusive complexes scattered through the Stikine terrane are host to numerous precious and base 

metal-rich deposits targeted by other mining projects, e.g., Brucejack, Eskay Creek, and Red Chris.  
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Modern exploration at the Project began in the 1960s and has continued with the various mineralized 

zones slowly being consolidated. No mineral production has been recorded at the Project, but 

small-scale placer gold mining has historically occurred in the Sulphurets and Mitchell creeks.  

The retreat of the Mitchell Glacier has exposed a relatively fresh gold-copper porphyry system, 

including the highly altered and mineralized rock in the upper Mitchell Valley that contains the Iron 

Cap and Mitchell deposits. The Project exhibits many of the standard porphyry alteration 

assemblages. The core of the deposit zones are characterized by potassic alteration surrounded by 

phyllic and argillic alteration, with a broad chlorite and propylitic alteration halo. Associated with the 

intrusions are broad pyrite halos that fade outward from the core of the zones. Carbonate alteration is 

associated with the propylitic alteration. 

Overview of Unuk River Watershed 

Highly mineralized rock is common throughout the Unuk River Watershed. The Unuk River 

originates in the mountains north of the Project area and flows southwest, crossing the BC-Alaska 

border near Border Lake, and eventually draining into the Pacific Ocean at Burroughs Bay in Alaska 

(watershed area: 2,577 km2). Topographical relief in the Unuk River Watershed ranges from 0 to 

2,559 metres above sea level (masl), with a median elevation of 1,061 masl. The lower Unuk River has 

an average channel gradient of 1% or less. Glacier cover within the Unuk River Watershed is 16%. 

Lakes cover 12% of the area, and wetlands 0.1%. Such a low percentage of wetlands indicates a very 

flashy hydrological regime as the system has little ability to store water. Major tributaries include 

Sulphurets Creek and the South Unuk River.  

Key waterbodies characterized within the Unuk River Watershed in the report include:  

 Unuk River;  

 Coulter Creek;  

 Sulphurets Creek sub-watershed, including:  

 Sulphurets Lake;  

 Sulphurets Creek;  

 Mitchell Creek;  

 McTagg Creek;  

 Gingras Creek;  

 Ted Morris Creek; and 

 South Unuk River.  

The Project Mine Site is situated within the Sulphurets Creek sub-watershed (watershed area: 300 km2). 

Sulphurets Creek is a glacier-fed stream that flows west from Sulphurets Lake, a proglacial lake 

downstream of the Sulphurets Glacier to the Unuk River. Gingras, Ted Morris, and Mitchell creeks are 

tributaries to Sulphurets Creek. Mitchell Creek is a glacier-fed stream that flows west from the Mitchell 

Glacier, merging with the glacier-fed McTagg Creek, to Sulphurets Creek. The retreat of the Mitchell 

Glacier has exposed a relatively fresh gold-copper porphyry system, including the highly altered and 
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mineralized rock in the upper Mitchell Valley including the Iron Cap and Mitchell deposits. An existing 

landslide (Snowfield Landslide) and large area of sackungen (gravitational slope sagging) situated 

above the Snowfield Landslide are located on the south side of the Mitchell Valley. Exposure and erosion 

has produced active oxidation and leaching of sulphide minerals, producing prominent gossans and 

extensive copper sulphate precipitates at the surface, and acidic conditions in groundwater seeps in the 

deposit areas and the upper reaches of Mitchell Creek. Glacial scour and mass movement deliver large 

amounts of sediment to Mitchell Creek. Although characteristically high in total suspended sediments 

and total metal concentrations due to the glacial inputs, Sulphurets Creek water quality is distinctly 

chemically-altered downstream of the confluence with Mitchell Creek. The chemical influence of 

Sulphurets Creek on the Unuk River below the confluence is marked. 

The following sections provide a short summary of the baseline program results for each of the 

environmental disciplines. 

Meteorology 

The meteorological monitoring program was initiated in 2007 and has continued annually to present 

day. The program has included the operation of five meteorological stations, 10 tipping bucket rain 

gauge (TBRG) stations, one evaporation station and three snow course survey stations within the 

Unuk River Watershed. Data from these various sources are temporally and spatially extensive, and 

have been collected over a wide range of physiographic conditions within the Unuk River Watershed.  

The annual mean air temperatures calculated from all stations ranged from -1.5ºC to 4.2ºC. Mean 

monthly minimum and maximum air temperatures ranged from a low of -11.7ºC in January 2008 at 

the Sulphurets Creek station, to a high of 14.2ºC in July 2009 at the Mitchell Deposit station. Averaged 

across all stations, August was the warmest month and December was the coldest. The minimum 

temperature recorded was -31.7ºC and the maximum was 30.2ºC. 

Mean daily barometric pressure remained between 97.4 kPA and 103.7 kPA from 2008 to 2017. During 

the winter months, pressure was generally lower and had greater fluctuations due to storms from the 

Pacific that are more frequent and intense during the winter. Annual barometric pressure patterns 

remained generally consistent from 2008 to 2017. 

The highest mean daily solar radiation was 410 W/m2 at Sulphurets Creek station, measured on June 6, 

2014. Solar radiation trends were similar from year to year. The lowest day-time solar radiation values 

are recorded during the winter months between November and February when the sun is at its lowest 

angle and when there is a higher frequency of low cloud cover that partially blocks the incoming solar 

radiation. Annual solar radiation patterns remained generally consistent from 2008 to 2017. 

The most frequent annual wind speeds were between 1 and 3 m/s at the Mitchell Deposit, 

Sulphurets2, and Unuk-Teigen stations. Predominant wind directions were aligned parallel with the 

valley axis. The maximum gust speed recorded was 36.7 m/s at the Mitchell Deposit station in January 

2012. Predominant wind directions and speeds remained generally consistent from 2008 to 2017. 

Based on available data, monthly total precipitation ranged from 7 mm (May 2015 at the Sulphurets 

Creek station) to 454 mm (October 2015 at the Unuk-Teigen station). Based on the most complete 
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records, annual precipitation recorded at the Eskay Creek Mine station was 1,813 mm in 2017 (missing 

zero days of data), and the Sulphurets2 station recorded 1,241 mm in 2017 (missing zero days of data). 

In general, there is more precipitation in the fall and winter with less precipitation in the spring and 

summer. The annual precipitation for the region was below average in 2009 and 2012, and above 

average in 2011, 2015, and 2017. 

The estimated total lake evaporation at the Sulphurets evaporation station was below average in 2012 

and 2013, and above average in 2010. It is expected that evaporation would generally tend to remain 

fairly consistent between stations and between years. 

Overall, deeper snow and higher snow water equivalents (SWEs) were recorded at the Eskay Creek 

Mine station compared to the others. This result reflects the station’s location in the middle of an air 

confluence zone from the feeding valley directions, in contrast to the other stations that are either at 

much higher elevations in the alpine (Sulphurets2 and Unuk-Teigen), and/or near the ends of valleys 

(Mitchell, Sulphurets). Observed snow depths were significantly higher than average in 2012 and 

2014, and significantly lower than average in 2015 and 2016. 

Hydrology 

Several years of baseline hydrology data were collected at 15 hydrometric monitoring stations within 

the Unuk River Watershed during 2008 to 2018. Data collection is ongoing at five stations. These data 

are temporally and spatially extensive, and were collected over a wide range of physiographic 

conditions and catchment areas within the Unuk River Watershed. Data collected includes catchments 

with glacier coverage of 0 to 56%, median watershed elevations of 1,002 to 1,662 masl, and watershed 

areas of 8 to 415 km2.  

Hydrometric data were analyzed in accordance with the appropriate guidelines and standards including 

BC MOE (2016a), RISC (2009), WSC (1999), and ISO (2010). The analyses included development of stage-

discharge rating curves and streamflow hydrographs for monitored hydrometric stations. Hydrological 

indices including annual runoff (including monthly distribution of annual runoff), mean annual 

discharge, peak flows, and low flows, were developed from streamflow hydrographs. 

Mean annual runoff, averaged over the period of record, was higher than 2,100 mm in all hydrometric 

monitoring stations, except station (CLC-H1) which has the lowest median watershed elevation and 

glacier coverage among all monitoring stations.  

At monitored stations, more than 85% of annual runoff occurred during the open water season (May to 

October). At the majority of monitored locations, more than 37% of the annual runoff occurred in the 

months of July and August when snow and glacier melt peak due to warm temperatures. The exceptions 

are BJ 1.74, UR-H1, and CLC-H1 with low glacier coverage and/or low median watershed elevation. 

The mean annual discharge, peak flows, and 7-day low flows generally increased with watershed 

area. Summer 7-day low flows also increased with watershed glacier coverage.  
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Hydrogeology 

Groundwater data have been collected from 2008 to present. The groundwater monitoring network 

has included 57 monitoring wells and 22 vibrating wire piezometers (VWPs) within the Unuk River 

Watershed. Twenty-five wells and six VWPs are currently in operation. Monitoring wells have been 

used for conducting slug tests, measuring groundwater levels, and for the collection of groundwater 

samples. In addition, 33 boreholes (many of them later used for installation of monitoring wells) were 

subjected to packer testing. 

The glacial till (especially basal till), colluvium and moraine sediments are of generally low permeability, 

with hydraulic conductivities varying from 1.5 x 10-10 m/s to 3.6 x 10-6 m/s. Bedrock formations in the 

Mine Site are highly complex, consisting of various volcanic, intrusive and sedimentary rocks of the 

Stuhini and Hazelton Groups. The values of hydraulic conductivity calculated from the test data range 

from 3 x 10-10 m/s (for andesite ash tuff) to 1 x 10-5 m/s (for intensely altered volcanic rocks of 

unknown protolith. 

The collected data indicate that downward gradients are present some distance above the valleys’ 

bottoms, while upward gradients are present close to the valleys’ bottoms. This pattern is consistent 

with the typical pattern of recharge and discharge areas’ distributions - mountain ridges and high 

slopes serve as areas of dominant groundwater recharge, while valleys serve as areas of dominant 

groundwater discharge. Although absolute ranges of water level elevation ranges were at times large, 

they were small relative to the magnitude of the orographic relief of the Mine Site. As such, horizontal 

hydraulic gradients did not change much with time. Vertical hydraulic gradients were measured in 

14 pairs of monitoring wells installed across the Mine Site. 

Chemical analysis of the collected groundwater samples document that maximum values of 

10 measured parameters were naturally greater than the BC Ministry of Environment’s Water Quality 

Guidelines for Freshwater Aquatic Life. Those parameters included: pH, ammonia, antimony, arsenic, 

boron, chromium, cobalt, iron, mercury, and selenium. Concentrations of arsenic, chromium, and iron 

were naturally greater than the guideline values in many samples collected from several wells. Visual 

inspection of the datasets for the wells where the concentrations of those three metals were above the 

guideline values indicated either no concentration trend with time or a decreasing trend. 

Groundwater near the mineralized deposit area showed a predominance of sulphate related to the 

oxidation of sulphide.  

Surface Water Quality 

The baseline surface water quality program has extensively characterized the spatial and temporal 

baseline conditions of surface water quality within the vicinity of the proposed Project by collecting 

surface water quality data at thirty-three stream, river, and lake monitoring sites from 2007 to 2018. 

Waterbodies in the Unuk River Watershed; including Mitchell Creek and tributaries, Sulphurets Creek 

and tributaries, Sulphurets Lake, East Unuk River, Storie Creek, Coulter Creek, South Unuk River, and 

Unuk River; were typically near-neutral to slightly alkaline, with moderately hard waters. Streams 

were rich in total phosphorus; however, very little bioavailable orthophosphate was observed. Low 
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TOC concentrations were observed at most sites. Turbidity and TSS concentrations were associated 

with the hydrological regime (increased sediment loads during freshet and the fall period of high 

rainfall). Due to the mineralization of the Project area, particulate and particle-bound metals were 

transported with suspended sediments resulting in elevated metal concentrations coincident with 

peaks in TSS. 

The exception to the typical stream characteristics was the upper Mitchell Creek sub-watershed, where 

naturally occurring acidity and poorly buffered conditions were observed. These sites were more 

influenced by groundwater seepage and naturally occurring acid rock drainage (ARD) than seasonal 

TSS concentrations. High flow periods diluted metals concentrations, which were dominated by 

metals in dissolved form, at these acidic sites. 

Sites within the Mitchell and Sulphurets sub-watersheds typically had higher concentrations of 

various parameters, particularly metals, and greater temporal and spatial variation in water chemistry 

was observed near the mineralized deposit areas of the planned mine site compared to sites on the 

Unuk River itself. The magnitude and frequency of concentrations greater than guidelines was 

typically highest in the Mitchell Creek sub-watershed, and decreased with distance from the deposit 

area in the Mitchell Valley, due to increased dilution and natural attenuation. Natural concentrations 

of aluminum, arsenic, beryllium, cadmium, cobalt, copper, iron, selenium, and zinc were frequently 

(>50%of samples) greater than provincial guidelines for the protection of aquatic life in Mitchell Creek.  

Parameters with measured concentrations naturally greater than guidelines at a minimum of one site in 

the Unuk River Watershed included pH, fluoride, nitrite, sulphate, aluminum, arsenic, beryllium, 

cadmium, cobalt, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, uranium, 

and zinc.  

Water quality in the Unuk River was affected by the inflow from Mitchell and Sulphurets creeks, since 

concentrations of TSS and metals at UR1, the site located downstream from the Sulphurets Creek 

confluence, were higher than those at UR1A, located upstream. High concentrations of some 

parameters, including aluminum and chromium, were widespread across the Unuk River Watershed 

and not unique in origin to Mitchell and Sulphurets creeks. 

Aquatic Resources 

The baseline aquatic resources program characterized the spatial and temporal baseline conditions of 

sediment quality, primary producers (periphyton and phytoplankton), and secondary producers 

(benthic invertebrates and zooplankton) in the Unuk River Watershed. Baseline data for aquatic 

resources were collected from 21 streams and Sulphurets Lake in the Unuk River Watershed from 

2008 to 2017. 

Elevated concentrations of arsenic, cadmium, copper, iron, manganese, selenium, silver, and zinc 

were commonly observed in sediments reflecting the highly mineralized nature of the Unuk River 

Watershed. The sediments of the Mitchell and Sulphurets sub-watersheds were especially high in 

many metals, leading to an increase in these parameters in the Unuk River after the Sulphurets Creek 

confluence. Nickel and chromium concentrations were generally greater in the Unuk River. 
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Concentrations decreased downstream and the lowest metal concentrations were found in the lower 

Unuk River and at the reference sites on the South Unuk River. 

Periphyton biomass, density, and genus richness were generally highest in the Unuk River. 

Periphyton communities were dominated by Bacillariophyceae (diatoms), with Cyanophyceae and 

Chrysophyceae more common in lower Sulphurets Creek and the Unuk River. Periphyton genus 

diversity was low in Unuk River Watershed streams.  

Stream benthic invertebrate communities were dominated by Ephemeroptera (mayflies), Plecoptera 

(stoneflies), and Chironomidae (non-biting midges within Diptera). Chironomidae were more common 

in Sulphurets Creek, and Ephemeroptera and Plecoptera in the Unuk River. Benthic invertebrate family 

diversity was low in Mitchell and Sulphurets creeks, and moderate values in the Unuk River. 

One lake was sampled in the Unuk River Watershed, Sulphurets Lake, located in upper Sulphurets 

Creek. Sulphurets Lake is a very turbid, low nutrient, cold lake, with very little light penetration. 

Correspondingly, Sulphurets Lake phytoplankton, benthic invertebrate, and zooplankton communities 

had low densities and richness.  

Fisheries 

The baseline fish and fish habitat program characterized the type and quality of fish habitat and the 

fish species composition and distribution in the Unuk River Watershed. Baseline data for fish and fish 

habitat were collected from 209 reach sites within eight streams and two lakes in the Unuk River 

Watershed, over three years from 2008 through 2010.  

Fish migration barriers were present in the lower reaches of Coulter and Sulphurets creeks restricting 

fish distribution to habitats downstream. No fish species were captured upstream of a 200 m cascade 

in Sulphurets Creek; therefore, upstream waterbodies including the upper reaches of Sulphurets 

Creek, Ted Morris, Gingras, McTagg, and Mitchell creeks, and Sulphurets Lake are considered non-

fish bearing. The highly turbid, metal-loaded and very cold waters upstream of the Sulphurets Creek 

cascade have further been considered a strong deterrent to fish migration. 

Channels were commonly of cascade-pool morphology and sinuous pattern. Fish habitat quality, 

ranked for salmonid use at sites regardless of whether or not fish were present, was fair at streams 

surveyed in the Unuk River Watershed. Good quality spawning habitat was found in Coulter, 

Kaypros, and Sulphurets creeks and the Unuk River. Rearing habitat was fair to good at most streams, 

with the exception of McTagg and Ted Morris creeks, which were predominantly poor for rearing. 

Overwintering habitat was also found fair to good at most streams, though poor to none at McTagg, and 

Ted Morris creeks. 

Seven species of fish were found to be present after performing 58,364 seconds of electrofishing within 

streams of the Unuk River Watershed. These include: Chinook, Coho, Sockeye, Cutthroat Trout, 

Rainbow Trout/Steelhead, Dolly Varden and Coastrange Sculpin. Dolly Varden were the most 

abundant and widely distributed species in the study area, followed by Coho and Chinook salmon. 

Bull trout were not captured at any of the locations sampled within the Unuk River Watershed. Dolly 

Varden are present in Sulphurets Creek below a 200 m cascade, which was approximately 1 km 
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upstream from the Unuk River: no fish species were captured upstream of the cascade. Dolly Varden 

and Coho salmon are present below a large falls in Coulter Creek; whereas no fish species were 

captured upstream of the falls. No spawning, nor redds were observed in Sulphurets Creek during the 

aerial spawning and ground redd surveys. No fish were captured at Sulphurets Lake despite 163 hours 

of total gillnetting time. Dolly Varden were present in Unuk Lake.  

Tissue Chemistry 

Exposure of organisms to naturally-occurring elements in their aquatic habitat can lead to accumulation 

of those elements in tissue. Periphyton, benthic invertebrate, fish, and bird egg tissues were collected in 

the Unuk River Watershed between 2008 and 2017 for chemical analysis to serve as a pre-development 

baseline.  

A total of 92 periphyton samples from six sites within the Unuk River Watershed have been analysed 

for tissue chemistry, as well as periphyton biomass, density and community composition to assess 

primary producers. Selenium is the only analyzed parameter with an interim BC aquatic dietary tissue 

quality guideline intended to protect fish and aquatic-dependent wildlife that feed on periphyton. 

Mean and maximum selenium periphyton tissue concentrations at sampling sites were less than the 

guideline and thus risk for excess bioaccumulation from consuming periphyton resulting in 

reproductive and non-reproductive effects to sensitive receptor fish and wildlife species are unlikely. 

Other elements in periphyton were highly variable among sites and sampling years and reflect natural 

background levels in periphyton within the Unuk River Watershed.  

A total of 97 benthic invertebrate tissue samples from six sites within the Unuk River Watershed have 

been analysed for tissue chemistry, as well as benthic invertebrate density, abundance and community 

composition to assess secondary producers. The mean selenium concentrations measured in benthic 

invertebrates from Unuk River Watershed sites were above an interim BC dietary tissue quality guideline. 

The selenium concentrations in benthic invertebrates reflect natural background selenium levels in 

benthic invertebrates within the Unuk River Watershed. Other elements in benthic invertebrates were 

variable among sites and sampling years and reflect natural background levels within the Unuk River 

Watershed. A total of 104 Dolly Varden, 52 Coho Salmon, and one Rainbow Trout were sampled between 

2008 and 2017 from the streams and rivers of the Unuk River Watershed. The mean Dolly Varden 

selenium tissue concentration was higher than the BC MOE selenium whole body fish tissue guideline at 

the site EMC10 on the Unuk River, upstream of Sulphurets Creek, and in Sulphurets Creek, site SC3, 

during some years of sampling. Only the maximum, but not the mean, tissue concentration of selenium 

in Dolly Varden was higher than the BC MOE tissue guideline at UR1, on the Unuk River below 

Sulphurets Creek. Mean and maximum tissue selenium concentrations at far-field sites UR2 and UR2A, 

near the BC-Alaska border, were below the BC MOE selenium tissue guideline. Mean selenium 

concentration for whole body Coho Salmon was below the BC MOE selenium fish tissue guideline at all 

sites. The selenium concentrations in Dolly Varden, Coho, and Rainbow Trout reflect natural background 

levels in these fish species within the Unuk River Watershed.  

Mean total mercury concentrations in tissues of Dolly Varden and Coho Salmon were below the BC 

MOE methyl mercury fish tissue guideline. This guideline is intended to protect wildlife consuming 

fish or shellfish. Comparing the total tissue mercury concentration to this guideline assumes that all 
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of the measured total mercury occurs as methyl mercury in fish tissue. These concentrations reflect 

natural background mercury levels in fish within the Unuk River Watershed. 

Collection of bird egg tissue chemistry was included in the sampling program in 2015-2017 at a 

wetland adjacent to Sulphurets Creek site SC3. As egg-laying species, birds are at higher risk for 

selenium toxicity than other terrestrial wildlife species and thus were included in the sampling 

program. Despite extensive survey efforts to survey and identify potential natural nesting locations, 

no eggs were located at natural nest sites. Previously established nest boxes were each visited on one 

to two occasions each year; however, only two tree swallow eggs were collected in 2015, one tree 

swallow egg was collected in 2016, and three tree swallow eggs were collected in 2017. The mean 

selenium concentration in the bird eggs was below the BC MOE selenium tissue guideline for bird 

eggs. Bird egg collection remains challenging despite having conducted extensive habitat surveys and 

establishing tree swallow nest boxes on site to improve the likelihood of success of the program. 

Wildlife 

The wildlife and wildlife habitat baseline program characterized the wildlife and the quality of 

wildlife habitat in the Unuk River Watershed.  

The wildlife baseline studies included a literature review of management plans specific to the region, 

identification of species of conservation concern or of interest potentially occurring within the area, 

and field surveys. Field data were collected and analyzed in accordance with the provincial MOE 

guidelines and RIC standards. Field surveys conducted in 2008 and 2009 focused on the mammalian, 

avian, and amphibian communities. Surveys for mammals included moose (Alces alces), mountain 

ungulates (mountain goat (Oreamnos americanus), Stone’s sheep (Ovis dalli stonei), and northern caribou 

(Rangifer tarandus)), grizzly bear (Ursus arctos), furbearers, hoary marmot (Marmota caligata), and Arctic 

ground squirrel (Spermophilus parryii), and bats. Surveys for birds included raptors, terrestrial 

breeding birds, and water dependent birds. Surveys for amphibians focused on western toad. 

Additional surveys for bats, birds, and ungulates were conducted between 2013 and 2016.  

Overall, species and habitat observed within the Unuk River Watershed included: mountain goats; 

moose; grizzly bears; black bears; American marten; fisher; wolverine; hoary marmots; two bat species 

(little brown myotis and western long-eared myotis); western toads; six raptor species (bald eagles, 

northern goshawks, ospreys, red-tailed hawks, merlin, and rough-legged hawk); 15 waterbird species; 

and 43 forest and alpine bird species. The Project is more than 70 km from the nearest caribou herd.  

The suitability mapping conducted for the project identified areas of relative importance for selected 

species across the area. For example, the combination of wetland, riparian corridors, and mature forests 

provide good forage habitat for moose and grizzly bears. Large tracts of low elevation mature forests 

within the watershed is rated highly for American marten, as the area provides the best forest structure 

for accessing prey populations during the winter. The watershed also support a large quantity of alpine 

habitat, which provided suitable habitats for goats, denning grizzly bears, and hoary marmots. There 

is little suitable aquatic habitat to support large populations of waterbirds or amphibians. 
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1. INTRODUCTION 

The KSM Project (the Project) is a proposed gold, copper, silver, and molybdenum mine located in the 

coastal mountains of northwestern British Columbia (BC). The Project is approximately 950 km 

northwest of Vancouver and 65 km north of Stewart, within 30 km of the BC–Alaska border 

(Figure 1-1). KSM Mining ULC, a subsidiary of Seabridge Gold Inc. (Seabridge), is the proponent for 

the Project.  

A comprehensive multidisciplinary environmental baseline characterization program was initiated in 

2007 and has continued through 2018 with the key objective of characterizing the spatial and temporal 

pre-development environmental conditions of the Project area and downstream receiving 

environment. This environmental baseline characterization forms the foundation of the environmental 

design basis for Project engineering, the environmental effects assessments during the various stages 

of mine permitting, and the pre-development condition for evaluation of future monitoring results 

during Project construction, operations, closure, and post-closure. The curriculum vitae of key technical 

people who have contributed to this report are included in Appendix A.  

This report presents the cumulative results of the baseline characterization programs within the Unuk 

River Watershed (Figure 1-2) conducted for the Project for the following environmental disciplines: 

meteorology, hydrology, hydrogeology, surface water quality, aquatic resources, fisheries, tissue 

chemistry, and wildlife.  

1.1 PROJECT OVERVIEW 

The proposed Project is located in two geographical areas: the Mine Site and the Processing and 

Tailing Management Area (PTMA). It is proposed that these areas would be connected by twin 23 km 

tunnels, the Mitchell-Treaty Twinned Tunnels (Figure 1-2). The Mine Site is located south of the closed 

Eskay Creek Mine, within the Mitchell, McTagg, and Sulphurets creek valleys, in the Unuk River 

Watershed. Sulphurets Creek is a main tributary of the Unuk River, a transboundary river which flows 

to the Pacific Ocean at Burroughs Bay, Alaska. The PTMA is located in the Nass River watershed, in 

the upper tributaries of Teigen and Treaty creeks. Both creeks are tributaries of the Bell-Irving River, 

which flows to the Nass River and into the Pacific Ocean at Nass Bay, BC. The PTMA is located about 

19 km southwest of Bell II on Highway 37.  

The Project is currently accessible only by helicopter. The Mine Site will be accessed by a new road, 

the Coulter Creek Access Road, which will be built from km 55 on the Eskay Creek Mine Road. This 

road will follow Coulter and Sulphurets creeks to the Mine Site. The PTMA will be accessed by a new 

road, the Treaty Creek Access Road, the first 3 km segment of which is a forest service road off of 

Highway 37. The Treaty Creek Access Road will run parallel to Treaty Creek. 
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Four deposits will be mined at the Project—Kerr, Sulphurets, Mitchell, and Iron Cap—using a 

combination of open pit and underground mining methods. Waste rock will be stored in engineered 

rock storage facilities located in the Mitchell and McTagg valleys at the Mine Site, in the Sulphurets 

Creek sub-watershed of the Unuk River Watershed. Ore will be crushed and transported through one 

of the Mitchell-Treaty Twinned Tunnels to the PTMA, outside of the Unuk River Watershed. This tunnel 

will also be used to route the electrical power transmission lines. The second tunnel will be used to 

transport personnel and bulk materials. The Process Plant will process up to 130,000 tonnes per day of 

ore to produce a daily average of 1,200 tonnes of concentrate. Tailing will be pumped to the Tailing 

Management Facility from the Process Plant. Copper concentrate will be trucked from the PTMA along 

highways 37 and 37A to the Port of Stewart, which is approximately 170 km away via road. 

The mine operating life is estimated at 51.5 years. Approximately 1,040 people will be employed 

annually during the Operation Phase. Project Construction will take about five years, and the capital 

cost of the Project is approximately US$5.3 billion.  

In April 2008 and July 2009, the Project entered the BC provincial and federal environmental 

assessment processes, respectively. The Project was subject to the British Columbia Environmental 

Assessment Act (BC EAA), the Canadian Environmental Assessment Act (CEAA), and provisions of the 

Nisga’a Final Agreement (NFA). Due to the Project’s proximity to the State of Alaska, provisions 

under relevant international treaties also applied. An Application for an Environmental Assessment 

Certificate/Environmental Impact Statement (Application/EIS) was submitted and accepted for a 

formal 180-day review on August 12, 2013. 

After an extended review period (70 months) to accommodate environmental assessment Working 

Group Members, including government regulators, First Nations, and Nisga’a Nation, the Project 

received an Environmental Assessment Certificate #M14-01 under the BC EAA on July 29, 2014, and 

a favourable Environmental Assessment Decision Statement under the CEAA on December 19, 2014. 

In its assessment report, the BC Environmental Assessment Office (EAO) concluded that the Project 

is not likely to have significant adverse effects on surface water quality downstream of Sulphurets 

Creek in the Unuk River Watershed. Furthermore, the Project is not anticipated to affect fisheries in 

the Unuk River, as effects to fish and fish habitat are limited to Sulphurets Creek. Sulphurets Creek is 

non-fish bearing beyond the cascade 1 km upstream of the Unuk River. In its comprehensive study 

report, the Canadian Environmental Assessment Agency (CEA Agency) also concluded that the 

Project is not likely to cause significant adverse environmental effects on fish and aquatic habitat in 

the Unuk River Watershed. 

More than 30 provincial permits were issued in 2014 to enable limited site construction including 

Mines Act exploration permits MX-1-571 and MX-1-763 issued September 26, 2014, and an effluent 

discharge permit under the Environmental Management Act for temporary water treatment plant 

(TWTP) #6 (Permit 106814 issued December 17, 2014), located in the Mitchell Creek drainage. 

Subsequently, the Project received provincial permits in 2016 to support Deep Kerr exploration 

activities, and in 2017, the Project received an effluent discharge permit for TWTP #4 (Permit 106824 

issued May 11, 2017). To date only helicopter-supported exploration, site investigation, and 

environmental studies have been completed at the Project.  
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1.2 PROVINCIAL AND FEDERAL ENVIRONMENTAL ASSESSMENT PROCESS 

The Project underwent joint harmonized environmental assessment process over 70 months between 

March 2008 and December 2014 administrated by the Canadian Environmental Assessment Agency 

(CEAA) under the Canadian Environmental Assessment Act (1992) and the British Columbia 

Environmental Assessment Office (BC EAO) under the BC Environmental Assessment Act. KSM Mining 

ULC submitted the joint Application for an Environmental Assessment Certificate/Environmental 

Impact Study (Application/EIS) in July 2013.  

On July 21, 2014, the BC Ministers of the Environment and of Energy and Mines issued an 

Environmental Assessment Certificate for the Project with 41 legally-binding conditions. In their 

decision, the Ministers concluded that the construction, operation and decommissioning of the Project 

are not likely to result in significant adverse effects. 

On December 19, 2014, the Canadian Minister of the Environment approved the Project. In her 

Environmental Assessment Decision Statement, the Minister concluded that the Project is not likely 

to cause significant adverse environmental effects when the Project mitigation measures are taken into 

account. Further the CEAA report stated the participating US federal and state agencies did not 

identify any outstanding transboundary concerns with the EA.  

The Project was also approved under the auspices of the Nisga’a Final Agreement, with the Canadian 

Minister of the Environment signing off that the requirements of the Agreement had been met during 

the harmonized environmental assessment process. 

Ultimately, the BC and federal Application/EIS approvals concluded that the Project will have no 

residual environmental effects on water quality including in the Unuk River in Alaska. 

1.3 REGIONAL AND GEOLOGICAL SETTING 

The Project is located within the coastal mountains of northwestern British Columbia. This region has 

steep, rugged topography characterized by high annual snowfall and precipitation, particularly in the 

fall. Many watersheds have substantial glacial coverage. The melting snowpack in the spring (freshet) 

and glacial melt in the summer contributes high runoff to the streams. The Project is in an area known 

as the “Golden Triangle” due to its high mineral potential and the occurrence of a number of high-profile 

gold projects in the area. Historical and present mining activities in the region include the Kitsault Mine 

(1967 to 1972; 1981 to 1982), the Granduc Mine (1971 to 1978; 1980 to 1984), the Sulphurets Advanced 

Exploration Project (1986 to 1990), the Johnny Mountain Mine (1988 to 1990, 1993), the Snip Mine (1991 

to 1999), the Eskay Creek Mine (1995 to 2008), the Wolverine Mine (2011 to 2015), the Red Chris Mine 

(2015 to present), and the Brucejack Mine (2017 to present).  

The Project is located in the Sulphurets District, along the eastern side of the Coast Mountains, 

approximately 25 km east of the Coast Plutonic Complex, a north-northwesterly trending belt of 

Cretaceous to Early Tertiary intrusions and high grade metamorphic rocks. The area lies near the 

western edge of the middle Jurassic to Cretaceous age Bowser Basin within the Stikine terrane, also 

known as Stikinia, which was possibly accreted to the North American continental margin in the 

Middle Jurassic period. Stikinia is interpreted as Triassic and Jurassic volcanic arcs resting on 
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Palaeozoic basement (not present at the Project) and overlain by Jurassic basinal sedimentary rocks. 

The district is centred over the breached core of the northerly plunging McTagg anticlinorium, which 

exposes rocks of the upper Triassic Stuhini Volcanics, unconformably overlain by lower Jurassic 

Hazelton Group rocks. The Early Jurassic sub-volcanic intrusive complexes scattered through the 

Stikine terrane are host to numerous precious and base metal-rich deposits targeted by other mining 

projects, e.g., Brucejack, Eskay Creek, and Red Chris.  

The upper Triassic Stuhini Volcanics has three major subdivisions: (1) lower dominantly sedimentary 

turbidites and sandstones, (2) middle dominantly volcanic pillowed flows and volcaniclastic breccias, 

and (3) upper dominantly turbidites and graded sandstones similar to the base strata. The Stuhini 

Group is unconformably overlain by Jurassic sediments and volcanics of the Jack Formation and 

Hazelton Group.  

The Jack Formation is comprised of fossiliferous, limey sediments, mudstones, and sandstone. The base 

is marked by a granodiorite and limestone cobble bearing conglomerate. Overlying the Jack Formation 

is the Hazelton Group.  

The lower Jurassic Hazelton Group is inferred to represent a volcano-sedimentary island arc and backarc 

complex. The sedimentary sequence consists of a coarse basal sedimentary sequence overlain by a lower 

volcanic/volcaniclastic sequence, an upper felsic volcanic-pyroclastic (welded tuff) unit (Mount 

Dilworth Formation), and an uppermost marine sedimentary sequence containing subaqueous mafic 

volcanic flows. The upper contact of the Hazelton Group is gradational with the Bowser Lake Group. 

The Bowser Lake Group sediments were accumulated during the Late Jurassic and Cretaceous in a 

back-arc basin. The low energy depositional environment of the basin allowed thick sequences of fine 

sediment to accumulate as the basin developed and deepened. The Bowser Lake Group is found in the 

eastern portion of the Project and underlies Teigen and Treaty creeks, it does not occur in the Mine Site.  

The sedimentary sequence is intruded by a suite of porphyritic, Early Jurassic (189 to 195 million years) 

rocks including diorite, monzodiorite, syenite, and granite collectively referred to as the Mitchell 

Intrusions or Texas Creek Plutonic Suite. Below the Sulphurets and Mitchell thrust faults (STF and 

MTF), pre- and intra-mineralization intrusives have historically been exploration targets. Below the 

STF a number of “Premier” type coarse-grained feldspar porphyritic monzonite to low-silica granite 

intrude the mineralized porphyries and siliceous hornfelsed sediments and volcanics.  

Modern exploration at the Project began in the 1960s and has continued with the various mineralized 

zones slowly being consolidated. No mineral production has been recorded at the Project, but 

small-scale placer gold mining has occurred in the Sulphurets and Mitchell creeks.  

The retreat of the Mitchell Glacier has exposed a relatively fresh gold-copper porphyry system, 

including the highly altered and mineralized rock in the upper Mitchell Valley that contains the Iron 

Cap and Mitchell deposits. The Project exhibits many of the standard porphyry alteration 

assemblages. The core of the deposit zones are characterized by potassic alteration surrounded by 

phyllic and argillic alteration, with a broad chlorite and propylitic alteration halo. Associated with the 

intrusions are broad pyrite halos that fade outward from the core of the zones. Carbonate alteration is 

associated with the propylitic alteration. 
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1.4 UNUK RIVER WATERSHED OVERVIEW 

Highly mineralized rock is common throughout the Unuk River Watershed. The Unuk River 

originates in the mountains north of the Project area and flows southwest, crossing the BC-Alaska 

border near Border Lake, and eventually draining into the Pacific Ocean at Burroughs Bay in Alaska 

(watershed area: 2,577 km2; Figure 1-2). Topographical relief in the Unuk River Watershed ranges 

from 0 to 2,559 metres above sea level (masl), with a median elevation of 1,061 masl. The lower Unuk 

River has an average channel gradient of 1% or less. Glacier cover within the Unuk River Watershed 

is 16%. Lakes cover 12% of the area, and wetlands 0.1%. Such a low percentage of wetlands indicates 

a very flashy hydrological regime as the system has little ability to store water. Major tributaries 

include Sulphurets Creek and the South Unuk River.  

Key waterbodies characterized within the Unuk River Watershed (Figure 1-2) in the report include:  

 Unuk River;  

 Coulter Creek;  

 Sulphurets Creek sub-watershed, including:  

 Sulphurets Lake;  

 Sulphurets Creek;  

 Mitchell Creek;  

 McTagg Creek;  

 Gingras Creek;  

 Ted Morris Creek; and 

 South Unuk River.  

The Project Mine Site is situated within the Sulphurets Creek sub-watershed (watershed area: 

300 km2). Sulphurets Creek is a glacier-fed stream that flows west from Sulphurets Lake, a proglacial 

lake downstream of the Sulphurets Glacier to the Unuk River. Gingras, Ted Morris, and Mitchell 

creeks are tributaries to Sulphurets Creek. Mitchell Creek is a glacier-fed stream that flows west from 

the Mitchell Glacier, merging with the glacier-fed McTagg Creek, to Sulphurets Creek. The retreat of 

the Mitchell Glacier has exposed a relatively fresh gold-copper porphyry system, including the highly 

altered and mineralized rock in the upper Mitchell Valley including the Iron Cap and Mitchell 

deposits. An existing landslide (Snowfield Landslide) and large area of sackungen (gravitational slope 

sagging) situated above the Snowfield Landslide are located on the south side of the Mitchell Valley. 

Exposure and erosion has produced active oxidation and leaching of sulphide minerals, producing 

prominent gossans and extensive copper sulphate precipitates at the surface, and acidic conditions in 

groundwater seeps in the deposit areas and the upper reaches of Mitchell Creek (Plates 1.4-1 to 1.4-4). 

Glacial scour and mass movement deliver large amounts of sediment to Mitchell Creek. Although 

characteristically high in total suspended sediments and total metal concentrations due to the glacial 

inputs, Sulphurets Creek water quality is distinctly chemically-altered downstream of the confluence 

with Mitchell Creek (Plate 1.4-5 and photos in Appendix B). The chemical influence of Sulphurets 

Creek on the Unuk River below the confluence is marked (Plate 1.4-6 and photos in Appendix C).The 

South Unuk River is a substantial tributary to the Unuk River south of Sulphurets Creek. The Unuk 
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River crosses the BC-Alaska border, approximately 30 km downstream of the Project, at Border Lake 

(Plate 1.4-7). Further detailed characterization of the hydrology and surface water quality of the Unuk 

River Watershed is described in Sections 2.3, 2.5, 3.2, and 3.4.  

 

Plate 1.4-1.  Mitchell Valley, looking east at the Mitchell Glacier. 

 

Plate 1.4-2.  Groundwater seeps with copper sulphate staining, north side of Mitchell Valley. 
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Plate 1.4-3.  Snowfields Deposit, situated adjacent to the Mitchell Deposit, looking north. 

 

Plate 1.4-4.  Confluence of Mitchell (left) and McTagg (right) creeks, looking downstream. 

1.5 ERM’S ROLE AS ENVIRONMENTAL CONSULTANTS 

ERM Consultants Canada Ltd. (ERM; previously Rescan Environmental Services Ltd. [Rescan]) has been 

the primary environmental consultancy responsible for collecting and analyzing environmental data for 

the KSM Project. Effective September 2012, Rescan (www.rescan.com) merged with ERM 

(www.erm.com), one of the world’s leading environmental and sustainability consultancies. Both ERM 

and Rescan share a commitment to delivering world-leading environmental solutions to their clients.  

ERM is a leading global provider of environmental, health, safety, risk, and social consulting services. 

ERM has over 140 offices in 39 countries and territories and employs more than 4,700 people. ERM is 

committed to providing a service that is consistent, professional and of the highest quality to create 

value for our clients. 
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Plate 1.4-5.  Confluence of Mitchell (left) and Sulphurets (right) creeks, looking upstream. 

 

Plate 1.4-6.  Confluence of Sulphurets Creek (right) and Unuk River (left), looking 

upstream. 
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Plate 1.4-7.  Border Lake and Unuk River at the BC-Alaska border, looking downstream 

(i.e., southwest). 

In BC, delivery of environmental and engineering consulting services follows a professional reliance 

model. KSM Mining ULC is a client of ERM and ERM performs environmental consulting services at 

the direction of KSM Mining ULC. ERM’s environmental scientists and engineers, however, are 

responsible and accountable for the quality of the data collected and the integrity of the data analysis 

performed. Despite widespread misconception, this model of professional service delivery during 

environmental assessment is not dissimilar to the environmental impact assessment process in the 

United States (US). Professional consultants collect data and perform technical analyses on behalf of 

industrial proponents in both jurisdictions. Government employees and contracted professional 

consultants review and request revision to these technical analyses in both jurisdictions. The most 

notable differences between the Canadian and US environmental assessment processes lie in the 

authorship of the Environmental Impact Statement (EIS) and in the consultation of First Nations, 

the public, and other stakeholders that reflect jurisdiction-specific legislative and regulatory 

processes. These differences, however, do not inherently change the quality of data collected or 

technical analysis completed.  

ERM’s environmental scientists and engineers have decades of combined experience in providing 

environmental consulting services in BC, Canada, and internationally for mining industry clients. 

Furthermore, these same environmental scientists and engineers have experience representing US 

government agencies including the US Forest Service and US Environmental Protection Agency in the 

development of federal and state EISs. As a result of their academic and professional experience, many 

individuals are members, or are eligible to be members, of professional associations including the 

College of Applied Biology (CAB; www.cab-bc.org) and Engineers and Geoscientists of British 

Columbia (EGBC; www.egbc.ca; previously Association of Professional Engineers and Geoscientists 

of British Columbia). These organizations regulate and govern professionals under the authority of 
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provincial legislation. Protecting the public interest is a key tenet of the respective legislations and is 

enshrined in the Code of Ethics of those organizations. As individual members of CAB and EGBC, 

ERM’s scientists and engineers have agreed to uphold these Codes of Ethics and to behave 

professionally and with integrity, including in matters of data collection and analysis. Both CAB and 

EGBC investigate complaints against members and have authority to pursue disciplinary action. 

Regardless of professional membership, ERM employees are also required to comply with a Code of 

Business Conduct and Ethics (Code of Conduct; https://erm.com/globalassets/documents/code-of-

conduct/erm-code-of-business-conduct-and-ethics_english.pdf). The purpose of this Code of Conduct 

is to establish guidelines for the operation of the ERM Compliance Program, and to aid compliance 

with ERM’s policies and procedures, the Code of Conduct, and all applicable laws and regulations. 

This Code of Conduct outlines the ethical principles that guide an ERM employee’s work with 

colleagues, clients, and communities.  

Many qualified individuals have contributed to the over 10 years of data collection and analysis 

included in this report. Curriculum vitae of key technical specialists with responsibility for the 

programs presented in the following sections are included in Appendix A.  

1.6 REPORT OBJECTIVES 

Environmental baseline data have been collected in support of the Project since 2007. The frequency, 

location, and components included in annual baseline programs have changed over time to reflect 

updated Project designs, to meet specific Project objectives (e.g., permit applications), and in 

consultation with regulators, Nisga’a Nation, First Nations, and other stakeholders.  

The overall objective of this report is to present the extensive baseline data that has been collected 

within the Unuk River Watershed in one report for the following environmental disciplines: 

meteorology, hydrology, hydrogeology, surface water quality, aquatic resources, fisheries, tissue 

chemistry, and wildlife.  

The specific objectives of this report are to:  

 demonstrate that the methods of data collection and study designs comply with Federal and 

BC provincial guidelines and the competency and qualifications of the professional technical 

specialists overseeing the baseline characterization programs are appropriate to their roles;  

 comprehensively characterize the spatial and temporal variability in selected physical, chemical, 

and biological environmental baseline characteristics in the Unuk River Watershed; and  

 summarize and respond to some of the issues raised by environmental non-governmental 

organizations (ENGOs) regarding potential effects of the KSM Project to the Unuk River, and 

their stated public opinion regarding an overall lack of defensible baseline data from the Unuk 

River.  
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1.7 REPORT OVERVIEW 

This report presents the overall methods and results of baseline characterization for the following 

environmental components: meteorology, hydrology, hydrogeology, surface water quality, aquatic 

resource, fisheries, tissue chemistry, and wildlife.  

Chapter 2 provides the overall study design and methods and Chapter 3 presents the results. 

Chapter 4 summarizes some of the issues relevant to the Unuk River Watershed raised by ENGOs 

during the review of the Application/EIS and the responses provided. Chapter 5 presents a summary 

and conclusions. Raw data collected can be found in appendices to this report. 
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2. METHODS 

2.1 STUDY DESIGN 

The environmental baseline characterization study designs for individual disciplines have evolved over 

time to support different Project needs including the environmental design basis for Project engineering, 

the environmental effects assessments during the various stages of mine permitting, and the 

characterization of pre-development conditions for evaluation of future monitoring results during 

Project construction, operations, closure, and post-closure. Spatial and temporal coverage of geographic 

areas has also changed over time reflecting advancing Project design. In general, environmental baseline 

data collection has utilized methods outlined in technical guidance from relevant federal and BC 

provincial regulatory agencies (e.g., BC Guidelines for Water and Air Baseline Monitoring [BC MOE 

2016]). To complement data collected specifically in support of the KSM Project, ERM has accessed, 

where relevant, publically available data and data collected in support of the Brucejack Project (Pretium 

Resources Inc.). The details are presented in the following sections.  

Selection of monitoring and data collection sites is an important part of environmental baseline 

characterization study design. Multiple criteria influenced site selection, including spatial representivity 

and site access. Several disciplines required collection of data from surface water bodies within the study 

boundaries, including hydrology, surface water quality, aquatic resources, fisheries, and tissue chemistry. 

For these disciplines, monitoring and sampling sites were co-located where possible to improve efficiency 

of data collection and allow sites to be compared across disciplines. 

2.1.1 Study Area 

Environmental baseline characterization studies in support of the Project considered discipline-specific 

study areas that reflect discipline-specific characterization requirements, as well as geographical, 

technical, and regulatory constraints.  

For the purposes of this report, the general study area has been defined as the Unuk River Watershed 

upstream of the BC-Alaska border (Figure 2.1-1). There are logistical and regulatory challenges with 

sampling in the lower Unuk River, including restrictions on helicopter flight due to the Tongass National 

Forest. Given the dynamic nature of the Unuk River hydrology, it is not certain if there is continuous 

safe boat access from Burroughs Bay to the BC-Alaska border to support long-term monitoring.  

From a technical perspective, however, the BC-Alaska border is approximately 35 km from the Project. 

There is limited potential for Project-related environmental effects to extend beyond this border; 

therefore, baseline studies within Alaska were not considered of critical importance to the objective of 

characterizing the pre-development conditions. Hydrology, surface water quality, aquatic resources, 

and fisheries have characterized the Unuk River just upstream of the border, and consider this 

characterization sufficient to support future effects monitoring. This approach is consistent with the 

rationale for the discipline-specific regional study areas approved in the Application Information 

Requirements (AIR) and used in the Application/EIS.  
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The Unuk River Watershed contains the Project infrastructure for the Mine Site and Coulter Creek 

Access Road. Available data for the Project has therefore been curated and presented for this study 

area only. The data and analyses presented do not reflect the complete scope and scale of baseline 

characterization studies completed in support of the Project.  

2.1.2 Research Permits 

Research permits are required to collect certain environmental data or to collect environmental data 

in certain areas. ERM takes reasonable care consistent with professional practice within North 

America to identify when permits are required, to apply for and obtain the appropriate permits, and 

to comply with the permit conditions.  

2.1.2.1 Border Lake Provincial Park 

A Park Use Permit was obtained from the BC Ministry of the Environment and Climate Change 

Strategy (BC MOE) to sample water quality, aquatic resources, fish, and fish habitat under the 

authority of the Park Act (1996). A Park Use Permit is required to sample site UR2 on the Unuk River, 

which is within Border Lake Provincial Park. The current Park Use Permit 105691 was issued on 

April 1, 2016, and is valid until March 31, 2021. Previous Park Use Permits covered environmental 

studies completed prior to 2016.  

2.1.2.2 Fisheries Permits 

Fisheries permits issued from both Fisheries and Oceans Canada (DFO) and BC MOE were required 

prior to completing field work. DFO Licence to Collect Fish permits were obtained in 2008 (CL-08-07), 

2009 (CL-09-26), and 2010 (CL-10-01). BC MOE Fish Collection Permits were obtained in 2008 

(SM08-44766), 2009 (SM09-54844), and 2010 (SM10-61221).  

2.1.2.3 Bird Egg Permits 

For birds subject to the Migratory Birds Act, a federal Scientific Permit was obtained from Environment 

and Climate Change Canada (ECCC) through the Canadian Wildlife Service (CWS); this is required 

for the bird species included in the report. The federal permit (BC-16-0002) was valid to September 30, 

2017. A provincial permit (Permit 15-164763) was also obtained from the BC MOE in 2015 to collect 

bird eggs as the BC Wildlife Act (1996) prohibits possessing, taking, or destroying a bird or its egg. 

Following discussions between Gloria White (ECCC) and Dean Peard (BC MOE) in early 2016, a 

federal Scientific Permit from ECCC was deemed sufficient for the remainder of bird egg collection. 

A provincial permit, including an animal care application, was not required for 2016 and 2017 and the 

2016 provincial permit application (100152830) was cancelled by BC MOE on February 11, 2016, based 

on those discussions with ECCC. 
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2.1.2.4 Wildlife Permits 

Wildlife permits from BC Ministry of Forests, Lands, Natural Resource Operations and Rural 

Development (MFLNRORD; formerly BC MOE and BC MFLNRO) were required to complete certain 

wildlife surveys. The following permits were obtained prior to field work: 

 2008 BC MOE Permit SM08-44679: small mammals and western toads (live trap and release); 

 2008/2009 BC MOE Permit SM08-41278: grizzly bear DNA, aerial surveys for mountain goat 

and moose; 

 2009 BC MOE Permit SM09-52968: small mammals and western toads (live trap and release); 

 2009 BC MOE Permit SM09-52873: grizzly bear DNA; and 

 2016 BC MFLNRO Permit SM16-218362: aerial surveys for mountain goat and moose. 

2.1.3 Technical Guidance  

Baseline characterization programs were developed and conducted in accordance with relevant 

technical guidance documents from provincial, federal, and international agencies and organizations 

(Table 2.1-1). 

Additionally, baseline programs were presented to members of the EA Working Group during the 

pre-application phase. Feedback and direction from provincial and federal regulators, First Nations, 

Treaty Nations, US EPA representatives, and Alaska Department of Natural Resources (DNR) 

representatives was considered and incorporated, where possible and reasonable.  

2.1.4 Standard Operating Procedures 

To standardize data collection methods undertaken by various field technicians, ERM developed a 

series of standard operating procedures (SOPs) for the Project specific to each environmental 

discipline (Appendix L; note: the Selenium SOP encompasses portions of aquatic resources, fisheries, 

and tissue chemistry methods). These SOPs are actively reviewed and maintained on an annual basis 

by technical professionals responsible for the overall environmental program to ensure that the SOPs 

reflect the latest regulatory and technical guidance and continue to meet the needs of the Project. Field 

technicians must review and acknowledge their understanding of the relevant SOPs prior to collecting 

environmental data.  



 

 

Table 2.1-1.  Technical Guidance Documents 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Meteorology Snow Survey Sampling Guide 1981 Government of British 
Columbia 

http://www.geoscientific.com/technical/tech_refere
nces_pdf_files/snow_surveys_manual.pdf  

Technical Guidance 4: Annual Reporting 
Under the Environmental Management Act: 
A Guide for Mines in British Columbia 

2016 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/
waste-management/industrial-waste/industrial-
waste/mining-smelt-
energy/annual_reporting_guidance_for_mines.pdf  

MSC Guidelines for Co-operative 
Climatological Autostations 

2004 Government of Canada Digital version not available. 

Automatic Weather Station: Sensor Siting 
Classification 

2012 Government of Canada http://www.wmo.int/pages/prog/www/IMOP/Sit
ingClassif/Canada/Siting%20Classification%20Syste
m7%20-%20Sep%202012.pdf  

The Atlas of Canada – Snow Cover 2005 Government of Canada Digital version not available. 

Hydrology Technical Guidance 6: Water and Air Baseline 
Monitoring Guidance Document for Mine 
Proponents and Operators 

2016 Government of British 
Columbia 

http://www2.gov.bc.ca/gov/content/environment/
waste-management/industrial-waste/mining-
smelting/guidance-documents 

Hydrometric field manual - measurement of 
stream flow 

1981 Government of Canada Digital version not available. 

Hydrometry -- Measurement of liquid flow in 
open channels -- Part 2: Determination of the 
stage-discharge relationship 

2010 International 
Organization for 
Standardization 

Purchase is required for digital version. 
https://www.iso.org/standard/42207.html  

Manual of British Columbia Hydrometric 
Standards 

2009 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/science-
data/man_bc_hydrometric_stand_v10.pdf  

National Hydrometric Training Development 
Manual 

1999 Government of Canada Digital version not available. 

Hydrogeology British Columbia Field Sampling Manual: For 
Continuous Monitoring and the Collection of 
Air, Air-Emission, Water, Wastewater, Soil, 
Sediment, and Biological Samples 

2013 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/r
esearch-monitoring-and-
reporting/monitoring/emre/bc_field_sampling_man
ual_complete.pdf  

(continued) 



 

 

Table 2.1-1.  Technical Guidance Documents (continued) 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Groundwater 
Chemistry and 
Surface Water 
Quality  

Alaska Water Quality Criteria Manual for 
Toxic and Other Deleterious Organic and 
Inorganic Substances 

2008 State of Alaska 
Department of 
Environmental 
Conservation 

https://dec.alaska.gov/water/wqsar/wqs/pdfs/Ala
ska%20Water%20Quality%20Criteria%20Manual%20f
or%20Toxic%20and%20Other%20Deleterious%20Org
anic%20and%20Inorganic%20Substances.pdf. 

British Columbia Field Sampling Manual: For 
Continuous Monitoring and the Collection of 
Air, Air-Emission, Water, Wastewater, Soil, 
Sediment, and Biological Samples 

2013 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/r
esearch-monitoring-and-
reporting/monitoring/emre/bc_field_sampling_man
ual_complete.pdf  

BC MOE Sample Preservation & Holding 
Time Requirements 

2015 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/r
esearch-monitoring-and-
reporting/monitoring/emre/summary-of-sample-
preservation-and-hold-time-requirements.pdf 

Technical Guidance 4: Annual Reporting 
Under the Environmental Management Act: 
A Guide for Mines in British Columbia 

2016 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/
waste-management/industrial-waste/industrial-
waste/mining-smelt-
energy/annual_reporting_guidance_for_mines.pdf  

Technical Guidance 6: Water and Air Baseline 
Monitoring Guidance Document for Mine 
Proponents and Operators 

2016 Government of British 
Columbia 

http://www2.gov.bc.ca/gov/content/environment/
waste-management/industrial-waste/mining-
smelting/guidance-documents 

Working Water Quality Guidelines for British 
Columbia 

2017 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/waterquality/wqgs-
wqos/bc_env_working_water_quality_guidelines.pdf  

British Columbia Approved Water Quality 
Guidelines: Aquatic Life, Wildlife & 
Agriculture: Summary Report 

2018 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/waterquality/wqgs-
wqos/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf  

Water Quality Guidelines for the Protection of 
Aquatic Life 

2014 Government of Canada http://ceqg-rcqe.ccme.ca/download/en/221  

(continued) 



 

 

Table 2.1-1.  Technical Guidance Documents (continued) 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Aquatic 
Resources 

British Columbia Field Sampling Manual: For 
Continuous Monitoring and the Collection of 
Air, Air-Emission, Water, Wastewater, Soil, 
Sediment, and Biological Samples 

2013 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/r
esearch-monitoring-and-
reporting/monitoring/emre/bc_field_sampling_man
ual_complete.pdf  

Water and Air Baseline Monitoring Guidance 
Document for Mine Proponents and 
Operators 

2016 Government of British 
Columbia 

http://www2.gov.bc.ca/gov/content/environment/
waste-management/industrial-waste/mining-
smelting/guidance-documents 

Companion Document to: Ambient Water 
Quality Guidelines for Selenium Update 

2014 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/waterquality/wqgs-
wqos/approved-
wqgs/bc_moe_se_wqg_companion_document.pdf 

Canadian Aquatic Biomonitoring Network 
Field Manual for Wadeable Streams 

2012 Government of Canada http://publications.gc.ca/collections/collection_2012
/ec/En84-87-2012-eng.pdf  

Canadian Aquatic Biomonitoring Network 
Laboratory Methods for Processing, 
Taxonomy, and Quality Control of Benthic 
Invertebrate Samples 

2012 Government of Canada http://publications.gc.ca/collections/collection_2015
/ec/En84-86-2014-eng.pdf  

Metal Mining Technical Guidance for 
Environmental Effects Monitoring 

2012 Government of Canada https://www.ec.gc.ca/esee-eem/AEC7C481-D66F-
4B9B-BA08-A5DC960CDE5E/COM-1434---Tec-
Guide-for-Metal-Mining-Env-Effects-
Monitoring_En_02[1].pdf  

Fisheries Salmonid Field Protocols Handbook: 
Techniques for assessing Status and Trends in 
Salmon and Trout Populations 

2007 American Fisheries 
Society 

https://www.researchgate.net/profile/David_H_Joh
nson/publication/242129373_The_Salmonid_Field_Pr
otocol_Handbook_Techniques_For_Assessing_Status
_and_Trends_in_Salmon_and_Trout_Populations/lin
ks/570d2b2b08ae3199889bb9c5/The-Salmonid-Field-
Protocol-Handbook-Techniques-For-Assessing-
Status-and-Trends-in-Salmon-and-Trout-
Populations.pdf  

Fish Habitat Assessment Procedures. 
Watershed Restoration Technical Circular 
No. 8. 

1996 Government of Canada http://www.friendsofkootenaylake.ca/wp-
content/uploads/2012/12/fishHabitatassessmentpro
cedures_1996.pdf  

(continued) 



 

 

Table 2.1-1.  Technical Guidance Documents (continued) 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Fisheries (cont’d) Assessment methods for aquatic habitat and 
instream flow characteristics in support of 
applications to dam, divert, or extract water 
from streams in British Columbia 

2004 Government of Canada http://www.env.gov.bc.ca/wld/documents/bmp/a
ssessment_methods_instreamflow_in_bc.pdf  

Fish-stream Identification Guidebook. Second 
Edition. Forest Practices Code Guidebook 

1998 Government of British 
Columbia 

https://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcgu
ide/fish/FishStream.pdf  

Fish collection methods and standards 1997 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/fishml04.pdf  

Reconnaissance (1:20 000) fish and fish habitat 
inventory: Standards and procedures 

2001 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/recce2c.pdf  

Standards for Fish and Fish Habitat Maps 2001 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/fishmaps_april2001.pdf  

Tissue 
Chemistry 

Companion Document to: Ambient Water 
Quality Guidelines for Selenium Update 

2014 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/waterquality/wqgs-
wqos/approved-
wqgs/bc_moe_se_wqg_companion_document.pdf  

BC MOE Sample Preservation & Holding 
Time Requirements 

2015 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/r
esearch-monitoring-and-
reporting/monitoring/emre/summary-of-sample-
preservation-and-hold-time-requirements.pdf 

Technical Guidance 6: Water and Air Baseline 
Monitoring Guidance Document for Mine 
Proponents and Operators 

2016 Government of British 
Columbia 

http://www2.gov.bc.ca/gov/content/environment/
waste-management/industrial-waste/mining-
smelting/guidance-documents 

British Columbia Approved Water Quality 
Guidelines: Aquatic Life, Wildlife & 
Agriculture: Summary Report 

2018 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/a
ir-land-water/water/waterquality/wqgs-
wqos/approved-
wqgs/wqg_summary_aquaticlife_wildlife_agri.pdf  

Canadian Aquatic Biomonitoring Network 
Field Manual for Wadeable Streams 

2012 Government of Canada http://publications.gc.ca/collections/collection_2012
/ec/En84-87-2012-eng.pdf  

(continued) 



 

 

Table 2.1-1.  Technical Guidance Documents (continued) 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Tissue 
Chemistry 
(cont’d) 

Canadian Aquatic Biomonitoring Network 
Laboratory Methods for Processing, 
Taxonomy, and Quality Control of Benthic 
Invertebrate Samples 

2012 Government of Canada http://publications.gc.ca/collections/collection_2015
/ec/En84-86-2014-eng.pdf  

Salmonid Field Protocols Handbook: 
Techniques for assessing Status and Trends in 
Salmon and Trout Populations 

2007 American Fisheries 
Society 

https://www.researchgate.net/profile/David_H_Joh
nson/publication/242129373_The_Salmonid_Field_Pr
otocol_Handbook_Techniques_For_Assessing_Status_
and_Trends_in_Salmon_and_Trout_Populations/links
/570d2b2b08ae3199889bb9c5/The-Salmonid-Field-
Protocol-Handbook-Techniques-For-Assessing-Status-
and-Trends-in-Salmon-and-Trout-Populations.pdf  

Fish collection methods and standards 1997 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/fishml04.pdf  

Wildlife Visual encounter surveys. In Measuring and 
monitoring biological diversity: standard 
methods for amphibians 

1994 Smithsonian Institution 
Press 

Digital version not available. 

Standard methods for inventory and 
monitoring of pond breeding amphibians in 
the Pacific Northwest 

1997 Society for Northwest 
Vertebrate Biology 

Digital version not available. 

Inventory for Bats 1998 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/bats.pdf  

Inventory Methods for Pikas and Sciurids: 
Pikas, Marmots, Woodchuck, Chipmunks & 
Squirrels 

1998 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/piscml20.pdf  

Inventory methods for riverine birds: 
Harlequin duck, belted kingfisher and 
American dipper 

1998 Government of Canada http://citeseerx.ist.psu.edu/viewdoc/download;jsess
ionid=E77D41BA6D4E2C604185401472F40A70?doi=1
0.1.1.562.3353&rep=rep1&type=pdf  

Inventory Methods for Small Mammals: 
Shrews, Voles, Mice & Rats 

1998 Government of Canada https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/smlmam.pdf  

(continued) 



 

 

Table 2.1-1.  Technical Guidance Documents (completed) 

Environmental 
Component Referenced Technical Guidance Document Year Agency or Organization Online Reference (if available) 

Wildlife (cont’d) Standard for terrestrial ecosystem mapping in 
British Columbia 

1998 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/tem_man.pdf  

British Columbia Wildlife Habitat Ratings 
Standards 

1999 Government of British 
Columbia 

http://a100.gov.bc.ca/pub/eirs/finishDownloadDoc
ument.do?subdocumentId=4273  

Inventory Methods for Waterfowl and Allied 
Species: Loons, Grebes, Swans, Geese, Ducks, 
American Coot and Sandhill Crane 

1999 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/waterfowl.pdf  

Inventory Methods for Raptors: Standards for 
Components of British Columbia’s 
Biodiversity No. 11 

1999 Government of British 
Columbia 

https://www2.gov.bc.ca/assets/gov/environment/n
atural-resource-stewardship/nr-laws-
policy/risc/rapt_ml_v2.pdf  

Aerial-based Inventory Methods for Selected 
Ungulates: Bison, Mountain Goat, Mountain 
Sheep, Moose, Elk, Deer & Caribou 

2002 Government of British 
Columbia 

https://www.researchgate.net/profile/Arvind_Sing
h56/post/What_methods_can_be_developed_while_
surveying_ungulates_in_high_altitude_areas/attach
ment/59d6367379197b8077993dcc/AS%3A388747863
576580%401469696121653/download/3.pdf   

Meteorology The Water Survey of Canada: Lesson Package 
No. 16 – Climatological Records for 
Streamflow Computations 

1999 Government of Canada http://publications.gc.ca/collections/collection_2014
/ec/En56-246-1999-eng.pdf  

MSC Guidelines for Co-operative 
Climatological UBCs 

2004 Government of Canada Digital version not available. 

The UBC Watershed Model 1995 University of British 
Columbia 

Digital version not available. 

Meteorological Monitoring Guidance for 
Regulatory Modeling Applications 

2000 United States EPA https://www3.epa.gov/scram001/guidance/met/m
mgrma.pdf  
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2.2 METEOROLOGY 

Project-specific meteorological monitoring in the Unuk River Watershed was initiated in 2007 and is 

ongoing. Raw data collected during 2007 to 2017 are presented in Appendix D, and detailed methodology 

for historical data collection and analyses have been presented in historical baseline reports (Rescan 2009, 

2010c, 2011b, 2012b, 2014; ERM 2016b). 

2.2.1 Automated Meteorological Stations 

The on-site automated meteorological stations are operated by KSM Mining ULC in order to collect 

data for the Project. Five meteorological stations were installed at the Project site, within the Unuk River 

Watershed (Figure 2.2-1; Table 2.2-1). The Eskay Creek Mine station is located approximately 1 km east 

of the Unuk River Eskay Creek meteorological station, which was operated by Environment Canada 

from 1989 to 2007. The Mitchell Deposit, Sulphurets Creek, and Sulphurets2 stations are located at the 

Mine Site. The Unuk-Teigen station is located near the Processing and Tailing Management Area 

(PTMA); however, this station is in the Unuk River Watershed. 

Table 2.2-1.  Meteorological Station Locations within the Unuk River Watershed and Operating 

Periods 

Meteorological Station 
Elevation 

(masl) 

UTM Coordinatesa 

Operating Periodb 
Easting  

(m) 
Northing  

(m) 

Eskay Creek Mine 770 412450 6279825 September 2010 - Present 

Mitchell Deposit 830 421615 6265311 September 2008 - Present 

Sulphurets Creek 880 419631 6262146 September 2007 – September 2016 

Sulphurets2 1,470 420671 6263093 September 2016 - Present 

Unuk-Teigen 1,279 432260 6277120 September 2008 - Present 

Notes: 
a Zone 9V, Datum NAD83 
b This report presents data collected from the start of station operation until December 31, 2017 

The meteorological parameters measured by each station are summarized in Table 2.2-2. Photos of 

each station are presented in Plates 2.2-1 to 2.2-6. The subsections below list recent changes and 

maintenance at each station. 

2.2.1.1 Eskay Creek Mine Station 

A meteorological station was installed and commenced data collection on September 20, 2010, 

approximately 1 km east of the Unuk River Eskay Creek meteorological station which was operated 

by Environment Canada-Meteorological Service of Canada from 1989 to 2010. The station consists of 

a 3 m tripod, with attached temperature, relative humidity and snow depth sensors. A separate 

pedestal with a GEONOR precipitation gauge was installed as well (Plate 2.2-1). The station uses a 

Campbell Scientific CR850 datalogger. It is in open ground at the eastern end of the Eskay Creek mine 

site in a large cleared area. 

The Eskay Creek Mine station’s solar panel was upgraded with a larger solar panel on September 6, 

2016, in order to provide more power to the station during the winter.  
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Table 2.2-2.  Meteorological Parameters Measured 

Parameter 
Eskay Creek 

Mine 
Mitchell 
Deposit 

Sulphurets 
Creek Sulphurets2 

Unuk-
Teigen 

Air Temperature       

Relative Humidity      

Precipitation: all-weather 
precipitation gauge 

 a b   

Wind Speed and Direction -     

Solar Radiation - -   - 

Barometric Pressure - -   - 

Snow Depth  a    

Notes: 

dash (-) = parameter not measured 
a First started on September 3, 2016. 
b The Sulphurets Creek station measured precipitation in previous years, but was stopped in October 2015 due to safety risks 

(see Section 2.2.1.3). 

 

Plate 2.2-1.  Eskay Creek Mine meteorological station, before 2016 solar panel upgrade. 

September 6, 2016. Looking north. 

2.2.1.2 Mitchell Deposit Station 

A wind-only station was installed in the area of the proposed Mitchell pit on September 17, 2008. The 

siting of this wind-only station complies with standards established by EC MSC (EC 2004). Field 

personnel were unable to perform checks and maintenance on the wind sensor because damage 

caused by excessive wind loading on the solar panels on the tower made the tower structurally 

unsound to climb. The tower was replaced on October 4, 2011. 
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Plate 2.2-2.  Mitchell Deposit meteorological station, 

after 2016 installation of the new Geonor precipitation 

gauge, snow depth sensor and satellite telemetry 

system. September 3, 2016. Looking east. 

Plate 2.2-3.  Sulphurets Creek meteorological station, 

during station decommissioning. September 1, 2016. 

Looking west. 

 

Plate 2.2-4.  Sulphurets2 meteorological station, during station installation. 

August 31, 2016. Looking southeast. 
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Plate 2.2-5.  Sulphurets2 meteorological station. January 31, 2017. Looking east. 

 

Plate 2.2-6.  Unuk-Teigen meteorological station, after station repairs. September 5, 2016. 

Looking north. 
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The Mitchell Deposit station was upgraded with new equipment on September 3, 2016 (Plate 2.2-2) in 

order to measure precipitation and snow depth, and enable remote access to the data: 

 a Geonor T-200BMD all-weather precipitation gauge (1,500 mm capacity) and Alter wind screen; 

 a Campbell Scientific SR50A snow depth sensor; 

 a one-way Iridum 9602 satellite telemetry system modem (Campbell Scientific Item COM9602); 

and 

 an upgraded power supply (larger solar panel and new battery). 

2.2.1.3 Sulphurets Creek and Sulphurets2 Stations 

An automated meteorological station was installed on a scaffold frame located on the ridge northwest of 

Sulphurets Lake in the Sulphurets Creek valley in September 2007. It had the capability to record wind 

speed and direction, air temperature and relative humidity, solar radiation, rain, or SWE precipitation 

(depending on the season) and had a snow pillow for measuring the SWE of the snowpack. 

The Sulphurets Creek station’s scaffolding structure posed logistical challenges to comply with 

requirements for regular scaffolding inspection by qualified personnel, and large snow build-up on the 

top of the scaffolding platform posed safety risks for technicians during winter maintenance. To remove 

these risks, the Sulphurets Creek station’s monitoring equipment was decommissioned on September 1, 

2016 (Plate 2.2-3) and moved to a new location, named Sulphurets2 (Plates 2.2-4 and 2.2-5). The new 

station began operating on September 2, 2016. The following new components were also installed on the 

new station: 

 a Geonor T-200BMD all-weather precipitation gauge (1,500 mm capacity) and Alter wind screen; 

 a two-way satellite telemetry system consisting of a Hughes 9502 BGAN terminal, antenna 

and a Moxa 5110 server; and 

 an independent power supply for the satellite telemetry equipment (solar panels and batteries). 

The new Sulphurets2 station was sited in a suitable location that facilitated the installation of a 10 m steel 

tower anchored into bedrock and provided meteorological data suitable for future Project infrastructure 

construction and operations. Sulphurets2 is located approximately 1,400 m northeast of the 

decommissioned Sulphurets Creek station location (Table 2.2-1 and Figure 2.2-1), and is approximately 

590 m higher in elevation. The Sulphurets2 station and sensors were installed according to sensor siting 

guidelines developed by ECCC (EC 2004, 2012a) and the British Columbia Ministry of Environment (BC 

MOE 2016a). Sensors and equipment were installed and configured following the manufacturers’ 

manuals and procedures. 

2.2.1.4 Unuk-Teigen Station 

This meteorological station was installed on September 18, 2008 (Plate 2.2-6). The Unuk-Teigen station 

uses a tower-mounted wind sensor and a CR850XT datalogger which is of a similar design to the 

CR1000 datalogger, except that it measures fewer parameters (Table 2.2-2). 

The Unuk-Teigen station wind and precipitation sensor wiring was damaged on November 3, 2015 and 

the station’s power supply wiring was damaged on December 11, 2015, both times likely by animals. The 
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station stopped recording data starting on December 11, 2015. Damaged components were either replaced 

or repaired on September 5, 2016 and normal data collection resumed (Plate 2.2-6). The air temperature, 

humidity, snow depth and wind speed/direction sensors were replaced with newly calibrated sensors. 

2.2.2 Tipping Bucket Rain Gauge Stations 

The Project lies within a topographically complex geographical setting where precipitation can be 

influenced by elevation. Within similar mountainous terrain it is common to observe a gradient of 

increased precipitation with increased elevation due to storms tracking inland from the Pacific, being 

driven up the mountain slopes and therefore being forced to cool, causing increased precipitation 

values. Precipitation data collected at a single elevation may not be representative of average 

conditions for watersheds that span large elevation ranges. Therefore, it is desirable to observe 

precipitation at a range of elevations to facilitate characterization of the local precipitation gradient. 

In order to characterize that gradient, several tipping bucket rain gauges (TBRGs) were operated 

during the snow free months from 2008 to 2014 in the mine site. Tables 2.2-3 through 2.2-8 present the 

locations of the TBRG stations (see Figure 2.2-2) for each year of observations. 

Table 2.2-3.  Project TBRG Station Locations, 2008 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 1 1,557 421461 6263821 

Mitchell 2 1,172 422065 6264791 

Mitchell 3 1,459 422412 6266630 

Unuk 1 1,745 434369 6278564 

Unuk 2 1,201 433095 6278585 

Unuk 3 1,687 431007 6281333 

Unuk 4 1,148 430279 6280306 

Note: 
a Zone 9V, Datum NAD83 

Table 2.2-4.  Project TBRG Station Locations, 2009 to 2010 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 1 1,557 421461 6263821 

Mitchell 2 1,172 422065 6264791 

Mitchell 3 1,459 422412 6266630 

Mitchell 4 1,186 422509 6265983 

Unuk 1 1,745 434369 6278564 

Unuk 2 1,201 433095 6278585 

Unuk 3 1,687 431007 6281333 

Unuk 4 1,148 430279 6280306 

Note: 
a Zone 9V, Datum NAD83 
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Table 2.2-5.  Project TBRG Station Locations, 2011 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 2 1,172 422065 6264791 

Mitchell 3 1,459 422412 6266630 

Unuk 1 1,745 434369 6278564 

Unuk 2 1,201 433095 6278585 

Unuk 3 1,687 431007 6281333 

Unuk 4 1,148 430279 6280306 

Note: 
a Zone 9V, Datum NAD83 

Table 2.2-6.  Project TBRG Station Locations, 2012 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 1 1,565 421216 6263706 

Mitchell 2 1,081 421944 6264983 

Mitchell 3 1,471 422418 6266660 

Mitchell 4 1,257 422163 6266205 

Unuk 1 1,715 434227 6278733 

Unuk 2 1,276 433308 6278375 

Unuk 3 1,744 430861 6281483 

Unuk 4 1,205 430147 6280491 

Note: 
a Zone 9V, Datum NAD83 

Table 2.2-7.  Project TBRG Station Locations, 2013 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 2 1,032 422007 6264888 

Mitchell 3 1,498 422474 6266660 

Mitchell 4 1,184 422511 6265978 

Mitchell 5 768 419661 6265581 

Mitchell 6 1,354 419576 6263407 

Note: 
a Zone 9V, Datum NAD83 
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Table 2.2-8.  Project TBRG Station Locations, 2014 

TBRG Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Mitchell 2 1,032 422007 6264888 

Mitchell 3 1,498 422474 6266660 

Mitchell 4 1,184 422694 6265949 

Mitchell 5 768 419661 6265581 

Mitchell 6 1,354 419576 6263407 

Note: 
a Zone 9V, Datum NAD83 

2.2.3 Evaporation 

One Class A Evaporation Pan gauge was installed during the snow free months of 2010 through 2014, 

in the Sulphurets valley above the camp and close to the Sulphurets meteorology station (Table 2.2-9, 

Figure 2.2-3). The station was located on the north side of the Sulphurets valley, on a broad open slope 

near some old drill pads; it was protected by an electric bear fence and consisted of a NovaLynx model 

255-200 evaporation pan, a model 255-100 evaporation gauge, and a Hoboware datalogger. Copper 

sulphate was added to the water in the pan to prevent algal growth. The sensor was only operated 

during the summer when temperatures were above freezing. 

Table 2.2-9.  Evaporation Station Location, 2010 to 2014 

Evaporation Station 
Elevation 

(masl) 

UTM Coordinatesa 

Easting 
(m) 

Northing 
(m) 

Sulphurets 1,357 421795 6262760 

Note: 
a Zone 9V, Datum NAD83 

Evaporation data were not collected during the winter period, from October to April; water transfer 

from the surface to the atmosphere during this period is classified as sublimation. 

2.2.4 Manual Snow Surveys 

The snow course program was conducted during 2008 through 2014. The three snow course sites 

(KSM-SC01, KSM-SC04, and KSM-SC08) were located near the Sulphurets Creek meteorological 

station (Figure 2.2-3, Tables 2.2-10 and 2.2-11). The site numbers are not consecutive because other 

snow surveys were conducted outside of the Unuk River Watershed. Data collected from these snow 

courses included snow depth and SWE, based on several samples from each station. 

Snow water equivalent (SWE) is defined as the depth of water (in mm) in the snowpack on a horizontal 

surface area if that snowpack is completely melted. SWE is related to snow depth and density by: 

SWE (mm) = depth (m) × density (kg/m3) 
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Table 2.2-10.  Project Snow Survey Locations and Operating Periods, 2008 to 2011 

Snow Survey 
Station 

Elevation 
(masl) 

UTM Coordinatesa 

Operating Period 
Easting  

(m) 
Northing  

(m) 

SC01b 880 419650 6262000 2008-2011 

SC04 893 418862 6262560 2010-2011 

SC08 1,304 418736 6259830 2010-2011 

Note: 
a Zone 9V, Datum NAD83 
b This station consisted of a 10-point survey; the other stations consisted of 5-point surveys. 

Table 2.2-11.  Project Snow Survey Locations and Operating Periods, 2012 to 2014 

Snow Survey 
Station 

Elevation 
(masl) 

UTM Coordinatesa 

Operating Period 
Easting  

(m) 
Northing  

(m) 

SC01b 880 419628 6262146 2012-2014 

SC04 893 418862 6262560 2012-2014 

SC08 1,304 418736 6259830 2012-2014 

Note: 
a Zone 9V, Datum NAD83 
b This station consisted of a 10-point survey; the other stations consisted of 5-point surveys. 

The conversion of SWE (mm) from a mass of snow per unit area to depth of water is based on the fact 

that 1 mm of water covering an area of 1 m2 weighs 1 kg. The most commonly used approach for 

determining SWE is the gravimetric method, which involves taking a vertical core through the 

snowpack and weighing or melting the core to obtain SWE (NRC 2005). The snow courses completed 

in the Project area were consistent with the recommendations and procedures found in the British 

Columbia Ministry of Environment Procedure Manual for Snow Surveys (BC MOE 1981). The snow 

courses were approximately 300 m long and situated in small meadows protected from the wind. 

Snow depth was measured by pushing an aluminium tube from a Standard Federal Snow Sampling 

Kit (BC MOE 1981) down through the snowpack to the ground surface and extracting a core. The snow 

sampler tube with the snow core was weighed with a spring scale and the weight of the empty tube 

was subtracted to determine the SWE. The SWE was determined from an average of 10 discrete 

samples for KSM-SC01, and 5 samples for the remaining two snow course surveys. 

The snow surveys were normally conducted at the beginning of the month from January to May. Snow 

depths were not measured after May because snow depths are then expected to be negligible. Snow 

accumulation can be used to estimate snowfall over the winter months from October to April, as well 

as the net change in the snowpack after sublimation and other losses. 

2.2.5 Quality Assurance/Quality Control 

Quality assurance and quality control (QA/QC) processes are in place for the meteorological monitoring 

program. A high-level flowchart overview of the QA/QC process is presented in Figure 2.2-4.  



KSM MINING ULC

Figure 2.2-4
Overview of Meteorological Monitoring Program 
Quality Assurance and Quality Control Process

Proj # 0444849-0027 | Graphics # KSM-18ERM-033
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Meteorological station site visits are led by experienced atmospheric scientists or technicians to ensure 

that troubleshooting and maintenance are carried out properly. Trip reports are prepared to document 

field observations and work tasks. During each remote data download and scheduled station 

maintenance visit, sensors and equipment are checked to ensure that they are operating normally. 

Field technicians attempt to fix any malfunctions encountered while in the field. If equipment cannot 

be fixed on-site, it is replaced and sent off for repair and recalibration. Routine station maintenance 

tasks follow the Project standard operating procedure for meteorology. 

2.3 HYDROLOGY 

2.3.1 Hydrometric Monitoring Network 

2.3.1.1 KSM Project Stations 

Hydrometric studies in the Unuk River Watershed were initiated in 2007, and are ongoing (Table 2.3-1; 

Figure 2.3-1). The objectives of these hydrology baseline studies (Rescan 2013a, 2013c, 2015c, ERM 

2018c) have been to characterize the hydrologic regime in the Project watersheds. 

Table 2.3-1.  Hydrometric Monitoring Stations in Unuk River Watershed 

Site Creek Easting1 Northing1 Years 
Area  
(km2) 

Med. El. 2 
(masl) 

Glacier 
(%) 

BJ 1.743 Brucejack 425,737 6,259,076 2007 – Present 8.3 1516 8 

MCT-EG1 McTagg 417,795 6,268,347 2010 – 2012 9.9 1603 36 

MCT-WG1 McTagg 417,342 6,267,808 2010 13.5 1627 59 

GC-H1 Gingras 416,277 6,262,834 2009 – 2014 9.8 1535 30 

SUR-H1 South Unuk 408,693 6,253,611 2012 – 2014 341.6 1338 31 

MCT-H1 McTagg 418,685 6,265,104 2007 – 2014 31.9 1540 38 

TMC-H1 Ted Morris 416,883 6,259,497 2008 – 2013 56.6 1565 49 

SL-H1 Sulphurets 420,398 6,261,229 2007 – 2012 75.2 1584 46 

SL-H2 Sulphurets 419,769 6,261,350 2013 – Present 75.6 1584 46 

MC-H1 Mitchell 421,145 6,265,356 2007 – 2012,  
2015 – Present  

41.4 1662 56 

MC-H2 Mitchell 416,740 6,262,837 2013 – Present 87.9 1526 41 

SC-H1 Sulphurets 408,256 6,261,490 2008 – Present 289.4 1469 37 

UR-H1 Unuk 408,007 6,262,837 2008 – 2014 415.3 1118 15 

UR-H2 Unuk 426,121 6,281,581 2008 – 2009 35.7 1328 10 

CLC-H1 Coulter 407,511 6,267,933 2012 – 2014 12.7 1002 0 

WSC-08DD001 Unuk 395,126 6,246,600 1967 – 1995  1480 1180 40 

Notes:  
1 UTM Zone 9 U/V; NAD 83 
2 Median Elevation of watershed 
3 Station BJ 1.74 was previously called BJL-H1.  
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Initially, three hydrometric stations were established in Sulphurets Creek watershed in the fall of 2007. 

The stations were located at the outflow of Sulphurets Lake (SL-H1), the upper part of Mitchell Creek 

(MC-H1), and at McTagg Creek (MCT-H1, a northern tributary of Mitchell Creek). Additionally, 

monitoring at the outflow of Brucejack Lake (BJL-H1) was initiated during the same period for the 

Brucejack Project. Although these stations were installed in 2007, they were established late in the 

open-water season, thus 2007 was not considered in the analysis of hydrologic indicators. 

In 2008, four additional hydrometric stations were installed in the Unuk River Watershed at the mouth 

of Sulphurets Creek (SC-H1), Unuk River upstream of Sulphurets Creek (UR-H1), Ted Morris Creek 

(TMC-H1), a southern tributary of Sulphurets Creek, and Kaypros Creek (UR-H2) a small order 

tributary to the Unuk River. 

In 2009, in addition to the 2008 monitoring network, one automated hydrometric station was established 

along Gingras Creek (GC-H1), a small tributary of Sulphurets Creek. 

In 2010, new hydrometric stations were installed at the outlets of both the East and West tongues of 

McTagg Glacier (MCT-EG1 and MCT-WG1). One station from the 2009 monitoring network (UR-H2 

along Kaypros Creek) was not re-established in 2010 when updates to the Project footprint resulted in 

the drainage basin no longer being impacted by the Project. 

In April 2011, the existing hydrometric stations at Gingras Creek (GC-H1) and Unuk River (UR-H1) 

were relocated to improve station stability and data quality. At Gingras Creek, the channel reach had 

been significantly eroded during strong fall precipitation events in 2010, which entrained and 

deposited sediment around the pressure transducer. Therefore, in 2011, the hydrometric station was 

relocated to a stable reach near its previous location. At Unuk River, sediment build-up within the 

channel reach buried the pressure transducer and created a point bar at the station location. As a result 

the UR-H1 station was relocated upstream in a deep pool where the pressure transducer remained 

submerged under low flow conditions. During the fall of 2011, a major regional storm event resulted 

in extremely high flows throughout the Project area. These flows resulted in extensive damage to 

many of the hydrometric stations in the monitoring network, and channel changes in several streams, 

which caused alterations in stage-discharge relationships. One station (MCT-WG1) was destroyed and 

not re-established after this extreme flow event. 

In addition to the 2011 monitoring network, two new stations were installed in May 2012, including 

CLC-H1 on Coulter Creek, and SUR-H1 on the South Unuk River. In July 2012, the existing 

hydrometric station MCT-EG1 was relocated to improve station stability and data quality. 

In 2013, two hydrometric stations (MC-H1, and MCT-EG1) were de-activated based on a combination 

of evolving Project needs, site access concerns due to avalanche hazard, and unstable channel 

conditions affecting data quality. One monitoring station was added on Mitchell Creek (MC-H2), and 

SL-H1 was replaced by SL-H2 approximately 600 m downstream to improve data quality which was 

being affected by lake attenuation at the prior location.  

In 2014, station TMC-H1 was removed from the network due to production of poor data quality based 

on an unstable channel. 
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In 2015, the hydrology program transitioned the focus from baseline monitoring needs to permitting, 

compliance, construction and engineering needs. To accomplish this transition, the hydrometric monitoring 

network in the Unuk River Watershed was streamlined to five operating stations (SC-H1, SL-H2, 

MC-H1, MC-H2, and BJ 1.74).  

In 2016, 2017, and 2018, the monitoring network from 2015 was continued with data being collected 

at five hydrometric stations (SC-H1, SL-H2, MC-H1, MC-H2, and BJ 1.74) relevant to the Project as it 

moves forward. 

2.3.1.2 Water Survey of Canada Station 

The Water Survey of Canada (WSC) operated a hydrometric monitoring station “Unuk River near 

Stewart” (08DD001), approximately 5 km upstream of the Canada/US boundary (Table 2.3-1; 

Figure 2.3-1). Continuous flow data are available from this station between 1967 and 1995 (i.e., 28 years 

of continuous flow measurement). In the vicinity of the station, Unuk River is a dynamic gravel-bed 

river which exhibits reaches displaying both single-threaded and braided morphologies. The dynamic 

nature of the Unuk River results in relatively unstable channel geometries, which restricts the stability 

of the stage-discharge relationship. The WSC deactivated this hydrometric monitoring station in 1996. 

2.3.2 Hydrologic Data Collection 

2.3.2.1 Hydrometric Station setup 

The purpose of a gauging station is to provide a means of systematically gathering hydrometric data. 

Instantaneous discharge measurements are related to concurrent instantaneous stage measurements to 

develop a stage-discharge relationship. Once established, this relationship is integrated with a continuous 

stage record at the same location to produce a continuous record of discharge. Consequently, the accurate 

and precise measurement and recording of both instantaneous and continuous stage is critical. 

Hydrometric monitoring stations were set up to obtain water level records at selected streams. 

Site selection was based on many factors, with the aim to record hydrometric data in watersheds with 

the potential of being affected by Project infrastructure, and to complement data requirements from 

other baseline studies (e.g., water quality). Specific site locations were selected to best meet criteria for 

desirable gauging locations according to recommended guidelines (RISC 2009), such as: the ability to 

obtain accurate water level data and to measure discharge at all stages, a stable natural hydraulic 

control at the site, and accessibility during the entire operational period. 

Each of the automated hydrometric stations consisted of a 0 to 5 psi vented PS-98i pressure transducer 

(Instrumentation Northwest Inc.) paired with an Elf-2 datalogger (Terrascience Systems Ltd.) or 

GDL datalogger (Instrumentation Northwest Inc.). Plate 2.3-1 presents an example set up at station 

SL-H2. The pressure transducers and dataloggers automatically record water level at a 10-minute 

interval. Each pressure transducer and its associated cabling were secured within a flexible aluminum 

conduit, with one end of the conduit attached to a piece of 1.5-m long angle iron or within a 1.5-m 

aluminum pipe. The angle iron/pipe assemblies were bolted to bedrock or very large, immovable 

boulders, or trees where available. The pressure transducer assembly was positioned as deep as 

possible to allow for monitoring low flow conditions along the stream channels. Dataloggers were 

housed in steel waterproof enclosures on channel banks above the high water mark. 
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Plate 2.3-1.  Hydrometric monitoring station SL-H2. May 4, 2014. 

2.3.2.2 Hydrometric Levelling Surveys 

Stage data from hydrometric stations consists of either discrete, manual measurements, or continuously 

recorded measurements. In modern high quality and defensible hydrometric monitoring, both 

measurement types are integral, with discrete manual measurements of accurately surveyed stage (gauge 

height) used to validate and correct continuously recorded stage data from installed instrumentation. 

Hence, it is important that practitioners understand the importance and relevance of both. 

Hydrometric levelling surveys were conducted at each monitoring station during each field visit. 

The levelling surveys were primarily used to obtain surveyed gauge height, which is the water surface 

elevation above an arbitrary “gauge” datum. The gauge datum is a conceptual plane, established by 

installing a bench mark network near each hydrometric monitoring station. Bench marks are the first 

installations to occur at the new gauging station, and are permanent fixed reference points of known 

elevation, established to ensure that gauge heights can be obtained using a chronologically consistent 

elevation reference. Gauge heights are used for adjusting recorded stage data (which is often recorded 

as water depth above the sensor) to water surface elevation above the gauge datum. In summary, 

bench marks are used for: 

 establishing the gauge datum; 

 maintaining the datum to ensure continuity of the record; 

 obtaining instantaneous gauge height through stage levelling; and  

 correcting recorded stage data to the gauge datum. 
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When installing bench marks, it is imperative to choose sites that will provide a high degree of 

stability, because the ability of the bench mark to maintain its relative position in the local terrain is 

essential to its purpose. Bench marks must be spread out, well away from the river bank and 

preferably above the maximum expected water level. Whenever they are established, bench marks 

must be clearly marked so that they will be easy to find at a later date. Unmarked bench marks cause 

confusion. Bench marks at the project site consisted of expansion bolts (lag bolts) drilled into bedrock 

or large immovable boulders where bedrock is not available. When rock was not available, bench 

marks were installed on large trees. 

Surveying was completed using an engineer’s level and stadia rod during station installation and 

during subsequent site visits. Levels were checked using a two-peg test to ensure they were properly 

calibrated as outlined in the BC Resources Information Standards Committee (RISC) manual (2009). 

Surveying provided an assessment of the accuracy and precision of the water level data that were 

logged between field site visits. Surveying also allowed the pressure transducer to be moved as 

needed, while maintaining consistency in the elevation of stage. 

2.3.2.3 Discharge Measurements 

At each monitoring station instantaneous discharge measurements were taken throughout the open 

water seasons to obtain a wide range of discharges. Measurements were performed at each site using 

one of two methods, depending on flow conditions and stream morphology. When stream channels 

could be safely waded and flows were not overly turbulent, a handheld current velocity meter was 

used to complete area-velocity measurements (Plate 2.3-2). When the channels were too deep or swift 

to wade, or flows were highly turbulent, tracer dilution was used to measure discharge (Plate 2.3-3). 

In general, where feasible, the methodologies employed adhered to the British Columbia Manual of 

Standard Operating Procedures for Hydrometric Surveys (RISC 2009) and Water Survey of Canada (WSC 

1999) operating procedures (Terzi 1981). 

Area-Velocity Measurements 

The location of the metered section at each site was determined based on channel geometry and flow 

conditions at the time of measurement. Generally, the stream was measured along a straight reach near 

the monitoring station where the bed and flow conditions were relatively uniform. Areas with overly 

turbulent flow and/or immovable rocks were avoided where feasible. Current velocities were generally 

measured using either a mechanical (Swoffer 2100TM) or an electromagnetic (Marsh-McBirney Flo-Mate 

2000TM or Hach FH950TM) handheld current meter. A fixed sampling interval of 40 seconds was selected 

for each velocity measurement, during which an average velocity was determined. 

To determine the total stream discharge during each station visit, measurements of water current 

velocity, depth of flow and distance across the channel were obtained. Typically, a minimum of 

20 current velocity measurements were taken across the width of a channel, with the aim of having 

each vertical or observation interval accounting for less than 10% of the total discharge (RISC 2009). 

This method assumes that the velocity measured at each vertical represents the mean velocity in a 

segment. During the velocity measurements if the observed water depth was less than 0.75 m the water 

velocities were measured at 60% of the water depth, from water surface. The measurement at 60% of 

the water depth is generally accepted as representing the mean velocity of the vertical water column 

(Herschy 2009). When water depth was greater than 0.75 m the water velocities were measured at 20% 
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and 80% of the water depth, with the average of the two readings taken to represent the mean velocity 

for the vertical water column.  

 

Plate 2.3-2.  Velocity-area discharge measurement at monitoring station MC-H1 using a 

handheld current velocity meter. June 11, 2017. 

 

Plate 2.3-3.  Salt dilution discharge measurement at station GC-H1. May 1, 2014.  

Flow 
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Stream discharges were calculated from the water current velocity measurements using the mid-section 

method. The partial discharges measured at verticals across the channel were summed to obtain the 

total estimated discharge for the gauged section (Herschy 2009). 

Tracer Measurements 

Tracer measurements (e.g., salt-dilution) are a simple and reliable method of calculating discharge 

(Herschy 2009 and the method can yield results that are comparable to the conventional area-velocity 

procedure when used in the appropriate situations. In settings where high gradient and turbulent flow 

conditions exist along mountain streams, it has been reported that the salt-dilution procedure produces 

better results than the area-velocity method (Elder and Kattelmann 1990; Spence and McPhie 1997). 

Tracer measurements are ideally suited to streams that are generally unsuitable for other measurement 

methodologies, because they use dilution, which relies on the presence of non-uniform flow conditions. 

For a given tracer volume (or mass), greater stream discharges will result in greater dilution and greater 

dilution results in lower concentrations at the measurement site and thus, a higher calculated discharge. 

Tracer measurements can be either continuous constant rate injections, or slug injections, with the latter 

found to be more suitable for the constraints generally associated with routine hydrometric monitoring. 

Unlike the area-velocity method, the tracer methods are relatively new and strict standardization 

protocols for these measurements have not yet been developed. The RISC manual contains no 

information on tracer measurements despite their widespread use. Unlike area-velocity measurements, 

which are undertaken at a specific cross-section of the stream, tracer measurements require a mixing 

reach, often of variable length and selected based largely on the quality of the mix, size and makeup of 

the stream. For the slug injection of a tracer, there are three primary areas of interest; 

 the injection site; 

 the mixing reach; and 

 the measurement section. 

To complete a salt-dilution study, a known mass, M (mg), of common salt (sodium chloride, NaCl) is 

instantaneously discharged into the water at an upstream cross-section along a stream channel. 

The salt is then diluted with water from the natural dispersion process and forms a well-mixed plume 

that travels downstream. At a second cross-section downstream from the mixing reach, specific 

conductivity is monitored as a proxy for mass concentration, CM (mg/L) of salt at this location. When 

the measurement duration, T (sec), is long enough that the entire salt plume passes the downstream 

cross-section, the discharge, Q (L/s), is calculated, where: 

 𝑄 =
𝑀

∫ 𝐶𝑀𝑑𝑡
𝑇

0

 (Equation 2.3-1; Herschy 2009) 

The specific conductivity of the stream water was measured using YSI 566 conductivity probes (YSI 

Environmental Inc.) or WTW 3410 conductivity probes (MultiLine ® Intelligent Digital Systems). The 

reported accuracies were 0.5% of conductivity reading and +/-0.15°C of the temperature reading. 

Measurement of the slug was conducted sufficiently far downstream to ensure complete vertical and 

lateral mixing of the salt slug. For each measurement two conductivity probes were used. When 

possible one was installed on either bank; however, access by foot or helicopter was restricted to a 
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single bank at some sites during high flow. Specific conductivity measured in the field was related to 

the concentration of salt within the mixing reach through calibration. The average of the measurements 

obtained from each probe was taken to be the average discharge. The deviation of the measured value, 

from the average value, provided the range of error for the calculated flow. 

2.3.3 Hydrologic Data Analysis 

2.3.3.1 Stage-Discharge Relationships 

Unlike water level (stage), discharge is not typically measured on a continuous basis at hydrometric 

stations. To provide a continuous record of the discharge at a monitoring site, a relationship between 

recorded stages and associated measured discharges is developed. This empirical relationship is 

referred to as a rating curve (ISO 2010). Once the rating curve is established for a monitoring site, 

water level data can be converted into a continuous discharge time series or hydrograph. 

Stage-discharge relationships (rating curves) were developed for each hydrometric station. Where 

appropriate, data collected in multiple years were combined in the development of stage-discharge 

relationships. Rating curves are used to mathematically convert corrected water level data (stage) into 

a continuous discharge time series. Rating curves are typically presented in the form: 

 Q = C (h - a) b (Equation 2.3-2) 

where Q is the discharge (m3/s), C and b are dimensionless coefficients, h is stage (m), and a is an 

offset datum correction, generally the stage at zero flow (m). 

The quality of a rating curve is a function of the number, accuracy, and precision of the individual data 

points that are used to generate the curve. The stability of the channel geometry between measurements 

also affects rating curve quality. To develop a robust stage-discharge relationship, six to greater than 

15 manual streamflow measurements are recommended (depending on channel stability and the 

standard: RISC 2009; ISO 2010). Although a rating curve can technically be developed with as few as 

two points (assuming the point of zero flow is also known), each additional point adds increased 

robustness, particularly if the newly added measurements have different discharges and stages than 

preceding measurements. Discharge measurements at the higher end of the flow range are especially 

important as they help define the upper end of the rating curve, and help the quantification of 

hydrologically important periods such as peak flow and high-magnitude rainfall-runoff events.  

Stage-discharge relationships can also change from low flow periods to high flow periods, due to 

alterations in the geometry of the channel at high and low stages. When this is the case, a two or more 

stage rating curve may be developed. In the absence of a stage–discharge measurement corresponding 

to high flow conditions, the rating curve must be extrapolated to a high flow value that is beyond the 

range of the observed data used to generate the curve. Discharges extrapolated beyond 1.5 times the 

maximum measured discharge will have higher uncertainty (ISO 2010) and were indicated as such in 

annual monitoring reports.  

Simple rating curves can be developed using commonly used software packages such as Microsoft 

Excel. However, for applications in natural streams, it is becoming increasingly common practice to 
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use specialized software designed specifically for hydrometric data analysis. One such specialized 

tool is the AquariusTM Rating Development Toolbox, which is used by ERM for development of rating 

curves. Likewise, the United States Geological Survey and Water Survey of Canada extensively use 

this software and it has become the North American standard for rating curve development.  

2.3.3.2 Discharge Hydrographs 

Annual hydrographs, presented as mean daily discharge, were generated for each of the hydrometric 

monitoring stations operated. For the operational period at each monitoring station, discharges were 

calculated at ten-minute intervals by applying the developed rating curve equation to the corrected 

stage record using AquariusTM. The ten-minute discharge data were averaged over a 24-hour period 

to calculate mean daily discharge.  

For periods when stations were demobilized for winter (pressure transducers were removed to protect 

them from damage due to freezing), daily discharges were calculated by interpolating between 

discrete points (manual discharge measurements and/or historic average annual low flow) using a 

standard logarithmic growth or decay function. The date of the annual low flow was selected using 

the stage record from operating stations or based on regional estimates of winter low flow.  

When recorded stage data were deemed unreliable due to equipment malfunctions, discharges were 

estimated by correlating discharge time series from nearby hydrometric stations in drainage basins 

with similar characteristics. 

Annual hydrographs were generated with observed and calculated daily discharge values. 

2.3.3.3 Hydrologic Indices 

Observed and calculated discharge values were used to calculate a series of hydrologic indices 

including annual runoff (including monthly distribution of annual runoff), mean annual discharge, 

and annual peak and low flows. Each index is described in the following section.  

Annual runoff (normalized by drainage area and expressed as a depth of water over the entire watershed) 

represents the proportion of precipitation, snowmelt and glacial melt from a drainage area that becomes 

stream flow. Runoff is valuable for obtaining gross estimates of the water available in a watershed. Runoff 

is normalized to drainage area, thus it is a useful index for comparing the hydrological response of 

watersheds of different sizes. Monthly distribution of annual runoff was determined by summing the 

daily runoff, by month, for each of the gauged watersheds. Monthly runoff was calculated and presented 

to illustrate the spatial and temporal distribution of runoff in the Project area. 

Mean annual discharge, computed as an average discharge over the year, provides an indication of 

the potential volume of water a watershed can produce. 

Peak flows represent the maximum stream discharge that can be produced from a drainage area over 

the year in response to precipitation events, snowmelt, and glacial melt. Both instantaneous and daily 

peak flows at each station, for each monitored year, are reported. 
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There are two periods that are commonly used to represent low flow conditions: summer 7-day low 

flows and annual 7-day low flows. Summer 7-day low flows (often referring to the months of June 

through September) are the lowest flows, averaged over 7 consecutive days, which occur in a stream 

during this period. These summer low flows, which are the result of depleted groundwater discharge 

and lower seasonal precipitation, are important to aquatic life. Annual 7-day low flows are the lowest 

flows, averaged over 7 consecutive days, which occur throughout the year. In BC, the annual low 

flows typically occur between November and April, as a result of ice and snow accumulation, and 

steadily depleting groundwater contributions to stream flow. 

2.3.4 Quality Assurance/Quality Control 

Hydrometric data for this study were collected in compliance with the Water and Air Baseline 

Monitoring Guidance Document for Mine Proponents and Operators (BC MOE 2016b). The hydrometric 

standards and methods used in the study are based on standards published by the BC MOE (RISC 2009). 

These standards complement the national standards developed by Environment Canada’s Water Survey 

of Canada (WSC 1999). Methods used in rating curve development follow those outlined by both the 

RISC (2009) and the International Organization for Standarization (ISO 2010).  

The RISC manual (RISC 2009) outlines four criteria for both water level data and discharge data that 

are used to assess and grade the overall quality of hydrometric data. The criteria are: instrumentation, 

stream channel condition, field procedures, and data calculation and assessment. Standards suggest 

that 10 (RISC 2009) to 15 (ISO 2010) field measurements, taken across the range of recorded data, are 

required within two years, to develop a robust rating curve on a stable channel, with ongoing 

verification requiring up to five measurements per year to maintain the curve.  

Rating curves used to derive continuous discharge records at the monitoring stations have varied in the 

number of field measurement points. The highest quality monitoring procedures and instruments were 

used throughout monitoring, resulting in the highest possible grade. Further, the requisite number of 

discharge measurements was frequently obtained due to the conscientious application of rigorous data 

collection standards and rating curve development requirements. Hydrometric data were reviewed by 

the Project hydrologist, and only those datasets that met both the grade requirements, and record length 

requirements, were used in the analysis. 

2.4 HYDROGEOLOGY 

2.4.1 Summary of Methods Used 

Hydrogeology data collection was initiated in 2008 and continues to present day. The objective of the 

hydrogeologic baseline program has been to spatially and temporally characterize physical 

hydrogeological properties and conditions to support engineering design and regional groundwater 

modelling, and to characterize pre-development groundwater chemistry. There are no drinking water 

well users in the vicinity of the Project.  

ERM and Klohn Crippen Berger (KCB) have collaboratively collected groundwater data at the Project 

since 2008. KCB has been responsible for water management engineering and site investigation and 

their data overlaps considerably with the study of groundwater for environmental baseline 
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characterization conducted by ERM. BGC Engineering (BGC) has also conducted site characterization 

work in the upper Mitchell and Sulphurets areas in support of mine pit inflow analyses. 

The methods used for the hydrogeological program have included packer testing of boreholes, 

installation and operation of vibrating wire piezometers, installation of monitoring wells, hydraulic 

testing of the wells, installation and operation of transducers/data loggers used for collection of 

groundwater levels, manual measurements of groundwater levels, and collection of groundwater 

samples for chemical analysis (Table 2.4-1).  

Table 2.4-1.  Groundwater Studies Relevant to Environmental Baseline Characterization  

Title Relevant Documentation Reference 

KSM Project 2009 and 2010 
Hydrogeology Baseline Report  

• Installation of RES-MW-01A and B to -15A and B 

• Groundwater level measurements up to 2010, including 
RES-MW-9A and B, and RES-MW-13A and B 

• Groundwater quality for all wells up to 2010, including 
RES-MW-13A and B 

Rescan 2010a 

Kerr-Sulphurets-Mitchell Project: 
2008 Site Investigation Report 

• Installation of monitoring wells with 2016 water level 
measurements and identification numbers KC08-## 

KCB 2009 

Kerr-Sulphurets-Mitchell Project: 
2010 Site Investigation Report 

• Installation of monitoring wells with 2016 water level 
measurements and identification numbers KC10-## and 
KC10-OVB## 

KCB 2011 

KSM Project Pre-Feasibility 
Study Update Open Pit 
Depressurization Analyses 

• Borehole packer testing 

• Vibrating wire piezometer installation and piezometric 
pressure measurements 

BGC 2011 

Kerr-Sulphurets-Mitchell Project: 
2011 Site Investigation Report 
for the Mine Area 

• Installation of monitoring wells with 2016 water level 
measurements and identification numbers formatted as 
KC11-## 

KCB 2012a 

Kerr-Sulphurets-Mitchell Project: 
2011 Site Investigation Report 
for the Teigen/Treaty Tailings 
Management Facility 

• Installation of monitoring wells with 2016 water level 
measurements and identification numbers formatted as 
KC11-CPT## 

KCB 2012b 

KSM Project 2012 Hydrogeology 
Baseline Data Report  

• Collection of six groundwater samples across KSM 
project site in May 2012 

• Groundwater level measurements in May and July 2012 

Rescan 2012a 

2015 Deep Kerr Hydrogeology 
Baseline Data Report 

• Installation of EA-15-2A and B 

• Results of groundwater level measurements and 
sampling conducted in summer 2015 at EA-15-2A and B, 
and RES-MW-13A and B 

Rescan 2015a 

2016 Groundwater Data 
Summary 

• Collection of groundwater levels throughout the KSM 
Mine Site 

• Collection of groundwater and seep water samples near 
the Deep Kerr Deposit 

• Installation of sub-frost artesian plugs at eight monitoring 
wells 

ERM 2016a 
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2.4.2 Groundwater Monitoring Sites 

Groundwater monitoring is focussed on the proposed Mine Site infrastructure, which lies within the 

Unuk River Watershed. Figure 2.4-1 shows groundwater monitoring wells and vibrating wire 

piezometers used in the Unuk River Watershed for collection of groundwater level data and groundwater 

samples for chemical analysis.  

Table 2.4-2 presents information on locations and installation of 57 monitoring wells in the Unuk River 

Watershed. Twenty-five of these wells are still active. 

Table 2.4-3 provides information on locations of 22 VWPs installed and historically operated in the 

past in the Unuk River Watershed.  

2.4.3 Hydraulic Tests 

Hydraulic properties of the rock formations and sediments were measured with the use of single well 

response tests and packer tests.  

Slug Tests 

As a standard procedure, the slug test would be initiated with a weighted 5/8 inch diameter weighted 

plastic cylinder. The water level response was monitored using an electric water level tape. The response 

was monitored until 90% recovery to the pre-test static water level. 

The slug test response data were analyzed for estimation of hydraulic conductivity using the method 

of Hvorslev (1951), with curve matching following the provisions of Butler (1998), and/or the Bouwer 

and Rice (1976) methods. Assumptions applicable to this analysis method include the following: 

 The tested material has homogenous hydraulic conductivity throughout; 

 The tested material has infinite areal extent and uniform thickness; and 

 Flow in response to the water level change at test initiation is quasi-steady-state (storage does 

not affect the response). 

Hvorslev (1951) analyses provides more accurate solutions for slug tests in confined groundwater 

systems whereas Bouwer and Rice (1976) provides more accurate solutions for unconfined systems. 

Both, however, give reasonable estimates of both types of systems. 

Packer Tests 

Most of the packer tests conducted during various investigations at the Mine Site were completed as 

constant head (Lugeon) tests and were analyzed using the Thiem (1906) method. Some of the tests 

were completed as falling head tests and analyzed using the Hvorslev (1951) method. Tested intervals 

were selected based on observed lithology changes as well as changes in fracture density.  

Packer testing equipment consisted of double and triple pneumatic inflatable packers from RST 

instruments (https://www.rstinstruments.com/Borehole-Packer.html). Multiple pressure settings 
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were used for constant head packer tests. Packer tests were isolating specific sections of a bedrock 

borehole with inflatable packers (bladders) so that aquifer tests can be conducted.  

2.4.4 Groundwater Levels 

Groundwater levels were measured manually in monitoring wells (also often referred to as standpipe 

piezometers) using groundwater level meter, automatically using pressure transducers installed in 

several wells, and with the use VWPs installed in several boreholes.  

Also, groundwater pressures were measured in artesian wells using a pressure gauge at the collar. 

Pressures were measured in that borehole in each packer zone as drilling advanced, and in the 

completed borehole in February 2018. 

The groundwater level measurements were used to characterize groundwater flow directions. 

Twinned monitoring wells were used to measure vertical hydraulic gradients, and to identify recharge 

(downward flow) and discharge (upward flow) zones. 

2.4.5 Groundwater Chemistry 

Groundwater samples have been collected for chemical analysis from the monitoring wells since 2009. 

Table 2.4-4 shows 16 groundwater sampling events completed during the years 2009 to 2018.  

The specific objectives of groundwater quality monitoring were to: 

 assess the ambient pre-development groundwater quality; 

 identify whether provincial water quality guidelines are naturally exceeded during baseline 

conditions; 

 collect baseline information that can be used to predict and assess impacts; and 

 allow the comparison of baseline data with operational and post-closure water quality data in 

order to identify whether water quality is affected by mine-related activities and to verify if 

established water quality objectives or guidelines are being met and water quality is being 

protected. 

The sampling was conducted in accordance with the provisions of provincial guidance documents, 

including the British Columbia Field Sampling Manual (BC MOE 2013) and Technical Guidance 8 on 

Contaminated Sites, Groundwater Investigation and Characterization (BC MOE 2017a). Groundwater was 

purged and sampled using one or more of four methods: bailing, pumping using an inertial pump, 

pumping using a submersible pump, or natural discharge under artesian pressure. Bailing was 

conducted using disposable 1.5” diameter polyethylene bailers. A Waterra hydrolift with dedicated 

high-density polyethylene (HDPE) tubing and foot valve was used to conduct inertial pumping. 

A Grundfos Rediflo 2 submersible pump was used with dedicated HDPE tubing.  

Hydrochemical parameters were measured in the field (pH, temperature, dissolved oxygen, 

oxidation-reduction potential, and specific conductance) using a YSI 556 multi-parameter probe. 

Parameters were measured in a flow-through cell where well inflow rates permitted, otherwise 

parameters were measured in a cup. The YSI calibration was inspected daily and adjusted as needed.   
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Table 2.4-2.  Monitoring Well Locations and Installation Summary

Well ID Northing C Easting C
Collar 

Elevation (m) Plunge Azimuth
Hole 
Depth

Well 
Diameter 
(inches)

Slotting Pipe 
Top

Slotted 
Pipe Bottom

Filter 
Sand Top

Filter Sand 
Bottom

Pressure 
Transducer 
Deployed Active Developed

Installation 
Reference B

KC08-01 6264806 419054 667.8 90 - 36.4 - 18.3 21.3 17.7 21.9 KCB (2009)
KC08-02 6265219 419151 672.2 90 - 31.1 - 12.2 18.3 12.2 18.3 Y Y KCB (2009)
KC08-03 6265446 421056 764.1 90 - 84.1 - 78.0 84.1 76.5 84.1 Y Y KCB (2009)
KC09-07 6265577 421733 768.1 90 - 26.9 - 23.4 26.4 20.7 26.4 KCB (2010)
KC09-08 6265765 421354 817.0 90 - 49.3 - 46.3 49.2 45.5 49.2 Y KCB (2010)
KC09-09-OVB 6265407 420756 766.6 90 - 126.9 - 123.1 126.1 121.1 126.1 Y KCB (2010)
KC09-09-BDRD 6265407 420756 766.6 90 - 126.9 - 31.9 33.9 31.2 34.5 Y Y KCB (2010)
KC09-10 6262089 419471 876.8 90 - 28.1 - 25.0 28.0 22.5 28.0 KCB (2010)
KC09-11 6262742 418148 773.9 90 - 30.9 - 27.8 30.8 24.5 30.8 KCB (2010)
KC09-12 6264527 417983 634.9 90 - 57.5 - 54.5 57.5 52.0 57.5 KCB (2010)
KC09-13 6263726 417122 663.9 90 - 76.5 - 56.9 59.9 54.7 60.9 KCB (2010)
KC10-17 6263878 417646 624.5 90 - 151.0 1 144.9 151.0 126.6 151.0 KCB (2011)
KC10-17A 6263879 417646 624.5 60 65 186.1 - Note A - - - KCB (2011)
KC10-18A 6264008 417477 650.7 45 300 200.9 2 109.3 115.4 107.9 117.4 Y Y KCB (2011)
KC10-18B 6264007 417477 650.1 65 121 189.9 - Note A - - - KCB (2011)
KC10-19 6265905 418475 718.4 90 - 51.0 - 49.0 51.0 48.0 51.0 KCB (2011)
KC10-26 6266000 421142 1033.4 90 - 216.0 1 186.0 216.0 Y KCB (2011)
KC10-32 6263636 417332 605.3 60 315 109.4 2 102.7 108.8 101.2 108.8 KCB (2011)
KC10-OVB20 6265490 421336 761.5 90 - 60.5 - 48.0 60.1 47.0 60.2 Y KCB (2011)
KC10-OVB21 6265013 419358 681.1 90 - 55.2 - 49.1 55.2 47.9 55.2 KCB (2011)
KC10-OVB22 6264933 418520 669.7 90 - 67.7 - 61.6 67.7 60.0 67.7 KCB (2011)
KC10-OVB23 6264398 418182 637.1 90 - 47.6 - 15.3 24.7 14.1 24.7 KCB (2011)
KC10-OVB24 6264378 418621 687.0 90 - 31.1 - 25.1 31.1 24.7 31.1 KCB (2011)
KC10-OVB25 6264771 418420 665.3 90 - 86.9 2 33.4 36.3 32.3 37.0 KCB (2011)
KC10-OVB27 6261496 417701 551.5 90 - 67.7 2 61.6 67.7 60.4 67.7 KCB (2011)
KC11-39 6263770 417756 688.4 75 22 201.3 - 198.3 201.3 197.0 201.3 KCB (2012)
KC12-57 6263683 417831 720.9 90 - 171.7 2 92.8 98.9 88.9 99.6 KCB (2013)
KC12-58 6264276 417700 629.8 75 90 121.5 2 116.0 119.0 115.0 121.0 KCB (2013)
KC12-59 6263948 417938 682.4 75 180 150.3 2 75.0 78.0 74.0 78.7 KCB (2013)
KC12-60 6263783 417464 609.6 70 90 84.1 2 82.4 83.1 77.4 83.1 KCB (2013)
MW-04A 6265532 421826 770.9 90 - 92.66 2 86.41 92.51 83.71 92.66 Y Y Rescan (2010)
MW-04B 6265534 421822 770.5 90 - 22.13 2 18.94 21.99 17.21 22.13 Y Y Rescan (2010)
MW-05A 6266293 424005 1067.5 90 - 84.39 2 78.16 84.26 75.38 84.39 Y Rescan (2010)
MW-05B 6266293 424003 1067.4 90 - 41.51 2 38.33 41.37 36.38 41.51 Y Rescan (2010)
MW-06A 6265320 422850 817.8 90 - 86.96 2 80.72 86.82 73.66 86.96 Y Rescan (2010)
MW-06B 6265323 422854 817.6 90 - 28.84 2 25.65 28.7 23.5 28.84 Y Rescan (2010)
MW-07A 6262879 422108 1456.1 90 - 216.62 2 76.8 85.94 72.6 86.72 Y Y Y Rescan (2010)
MW-07B 6262884 422110 1456.0 90 - 31.01 2 27.83 30.88 24.62 31.01 Y Y Y Rescan (2010)
MW-09A 6258145 422050 1322.2 90 - 97.01 2 89.88 95.98 87.93 97.01 Y Y Y Rescan (2010)
MW-09B 6258144 422045 1322.0 90 - 55.04 2 51.68 54.73 48.96 55.04 Y Y Y Rescan (2010)
MW-10A 6264954 423367 1185.0 90 - 91.87 2 84.42 90.38 80.31 91.87 Y Rescan (2010)
MW-10B 6264953 423372 1184.9 90 - 65.93 2 62.52 65.57 59 65.93 Y Rescan (2010)
MW-11A 6262581 416557 491.0 90 - 70.55 2 64.32 70.41 60.66 70.55 Y Y Rescan (2010)
MW-11B 6262583 416561 490.9 90 - 16.62 2 13.75 15.76 13.53 16.2 Y Y Rescan (2010)
MW-12A 6262251 418336 702.2 90 - 88.82 2 85.48 88.52 82.53 88.82 Y Rescan (2010)
MW-12B 6262248 418340 702.5 90 - 26.85 2 23.66 26.71 21.04 26.85 Y Rescan (2010)
MW-13A 6260331 421536 1011.0 90 - 95.86 2 80.54 86.64 77.19 95.86 Y Y Y Rescan (2010)
MW-13B 6260334 421540 1011.2 90 - 27.7 2 23.12 26.17 20.96 27.7 Y Y Y Rescan (2010)
MW-14A 6262000 419255 847.3 90 - 77.97 2 71.76 77.84 69.18 77.97 Y Y Rescan (2010)
MW-14B 6262003 419252 847.2 90 - 48.8 2 45.63 48.67 43.56 48.8 Y Y Rescan (2010)
MW-15A 6263373 417276 588.9 90 - 100.1 2 93.82 99.92 91.3 100.1 Y Y Rescan (2010)
MW-15B 6263378 417277 588.9 90 - 23.53 2 20.19 23.24 18.08 23.53 Y Y Rescan (2010)
EA-15-2A 6260892 419940 635.4 90 - 100.1 2 64.83 73.83 63 73.8 Y Y Y Rescan (2015)
EA-15-2B 6260892 419944 634.9 90 - 28.5 2 23.82 26.82 23.4 28.5 Y Y Y Rescan (2015)
KC17-64 6265876 421235 872.0 129 5 691.5 - Note A - - - Y Y KCB (2017)

Notes:
A  Open Borehole used for monitoring - no installed standpipe
B  Monitoring well installations including graphical borehole logs and methodologies are documented in the following reports:
    KCB. 2009. Kerr Sulphurets Mitchell Project 2008 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    KCB. 2010. Kerr Sulphurets Mitchell Project 2009 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    KCB. 2011. Kerr Sulphurets Mitchell Project 2010 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    KCB. 2012. Kerr Sulphurets Mitchell Project 2011 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    KCB. 2017. MTT Mitchell Portals 2017 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    Rescan. 2010. KSM Project 2009-2010 Hydrogeology Baseline Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC
    Rescan. 2015. KSM Project 2015 Deep Kerr Hydrogeology Baseline Data Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC
C  Coordinate datum NAD83 UTM Zone 9V



Table 2.4-3.  Vibrating Wire Piezometer Locations in the Unuk River Watershed

Easting Northing Elevation
KC12-55 417450 6264082 670.9 60 90 199.9 2 45.0 632.0 115.0 571.3 Y KCB (2013)
KC12-56 417754 6263768 688.7 60 85 200.4 2 99.8 602.2 189.8 524.3 Y B KCB (2013)
KC12-61 427818 6272593 1401.1 71 324 501.5 1 459.0 967.1 - - KCB (2013)
IC10-014 424638.2 6267391.2 1510.2 70 49 251.2 1 197.65 1324.45 - - Y BGC (2010)
IC10-016 424432.6 6267589.2 1612.2 59 348 300.4 1 299.40 1356.48 - - Y BGC (2010)
K10-05 421271.5 6258667.1 1864.6 82 227 250.5 1 246.60 1662.94 - - BGC (2010)
K10-06S 421751.6 6259637.6 1314.3 69 142 300.3 2 97.90 1222.86 300.10 1034.09 BGC (2010)
K10-08 421628.5 6258795.5 1728.5 79 230 601.8 1 296.10 1437.09 - - BGC (2010)
M09-095 423198.0 6265329.0 970.0 73 159 650.35 1 400.00 587.50 - - BGC (2010)
M09-096S 423582.0 6265470.0 911.0 66 89 300.05 2 48.40 866.80 250.00 682.61 Y BGC (2010)
M09-097S 423144.0 6266392.0 1334.0 59 54 400.5 2 95.60 1252.09 296.00 1080.28 BGC (2010)
M09-098 422888.0 6266069.0 1201.0 62 346 404.0 1 101.00 1111.82 - - BGC (2010)
M09-099 422900.0 6265705.0 892.0 74 39 681.3 1 402.00 505.57 - - BGC (2010)
M09-100S 422354.0 6265247.0 793.0 73 252 354.9 2 48.30 746.81 248.30 555.55 BGC (2010)
M09-101 423418.0 6264798.0 1252.0 65 141 401 1 200.20 1070.56 - - BGC (2010)
M09-102a 422360.0 6264680.0 1239.0 71 199 163.33 1 349.00 904.41 - - BGC (2010)
M10-121 422764.5 6266726.8 1535.0 82 344 293.6 1 292.60 1245.24 - - Y BGC (2010)
S10-27S 422102.4 6263103.3 1553.3 68.0 22.0 507.7 2 185.10 1379.35 399.50 1179.68 BGC (2010)
S10-30 421659.7 6263005.5 1516.6 90.0 - 391.4 1 388.20 1128.46 - - BGC (2010)
S10-31 422495.1 6263651.3 1705.4 78.0 155.0 351.9 1 343.00 1370.82 - - BGC (2010)
S10-32 422613.0 6263189.1 1605.1 62.0 78.0 400.5 1 212.30 1416.59 - - BGC (2010)
S10-33S 421722.3 6263680.2 1673.0 73.0 138.0 298.9 2 200.00 1480.97 295.70 1389.94 BGC (2010)

Notes:
A  Coordinate datum NAD83 UTM Zone 9V
B  Data logger connected to sensors
C  Vibrating Wire Piezometerl installations including graphical borehole logs and methodologies are documented in the following reports:
    KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC
    BGC. 2010. KSM Pre-Feasibility Study Open Pit Depressurization Analysis. Preparged by BGC Engineering Ltd. for Seabridge Gold Inc.: Vancouver, BC

Installation 
Reference C
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Sensor #1 
Depth

Sensor #1 
Elevation

Sensor #2 
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Hole Depth 
(m)Borehole ID

Collar Coordinates A

Plunge Azimuth



Table 2.4-4.  Summary of Groundwater Sampling Conducted
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METHODS 

KSM MINING ULC 2-45 

Visual and olfactory observations of the water were noted (e.g., colour, turbidity, and odour).  

Prior to collecting a groundwater sample, a minimum of one well volume (well volume refers to 

volume of water in the standpipe) was purged from the well. Field parameters were recorded 

regularly while purging. Sampling was conducted following purging the water level to the bottom of 

the well (for slow-recovering wells only), or when field parameters met stabilization criteria. 

The stabilization criteria included the following: 

 pH ± 0.1 units; 

 electrical conductivity ± 3%; 

 Dissolved oxygen ± 10%; 

 Turbidity ± 10%; 

 Oxidation-Reduction Potential (ORP) ± 10 mV; and 

 Temperature ± 0.2°C. 

2.4.6 Quality Assurance/Quality Control 

Ten percent of the collected groundwater samples were collected in duplicate for QA/QC. A travel 

blank and a field blank were also taken during each sampling event.  

An assessment of the sampling and analysis precision was carried out by calculating the relative 

percent difference (RPD) between the samples and their respective duplicates. Acceptable precision 

was considered to be where the duplicates have a RPD of less than 20%, however where concentrations 

are within an order of magnitude of the detection limit, RPDs up to 100% are considered acceptable. 

2.5 SURFACE WATER QUALITY 

2.5.1 Monitoring Sites 

Surface water quality baseline sampling has been conducted in the Unuk River Watershed since 2007 

and is ongoing, with a key objective of characterizing the spatial and temporal pre-development 

conditions of surface water quality within the vicinity of the proposed Project. 

Thirty-three stream, river, and lake monitoring sites were included in the 2007 to 2018 water quality 

program (Figure 2.5-1). Site rationales are detailed in Table 2.5-1. Monitoring sites were sampled at 

intervals ranging from weekly to annually over the period of study; a summary of sampling frequency 

is provided in Table 2.5-2. Water quality monitoring sites were co-located with other disciplines 

(e.g., hydrology, aquatic resources, fisheries, and/or tissue chemistry) where site locations could 

feasibly meet the study requirements of multiple disciplines.  

Surface water quality baseline methods and results have been provided in various historical reports, 

most recently in KSM Project: 2007 to 2017 Baseline Water Quality Report (ERM 2018a).  



UNUK RIVER WATERSHED BASELINE CHARACTERIZATION REPORT (2007 TO 2018) 

2-46 ERM | PROJ #0444849-0027 | REV B.1 | FINAL| NOVEMBER 2018 

2.5.2 Sampling 

Sampling was performed in accordance with the BC Field Sampling Manual (BC MOE 2013) and the 

Water and Air Baseline Monitoring Guidance Document for Mine Proponents and Operators (BC 

MOE 2016b). Single water quality samples were collected at each site. In addition, duplicate samples 

were collected at approximately 10% of the sites during each sampling trip (Section 2.5.4). Samples 

were collected in clean, pre-labelled bottles shipped from ALS Environmental Services (ALS) in 

Burnaby, BC. Field sampling personnel wore nitrite gloves while collecting samples. 

At stream sites, field samplers collected water samples while facing upstream by submerging the 

bottles until they were almost full, leaving sufficient room for the addition of any necessary 

preservatives (Plate 2.5-1). Where safe wading conditions existed, water samples were collected in 

mid-stream; however, for larger rivers it was necessary to collect samples closer to the shore. At these 

sites, care was used to avoid back eddies and areas of turbulence that could have elevated levels of 

suspended material. 

 

Plate 2.5-1.  Stream water quality sampling. 

For sampling of Sulphurets Lake, an inflatable zodiac boat fitted with a motor was used as a sampling 

platform. Water quality samples were collected at 1 m below the surface and from the middle of the 

water column (determined with a hand-held depth device) using an acid-washed, Teflon-lined 5 L 

GO-FLO water sampler. 
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METHODS 

KSM MINING ULC 2-49 

Table 2.5-1.  Baseline Surface Water Quality Monitoring Sites within the Unuk River Watershed 

Location 
within the 
Unuk River 
Watershed Site ID 

GPS Coordinates 

Rationale Easting Northing 

Streams 
 

    
 

Mitchell Creek IC1 424627 6266752 Near-field monitoring site on north side of glacier, 
groundwater seep from Iron Cap Deposit. This site was 
discontinued in 2015 following collection of four years of 
baseline data.  

SF1 424761 6265339 Near-field monitoring site on south side of glacier, 
groundwater seep from Snowfields Deposit. This site was 
discontinued in 2015 following collection of four years of 
baseline data.  

MCT1 418425 6269179 Near-field monitoring site on McTagg Creek, upper NE fork, 
potential receiving environment for seepage from McTagg 
RSF. This site was discontinued in 2009 to focus 
characterization of McTagg Creek upstream of the confluence 
with Mitchell Creek (site MCT).  

MCT2 417110 6267993 Near-field monitoring site on McTagg Creek, upper NW fork, 
potential receiving environment for seepage from McTagg 
RSF. This site was discontinued in 2009 to focus 
characterization of McTagg Creek upstream of the confluence 
with Mitchell Creek (site MCT).  

MCT 417683 6267675 Near-field monitoring site on McTagg Creek, below 
confluence of two forks, potential receiving environment for 
seepage from McTagg RSF. This site was discontinued in 2015 
following collection of five years of baseline data.  

MCTR 418645 6264904 Near-field monitoring site on McTagg Creek, before 
confluence with Mitchell Creek.  

GC-1 416295 6262639 Near-field monitoring site on Gingras Creek.  
MC1A-

US 
423594 6265726 Near-field monitoring site on Mitchell Creek at toe of glacier. 

 
MC1A 423382 6265677 Near-field monitoring site on Mitchell Creek 200 m from toe 

of glacier. This site was replaced in 2011 by MC1A-US which 
is closer to the glacier toe.  

MC1 420887 6265290 Near-field monitoring site on Mitchell Creek, downstream of 
Mitchell and Iron Cap Deposits.  

MC1B 418945 6264890 Near-field monitoring site on Mitchell Creek, 100 m 
downstream of proposed temporary water treatment 
discharge. This site was added in 2015 to support permitting 
activities.  

MC2B 416671 6262701 Near-field monitoring site on Mitchell Creek, upstream of 
MC2. This site was added in 2013 to characterize the receiving 
environment immediately downstream of the Mine Site WTP, 
and replaced in 2015 by MC1B.  

MC2 416433 6262597 Near-field monitoring site on Mitchell Creek, just before 
confluence with Sulphurets Creek. 

(continued) 
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Table 2.5-1.  Baseline Surface Water Quality Monitoring Sites within the Unuk River Watershed 

(continued) 

Location 
within the 
Unuk River 
Watershed Site ID 

GPS Coordinates 

Rationale Easting Northing 

Sulphurets 
Creek 

SCT 416821 6259507 Ted Morris Creek, tributary to Sulphurets Creek, proximal to 
Frank Mackie Glacier Road.  

SC0 422038 6261659 Near-field monitoring site on Sulphurets Creek, upstream of 
Sulphurets Lake.  

SC1 418178 6261561 Near-field monitoring site on Sulphurets Creek before the 
confluence with Mitchell Creek, downstream of Kerr Deposit, 
downstream of Sulphurets Lake.  

SC2 415127 6262273 Near-field monitoring site on Sulphurets Creek, downstream 
of the confluence with Mitchell Creek, upstream of the fish 
barrier.  

SC3 408001 6261574 Mid-field monitoring site on Sulphurets Creek, downstream 
of the fish barrier. 

Unuk River EUR1 432442 6277829 Near-field monitoring site on East Unuk River, potential 
receiving environment of TMF alternative. This site was 
discontinued in 2008 following the TMF alternatives 
assessment.  

EUR2 431144 6279172 Near-field monitoring site on East Unuk River, potential 
receiving environment of TMF alternative. This site was 
discontinued in 2008 following the TMF alternatives 
assessment.  

STC1 419934 6280533 Reference monitoring site on Storie Creek, upstream of 
confluence with Unuk River. This site was initiated in 2018 to 
monitor Iron Cap glacier discharges.  

CC1 407465 6267791 Near-field monitoring site on Coulter Creek before confluence 
with Unuk River, proximal to Coulter Creek Access Road. 
This site was reinitiated in 2013 to augment baseline 
monitoring data for the CCAR.  

UR0 428014 6281141 Near-field monitoring site, potential receiving environment of 
TMF alternative. This site was discontinued in 2008 following 
the TMF alternatives assessment.  

ECM7 413860 6277090 Long-term Eskay Creek Mine upstream control site. This site 
was discontinued in 2009 as access was limited for most of the 
year due to avalanche risk.  

ECM8 411452 6273968 Long-term Eskay Creek Mine monitoring site, downstream of 
confluence with Ketchum Creek. Monitoring at this site was 
reinitiated in 2013 and 2014 to collect two years of baseline 
data to provide an upstream reference site on Unuk River 
downstream of potential influences from the Eskay Creek 
Mine.  

ECM9 408219 6267097 Upstream reference site on Unuk River, before confluence 
with Coulter Creek. Monitoring at this site was initiated in 
2013 and 2014 to collect two years of baseline data to provide 
an upstream reference site on Unuk River downstream of 
potential influences from the Eskay Creek Mine. 

(continued) 



METHODS 

KSM MINING ULC 2-51 

Table 2.5-1.  Baseline Surface Water Quality Monitoring Sites within the Unuk River Watershed 

(completed) 

Location 
within the 
Unuk River 
Watershed Site ID 

GPS Coordinates 

Rationale Easting Northing 

Unuk River 
(cont’d) 

UR1A 407466 6262103 Upstream reference on Unuk River, before confluence with 
Sulphurets Creek. Reference for UR1.  

UR1 406723 6259606 Mid-field monitoring site on Unuk River, downstream of 
confluence with Sulphurets Creek.  

UR1B 403992 6257642 Mid-field monitoring site on Unuk River, downstream of 
confluence with South Unuk River. This site was discontinued 
in 2015 following collection of two years of baseline data.  

UR2 393969 6245694 Far-field monitoring site on Unuk River, just before 
international border. 

South Unuk 
River 

SUNR 410050 6247805 Reference stream for Mine Site. 

 
SUNR1 407171 6258595 Mine Site reference site, established in 2013 and 2014 to collect 

two years of baseline data upstream of confluence with 
Unuk River. 

Total Number of Stream 
Sites 

32     

Lakes 
 

    
 

Sulphurets 
Lake 

SUL 420785 6261192 Mine Site lake, proximal to Sulphurets and Kerr Pits, 
upstream of Sulphurets Creek, potential receiving 
environment for diversion tunnels. 

Total Number of Lake 
Sites 

1   
 

Notes: 

Sites were discontinued when sufficient data were collected or due to Project design updates which rendered continued data 

collection from the site obsolete.  

Historically, dissolved metal samples were filtered and preserved at ALS, to avoid the risk of 

contamination in the field and due to typically high levels of suspended sediment. Beginning in 2018, 

due to reduced volume requirements and improved sampling techniques, dissolved metal samples 

were filtered and preserved in the field. Although both lab and field filtering are accepted by BC MOE 

for handling dissolved metal samples, field filtering is recommended (BC MOE 2015a). Dissolved 

mercury samples were filtered and preserved in the field. After preservation, samples were stored in 

a dark, cool place until shipment to ALS for analysis. In addition to changes to sample filtration 

location, sampling container sizes have decreased over the years as a result of lab refinements; 

Table 2.5-3 summarizes the most recent sample container, preservation, and handling requirements 

for water quality samples.  

In situ measurements of temperature, pH, and conductivity were collected in the field using a 

handheld pH/conductivity meter during each site visit. 
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2.5.3 Analysis 

Water quality samples were analyzed for the following parameters: 

 general parameters (e.g., pH, alkalinity, turbidity); 

 major anions; 

 nutrients; 

 total and dissolved organic carbon; and 

 total and dissolved metals. 

At the request of US regulators, a sample was collected in September 2008 in Sulphurets Creek (SC2) 

for polycyclic aromatic hydrocarbons (PAHs) and total extractable hydrocarbons (TEHs). 

Water quality samples were analyzed at the lowest available method detection limit by ALS. A list of 

the water quality parameters analyzed is presented in Table 2.5-4 along with the range of realized 

analytical detection limits.  

In addition to physical and general water quality parameters, other parameters with BC provincial or 

federal water quality guidelines for freshwater aquatic life were graphed in order to visually identify 

spatial and/or temporal trends (Section 3.4). The water quality guidelines used for this report are 

compiled in Appendix G-1. For analysis and graphing purposes, values below the realized detection 

limit were replaced with half the realized detection limit (Table 2.5-4; BC MOE 2017). More than one 

detection limit was realized for some parameters during the course of the sampling program. 

Generally, detection limits decreased over time due to improved analytical methods; however, higher 

detection limits occurred when dilution of a sample was required by the analytical laboratory to 

compensate for high total dissolved solids (TDS).  

For the purposes of calculating summary statistics, graphing water quality data, and comparing to 

guidelines, duplicate samples were evaluated as one sample, represented by the average analytical 

results of the duplicates. Samples collected over a one-month period, including weekly and 5-in-30 

sampling, were also summarized as one monthly sample representing the average analytical results 

over a 30-day period. Averaging weekly samples and duplicates avoids weighting summary statistics 

towards months or years with more frequent sampling. 

Comparisons to guidelines followed the hierarchy for correct use of environmental guidelines 

provided in the BC MOE Technical Guidance 4: Annual Reporting under the Environmental 

Management Act (BC MOE 2016a), with guidelines applied in the following order: 

1. the most current BC Approved Water Quality Guideline (BC MOE 2018). If none have yet been 

established, use: 

2. the most current Working Water Quality Guideline for British Columbia (BC MOE 2017). 

If neither of these has yet been established, use: 

3. the most current guideline provided by the Canadian Council of Ministers of the Environment 

(CCME 2014).  



Table 2.5-2.  Baseline Surface Water Quality Sampling Frequency per Month and Year

July Sept May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Mitchell Creek IC1
SF1

MCT1 1 1 1 1 1 1 1
MCT2 1 1 1 1 1
MCT 1 1 1

MCTR 1 3 2 3 3 1 1 1 2 1 1 3 1 2 2 1 1 1 1 1 1
GC-1 1 1 1 1 1 1 1 1 1

MC1A-US 2 1 1 1 1
MC1A 2 1 1

MC1 1 1 1 3 2 1 1 2 1 1 1 1 1 2 1 1 1 1 1 2 1 1 1
MC1B
MC2B
MC2 1 2 2 1 2 1 1 1 1

Sulphurets Creek SCT 1 1 1 1 1 1 1 1 1 1
SC0
SC1 1 1 1 3 2 1 2 1 1 1 2 1 1 1 1 2 2 1 2 1 1 1
SC2 1 2 2 3 3 1 2 1 1 3 1 2 2 1 1 1 2 2 1 2 1 1 1 1
SC3 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 2 1 1 1 1

Unuk River EUR1 1 1
EUR2 1 1 1 3 3 1 3 1 2 2 1 1
STC1
CC1 1 1 1 1 1 1
UR0 1 1 1

ECM7 1 1 1
ECM8 1 1 1 1 1 1 1
ECM9
UR1A 1 1 1 1 2 1 1 1 2 2 1 2 1 1 1 1
UR1 1 3 2 1 1 1 1 1 1 1 2 2 1 2 1 1 1 1

UR1B
UR2 1 1 1 1 1 3 1 2 2 1 1 1 1 1 1

SUNR 1 3 2 1 1 2 1 1 1 2 1 1 1 2 1 1 1 1 2 2 1 2 1 1 1 1
SUNR1

Sulphurets Lake SUL 1 2
Note:  Bold, italicized values indicate one or more sample(s) are averaged QA/QC replicate(s).

Watershed Site Name

South Unuk River 
(Reference Stream)

(continued)

2007 2008 2009 2010



Table 2.5-2.  Baseline Surface Water Quality Sampling Frequency per Month and Year (continued)

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Mitchell Creek IC1 1 1 1 1 1 1 1 1 1 1 1 1 1
SF1 1 1 1 1 1 1 1 1 1 1 1

MCT1
MCT2
MCT 1 1 1 1 1 1 1 1 1

MCTR 1 1 1 1 1 1 1 1 1
GC-1 2 1 1 1 1 1 2 1 2 1 2 1 1 1 1 2 1 1 1

MC1A-US 1 1 1 1 1 1 2 1 2 1 1 1 1 1 1 2 1 1 1 1
MC1A 

MC1 1 1 1 1 1 1 2 1 2 1 1 1 1 1 1 1 2 1 1 2 2
MC1B
MC2B 2 3
MC2 1 2 1 1 1 1 1 2 1 2 1 2 1 1 1 1 1 1 1 1 2 1 1 2 3

Sulphurets Creek SCT 1 1 1 1 1 1 1 1 1 1 1 1
SC0 1 1 1 1 1 1 2 3 1 1 1 1 1
SC1 1 2 1 1 1 1 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1 1 2 1 1 2 3
SC2 1 1 1 1 1 1 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1 1 2 1 1 2 3
SC3 1 2 1 1 1 1 1 2 1 1 1 1 2 1 1 1 1 1 1 2 1 1 2 3

Unuk River EUR1
EUR2
STC1
CC1 2 1 1 1 1 1 1 2 1 1 1
UR0

ECM7
ECM8 1 2 1 1 1
ECM9 1 2 1 1 1
UR1A 1 2 1 1 1 1 1 2 1 1 1 1 2 1 1 1 1 1 2 1 1 2 3
UR1 1 2 1 1 1 1 2 2 1 2 1 1 2 1 1 1 1 1 2 1 1 2 3

UR1B 1 2 1 1 1
UR2 1 1 1 1 1 1 1 1 2 1 1 1

SUNR 1 2 1 1 1 1 1 2 1 2 1 1 2 1 1 1 1 1 2 1 1 1
SUNR1 1 2 1 1 1

Sulphurets Lake SUL 2 2 2 2 2 2
Note:  Bold, italicized values indicate one or more sample(s) are averaged QA/QC replicate(s).

Watershed Site Name

South Unuk River 
(Reference Stream)

(continued)

2011 2012 2013



Table 2.5-2.  Baseline Surface Water Quality Sampling Frequency per Month and Year (continued)

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Mitchell Creek IC1 2 4 1 1 4 1 3 2
SF1 1 4 1 1 4 1 2 3

MCT1
MCT2
MCT 1 1 1 1

MCTR 1 1 1 1 1 1 1 1 1 1 1 1
GC-1 1 1 1 1 1 1 1 1 1 1 1 1

MC1A-US 1 1 2 4 1 1 4 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MC1A 

MC1 1 1 1 1 2 4 1 1 3 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MC1B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MC2B 1 1 1 1 1 4 1 4 1 3 2
MC2 1 1 1 1 2 4 1 1 4 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Sulphurets Creek SCT 1 1 1 1 1 1 1 1 1 1 1 1
SC0 1 1 1 1 1 1 1 2 2 1 1 4 1 1 2 1
SC1 1 1 1 1 2 4 1 1 4 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SC2 1 1 1 1 2 4 1 1 4 1 3 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SC3 1 1 1 4 1 4 1 3 2 1 1 1 1 1 1 1 1

Unuk River EUR1
EUR2
STC1
CC1 1 1 1 1 1 1 1 1 1 1 1
UR0

ECM7
ECM8 1 1 1 1
ECM9 1 1 1 1
UR1A 1 1 1 4 1 4 1 3 2 1 1 1 1 1 1 1 1
UR1 1 1 1 4 1 4 1 3 2 1 1 1 1 1 1 1 1

UR1B 1 1 1 1
UR2 1 1 1 1 1 1 1 1 1 1 1 1

SUNR 1 1 1 1 1 1 1 1 1 1 1 1
SUNR1 1 1 1 1

Sulphurets Lake SUL 2
Note:  Bold, italicized values indicate one or more sample(s) are averaged QA/QC replicate(s).

Site NameWatershed

South Unuk River 
(Reference Stream)

(continued)

2014 2015 2016



Table 2.5-2.  Baseline Surface Water Quality Sampling Frequency per Month and Year (continued)

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Mitchell Creek IC1 1 2 6 2 3 6 4 4 3
SF1 1 1 5 3 2 6 4 3 3

MCT1 1 2 1 2 1
MCT2 1 1 1 1 1
MCT 1 1 2 1 2 3 1 2 2 1

MCTR 1 1 1 1 1 1 3 4 5 3 5 8 7 5 7 5 6 2
GC-1 1 1 1 1 1 1 4 4 6 2 6 3 4 6 3 5 5 3

MC1A-US 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 5 5 5 9 10 7 8 10 9 8 7
MC1A 2 1 1

MC1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 6 7 6 13 13 12 11 12 12 10 8
MC1B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 4 3 3 4 3 3 3 3 3 3 3
MC2B 1 1 1 1 1 4 1 4 1 5 5
MC2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7 7 10 5 12 10 8 8 10 9 10 9

Sulphurets Creek SCT 1 1 1 1 1 1 2 4 4 2 3 3 5 3 4 1 6 3
SC0 1 1 1 1 1 1 1 1 1 1 1 1 5 2 5 3 7 7 2 4 6 5 2 2
SC1 1 1 1 1 1 1 1 1 1 1 1 1 1 6 8 11 4 14 13 12 10 13 11 10 12
SC2 1 1 1 1 1 1 1 1 1 1 1 1 1 6 8 12 5 14 15 11 10 15 13 11 11
SC3 1 1 1 1 1 1 1 1 1 1 1 1 1 5 6 9 4 9 9 8 7 10 7 10 9

Unuk River EUR1 1 1
EUR2 1 4 2 3 5 4 1
STC1 1 1 1 1 1 1 1 1 1 1 1 1
CC1 1 1 1 1 2 3 2 2 4 3 2 4 3 2 4 3
UR0 1 1 1

ECM7 1 1 1
ECM8 1 1 3 1 2 2 1 2 2 2
ECM9 1 1 2 1 1 1 1 1 1
UR1A 1 1 1 1 1 1 4 6 8 2 9 8 6 7 9 6 10 7
UR1 1 1 1 1 1 1 5 6 8 2 10 10 7 7 10 6 10 7

UR1B 1 1 2 1 1 1 1 1 1
UR2 1 1 1 1 1 1 3 4 5 2 5 6 5 5 6 2 5 2

SUNR 1 1 1 1 1 1 6 7 9 3 10 6 7 9 6 8 6 3
SUNR1 1 1 2 1 1 1 1 1 1

Sulphurets Lake SUL 2 2 2 2 6 1 2
77 91 124 62 142 160 130 128 161 119 139 108

Watershed Site Name

South Unuk River 
(Reference Stream)

Monthly Totals

(continued)

2017 2018

All Sites - Total



Table 2.5-2.  Baseline Surface Water Quality Sampling Frequency per Month and Year (completed)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Mitchell Creek IC1 3 3 7 18 31
SF1 3 2 6 17 28

MCT1 2 2 3 7
MCT2 2 3 5
MCT 3 3 2 4 4 16

MCTR 13 16 4 4 2 3 4 4 4 4 2 60
GC-1 1 2 4 2 10 8 6 4 4 4 4 2 51

MC1A-US 6 8 6 9 20 12 12 7 7 87
MC1A 4 4

MC1 2 11 9 7 8 6 12 21 12 12 7 7 114
MC1B 12 12 7 7 38
MC2B 5 20 25
MC2 12 11 8 14 22 12 12 7 7 105

Sulphurets Creek SCT 3 3 4 4 4 4 4 4 4 4 2 40
SC0 2 14 4 7 11 5 7 50
SC1 2 10 7 11 11 10 14 22 12 12 6 7 124
SC2 12 14 12 10 10 14 22 12 12 6 7 131
SC3 2 4 5 12 11 10 10 18 4 4 6 7 93

Unuk River EUR1 2 2
EUR2 9 11 20
STC1 6 6
CC1 3 3 7 6 4 4 3 4 34
UR0 3 3

ECM7 2 1 3
ECM8 3 4 6 4 17
ECM9 6 4 10
UR1A 3 5 12 11 9 10 18 4 4 4 2 82
UR1 8 4 12 12 10 10 18 4 4 4 2 88

UR1B 6 4 10
UR2 3 12 4 3 4 6 4 4 4 4 2 50

SUNR 11 12 12 11 10 6 4 4 4 4 2 80
SUNR1 6 4 10

Sulphurets Lake SUL 1 2 6 6 2 17
9 104 121 117 123 119 190 266 115 118 83 76 1,441

Watershed Site Name

Annual Totals

All Sites - Total

South Unuk River 
(Reference Stream)

Total



METHODS 

KSM MINING ULC 2-63 

Table 2.5-3.  Container, Preservation and Handling Requirements for Water Quality Samples 

Analyte Container Preservative Handling 

Physical/Anions 250 mL HDPE None Ship in cooler with ice packs; store at 4ºC 

Dissolved Metals 60 mL HDPE Nitric acid (field filtered) Ship in cooler with ice packs; store at 4ºC 

Total Metals 60 mL HDPE Nitric acid Ship in cooler with ice packs; store at 4ºC 

Dissolved Mercury 40 mL glass Hydrochloric acid (field 
filtered) 

Ship in cooler with ice packs; store at 4ºC 

Total Mercury 40 mL glass Hydrochloric acid Ship in cooler with ice packs; store at 4ºC 

Ammonia/Nutrients/
Total Organic Carbon 

120 mL amber 
glass 

Sulphuric acid Ship in cooler with ice packs; store at 4ºC 

Total Cyanide 60 mL HDPE Sodium hydroxide  Ship in cooler with ice packs; store at 4ºC 

Table 2.5-4.  Water Quality Parameters and Detection Limits, 2007 to 2018 

Parameter Unit Range of Realized Detection Limits 

Physical Parameters and Dissolved Anions 

Colour CU 0.5 to 5 

Conductivity  µS/cm 2 to 5 

pH pH units 0.01 to 0.1 

Total Suspended Solids mg/L 3 to 23 

Turbidity  NTU 0.1 

Total Dissolved Solids mg/L 10 to 20 

Hardness (as CaCO3) mg/L 0.5 to 2 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 to 2 

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 to 2 

Alkalinity, Hydroxide (as CaCO3) mg/L 1 to 2 

Total Alkalinity (as CaCO3) mg/L 0.05 to 2 

Acidity mg/L 1 

Bromide mg/L 0.05 to 2.5 

Chloride mg/L 0.5 to 25 

Fluoride mg/L 0.02 to 1 

Sulphate  mg/L 0.3 to 25 

Nutrients 
  

Ammonia (as N) mg/L 0.005 to 0.05 

Nitrate (as N) mg/L 0.002 to 0.25 

Nitrite (as N) mg/L 0.001 to 0.05 

Total Kjeldahl Nitrogen mg/L 0.02 to 1 

Total Nitrogen mg/L 0.0025 to 1 

Total Phosphate (as P) mg/L 0.002 to 2 

Ortho Phosphate (as P) mg/L 0.001 to 0.1 

(continued) 
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Table 2.5-4.  Water Quality Parameters and Detection Limits, 2007 to 2018 (continued) 

Parameter Unit Range of Realized Detection Limits 

Cyanides 
  

Total Cyanide mg/L 0.001 to 0.005 

Cyanide, Weak Acid Dissociable (WAD) mg/L 0.001 to 0.002 

Thiocyanate (SCN) mg/L 0.5 

Organic Carbon   

Total Organic Carbon mg/L 0.2 to 2.5 

Dissolved Organic Carbon mg/L 0.5 

Total and Dissolved Metals   

Aluminum mg/L 0.0002 to 0.027 

Antimony mg/L 0.00002 to 0.0005 

Arsenic mg/L 0.00002 to 0.0005 

Barium mg/L 0.00002 to 0.00025 

Beryllium mg/L 0.00001 to 0.0025 

Bismuth mg/L 0.000005 to 0.0025 

Boron mg/L 0.005 to 0.05 

Cadmium mg/L 0.000005 to 0.000085 

Calcium mg/L 0.02 to 0.1 

Chromium mg/L 0.0001 to 0.004 

Cobalt mg/L 0.000005 to 0.0005 

Copper mg/L 0.00005 to 0.003 

Iron mg/L 0.001 to 0.03 

Lead mg/L 0.000005 to 0.0005 

Lithium mg/L 0.0005 to 0.025 

Magnesium mg/L 0.005 to 0.5 

Manganese mg/L 0.00005 to 0.00025 

Mercury mg/L 0.00001 to 0.0001 

Molybdenum mg/L 0.00005 to 0.00025 

Nickel mg/L 0.00002 to 0.005 

Phosphorus mg/L 0.002 to 0.3 

Potassium mg/L 0.00005 to 2 

Selenium mg/L 0.00004 to 0.001 

Silicon mg/L 0.05 to 0.1 

Silver mg/L 0.00001 to 0.005 

Sodium mg/L 0.01 to 2 

Strontium mg/L 0.00005 to 0.001 

Thallium mg/L 0.00001 to 0.002 

Tin mg/L 0.00001 to 0.0005 

(continued) 



METHODS 

KSM MINING ULC 2-65 

Table 2.5-4.  Water Quality Parameters and Detection Limits, 2007 to 2018 (completed) 

Parameter Unit Range of Realized Detection Limits 

Total and Dissolved Metals (cont’d)   

Titanium mg/L 0.0005 to 0.01 

Uranium mg/L 0.00001 to 0.00005 

Vanadium mg/L 0.0005 to 0.005 

Zinc mg/L 0.001 to 0.015 

Notes: 

CU = colour unit 

NTU = nephelometric turbidity unit 

Long-term average (“chronic”) guidelines were used for comparisons. Where long-term average 

guidelines did not exist, short-term maximum (“acute”) guidelines were used. Data interpretation and 

presentation were focussed on parameters with concentrations that approach or were higher than 

applicable guidelines.  

The BC provincial and federal water quality guidelines presented in this report represent environmental 

benchmarks that provide protection for freshwater aquatic life. These guidelines were developed using 

the precautionary principle and include conservative safety factors. Comparisons to guidelines were 

used to assess the baseline water quality data from watercourses in the Project area and to identify when 

natural background concentrations were higher than guideline values. This assessment is needed to 

establish realistic targets for water management; however, it should be noted that the guidelines in BC 

do not have any legal standing (BC MOE 2018). 

In addition to BC provincial and federal guidelines, Alaska state water quality criteria established for 

aquatic life for fresh water are provided in Appendix G-1 (Alaska DEC 2008). Alaska state guidelines 

are relevant to the Unuk River Watershed as the Unuk River crosses the BC/Alaska border 

downstream of the Project. Table 2.5-5 provides a comparison of Alaska freshwater aquatic life 

guidelines to both BC provincial and federal guidelines for the same water use, for a subset of metals 

with applicable Alaska guidelines. For comparison purposes, the lowest available guideline (typically 

the long-term or chronic guideline) was used. As most metal guidelines are variable, median values 

of pH (7.92) and hardness (67.7 mg/L as CaCO3) at site UR2 on Unuk River, the closest site to the 

international border, were used for guideline calculations. For parameters compared in Table 2.5-5, 

BC and CCME guidelines are equivalent or more stringent (often by an order of magnitude or greater) 

than the Alaska state water quality criteria. 

Water quality samples collected were compared to the applicable guideline on a sample-by-sample 

basis. Field duplicates and weekly samples were treated as one sample represented by the average 

concentration of the replicate samples. For pH, hardness, and chloride-dependent guidelines, the 

sample-specific hardness, pH, or chloride value was used to set the guideline limit.  
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Table 2.5-5.  Comparison of BC Provincial, CCME Federal, and Alaska State Water Quality 

Guidelines for the Protection of Freshwater Aquatic Life 

Parameter 
BC Water Quality 

Guidelines a 

CCME Guideline for the 
Protection of Freshwater 

Aquatic Life b 
Alaska Water Quality Criteria: 
Aquatic Life for Fresh Water c 

Aluminum (Al) 0.05 d 0.1 0.087 

Arsenic (As) 0.005 0.005 0.15 

Cadmium (Cd) 0.000159 d 0.000115 0.00143 

Chromium (Cr) 0.001 e 0.001 e 0.011 e,d 

Copper (Cu) 0.0027 0.002 0.00969 

Iron (Fe) 1 0.3 1 

Lead (Pb) 0.0052 0.0019 0.04969 

Mercury (Hg) 0.00002 0.000026 0.00077 d 

Nickel (Ni) 0.071 0.071 0.3373 

Selenium (Se) 0.002 0.001 0.005 

Silver (Ag) 0.00005 0.00025 0.00207 

Zinc (Zn) 0.0075 0.03 0.08609 

Notes: 

All units are in mg/L unless otherwise noted. Guidelines are for total metals unless otherwise noted. 
a British Columbia Guidelines for the Protection of Freshwater Aquatic Life, approved (BC MOE 2018) or working (BC MOE 2017). 
b Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic life, Canadian Council of Ministers of the 

Environment (CCME 2014). 
c Alaska Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances (Alaska DEC 2008). 
d Guideline is for dissolved metal. 
e Guideline is for hexavalent chromium (Cr[VI]).  

Parameters greater than guidelines were summarized as a frequency, represented by the percentage 

of total samples collected within one watershed with concentrations greater than the applicable water 

quality guideline. Mean factors by which parameters were naturally greater than the guideline were 

also calculated for each watershed to represent the magnitude of exceedance. Factor calculations were 

performed on the subset of values with concentrations greater than guidelines, and represent the 

average parameter concentration divided by the guideline. For the purposes of establishing 

frequencies of guideline exceedances, samples with detection limits greater than the applicable water 

quality guideline were excluded from consideration. Further details are provided in Section 3.4. 

2.5.4 Quality Assurance/Quality Control 

The water quality QA/QC program included Chain of Custody (COC) forms, which were used when 

shipping samples. 

Travel and field blanks and sample replication were used to detect potential sample contamination 

and natural heterogeneity. The travel blank bottles were filled with distilled deionized water in the 

laboratory and remained closed throughout the field trip. This protocol allowed assessment of 

contamination associated with the laboratory procedures or during shipping. The field blank bottles 

were filled with distilled deionized water by the laboratory, and were opened in the field and 

preserved as required for their specific analyses. This protocol allowed assessment of potential 
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contamination associated with field sampling (airborne contamination, contamination of the 

lid/bottle, etc.), preservation procedures, and shipping. Detected concentrations of water quality 

parameters (concentrations above the method detection limit [MDL]) were noted for both travel and 

field blanks and indicated possible contamination. 

For QA/QC purposes, approximately 10% of the water samples were randomly collected as 

duplicates to assess the magnitude and potential causes of variability between samples. These 

duplicate samples were submitted blind (i.e., no sample location identifier) to the analytical 

laboratory. For each pair of QA/QC field duplicate water samples, the RPD were calculated as: 

RPD = 100 |rep1 – rep2| / [(rep1 + rep2)/2] 

The RPD between the duplicates is a measure of the variability inherent in field sampling 

(environmental heterogeneity, sampler handling leading to contamination, potential laboratory 

errors). Water quality variables where one or both values were less than five times the MDL were not 

included in the RPD calculations because variability near the MDL is too high according to the BC 

Field Sampling Manual (BC MOE 2013). BC MOE recommends that any field duplicates with RPD 

values exceeding 20% should be noted and data should be interpreted accordingly. The results of RPD 

calculations were examined to detect patterns of high variation for multiple variables within sample 

pairs, indicating possible contamination during field sampling. 

2.6 AQUATIC RESOURCES 

Baseline data for aquatic resources were collected from 21 streams and Sulphurets Lake in the Unuk 

River Watershed from 2008 to 2017 (Figure 2.6-1; Table 2.6-1). Aquatic resources include sediment 

quality, primary producers (organisms that photosynthesize), and secondary producers (organisms 

that feed on primary producers/organic matter/other organisms). Primary production in streams is 

expected to be primarily from algae attached to a submerged surface (periphyton), and from algae 

suspended in the water column (phytoplankton) in lakes. Secondary producers include benthic 

invertebrates in both stream and lake environments, and zooplankton from lake environments. 

Benthic invertebrates and zooplankton are a critical link between primary producers and higher 

trophic levels that prey upon them (i.e., fish and birds). The main objective of the baseline aquatic 

resources program was to characterize the spatial and temporal baseline conditions of sediment 

quality, primary producers, and secondary producers. Aquatic resources sampling sites were 

generally the same as surface water quality sites (Table 2.5-1), except ECM10 and UR2A, which were 

sampled for aquatic resources only. Both sites are on the Unuk River, with ECM10 upstream of the 

Sulphurets Creek confluence acting as a reference site for the Mine Site WTP discharge, and UR2A 

downstream of the South Unuk River confluence acting as a far-field monitoring site. Sampling 

included Sulphurets Lake, where distinct depth zones were sampled including shallow (0 to 3 m), mid 

(~half the total depth), and deep (maximum depth).  

  



  Table 2.6-1.  Unuk Watershed Aquatic Resources Sampling, 2008 to 2017

Site 20
08

20
09

20
10

20
12

20
13

20
14

20
16

20
08

20
09

20
10

20
13

20
14

20
16

20
17

20
08

20
09

20
10

20
13

20
14

20
16

20
08

20
09

20
10

20
08

20
09

20
13

20
14

20
16

20
17

20
08

20
09

20
08

20
09

McTagg, Gingras, and Mitchell Creeks
MCTR 3 3 - - - - - 3 3 - - - - - 3 3 - - - - 5 5 - - - - - - - - - - -
GC-1 - - 3 3 - - - - - 5 - - - - - - 5 - - - - - 5 - - - - - - - - - -
MC1 3 3 - - - - - 3 3 - - - - - 3 3 - - - - 5 5 - 1 - - - - - - - - -
MC2 - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ted Morris and Sulphurets Creeks
SCT 3 3 - 5 - - - 3 3 - - - - - 3 3 - - - - 3 3 - - - - - - - - - - -
SUL 3 3 - - - - - 3 6 - - - - - 3 6 - - - - - - - - - - - - - 2 6 3 6
SC1 3 3 - 5 - - - 3 3 - - - - - 3 3 - - - - 5 5 - - - - - - - - - - -
SC2 3 3 - 3 3 5 - 3 3 - 3 3 3 - 3 3 - 3 - - 5 5 - - - 1 1 1 - - - - -
SC3 3 3 - 5 3 5 - 3 3 - 3 3 3 - 3 3 - 3 - - 5 5 - - - 1 1 1 - - - - -
Coulter Creek, Unuk River, and South Unuk River
EUR2 3 3 - - - - - 3 3 - - - - - 3 3 - - - - 3 3 - 1 - - - - - - - - -
CC1 3 3 - 3 - - - 3 3 - - - - - 3 3 - - - - 3 3 - - 1 - - - - - - - -
UR0 3 - - - - - - 3 - - - - - - 3 - - - - - 3 - - - - - - - - - - - -
ECM8 3 3 - 5 - - - 3 3 - - - - - 3 3 - - - - 3 3 - - - - - - - - - - -
ECM9 - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ECM10 - - - - 3 5 5 - - - 3 3 3 - - - - 3 3 3 - - - - - 1 1 1 - - - - -
UR1A 3 3 - 3 - - - 3 3 - - - - - 3 3 - - - - 5 5 - - - - - - - - - - -
UR1 3 3 - 3 3 5 - 3 3 - 3 3 3 - 3 3 - 3 - - 5 5 - - - 1 1 1 - - - - -
UR1B - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
UR2A - - - - 3 5 5 - - - 3 3 3 - - - - 3 3 3 - - - - - 1 1 1 - - - - -
UR2 - 3 - 5 3 5 - - 3 - 3 3 - 3 - 3 - 3 - - - 3 - - - 1 1 - 1 - - - -
SUNR 3 3 - - - - - 3 3 - - - - - 3 3 - - - - 5 5 - 1 1 - - - - - - - -
SUNR1 - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Sediment hydrocarbons were sampled in 2008 at SC2 (1 replicate) and in 2013 at SC2, SC3, ECM10, UR1, UR2A, and UR2 (3 replicates)
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Sampling was performed in accordance with the following BC provincial and federal guidance 

documents: 

 British Columbia Field Sampling Manual (BC MOE 2013); 

 Water and Air Baseline Monitoring Guidance Document for Mine Proponents and Operators 

(BC MOE 2016b);  

 Companion Document to: Ambient Water Quality Guidelines for Selenium Update (BC MOE 

2014); and  

 Canadian Aquatic Biomonitoring Network Field Manual for Wadeable Streams (Environment 

Canada 2012b).  

2.6.1 Sediment Quality 

2.6.1.1 Sampling 

Multiple sediment replicate samples were collected at each site and were analyzed separately to 

characterize the environmental variability of the sediment chemistry. Each replicate sample was 

collected from a different area within the site (i.e., different stream braid) or from a separate grab 

sample within the same area (if no separate braids). Three sediment replicate samples were collected 

in 2008, 2009, 2010, 2012, and 2013, and five replicate samples were collected in 2014 and 2016. 

Sampling effort (replicate samples) increased in 2014 due to updated provincial guidance (e.g., BC 

MOE 2014) and to improve statistical power.  

Streams 

Each replicate sample was collected from a depositional zone in a distinct area of each stream 

(e.g., different braid or different stretch of the main channel). Sediment for each replicate sample was 

spooned from the upper 3 to 5 cm of the stream bed. Each replicate sample was composed of pooled 

subsamples to achieve the necessary quantity for analysis. Plastic tools (spoons and bowls) were used 

to collect sediments, and additionally, metal tools were used for hydrocarbon analysis in 2013. After 

collection, excess water was drained from the sample and it was manually homogenized (Plate 2.6-1). 

The sample was then transferred to pre-labelled plastic Whirl-Pak bag, sealed (no air bubbles), and 

kept cool in the dark until analysis by ALS. 

Sulphurets Lake 

Sediment samples were collected from Sulphurets Lake in 2008 and 2009 using an Ekman grab 

sampler (surface area = 0.023 m2). The top 2 to 3 cm of each grab were spooned from the surface of the 

sample into a clean bowl, homogenized, and placed into a pre-labelled Whirl-Pak bag as described 

above for shipment to ALS. 

2.6.1.2 Analysis 

Whole sediment samples were analyzed for particle size, total organic carbon (TOC), and 

hydrocarbons (2008 and 2013 only) using the detection limits in Table 2.6-2. In 2008, the metal analyses 

were done on the whole sediment sample, and from 2009 onwards, were conducted on the <63 µm 

size fraction as per BC MOE guidance (BC MOE 2015b). This size fraction tends to be more bioavailable 

to benthic organisms and fine-grained sediments tend to contain greater concentrations of metals and 

other compounds than the coarse sediment fraction (BC MOE 2015b).  
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Plate 2.6-1.  Sediment sample collected from UR2A, 2016. 

Table 2.6-2.  Sediment Quality Parameters and Realized Detection Limits, 2008 to 2016 

Parameter Detection Limit Parameter Detection Limit 

Physical  Metals  

Moisture (%) 0.1 - 0.25 Aluminum 50 

pH (1:2 soil:water) 0.01 - 0.1 Antimony 0.1 - 10 

Particle Size   Arsenic 0.05 - 5 

Gravel (>2 mm; %) 0.1 - 1 Barium 0.5 - 1 

Sand (2.0 - 0.063 mm; %) 0.1 - 1 Beryllium 0.1 - 0.5 

Silt (0.063 mm - 4 µm; %) 0.1 - 1 Bismuth 0.1 - 20 

Clay (<4 µm; %) 0.1 - 1 Boron 5 - 10 

Nutrients   Cadmium 0.05 - 0.5 

Total Nitrogen (%) 0.02 Calcium 50 

Plant Available Phosphate 1 - 2 Chromium 0.5 - 2 

Cyanide  
Cobalt 0.1 - 2 

Cyanide, Total 0.05 - 3 Copper 0.5 - 1 

Organic/Inorganic Carbon   Iron 50 

Total Inorganic Carbon (%) 0.09 - 0.1 Lead 0.1 - 30 

Total Carbon by Combustion (%) 0.1 Lithium 2 - 5 

Total Organic Carbon (%) 0.05 - 0.23 Magnesium 10 - 50 

CaCO3 Equivalent (%) 0.7 - 0.8 Manganese 0.2 - 1 

(continued) 
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Table 2.6-2.  Sediment Quality Parameters and Realized Detection Limits, 2008 to 2016 (completed) 

Parameter Detection Limit Parameter Detection Limit 

Metals (cont’d)   Polycyclic Aromatic Hydrocarbons 

Mercury 0.005 - 0.075 Acenaphthene 0.005 - 0.04 

Molybdenum 0.1 - 4 Acenaphthylene 0.005 - 0.05 

Nickel 0.5 - 5 Anthracene 0.004 - 0.05 

Phosphorus 20 - 50 Benz[a]anthracene 0.01 - 0.05 

Phosphorus, Total 90 Benzo[a]pyrene 0.01 - 0.05 

Potassium 100 - 200 Benzo[b]fluoranthene 0.01 - 0.05 

Selenium 0.1 - 8 Benzo[b,j,k]fluoranthene 0.015 

Silver 0.05 - 2 Benzo[g,h,i]perylene 0.01 - 0.05 

Sodium 100 - 200 Benzo[k]fluoranthene 0.01 - 0.05 

Strontium 0.1 - 0.5 Chrysene 0.01 - 0.05 

Sulphur 100 Dibenz.ah.anthracene 0.005 - 0.05 

Total Sulphur (%) 0.1 Fluoranthene 0.01 - 0.05 

Thallium 0.05 – 1 Fluorene 0.01 - 0.05 

Tin 0.2 - 5 Indeno[1,2,3-c,d]pyrene 0.01 - 0.05 

Titanium 1 2-Methylnaphthalene 0.01 - 0.05 

Uranium 0.05 Naphthalene 0.01 - 0.05 

Vanadium 0.2 - 2 Phenanthrene 0.01 - 0.05 

Zinc 1 Pyrene 0.01 - 0.05 

Hydrocarbons   B[a]P Total Potency Equivalent 0.02 

EPH10-19 200 IACR (CCME) 0.15 

EPH19-32 200   

LEPH 200   

HEPH 200   

Note: All units in mg/kg unless otherwise noted. 

Results from the sediment quality analyses were compared to current BC MOE working sediment 

quality criteria (BC MOE 2017) and CCME Sediment Quality Guidelines (CCME 2018) presented in 

Appendix H-1. 

The BC sediment quality criteria include a lower guideline and an upper guideline that provide a 

flexible interpretive tool for evaluating the toxicological significance of the sediment chemistry data. 

Similarly, the CCME guidelines include the Interim Sediment Quality Guidelines (ISQG) and the 

Probable Effect Levels (PEL) that are analogous to the BC lower and upper guidelines. 

2.6.1.3 Quality Assurance/Quality Control 

The sediment quality QA/QC program included COC forms, which were used when shipping 

samples. To determine the effectiveness of sample homogenization, several replicate samples were 

split in the field and submitted to the ALS to be analyzed separately. The RPD between sediment splits 

were calculated as below for every result greater than five times the analytical detection limits, where 

A and B represent the concentration of the result in each split sample (BC MOE 2013). The RPD among 
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split samples was reviewed against the data quality objective of <20%. RPD values above 20% could 

indicate insufficient sample homogenization.  

RPD = 100 × |splitA — splitB| / [(splitA + splitB) / 2] 

where:  

RPD = relative percent difference 

Split A = concentration of the parameter in split sample A 

Split B = concentration of the parameter is split sample B 

2.6.2 Primary Producers 

2.6.2.1 Sampling 

Streams 

Three replicate samples were collected for periphyton biomass (as chlorophyll a) and taxonomy per 

site, with each replicate sample being randomly selected within a stream site. In 2008 to 2010, 

periphyton was removed by scraping with a razor from rocks, and the area scraped recorded. From 

2013 onward, three areas were scrubbed clean on each replicate sample rock using a template (area of 

19.6 cm2) and plastic brush (Plate 2.6-2). Biomass samples were filtered onto 0.45 μm filters on the 

same day as collection. Each filter was then placed into an opaque container, frozen, and kept dark 

until analysis by ALS. Taxonomy samples were placed in plastic jars and preserved with Lugol’s 

iodine solution before being shipped to G3 Consulting Ltd. (2008 and 2009; Surrey, BC), Fraser 

Environmental Services (2010; Surrey, BC), or EcoAnalysts Inc. (2013 to present; Moscow, Idaho) for 

identification and enumeration to the lowest possible taxonomic level. 

 

Plate 2.6-2.  Periphyton sampling at UR2, 2017. 



METHODS 

KSM MINING ULC 2-75 

Sulphurets Lake 

Three water replicate samples were collected for phytoplankton biomass (as chlorophyll a) and 

taxonomy at Sulphurets Lake. Samples were collected at 1 m depth as a grab sample, and processed 

identically to periphyton samples.  

2.6.2.2 Analysis 

Biomass for each replicate sample was estimated from the chlorophyll a content (µg chl a) normalized 

to the area scraped/scrubbed for periphyton (cm2) or the volume filtered for phytoplankton (L). 

Density was also estimated by normalizing taxonomic counts to the area scraped/volume filtered. 

Taxa not identified to family were included in density estimates, but removed from community 

composition, richness, and Simpson’s diversity calculations. Richness and Simpson’s diversity (D) 

indices were calculated for each replicate sample at the genus level. Simpson’s diversity was 

calculated according to the Metal Mining Technical Guidance for Environmental Effects Monitoring 

(Environment Canada 2012d): 

D = 1-


S

i 1

(pi)2 

where S was the number of taxa in the replicate sample and pi was the proportion of the ith taxon in 

the replicate sample. Simpson’s diversity can range from 0 (lowest diversity) to 1 (maximum 

diversity). The use of Simpson’s diversity index accounts for both the number of taxa present and the 

relative abundance of organisms from each taxa (evenness). 

2.6.2.3 Quality Assurance/Quality Control 

The primary producers QA/QC program included COC forms, which were used when shipping 

samples. Replicate samples were collected from each site to characterize within-site spatial variability. 

For the taxonomic samples, internal laboratory QA/QC procedures included a reference collection, 

and determining the percent similarity of samples sub-sampled by two separate taxonomists for 10% 

of samples. Any discrepancies between taxonomists are discussed and reviewed, with the final data 

adjusted according to the recommendations of both taxonomists. 

2.6.3 Benthic Invertebrates 

2.6.3.1 Sampling 

Streams 

Stream benthic invertebrates were sampled using a Hess sampler and a kick net. A 250 µm Hess 

sampler was used to sample benthic invertebrates between 2008 and 2010, with three to five replicate 

samples collected per site, each comprised of three pooled subsamples. The contents of the cod-end 

from each sub-sample were combined and carefully transferred into a clean, pre-labelled plastic jar 

and preserved to a final concentration of 10% buffered formalin. 
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Benthic invertebrate sampling was also conducted according to the Canadian Aquatic Biomonitoring 

Network (CABIN) protocols (Environment Canada 2012b) between 2008 and 2017. Benthic invertebrates 

were collected by a CABIN-certified personnel using a 400 μm CABIN kick net. The sampling was 

performed by traversing upstream in a zig-zag pattern for a total of three minutes (Plate 2.6-3). Samples 

were preserved in the field to a final concentration of 10% buffered formalin. A habitat characterization 

was also performed at each site following CABIN protocols (Environment Canada 2012b).  

 

Plate 2.6-3.  Benthic invertebrate sampling using a CABIN 

kick net at UR2, 2017. 

Benthic invertebrate samples were sent to Jack Zloty Environmental Research and Consulting (2008 

Hess and 2009; Summerland, BC), Fraser Environmental (2008 CABIN), or EcoAnalysts (2013 onward) 

for sorting, enumeration, and identification. 

Sulphurets Lake 

Benthic invertebrates were collected from Sulphurets Lake in 2008 and 2009. Each replicate sample 

consisted of three Ekman grabs pooled together to form a composite sample. At the surface, the 

contents of the grab samples were released into a 250 µm mesh sieve bucket that was gently sieved 

and then rinsed into a clean, pre-labelled jar. Procedures for sample handling, preservation, transport, 

and analysis were identical to those described for the stream benthos samples. 
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2.6.3.2 Analysis 

Invertebrates were sorted and identified to the lowest possible taxonomic level (usually genus). 

Ostracoda, Cladocera, Nematoda, Copepoda, Porifera, Platyhelminthes, and terrestrial organisms were 

excluded from analysis following CABIN protocols (Environment Canada 2012c). Immature, damaged, 

or specimens not identified to the family level were included in abundance estimates, but excluded 

from other analyses. Benthic invertebrate richness and Simpson’s diversity (D) indices were calculated 

for each sample at the family level. Simpson’s diversity was calculated as described in Section 2.6.2. 

2.6.3.3 Quality Assurance/Quality Control 

The benthic invertebrates QA/QC program included COC forms, which were used when shipping 

samples. Benthic invertebrate QA/QC followed CABIN protocols (Environment Canada 2012c), 

which included determining the sorting efficiency of the subsampled benthic invertebrates and the 

percent similarity of samples identified by two separate taxonomists for 10% of samples. 

2.6.4 Zooplankton 

2.6.4.1 Sampling 

Zooplankton were collected from Sulphurets Lake in 2008 and 2009. Zooplankton samples were 

collected by lowering a 0.3 m diameter, 118 µm mesh zooplankton net to a depth of 1 m above the 

sediments and bringing the net to the surface, vertically. The contents of the cod-end were then 

transferred into a pre labelled, clean, plastic jar and preserved to a final concentration of 10% buffered 

formalin. Samples were kept cool and dark and shipped to G3 Consulting Ltd. for analysis. 

2.6.4.2 Analysis 

The number of organisms in each replicate sample was converted to density (organisms/m3) by 

dividing each sample by the volume sampled. Zooplankton nauplii were excluded from analyses 

while copepodites were included in density estimations, but excluded from other analyses. Richness 

and diversity were estimated as described in Section 2.6.2. 

2.6.4.3 Quality Assurance/Quality Control 

The zooplankton QA/QC program included COC forms, which were used when shipping samples. 

Replicate samples were collected from each site. 

2.7 FISHERIES 

Fish community and habitat were studied within the Unuk River Watershed between 2008 and 2010. 

Within the Unuk River Watershed, sub-watershed streams intersecting with, or in proximity to, 

proposed infrastructure were investigated for the type and quality of fish habitat, for fish-bearing 

status, and for fish community (Tables 2.7-1 and 2.7-2; Figure 2.7-1). In general, fish habitat surveys 

were completed throughout the study area at potential road crossings and downstream of proposed 

infrastructure, with further effort to assess fish-bearing status and fish community in selected areas. 

Fish habitat surveys included assessment of potential fish barriers, and if a fish barrier was identified, 

electrofishing was completed to assess the fish-bearing status of upstream reaches. Instream flow 

characterization of Sulphurets Creek and aerial and ground spawning surveys of Sulphurets Creek 

were also completed.  



 

 

Table 2.7-1.  Fish Habitat Sampling Locations within the Unuk River Watershed, 2008 to 2010 

2008 2009 2010 

Sub-Watershed Site ILP Watershed Site ILP Watershed Site ILP 

Coulter Creek CC1 2007 Coulter Creek CC1 6002 Sulphurets Creek NA NA 

Kaypros Creek EUR1 1010 Unnamed 2060, 2061-2079, 2081, 2082, 
3003-3005, 5510-5522, 
5525-5537, 6002, 6003, 

Unuk River /Coulter 
Creek Access Road 

NA 1025, 
5000-5008 Mitchell Creek MC1 1020 

McTagg Creek MCTR 1021 Unuk Lake NA NA 

 MCT1 2017 Mitchell Creek Unnamed 3000, 5538, 5539    

 MCT2 2018 South Unuk River SUNR 3007 
   

South Unuk River SUNR 1022 SC3 4005 
   

Sulphurets Creek SC1 1011 Sulphurets Creek Unnamed 2080, 2083, 3001, 3002, 
5541, 5542 

   

 SC2 3006    

 SC3 1004 Unuk River UR2 6006 
   

 Unnamed 5002 UR3 6007 
   

Ted Morris Creek SCT 3007 UR1 3008 
   

Unuk River EUR2 2015 EUR2 3049 
   

 UROa 3017 ECM8 NA 
   

 UROb 1012 ECM9 6004 
   

 ECM8 2014 Unnamed 2008, 2049, 2052, 2053, 
2056,2062, 2067, 3008-3018, 

3020-3027, 3029-3048, 
3051-3053 

   

 UR1 1008    

 Unnamed 2010-2013, 2057-2063, 
3012-3014, 3016, 3020, 
4039-4045, 4047, 5001 

   

 Unnamed 2080, 2083, 3001, 3002, 5541, 
5542, 

   

Sulphurets Lake SUL NA Sulphurets Lake SUL NA    
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Table 2.7-2.  Fish Data Collection by Waterbody 

Site Fish Habitat Fish Community Instream Flow 

Coulter Creek X X 
 

Kaypros Creek X X 
 

Mitchell Creek X X 
 

McTagg Creek X X 
 

South Unuk River X X 
 

Sulphurets Creek X X X 

Ted Morris Creek X X 
 

Unuk River X X 
 

Sulphurets Lake X X 
 

Unuk Lake 
 

X 
 

2.7.1 Habitat 

2.7.1.1 Assessment 

Potential fish habitat in the Unuk River Watershed was separated into two distinct components, 

streams and lakes. Streams were defined as watercourses that flow seasonally or perennially, possess 

a continuous channel bed that is scoured by water, and which contain observable deposits of mineral 

alluvium (MOF 1998). To distinguish lakes from wetlands, lakes were defined as an open waterbody 

with water depths greater than 2 m and with less than 25% of its surface area covered with wetland 

vegetation (RISC 1999a).  

Streams were further distinguished into two types: proposed access road crossings or non-crossing 

streams (those in the receiving environment). Access roads crossings included streams within the 

Unuk River Watershed crossed by the road alignments proposed between 2008 and 2010, primarily 

the Coulter Creek Access Road and the Sulphurets Valley Access Road. The receiving environment 

was defined as waterbodies within the Unuk River Watershed associated with, or downstream of, the 

proposed Mine Site infrastructure.  

Unuk River Watershed 

Stream assessments (road and receiving environment) were completed August 5 to 19, 2008 and 

September 2 to 16, 2008, from July 6 to 18 and September 8 to 19, 2009, and from August 13 to 

September 13, 2010. The objectives of the stream assessments were to confirm fish presence, describe 

fish habitat, rank fish habitat suitability, and determine “end of fish use” in a standardized approach. 

  



!B(

McTagg RS F
Mitch ell RS F

Treaty OPC

Iron CapUnderground Work s

Mitch ell-TreatyTw inned Tunnels
TreatyS addleRoad

Water S torageFacility

Mitch ell-TreatyS addle Area

Kapryos
Creek

Unuk
Lake

S ulph urets
Lake
Mitch

ellCre
ek

£¤37

Mitch ell Pit

S ulph urets Pit

Kerr Pit

TailingManagementFacilityEsk ay Creek Mine

Treaty CreekAccess Road

Coulter CreekAccess Road

Tem porary Frank Mack ieGlacier Access Road

Esk ayCreek MineRoad

S outh Unuk River

S ulp h uretsCr.

Unu
k Ri
ver

McTaggCreek

CoulterCreek

Unuk R
iver

Bow ser LakeTe
dM
orr
is
Cr.

Alask a, US A
British  Colum bia,

Canada

380000

380000

400000

400000

420000

420000

440000

440000

460000

460000

62
40

00
0

62
40

00
0

62
60

00
0

62
60

00
0

62
80

00
0

62
80

00
0

Date: October 16 2018
Projection: NAD 1983 UTM Zone 9N

Contains inform ation licensed under the
Open Governm ent Licence – British  Colum bia and CanadaS ervice
Layer Credits:  S ource: Esri, DigitalGlobe, GeoEye, Earth star
Geograph ics, CNES /Airbus DS , US DA, US GS , AeroGRID, IGN, and

Unuk River Watershed Assessment Waterbodies
             

Proj # 0444849-0004 | GIS # KSM-06-220SEABRIDGE GOLD

0 5 10

Kilom etres

1:400,000

Unuk River Watersh ed
S tudy Area
Unuk Watersh ed
High w ay
Resource Road
Infrastructure

±

Figure 2.7-1

Note: Fish  and fish  h abitat w as
studied on th e labeled stream s



METHODS 

KSM MINING ULC 2-81 

Road Crossing Streams 

In 2009 and 2010, the location of the proposed access roads crossings was flagged. Field crews ground-

truthed the proposed access road alignments for locations of streams, non classified drainages (NCD), 

and no visible channels (NVC). Stream sites were classified as “true streams” if they met the definition 

of a stream, which has a continuous, defined channel for at least 100 m. Sites with partial or 

discontinuous channelization were categorized as NCDs. Sites where water seeped or flowed overland, 

or where water pooled at a potential road crossing but where no channelization was apparent, were 

classified as NVC. For NCDs and NVCs photos were taken facing upstream and downstream, GPS 

coordinates (+/- 10 m) were obtained and sites were flagged. 

For site classifications (i.e., NVC, NCD or stream), a unique identifying site number, or Interim 

Locational Point (ILP), was assigned. 

At each stream crossing location, streams were assessed using methods based on the Reconnaissance 

1:20,000 Fish and Fish Habitat Inventory: Standards and Procedures (RISC 2001a) and the 

Reconnaissance 1:20,000 Fish and Fish Habitat Inventory: Site Card Field Guide (RISC 1999b). This 

protocol involved characterizing fish habitat over a 100 m section of stream by measuring physical 

attributes (channel width, gradient, temperature and water quality), characterizing cover types and 

substrate (dominant and subdominant cover and substrate type, cover abundance and location), and 

describing stream morphology (Table 2.7-3). Table 2.7-4 presents a complete list of attributes 

measured at each stream crossing. Based on the attributes collected at the stream crossing in the field, 

professional expertise was used to rank habitat suitability for each fish life history stage (i.e., 

spawning, rearing, over-wintering) and overall habitat quality. Table 2.7-5 presents habitat suitability 

and overall habitat quality ranks and their corresponding criteria. 

Table 2.7-3.  Variables Measured during Habitat Assessments at Stream Crossing Sites 

Substrate Physical Measurements Habitat Cover 

• Dominate type 

• Sub-dominant type 

• D (cm) 

• D95 (cm) 

• Bank texture 

• Bankfull width (m) 

• Wetted width (m) 

• Residual pool depth (cm) 

• Bankfull depth (m) 

• Gradient (%) 

• Temperature (ºC) 

• Conductivity (µS/cm) 

• pH (log units) 

• Turbidity 

• Stream morphology 

• Presence of bars 

• Presence of islands 

• Bank shape 

• Stream pattern 

• Confinement 

• Hillslope coupling 

• Spawning, rearing,  
overwintering suitability 

• Overall habitat quality 

• Riparian function 

• Total amount 

• Dominant, sub-dominant  
and trace cover types 

• Cover location 

• Canopy closure (%) 

• Riparian vegetation 

• Riparian vegetation stage 

Notes: 

D = largest stone that will move in a normal flood period (measured along the intermediate axis, in cm; RISC 2001a) 

D95 = stone that is in the top 5th percentile by size (measured along the intermediate axis, in cm; RISC 2001a) 

Turbidity was visually estimated. 

A minimum of two photographs were taken to document each site, one each facing upstream and 

downstream from the crossing. Additional photographs were taken of barriers or features. GPS 

coordinates were obtained and the site was flagged. 



 

 

Table 2.7-4.  Fish Habitat Attributes Assessed and Mapped for Each Stream Segment 

Locational and 
Physical Data 

Channel Characteristics Riparian Habitat Characteristics Habitat Quality Characteristics 

Attribute Descriptors Attribute Descriptors Attribute Descriptors 

• Stream # (ILP) 

• Reach # 

• Segment # 

• Wetted Width (m) 

• Bankfull Width (m) 

• Gradient (%) 

Channel Morphology • Riifle-Pool 

• Cascade-Pool 

• Step-Pool 

• Large Channel 

Bank Stability • Stable - Undercut 

• Stable - No Undercut 

• Aggrading 

• Eroding 

Spawning/Rearing/Over-
Wintering Habitat Quality 

• Good 

• Fair 

• Poor 

• None 

Dominant/
Sub-Dominant Bed 

Substrate 

• Organics 

• Fines 

• Gravel 

• Cobble 

• Boulder 

• Bedrock 

Riparian Type • None 

• Natural Wetland 

• Shrubs 

• Coniferous Forest 

• Deciduous Forest 

• Mixed Forest 

Potential Spawning 
Habitat 

• Abundant 

• Moderate 

• Micropatches 

• None 

Overall Habitat Quality • Critical 

• Important 

• Marginal Dominant Bank 
Substrate 

• Organics 

• Fines 

• Gravel 

• Cobble 

• Boulder 

• Bedrock 

Riparian 
Structural Stage 

• Low Shrub (<2m) 

• Tall Shrub (2-10m) 

• Sapling (>10m) 

• Young Forest 

• Mature Forest 

• Old Growth Forest 

Water Stage • High 

• Moderate 

• Low 

Crown Closure • 0 

• 1-20% 

• 21-40% 

• 41-70% 

• 71-90% 

• >90% 

Water Turbidity • High 

• Moderate 

• Low 

• Clear 
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Table 2.7-5.  Life History Habitat Suitability and Overall Habitat Quality Criteria Assessed at 

Stream Crossing Sites 

Rank Criteria 

Life Stage Suitability 

None No habitat present for any life history stage 

Poor Most of the necessary physical/biological components of the habitat for this life history stage are 
missing or severely deficient 

Fair Some of the necessary physical/biological components of the habitat for this life history stage are 
present, but a key component is missing 

Good All of the necessary physical/biological components of the habitat for this life history stage are present 

Overall Habitat Quality 

None No habitat present at crossing 

Marginal Low productive capacity 

Important Common habitat which supplies needs of fish – typically rearing/over-wintering and some potential 
and commonly observed spawning substrate 

Critical Rare or exceptionally productive or unusual habitat with very high habitat values which are of 
uncommon and/or highly valuable production 

 

A defensible, systematic approach was adopted to classify the fish-bearing status of a stream at a 

potential road crossing. Furthermore, not all potential stream crossings were ground-truthed because 

exact locations of proposed access roads were not identified at the time of the assessment, therefore 

non-assessed crossings are considered fish-bearing until future sampling. 

Streams were classified according to the Forest Practices Code of British Columbia Fish-Stream 

Identification Guidebook (MOF 1998). Under this procedure, streams are classified based on mean 

channel width (m) and fish-bearing status. A summary of stream classes is presented in Table 2.7-6. 

The guidebook provides criteria for classifying streams as either fish-bearing (i.e., Classes S1, S2, S3, 

S4) or non-fish bearing (i.e., S5, S6). The guidebook classifies streams as non-fish-bearing if the average 

gradient is greater than 20%. However, it is recognized that Dolly Varden and Bull Trout have the 

ability to move upstream in channels gradients up to 30% (MOF 1998; McPhail and Lindsey 1970). 

Therefore, stream reaches were “confirmed” as non-fish-bearing using gradient criteria alone if the 

average channel gradient was greater than 30%, channels were not defined, step-pool morphology is 

absent, pools are shallow and void of alluvial deposits (i.e., over-wintering habitat is absent), habitat 

was exceptionally marginal, and no lakes were present in the upstream. 

Table 2.7-6.  Forest Practices Code Stream Classification Width Criteria 

Stream  
Classification 

Mean Channel Width  
(m) Fish Present? 

S1 > 20.0 Y 

S2 5.0 to 20.0 Y 

S3 1.5 to 5.0 Y 

S4 < 1.5 Y 

S5 > 3.0 N 

S6 ≤ 3.0 N 
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Barrier searches and assessments were conducted on streams downstream of the road crossing where 

Terrain Resource Information Management (TRIM) maps demonstrated gradients >30%. The presence 

of falls greater than 2 m high and steep cascades can restrict fish dispersal upstream and may 

“confirm” non-fish-bearing status to the upstream reaches if falls are permanent. However, freshwater 

fish populations isolated to lakes, ponds, and larger rivers upstream of natural barriers are an 

especially important component of biodiversity. Furthermore, assumptions were not made that 

current permanent barriers to fish dispersal were barriers in the past. For instance, historic glacial 

retreat and isostatic rebound enabled freshwater fish to find their current distributions via upstream 

exchange among watersheds and often allowed access upstream of barriers in the past (McPhail and 

Lindsey 1970). Therefore, isolated stream reaches upstream of permanent barriers maybe classified as 

“default” fish-bearing unless adequate sampling effort was conducted and the habitat clearly 

indicates non-fish-bearing status. 

Adequate sampling effort is required to confirm streams as non-fish-bearing due to the ability of some 

species to migrate up steep gradients. A lack of adequate sampling effort can result in certain streams 

being classified as “default” fish-bearing. Further sampling effort may result in the “default” fish-

bearing status of several streams being changed to non-fish-bearing. The rationale for changing stream 

classifications from “default” fish-bearing to “confirmed” fish-bearing included the following criteria: 

 Previous records showed fish present at crossing; 

 Fish were observed or sampled at or upstream of the crossing; 

 Fish were observed or sampled downstream of the crossing and either: 

 TRIM map gradients demonstrated that no part of the drainage downstream of the 

crossing flowed through gradients greater than 30%; or 

 TRIM map evidence demonstrated gradients of more than 30% downstream of crossing, 

but examination in the field located no barriers and good habitat; and 

 Fish were present downstream of a man-made obstruction (e.g., hanging culvert) and there 

was an absence of natural barriers upstream of the obstruction. 

Non-crossing Stream Habitat 

Fish habitat assessments were based on the Reconnaissance (1:20,000) Fish and Fish Habitat Inventory: 

Standards and Procedures (RISC 2001a), Reconnaissance 1:20,000 Fish and Fish Habitat Inventory: Site Card 

Field Guide (RISC 1999b) and the detailed Fish Habitat Assessment Protocol (Johnston and Slaney 1996). 

Reconnaissance fish habitat assessments were conducted in accordance to the methods described in 

the Road Crossing Stream section above. Detailed fish habitat assessment procedures (FHAP) were 

conducted within study area watersheds and sites were 200 m in length. At each site, UTM coordinates 

were recorded at the beginning and end of each site with a hand-held GPS receiver. 

Instream Flow 

The British Columbia Instream Flow Methodology (BCIFM) was conducted in Sulphurets Creek 

downstream of the proposed Sulphurets Creek Hydro Plant (SCHP; Lewis et al. 2004). Three Instream 

Flow (ISF) sampling events were conducted between September 2009 and September 2010. 
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One transect was established downstream of the proposed SCHP because of the short reach length 

(500 m), presence of one cascade habitat type, and similar habitat conditions within the reach. Depth 

(cm) and velocity (cm/s) data at transect verticals was collected with a Swoffer 2100 (2” propeller) 

velocity meter according to the BCIFM methods. 

The purpose of the BCIFM is to provide a standardized approach to the collection of instream flow 

information in relation to fish and fish habitat. The BCIFM is complementary to other existing 

provincial methods and relies in part on data collection standards outlined in RISC (2001a) and 

BC Watershed Restoration Protocol (Johnston and Slaney 1996). In 2009, stratified-random transects were 

established based upon hydraulic habitat type (i.e., pool, riffle, glide or cascade) for fish habitat 

measurements with the objective of describing and quantifying habitat. 

Lakes 

Lake habitat was assessed at Sulphurets Lake. Shoreline and littoral zone substrates were mapped and 

categorized with a GPS and an inflatable boat. Shoreline and littoral zone substrate segments were 

categorized by dominant and subdominant substrates present. Shoreline type was described and 

categorized by one of the following types: beach, low-rocky, cliff/bluff, wetland and vegetated (mixed, 

shrub, coniferous, deciduous). Extensive submergent and emergent vegetation beds were described 

and mapped with a GPS. Cover and fish habitat was described for the lake. Inlets and outlets were 

located with a GPS, photographed and described. Surface water temperature, pH, and conductivity 

were measured.  

2.7.1.2 Analysis 

Fish habitat assessment associated with stream habitats were entered into Field Data Inventory 

System (FDIS) for data storage and interpretation. Summary statistics (samples size, mean, standard 

error) on stream parameters were tabulated and presented graphically along with the fisheries 

ranking for specific life history stages. Raw data and site cards can be found in Appendices I-1, I-2, 

and I-3. Fish habitat was characterized using mean lengths, widths and depths of the attributes 

collected in the field. 

2.7.2 Community 

2.7.2.1 Sampling 

Streams 

Fish sampling was completed at potential stream crossings and non-crossing receiving environments 

within the Unuk River Watershed. Streams were sampled using backpack electrofishers following 

RISC Fish Collection Methods and Standards (RISC 1997), Reconnaissance (1:20,000) Fish and Fish Habitat 

Inventory: Standards and Procedures (RISC 2001a) and the Reconnaissance (1:20,000) Fish and Fish Habitat 

Inventory: Fish Collection Field Guide (RISC 1999c). The primary objective of fish sampling was to 

confirm fish presence, and the secondary objective was to determine the fish community composition 

(MOF 1998). Fish sampling occurred in the same locations where the habitat assessments occurred. 
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At road crossing sites, electrofishing was conducted over a minimum 100 m-long stream section (50 m 

both upstream and downstream of each crossing site); and for a minimum of approximately 

500 electrofishing seconds at each site. At non-crossing sites, electrofishing was conducted over a 

minimum 200 m-long stream section and for a total of approximately 1000 electrofishing seconds. In 2010, 

electrofishing was completed for approximately 500 seconds at each site. Only one electrofishing pass was 

made, and no stop nets were used to prevent fish movement. Electrofishing in spawning areas during fish 

spawning activity was avoided to reduce the chance of harming fish and impacting spawning activities. 

Lakes 

Sulphurets and Unuk lakes were assessed using methodology based on the Reconnaissance 1:20,000 Fish 

and Fish Habitat Inventory: Standards and Procedures (RISC 2001a). Both lakes were sampled with RISC 

standard sinking gillnets and Sulphurets Lake was also sampled with baited minnow traps. A sinking 

gillnet net consisted of six panels, 15.2 m long and of different mesh sizes (25, 76, 51, 89, 38, 64 mm), that 

were strung together in a “gang” to form a net 91.2 m long and 2.4 m deep. Gillnets were set randomly 

throughout the lake for a period of one hour to minimize fish mortality. If an unacceptable level of fish 

mortality was achieved, then the duration of net sets were shortened. If no fish are caught with one hour 

net sets, then the duration of the net sets were lengthened. Overnight gillnet sets were set in lakes where 

previous netting efforts resulted in no fish caught, or evidence suggested that no fish are present in the 

lake. Minnow traps were randomly set in the littoral zone (< 2 m) along the lake shoreline overnight. 

Biological sampling was conducted with the same methods summarized for streams. 

Aerial Spawning Survey 

The primary objective of the aerial spawning survey was to identify any Chinook (Oncorhynchus 

tshawytscha), or Coho (O. kisutch) salmon spawning habitat in Sulphurets Creek. Aerial chinook 

spawning surveys were conducted between August 3 and 16, 2010. Aerial Coho spawning surveys 

were conducted between October 13 and 20, 2010. Other species, such as Sockeye (O. nerka), were 

recorded incidentally if present. 

Aerial spawning survey methods followed those detailed in Johnston et al. (2007). A helicopter 

(Eurocopter A-Star) was used for aerial surveys because these aircraft provide slower, more manoeuvrable 

counting platforms that can increase counting accuracy and precision. During aerial surveys, pilots were 

directed to fly the helicopter 15 to 70 m above the creek at speeds of 6 to 16 km/h. The helicopter door on 

the side of the observer was removed, and the helicopter was flown sideways to allow for observations of 

spawning salmon, if any, from the open space. If observed, salmon were counted by two observers and 

the results of the survey were compared between observers after the flight. Survey flights were repeated 

approximately 5 to 7 days apart, depending upon creek and weather conditions. The following data were 

collected for each aerial spawning survey: survey date, start and end Universal Transverse Mercator 

(UTM) coordinates, start and end time, water clarity (clear, lightly turbid, moderately turbid, turbid), 

weather (cloudy, partly cloudy, sunny), and precipitation (heavy rain, light rain, no rain). 

Ground Redd Survey 

The objective of the ground redd survey was to identify any chinook, sockeye, and coho salmon 

spawning presence and habitat distribution in Sulphurets Creek. Ground redd survey methods 

followed those detailed in Johnson et al. (2007). Streams were ground-truthed with surveys conducted 
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5 to 7 days apart, depending upon creek and weather conditions. The following data was collected for 

each ground redd survey: survey date, start and end UTM, start and end time, water clarity (turbid, 

lightly turbid, moderately turbid, clear), weather (cloudy, partly cloudy, sunny), water and air 

temperature (°C), and precipitation (heavy rain, light rain, no rain). If spawning fish were observed 

they were counted and identified to species during the survey. 

Biology 

Biological information was collected on captured fish including species, length, wet weight and age (scale, 

pelvic fin ray and otolith samples). Fish were weighed using an Ohaus 200 g scale, with weights reported 

with two decimal points. If necessary, fish species were identified based upon physical characteristics 

(e.g., branchiostegal rays) and habitat preferences. Fish were then returned live to the stream. 

Age analyses were conducted by North/South Consultants (Winnipeg, MB). Fish age was assessed 

primarily through the use of the first two to three leading fin rays, with scales used as a secondary 

measurement whenever possible. This introduced a measure of inaccuracy into the results, because 

collecting scales from immature fish of certain species with small scales (e.g., Dolly Varden) was 

difficult and scales were not always obtained, while taking otoliths for aging requires sacrificing the 

fish. Fish age was assessed with otoliths for lethally sampled individuals. 

Age of individual fish was estimated from fin ray, scale, or otolith (lethally sampled individuals) samples 

by counting the number of annuli (or yearly rings). In the laboratory, fin rays were cross-sectioned, each 

section was attached to a glass slide, and annuli were counted using a compound microscope. Scales were 

attached directly to plastic fiches and scale annuli were counted using a microfiche reader. Otoliths were 

placed in a shallow dish filled with a clearing medium such as oil of wintergreen and the annuli were 

counted using a dissecting microscope and reflected light. A small number of structures were aged as 

replicate samples, using different structures (e.g., fin ray, scale, otolith) where possible, and the estimate 

with the highest confidence was assigned to the sample. 

Diet analyses were conducted from Dolly Varden collected for whole-body metals analysis (see 

Section 2.8). The stomach samples were sent to Applied Technical Services (Victoria, BC) for 

enumeration and identification. Each stomach was rinsed with water to remove the preservative. The 

stomach was carefully slit open and the contents removed, blotted on filter paper to remove excess 

moisture and weighed to the nearest milligram on a Denver TL-603D electronic balance. Prey items 

in the diet were identified to the lowest possible taxonomic level and weighed. Where there were large 

numbers, a known number of each species was weighed; and the total number and weights were then 

extrapolated from those weights. Percent fullness (a measure of how full the stomach was) and percent 

digestion (the percentage of food, by weight, already digested and hence, unidentifiable) of the 

stomach contents were estimated. 

Stomach contents were grouped by order and major life-history groups. This method was used because 

many taxonomic groups had so few representatives in the diet that obtaining the weight of the group 

was not possible. Therefore, stomach contents were organized by a few large taxonomic groups, 

(i.e., Diptera (minus Chironomidae), Chironomidae, Arachnida, and Oligochaeta). The remaining 

individuals in the diet were organized into two major life history groups: the Hemimetabola (those 

insects with three life stages), and the Holometabola (those insects with four life stages). Data were 

presented by proportional number and weight of each taxonomic group. 
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2.7.2.2 Analysis 

Fish communities were characterized using mean fork length (mm), mean weight (g), mean age, and 

catch per unit effort (CPUE). CPUE is an index of relative abundance that can be used to compare fish 

populations among different areas. This characterization was based on the assumption that 

electrofishing catch is proportional to the amount of electrofishing effort (Hubert and Fabrizio 2007). 

It is defined as the number of fish captured per sampling device per unit time. 

For electrofishing, the CPUE was calculated from the number of fish captured per 100 seconds: 

1. CPUE = number of fish caught * (100 (secs) / electrofishing effort (secs)) 

For minnow traps, CPUE was calculated from the number of fish captured per trap per day (24 hrs). 

2. CPUE = number of fish caught per trap * (24 (hrs) / set time (hrs)) 

For gillnets, CPUE was calculated from the number of fish captured per 100 m2 of net per hour. Gillnet 

area (m2) was standard for all net sets, with an area of 218.88 m2. 

3. CPUE = number of fish caught per gillnet * (100 /218.88)*(1 (hrs) / set time (hrs)) 

Length-frequency distributions were constructed to visualize the distribution of fish among size 

classes. Length-frequency and age-frequency distributions were utilized if there were adequate 

sample sizes. One of the assumptions of the distributions is that fish of all size classes have an equal 

probability of being captured. Also, a large sample size is required to ensure that all size classes are 

represented (Johnson et al. 2007). 

Age-frequency distributions were constructed to present the distribution of fish in differing age classes 

in a similar way as length-frequency distributions reveal the distribution of fish among size classes. 

A large sample size is required to ensure that all size classes are represented (Johnson et al. 2007). 

Condition is an index of the relative health of fish. The condition factor was calculated for all fish for 

which length and weight data were obtained, and was based on the following formula from Ricker 

(1975). Condition factors are general near a value of 1 for salmonids. 

4. Condition factor = weight (g) x 105 / length (mm)3 

Condition of fish was also reported using the linear relationship between weight and length. A general 

linear model (GLM) was used to estimate the slope (condition) parameter between ln(weight, g) and 

ln(length, mm). In fish, the slope of the linear regression of natural log adjusted length on weight is 3. 

Von Bertalanffy growth models (Ricker 1975) were fit to length-age data using SigmaPlot’s (SYSTAT 

2004) non-linear regression function. The equation for this model is: 

5. Lt = L∞ (1-e(-K(t-to))) 

where Lt is the length (mm) at age t (years), L∞ is the length (mm) that the fish would attain if 

it were allowed to grow for an infinitely long time, K is a growth coefficient (year -1), and t0 is 

the age (years) at zero length. 
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Statistical Analysis 

SYSTAT statistics software (SYSTAT 2004) was used for statistical analyses. Data outlier tests were 

employed to look for abnormal data. Normal probability plots were employed to test for normality 

among variables. Data were transformed with natural logarithms to meet assumptions of normality. 

Where applicable, data were represented as means and the statistic of dispersion was the standard 

error (SE) of the mean. 

2.7.3 Quality Assurance/Quality Control 

In order to ensure consistently accurate data collection, a Quality Assurance (QA) and Quality Control 

(QC) program was established at the onset of the field program. The program involved a practice 

session held in the field prior to any crew conducting stream, lake and wetland assessments to review 

data collection procedures. Throughout the course of the field program, a qualified and experienced 

Quality Assurance Biologist reviewed each completed data card daily. A QA checklist was also 

completed for each site. Whenever clarification was required on specific points, the card was returned 

to the crew leader for editing and was accepted only after the necessary changes were made. Data 

entry, into FDIS and other databases, subsequent to the field program provided another opportunity 

to ensure data consistency through application of the built-in quality assurance routine which 

generated a QA report for review. Comments were provided to address deficiencies and conflicts 

identified in the quality assurance report generated by FDIS. Data transcription quality was also 

verified by comparing a sub-sample of randomly selected site cards with the corresponding data 

entered into FDIS and into project maps. The standard for QC under the Reconnaissance (1:20,000) Fish 

and Fish Habitat Inventory: Standards and Procedures is to verify 5% of site cards (RISC 2001a). 

For lake fish and fish habitat assessments, field notes were transcribed onto electronic spreadsheets in 

the office and all transcriptions were checked visually against the field forms and any errors corrected. 

The biological data were plotted to identify any outliers that may have resulted from transcription 

errors that occurred in the field. 

2.8 TISSUE CHEMISTRY 

Exposure of organisms to naturally-occurring metals in their aquatic habitat can lead to accumulation 

of those elements in tissue. Periphyton, benthic invertebrate, fish, and bird egg tissues were collected in 

the Unuk River Watershed between 2008 and 2017 for chemical analysis (Figure 2.8-1) to serve as a 

pre-development baseline. The objective of this sampling program was to develop and evaluate a 

site-specific food chain bioaccumulation model that can be used to predict the movement of 

bioaccumulative elements, and specifically selenium, in aquatic food chains, based on concentrations of 

selenium in water, within the Project’s fish-bearing waters downstream of the Mine Site (Rescan 2015b). 

Samples were obtained from different trophic levels of the aquatic food chain. Periphyton, benthic 

invertebrates, and fish were collected at six stream sites representing reference, far-field and mid-field 

exposure areas (Table 2.8-1): two exposure sites at Sulphurets Creek (SC2 and SC3), one reference site 

upstream of the confluence of Sulphurets Creek with the Unuk River (ECM10), and three exposure 

sites along the Unuk River (UR1, UR2A, and UR2; Figure 2.8-1). Fish tissues were collected from four 
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stream sites: ECM10, UR1, UR2A, and UR2, as Sulphurets and Mitchell creeks have been determined 

to be non-fish bearing. On lower Sulphurets Creek, there is a large cascade that acts as a fish barrier. 

Only Dolly Varden were found in Sulphurets Creek below the falls; no Pacific salmon or other fish 

species were identified in this area. 

Table 2.8-1.  Sampling Locations for Tissue Chemistry in the Unuk River Watershed, 2008 to 2017 

Sampling Sites Easting Northing Type of Sampling Location a 

SC2 (near-field) 415127 6262273 Aquatic resources 

SC3 (mid-field) 408001 6261574 Aquatic resources, bird egg 

ECM10 (reference) 408123 6264290 Aquatic resources, fish, bird egg 

UR1 (mid-field) 406723 6259606 Aquatic resources, fish 

UR2A (far-field) 400214 6254490 Aquatic resources, fish 

UR2 (far-field) b 393969 6245694 Aquatic resources, fish 

a Aquatic resources means sampling for water quality, sediment quality, periphyton tissue metals, taxonomy or density, and benthic 

invertebrate tissue metals or taxonomy.  
b UR2 was not sampled in 2016 because a Park Use Permit for biological sampling was not obtained in time for the 2016 field season. 

Dolly Varden (Salvelinus malma) and coho salmon (Oncorhynchus kisutch) were targeted for collection 

of fish tissues as they are known to be present in the Unuk River Watershed as far as upstream of the 

confluence with Sulphurets Creek (Knight Piésold 1993). Dolly Varden may be more likely to remain 

as residents in their natal streams for the duration of their lives compared to other salmonid species 

in the study area (McPhail 2007; Rescan 2010b, 2011a, 2012c, 2012d). Therefore, element concentrations 

in Dolly Varden may be more strongly related to element concentrations in various compartments of 

the local environment and food web, compared to other fish species (Burger et al. 2001).  

Collection of bird egg tissue chemistry was included in the sampling program in 2015 to 2017 at a 

wetland adjacent to SC3. As egg-laying species, birds are at higher risk for selenium toxicity than other 

organisms and thus were included in the sampling program. 

Table 2.8-2 lists the parameters included in the analysis of tissues.  

2.8.1 Periphyton 

Tissue chemistry in algae attached to a submerged surface (periphyton) were analysed from 2013 to 

2017 Periphyton tissue samples were collected in accordance with the Water and Air Baseline Monitoring 

Guidance Document for Mine Proponents and Operators (BC MOE 2016b). Periphyton tissue samples were 

generally collected once per year during the aquatic resources field sampling (Section 2.6). Periphyton 

tissue metal sampling included eight replicates per site. The number of replicates was due to 

introduction of the BC MOE guidance about sample replication provided in the Companion Document 

to the Ambient Water Quality Guidelines for Selenium Update (BC MOE 2014). Periphyton tissue metal 

analysis requires a 0.5 g sample, so periphyton tissue samples were collected from slow moving, 

depositional areas with visible periphyton growth (i.e., not randomly sampled). Collected tissue was 

rinsed with site water, strained with a 250 µm sieve, and placed in pre-labelled Whirl-Pak bags. 

Samples were then frozen until analysis by ALS. Samples were analyzed for parameters listed in 

Table 2.8-2. Results were compared to BC tissue residue guidelines, i.e. the BC interim selenium tissue 

chemistry guideline, which is a dietary tissue quality guideline of 4 µg/g dwt (BC MOE 2014), and 

temporal and spatial variability of element concentrations was assessed qualitatively.   
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Table 2.8-2.  Tissue Chemistry Parameters and Realized Detection Limits for Aquatic Resources, 

2013 to 2017 

Parameter 
Detection Limit 

Periphyton 
Detection Limit 

Benthic Invertebrates 
Detection Limit 

Fish 

Physical Tests 
    

  

Moisture (%) 0.1 - 0.5 0.02 - 0.45 0.1 - 0.5 0.1 - 0.5 

Metals Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight 

Aluminum (Al) 2 - 45 0.4 - 4 2 - 25 0.4 - 4 2 - 10 0.4 - 7 

Antimony (Sb) 0.01 - 0.09 0.002 - 0.008 0.01 - 0.05 0.002 - 0.008 0.01 - 0.02 0.002 - 0.014 

Arsenic (As) 0.02 - 0.27 0.004 - 0.024 0.02 - 0.15 0.004 - 0.024 0.02 - 0.06 0.004 - 0.042 

Barium (Ba) 0.05 - 0.45 0.01 - 0.04 0.05 - 0.25 0.01 - 0.04 0.05 - 0.1 0.01 - 0.07 

Beryllium (Be) 0.01 - 0.09 0.002 - 0.008 0.01 - 0.05 0.002 - 0.008 0.01 - 0.02 0.002 - 0.014 

Bismuth (Bi) 0.01 - 0.09 0.002 - 0.008 0.01 - 0.05 0.002 - 0.008 0.01 - 0.02 0.002 - 0.014 

Boron (B) 1 - 9 0.2 - 0.8 1 - 5 0.2 - 0.8 1 - 2 0.2 - 1.4 

Cadmium (Cd) 0.01 - 0.09 0.002 - 0.008 0.01 - 0.05 0.002 - 0.008 0.005 - 0.02 0.001 - 0.014 

Calcium (Ca) 20 - 180 4 - 16 20 - 120 4 - 16 3 - 180 0.5 - 30 

Cesium (Cs) 0.005 - 0.045 0.001 - 0.004 0.005 - 0.025 0.001 - 0.004 0.005 - 0.01 0.001 - 0.007 

Chromium (Cr) 0.05 - 1.8 0.01 - 0.16 0.05 - 9.3 0.01 - 1.2 0.05 - 0.4 0.01 - 0.28 

Cobalt (Co) 0.02 - 0.18 0.004 - 0.016 0.02 - 0.1 0.004 - 0.016 0.02 - 0.04 0.004 - 0.028 

Copper (Cu) 0.05 - 1.8 0.01 - 0.16 0.05 - 1 0.01 - 0.16 0.05 - 0.4 0.01 - 0.28 

Gallium (Ga) 0.02 0.004 0.02 0.004 0.02 0.004 

Iron (Fe) 1 - 45 0.2 - 4 1 - 25 0.2 - 4 1 - 10 0.2 - 7 

Lead (Pb) 0.02 - 0.45 0.004 - 0.04 0.02 - 0.25 0.004 - 0.04 0.02 - 0.1 0.004 - 0.07 

Lithium (Li) 0.1 - 4.5 0.02 - 0.4 0.1 - 2.5 0.02 - 0.4 0.1 - 1 0.02 - 0.7 

Magnesium (Mg) 2 - 200 0.4 - 20 2 - 200 0.4 - 20 2 - 300 0.4 - 60 

Manganese (Mn) 0.02 - 0.45 0.004 - 0.04 0.02 - 0.25 0.004 - 0.04 0.02 - 0.1 0.004 - 0.07 

Mercury (Hg) 0.005 - 0.205 0.001 - 0.036 0.005 - 0.06 0.001 - 0.011 0.005 - 0.025 0.001 - 0.016 

Molybdenum (Mo) 0.02 - 0.36 0.004 - 0.032 0.02 - 0.2 0.004 - 0.032 0.02 - 0.08 0.004 - 0.056 

Nickel (Ni) 0.05 - 21 0.01 - 0.88 0.05 - 1 0.01 - 0.16 0.05 - 0.55 0.01 - 0.3 

Phosphorus (P) 10 - 800 2 - 100 10 - 800 2 - 100 10 - 1200 2 - 300 

Potassium (K) 20 - 4000 4 - 400 20 - 4000 4 - 400 20 - 6000 4 - 1200 

Rhenium (Re) 0.01 0.002 0.01 0.002 0.01 0.002 

Rubidium (Rb) 0.05 - 0.45 0.01 - 0.04 0.05 - 0.25 0.01 - 0.04 0.05 - 0.1 0.01 - 0.07 

Selenium (Se) 0.1 - 0.9 0.02 - 0.08 0.1 - 0.5 0.02 - 0.08 0.05 - 0.2 0.01 - 0.14 

Sodium (Na) 20 - 4000 4 - 400 20 - 4000 4 - 400 20 - 6000 4 - 1200 

Strontium (Sr) 0.05 - 0.9 0.01 - 0.08 0.05 - 0.5 0.01 - 0.08 0.05 - 0.2 0.01 - 0.14 

Tellurium (Te) 0.02 - 0.18 0.004 - 0.016 0.02 - 0.1 0.004 - 0.016 0.02 - 0.04 0.004 - 0.028 

Thallium (Tl) 0.002 - 0.035 0.0004 - 0.0016 0.002 - 0.01 0.0004 - 0.0016 0.002 - 0.004 0.0004 - 0.0028 

Thorium (Th) 0.01 0.002 0.01 0.002 0.01 0.002 

Tin (Sn) 0.1 - 0.9 0.02 - 0.08 0.1 - 0.5 0.02 - 0.08 0.1 - 0.2 0.02 - 0.14 

Uranium (U) 0.002 - 0.24 0.0004 - 0.021 0.002 - 0.01 0.0004 - 0.0016 0.002 - 0.004 0.0004 - 0.0028 

(continued) 
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Table 2.8-2.  Tissue Chemistry Parameters and Realized Detection Limits for Aquatic Resources, 

2013 to 2017 (completed) 

Parameter 
Detection Limit 

Periphyton 
Detection Limit 

Benthic Invertebrates 
Detection Limit 

Fish 

Metals (cont’d) Dry Weight Wet Weight Dry Weight Wet Weight Dry Weight Wet Weight 

Vanadium (V) 0.1 - 0.9 0.02 - 0.08 0.1 - 0.5 0.02 - 0.08 0.1 - 0.2 0.02 - 0.14 

Yttrium (Y) 0.01 0.002 0.01 0.002 0.01 0.002 

Zinc (Zn) 0.5 - 9 0.1 - 0.8 0.5 - 5 0.1 - 0.8 0.5 - 2 0.1 - 1.4 

Zirconium (Zr) 0.2 - 1.8 0.04 - 0.16 0.2 - 1 0.04 - 0.16 0.2 - 0.4 0.04 - 0.28 

Note:  

All units are in mg/kg unless otherwise noted. 

2.8.2 Benthic Invertebrates 

Tissue chemistry in benthic invertebrates were analysed from 2013 to 2017. Benthic invertebrate tissue 

samples were collected in accordance with the Water and Air Baseline Monitoring Guidance Document for 

Mine Proponents and Operators (BC MOE 2016b). Benthic invertebrates for both taxonomy and tissue 

chemistry analyses were collected with a 400 µm CABIN kick net (Environment Canada 2012c; CABIN 

protocols are further described in Section 2.6.3). The kick net sampling was performed according to 

CABIN protocols by traversing upstream in a zig-zag pattern for a total of three minutes. Eight benthic 

invertebrate tissue replicates were collected from each site for chemical analyses. The number of 

replicates was due to introduction of the BC MOE guidance about sample replication provided in the 

Companion Document to the Ambient Water Quality Guidelines for Selenium Update (BC MOE 2014). Benthic 

invertebrates were collected until a sufficient mass was sampled (approximately 0.5 g of tissue per 

replicate). Benthic invertebrates were separated from debris, rinsed with site water, and placed in a 

clean, pre-labelled plastic tube. Samples were frozen until analysis by ALS. Samples were analyzed for 

parameters listed in Table 2.8-2. Results were compared to BC tissue residue guidelines, i.e., the BC 

interim selenium tissue chemistry guideline, which is a dietary tissue quality guideline of 4 µg/g dwt 

(BC MOE 2014) intended to protect fish and aquatic-dependent wildlife that feed on benthic 

invertebrates, and temporal and spatial variability of element concentrations was assessed qualitatively.  

2.8.3 Fish 

Dolly Varden were collected at two sites within the Unuk River Watershed for whole body tissue 

chemistry analysis: Sulphurets Creek (SC3, 4 fish, 2008/09) and Unuk River (UR1, 5 fish, 2011). 

In addition, Dolly Varden and coho salmon were collected at four sites (ECM10, UR1, UR2, UR2A) in 

2013, 2014, 2016, and 2017. One Rainbow Trout was collected from ECM10 in 2016. Additional samples 

were collected at UR1 in 2011 for the Brucejack Lake Project and are included in the dataset, with 

permission by Pretium Resources.  

Fish were captured at the sampling sites using single pass electrofishing methods as detailed in 

Salmonid Field Protocols Handbook: Techniques for Assessing Status and Trends in Salmon and Trout 

Populations (Johnson et al. 2007) and RISC Fish Collection Methods and Standards (RISC 1997). At each 

site, the crew performed a habitat-preference sweep sampling approach in the upstream direction. 
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Electrofisher voltage, duty cycle (%), and frequency settings were consistent between the sampling 

sites in each stream channel.  

Captured targeted fish species were placed immediately in an aerated holding tank for processing. 

Captured non-targeted fish species were immediately released back into the stream. Target fish 

species were euthanized, length and weight measured, age structures collected, liver and gonads 

identified and weighed, and stomach collected for diet analysis. The remaining whole body tissue and 

mature eggs were collected separately for chemical analyses by ALS for parameters listed in 

Tables 2.8-2 and 2.8-3.  

Table 2.8-3.  Tissue Chemistry Parameters and Realized Detection Limits for Fish, 2008 to 2011 

Parameter 

Detection Limit 
Whole Body Fish Tissue 

2008, 2009, 2011 Parameter 

Detection Limit 
Whole Body Fish Tissue 

2008, 2009, 2011 

Physical Tests  Total Metals (con’t)   

Moisture (%) 0.10 Magnesium (Mg) 1 

Total Metals  Manganese (Mn) 0.01 

Aluminum (Al) 2 Mercury (Hg) 0.001 

Antimony (Sb) 0.01 Molybdenum (Mo) 0.01 

Arsenic (As) 0.01 Nickel (Ni) 0.1 

Barium (Ba) 0.01 Phosphorus (P) 5 

Beryllium (Be) 0.1 Potassium (K) 20 

Bismuth (Bi) 0.03 Selenium (Se) 0.2 

Cadmium (Cd) 0.005 Sodium (Na) 20 

Calcium (Ca) 2 Strontium (Sr) 0.01 

Chromium (Cr) 0.1 Thallium (Tl) 0.01 

Cobalt (Co) 0.02 Tin (Sn) 0.05 

Copper (Cu) 0.01 Titanium (Ti) 0.1 

Iron (Fe) 0.2 Uranium (U) 0.002 

Lead (Pb) 0.02 Vanadium (V) 0.1 

Lithium (Li) 0.1 Zinc (Zn) 0.1 

Note:  

All units are in mg/kg wet weight unless otherwise noted. 

Results were compared to BC tissue guidelines. There are two fish tissue guidelines provided by the 

BC MOE: selenium (whole body and muscle; 4 µg/g dwt for the protection of fish and wildlife that 

feed on fish) and methyl mercury (0.033 µg/g wwt for the protection of wildlife that consume fish; 

BC MOE 2018). 

2.8.4 Bird Eggs 

Nests were identified within artificial nest structures and by conducting searches for nests that occur 

in natural areas. Bird egg sampling was initiated in 2014 with artificial hen houses set up for mallard, 

and nest boxes set up for cavity-nesting tree swallow and Barrow’s goldeneye, at three sites within 
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Unuk River Watershed (ECM10, SC3, and UR1). The total number of eggs and species to be sampled 

was determined by the maximum allowable samples under the permit issued by ECCC (see 

Section 2.1.2.3), in compliance with the conditions of the permit (e.g., minimum clutch sizes). 

Natural American dipper nests were targeted for egg collection in the spring of 2015. Tree swallow nests 

were colonized and successfully sampled and several spotted sandpipers were observed. The other 

species’ nest boxes were not well utilized and no American dippers were observed. A total of four tree 

swallow eggs were collected in 2015. Sampling was continued in 2016 and 2017 at the same locations as 

in 2015. 

At each bird egg sampling site, an attempt was made to collect bird eggs for analysis of tissue 

chemistry. Artificial nest boxes and identified nests were searched and one egg removed from those 

nests with more than four eggs, consistent with the permit issued by ECCC. Samples were placed in 

glass jars (i.e., Mason jars) and stored in a cooler to keep them cold. Samples were either frozen or 

immediately shipped for chemical analyses by ALS for parameters listed in Table 2.8-4. Results were 

compared to the selenium tissue guideline for bird eggs of 6 µg/g dwt (BC MOE 2018), which is the 

only parameter with a guideline for bird egg tissues. 

Table 2.8-4.  Tissue Chemistry Parameters and Realized Detection Limits for Bird Eggs, 2015 to 2017 

Parameter 
Detection Limit 

Bird Eggs Parameter 
Detection Limit 

Bird Eggs 

Physical Tests   Metals (cont’d) Dry Weight Wet Weight 

Moisture (%) 2.0  Magnesium (Mg) 2.0 0.4 

Metals Dry Weight Wet Weight Manganese (Mn) 0.01 0.005 

Aluminum (Al) 5.0 1.0 Mercury (Hg) 0.005 0.001 

Antimony (Sb) 0.01 0.002 Molybdenum (Mo) 0.04 0.008 

Arsenic (As) 0.03 0.006 Nickel (Ni) 0.2 0.04 

Barium (Ba) 0.05 0.01 Phosphorus (P) 10 2 

Beryllium (Be) 0.01 0.002 Potassium (K) 20 4 

Bismuth (Bi) 0.01 0.002 Rubidium (Rb) 0.05 0.01 

Boron (B) 1.0 0.2 Selenium (Se) 0.1 0.02 

Cadmium (Cd) 0.01 0.002 Sodium (Na) 20 4 

Calcium (Ca) 20 4 Strontium (Sr) 0.1 0.02 

Cesium (Cs) 0.005 0.001 Tellurium (Te) 0.02 0.004 

Chromium (Cr) 0.2 0.04 Thallium (Tl) 0.002 0.0004 

Cobalt (Co) 0.02 0.004 Tin (Sn) 0.1 0.02 

Copper (Cu) 0.2 0.04 Uranium (U) 0.002 0.004 

Iron (Fe) 5.0 1.0 Vanadium (V) 0.1 0.02 

Lead (Pb) 0.05 0.01 Zinc (Zn) 1.0 0.2 

Lithium (Li) 0.5 0.1 Zirconium (Zr) 0.2 0.04 

Note: 

All units are in mg/kg unless otherwise noted. 



METHODS 

KSM MINING ULC 2-97 

Water samples were concurrently collected with the bird eggs at the tree swallow TRSW11, TRSW12, 

and TRSW25 nest box sites in 2017. Water samples were collected as part of the Selenium Management 

Plan to facilitate bioaccumulation modeling. 

2.8.5 Quality Assurance/Quality Control 

For the periphyton and benthic invertebrate tissue metal QA/QC program, sampling included one 

split sample per site. For the fish and bird egg tissue QA/QC program, internal duplicate samples and 

method equipment blanks were processed by ALS and laboratory RPDs calculated. For a split sample, 

additional periphyton or benthic invertebrate tissue was collected for one replicate and homogenized. 

The sample was then split, placed in two separate Whirl-Pak bags or tubes for periphyton and 

invertebrates, respectively, and analyzed separately by ALS and RPDs calculated. BC MOE does not 

provide a recommendation for data quality objectives for any tissue residue. Given the inherent 

variability of tissue residue concentrations, a data quality objective of RPD of 30% was applied to 

tissue residues, similar to QA/QC protocols for soil and sediment samples. Any samples with RPDs 

exceeding 30%, and where the laboratory did not identify analytical issues, were included in the 

dataset and quantified to indicate potential heterogeneity issues with the sample (BC MOE 2015b).  

2.9 WILDLIFE 

Wildlife baseline surveys have been conducted in the Unuk River Watershed from 2008 to 2016. Prior 

to conducting baseline surveys for wildlife, species or species groups were selected to focus baseline 

field surveys because they meet one or more of the following criteria: 

 species at risk or of conservation concern; 

 species or focal groups requiring enhanced consideration under the mandates of regulatory 

agencies such as the BC MFLNRORD, the Forest and Range Practices Act (FRPA; 2002a), the BC 

Conservation Framework priority, or the CWS; 

 species identified as having a strong biological importance for the functioning of the ecosystem 

in the Project area, including importance as keystone, indicator, and/or umbrella species;  

 species identified by First Nations as culturally important; and/or 

 species of social and/or economic importance. 

An initial series of wildlife species and proposed methods for wildlife baseline surveys were presented 

at a working group meeting in winter 2008. This meeting was held to allow members of the working 

group to provide feedback on baseline survey methodology, scope, and species selection. Working 

group members included Nisga’a Nation and First Nations representatives (Tahltan Nation, Gitxsan 

Nation, Gitanyow First Nation, and wilp Skii km Lax Ha), provincial and federal government 

regulators (e.g., British Columbia Ministry of Environment [BC MOE], Canadian Wildlife Service 

[CWS], Natural Resources Canada), and representatives from the British Columbia Environmental 

Assessment Office and Canadian Environmental Assessment Agency.  

Comments made by members of the working group in 2008 were incorporated into the study design. 

For example, the study area boundary within the Unuk River Watershed was expanded to include the 
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mountain range to the east of Coulter Creek to ensure that mountain goats in that area could be 

surveyed. An additional survey unit was also added for mountain goats to include canyon habitats 

along the Unuk Valley in response to working group member requests. At the request of First Nations, 

hoary marmots were added as a species to survey and baseline surveys were implemented.  

Following baseline fieldwork, results were presented at subsequent working group meetings in 2010, 

2011, and 2012. As a result of direction from the working group, black bear was added as a species to 

include in the assessment. Also, as a result of comments regarding corridors for moose and 

bear movement, design changes were made to the Project (e.g., minimizing infrastructure near the 

Unuk River).  

Baseline surveys were conducted for mountain ungulates, moose, bears, furbearers, hoary marmots, 

bats, small mammals, amphibians, raptors, waterbirds, and forest and alpine breeding birds. First 

Nations identified caribou as culturally important; however, this species was excluded because the 

Project area is not within the current caribou range (Figure 2.9-1). This area may have been part of the 

historic caribou range; however, if caribou were in fact historically present in the Unuk River 

Watershed, numbers would have been very few (Spalding 2000) and have since been functionally 

extirpated (BC MWLAP 2004). The Edziza Herd is the closest herd to the project; however, the 

boundary is approximately 70 km NNW of the Unuk River Watershed (Figure 2.9-1); this is the closest 

northern mountain caribou population to the Unuk River Watershed. No caribou have been observed 

in the area during surveys for this project (Section 3.8.1), or by the province of BC. In addition, the 

Unuk River Watershed has not been identified as high value habitat for caribou by the Cassiar-Iskut-

Stikine LRMP (BC ILMB 2000).  

A range of methods and data sources for the Project were used, including a detailed literature review, 

baseline field surveys, habitat suitability modelling, and a deoxyribonucleic acid (DNA) program. 

Potentially occurring species at risk were identified from the Canadian federal Species at Risk Act 

(2002b) and the provincial BC Conservation Data Centre (BC CDC 2012), and species of interest were 

identified through traditional knowledge/traditional use (TK/TU) studies and by First Nations and 

provincial and federal government regulators.  

A review of the available literature, particularly of the Cassiar Iskut-Stikine Land and Resource 

Management Plan (LRMP; BC ILMB 2000), provided existing information and data for the region. 

Habitat mapping has been conducted by the province of BC for moose and mountain goat (ungulate 

winter range [UWR]), grizzly bear (wildlife habitat area [WHA]), northern goshawk (Habitat 

Suitability Index), and important wildlife habitat (e.g., wetlands; Demarchi 2000; BC ILMB 2009; BC 

MFLNRO 2012).  

Field surveys were conducted for moose, mountain goats, grizzly bears, furbearers, hoary marmots, 

small mammals, bats, songbirds (forest and alpine birds), raptors, waterbirds, and amphibians, 

following the inventory standards established by the BC RISC. Wildlife baseline studies were 

conducted during the spring, summer, and fall of 2008, and during the winter, spring, and summer of 

2009. Additional baseline and/or monitoring surveys were conducted up to 2016. Field surveys are 

summarized in Table 2.9-1. Methods and results from baseline surveys are summarized for each 

wildlife group in Sections 2.9.1 to 2.9.12, and 3.8-1 to 3.8-11.  
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Table 2.9-1.  Baseline Field Studies for Wildlife Species, 2008 to 2018 

Species Baseline Study Years 
Report 

References 

Mountain Goat Winter Aerial Surveys 2009, 2013* Rescan 2010d 
Rescan 2010d 
Rescan 2013a 
Rescan 2013b 
ERM 2017b 
ERM 2017d 

Summer Aerial Surveys (population) 2008, 2016 

Remote Camera Study 2013, 2014, 2015 

Habitat Suitability Models 2009 

Moose Winter Aerial Surveys (population) 2009, 2016 Rescan 2010d 
Rescan 2010e 
Rescan 2013a 
ERM 2017c 

Habitat Suitability Models 2009 

Grizzly and Black Bears DNA Study 2008, 2009 Rescan 2010d 
Rescan 2010e 
Rescan 2010f 
Rescan 2013a 

Habitat Suitability Models 2009 

American Marten Habitat Suitability Models 2009 Rescan 2010d 
Rescan 2010e 
Rescan 2013a 

Hoary Marmots and 
Ground Squirrels 

Aerial and Ground Population Surveys 2008, 2009 Rescan 2010d 
Rescan 2010e 
Rescan 2013a 

Habitat Suitability Models 2009 

Small Mammals Small Mammal Trapping 2008, 2009 Rescan 2010d 

Bats Echolocation Surveys (Anabat) and 
Sonogram Analysis 

2008 Rescan 2010d 
Rescan 2013a 
Rescan 2013b Karst Geology Mapping and Roost 

Loggers (Anabat) 
2013 

Amphibians 
(Western Toad) 

Aerial Habitat Surveys 2008 Rescan 2010d 
Rescan 2013a Ground Surveys 2008, 2009 

Raptors Call-Playback Surveys 2008, 2009 Rescan 2010d 
Rescan 2013a Stand-watch Surveys 2008, 2009 

Habitat Mapping 2012 

Waterbirds Spring Breeding Aerial Surveys 2008, 2009 Rescan 2010d 
Rescan 2013a 
ERM 2018b 

Summer Brood Aerial Surveys 2008, 2009 

Spring Migration Aerial Surveys 2009 

Fall Migration Aerial Surveys 2008 

Habitat Mapping 2012 

Artificial Waterfowl Nest and Egg 
Monitoring (Selenium)1 

2014, 2015, 2016, 
2017 

Forest and Alpine Birds VRPC 2008, 2009 Rescan 2010d 
Rescan 2013a 
ERM 2018b 

Tree Swallow Egg Monitoring (Selenium)1 2015, 2016, 2017 

Notes: 

* 2013 survey was for UWR compensation sites and documented mountain goat presence in winter habitat at select sites near 

the mine site. 
1 Egg monitoring for selenium methods and results are presented in Sections 2.8 and 3.7 of this report. 
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2.9.1 Habitat Suitability Models 

The development of habitat suitability models is a multi-step process, which includes gathering 

background information on focal wildlife species and summarizing this information in species 

accounts, developing wildlife habitat ratings based on background information, and then evaluating 

habitat models against current field conditions. The initial development of habitat suitability models, 

including collection of field data and development of modelling assumptions, was conducted during 

2008 and 2009. In late 2009 and early 2010, preliminary habitat models were developed based on model 

assumptions and were tested against field data to evaluate the model’s ability to predict field 

conditions. Habitat suitability models were developed for moose, mountain goats, grizzly bears, 

marten, and hoary marmots within the study areas in conjunction with ecosystem mapping studies 

(Rescan 2010e), following BC RISC standards.  

2.9.2 Mountain Ungulates 

2.9.2.1 Aerial Surveys 

Aerial surveys for mountain ungulates (mountain goat, Stone’s sheep, and northern caribou) were 

conducted during the summer (2008) and winter (2009). In early 2008, mountainous terrain was divided 

into survey units (SUs) prior to aerial surveys. Survey units encompassed suitable habitat that could be 

used by mountain ungulates during the summer and winter. SU’s were delineated using topographic 

features that could limit the movement of mountain ungulates between units. For example, low 

elevation valleys would be unfavourable habitat for goats as they are more vulnerable to predation in 

the absence of escape terrain. Delineating survey units in this way aids in reducing inter-unit movement 

within the survey period and increases the independence of each unit (RIC 2002), which increases the 

accuracy of population estimates for mountain ungulates within the study area.  

In December 2008, local Aboriginal groups identified a need to collect more information on the 

distribution of mountain ungulates. To accommodate this request, four additional survey units covering 

563 km2 were delineated on the west side of the Unuk River (SUs 25 to 28) for the winter survey in 2009.  

2.9.2.2 Remote Camera Study 

The primary objective of the remote camera study was to describe the use of the mine site by mountain 

goats. The camera program for mountain goats focused on the summer period when goats are at high 

elevation for two reasons: 1) winter range is well understood for mountain goats and is typically 

downslope from the mine site, and 2) deep snow and avalanche risk prevented cameras from being 

deployed at the mine site during winter.  

To evaluate the use of the mine site by mountain goats, cameras were placed on each of the main 

mountain peaks surrounding the mine site between 2013 and 2015: 

1. Kerr Deposit; 

2. Sulphurets Deposit; 

3. Mitchell Deposit; and  

4. Upper Ted Morris Creek drainage.  
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Cameras were placed in areas of good habitat with recent evidence of use and wildlife trails to 

optimize motion detections, and at a potential salt lick near Sulphurets Creek. Cameras were placed 

in early June as soon as the area was snow-free, checked in mid-summer (mid-July or early August) 

and removed at the end of September before they were buried in snow.  

Camera Deployment and Effort 

Reconyx PC800 professional digital cameras were mounted on a metal stake and hammered into the 

ground and secured with rocks. Energizer® Lithium batteries were used to maintain camera 

performance at low temperatures. Each camera was programmed during deployment to take a 

photograph every 15 minutes. Cameras were also triggered by motion in the infrared spectrum to take 

10 photos at 1-second intervals. The trigger range of the remote cameras is approximately 25 to 30 m, 

depending on the size of animal moving through the camera’s field of view. The camera sensitivity 

was set to “high” and the flash was disabled. Cameras were programed to operate 24 hours per day. 

During the daytime, photos were taken in colour. At night, the cameras switched into an infrared 

imaging mode, producing black and white photographs.  

Photo Image Analysis 

Memory cards from the cameras were retrieved in the fall. Photos were scanned for wildlife using 

Reconyx software or PC photo viewing software. For each wildlife observation, the following data 

were recorded: date, time (including start and end times for motion-triggered photo sets), photo type 

(i.e., timed or motion-triggered), photo number (including start and end photo numbers for 

motion-triggered photo sets), number of photos, number of triggers, species, number of animals, and 

their behaviour (i.e., resting, grazing, walking).  

2.9.3 Moose 

Aerial surveys for moose were flown within eight survey units (SU 1 to 8) that are within the Coastal 

Western Hemlock (CWH) and Mountain Hemlock (MH) BEC zones.  

The field methods used to inventory moose adhered to the aerial survey protocol outlined in the BC 

Resource Information Standards Committee (RISC) standards (RIC 2002). A Bell 206 helicopter with 

two observers, a pilot, and navigator was used, maintaining a flying height of between 50 and 100 m 

above ground level and a flying speed of between 20 and 60 km/hour. However, this rate changed 

with conditions: faster over open areas where sightability was greater and slower over closed forest. 

Surveys were conducted when daytime high temperatures were below freezing and snow cover was 

complete. Surveys were conducted within SUs from valley bottoms up to an elevation of 

approximately 1,000 m. Surveys were not conducted in areas where moose occupancy was limited 

including elevations above 1,000 m, as well as areas of steep topography or deep snow pack (much 

greater than 1 m). Helicopter flight paths within each survey unit were recorded using a hand-held 

Garmin 76 GPS (advertised accuracy 3 to 15 m) with an external antenna adapted for helicopter use. 

Moose observations were recorded and individuals were identified as calves or adults (including 

yearlings). Adults were classified by sex (bulls or cows). For each moose group (one or more individuals) 

observers estimated percent vegetative cover around the first animal seen in the group. Vegetative cover 



METHODS 

KSM MINING ULC 2-103 

was measured within a 9 to 10 m radius around each moose group (Anderson and Lindzey 1996; 

Unsworth et al. 1998; Quayle, MacHutchon, and Jury 2001). A habitat suitability rating (HSR) was also 

made based on the presence of topographic and vegetative features used for habitat suitability modeling 

in the region. Moose observations were geo-referenced using a hand-held Garmin GPS. 

The total area, area surveyed (referred to as census area), and the total capable moose habitat in each 

SU were calculated. The total area for each SU included the whole area within the boundaries of the 

survey unit. Census area included the area covered by helicopter flight lines, with a maximum extent 

of 200 m on either side of the helicopter flight line on the ground. Helicopter flight lines were 

downloaded and analysed with ArcView©, Version 10.2.2 (Environmental Systems Research Institute). 

Capable habitat is defined by RIC (1999a) as “the ability of the habitat, under the optimal natural (seral) 

conditions for a species to provide its life requisites, irrespective of the current condition of the habitat”. 

For moose, this definition was modified as the habitat type that is most able to provide for the winter 

life requisites, due to the limiting nature of winter habitat and its relative importance to moose. The 

attributes that constitute capable habitat were determined from local observations made during the 

2009 winter survey (Rescan 2010d). This definition of capable habitat was used to calculate survey effort 

and moose density in capable habitat. 

Survey effort was determined in three ways: as the ratio of survey time to total area within each SU, 

the ratio of survey time to the census area within each SU, and as the ratio of survey time to the amount 

of capable habitat within each SU. 

Moose Observations 

The total number of moose observed during the aerial surveys and the composition of each group 

(i.e., bull, cow, calf) was calculated. Sightability correction was applied to each moose group observation 

using the program AERIAL SURVEY (Unsworth et al. 1998). Detection probabilities were determined 

using sightability data from a British Columbia moose model (Quayle, MacHutchon, and Jury 2001).  

Population Characteristics  

Two population characteristics were analyzed for moose: demographics and density. Population 

demographics including sex ratio (number of males per 100 females) and productivity (number of 

calves per 100 female) were calculated from observed moose data and moose observations adjusted 

for sightability. Density estimates, based on both observed and adjusted data, were also calculated for 

the total area, census area, and area of capable habitat.  

2.9.4 Grizzly Bear and Black Bear 

For grizzly bears, a DNA study was conducted, with sample cells within the Unuk River Watershed 

boundary, and extending further to the east. The region was partitioned into sample cells measuring 

10 x 10 km. The size of each sample cell (100 km2) represents an estimate of the area (home range) used 

by local female grizzly bears (Ciarniello et al. 2002; Simpson 1987). There were 23 cells within or 

partially within the Unuk River Watershed.  

Hair samples were collected from baited hair snag stations during spring and summer in 2008 and 

2009, and additionally from unbaited trail sets near salmon spawning reaches during fall of 2009. In 



UNUK RIVER WATERSHED BASELINE CHARACTERIZATION REPORT (2007 TO 2018) 

2-104 ERM | PROJ #0444849-0027 | REV B.1 | FINAL| NOVEMBER 2018 

2009, at the request of BC MOE (hair capture permit SM09-52873), vegetation and topography were 

recorded at each station consistent with the provincial ground inspection form (GIF). The purpose 

was to use this information for evaluating habitat selection, but the use of a pungent scent lure had 

the potential to attract bears from more than a kilometre away to the site, limiting possible inferences 

on habitat selection. Similarly, sites for the fall collection effort were selected for the presence of 

spawning salmon, an aquatic feature not effectively captured by the terrestrial-oriented GIF data. 

Hair samples were submitted to Wildlife Genetics International (WGI) to be analyzed (Dr. David 

Paetkau, Nelson, BC). Genetic analysis provides information on species, individuals, and sex, but not 

age. These techniques have been utilized in many studies across BC, and as a result, a sizeable genetic 

database has been compiled on grizzly bear populations throughout the province from which 

comparisons can be drawn. Individual grizzly bears identified in this project were compared to results 

from two adjacent inventories in the Stikine-Iskut basin and Alaska. In addition, samples from 

harvested grizzly bear tissue collected during compulsory inspections in 2008 and 2009 were 

compared to genetic results of this study. 

DNA results were entered into the POPAN module within the program MARK (Cooch and White 

2006) to estimate the number of bears within the study area. 

2.9.5 American Marten (Furbearers) 

Three methodologies were implemented to determine the furbearer species present within the study 

area. First, the provincial Fur Harvest Database was used to investigate the registered harvest 

associated with identified trapline tenures overlapping the study area. The BC MOE has divided the 

province into regions for the purpose of managing wildlife harvest and the study area falls within 

Region 6 (Skeena). Trapline tenure areas overlapping the study area were identified using provincial 

databases (Integrated Land and Resource Registry and Land and Resource Data Warehouse). The 

available version of the Fur Harvest Database includes fur returns from 1985 to 2007. Over the 22 year 

period, the species and numbers of individuals registered within tenures were evaluated. Secondly, 

incidental observations of furbearers were recorded and geo-referenced (wherever possible) when 

they were detected during wildlife field studies in 2008 and 2009 to supplement the Fur Harvest 

Database investigation. And third, habitat suitability models were produced for American marten. 

2.9.6 Hoary Marmots 

Aerial surveys were conducted in 2008 and 2009 to identify the location and distribution of hoary 

marmot (and Arctic ground squirrel if they were observed) colonies within the Project area, with a 

focus on the areas close to Project infrastructure (referred to as “treatment” sites) and at a greater 

distance, to act as future control sites. Direct observation of sign (including burrows) is a useful 

inventory measurement for marmots (RIC 1998c). Hoary marmot colonies can be very conspicuous 

and easily spotted from the air, particularly in barren high elevation areas. The area was sub-divided 

into SUs for treatment and control sites. Survey effort was focused in areas above the tree line (~1,100 

m) in both years to ensure colony visibility. 
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In 2008, surveys for groundhog colonies were flown on August 15 and 16. In 2009, aerial surveys for 

colonies were flown using a Bell 206 helicopter with 2 observers over a period of 5 days between 

August 14 and 19.  

Ground-based surveys were conducted on a sample of randomly selected and accessible colonies 

identified during aerial surveys in 2009. At each location, observers recorded all habitat features 

collected during the aerial survey and additional information on habitat features that are difficult to 

classify from the air, including elevation, soil nutrient regime, and soil drainage. Habitat features were 

collected over an area of approximately one hectare around colony locations. Observers also recorded 

information on the presence of landforms (talus or boulder) and their proximity to the colony, as well 

as any evidence of species occupancy (e.g., observations, sign). Boulders or talus are often used for 

cover by marmots at entrances to burrows. 

2.9.7 Small Mammals 

Two small mammal trapping sessions were conducted in 2008 and 2009. During 2008, trapping was 

conducted to identify common species in the area that would be appropriate for collection. During 

2009, trapping and collection of small mammal samples was conducted. Small mammal trapping was 

conducted during late summer when small mammal populations are at their yearly maximum. Small 

mammal capture and handling procedure adhered to live capture guidelines described in the RISC 

standards (RIC 1998e) in accordance with Provincial Wildlife Act General Permits SM08-44679 and 

SM09-52968. Small mammal field euthanization (2009 only) was performed following RISC standards 

(RIC 1998e) and acceptable measures outlined in The Guidelines On: The Care and Use of Wildlife (CACC 

2003) and AVMA Guidelines on Euthanasia (AVMA 2007) under Permit SM09-52968. 

2.9.8 Bats 

Echolocation call surveys were conducted at two survey locations near Sulphurets Creek on August 

14 to 16, 2009. Survey locations were selected based on their potential as foraging habitat, including 

the presence of open areas or wetlands, which attract flying insects. Survey sites were also located 

next to mature or intermediate forest that may provide snags suitable for day roosts or night roosts 

during cooler weather.  

Inventory methods adhered to RISC standards (1998b) and used a broad band bat detector, 

(specifically an Anabat II detector), which records the frequencies of bat vocalizations and allows 

species identification using sonograms. An external zero-crossings analysis interface module or 

ZCAIM was used to transfer data (sequence files) to a computer for analysis. Surveys were timed 

between dusk and dawn, when species are most active (RIC 1998b). Location, weather conditions, and 

time of operation were recorded at each survey site. 

Sonograms of bat echolocation calls were produced from downloaded Anabat sequence files using 

AnaLookW v. 3.3q. and analyzed to identify species. 

In 2013, surveys for bat hibernacula were conducted near the Mitchell Valley to determine whether a 

hibernaculum is present in potentially suitable cave/karst habitat near proposed infrastructure. Karst 

geology was mapped within the local area in combination with data available from the digital 
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Geologic Survey of Canada. As karst varies in its ability to support structures that could be suitable 

for hibernating bats, a professional geologist evaluated and interpreted the karst geology present and 

indicated its likelihood of providing suitable structure for bat hibernacula. Suitable conditions for 

hibernacula include deep fissures and caverns with constant temperatures between 0ºC and 5ºC and 

humidity above 90%. 

In addition, Anabat roost loggers were used in the spring of 2013 to detect bats. Six roost loggers were 

placed in early May within areas identified as potentially supporting hibernacula (i.e., suitable karst 

geology), and near control sites away from potential karst habitat. The roost loggers were collected 

from the field in June and bat detections were analyzed with the AnaLookW software to identify 

presence and species of bats. 

2.9.9 Amphibians (Western Toad) 

An aerial reconnaissance survey was conducted on August 14, 2008 to identify potential breeding 

sites. A subset of wetlands and ponds identified during the 2008 aerial reconnaissance survey were 

surveyed from the ground on August 14 and 17, 2008 and from August 3 to 6, 2009. Survey locations 

were selected based on the habitat quality rating assigned during the aerial survey. Like the aerial 

survey, wetlands were classified according to provincial wetland indices for hydroperiod and 

vegetation associations. Field methods for detecting amphibian species were adapted from standard 

amphibian sampling techniques and western toad monitoring programs (Crump and Scott 1994; 

Leonard, Bury, and Olson 1997; Pyare 2005). 

2.9.10 Raptors 

2.9.10.1 Call-Playback Surveys 

Call playback surveys (CPS) were conducted in 2008 and 2009. Field teams used a modified Animal 

Observation Form-Raptor Call Playback (B) during CPS surveys (RIC 1998a). The CPS methodology 

adhered to RISC standards for call broadcast and equipment (RIC 2001). Broadcast equipment used 

included a megaphone (RadioShack©) linked to a digital voice recorder via a mono cable and a digital 

game caller (FOXPRO Inc. NX3). Each piece of equipment was tested and had a broadcast range of at 

least 200 m (a power output of greater than 1.2 W at 1 kHz and a known volume output of 100 to 

110 dB at 1 m from the broadcast equipment [RIC 2001]). 

Recordings of adult alarm calls were used for surveys (RIC 2001). An audio track was engineered that 

had three rounds of 20-second calls broadcast followed by 30 seconds of silence (total 2.5 minutes per 

audio track). During surveys, one observer would play the goshawk broadcast while the other 

observer would listen for a response during the interval of silence between each broadcast. As each 

round of calls was played, the direction of the speaker was rotated such that the entire range around 

the focal playback location was included (120º after each call). Additionally, observers waited five and 

a half minutes after the broadcast period had concluded to record any potential response before 

moving on (for a total of eight minutes per CPS). 
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2.9.10.2 Stand Watch Survey 

In 2008 and 2009, stand watch surveys were conducted to document the presence of tree and cliff 

nesting raptors specifically near the proposed project. For cliff-nesting raptors, surveyors scanned 

cliffs for white-wash and/or the presence of Xanthoria spp., an orange lichen that is often abundant 

near nest or roost sites where bird droppings accumulate. For tree nesting raptors, treetops were 

monitored for perching activity and dense spots in the canopy, which could indicate a nest. Habitats 

were scanned from 30 minutes to 1 hour, depending on visibility (influenced by weather conditions) 

and observed bird activity. If no bird activity was detected in an area within 30 minutes, the stand 

watch was curtailed shortly thereafter. 

Incidental observations of raptor species were also recorded during all wildlife field surveys. 

2.9.10.3 Habitat Mapping 

Suitable nesting habitat for raptors was identified as mature and old-growth forests from ecosystem 

mapping, including structural stages 6 and 7 in all BEC zones, and old, large deciduous trees 

(structural stage 5) in floodplain forests in the Interior Cedar Hemlock (ICH) and CWH BECs. 

2.9.11 Waterbirds 

To determine presence and distribution of wetland birds, surveys were conducted during spring 

breeding (June 2008 and June 2009), summer brood (July 2008 and July 2009), fall migration 

(September 2008), and spring migration (April 2009). The goal of these surveys was to characterize 

wetland bird diversity and to identify habitats used for staging and breeding.  

Surveys were flown according to approved provincial inventory standards (RIC 1998d, 1999b) and 

included the use of an A-Star helicopter with a navigator, a pilot, and an observer. The helicopter flew 

at speeds of 40 to 100 km/hour depending on weather conditions, and at height of approximately 30 

to 50 m above the water. 

In addition, habitat mapping was done for three separate waterbird groups, delineated by their 

different habitat uses. Suitable habitat for migrating and breeding wetland birds (e.g., dabbling ducks, 

geese) was identified as lakes, wetlands, marshes, swamps, and shallow open-water wetlands. 

Suitable habitat for cavity-nesting waterfowl (e.g., common goldeneye) was identified as riparian 

areas and mature forested habitat within 1 km of an appropriate waterbody (lakes, marshes, swamps, 

shallow open-water wetlands). Suitable habitat for riverine birds (e.g., harlequin duck) was identified 

as rivers and streams of order two and larger. 

2.9.12 Forest and Alpine Birds 

Two terrestrial bird surveys were conducted, one in 2008 and one in 2009, following standard VRPC 

inventory methods for songbirds (Ralph, Droege, and Sauer 1995). At each point count location, bird 

observations were recorded for 5 minutes within 0 to 50 m and 50 to100 m radii. Seventeen transects 

were surveyed within the Unuk River Watershed.  
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Data analyses included four common metrics of bird community diversity: abundance, species 

richness, diversity, and equitability. Abundance of individual species is simply the number of 

individual birds observed, while species richness is the number of species observed. A diversity index 

such as “Shannon’s H” is a mathematical measure of species diversity in a community. Following the 

calculation of H, Shannon's equitability (EH) was calculated.  

2.9.13 Quality Assurance/Quality Control  

Baseline field surveys were conducted following the inventory standards established by the BC RISC, 

or other provincially and federally accepted methods if RISC do not exist for a species or were 

outdated (e.g., western toads). In order to ensure consistently accurate data collection in the field, 

experienced field biologists conducted surveys, and the same biologists conducted repeated field 

surveys whenever possible. Throughout the course of the field program, a qualified and experienced 

biologist reviewed each completed data sheet. Data entry into databases subsequent to the field 

program provided another opportunity to ensure data consistency by reviewing the entered data 

against the raw data sheets.  

For habitat suitability models, ground truthing in the field was conducted. There is no provincial 

quantitative standard for QA/QC of habitat suitability maps. It is acknowledged that there may be 

subjectivity in field evaluations. Some potential reasons for differences observed in field and model 

ratings includes the misidentification of ecosystem attributes (e.g., structural stage, canopy closure), 

incorrect assumptions regarding habitat value from the model attributes, or a combination of both. 
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3. RESULTS 

3.1 METEOROLOGY 

In general, the proposed Project which lies partially within the Unuk River Watershed, straddles the 

humid environment of the Coast Mountain Range and the colder and drier interior climate. 

The climate of the region is variable and daily weather patterns in the Iskut region are unpredictable. 

Prolonged clear sunny days can prevail during the summers. In general, there is more precipitation 

during the fall and winter, and less during the spring and summer. Snowfall and strong winds can be 

expected from early October until mid-April with temperatures varying widely between 0°C 

and -40°C. The snow pack typically ranges from one to two metres deep, but high winds redistribute 

snow and can create snowdrifts up to 10 m in depth. 

The following sections present the results from meteorological monitoring locations within the Unuk 

River Watershed. 

3.1.1 Air Temperature and Relative Humidity 

Figures 3.1-1 through 3.1-10 show mean, maximum and minimum daily air temperatures from 2008 

through 2017. The annual mean air temperatures ranged from -1.5ºC to 4.2ºC. Monthly mean air 

temperatures ranged from a low of -11.7ºC in January 2008 at the Sulphurets Creek station, to a high 

of 14.2ºC in July 2009 at the Mitchell Deposit station. Figure 3.1-11 shows monthly cumulative 

averages of mean, daily minimum, and daily maximum air temperature. Averaged across all stations, 

August was the warmest month and December was the coldest. 

Table 3.1-1 summarizes the extreme maximum and minimum temperatures recorded at the Project 

stations during 2008 through 2017. An overall extreme maximum temperature of 30.2ºC was recorded 

at the Sulphurets Creek station on July 30, 2009, while an overall extreme minimum temperature 

of -31.7ºC was recorded, also at the Sulphurets Creek Station, on January 17, 2012. Daily mean, 

maximum and minimum temperatures measured at the Project stations are included in Appendix D. 

Table 3.1-1.  Extreme Maximum and Minimum Air Temperatures (°C), 2008 to 2017 

Meteorological Station 
Extreme 

Maximum Date/Time 
Extreme 

Minimum Date/Time 

Eskay Creek Mine 28.6 8/9/2017 15:11 -26.7 1/17/2012 10:26 

Mitchell Deposit 27.5 7/29/2009 16:29 -28.4 1/17/2012 21:52 

Sulphurets Creek 30.2 7/30/2009 18:00 -31.7 1/17/2012 23:00 

Sulphurets2 23.3 8/9/2017 16:14 -22.0 12/29/2017 19:06 

Unuk-Teigen 26.8 7/30/2009 16:41 -26.9 1/1/2009 8:33 

Note:  

The Sulphurets2 station has only one full year of data available (2017). 
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Daily Mean, Minimum, and Maximum Air Temperatures, 2008
Figure 3.1-1

-35
-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul

Month
Aug Sep Oct Nov Dec

Daily Mean Air Temperature 2008

-35
-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

A
ir 

Te
m

pe
ra

tu
re

 (°
C

)
A

ir 
Te

m
pe

ra
tu

re
 (°

C
)

A
ir 

Te
m

pe
ra

tu
re

 (°
C

)

Daily Minimum Air Temperature 2008

-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

Daily Maximum Air Temperature 2008

Mitchell Deposit (830 masl)
Sulphurets Creek (880 masl)
Unuk-Teigen (1,279 masl)



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-024b

Daily Mean, Minimum, and Maximum Air Temperatures, 2009
Figure 3.1-2
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Daily Mean, Minimum, and Maximum Air Temperatures, 2010
Figure 3.1-3
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Daily Mean, Minimum, and Maximum Air Temperatures,  2011
Figure 3.1-4
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Daily Mean, Minimum, and Maximum Air Temperatures, 2012
Figure 3.1-5
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Daily Mean, Minimum, and Maximum Air Temperatures, 2013
Figure 3.1-6

-35
-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan Feb Mar Apr May Jun Jul

Month
Aug Sep Oct Nov Dec

Daily Mean Air Temperature 2013

-35
-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

A
ir 

Te
m

pe
ra

tu
re

 (°
C

)
A

ir 
Te

m
pe

ra
tu

re
 (°

C
)

A
ir 

Te
m

pe
ra

tu
re

 (°
C

)

Daily Minimum Air Temperature 2013

-30
-25
-20
-15
-10
-5
0
5

10
15
20
25
30

Daily Maximum Air Temperature 2013

Mitchell Deposit (830 masl)
Eskay Creek Mine (770 masl)

Sulphurets Creek (880 masl)
Unuk-Teigen (1,279 masl)



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-024g

Daily Mean, Minimum, and Maximum Air Temperatures, 2014
Figure 3.1-7
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Daily Mean, Minimum, and Maximum Air Temperatures, 2015
Figure 3.1-8
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Daily Mean, Minimum, and Maximum Air Temperatures, 2016
Figure 3.1-9
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Daily Mean, Minimum, and Maximum Air Temperatures, 2017
Figure 3.1-10
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Monthly Cumulative Averages of Mean, Daily Minimum, and 
Daily Maximum Air Temperature

Figure 3.1-11
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The monthly mean relative humidity ranged from around 70% in the summer to around 90% in the 

winter. Because it varies inversely with air temperature, relative humidity typically decreases during 

the daytime and increases at night. These trends remained consistent during the 2008 to 2017 monitoring 

period. 

3.1.2 Barometric Pressure 

Barometric or atmospheric pressure is the force per unit area exerted onto a surface by the weight of 

air above that surface. As elevation increases, there is less overlying atmospheric mass above the area, 

and therefore the pressure decreases with increase in elevation. Because barometric pressure is 

elevation-dependent, it is typically corrected to pressure at sea level before making comparisons 

between different stations. The standard atmospheric pressure is 101.325 kPa at sea level. The hourly 

barometric pressures measured at the Project stations were adjusted to sea level before their inclusion 

in this report. Barometric pressure data are primarily used in weather analyses. Other climatological 

applications include trajectory and storm track studies, health studies, and verification and evaluation 

of climatic models. 

Figures 3.1-12 through 3.1-16 summarize the mean daily barometric pressure recorded at the 

Sulphurets Creek and Sulphurets2 stations in 2008 through 2017. The mean daily barometric pressure 

remained between 97.4 kPa and 103.7 kPa. During the winter months, pressure was generally lower 

and had greater fluctuation due to storms travelling east from the Pacific, which are more frequent 

and intense during the winter. It is expected that the sea level adjusted barometric pressure would be 

about the same for both stations due to their close proximity to each other; significant changes in 

barometric pressure tend to occur across relatively large horizontal distances. 

The observed annual barometric pressure patterns remained generally consistent from 2008 through 

2017. Table 3.1-2 lists the maximum and minimum daily average observed barometric pressure for 

each year of monitoring. 

Table 3.1-2.  Minimum and Maximum Daily Sea Level Barometric Pressure (kPa), 2008 to 2017 

Station Year Minimum Maximum 

Sulphurets Creek 2008 97.4 102.9 

Sulphurets Creek 2009 98.2 103.7 

Sulphurets Creek 2010 98.1 103.2 

Sulphurets Creek 2011 98.3 103.2 

Sulphurets Creek 2012 98.0 103.3 

Sulphurets Creek 2013 98.7 103.3 

Sulphurets Creek 2014 98.3 103.7 

Sulphurets Creek 2015 97.8 102.9 

Sulphurets Creek 2016a 98.7 102.6 

Sulphurets2 2016b 98.9 102.5 

Sulphurets2 2017 97.9 102.9 

Notes: 
a The Sulphurets Creek station was decommissioned in May 2016. 
b The Sulphurets2 station was installed in September 2016.  
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Daily Mean Sea Level Barometric Pressure, 2008 and 2009
Figure 3.1-12
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Daily Mean Sea Level Barometric Pressure, 2010 and 2011
Figure 3.1-13
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Daily Mean Sea Level Barometric Pressure, 2012 and 2013
Figure 3.1-14
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Daily Mean Sea Level Barometric Pressure, 2014 and 2015
Figure 3.1-15
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Daily Mean Sea Level Barometric Pressure, 2016 and 2017
Figure 3.1-16
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3.1.3 Solar Radiation 

Solar radiation is the total frequency spectrum of electromagnetic energy from the sun. Solar energy 

accounts for 99% of the Earth’s energy. Electromagnetic radiation originating from Earth and its 

atmosphere is defined as terrestrial radiation, while the solar radiation incident on top of the terrestrial 

atmosphere is called extraterrestrial solar radiation. A portion of the extraterrestrial solar radiation 

from the sun (mostly short-wave radiation with spectral range of 0.29 to 3 microns) penetrates the 

atmosphere to the Earth’s surface, while part of it is scattered, absorbed or reflected in the atmosphere 

by gas, aerosol particles, cloud droplets and cloud crystals. The portion that reaches the surface is 

measured at the Sulphurets Creek and Sulphurets2 meteorological stations. 

Figures 3.1-17 through 3.1-21 present the mean daily solar radiation values at the Sulphurets Creek 

and Sulphurets2 meteorological stations from 2008 through 2017. The highest mean daily solar 

radiation of 410 W/m2 occurred on June 6, 2014 at the Sulphurets Creek station. As expected, the 

highest mean daily solar radiation of approximately 300 to 400 W/m2 was observed each year in June, 

the month of the summer solstice. The lowest daytime solar radiation values were recorded during 

the winter months between November and March, when the sun is at its lowest angle and when there 

is a higher frequency of significant cloud cover that can block a large portion of the incoming solar 

radiation. 

The observed annual solar radiation patterns remained generally consistent from 2008 through 2017. 

Table 3.1-3 lists the maximum and minimum daily average observed solar radiation for each year of 

monitoring. 

Table 3.1-3.  Minimum and Maximum Daily Solar Radiation (W/m2), 2008 to 2017 

Station Year Minimum Date Maximum Date 

Sulphurets Creek 2008 0.4 4-Dec 288 19-Jun 

 2009 0.3 14-Nov 224 1-Sep 

 2010 0.1 14-Feb 386 18-Jun 

 2011 0.4 19-Dec 354 1-Jun 

 2012 6.9 2-Feb 370 4-Jun 

 2013 9.7 28-Feb 382 23-Jun 

 2014 0.3 14-Jan 410 6-Jun 

 2015 1.8 13-Mar 333 9-Jun 

 2016a 0.6 5-Jan 253 19-Apr 

Sulphurets2 2016b 6.1 18-Dec 206 11-Sep 

 2017 3.7 3-Dec 362 23-Jun 

Notes: 
a The Sulphurets Creek station was decommissioned in May 2016. 
b The Sulphurets2 station was installed in September 2016. 
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Daily Mean Solar Radiation, 2008 and 2009
Figure 3.1-17
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Daily Mean Solar Radiation, 2010 and 2011
Figure 3.1-18
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Daily Mean Solar Radiation, 2012 and 2013
Figure 3.1-19
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Daily Mean Solar Radiation, 2014 and 2015
Figure 3.1-20
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Daily Mean Solar Radiation, 2016 and 2017
Figure 3.1-21
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3.1.4 Wind Speed and Direction 

Figures 3.1-22 through 3.1-30 summarize the observed wind speeds and directions at the Mitchell 

Deposit station from 2009 through 2017. The most frequent wind speed was between 1 and 3 m/s 

(about 50%) and wind predominantly blew from the east, along the valley axis. 

Figure 3.1-31 summarizes the observed wind speeds and directions at the Sulphurets2 station in 2017. 

The most frequent wind speed was between 1 and 3 m/s (about 40%) and wind predominately blew 

from the southeast. Although the Sulphurets Creek station recorded wind speed and direction, those 

results are not presented because the station location was not suitable for wind monitoring as it was 

sheltered from the wind by trees. 

Figures 3.1-32 through 3.1-40 summarize the observed wind speeds and directions at the Unuk-Teigen 

station from 2009 through 2017. The most frequent wind speed was between 1 and 3 m/s (about 55%) 

and wind predominantly blew from the southeast, along the valley axis. 

Extreme wind speeds are summarized in Table 3.1-4. The highest wind gust for the three stations 

occurred on January 25 in 2012 with wind gusts as high as 36.7 m/s at the Mitchell Deposit station. 

The Unuk-Teigen station also experienced a high gust speed of 35.2 m/s about 30 minutes later. 

Table 3.1-4.  Extreme Wind Speeds, 2008 to 2017 

 

Mitchell 
Deposit 

(830 masl) 
Sulphurets2a 
(1,470 masl) 

Unuk-Teigen 
(1,279 masl) 

2008    

Maximum Gust Speed (m/s) 23.9 - 20.9 

Date/Time Dec 13 22:03  Oct 25 2:10 

Maximum Hourly Mean Wind Speed (m/s) 14.9 - 12.0 

Blowing From (degN) 72  116 

Date/Time Dec 14 2:00  Nov 14 8:00 

2009    

Maximum Gust Speed (m/s) 25.3 - 26.9 

Date/Time Oct 13 17:05  Dec 19 6:15 

Maximum Hourly Mean Wind Speed (m/s) 15.9 - 14.5 

Blowing From (degN) 84  163 

Date/Time Oct 13 21:00  Dec 15 16:00 

2010    

Maximum Gust Speed (m/s) 26.4 - 25.8 

Date/Time Nov 17 16:32  Mar 28 14:30 

Maximum Hourly Mean Wind Speed (m/s) 17.4 - 13.8 

Blowing From (degN) 88  119 

Date/Time Nov 17 16:00  Jan 26 0:00 

(continued) 
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Table 3.1-4.  Extreme Wind Speeds, 2008 to 2017 (continued) 

 

Mitchell 
Deposit 

(830 masl) 
Sulphurets2a 
(1,470 masl) 

Unuk-Teigen 
(1,279 masl) 

2011    

Maximum Gust Speed (m/s) 29.5 - 29.5 

Date/Time Feb 27 22:12  Dec 23 8:03 

Maximum Hourly Mean Wind Speed (m/s) 15.6 - 18.8 

Blowing From (degN) 90  205 

Date/Time Feb 27 23:00  Dec 23 8:00 

2012    

Maximum Gust Speed (m/s) 36.7 - 35.2 

Date/Time Jan 25 4:06  Jan 25 4:36 

Maximum Hourly Mean Wind Speed (m/s) 15.6 - 13.7 

Blowing From (degN) 60  112 

Date/Time Jan 16 11:00  Jan 20 7:00 

2013    

Maximum Gust Speed (m/s) 27.1 - 23.5 

Date/Time Jun 10 21:28  Jan 17 16:08 

Maximum Hourly Mean Wind Speed (m/s) 11.4 - 14.7 

Blowing From (degN) 47  163 

Date/Time Dec 02 6:00  Nov 11 13:00 

2014    

Maximum Gust Speed (m/s) 22.7 - 22.8 

Date/Time Jan 14 17:45  Jan 14 17:51 

Maximum Hourly Mean Wind Speed (m/s) 13.4 - 14.2 

Blowing From (degN) 77  110 

Date/Time Nov 28 10:00  Feb 15 16:00 

2015    

Maximum Gust Speed (m/s) 20.6 - 28.5 

Date/Time Apr 28 7:09  Apr 28 9:12 

Maximum Hourly Mean Wind Speed (m/s) 11.2 - 14.0 

Blowing From (degN) 75  147 

Date/Time Apr 09 11:00  Jan 06 23:00 

2016    

Maximum Gust Speed (m/s) 31.4 35.7 21.1 

Date/Time Dec 31 7:51 Dec 31 11:30 Sep 09 22:11 

Maximum Hourly Mean Wind Speed (m/s) 10.6 17.8 12.4 

Blowing From (degN) 64 357 164 

Date/Time Mar 01 15:00 Dec 31 9:00 Dec 26 5:00 

(continued) 
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Table 3.1-4.  Extreme Wind Speeds, 2008 to 2017 (completed) 

 

Mitchell 
Deposit 

(830 masl) 
Sulphurets2a 
(1,470 masl) 

Unuk-Teigen 
(1,279 masl) 

2017    

Maximum Gust Speed (m/s) 25.1 33.0 26.9 

Date/Time Jan 09 0:00 Feb 12 1:06 Oct 23 21:17 

Maximum Hourly Mean Wind Speed (m/s) 15.6 18.9 14.1 

Blowing From (degN) 66 41 132 

Date/Time Jan 08 23:00 Feb 04 23:00 Mar 12 3:00 

Note: 
a The Sulphurets2 station was installed in September 2016. 

At the Mitchell Deposit and Unuk-Teigen stations, the predominant wind directions and speeds 

remained generally consistent from 2009 through 2017; at the Sulphurets2 station, only one full year 

of wind data are available to date. 

3.1.5 Precipitation 

The high variability often seen in precipitation data is mainly due to three factors: elevation, proximity 

to source of moisture, and the effect of rain shadows. Generally, precipitation increases with elevation 

and decreases with distance from large sources of moisture. If there is a large obstacle such as a 

mountain range blocking a moist air mass as it moves, the air mass is forced upward. Due to this 

orographic lifting, water vapour condenses and precipitates, leaving the windward side of a range 

wetter and the leeward side drier. 

The Project area lies in a transition zone between the very wet coastal region and the drier interior of 

BC. The regional hydroclimate of north-western BC is dominated by weather systems generated by 

the Pacific Ocean, and is also influenced by orographic effects caused by the local mountainous 

topography and glaciers. This results in interactions between incoming weather systems and local 

topography that produce a high degree of spatial variability in snowfall and rainfall. 

Orographic effects occur when Pacific air streams confront the west facing slopes of the Coast 

Mountains and the moisture-laden air is forced up the slopes. As the air rises and cools, it is less capable 

of holding moisture and releases it as rain or snowfall. The mountains also reduce the horizontal speed 

of cyclonic storms which can lead to prolonged and sometimes heavy rainfall at a given location. 

After crossing a mountain’s summit, the air descends and warms which reduces cloud formation 

because warmer air can hold more water vapour than cold air. The result is a dramatic reduction of 

precipitation in the rain-shadow. Within BC, the series of mountain ranges that parallel the coast 

produce a decrease in precipitation with increasing distance from the ocean as storms pass over the 

successive ranges. 
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution, 
2009

Figure 3.1-22
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2010

Figure 3.1-23
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2011

Figure 3.1-24
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2012

Figure 3.1-25
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2013

Figure 3.1-26
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2014

Figure 3.1-27
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution, 
2015

Figure 3.1-28
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2016

Figure 3.1-29
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Mitchell Deposit, Wind Rose and Wind Speed Frequency Distribution,
2017

Figure 3.1-30

10%
20%

30%
40%

50%

0

5

10

15

20

25

30

35

40

45

50

55

60

65

Pe
rc

en
t (

%
)

N

S

W E Wind Speed
(m/s)
>  =  11.0
9.0 - 11.0
7.0 -  9.0
5.0 -  7.0
3.0 -  5.0
1.0 -  3.0
0.3 -  1.0

Calms 0.3-1.0 1.0-3.0 3.0-5.0 5.0-7.0 7.0-9.0 9.0-11.0 >=11.0

Wind Speed (m/s)

Notes:Calms = hourly average wind speeds less than 0.3 m/s. Winds are blowing from the 
directions indicated.

Wind Speed Frequency Distribution

1.8

24.3

54.4

11.4

3.9
1.4 0.7 0.7



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-028j

Sulphurets2, Wind Rose and Wind Speed Frequency Distribution, 2017
Figure 3.1-31
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2009

Figure 3.1-32
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution, 
2010

Figure 3.1-33
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2011

Figure 3.1-34
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2012

Figure 3.1-35
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2013

Figure 3.1-36
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2014

Figure 3.1-37
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2015

Figure 3.1-38
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2016

Figure 3.1-39
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Unuk-Teigen, Wind Rose and Wind Speed Frequency Distribution,
2017

Figure 3.1-40
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RESULTS 

KSM MINING ULC 3-47 

Figures 3.1-41 through 3.1-49 show the daily precipitation at the Eskay Creek Mine, Mitchell Deposit, 

Sulphurets Creek, Sulphurets2, and Unuk-Teigen meteorological stations. The monthly total 

precipitation observed at the meteorological stations ranged from 14 mm (May 2015) to 437 mm 

(September 2011) at the Eskay Creek Mine station, from 30 mm (April 2017) to 171 mm (October 2017) 

at the Mitchell Deposit station, from 7 mm (May 2015) to 309 mm (October 2008) at the Sulphurets 

Creek station, from 32 mm (April 2017) to 153 mm (August 2017) at the Sulphurets2 station, and from 

32 mm (May 2015) to 454 mm (October 2015) at the Unuk-Teigen station. 

The total annual precipitation (adjusted for undercatch and gap-filled) for each station during 2008 

through 2017 is listed in Table 3.1-5. In general, there is more precipitation in the fall and winter, and 

less precipitation in the spring and summer. Daily precipitation data from the meteorological stations 

are detailed in Appendix D. 

Table 3.1-5.  Total Annual Precipitation (mm), 2008 to 2017 

Year Eskay Creek Mine Mitchell Deposit Sulphurets Creek Sulphurets2 Unuk-Teigen 

2008 1804 934 1418 821 1821 

2009 1416 812 1031 709 1462 

2010 1602 913 1269 790 1879 

2011 1914 990 1499 852 2584 

2012 1221 689 1089 599 1393 

2013 1566 858 1155 743 1914 

2014 1684 915 1312 790 2271 

2015 1990 1002 1421 861 2521 

2016 1449 922 1110 813 1942 

2017 1813 1389 1361 1241 2261 

Note: 

These data have been gap-filled; the observed data are provided in Appendix D. 

The TBRG network consisted of seven stations in 2008, eight stations in 2009, eight stations in 2010, 

six stations in 2011, eight stations in 2012, five stations in 2013, and five stations in 2014. Tables 3.1-6 

through 3.1-12 summarize the monthly rainfall data collected by the TBRGs in 2008 through 2014. 

More rainfall was typically collected by the Mitchell TBRGs than by the Unuk TBRGs. Daily TBRG 

rainfall measured by each station are presented in Appendix D. 

Table 3.1-6.  Total Monthly TBRG Rainfall (mm), 2008 

Station Operating Period August 2009 September 2009 Total 

Mitchell 1 (1,557 masl) Aug 6 – Sep 17 147 51 198 

Mitchell 2 (1,172 masl) Aug 6 – Sep 17 136 49 185 

Mitchell 3 (1,459 masl) Aug 6 – Sep 17 151 46 197 

Unuk 1 (1,745 masl) Aug 6 – Sep 17 107 26 133 

Unuk 2 (1,201 masl) Aug 6 – Sep 17 103 26 130 

Unuk 3 (1,687 masl) Aug 6 – Sep 17 87 24 112 

Unuk 4 (1,148 masl) Aug 6 – Sep 17 104 29 133 
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Total Daily Precipitation, 2008 and 2009
Figure 3.1-41

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2010
Figure 3.1-42

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2011
Figure 3.1-43

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2012
Figure 3.1-44 

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2013
Figure 3.1-45

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2014
Figure 3.1-46

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2015
Figure 3.1-47

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2016
Figure 3.1-48

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-029h

Notes: Grey areas indicate periods of missing data.
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Total Daily Precipitation, 2017
Figure 3.1-49

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-029i

Notes: Grey areas indicate periods of missing data.
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Table 3.1-7.  Total Monthly TBRG Rainfall (mm), 2009 

Station 
Operating 

Period 
June 
2009 

July 
2009 

August 
2009 

September 
2009 

October 
2009 Total 

Mitchell 1 (1,557 masl) Jul 14 – Oct 8 - 30 75 155 27 287 

Mitchell 2 (1,172 masl) Jun 16 – Oct 8 59 38 88 250 36 470 

Mitchell 3 (1,459 masl) Jun 16 – Oct 8 44 59 75 193 80 452 

Mitchell 4 (1,186 masl) Jun 16 – Oct 8 122 67 78 223 53 544 

Unuk 1 (1,745 masl) Jun 16 – Oct 8 15 32 49 195 24 315 

Unuk 2 (1,201 masl) Jul 14 – Oct 8 - 16 36 197 27 276 

Unuk 3 (1,687 masl) Jun 16 – Oct 8 18 39 36 166 30 288 

Unuk 4 (1,148 masl) Jun 16 – Oct 8 27 15 3 97 24 165 

Note: 

(-) dash indicates data not available 

Table 3.1-8.  Total Monthly TBRG Rainfall (mm), 2010 

Station Operating Period June 2010 July 2010 August 2010 September 2010 Total 

Mitchell 1 (1,557 masl) Aug 20 – Sep 20 - - 49 125 174 

Mitchell 2 (1,172 masl) Jun 18 – Sep 20 30 82 80 127 319 

Mitchell 3 (1,459 masl) Jun 18 – Sep 20 28 105 88 125 347 

Mitchell 4 (1,186 masl) Jun 18 – Sep 20 34 89 80 120 323 

Unuk 1 (1,745 masl) Jun 18 – Sep 20 20 64 58 96 238 

Unuk 2 (1,201 masl) Jun 19 – Aug 31 51 77 15 - 142 

Unuk 3 (1,687 masl) Jun 19 – Sep 20 18 60 46 88 212 

Unuk 4 (1,148 masl) Jun 17 – Sep 20 4 37 24 18 83 

Note: 

(-) dash indicates data not available 

Table 3.1-9.  Total Monthly TBRG Rainfall (mm), 2011 

Station Operating Period June 2011 July 2011 August 2011 September 2011 Total 

Mitchell 2 (1,172 masl) Jun 7 – Sep 9 44 41 249 87 421 

Mitchell 3 (1,459 masl) Jul 10 – Sep 9 - 65 184 24 273 

Unuk 1 (1,745 masl) Jun 10 – Sep 9 30 56 167 161 415 

Unuk 2 (1,201 masl) Jul 10 – Sep 9 - 22 19 5 46 

Unuk 3 (1,687 masl) Jul 9 – Sep 9 - 1 119 130 250 

Unuk 4 (1,148 masl) Jun 7 – Sep 9 11 59 36 154 260 

Note: 

(-) dash indicates data not available 

During 2008 through 2012, when both the Mitchell and Unuk TBRGs were operational, the Mitchell 

data showed no positive correlation between elevation and precipitation, and the Unuk data showed 

a weak positive correlation. The absence of a positive correlation in the Mitchell valleys may be due 

to the extremely complex terrain and the presence of additional influences on local climate conditions 

such as the Mitchell glacier. 
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Table 3.1-10.  Total Monthly TBRG Rainfall (mm), 2012 

Station Operating Period June 2012 July 2012 August 2012 September 2012 Total 

Mitchell 1 (1,565 masl) Jul 13 - Sep 14 - 64 81 112 256 

Mitchell 2 (1,081 masl) Jul 13 - Sep 14 - 62 86 123 271 

Mitchell 3 (1,471 masl) Jul 13 - Jul 19 - 13 - - 13 

Mitchell 4 (1,257 masl) Jun 6 - Sep 14 72 80 87 115 354 

Unuk 1 (1,715 masl) Jul 13 - Sep 14 - 43 45 70 157 

Unuk 2 (1,276 masl) Jul 13 - Aug 13 - 46 30 - 77 

Unuk 3 (1,744 masl) Jul 13 - Sep 14 - 42 47 58 147 

Unuk 4 (1,205 masl) Jul 13 - Jul 20 - 6 - - 6 

Note: 

(-) dash indicates data not available 

Table 3.1-11.  Total Monthly TBRG Rainfall (mm), 2013 

Station Operating Period June 2013 July 2013 August 2013 September 2013 Total 

Mitchell 2 (1,032 masl) Jun 4 - Aug 9 41 105 3 - 149 

Mitchell 3 (1,498 masl) Jun 4 - Sep 29 44 114 56 65 279 

Mitchell 4 (1,184 masl) Jun 4 - Sep 29 49 126 68 80 322 

Mitchell 5 (768 masl) Jun 3 - Jul 28 40 98 - - 138 

Mitchell 6 (1,354 masl) Jun 4 - Sep 29 40 81 62 73 256 

Note: 

(-) dash indicates data not available 

Table 3.1-12.  Total Monthly TBRG Rainfall (mm), 2014 

Station Operating Period June 2014 July 2014 August 2014 September 2014 Total 

Mitchell 2 (1,032 masl) Jun 21 - Aug 21 20 71 63 - 154 

Mitchell 3 (1,498 masl) Jun 21 – Sep 29 22 67 109 201 400 

Mitchell 4 (1,184 masl) Jun 21 – Sep 29 24 93 115 14 246 

Mitchell 5 (768 masl) Jun 21 – Sep 29 24 75 103 204 406 

Mitchell 6 (1,354 masl) Jun 21 – Jul 9 6 11 - - 16 

Note: 

(-) dash indicates data not available 

3.1.6 Evaporation 

Evaporation is the net loss of water from a natural surface to the atmosphere. In Canada, evaporation 

data are obtained from measurements using Class A evaporation pans (or equivalent), as 

recommended by EC (2004). A standard correction is applied to pan evaporation data to derive “lake 

evaporation” values. Lake evaporation is the evaporative loss from small bodies of open water having 

negligible heat storage. 

Evaporation was monitored during the snow free months of 2010 through 2014 at the Sulphurets area. 

Evaporation rates were calculated using the difference in the water level in the evaporation pans, 

corrected for precipitation and using a pan coefficient of 0.7 (EC 1999) on measured pan evaporation. 
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Table 3.1-13 summarizes the evaporation data from 2010 through 2014 at the Sulphurets evaporation 

station. The prorated monthly total evaporation ranged from 36 mm in September 2013 to 179 mm in 

July 2010. 

Table 3.1-13.  Sulphurets Evaporation, 2010 to 2014 

Month-Year 
Number of Days 
with Valid Data 

Total Measured Lake 
Evaporation (mm) 

Daily Average 
Evaporation (mm) 

Monthly Prorated Lake 
Evaporation (mm) 

Jul-2010 11 62 5.7 176 

Aug-2010 31 52 1.7 52 

Sep-2010 4 6 1.5 45 

Total, 2010 46 120 2.9a 272 

Jul-2011 20 36 1.8 56 

Aug-2011 20 86 4.3 133 

Total, 2011 40 122 3.0a 189 

Jul-12 18 32 1.8 56 

Aug-12 30 47 1.6 48 

Sep-12 24 32 1.3 39 

Total, 2012 72 110 1.6a 143 

Jul-13 24 38 1.6 50 

Aug-13 31 52 1.7 52 

Sep-13 28 34 1.2 36 

Total, 2013 83 124 1.5a 137 

Jun-2014 5 9 1.7 52 

Jul-2014 17 29 1.7 52 

Aug-2014 6 17 2.8 87 

Total, 2014 28 54 2.1a 191 

Note: 
a This is an average value, not a sum. 

From the available July and August evaporation data (which are available for the five years when 

monitoring was conducted), evaporation in 2010 and 2011 were both higher than in 2012, 2013, and 

2014. It is expected that evaporation remains fairly consistent from year to year, as is seen in the 2012, 

2013, and 2014 data, compared to the 2010 and 2011 data. 

3.1.7 Snow 

Snow was monitored using several methods in the Unuk River Watershed. Figures 3.1-50 through 

3.1-54 present the daily average snow depth at various meteorological stations from 2008 to 2017. 

During 2012 and 2013, when at the Sulphurets Creek station SWE was monitored and snow depth was 

not, SWE is plotted for that station. The snow depth typically starts to decrease around April and early 

May. Snow accumulation tends to start in October or early November. The highest daily average snow 

depth observed during each year was: 0.76 m (December 14, 2008, Unuk-Teigen station), 1.29 m 

(February 8, 2009, Unuk-Teigen station), 0.98 m (March 28, 2010, Unuk-Teigen station), 2.47 m 

(December 25, 2011, Eskay Creek Mine station), 3.58 m (March 9, 2012, Eskay Creek Mine station), 

2.34 m (February 24, 2013, Eskay Creek Mine station), 3.11 m (March 12, 2014, Eskay Creek Mine 

station), 1.78 m (March 14, 2015, Eskay Creek Mine station), 1.79 m (February 8, 2016, Eskay Creek 

Mine station), and 2.07 m (April 1, 2017, Eskay Creek Mine station).  
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Mean Daily Snow Depth, 2008 and 2009
Figure 3.1-50
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Mean Daily Snow Depth, 2010 and 2011
Figure 3.1-51
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Mean Daily Snow Depth and Snow Water Equivalent, 2012 and 2013
Figure 3.1-52
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Mean Daily Snow Depth, 2014 and 2015
Figure 3.1-53

Oct Nov DecJan Feb Mar Apr May Jun Jul Aug Sep

2014

Oct Nov DecJan Feb Mar Apr May Jun Jul Aug Sep

2015

0

50

100

150

200

250

300

350

400

Sn
ow

 D
ep

th
 (c

m
)

0

50

100

150

200

250

300

350

400

Sn
ow

 D
ep

th
 (c

m
)

Eskay Creek Mine (770 masl)
Sulphurets Creek (880 masl)
Unuk-Teigen (1,279 masl)



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-030e

Mean Daily Snow Depth, 2016 and 2017
Figure 3.1-54
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Manual snow surveys were performed at the Sulphurets Creek watershed (Table 3.1-14). The snow 

depths and snow densities were measured by manual snow surveys and SWEs were calculated. Snow 

density is a measure of the compactness of the snow pack. The snow densities at the three snow 

courses tended to increase over the winter due to progressive snow accumulation and consolidation 

of the snow pack and rain on snow events. New “dry” snowfall typically has a density of 100 kg/m3 

(10%), but this increases rapidly once snow is on the ground; mid-winter snow pack typically has a 

mean density in the 200 to 300 kg/m3 (20% to 30%) range. 

Figures 3.1-55 through 3.1-58 show the snow depth, snow water equivalent, and snow density 
observed by the manual snow surveys during 2008 through 2014. As shown, SWE tends to increase 
with elevation. 

3.1.8 Quality Assurance/Quality Control 

3.1.8.1 Data Review 

After the installation of the telemetry systems, meteorological data are downloaded remotely on an 

hourly basis from all stations, except for Unuk-Teigen which does not have a telemetry system. 

Meteorological data are reviewed periodically in order to flag and then filter out or correct any 

erroneous values and to ensure proper operation of the station sensors. The screening process draws 

on screening criteria described by the United States Environmental Protection Agency (US EPA 2000) 

and ECCC (EC 2004), as well as professional judgement and experience. Any erroneous data are 

flagged and removed from the reported dataset. After data are screened, the recorded hourly and 

daily values are analysed and processed into summary tables. 

3.1.8.2 Precipitation Classification 

Geonor model T-200B series all-weather precipitation gauges are used to measure rain and SWE at the 

Project meteorological stations except the Sulphurets Creek station (decommissioned September 2, 2016). 

Total daily precipitation from the Geonor precipitation gauges is separated into daily rainfall and 

snowfall (as SWE) based on daily air temperature data and following the methodology provided in 

Chapter 8: The UBC Watershed Model, Computer Models of Watershed Hydrology (Quick 1995). The algorithm 

used is as follows: 

if T ≥ 2 then 

 R = P 

 SWE = 0 

if T ≤ 0 then 

 R = 0 

 SWE = P 

if 0 < T < 2 then 

 R = P × T/2 

 SWE = P × (1 - (T/2)) 

where   

 T = Daily Mean Air Temperature (ºC) 

 P = Daily Total Precipitation (mm) 

 R = Daily Total Rainfall (mm) 

 SWE = Daily Total Snow Water Equivalent (mm) 

This precipitation classification was applied to all historical precipitation datasets (Section 3). 



 

 

Table 3.1-14.  Snow Course Data from the Sulphurets Creek Watershed, 2008 to 2014 

Year Snow Course # 
Elevation  

(masl) 

Snow Depth (cm) SWE (mm) Snow Density (%) 

Jan Feb Mar Apr May Jan Feb Mar Apr May Jan Feb Mar Apr May 

2008 KSM-SC01 880 - - - 192a 128 - - - 710a 345 - - - 37a 40 

2009 KSM-SC01 880 177 227 243a 242 186 457 533 601a 661 653 26 23 25a 27 35 

2010 KSM-SC01 880 76 79 83 102 84 209 261 183 294 187 28 33 22 29 22 

2010 KSM-SC04 893 - 77 86 108 86 - 223 296 320 296 - 29 34 30 34 

2010 KSM-SC08 1,304 - 155 168 211 168 - 480 526 626 502 22 27 25 31 23 

2011 KSM-SC01b 880 70 126 149 133 115 168 294 507 411 478 24 24 34 32 42 

2011 KSM-SC04 893 69 127 153 140 120 170 290 514 452 516 26 23 34 33 43 

2011 KSM-SC08 1,304 157 - 231 - - 540 - 884 - - 35 - 38 - - 

2012 KSM-SC01 880 - 222a 219 191 112 - 65a 81 74 51 - 29a 37 39 46 

2012 KSM-SC04 893 - 226 229 188 113a - 65 86 76 58a - 28 38 40 52a 

2012 KSM-SC08 1,304 - - - 242 219 - - - 102 99 - - - 42 45 

2013 KSM-SC01 880 - 123 156 147 126 - 36 47 52 53 - 29 30 36 42 

2013 KSM-SC04 893 - 127 159 152 130 - 38 48 56 57 - 30 30 37 44 

2013 KSM-SC08 1,304 - 190 223 216 228 - 55 76 83 93 - 29 34 38 41 

2014 KSM-SC01 880 - 160 154 173 142 - 55 52 64 62 - 35 34 37 44 

2014 KSM-SC04 893 - 162 160 183 157 - 53 55 69 68 - 33 34 38 43 

2014 KSM-SC08 1,304 - 195 208 248 261 - 74 86 97 117 - 38 42 39 45 

Notes: 

(-) dash indicates data not available 
a One or more samples were omitted due to <80% core recovery 
b 10-point survey (as opposed to the usual 5-point survey) 
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Proj # 0444849-0027 | Graphics # KSM-18ERM-032a

Notes: Snow courses were sampled near the beginning of the month.

AprFeb Mar May AprFeb Mar May AprFeb Mar May

2008

2009

Sn
ow

 D
ep

th
 (c

m
)

Sn
ow

 W
at

er
 E

qu
iv

al
en

t (
cm

)

Sn
ow

 D
en

si
ty

 (%
)

Sn
ow

 D
ep

th
 (c

m
)

Sn
ow

 W
at

er
 E

qu
iv

al
en

t (
cm

)

Sn
ow

 D
en

si
ty

 (%
)

0

50

100

150

200

250

300

0

100

200

300

400

500

600

700

800

0

10

20

30

40

50

60

0

50

100

150

200

250

300

0

100

200

300

400

500

600

700

800

0

10

20

30

40

50

60

Sulphurets Creek Watershed, KSM-SC01 (880 masl)

AprJan Feb Mar May AprJan Feb Mar May AprJan Feb Mar May



KSM MINING ULC

Snow Course Depth, Snow Water Equivalent and Density, 
2010 and 2011

Figure 3.1-56

Proj # 0444849-0027 | Graphics # KSM-18ERM-032b

Notes: Snow courses were sampled near the beginning of the month.
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Snow Course Depth, Snow Water Equivalent and Density, 
2012 and 2013

Figure 3.1-57

Proj # 0444849-0027 | Graphics # KSM-18ERM-032c

Notes: Snow courses were sampled near the beginning of the month.
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Snow Course Depth, Snow Water Equivalent and Density, 
2014

Figure 3.1-58

Proj # 0444849-0027 | Graphics # KSM-18ERM-032d

Notes: Snow courses were sampled near the beginning of the month.
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3.1.8.3 Wind Induced Precipitation Undercatch Adjustment 

Despite using an Alter wind screen on each station’s Geonor precipitation gauge, wind-induced 

undercatch can be substantial (Rasmussen et al. 2012), but can be accounted for with literature-based 

catch efficiencies for single Alter wind screens. Several catch efficiency (CE) equations have been 

developed to address snow undercatch using different precipitation gauges. The method used for the 

Project stations was developed by MacDonald and Pomeroy (2007) to quantify the catch efficiency of 

Geonor T-200B series precipitation gauges with single Alter wind screens. ERM compared the 

MacDonald and Pomeroy method against another method also intended for use with a Geonor gauge 

and a single Alter screen (Smith 2007) and found that the MacDonald and Pomeroy method 

outperformed the Smith method when applied to the snowfall characteristics of the BC coastal region. 

This catch efficiency equation is: 

CE = 1.01 × exp(-0.09 × U) 

where CE is the catch efficiency of a single Alter wind screen Geonor precipitation gauge referenced 

to true snowfall, and U is the wind speed (m/s) at the Geonor orifice gauge height. These undercatch 

equations are not applied to rainfall because the catch efficiency is near 100% for all wind speeds 

(C. Smith, pers. comm.). 

For the Project stations, the equation is applied to daily total SWE and daily mean wind speed datasets. 

The adjustment by MacDonald and Pomeroy (2007) was developed using short-interval data and a 

comparison was completed to characterize the error of using daily data versus using shorter interval 

(hourly data); the results showed that the difference was negligible. 

Because each catch efficiency equation requires wind speed at the precipitation gauge orifice, the 

logarithmic wind profile (assuming neutral vertical stability; Stull 2016) is used to estimate 

precipitation gauge orifice height wind speeds. The logarithmic wind profile equation is: 

U2 = U1 × (ln(z2/z0) / ln(z1/zo)) 

where U1 is the wind speed at height above ground z1, U2 is the wind speed at height above the ground 

z2, and z0 is the surface roughness length. For the Project stations, z0 is assumed to be 0.017 m which is a 

typical value for snow covered ground (Stull 2016), z1 is 10 m, U1 is the daily mean wind speed (m/s) 

measured at 10 m above the ground, and z2 is 3.3 m which is the height of the Geonor precipitation gauge 

orifice above the ground. The z2 and z1 values are assumed to remain constant for each meteorological 

station although in reality the values would change with fluctuating snow pack depths. The fluctuating 

snow depths have been determined to have a negligible effect on the resulting calculations. 

3.1.8.4 Estimating Missing Precipitation and Temperature Data 

Where possible, missing daily precipitation and temperature data were filled with values calculated 

using the linear equations presented in Tables 3.1-15 through 3.1-18. The equation with the highest R2 

value was used for each calculation, based on the data that are available. The exception to this is for the 

precipitation datasets, which were first prioritized to use an equation that was developed with an “n” 

value greater than three data point pairs, if available. Also, the equations can be rearranged to solve for 

X instead of Y, so for a given data gap that was sometimes done in order to use the equation with the 
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maximum R2 value, of the equations that can work with the data that are available at that point in time. 

For example, in Table 3.1-15, when filling a gap in the Mitchell Deposit precipitation data, the preferred 

equation would be the first one listed (R2 = 0.953), rearranged to solve for Mitchell instead of Eskay. 

However, if data from the Eskay station were not available at the particular time in question, then the 

Mitchell-Sulphurets2 equation (R2 = 0.898) would be used even though the R2 value is lower. 

Table 3.1-15.  Daily Precipitation Relationship Equations Applied to 2008 to 2016 Data 

Linear Equation Y = mX + b 

R2 

Number of 
Monthly Data 
Point Pairs; n “Y” (mm) “X” (mm) “m” “b” 

Eskay Creek Mine Mitchell Deposit 3.251 -4.742 0.953 3 

Eskay Creek Mine Sulphurets Creek 1.219 0.274 0.783 35 

Eskay Creek Mine Sulphurets2 3.946 -5.263 0.666 3 

Eskay Creek Mine Teigen Creeka 2.349 -1.809 0.418 42 

Eskay Creek Mine Unuk-Teigen 0.703 0.439 0.635 23 

Mitchell Deposit Sulphurets Creek - - - 0 

Mitchell Deposit Sulphurets2 1.092 0.145 0.898 3 

Mitchell Deposit Teigen Creeka - - - 1 

Mitchell Deposit Unuk-Teigen - - - 1 

Sulphurets Creek Sulphurets2 - - - 0 

Sulphurets Creek Teigen Creeka 1.402 -0.503 0.416 28 

Sulphurets Creek Unuk-Teigen 0.547 0.445 0.510 22 

Sulphurets2 Teigen Creeka - - - 1 

Sulphurets2 Unuk-Teigen - - - 1 

Teigen Creeka Unuk-Teigen 0.383 0.788 0.519 20 

Notes: 

Bold text = preferred equations, assuming availability of the necessary input data (the station name in bold is the one for which 

the equation is preferable) 

(-) = not applicable; not enough data point pairs (n) were available. 

When applying the precipitation equations any negative outputs are set to zero. If the input is zero, then the output is also set to zero. 
a The Teigen Creek meteorological station is located outside of the watersheds of the Unuk River and its tributaries, so it is 

excluded from this report, but its data were used for these gap-filling equations. 

Table 3.1-16.  Daily Temperature Relationship Equations Applied to 2008 to 2016 Data 

Linear Equation Y = mX + b 

R2 

Number of 
Daily Data 

Point Pairs; n “Y” (°C) “X” (°C) “m” “b” 

Eskay Creek Mine Mitchell Deposit 1.029 0.025 0.986 2,247 

Eskay Creek Mine Sulphurets Creek 0.990 1.166 0.979 2,027 

Eskay Creek Mine Sulphurets2 1.202 3.727 0.923 120 

Eskay Creek Mine Teigen Creeka 0.926 2.258 0.985 2,249 

Eskay Creek Mine Unuk-Teigen 0.984 2.963 0.974 1,791 

Mitchell Deposit Sulphurets Creek 0.977 0.932 0.977 2,784 

Mitchell Deposit Sulphurets2 1.151 3.709 0.938 120 

(continued) 
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Table 3.1-16.  Daily Temperature Relationship Equations Applied to 2008 to 2016 Data (completed) 

Linear Equation Y = mX + b 

R2 

Number of 
Daily Data 

Point Pairs; n “Y” (°C) “X” (°C) “m” “b” 

Mitchell Deposit Teigen Creeka 0.891 2.157 0.976 3,026 

Mitchell Deposit Unuk-Teigen 0.956 2.833 0.972 2,531 

Sulphurets Creek Sulphurets2 - - - 0 

Sulphurets Creek Teigen Creeka 0.890 1.197 0.959 2,861 

Sulphurets Creek Unuk-Teigen 0.949 1.993 0.949 2,416 

Sulphurets2 Teigen Creeka 0.726 -0.950 0.918 120 

Sulphurets2 Unuk-Teigen 0.839 -0.478 0.958 117 

Teigen Creeka Unuk-Teigen 1.061 0.789 0.977 2,533 

Notes: 

Bold text = preferred equations, assuming availability of the necessary input data (the station name in bold is the one for which 

the equation is preferable) 

 (-) = not applicable; not enough data point pairs (n) were available. 
a The Teigen Creek meteorological station is located outside of the watersheds of the Unuk River and its tributaries, so it is 

excluded from this report, but its data were used for these gap-filling equations. 

Table 3.1-17.  Daily Precipitation Relationship Equations Applied to 2017 Data 

Linear Equation Y = mX + b 

R2 

Number of 
Monthly Data 
Point Pairs; n “Y” (mm) “X” (mm) “m” “b” 

Eskay Creek Mine Mitchell Deposit 1.612 -1.181 0.615 12 

Eskay Creek Mine Sulphurets Creek 1.219 0.274 0.783 35 

Eskay Creek Mine Sulphurets2 2.084 -2.040 0.267 14 

Eskay Creek Mine Teigen Creeka 2.266 -1.643 0.432 51 

Eskay Creek Mine Unuk-Teigen 0.718 0.436 0.626 26 

Mitchell Deposit Sulphurets Creek - - - 0 

Mitchell Deposit Sulphurets2 1.156 -0.101 0.921 12 

Mitchell Deposit Teigen Creeka 1.358 -0.188 0.683 9 

Mitchell Deposit Unuk-Teigen 1.452 -3.392 0.945 4 

Sulphurets Creek Sulphurets2 - - - 0 

Sulphurets Creek Teigen Creeka 1.402 -0.503 0.416 28 

Sulphurets Creek Unuk-Teigen 0.547 0.445 0.510 22 

Sulphurets2 Teigen Creeka 1.163 0.075 0.579 10 

Sulphurets2 Unuk-Teigen 1.279 -2.753 0.848 4 

Teigen Creeka Unuk-Teigen 0.388 0.765 0.527 23 

Notes: 

Bold text = preferred equations, assuming availability of the necessary input data (the station name in bold is the one for which 

the equation is preferable) 

 (-) = not applicable; not enough data point pairs (n) were available. 

When applying the precipitation equations any negative outputs are set to zero. If the input is zero, then the output is also set to zero. 
a The Teigen Creek meteorological station is located outside of the watersheds of the Unuk River and its tributaries, so it is 

excluded from this report, but its data were used for these gap-filling equations. 
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Table 3.1-18.  Daily Temperature Relationship Equations Applied to 2017 Data 

Linear Equation Y = mX + b 

R2 

Number of 
Daily Data 

Point Pairs; n “Y” (°C) “X” (°C) “m” “b” 

Eskay Creek Mine Mitchell Deposit 1.029 0.025 0.986 2,247 

Eskay Creek Mine Sulphurets Creek 0.990 1.166 0.979 2,027 

Eskay Creek Mine Sulphurets2 1.202 3.727 0.923 120 

Eskay Creek Mine Teigen Creeka 0.926 2.258 0.985 2,249 

Eskay Creek Mine Unuk-Teigen 0.984 2.963 0.974 1,791 

Mitchell Deposit Sulphurets Creek 0.977 0.932 0.977 2,784 

Mitchell Deposit Sulphurets2 1.151 3.709 0.938 120 

Mitchell Deposit Teigen Creeka 0.891 2.157 0.976 3,026 

Mitchell Deposit Unuk-Teigen 0.956 2.833 0.972 2,531 

Sulphurets Creek Sulphurets2 - - - n/a 

Sulphurets Creek Teigen Creeka 0.890 1.197 0.959 2,861 

Sulphurets Creek Unuk-Teigen 0.949 1.993 0.949 2,416 

Sulphurets2 Teigen Creeka 0.726 -0.950 0.918 120 

Sulphurets2 Unuk-Teigen 0.839 -0.478 0.958 117 

Teigen Creeka Unuk-Teigen 1.061 0.789 0.977 2,533 

Notes: 

Bold text = preferred equations, assuming availability of the necessary input data (the station name in bold is the one for which 

the equation is preferable) 

 (-) = not applicable; not enough data point pairs (n) were available. 
a The Teigen Creek meteorological station is located outside of the watersheds of the Unuk River and its tributaries, so it is 

excluded from this report, but its data were used for these gap-filling equations. 

The precipitation equations were derived using orthogonal regressions on concurrent historical 

monthly precipitation datasets between all stations. Orthogonal regressions were used because the 

resulting equations had better R2 values than using regular linear regressions. The precipitation 

equations were developed using total monthly precipitation datasets but were applied to the daily 

datasets. The original offset values were divided by the average number of days per month (30.5). 

When applying these equations, any resulting negative precipitation values were set to zero. Also, if 

a source value (“X”) was zero, the resulting value (“Y”) was also set to zero. 

The temperature equations were derived using normal linear regression on concurrent historical daily 

temperatures between all stations and were applied to the daily datasets. 

3.2 HYDROLOGY 

Hydrologic data collected from 2008 to 2017 have been analyzed (see section 2.3) and hydrologic indices, 

including annual runoff (including monthly distribution of annual runoff), mean annual discharge, peak 

flows, and low flows, have been reported in Rescan (2013a, 2013c, 2015c) and ERM (2018c).  

As expected in high elevation watersheds within the coastal mountains of northwestern British 

Columbia, high mean annual runoff values were observed in the Project watersheds located within 
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the Unuk River Watershed, and more than 85% of annual runoff occurred during the open water 

season (May to October). Peak flow and low flow values showed a strong correlation with watershed 

area, and summer low flows were influenced with glacier coverage of the watersheds. These 

hydrologic indices are summarized for all hydrometric monitoring stations except MCT-WG1 and 

UR-H2, which did not have one full year of continuous hydrometric data, in the following sections. 

Raw data from all hydrometric station are available in Appendix E. Data collection in 2018 is ongoing 

and therefore has not yet been analyzed. 

The following sections present results from hydrometric monitoring stations located within the Unuk 

River Watershed. 

3.2.1 Annual Runoff 

Annual runoff values were high in the gauged sub-watersheds of the Unuk River Watershed 

(Table 3.2-1) in part due to the high annual precipitation in the region and also due to inputs from 

glacier melt that augment flows through the warm summer months. Mean annual runoff values over 

the period of record was higher than 2,100 mm at hydrometric monitoring stations, except the Coulter 

Creek station CLC-H1 which has the lowest median watershed elevation and glacier coverage among 

the monitoring stations.  

Average monthly runoff for the monitored years are provided as a percent of the annual runoff in 

Table 3.2-2. At the monitored locations, relatively low amounts of runoff (i.e., less than 15% of annual 

runoff) were observed during the winter months (November to April) when water is stored in the 

snowpack, and then elevated runoff (i.e., more than 85% of annual runoff) was observed from May 

until October, largely as a result of both snow and glacier melt. At the majority of monitored locations, 

more than 37% of the annual runoff occurs in the months of July and August when snow and glacier 

melt peak due to warm temperatures. The exceptions are Brucejack Creek (station BJ 1.74) which has 

low glacier coverage, and Unuk River upstream of Sulphurets Creek (station UR-H1) and Coulter 

Creek (station CLC-H1) which have low glacier coverage and low median watershed elevation. 

3.2.2 Mean Annual Discharge 

Mean annual discharge for monitored stations generally increased with watershed area (Table 3.2-3). 

Across the Unuk River Watershed monitoring stations, the average mean annual discharge during the 

period of record ranged from 0.58 m3/s at Brucejack Creek (BJ 1.74) with a watershed area of 8.3 km2, 

to 104.7 m3/s at the Unuk River near the BC-Alaska border (WSC-08DD001) with a watershed area of 

1,480 km2.  

3.2.3 Annual Peak Flows 

Instantaneous and daily peak annual flows are presented alongside the drainage area of each monitoring 

station in Table 3.2-4. Across the Unuk River Watershed monitoring stations, the instantaneous and 

daily peak annual flows generally increased with watershed area. The instantaneous peak annual flow, 

averaged over the period of record, ranged from 6.0 m3/s at Brucejack Creek (BJ 1.74) with a watershed 

area of 8.3 km2, to 762 m3/s at the Unuk River near the BC-Alaska border (WSC-08DD001) with a 

watershed area of 1,480 km2. Similarly, the daily peak annual flow, averaged over the period of record, 

ranged from 3.5 m3/s at BJ 1.74 to 553 m3/s at WSC-08DD001. 



 

 

Table 3.2-1.  Annual Runoff (mm) during Period of Record for Hydrometric Monitoring Stations in Unuk River Watershed 

Site Creek 
Med. El.1 

(masl) 
Glacier 

 (%) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Min Mean Max 

BJ 1.74 Brucejack 1516 8 2764 n/a 2374 2342 2177 1765 2099 2125 1908 1762 1762 2146 2764 

MCT-EG1 McTagg 1603 36 n/a n/a 2462 2084 n/a n/a n/a n/a n/a n/a 2084 2273 2462 

GC-H1 Gingras 1535 30 n/a n/a 1992 1676 2329 2619 2856 n/a n/a n/a 1676 2294 2856 

SUR-H1 South Unuk 1338 31 n/a n/a n/a n/a 2847 2705 2389 n/a n/a n/a 2389 2647 2847 

MCT-H1 McTagg 1540 38 1726 2466 2437 2320 2202 2811 2864 n/a n/a n/a 1726 2404 2864 

TMC-H1 Ted Morris 1565 49 n/a 2953 2451 2299 2779 3352 n/a n/a n/a n/a 2299 2767 3352 

SL-H1 (H2) Sulphurets 1584 46 2108 2805 2570 3331 2409 3037 3236 3322 3032 2872 2108 2872 3331 

MC-H1 Mitchell 1662 56 1598 2930 2399 1594 2204 n/a n/a 2965 2822 2757 1594 2409 2965 

MC-H2 Mitchell 1526 41 n/a n/a n/a n/a n/a 2499 2938 3266 2446 2250 2250 2680 3266 

SC-H1 Sulphurets 1469 37 2338 2520 2369 2552 2311 2162 2664 2886 2424 2509 2162 2473 2886 

UR-H1 Unuk 1118 15 2011 2216 1870 2316 2351 2022 2266 n/a n/a n/a 1870 2150 2351 

CLC-H1 Coulter 1002 0 n/a n/a n/a n/a 1980 1211 2062 n/a n/a n/a 1211 1751 2062 

WSC-08DD001 Unuk 1180 40 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 1707 2231 2946 

Notes:  
1 Median Elevation of watershed 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 

  



 

 

Table 3.2-2.  Average Monthly Runoff, as a Percent of Annual Runoff during Period of Record for Hydrometric Monitoring Stations in 

Unuk River Watershed (%) 

Site Creek 
Med. El.1  

(masl) 
Glacier 

 (%) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

BJ 1.74 Brucejack 1516 8 1 1 1 2 16 23 19 12 11 8 4 2 

MCT-EG1 McTagg 1603 36 2 1 1 2 10 17 19 18 18 8 2 2 

GC-H1 Gingras 1535 30 1 1 1 2 9 17 23 21 15 7 3 1 

SUR-H1 South Unuk 1338 31 1 1 1 2 9 17 23 20 14 7 2 2 

MCT-H1 McTagg 1540 38 2 1 1 2 8 15 22 20 15 8 4 2 

TMC-H1 Ted Morris 1565 49 1 1 1 1 5 14 24 25 17 6 2 1 

SL-H1 (H2) Sulphurets 1584 46 1 1 1 1 7 16 24 25 17 6 2 1 

MC-H1 Mitchell 1662 56 1 1 1 2 7 15 25 26 15 4 2 1 

MC-H2 Mitchell 1526 41 1 1 1 1 9 16 23 24 15 7 2 1 

SC-H1 Sulphurets 1469 37 1 1 1 2 8 16 23 23 15 7 2 1 

UR-H1 Unuk 1118 15 1 1 1 3 13 23 18 13 13 7 3 2 

CLC-H1 Coulter 1002 0 1 1 1 2 25 33 14 4 6 10 2 2 

WSC-08DD001 Unuk 1180 40 2 2 1 3 9 17 20 18 13 9 4 2 

Notes:  
1 Median Elevation of watershed 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 

  



 

 

Table 3.2-3.  Mean Annual Discharge (m3/s) during Period of Record for Hydrometric Monitoring Stations in Unuk River Watershed 

Site Creek 
Area1 
(km2) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Min Mean Max 

BJ 1.74 Brucejack 8.3 0.74 n/a 0.64 0.63 0.59 0.48 0.56 0.57 0.51 0.48 0.48 0.58 0.74 

MCT-EG1 McTagg 9.9 n/a n/a 0.77 0.65 n/a n/a n/a n/a n/a n/a 0.65 0.71 0.77 

GC-H1 Gingras 9.8 n/a n/a n/a n/a 0.72 0.81 0.88 n/a n/a n/a 0.72 0.80 0.88 

SUR-H1 South Unuk 341.6 n/a n/a n/a n/a 30.84 29.14 25.71 n/a n/a n/a 25.71 28.56 30.84 

MCT-H1 McTagg 31.9 1.74 2.50 2.47 2.35 2.23 2.83 2.88 n/a n/a n/a 1.74 2.43 2.88 

TMC-H1 Ted Morris 56.6 n/a 5.34 4.43 4.15 5.02 6.02 n/a n/a n/a n/a 4.15 4.99 6.02 

SL-H1 (H2) Sulphurets 75.2 5.00 6.70 6.13 8.20 5.75 7.25 7.71 7.91 7.25 6.87 5.00 6.88 8.20 

MC-H1 Mitchell 41.4 2.09 3.83 2.84 2.09 2.88 n/a n/a 3.87 3.70 3.61 2.09 3.11 3.87 

MC-H2 Mitchell 87.9 n/a n/a n/a n/a n/a 6.95 8.16 9.06 6.88 6.25 6.25 7.46 9.06 

SC-H1 Sulphurets 289.4 21.46 23.10 21.80 23.48 21.27 19.77 24.34 26.38 22.20 22.96 19.77 22.68 26.38 

UR-H1 Unuk 415.3 25.45 28.11 23.73 29.39 29.82 n/a n/a n/a n/a n/a 23.73 27.30 29.82 

CLC-H1 Coulter 12.7 n/a n/a n/a n/a 0.80 0.49 0.83 n/a n/a n/a 0.49 0.71 0.83 

WSC-08DD001 Unuk 1480 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 80.1 104.7 138.2 

Notes:  
1 Watershed area 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 

  



 

 

Table 3.2-4.  Instantaneous and Daily Peak Flow (m3/s) during Period of Record for Hydrometric Monitoring Stations in Unuk River 

Watershed 

Site Creek 
Area1  
(km2) Timing 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Min Mean Max 

BJ 1.74 Brucejack 8.3 Inst.2 12.6 n/a 4.3 7.7 7.0 3.6 4.6 5.2 3.2 n/a 3.2 6.0 12.6 

   Daily 7.2 n/a 3.7 3.5 4.5 2.2 2.9 3.1 2.0 2.3 2.0 3.5 7.2 

MCT-EG1 McTagg 9.9 Inst. n/a n/a 16.6 9.9 n/a n/a n/a n/a n/a n/a 9.9 13.3 16.6 

   Daily n/a n/a 5.6 4.7 n/a n/a n/a n/a n/a n/a 4.7 5.2 5.6 

GC-H1 Gingras 9.8 Inst. n/a n/a 7.1 3.3 6.9 6.6 7.4 n/a n/a n/a 3.3 6.3 7.4 

   Daily n/a n/a 3.3 3.0 4.6 3.4 3.4 n/a n/a n/a 3.0 3.5 4.6 

SUR-H1 South Unuk 341.6 Inst. n/a n/a n/a n/a 183 123 227 n/a n/a n/a 123 178 227 

   Daily n/a n/a n/a n/a 141 105 156 n/a n/a n/a 105 134 156 

MCT-H1 McTagg 31.9 Inst. 16.2 39.6 27.5 43.9 12.1 10.4 15.0 n/a n/a n/a 10.4 23.5 43.9 

   Daily 9.1 12.8 16.2 23.6 9.9 8.2 9.4 n/a n/a n/a 8.2 12.7 23.6 

TMC-H1 Ted Morris 56.6 Inst. n/a 36.4 57.2 57.6 28.8 34.0 n/a n/a n/a n/a 28.8 42.8 57.6 

   Daily n/a 29.0 38.5 43.7 23.1 25.8 n/a n/a n/a n/a 23.1 32.0 43.7 

SL-H1 (H2) Sulphurets 75.2 Inst. 29.1 55.1 72.7 45.4 n/a 40.2 53.8 52.6 38.2 39.6 29.1 47.4 72.7 

   Daily 27.2 52.2 54.0 45.0 29.2 32.8 45.4 36.0 31.6 35.0 27.2 38.9 54.0 

MC-H1 Mitchell 41.4 Inst. n/a 66.9 37.6 46.6 15.2 n/a n/a 25.4 23.7 25.3 15.2 34.4 66.9 

   Daily n/a 46.1 20.3 24.9 13.4 n/a n/a 14.6 14.3 16.3 13.4 21.4 46.1 

MC-H2 Mitchell 87.9 Inst. n/a n/a n/a n/a n/a 46.3 70.3 55.8 38.7 39.4 38.7 50.1 70.3 

   Daily n/a n/a n/a n/a n/a 31.1 43.7 36.0 28.7 30.7 28.7 34.0 43.7 

SC-H1 Sulphurets 289.4 Inst. 132 160 171 141 124 136 186 206 118 146 118 152 206 

   Daily 107 134 132 127 103 107 147 139 97.3 117 97.3 121 147 

UR-H1 Unuk 415.3 Inst. 122 315 277 542 192 163 289 n/a n/a n/a 122 271 542 

   Daily 95.7 200 180 291 155 117 177 n/a n/a n/a 95.7 174 291 

CLC-H1 Coulter 12.7 Inst. n/a n/a n/a n/a 6.5 5.1 9.6 n/a n/a n/a 5.1 7.1 9.6 

   Daily n/a n/a n/a n/a 5.1 3.8 5.8 n/a n/a n/a 3.8 4.9 5.8 

WSC-08DD001 Unuk 1480 Inst. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 388 762 1230 

   Daily n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 316 553 1000 

Notes:  
1 Watershed area 
 2 Instantaneous Peak Flow 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 
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3.2.4 Low Flows 

Annual 7-day low flows for monitored stations generally increased with watershed area (Table 3.2-5). 

The mean annual 7-day low flow over the period of record ranged from less than 0.1 m3/s at smaller 

watersheds (Brucejack Creek [BJ 1.74], Gingras Creek [GC-H1], and Coulter Creek [CLC-H1]) to 

greater than 10 m3/s at WSC-08DD001.  

Summer (June to September) 7-day low flows were affected by both the watershed area and glacier 

coverage (Table 3.2-6). In watersheds with a similar glacier coverage, the summer 7-day low flow 

generally increased with watershed area. However, watersheds with high glacier coverage showed 

greater summer 7-day low flows, primarily due to high glacier melt in summer. For example, while 

the watershed area of Sulphurets Creek at SC-H1 (289.4 km2) is considerably less then that of the Unuk 

River above Sulphurets Creek at UR-H1 (415.3 km2), the average summer 7-day low flow at these two 

stations were similar (21.5 m3/s). This result is attributed to the high glacier coverage at SC-H1 (37%) 

compared to UR-H1 (15%). 

3.2.5 Quality Assurance/Quality Control 

Quality assurance and quality control processes for collection and analysis of hydrometric data, 

aligned with the guidelines and standards published by the BC MOE (2016a), RISC (2009), WSC (1999), 

and ISO (2010), are described in Section 2.3.4.  

RISC (2009) outlines four criteria for both water level data and discharge data that are used to assess 

and grade (i.e., A, B, C, E [estimated], and U [unknown]) the overall quality of hydrometric data. The 

criteria are: instrumentation, stream channel condition, field procedures, and data calculation and 

assessment. The list provided below details the methods that were used in the hydrometric 

monitoring program, with the aim to achive high quality data based on the standards in each of the 

four criteria. 

1. Instrumentation: All instrumentation used and calibration/verification procedures comply 

with the highest quality data collection outlined by in the RISC manual (i.e., Grade A). Data 

loggers and pressure transducers used for the recording and calculation of continuous water 

level at the hydrometric station are checked, and if necessary calibrated by the manufacturer, 

prior to each field season.  

2. Stream Channel Condition: The channel conditions affecting control of water level and discharge 

measurements meet the middle range of quality standards outlined by RISC (i.e., Grade B/C). 

Although monitoring locations are sited to best meet the desirable criteria defined by RISC, 

the highly unstable nature of most streams in the Project area (due to geomorphic processes 

such as erosion and aggradation) makes the higher level of data quality in this criterion 

unfeasible for most monitoring sites. 

3. Field Procedures: The field procedures are designed to follow the highest standards outlined by 

RISC (Grade A). These include the use of a minimum of three benchmarks at each station, 

more than two level checks per year, 20 or more verticals (each accounting for <10% of the 

total discharge) in manual stream flow measurements, and five or more manual flow 

measurements per year. 



 

 

Table 3.2-5.  Annual 7-Day Low Flow (m3/s) during Period of Record for Hydrometric Monitoring Stations in Unuk River Watershed 

Site Creek 
Area1  
(km2) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Min Mean Max 

BJ 1.74 Brucejack 8.3 0.02 n/a 0.08 0.05 0.06 0.03 0.03 0.05 0.08 0.04 0.02 0.05 0.08 

MCT-EG1 McTagg 9.9 n/a n/a 0.17 0.04 n/a n/a n/a n/a n/a n/a 0.04 0.11 0.17 

GC-H1 Gingras 9.8 n/a 0.10 0.07 n/a 0.10 0.07 0.13 n/a n/a n/a 0.07 0.09 0.13 

SUR-H1 South Unuk 341.6 n/a n/a n/a n/a 3.68 3.68 4.79 n/a n/a n/a 3.68 4.05 4.79 

MCT-H1 McTagg 31.9 0.27 0.28 0.33 0.16 0.35 0.03 0.06 n/a n/a n/a 0.03 0.21 0.35 

TMC-H1 Ted Morris 56.6  0.40 0.18 0.06 0.38 0.69 n/a n/a n/a n/a 0.06 0.34 0.69 

SL-H1 (H2) Sulphurets 75.2 0.69 0.15 0.31 0.15 0.28 0.40 0.30 0.42 0.57 0.19 0.15 0.35 0.69 

MC-H1 Mitchell 41.4 0.45 0.18 n/a 0.17 0.30 n/a n/a 0.38 0.37 0.15 0.15 0.29 0.45 

MC-H2 Mitchell 87.9 n/a n/a n/a n/a n/a 0.45 0.11 0.45 0.56 0.55 0.11 0.42 0.56 

SC-H1 Sulphurets 289.4 4.32 2.09 2.46 2.23 2.11 0.76 2.42 1.19 2.68 2.04 0.76 2.23 4.32 

UR-H1 Unuk 415.3 5.15 2.02 4.95 3.55 2.67 1.83 3.71 n/a n/a n/a 1.83 3.41 5.15 

CLC-H1 Coulter 12.7 n/a n/a n/a n/a 0.03 0.01 0.02 n/a n/a n/a 0.01 0.02 0.03 

WSC-08DD001 Unuk 1480 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 5.6 10.9 21.3 

Notes:  
1 Watershed area 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 

  



 

 

Table 3.2-6.  Summer (June through September) 7-Day Low Flow (m3/s) during Period of Record for Hydrometric Monitoring Stations 

in Unuk River Watershed 

Site Creek 
Area1  
(km2) 

Glacier 
 (%) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Min Mean Max 

BJ 1.74 Brucejack 8.3 8 0.38 n/a 0.32 0.75 0.58 0.34 0.26 0.41 0.48 0.37 0.26 0.43 0.75 

MCT-EG1 McTagg 9.9 36 n/a n/a 0.86 0.82 n/a n/a n/a n/a n/a n/a 0.82 0.84 0.86 

GC-H1 Gingras 9.8 30 n/a 1.07 0.70 0.46 0.34 0.61 0.95 n/a n/a n/a 0.34 0.69 1.07 

SUR-H1 South Unuk 341.6 31 n/a n/a n/a n/a 28.20 19.49 21.36 n/a n/a n/a 19.49 23.02 28.20 

MCT-H1 McTagg 31.9 38 1.80 2.18 3.17 1.09 2.15 1.86 2.03 n/a n/a n/a 1.09 2.04 3.17 

TMC-H1 Ted Morris 56.6 49 n/a 3.43 4.07 5.18 4.28 4.86 n/a n/a n/a n/a 3.43 4.36 5.18 

SL-H1 (H2) Sulphurets 75.2 46 5.25 4.83 4.52 11.56 5.25 6.82 8.95 4.72 8.57 6.52 4.52 6.70 11.56 

MC-H1 Mitchell 41.4 56 1.99 1.69 3.02 n/a 2.17 n/a n/a 1.81 3.83 3.28 1.69 2.54 3.83 

MC-H2 Mitchell 87.9 41 n/a n/a n/a n/a n/a 5.85 9.28 4.48 7.25 4.15 4.15 6.20 9.28 

SC-H1 Sulphurets 289.4 37 17.99 20.96 18.10 36.99 18.60 8.46 26.00 20.46 25.68 21.81 8.46 21.51 36.99 

UR-H1 Unuk 415.3 15 11.10 28.53 15.58 25.82 26.30 13.83 10.86 n/a n/a n/a 11.10 21.47 28.53 

CLC-H1 Coulter 12.7 0 n/a n/a n/a n/a 0.16 0.01 0.19 n/a n/a n/a 0.01 0.12 0.19 

WSC-08DD001 Unuk 1480 40 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 47.6 97.5 199.9 

Notes:  
1 Watershed area 

n/a = Not sufficient hydrometric data are available in the year to generate the hydrologic index 
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4. Data Calculation and Assessment: Data calculations meet the mid-range of standards. Results 

were compared to other stations and years and reviewed for anomalies/deficiencies. 

A challenge to meeting these standards on the Project is attaining the recommended number 

of rating measurements to develop a robust rating curve. Standards suggest that 10 (RISC 

2009) to 15 (ISO 2010) field measurements are required to develop robust rating curves. Rating 

curves developed over the years of monitoring have varied in the number of points used, but 

often fall short of these standards as rating curves must be reviewed and revised due to the 

unstable nature of the channels. 

In addition to these standards, in the office, a three-step data quality procedure was performed: 

1. The data reduction and associated analyses were carried out by the Project Hydrologist or 

technician and data was then imported into Aquarius™ software; 

2. Within the Aquarius™ software format the data was reviewed by the Project Hydrologist for 

data integrity and consistency with provincial and federal standards; and 

3. After the review was completed, a final assessment was conducted and, if necessary, 

rationalization of data anomalies or shortcomings was discussed with ERM’s Water Resources 

Discipline Manager. 

3.3 HYDROGEOLOGY 

The following sections present results of hydrogeological monitoring located within the Unuk River 

Watershed.  

3.3.1 Physical Hydrogeology 

Hydraulic Conductivities 

Hydraulic conductivities (K) of overburden and bedrock at the Mine Site, located within the Unuk 

River Watershed, have been estimated from packer tests in the boreholes during drilling operations, 

from slug tests in the completed monitoring wells and piezometers, and by an injection test. Tests 

have been conducted by ERM and KCB during the site investigations from 2009 to 2017. Tables 3.3-1, 

3.3-2, and 3.3-3 present a summary of the completed slug tests, packer tests, and the values of K 

calculated from the test data.  

Records of slug tests and packer tests completed by ERM are provided in Appendix F-3. 

The glacial till (especially basal till), colluvium and moraine sediments are of generally low 

permeability, with hydraulic conductivities varying from 1.5 x 10-10 m/s to 3.6 x 10-6 m/s.  

Bedrock formations are highly complex, consisting of various volcanic, intrusive and sedimentary 

rocks of the Stuhini and Hazelton Groups. The values of hydraulic conductivity calculated from the 

test data range from 3 x 10-10 m/s (for andesite ash tuff penetrated by RES-MW-07 – see Table 3.3-1) 

to 1 x 10-5 m/s (for intensely altered volcanic rocks of unknown protolith penetrated by RES-MW-04 

– see Table 3.3-3).  
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Groundwater Levels and Hydraulic Gradients 

Figures 3.3-1 to 3.3-9 show seasonal fluctuations of groundwater levels measured by transducers 

installed in several of the monitoring wells. As those figures show, groundwater fluctuates daily and 

seasonally on the order of a few meters. 

Appendix F-2.1 provided in Appendix F-2 lists cumulative spot groundwater level measurements 

collected from the 57 monitoring wells present at 50 locations across the proposed Mine Site, which is 

located within the Unuk River Watershed. It also provides a range of groundwater levels measured 

in each of those wells. Ranges of levels measured in a given well vary from 0.44 m to 59.46 m, with 

median value of 3.75 m (of the 41 calculated ranges – for some wells there was only one measurement) 

and an average of 10.48 m. The largest measured fluctuations of groundwater levels are documented 

for wells RES-MW-10A/B and RES-MW-15A and KC10-17A. The wells RES-MW-10A and 10B were 

observed on May 8, 2010 to go dry.  

The median and average values of ranges of spot-manually-measured groundwater levels are of the 

same magnitude as recorded by transducers / data loggers (as shown on Figures 3.3-1 to 3.3-9). Those 

ranges, although large in case of a few wells, are small relative to the magnitude of orographic relief 

in the area. As such, horizontal hydraulic gradients do not change much with time.  

Appendix F-2.2 provided in Appendix F-2 shows vertical hydraulic gradients calculated from manual 

groundwater level measurements for fourteen pairs monitoring wells installed within the Unuk River 

Watershed. Those vertical gradients were calculated using average of groundwater levels measured 

in each of the paired wells during several field events. Upward gradients (ranging from -0.002 to -0.16 

m/m) were calculated to be present at eight out of the fourteen locations, while downward gradients 

(ranging from 0.026 to 0.347 m/m) were calculated to be present at six of the fourteen locations. 

Downward gradients are present some distance above the valleys’ bottoms, while upward gradients 

are present close to the valleys’ bottoms. This is consistent with the typical pattern of recharge and 

discharge areas’ distributions - mountain ridges and high slopes serve as areas of dominant 

groundwater recharge, while valleys serve as areas of dominant groundwater discharge (see an 

interpreted extent of groundwater discharge zones marked on Figure 3.3-10).  

Figure 3.3-10 shows a groundwater potentiometric surface drawn for the Unuk River Watershed using 

groundwater levels measured in 2008 and 2009. Figure 3.3-10 represents groundwater levels present in 

formations near the ground surface. Considering the magnitude of orographic relief of the Unuk River 

Watershed and the range of shallow groundwater levels (tending to mimic the ground surface in a 

somewhat subdued fashion), potentiometric surfaces constructed from groundwater levels measured 

during different years and different seasons would be expected to follow the same patterns observed 

for 2008 and 2009. Regardless of the year and season, shallow groundwater recharges at higher ground 

(mainly), migrates downward along the slopes, and discharges as surface water in mountain valleys.  

  



Table 3.3-1.  Well Hydraulic Conductivity Testing in the Unuk River Watershed

Sand Pack Initial
Well ID Test Type Test Date From (top) To (bottom)  Length (m) Displacement (m) Hvorslev B & R Theis Recovery Artesian Flow Test Location Screened Lithology

A AFT 21-Oct-09 83.71 92.66 8.95 -1.57 - - - - 6.10E-06 Mitchell Pit Volcanic rocks of unknown protoloith (intensely altered)
B FHT 21-Oct-09 17.21 22.13 4.92 1.08 2.11 8.11E-08 8.11E-08 - - Mitchell Pit Volcanic rocks, quartz vein
A' AFT 22-Sep-09 75.38 84.39 9.01 -1.44 - - - - - Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
A' RHT 7-Oct-09 75.38 84.39 9.01 -1.23 -2.21 6.15E-07 4.90E-07 - - Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
B FHT 7-Oct-09 36.38 41.51 5.13 11.13 1.54 8.55E-08 6.60E-08 - - Mitchell Pit Porphyritic monzonite or syenite
B FHT2 7-Oct-09 36.38 41.51 5.13 11.13 1.75 1.75E-07 1.32E-07 - - Mitchell Pit Porphyritic monzonite or syenite
A TR 23-Oct-09 73.66 87.40 13.74 -0.30 - - - 1.46E-07 - Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
B TR 23-Sep-09 23.50 28.84 5.34 -0.63 - - - 3.50E-06 - Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
B RHT 23-Oct-09 23.50 28.84 5.34 -0.63 -0.38 3.93E-06 3.03E-06 - - Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
A FHT 26-Oct-09 72.60 86.72 14.12 13.32 2.34 4.85E-10 3.85E-10 - - Sulphurets Pit Andesite ash tuff
B RHT 24-Sep-09 24.62 31.01 6.39 8.13 -9.26 8.05E-07 5.95E-07 - - Sulphurets Pit Andesite ash tuff
A FHT 14-Oct-09 87.93 97.01 9.08 24.76 2.72 1.85E-07 1.45E-07 - - Kerr Pit Volcanic rocks of unknown protoloith (intensely altered)
A FHT2 14-Oct-09 87.93 97.01 9.08 24.76 4.05 1.90E-07 1.50E-07 - - Kerr Pit Volcanic rocks of unknown protoloith (intensely altered)
B FHT 14-Oct-09 48.96 55.04 6.08 26.74 1.69 2.60E-07 1.98E-07 - - Kerr Pit Volcanic rocks, structural zone
B FHT2 14-Oct-09 48.96 55.04 6.08 26.74 1.57 2.60E-07 2.00E-07 - - Kerr Pit Volcanic rocks, structural zone
A FHT 15-Oct-09 80.31 91.87 11.56 60.02 2.51 4.90E-07 3.90E-07 - - Mitchell Pit Volcanic rocks of unknown protoloith (intensely altered)
A FHT2 15-Oct-09 80.31 91.87 11.56 60.02 1.78 4.90E-07 3.90E-07 - - Mitchell Pit Volcanic rocks of unknown protoloith (intensely altered)
B FHT** 15-Oct-09 59.00 65.93 6.93 58.89 3.37 5.70E-08 4.50E-08 - - Mitchell Pit Volcanic rocks of unknown protoloith (intensely altered)
A RHT 28-Oct-09 60.66 70.55 9.89 -1.44 - - - - - Undifferentiated sedimentary rocks
B FHT 21-Oct-09 13.53 16.20 2.67 1.30 - - - - - Fluvial  gravel (overburden)
A FHT 21-Oct-09 82.53 88.82 6.29 30.02 2.24 1.48E-07 1.15E-07 - - West of Surphurets Pit Siltstone
B FHT 21-Oct-09 21.04 26.85 5.81 12.54 2.37 4.55E-07 3.50E-07 - - West of Surphurets Pit Volcaniclastics/argillites
A FHT 22-Oct-09 77.19 95.86 18.67 16.46 2.40 5.89E-09 4.77E-09 - - Kerr Pit Volcanic rocks of unknown protoloith (intensely altered)
B FHT 22-Oct-09 20.96 27.70 6.74 10.32 2.26 3.24E-09 2.40E-09 - - Kerr Pit Fluvial boulders (overburden)
A FHT 27-Oct-09 69.18 77.97 8.79 32.95 0.84 5.05E-06 3.95E-06 - - West of Surphurets Pit Undifferentiated sedimentary rocks
B FHT 28-Oct-09 43.56 48.80 5.24 28.35 2.49 8.85E-08 6.83E-08 - - West of Surphurets Pit Undifferentiated sedimentary rocks
A FHT 24-Oct-09 91.30 100.10 8.80 NA - - - - - WSF Feldspar porphyry intrusions
B FHT** 5-Oct-09 18.08 23.53 5.45 20.08 1.18 1.65E-07 1.27E-07 - - WSF Undifferentiated sedimentary rocks
B FHT2** 5-Oct-09 18.08 23.53 5.45 20.08 2.47 1.15E-07 8.75E-08 - - WSF Undifferentiated sedimentary rocks

KC08-01 - FHT*** 27-Oct-09 17.68 21.87 4.19 5.65 1.59 1.95E-08 1.50E-08 - - Mitchell-McTagg RSFs Glacial till clay (overburden)
KC08-03 - Aug-17 75.60 84.10 8.50 7.71 4.00E-08 - - - Mitchell-McTagg RSFs Greenstone
KC09-08 - FHT*** 22-Oct-09 45.50 49.25 3.75 35.04 2.40 6.90E-08 5.30E-08 - - Ore Preparation Complex Unknown ash tuff
KC09-09 BDRK FHT*** 27-Oct-09 121.10 126.10 5.00 12.72 1.32 4.20E-07 3.25E-07 - - Mitchell-McTagg RSFs Undifferentiated sedimentary rocks
KC09-12 - FHT*** 27-Oct-09 52.00 57.50 5.50 10.28 2.48 3.64E-09 2.80E-09 - - WSF Undifferentiated sedimentary rocks
KC09-13 - FHT*** 24-Oct-09 54.70 60.90 6.20 31.31 2.49 1.15E-08 8.95E-09 - - WSF Feldspar porphyry intrusions
AFT = artesian flow test
FHT = falling head test (slug test)
RHT = rising head test (slug test)
TR = theis recovery
mbgs = meters below ground surface
BDRK = bedrock
Hvorslev = Hvorslev (1951) analysis for slug tests
B & R = Bouwer and Rice (1976) analysis for slug tests
Theis Recovery = Theis Recovery Method (Theis, 1935) for pumping tests
Artesian Flow Test = Thiem (1906) analysis for constant head tests
*Aquifer thickness taken as thickness of bottom of sandpack to water table. Taken as entire well depth for artesian wells.
** Static water level below top of sand pack interval. Results should be taken with caution. 
*** Wells were not developed prior to slug testing, could cause underestimation of hydraulic conductivity values

Hydraulic Conductivity Results (m/s)Sand Pack Intervals (mbgs)

RES-MW-04

RES-MW-13

RES-MW-05

RES-MW-07

Static WL
(mbgs)

Confluence of Mitchell and 
Sulphurets Creeks

RES-MW-15

RES-MW-14

RES-MW-06

RES-MW-09

RES-MW-10

RES-MW-11

RES-MW-12
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Table 3.3-2.  Falling Head Tests Conducted during Drilling Operations on Borehole KC09-09 in 

the Unuk River Watershed 

Hole ID Test Date 

Test Interval 

Static WL  
(mbgs) K (m/s) Screened Lithology 

From 
(mbgs) To (mbgs) 

KC09-09 2-Sep-09 1.23 6.23 5.0 2.55E-07 Moraine 

KC09-09 3-Sep-09 3.63 13.63 5.1 4.92E-07 Colluvium 

KC09-09 4-Sep-09 19.20 24.2 13.0 4.79E-08 Colluvium 

KC09-09 5-Sep-09 31.05 36.05 7.9 9.59E-08 Colluvium 

KC09-09 6-Sep-09 47.50 52.5 14.2 1.01E-08 Colluvium 

KC09-09 7-Sep-09 65.60 70.6 13.6 1.01E-06 Colluvium 

KC09-10 11-Sep-09 0.50 5.5 1.7 1.20E-07 Glaciofluvial sand 

KC09-13 18-Sep-09 18.50 23.5 11.3 3.68E-07 Fractured Rock 

3.3.2 Groundwater Chemistry 

Systematic collection of samples from the monitoring wells (since 2009 – see Table 2.4-6) and chemical 

analysis of those samples allowed characterization of groundwater quality under baseline conditions. 

The ground water quality generally reflected the mineralized nature of the underlying bedrock and 

was reflective of the localized geology. The groundwater analytical results have been compared to the 

BC Ministry of Environment’s Water Quality Guidelines for Freshwater Aquatic Life (FAL guidelines; 

see Appendix F-1.1 provided in Appendix F-1). Since there are no drinking water well users, FAL 

guidelines were selected over drinking water guidelines. Comparisons to guidelines were used to 

assess the baseline groundwater quality data and to identify when natural background concentrations 

were higher than guideline values. Application of these guidelines provides consistency with the 

analysis of surface water quality results; however, it should be noted that the guidelines in BC do not 

have any legal standing (BC MOE 2018). 

Appendices F-1.2 and F-1.3 (included in Appendix F-1) provide the results of chemical analyses and 

flag for each well which parameters were measured at concentrations naturally greater than the 

guideline value.  

Appendices F-1.4 and F-1.5 (also included in Appendix F-1) provide summary statistics for each 

sampled and analyzed monitoring well, including: 1) number of analyzed samples, 2) number of 

samples with a measured parameter value above the detection limit, 3) maximum value, 4) minimum 

value, and 5) mean value, for analyzed parameters. 

Table 3.3-4 provides summary statistics for the monitoring wells in the Unuk River Watershed. 

Bold-faced numbers listed in Table 3.3-4 flag values that are naturally greater than the FAL guidelines. 

Maximum values of thirteen parameters were naturally greater than the FAL guideline values (note: 

parameters with pH and/or hardness dependent guidelines are not flagged in Table 3.3-4; these 

parameters are flagged in Appendices F-1.4 and F-1.5 of Appendix F-1 if their values are greater than 

FAL guidelines). Those Table 3.3-4 flagged parameters include: pH, ammonia, cyanide, antimony, 

arsenic, beryllium, boron, chromium, cobalt, iron, mercury, selenium, and uranium (see Figures 3.3-11 

to 3.3-24).  



Table 3.3-3.  Packer Testing Results Summary - the Unuk River Watershed

Performed

by Date From (top) To (bottom) Midpoint Type of Test2 K (m/s) Location Screened Lithology

Rescan June 18th, 2009 25.34 42.20 33.77 Double 7.18E-06 Mitchell Pit Volcanic rocks of unknown protolith (intensely altered)

Rescan June 19th, 2009 47.72 66.20 56.96 Double 7.64E-06 Volcanic rocks of unknown protolith (intensely altered)

Rescan June 19th, 2009 63.25 78.54 70.90 Double 1.13E-05 Volcanic rocks of unknown protolith (intensely altered)

Rescan July 14th, 2009 16.54 31.27 23.91 Double 1.23E-06 Mitchell Pit Porphyritic andesite intrusive rocks

Rescan July 15th, 2009 41.23 53.86 47.55 Double 3.94E-07 Intermediate volcanic rocks, massive flows/tuffs

Rescan July 15th, 2009 51.27 66.02 58.65 Double 6.72E-07 Intermediate Volcanic rocks, massive flows/tuffs

Rescan July 31st, 2009 17.27 32.70 24.99 Double 7.86E-08 Sulphurets Pit Andesite ash tuff

Rescan August 1st, 2009 44.02 66.14 55.08 Double 1.36E-08 Andesite ash tuff

Rescan August 2nd, 2009 70.43 99.58 85.01 Double 3.09E-09 Porphyritic monzonite or syenite

Rescan August 3rd, 2009 119.79 151.26 135.53 Double 4.61E-09 Siliceous hydrothermal breccia

Rescan August 5th, 2009 161.56 216.62 189.09 Double 8.06E-10 Porphyritic monzonite or syenite

Rescan August 20th, 2009 42.07 51.41 46.74 Double - FHT 2.47E-07 Kerr Pit Structural zone

Rescan August 20th, 2009 58.78 71.17 64.98 Double - FHT 2.70E-07 Volcanic rocks of unknown protolith (intensely altered)

Rescan August 21st, 2009 76.75 97.01 86.88 Double 8.52E-07 Volcanic rocks of unknown protolith (intensely altered)

Rescan August 27th, 2009 38.47 46.27 42.37 Double 1.71E-08 Mitchell Pit Unknown tuff

Rescan August 28th, 2009 56.46 75.15 65.81 Double 2.72E-07 Unknown intrusive rocks (intensely altered)

RES-MW-11 A Rescan September 7th, 2009 41.06 59.82 50.44 Double 6.70E-09 Confluence of 
Mitchell and 
Sulphurets 

Creeks

Undifferentiated sedimentary rocks

Rescan July 25th, 2009 18.70 35.62 27.16 Double 7.24E-07 Volcaniclastics/Argillites

Rescan July 26th, 2009 36.74 55.38 46.06 Double 7.95E-07 Siltstone

Rescan July 26th, 2009 58.22 69.06 63.64 Double 3.20E-08 Siltstone

Rescan August 15th, 2009 33.34 50.26 41.80 Double 6.08E-08 Kerr Pit Overburden

Rescan August 15th, 2009 62.20 76.10 69.15 Double 2.82E-08 Volcanic rocks of unknown protolith (intensely altered)

Rescan July 20th, 2009 21.34 27.62 24.48 Double 1.33E-07 Undifferentiated sedimentary rocks

Rescan July 20th, 2009 30.80 49.09 39.95 Double 1.42E-07 Undifferentiated sedimentary rocks

Rescan July, 21st, 2009 45.48 62.77 54.13 Double 3.70E-08 Undifferentiated sedimentary rocks

Rescan September 10th, 2009 6.91 18.02 12.47 Double 1.34E-07 WSF Structural zone

Rescan September 11th, 2009 17.52 40.82 29.17 Double 8.02E-07 Feldspar porphyry intrusions  

Rescan September 11th, 2009 35.76 57.54 46.65 Double 3.78E-07 Feldspar porphyry intrusions  

Rescan September 12th, 2009 59.62 72.74 66.18 Double 1.90E-07 Feldspar porphyry intrusions  

Rescan September 13th, 2009 73.42 100.10 86.76 Double 7.91E-09 Feldspar porphyry intrusions  

(continued)

A

RES-MW-12 A

A

RES-MW-14 A

A

RES-MW-05 A'

RES-MW-07 A

Test (mbgs)2

Hole ID

RES-MW-04

RES-MW-15

RES-MW-10

RES-MW-09 A

A

RES-MW-13

West of 
Sulphurets Pit

West of 
Sulphurets Pit



Table 3.3-3.  Packer Testing Results Summary - the Unuk River Watershed (continued)

Performed

by Date From (top) To (bottom) Midpoint Type of Test2 K (m/s) Location Screened Lithology

- KCB August 28th, 2009 6.93 11.10 9.02 Double 8.60E-06 Altered volcanic rocks

- KCB August 28th, 2009 16.10 26.90 21.50 Double 4.00E-06 Altered volcanic rocks

- KCB September 1st, 2009 30.00 40.70 35.35 Double 1.10E-07 Andesite tuff, structural zone

- KCB September 1st, 2009 40.25 49.25 44.75 Double 9.60E-08 Andesite tuff, structural zone

- KCB September 8th, 2009 95.00 113.39 104.20 Double 7.00E-08 Undifferentiated sedimentary rocks

- KCB September 9th, 2009 113.08 126.89 119.99 Double 1.50E-07 Undifferentiated sedimentary rocks

- KCB September 9th, 2009 102.95 126.89 114.92 Double 9.40E-08 Undifferentiated sedimentary rocks

- KCB September 11th, 2009 8.13 15.80 11.97 Double 1.10E-07 Undifferentiated sedimentary rocks

- KCB September 11th, 2009 13.40 25.20 19.30 Double 3.10E-07 Undifferentiated sedimentary rocks

- KCB September 11th, 2009 6.21 28.01 17.11 Double 2.30E-07 Undifferentiated sedimentary rocks

- KCB September 12th, 2009 4.65 14.37 9.51 Double 2.20E-08 Undifferentiated sedimentary rocks

- KCB September 12th, 2009 16.00 30.87 23.44 Double 7.30E-08 Undifferentiated sedimentary rocks

- KCB September 14th, 2009 34.43 40.16 37.30 Double 7.20E-08 WSF Undifferentiated sedimentary rocks

- KCB September 15th, 2009 43.42 51.00 47.21 Double 3.90E-08 Undifferentiated sedimentary rocks and structural zone

- KCB September 18th, 2009 13.95 23.87 18.91 Double 8.20E-08 WSF Undifferentiated sedimentary rocks

- KCB September 18th, 2009 36.33 54.65 45.49 Double 6.20E-07 Undifferentiated sedimentary rocks

- KCB June 6th, 2011 43.57 51.30 47.44 Double 5.50E-07 WSF Argillite and phyllite

- KCB June 6th, 2011 55.65 72.30 63.98 Double 6.10E-08 Argillite and phyllite

- KCB June 8th, 2011 148.60 154.30 151.45 Double 6.50E-08 Argillite and phyllite

- KCB June 9th, 2011 169.58 177.30 173.44 Double 1.10E-09 Argillite and phyllite

- KCB June 9th, 2011 181.60 201.30 191.45 Double 9.50E-10 Argillite and phyllite

- KCB June 15th, 2011 55.32 63.00 59.16 Double 8.10E-08 Siltstone

- KCB June 16th, 2011 67.32 75.00 71.16 Double 3.60E-08 Siltstone

- KCB July 14th, 2011 70.32 75.00 72.66 Double 8.80E-07 Fine-grained sedimentary rock

- KCB July 14th, 2011 84.32 94.00 89.16 Double 2.70E-08 Fine-grained sedimentary rock

- KCB July 12th, 2011 76.32 87.00 81.66 Double 5.20E-09 Mitchell Glacier volcanic tuff and andesitic volcaniclastic rocks

- KCB July 12th, 2011 86.62 92.62 89.62 Double 1.40E-07 volcanic tuff and andesitic volcaniclastic rocks

- KCB July 12th, 2011 94.32 102.00 98.16 Double 1.70E-07 volcanic tuff and andesitic volcaniclastic rocks

- KCB July 12th, 2011 103.32 114.00 108.66 Double 2.90E-08 volcanic tuff and andesitic volcaniclastic rocks

- KCB July 12th, 2011 115.32 120.00 117.66 Double 2.70E-08 volcanic tuff and andesitic volcaniclastic rocks

(continued)
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Table 3.3-3.  Packer Testing Results Summary - the Unuk River Watershed (continued)

Performed

by Date From (top) To (bottom) Midpoint Type of Test2 K (m/s) Location Screened Lithology

- KCB September 8th, 2011 99.00 103.50 101.25 Double 2.00E-06 Mitchell Glacier Volcanic rock

- KCB September 8th, 2011 110.82 115.50 113.16 Double 1.40E-06 Volcanic rock

- KCB September 9th, 2011 126.00 130.50 128.25 Double 1.30E-06 Volcanic rock

- KCB September 9th, 2011 132.00 136.50 134.25 Double 9.50E-07 Volcanic rock

- KCB September 11th, 2011 114.00 120.00 117.00 Double 1.90E-08 Mitchell Glacier Schist

- KCB September 12th, 2011 137.82 154.50 146.16 Double 4.90E-09

- KCB September 14th, 2009 34.43 40.16 37.30 Double 7.20E-08 WSF Undifferentiated sedimentary rocks

- KCB September 15th, 2009 43.42 51.00 47.21 Double 3.90E-08 Undifferentiated sedimentary rocks and structural zone

- KCB September 2017 58.70 81.40 70.05 Single 2.10E-07 Sandstone

- KCB September 2017 106.30 150.00 128.15 Single 1.40E-07 Sandstone, conglomerates, porphyry dikes

- KCB September 2017 151.30 181.90 166.60 Single 8.00E-07 Sandstone, conglomerates, porphyry dikes

- KCB September 2017 189.00 280.70 234.85 Single 3.90E-08 Sandstone, conglomerates, porphyry dikes

- KCB September 2017 369.00 418.70 393.85 Single 2.00E-09 Diorite, monzonite, quartz

- KCB September 2017 609.80 658.50 634.15 Single 2.00E-07 Monzonite, diorite

- KCB September 18th, 2009 13.95 23.87 18.91 Double 8.20E-08 WSF Undifferentiated sedimentary rocks

- KCB September 18th, 2009 36.33 54.65 45.49 Double 6.20E-07 Undifferentiated sedimentary rocks

- BGC N/A 92.10 118.53 105.32 Double N/A Mitchell Pit Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 205.84 252.32 229.08 Double 2.50E-09 Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 356.45 401.11 378.78 Double 2.10E-09 Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 72.29 98.14 85.22 Double 1.30E-07 Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs

- BGC N/A 139.44 171.72 155.58 Double N/A Intermediate volcanic rocks, massive flows/tuffs

- BGC N/A 191.08 215.62 203.35 Double 2.40E-09 Intermediate volcanic rocks, massive flows/tuffs

- BGC N/A 232.44 258.27 245.36 Double 1.00E-09 Intermediate volcanic rocks, massive flows/tuffs

Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs
Porhyritic monzonite intrusive rocks

- BGC N/A 45.58 56.37 50.98 Double 6.80E-07 Porhyritic monzonite intrusive rocks

- BGC N/A 189.53 202.72 196.13 Double 6.40E-07 Intermediate volcanic rocks, massive flows/tuffs

Intermediate volcanic rocks, massive flows/tuffs
Porhyritic monzonite intrusive rocks

(continued)
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Table 3.3-3.  Packer Testing Results Summary - the Unuk River Watershed (completed)

Performed

by Date From (top) To (bottom) Midpoint Type of Test2 K (m/s) Location Screened Lithology

- BGC N/A 17.70 32.26 24.98 Double 4.50E-08 Mitchell Pit Porhyritic monzonite intrusive rocks

- BGC N/A 94.62 119.43 107.03 Double 1.40E-07 Porhyritic monzonite intrusive rocks

Volcanic rocks of unknown protolith (intensely altered)

Porhyritic monzonite intrusive rocks
- BGC N/A 285.67 303.04 294.36 Double 2.20E-08 Volcanic rocks of unknown protolith (intensely altered)
- BGC N/A 55.06 81.22 68.14 Double 1.00E-07 Mitchell Pit Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 121.23 147.29 134.26 Double 3.40E-09 Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 269.82 295.97 282.90 Double 1.70E-09 Volcanic rocks of unknown protolith (intensely altered)

- BGC N/A 39.65 61.43 50.54 Double 1.10E-06 Mitchell Pit Intermediate volcanic rocks, massive flows/tuffs

- BGC N/A 77.72 159.95 118.84 Double 2.90E-07 Intermediate volcanic rocks, massive flows/tuffs

- BGC N/A 195.50 213.27 204.39 Double 2.90E-10 Intermediate volcanic rocks, massive flows/tuffs

M-09-101 - BGC N/A 228.00 247.27 237.64 Double 2.80E-07 Mitchell Pit Andesite ash tuff

M-09-102a - BGC N/A 286.66 298.00 292.33 Double 1.30E-07 Mitchell Pit Andesite ash tuff
1 mbgs = meters below ground surface
2  Packer tests were constant head tests analyzed by the Thiem (1906) method unless labelled with "FHT". FHT = Falling head packer test analyzed by Hvorslev (1951) analysis.
N/A = Data not available

M-09-100

M-09-098

M-09-099

214.96 221.16- BGC N/A 218.06 Double 1.00E-07

Test (mbgs)2

Hole ID



KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Above Grade – Monitoring Wells 
EA-15-2A and EA-15-2B

Figure 3.3-1

Proj # 0444849.0027 | Graphics # KSM-18ERM-034a
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Well 
KC-08-02

Figure 3.3-2

Proj # 0444849.0027 | Graphics # KSM-18ERM-034b
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-2A and RES-MW-2B

Figure 3.3-3

Proj # 0444849.0027 | Graphics # KSM-18ERM-034c
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-3A and RES-MW-3B

Figure 3.3-4

Proj # 0444849.0027 | Graphics # KSM-18ERM-034d
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-7A and RES-MW-7B

Figure 3.3-5

Proj # 0444849.0027 | Graphics # KSM-18ERM-034e
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-9A and RES-MW-9B

Figure 3.3-6

Proj # 0444849.0027 | Graphics # KSM-18ERM-034f

G
ro

un
dw

at
er

 D
ep

th
 (m

et
re

s 
be

lo
w

 g
ra

de
)

Date (dd-mmm-yy)

RES-MW-9B RES-MW-9B Spot Measurements RES-MW-9A Pressure Transducer RES-MW-9A Spot Measurements

17.0

19.0

21.0

23.0

25.0

27.0

29.0

31.0
6-Jul-09 6-Jul-10 6-Jul-11 5-Jul-12 6-Jul-13 6-Jul-14 6-Jul-15 5-Jul-16 6-Jul-17 6-Jul-18

Water level below sensor



KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-13A and RES-MW-13B

Figure 3.3-7

Proj # 0444849.0027 | Graphics # KSM-18ERM-034g
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-14A and RES-MW-14B

Figure 3.3-8

Proj # 0444849.0027 | Graphics # KSM-18ERM-034h
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KSM MINING ULC

Pressure Transducer Recorded Groundwater Levels Measured Below Grade – Monitoring Wells 
RES-MW-15A and RES-MW-15B

Figure 3.3-9

Proj # 0444849.0027 | Graphics # KSM-18ERM-034i
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Table 3.3-4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells within the Unuk River Watershed

Parameter Units Guideline
Number of 

Samples (N) Minimum Value Maximum Value Mean Value

Physical Tests
Colour, True CU Note G 135 2.50 280 6.21
Conductivity μS/cm n.g. 135 213 7680 1277
Hardness (as CaCO3) mg/L n.g. 129 70.5 2430 383
pH pH units 6.5 to 9.0 F 135 3.77 12.0 7.77
Total Suspended Solids mg/L Note K 135 1.50 1220 56.7
Total Dissolved Solids mg/L n.g. 135 144 6620 944
Turbidity NTU Note K 135 0.120 2510 72.2
Anions and Nutrients
Acidity (as CaCO3) mg/L n.g. 135 0.500 1480 51.7
Alkalinity, Bicarbonate (as CaCO3) mg/L n.g. 135 0.500 5720 478
Alkalinity, Carbonate (as CaCO3) mg/L n.g. 135 0.500 382 6.09
Alkalinity, Hydroxide (as CaCO3) mg/L n.g. 135 0.500 699 10.4
Alkalinity, Total (as CaCO3) mg/L n.g. 135 0.500 5720 493
Ammonia as N mg/L 1.97 E 129 0.00250 7.58 0.477
Bromide (Br) mg/L n.g. 135 0.0250 6.97 0.295
Chloride (Cl) mg/L 150 135 0.250 51.0 5.62
Fluoride (F) mg/L Note B 135 0.0405 3.69 0.699
Nitrate (as N) mg/L 3 135 0.00250 0.258 0.0285
Nitrite (as N) mg/L Note D 135 0.000500 0.0250 0.00409
Total Kjeldahl Nitrogen mg/L n.g. 135 0.0250 10.1 0.741
Total Nitrogen mg/L n.g. 135 0.0150 10.1 0.733
Ortho Phosphate as P mg/L n.g. 91.0 0.000500 0.990 0.0226
Total Phosphate as P mg/L n.g. 135 0.00100 1.50 0.0751
Sulfate (SO4) mg/L Note B 135 8.61 1630 247
Cyanides
Cyanide, Weak Acid Diss mg/L 0.005 100 0.000500 0.0103 0.000627
Cyanide, Total mg/L n.g. 132 0.000500 0.0312 0.00107
Thiocyante mg/L n.g. 39.0 0.250 142 7.35
Cyanide, Free mg/L n.g. 41.0 0.000500 0.00250 0.00230
Organic / Inorganic Carbon
Total Organic Carbon mg/L Note G 135 0.100 553 8.91
Dissolved Metals
Aluminum (Al)-Dissolved mg/L Note A 129 0.00100 16.2 0.263
Antimony (Sb)-Dissolved mg/L 0.009 H 129 0.0000500 0.0745 0.00564
Arsenic (As)-Dissolved mg/L 0.005 129 0.000100 0.279 0.0147
Barium (Ba)-Dissolved mg/L 1 H 129 0.00717 0.443 0.0500
Beryllium (Be)-Dissolved mg/L 0.00013 H 129 0.0000500 0.00500 0.000470
Bismuth (Bi)-Dissolved mg/L n.g. 129 0.0000250 0.00500 0.000403
Boron (B)-Dissolved mg/L 1.2 129 0.00500 9.03 0.598
Cadmium (Cd)-Dissolved mg/L Notes B, C 129 0.00000250 0.0195 0.000375
Calcium (Ca)-Dissolved mg/L n.g. 129 21.0 482 110
Chromium (Cr)-Dissolved mg/L 0.001 H, J 129 0.0000500 0.0983 0.00222
Cobalt (Co)-Dissolved mg/L 0.004 129 0.0000500 0.0530 0.00355
Copper (Cu)-Dissolved mg/L Note B 129 0.0000500 12.6 0.198
Iron (Fe)-Dissolved mg/L 0.35 C 129 0.0150 50.7 3.59
Lead (Pb)-Dissolved mg/L Note B 129 0.0000250 0.0890 0.00136
Lithium (Li)-Dissolved mg/L n.g. 129 0.000500 0.800 0.0909
Magnesium (Mg)-Dissolved mg/L n.g. 129 0.0125 299 26.4
Manganese (Mn)-Dissolved mg/L Note B 129 0.000210 4.26 0.699
Mercury (Hg)-Dissolved mg/L 0.00002 135 0.00000250 0.000125 0.00000511
Molybdenum (Mo)-Dissolved mg/L 1 129 0.000167 0.105 0.0105
Nickel (Ni)-Dissolved mg/L Notes B, H 129 0.000250 0.0850 0.00529
Phosphorus (P)-Dissolved mg/L n.g. 129 0.150 1.20 0.167

(continued)



Parameter Units Guideline
Number of 

Samples (N) Minimum Value Maximum Value Mean Value

Dissolved Metals (cont'd)
Potassium (K)-Dissolved mg/L n.g. 129 0.278 55.0 5.97
Selenium (Se)-Dissolved mg/L 0.002 129 0.0000250 0.0860 0.00152
Silicon (Si)-Dissolved mg/L n.g. 129 1.31 16.3 6.93
Silver (Ag)-Dissolved mg/L Note B 129 0.00000500 0.00143 0.0000619
Sodium (Na)-Dissolved mg/L n.g. 129 1.00 1630 171
Strontium (Sr)-Dissolved mg/L n.g. 129 0.227 7.54 1.82
Thallium (Tl)-Dissolved mg/L 0.0008 H 129 0.00000500 0.00100 0.0000800
Tin (Sn)-Dissolved mg/L n.g. 129 0.0000500 0.00154 0.000209
Titanium (Ti)-Dissolved mg/L n.g. 129 0.00500 0.0320 0.00605
Uranium (U)-Dissolved mg/L 0.0085 129 0.00000500 0.0157 0.00159
Vanadium (V)-Dissolved mg/L n.g. 129 0.000250 0.0109 0.00145
Zinc (Zn)-Dissolved mg/L Note B 129 0.000500 0.898 0.0326
Notes:
All guidelines are designed for freshwater aquatic life and are not directly applicable to in situ groundwater quality.
Long-term or chronic effects guidelines are referenced where specified.

n.g. indicates no guideline.
A Al guideline is pH-dependent.
B  guideline is hardness-dependent.
C  Guideline specific to dissolved concentration. All other guidelines are specified for total concentration.
D  Nitrite guideline is dependent on chloride concentration.

G  Guidelines are specified using baseline concentrations as benchmark.

J  Guideline specified for hexavalent chromium.
K  Guideline intended for receiving surface water is not appropriate for benchmarking groundwater quality.

Water Protection and Sustainability Branch, British Columbia Ministry of Environment.

E  Ammonia guideline pH and temperature-dependent. Guideline for temperature of 3.0 ˚C and pH 7.0 presented and used for benchmarking 

Table 3.3-4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells within the Unuk River Watershed 
(completed)

F  Where baseline pH is less than 6.5 or greater than 9.0, guideline is no statistically significant increase (for pH > 9.0) or decrease (for pH < 

H  Working water quality guideline. Reference: BC MOE. 2017. British Columbia Working Water Quality Guidelines. Water Protection and 



RESULTS 

KSM MINING ULC 3-105 

Figures F1 to F12 (included in Appendix F-1.8) provide box and whisker plots of ranges of 

concentrations measured for a selection of parameters with concentrations that were not naturally 

greater than the FAL guideline values.  

General Parameters 

pH: Most groundwater samples showed pH within the expected range for natural waters (6.5 to 9.0), 

although there were some measured instances of low pH in wells located within mineralized rock in 

the deposit areas. In RES-MW-06B, on the south side of the Mitchell Creek Valley, pH 3.8 was 

measured in September 2009. The pH values measured in the samples collected from RES-MW-07A 

were above the FAL guideline range, and several values measured in samples collected from several 

wells were below the guideline range (Figure 3.3-11). 

Turbidity: High turbidity in groundwater samples is typically related to poor completion of the well’s 

sand pack or too vigorous purging and sampling procedures (e.g., using a hydrolift pump; sampling 

with a Grundfos pump resulted in lower turbidity in samples); turbidity is very unlikely to be elevated 

in the aquifer. Most of the samples have average turbidity below 50 NTU. However, high turbidity 

was measured in a few samples (up to 2,510 NTU in RES-MW-04B when that well was sampled for 

the first time in 2009). 

Hardness: Although there is no FAL guideline for hardness, FAL guidelines are hardness dependent 

for the following parameters: cadmium, copper, lead, manganese, nickel, silver, and zinc. Hardness in 

RES-MW-11A was much higher than most other wells and thought to be related to the mineralization 

noted in the borehole log.  

Major/Minor Cations and Anions 

Ammonium/ammonia concentrations were below the guideline value of 1.97 mg/l (calculated for 3.0°C 

and pH 7.0) in all samples except for RES-MW-11A (deep screened well) where the highest observed 

concentration (7.58 mg/l) was 3.5x the guideline. This well is located at the confluence of Sulphurets 

and Mitchell creeks and significant off-gassing was observed during sampling (Figure 3.3-12). 

Fluoride concentrations were elevated in the Mitchell Valley (RES-MW-05, RES-MW-06, RES-MW-10; 

RES-MW-15KC17-64), greater than the hardness dependent FAL guideline values (see Figure F1 

included in Appendix F-1.8). 

Sulphate concentrations were greater than the hardness dependent FAL guideline values in some 

wells located within the Sulphurets sub-watershed with the highest concentrations measured in 

samples collected from the RES-MW-13A– above 1,000 mg/l in these samples (see Figure F2 included 

in Appendix F-1.8). Elevated sulphate concentrations were measured at locations close to mineralized 

zones and likely originate from the oxidation of sulphide minerals that occur naturally in the 

subsurface. Sulphate was also found in high concentrations in groundwater seep samples, particularly 

in the Mitchell Creek Valley and Ted Morris Creek Valley. 
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Figure 3.3-11
Field pH Measurements at Monitoring Wells

Proj # 0444849-0027 | Graphics # KSM-18ERM-035a
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Figure 3.3-12
Range of Concentrations of Ammonia
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Total and Dissolved Metals 

Both total and dissolved metals concentrations are reported although groundwater analyses are 

completed typically for dissolved metals only. Although the FAL guidelines predominantly apply to 

total metals, total metal analyses detect metals associated with suspended material, and therefore are 

dependent on the turbidity of the sample. Sample turbidity is typically a function of the texture of the 

aquifer material, the effectiveness of the screen sand pack, well development and sampling technique. 

Total metal analyses are therefore not indicative of the actual metal concentration in groundwater as 

only minimal suspended material moves with groundwater. 

Maximum values of the following dissolved metals were naturally greater than the FAL guideline 

values: antimony, arsenic, boron, chromium, cobalt, iron, mercury, and selenium (see Figures 3.3-14 

to 3.3-21). Reported beryllium concentrations were also greater than the FAL guideline; however, with 

one exception beryllium concentrations were below the analytical detection limit for groundwater, 

which is greater than the FAL guideline (typically applied to surface water samples). This result is not 

uncommon due to the greater content of anions and cations in groundwater compared to surface 

water. Therefore, beryllium is not discussed further in this section. 

The box and whisker diagrams shown on Figures 3.3-13 to 3.3-20 show ranges of concentrations for 

the dissolved metals naturally greater than FAL guideline values. Figures F3 to F12 included in 

Appendix F-1.8 illustrate ranges of concentrations for a select number of metals that are below the 

guideline values. 

Concentrations of arsenic, chromium, and iron were naturally greater than guideline values in many 

samples collected from several wells (see Figures 3.3-14, 3.3-16, and 3.3-18). The following temporal 

trends were observed for the wells with the greatest frequency of arsenic, chromium, and iron 

concentrations greater than FAL guidelines (Appendix F-1.3):  

 Concentrations of arsenic in RES-MW-13B – no trend 

 Concentrations of chromium in RES-MW-07A – decreasing trend 

 Concentrations of iron in RES-MW-09B – no trend. 

Piper Plots and Groundwater Types 

A Piper plot is provided in Figure 3.3-21 and shows the locations of the various samples. A Piper plot 

provides a geochemical characterization based on major cations and anions for a sample and allows some 

insight into the source and the type of groundwater. Recently recharged groundwater tends to show a 

prevalence of calcium and bicarbonate whereas groundwater with long residence time (e.g., in very low 

conductivity rock) tends to have elevated sodium. Groundwater influenced by naturally occurring metal 

leaching/acid rock drainage (ML/ARD) typically shows predominance of magnesium and sulphate.  

  



Figure 3.3-13
Range of Dissolved Concentrations of Antimony
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Figure 3.3-14
Range of Dissolved Concentrations of Arsenic
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Figure 3.3-15
Range of Dissolved Concentrations of Boron
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Figure 3.3-16
Range of Dissolved Concentrations of Chromium
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Figure 3.3-17
Range of Dissolved Concentrations of Cobalt
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Figure 3.3-18
Range of Dissolved Concentrations of Iron
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Figure 3.3-19
Range of Dissolved Concentrations of Mercury
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Figure 3.3-20
Range of Dissolved Concentrations of Selenium
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Piper Plot of Major Ion Concentrations in Groundwater
Figure 3.3-21

Proj # 0444849-0027 | Graphics # KSM-18ERM-039

Points represent mean concentrations for each sampling location, calculated using concentrations 
below the detection limit represented by values equal to half the detection limit.

Note: 

Mitchell Creek Watershed
Sulphurets Watershed above Mitchell 
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Groundwater near the mineralized deposit area within the Unuk River Watershed shows a 

predominance of sulphate, related to the oxidation of sulphide. The shallow monitoring well near the 

Mitchell-Sulphurets confluence (RES-MW-015B) plots within the range of other wells in the Mitchell 

and Sulphurets sub-watersheds, whereas the deeper well (RES-MW-015A) plots closer to wells 

outside the mineralized deposit area. The wells on the west side of the Sulphurets Valley illustrate a 

major cation/anion chemistry intermediate between CaHCO3 and Ca/MgSO4 (i.e., ‘recently 

recharged’ and ‘naturally ML/ARD influenced’). Monitoring well RES—MW-11 is noted to have 

anomalous chemistry and also plots in a different area to the other samples. RES-MW-13A is screened 

in very low conductivity material where sodium (Na) is the dominant cation. 

3.3.3 Quality Assurance/Quality Control 

For QA/QC purposes, approximately 10% of samples were collected in duplicate. A travel blank and 

a field blank were also taken at each field trip. The assessment of the sampling and analysis precision 

involved calculating the RPD between the sample and its duplicate for each parameter in (see 

Appendix F-1.6). An RPD of less than 20% is considered acceptable in cases where parameter 

concentrations are well above the detection limit. Where parameter concentrations are close to the 

detection limit, analytical precision is lower and an RPD of less than 100% is considered acceptable. 

Where one or a few parameters exceed these criteria, analytical error is suspected whereas if most 

parameters exceed the criteria, sampling is a more likely cause of the error. 

Field and travel blanks showed non-detects for most constituents, excluding pH and acidity (see 

Appendix F-1.7). Several samples were screened out of the data set because of anomalously high pH. 

3.4 SURFACE WATER QUALITY 

Surface water quality throughout the Unuk River Watershed was influenced by its proximity to 

mineralized rock. Consequently, surface water was generally of poor quality, with concentrations of 

several parameters naturally elevated above water quality guidelines in waterbodies throughout the 

watershed. Nutrient concentrations were typically low, and high concentrations of suspended 

sediment were observed, driven by glacial melt in the headwaters of Mitchell and Sulphurets creeks. 

Elevated concentrations of suspended sediment, which originated from erosion of mineralized rock 

through the Unuk River watershed, typically resulted in elevated total metal concentrations.  

Water quality results were compared to the most recent BC and CCME approved or working 

guidelines, as discussed in Section 2.5.3. Where long-term average guidelines do not exist, results were 

compared to short-term maximum guidelines. Unuk River Watershed stream water quality analytical 

data are presented in Appendix G-2; Sulphurets Lake water quality analytical data are presented in 

Appendix G-3. 

The concentrations of water quality parameters measured in the Unuk River Watershed are presented 

in Figures 3.4-1 to 3.4-29 (see Section 3.4.2) for sites sampled since 2007. East Unuk River site EUR1 

and Unuk River sites UR0 and ECM7 were not included in the figures throughout this section due to 

the low number of samples (less than four) collected at these sites; full analytical results for these sites 

are presented in Appendix G-2. 
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Parameters presented in Figures 3.4-1 to 3.4-29 include physical parameters, suspended material, 

nutrients, organic carbon, and major anions. In addition, total and dissolved metals with 

concentrations greater than applicable guidelines are graphed (see Section 3.4.1). These guidelines are 

not discharge standards or regulatory limits; instead, comparisons to these guidelines demonstrate 

the naturally elevated concentrations typically found in the Unuk River Watershed. The analytical 

results for water quality parameters not graphically presented are included in Appendix G-2. For each 

parameter, mean monthly values of water quality data collected since 2007 are presented. Monthly 

summary statistics allow for an assessment of intra-annual variability within the Unuk River 

Watershed. Figures include data collected up to the end of July 2018. 

The hydrological and hydrogeological regimes discussed in Sections 3.2 and 3.3 are important factors 

influencing the water quality of streams in the Project area, and consequently it is important to 

understand the intra-annual patterns of water quality.  

Typical Unuk River Watershed streams experience a broad variation in flow throughout the year. 

The open water period extends from early May until late October, with low-flow periods the rest of 

the year. Annual peak flows occur as a result of snowmelt during the spring freshet between late May 

and mid-July, and from autumn rain events in mid-September. During low-flow periods, flow was 

primarily driven by groundwater inputs, and surface water quality was influenced by groundwater 

quality. Greater detail on the hydrology of Project streams is reported separately (Section 3.2).  

The hydrological regime affected water quality in two ways: 

1. It increased discharge during freshet and heavy rainfall events and diluted concentrations of 

major ions and TDS. 

2. It increased the sediment load and transport during freshet and heavy rainfall events leading 

to increased concentrations of TSS and particulate-associated metals. 

Higher overall concentrations of metals were generally observed in streams with higher annual 

discharges. The exception was in Mitchell Creek, where local mineralization and elevated metal 

concentrations in groundwater led to high metal concentrations despite comparatively low discharges. 

3.4.1 Comparison to Water Quality Guidelines 

Stream sampling sites were grouped by sub-watershed, as follows: 

 Mitchell Creek, including Mitchell, McTagg and Gingras creeks; 

 Sulphurets Creek, including Sulphurets and Ted Morris creeks and Sulphurets Lake; 

 Unuk River, including East Unuk River, Storie Creek, and Coulter Creek; and 

 South Unuk River (Mine Site reference stream). 

Mean factors and frequency of collected samples with concentrations naturally greater than guidelines 

are presented in Table 3.4-1 for the Unuk River Watershed. Twenty-three parameters with guidelines 

are presented in Table 3.4-1. Listed guidelines include 13 BC long-term average (chronic) guidelines, 

four BC short-term maximum (acute) guidelines, four BC working guidelines, and two CCME 
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guidelines. Parameters for which no samples had concentrations greater than the guideline were 

excluded from the table. 

Concentrations of total and dissolved aluminum, total arsenic, total beryllium, total cadmium, total 

cobalt, total chromium, total copper, total and dissolved iron, total lead, total silver, and total zinc 

were greater than guidelines at a minimum of one time for at least one site in every sub-watershed. 

Concentrations of dissolved cadmium, total manganese, total mercury, and total selenium were also 

greater than guidelines in at least one sample collected in the Mitchell Creek, Sulphurets Creek, and 

Unuk River sub-watersheds, but were below guidelines at reference sites on South Unuk River. 

In the Mitchell Creek sub-watershed, concentrations of fluoride (4% of samples), nitrite (less than 1%), 

sulphate (10%), and total uranium (less than 1%) were also greater than guidelines, although 

infrequently. In upper Mitchell Creek, pH values were also frequently below the BC lower limit for pH. 

The magnitude and frequency of naturally occurring concentrations greater than guidelines was 

typically highest in the Mitchell Creek sub-watershed, which were often the result of the acidic 

conditions frequently observed at the five upstream sites (SF1, MC1A, MC1A-US, MC1, and MC1B), 

and the highly mineralized nature of the Project area. The highest factors of concentrations greater than 

guidelines were calculated for total aluminum and total copper in the Mitchell Creek sub-watershed. 

The magnitude and frequency of concentrations greater than guidelines decreased with distance from 

the deposit area in the Mitchell Valley, due to increased dilution and natural attenuation. Sites further 

from, or not downstream from, the deposit area on the Unuk River and the South Unuk River (SUNR 

and SUNR1) had the lowest frequency and factor of concentrations greater than guidelines. 

The following sections provide a detailed discussion of sampling results for water quality parameters 

in the Unuk River Watershed. Discussion and figures are focussed on parameters which naturally 

approach or exceed water quality guidelines in the Unuk River Watershed.  

3.4.2 Physical Parameters 

Most waterbodies were near-neutral to slightly alkaline, with moderately hard to soft waters, and 

with low sensitivity to acid inputs (Figures 3.4-1 to 3.4-3). The exception was the upper Mitchell Creek 

sub-watershed where acidic, poorly buffered conditions exist due to naturally occurring acid rock 

drainage. 

The largest variability in pH values was observed in the Mitchell Creek sub-watershed. Mean monthly 

pH values were below the BC lower limit (pH = 6.5) for every month at MC1A-US, MC1, and MC1B. 

Downstream of the confluence with McTagg Creek, on Mitchell Creek at MC2B and MC2, acidic pH 

values were observed predominantly during May and June (Figure 3.4-1) and were near-neutral or 

slightly alkaline during other months of the year. Acidic pH values were not observed in either 

McTagg Creek or Gingras Creek. 

  



Table 3.4-1.  Summary of Values Greater than Guidelines, Unuk River Watershed, 2007 to 2018

Parameter
Jurisdiction
Guideline 6.5 9.0 6.5 9.0

Watershed Sampling Events Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%)
Mitchell 464 1.8 1.1 48 0.2 1.6 4 1.2 0.2 1.4 10 820 88 96.6 58 13.4 69
Sulphurets 355 - - 0 0 - 0 - 0 - 0 30.9 85 3.6 42 2.9 41
Unuk 279 - - 0 0 - 0 - 0 - 0 24.8 65 1.9 35 2.2 18
Mine Reference 86 - - 0 0 - 0 - 0 - 0 17.5 57 1.8 22 1.4 1

Parameter
Jurisdiction
Guideline

Watershed Sampling Events Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%)
Mitchell 464 7.8 59 53.0 78 39.1 64 3.1 35 4.7 69 136.2 84 32.9 82 55.1 43
Sulphurets 355 1.7 28 8.7 69 3.9 48 4.7 45 1.9 20 23.8 86 7.4 74 20.9 2
Unuk 279 2.2 9 4.8 61 2.4 36 6.2 39 1.9 9 13.4 60 6.0 48 3.7 1
Mine Reference 86 2.4 1 2.4 13 - 0 5.0 42 1.9 3 4.0 41 3.5 33 1.4 1

Parameter
Jurisdiction
Guideline

Watershed Sampling Events Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%) Factor Frequency (%)
Mitchell 464 2.5 42 1.5 28 2.1 12 - 0 2.7 69 3.7 23 1.0 0.2 24.9 80
Sulphurets 355 2.0 16 1.6 1 1.5 7 1.1 0.3 1.3 31 3.0 30 - 0 6.6 70
Unuk 279 1.9 10 1.0 0.4 2.1 6 1.2 1 1.1 0.4 2.7 20 - 0 4.4 61
Mine Reference 86 2.6 12 - 0 - 0 1.0 1 - 0 1.8 6 - 0 2.5 16

Notes:
1  Canadian water quality guideline for the protection of freshwater life, see Appendix G-1 (CCME 2014)
2  BC Ministry of Environment guideline for the protection of freshwater aquatic life, see Appendix G-1 (BC MOE 2018, 2017)
Values below the detection limit were replaced with half the detection limit for calculations
Only parameters above guidelines are included in table
Factor represents the average factor samples were above guideline concentrations
Frequency (%) represents percentage of samples collected at each site that were higher than available guidelines
Replicates and weekly sampling results were averaged prior to factor/frequency calculations
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Monthly Mean pH Values, 2007 to 2018
Figure 3.4-1
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Monthly Mean Total Alkalinity, 2007 to 2018
Figure 3.4-2
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Monthly Mean Hardness Concentrations, 2007 to 2018
Figure 3.4-3
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In Sulphurets Creek and the Unuk River, observed pH values were within the BC guideline range (6.5 to 

9.0). Overall, pH values in these waterbodies did not undergo substantial intra-annual or inter-annual 

variability, although mean monthly pH values were typically lower in spring and summer (Figure 3.4-1).  

Total alkalinity was present predominantly as bicarbonate (Appendix G-2). The acidic upper reach of 

Mitchell Creek was poorly buffered with high sensitivity to acid inputs (Saffran and Trew 1996); 

monthly mean alkalinity values were less than 10 mg/L at upper Mitchell Creek sites (MC1A-US, 

MC1A, MC1, and MC1B; Figure 3.4-2). Further downstream at MC2, alkalinity values exhibited 

substantial intra-annual variability, linked to the hydrological regime. A decrease in alkalinity was 

observed during periods of high stream discharges due to dilution from glacial melt or precipitation. 

During low flow months when groundwater discharge and more concentrated surface runoff 

contribute to streamflow, mean monthly alkalinity values were greater than 20 mg/L, indicating low 

sensitivity to acid inputs. Similar intra-annual variability in alkalinity was observed in the tributaries 

at MCTR and GC-1 (Figure 3.4-2). 

Total alkalinity values in Sulphurets Creek and the main Unuk River, and at the South Unuk River 

reference sites were consistently higher than 10 mg/L during high flow months and higher than 

40 mg/L during low flow months, indicating that streams had moderate to low sensitivity to acid 

inputs (Figure 3.4-2).  

For most streams, hardness and TDS concentrations (Figures 3.4-3 and 3.4-4) followed similar spatial 

and temporal patterns as alkalinity, and were strongly linked to the hydrological regime. During 

periods of higher flow, dissolved solids were diluted, resulting in reduced TDS concentrations 

compared to low flow periods. As hardness values are dependent on the concentrations of dissolved 

calcium and magnesium, dilution of dissolved solids during high flow also resulted in decreased 

hardness concentrations; consequently, the TDS and hardness profiles as presented in Figures 3.4-3 

and 3.4-4 are extremely similar across the Unuk River Watershed. 

To further illustrate the relationship between dissolved solids and the hydrological regime, time series 

of TDS concentrations are plotted in Figure 3.4-5 alongside mean daily discharge hydrographs for a 

selection of sites encompassing each major waterbody (Mitchell Creek, Sulphurets Creek, and Unuk 

River). Lines representing the 95th percentile of data collected in high flow months (May through 

October) and low flow months (November through April) are also plotted on these graphs. Peaks in 

the hydrographs correspond to annual peak flow events, and troughs correspond to low flow periods. 

In the Mitchell Creek sub-watershed, the highest hardness and TDS concentrations were observed at 

the acidic upper Mitchell Creek sites (e.g., MC1A-US, MC1, MC1B); the greatest variability in 

concentrations was also observed at these sites. Mitchell Creek sites typically had soft to moderately 

hard water in the late summer, moderately hard to hard water in the spring and fall, and very hard 

water (> 180 mg/L as CaCO3) during winter. Hardness and TDS values were lower and less variable 

in McTagg Creek and Gingras Creek. 
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Monthly Mean Total Dissolved Solids, 2007 to 2018
Figure 3.4-4
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KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-023a

Site-Specific Total Dissolved Solids and Stream Discharges, 
2007 to 2018

Figure 3.4-5
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RESULTS 

KSM MINING ULC 3-129 

Similar patterns of seasonal variability in hardness and TDS concentrations and a strong link to the 

hydrological regime were observed in the Sulphurets Creek and Unuk River sub-watersheds. 

Hardness and TDS concentrations in Sulphurets Creek were generally comparable among sites, and 

monthly mean values peaked during low flow months at greater than 180 mg/L as CaCO3. Hardness 

and TDS monthly mean concentrations and annual variability were lower in Unuk River and South 

Unuk River. Sites on East Unuk River, Coulter Creek, Unuk River, and South Unuk River generally 

had monthly mean hardness concentrations in the soft to moderately hard range. Exceptions included 

UR1, where mean monthly hardness concentrations greater than 120 mg/L were observed, and Storie 

Creek site STC1, where hardness concentrations peaked above 180 mg/L during low flow months.  

3.4.3 Suspended Material 

In Mitchell Creek, total suspended solids (TSS) concentrations and turbidity were high, particularly 

at the acidic Mitchell Creek sites where TSS concentrations and turbidity were high year-round 

(Figures 3.4-6 and 3.4-7). Monthly average TSS concentrations were highest during the summer 

months but high year-round, and monthly average turbidity levels in upper Mitchell Creek did not 

exhibit a substantial consistent seasonal variation (Figure 3.4-8). 

Further downstream in Mitchell Creek, increased seasonal variability was observed in TSS 

concentrations and turbidity. Levels of these parameters were highest from May to September, and 

patterns in turbidity values closely followed TSS concentrations. The same pattern was observed for 

the Mitchell Creek tributaries, McTagg Creek and Gingras Creek. Inter-annual variability was 

observed at MC2, typically in September, likely reflecting true variability related to the timing of 

sampling and fall storm events (Figure 3.4-7); elevated TSS concentrations and turbidity observed in 

September of various years were associated with extreme rainfall events. 

Outside of the Mitchell Creek sub-watershed, turbidity and TSS concentrations were primarily 

associated with the hydrological regime, with increased sediment loads during freshet at the fall 

period of high rainfall. Due to the high degree of mineralization in the Mitchell and Sulphurets valleys, 

peaks in TSS often resulted in elevated metal concentrations (Section 3.4.7). Turbidity was most likely 

controlled by the sediment load and followed largely similar spatial and temporal patterns as TSS. 

To further illustrate the relationship between TSS and the hydrological regime, time series of TSS 

concentrations are plotted in Figure 3.4-7, alongside mean daily discharge hydrographs, for the same 

sites plotted in Figure 3.4-5. Elevated TSS concentrations correspond to peaks in the hydrographs, and 

are related to annual peak flow events. 

In the Sulphurets Creek sub-watershed, TSS concentrations and turbidity values exhibited substantial 

seasonal variation. Monthly average TSS concentrations and turbidity were greatest in Ted Morris 

Creek (SCT) and at the Sulphurets Creek sampling sites downstream of the Mitchell Creek confluence 

(SC2 and SC3). TSS concentrations and turbidity were higher at SC0, near Sulphurets glacier, than at 

SC1, downstream of Sulphurets Lake, indicating that a portion of the glacial melt sediment load from 

Sulphurets glacier likely settles out in the lake. 
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Monthly Mean Total Suspended Solids, 2007 to 2018
Figure 3.4-6
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KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-023b

Site-Specific Total Suspended Solids and Stream Discharges, 
2007 to 2018

Figure 3.4-7
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Notes: Concentrations below the detection limit were plotted as half the detection limit.
Water quality guidelines for turbidity are dependent on background levels.
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Monthly Mean Turbidity, 2007 to 2018
Figure 3.4-8
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RESULTS 

KSM MINING ULC 3-133 

The lowest turbidity and TSS concentrations in the Unuk River Watershed were observed in Coulter 

Creek (CC1) and the upper East Unuk River (EUR1 and EUR2). TSS concentrations were frequently 

below the analytical detection limit at sites in those streams. As discussed in Section 3.2, glacial coverage 

in Coulter Creek is low; turbidity and TSS concentrations in these areas were likely due to lower glacial 

sediment loading. Turbidity and TSS concentrations in Unuk River and South Unuk River reference 

stream were strongly associated with the hydrological regime, and typically were low compared to the 

Sulphurets and Mitchell sub-watersheds. This result is likely related to increased sediment load from 

glacial melt in the Sulphurets and Mitchell sub-watersheds. Monthly mean concentrations of these 

parameters were higher at UR1, downstream of the Sulphurets Creek confluence, than at UR1A, 

upstream of the confluence, indicating the relative contribution of TSS transported through the Mitchell 

and Sulphurets sub-watersheds to the overall sediment load in Unuk River. 

3.4.4 Nutrients and Organic Carbon 

Total nitrogen concentrations were low in Mine Site area streams. Total nitrogen was primarily in the 

form of nitrate; however, organic nitrogen as indicated by total Kjeldahl nitrogen was occasionally the 

dominant form of nitrogen. 

Nitrate concentrations were typically low (Figure 3.4-9). Nitrate concentrations varied seasonally; the 

greatest mean monthly nitrate concentrations were observed from November to May, and 

consequently peak nitrate concentrations occurred throughout low flow periods but also overlapped 

with freshet. Lowest nitrate concentrations were typically observed in July and August. Nitrate 

concentrations were lowest at sites closest to the sources of mineralization in the Mine Site area (upper 

Mitchell Creek and upper Sulphurets Creek, including Sulphurets Lake) and highest in McTagg 

Creek, Gingras Creek, and in the lower Unuk River Watershed and South Unuk River. 

Nitrite concentrations were frequently below the analytical detection limit (0.001 mg/L). Nitrite 

concentrations were greater than the BC long-term water quality guideline in one sample, collected at 

Mitchell Creek site MC1A-US (0.024 mg/L, September 2011); nitrite concentrations greater than water 

quality guidelines were not observed in any other samples (Section 3.4.1). 

Ammonia concentrations were frequently below the analytical detection limit (0.005 mg/L) in most 

samples from most sites (Appendix G-2). The maximum measured ammonia concentration in Mine 

Site streams (0.049 mg/L, observed at Sulphurets Creek site SC0 in September-October 2015) was an 

order of magnitude below the lowest applicable water quality guideline. Nitrite and ammonia 

concentrations were not graphed. 

Total phosphorus concentrations were high and monthly means were frequently above the CCME 

total phosphorus range for eutrophic lakes and rivers (0.035 to 0.1 mg/L; Figure 3.4-10), particularly 

at sites associated with high sediment loads and TSS concentrations. In Mitchell Creek, mean monthly 

total phosphorus concentrations were above the range for hyper-eutrophic systems (> 0.1 mg/L) year-

round, peaking in April and May, but not appearing to be associated with the hydrological regime. 

Monthly mean phosphorus concentrations in McTagg and Gingras creeks varied from within the 

range for oligotrophic systems (0.004 to 0.01 mg/L) in winter months to greater than 0.1 mg/L during 

high flow months.   
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Notes: Concentrations below the detection limit were plotted as half the detection limit.
BC MOE 30-day mean guideline for nitrate-nitrogen = 3.0 mg/L.
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Monthly Mean Nitrate Concentrations, 2007 to 2018
Figure 3.4-9
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Notes: Concentrations below the detection limit were plotted as half the detection limit.
No BC MOE guideline for total phosphorus in streams exists.
Red dashed lines indicate CCME trigger ranges for total phosphorus in Canadian lakes and rivers:
Hyper-eutrophic > 0.1 mg/L
Eutrophic 0.035 to 0.1 mg/L
Meso-eutrophic 0.02 to 0.035 mg/L

Mesotrophic 0.01 to 0.02 mg/L
Oligotrophic 0.004 to 0.01 mg/L
Ultra-oligotrophic < 0.004 mg/L

Detection Limit

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ah

Monthly Mean Total Phosphorus Concentrations, 2007 to 2018
Figure 3.4-10
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Sites in Sulphurets Creek and Unuk River frequently also had total phosphorus concentrations above 

the hyper-eutrophic range, although concentrations were much lower than in Mitchell Creek. Total 

phosphorus concentrations in the Sulphurets Creek and Unuk River watersheds appeared to be more 

strongly associated with annual discharges; maximum concentrations of total phosphorus were 

associated with peak discharges. 

Ortho-phosphate was frequently below the analytical detection limit (0.001 mg/L) and, when detected, 

was a relatively minor proportion of the total phosphorus concentration for most sites and most 

sampling events (Appendix G-2). These data indicate that there was little bioavailable phosphorus and 

that phosphorus was largely bound to suspended mineral and/or organic substrates. The nitrogen to 

phosphorus ratios, low nutrient concentrations, and the mineral-bound nature of the phosphorus in 

streams indicate that primary production in the Project area is likely nutrient-limited. 

Total organic carbon (TOC) concentrations were below or near the detection limit of 0.5 mg/L at most 

sites in the Mitchell Creek sub-watershed (Figure 3.4-11). Similarly, TOC concentrations in the 

Sulphurets Creek sub-watershed were below or near the detection limit, as were TOC concentrations 

at sites in the upper East Unuk River and at the South Unuk River reference sites. Greater TOC 

concentrations were observed in Unuk River. Intra-annual variability was the result of increased TOC 

concentrations in the spring and fall due to organic components in run-off during freshet and heavy 

rainfall events (i.e., allochthonous material). Outside of variability associated with extreme rainfall 

events, inter-annual variability in TOC concentrations was minor. 

3.4.5 Major Anions 

Chloride concentrations were generally near or below the analytical detection limit (0.5 mg/L; 

Appendix G-2). Consequently, chloride concentrations were not graphed. 

Fluoride and sulphate concentrations followed very similar patterns of site-specific and seasonal 

variability. Concentrations of both anions were strongly associated with TDS concentrations 

(Section 3.4.2), and were typically elevated in winter months compared to summer months 

(Figures 3.4-12 and 3.4-13). 

In the Mitchell Creek sub-watershed, fluoride concentrations greater than the BC short-term 

maximum guideline were observed in four percent of samples (Table 3.4-1). Sulphate concentrations 

were greater than the BC water quality guideline in ten percent of samples. As presented in 

Figures 3.4-12 and 3.4-13, the highest concentrations of fluoride and sulphate were observed at the 

acidic upper Mitchell Creek sites, and monthly mean concentrations of these parameters decreased 

progressively downstream of MC1A-US as elevated concentrations were diluted and attenuated by 

the natural catchment at downstream sites. 

Fluoride and sulphate concentrations were below applicable water quality guidelines in Sulphurets 

Creek, Unuk River, and South Unuk River. Concentrations of both parameters were higher in 

Sulphurets Creek than in Unuk River, and were higher at Unuk River site UR1 than either upstream 

of the confluence with Sulphurets Creek or downstream of that site, indicating further dilution by the 

natural catchment.  
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Detection Limit

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ai

Monthly Mean Total Organic Carbon Concentrations, 2007 to 2018
Figure 3.4-11
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Concentrations below the detection limit were plotted as half the detection limit.
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KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022aj

Monthly Mean Fluoride Concentrations, 2007 to 2018
Figure 3.4-12
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Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
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Monthly Mean Sulphate Concentrations, 2007 to 2018
Figure 3.4-13
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Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
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3.4.6 Total and Dissolved Metals  

Total and dissolved concentrations of selected metals are presented in Figures 3.4-14 to 3.4-29. Existing 

provincial or federal guidelines for the protection of freshwater aquatic life are presented on each 

figure where applicable, as described in Section 2.5.3. Figures and discussion are focussed on 

parameters with measured concentrations greater than applicable guidelines. 

Concentrations of total and dissolved metals were highest at Mitchell Creek sites, where naturally 

occurring mineralization of the area exacerbated the effects of high rainfall events on water quality. 

The effect was attenuated at MC2B and MC2, downstream of the confluence with McTagg Creek, 

where dissolved metal concentrations were typically lower than at the acidic upstream sites, with the 

exception of metals present as oxyanions including antimony, molybdenum, and selenium. At MC2B 

and MC2, a larger proportion of most metals were in particulate form, and seasonal variation was 

more TSS-driven; high concentrations of metals in Mitchell Creek were further attenuated at the 

downstream Sulphurets sites, due to natural carbonate neutralization in Sulphurets Creek. 

In Sulphurets Creek, metal concentrations more closely followed the TSS-influenced seasonal 

variation as described above. Concentrations of total and dissolved aluminum, total arsenic, total 

beryllium, total and dissolved cadmium, total chromium, total cobalt, total copper, total iron, total 

selenium, total silver, and total zinc were greater than applicable water quality guidelines in 20% or 

more of samples collected in this waterbody (Table 3.4-1). Concentrations of dissolved iron, total lead, 

total manganese, total nickel and total mercury were also occasionally greater than guidelines. 

Concentrations of total and dissolved metals were typically below guidelines and frequently below 

analytical detection limits during the winter. Metal concentrations were typically highest at SC2 and 

SC3, downstream of the confluences with Ted Morris Creek and Mitchell Creek. Total metal 

concentrations at SC0 at the toe of the glacier were also high and frequently exhibited substantial 

seasonal variability, but some attenuation occurred between SC0 and SC1, likely in Sulphurets Lake; 

this attenuation was not apparent for dissolved metals or for total selenium and uranium.  

Concentrations of total metals in Sulphurets Creek were carried through to Unuk River, as evidenced by 

the same parameters for which concentrations were greater than guidelines in Sulphurets Creek being 

identified in Unuk River downstream of Sulphurets Creek, albeit with reduced frequencies and factors 

of exceedance for most metals. Seasonal variability in Unuk River was consistent with TSS-influenced 

variation, and apart from antimony, molybdenum, selenium, and uranium, total metal concentrations 

were dominated by particulate rather than dissolved metals. A comparison of metal concentrations at 

UR1A (upstream of Sulphurets Creek) compared to further downstream sites indicated that the 

mineralized Mitchell and Sulphurets watersheds provide a substantial source of metal to Unuk River 

along with high sediment loads.  

Exceptions included total nickel, for which concentrations were occasionally greater than the water 

quality guideline in Unuk River and South Unuk River, but not elsewhere in the Unuk River 

Watershed. Relative to guidelines, concentrations of total and dissolved aluminum, total chromium, 

total copper, and total iron were also high throughout the Unuk River Watershed, including at the 

reference sites in South Unuk River, and at UR1A, upstream of Sulphurets Creek. 

  



Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022al_T

Monthly Mean Total and Dissolved Aluminum Concentrations, 2007 to 2018
Figure 3.4-14 

Detection Limit
CCME Long-term Guideline
BC Long-term Average Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median pH values for each site were used to set the guideline limit.
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Monthly Mean Total and Dissolved Arsenic Concentrations, 2007 to 2018
Figure 3.4-15

Detection Limit
BC Short-term Maximum Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Note variability in vertical axis scales.
No guideline for dissolved arsenic exists. 
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Monthly Mean Total and Dissolved Beryllium Concentrations, 2007 to 2018
Figure 3.4-16

Detection Limit
BC Working Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
No guideline for dissolved beryllium exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ao_T

Monthly Mean Total and Dissolved Cadmium Concentrations, 2007 to 2018
Figure 3.4-17

Detection Limit
CCME Long-term Guideline
BC Long-term Average Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
Note variability in vertical axis scales.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ap_T

Monthly Mean Total and Dissolved Chromium Concentrations, 2007 to 2018
Figure 3.4-18

Detection Limit
BC Long-term Average Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
No guideline for dissolved chromium exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022aq_T

Monthly Mean Total and Dissolved Cobalt Concentrations, 2007 to 2018
Figure 3.4-19

Detection Limit
BC Long-term Average Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
No guideline for dissolved cobalt exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ar_T

Monthly Mean Total and Dissolved Copper Concentrations, 2007 to 2018
Figure 3.4-20

Detection Limit
BC Long-term Average Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
No guideline for dissolved copper exists.
Note variability in vertical axis scales
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022as_T

Monthly Mean Total and Dissolved Iron Concentrations, 2007 to 2018
Figure 3.4-21

Detection Limit
BC Short-term Maximum Guideline

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Note variability in vertical axis scales
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022at_T

Monthly Mean Total and Dissolved Lead Concentrations, 2007 to 2018
Figure 3.4-22

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
No guideline for dissolved lead exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022au_T

Monthly Mean Total and Dissolved Manganese Concentrations, 2007 to 2018
Figure 3.4-23

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
No guideline for dissolved manganese exists.
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BC Long-term Average Guideline
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022av_T

Monthly Mean Total and Dissolved Mercury Concentrations, 2007 to 2018
Figure 3.4-24

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
No guideline for dissolved mercury exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022aw_T

Monthly Mean Total and Dissolved Nickel Concentrations, 2007 to 2018
Figure 3.4-25

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
Minimum hardness-dependent BC Working Guideline for total nickel is 0.025 mg/L.
No guideline for dissolved nickel exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ax_T

Monthly Mean Total and Dissolved Selenium Concentrations, 2007 to 2018
Figure 3.4-26

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
No guideline for dissolved selenium exists.
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Total Dissolved

KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022ay_T

Monthly Mean Total and Dissolved Silver Concentrations, 2007 to 2018
Figure 3.4-27

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
No guideline for dissolved silver exists.
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KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18-022az_T

Monthly Mean Total and Dissolved Uranium Concentrations, 2007 to 2018
Figure 3.4-28

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
BC Working Guideline for total uranium is 0.0085 mg/L
No guideline for dissolved uranium exists.
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Monthly Mean Total and Dissolved Zinc Concentrations, 2007 to 2018
Figure 3.4-29

McTagg, Gingras, and Mitchell Creeks

Ted Morris Creek, Sulphurets Lake, and Sulphurets Creek

East Unuk River, Storie Creek, Coulter Creek, Unuk River, 
and South Unuk River

Notes: Concentrations below the detection limit were plotted as half the detection limit.
Median hardness values for each site were used to set the guideline limit.
No guideline for dissolved zinc exists.
Note variability in vertical axis scales.
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In addition to seasonal variation, inter-annual variability was also observed for many total and 

dissolved metals. Typically, the largest inter-annual variation was observed in September, associated 

with high metal concentrations as a result of intense rainfall events (e.g., in 2011 and 2014). 

Inter-annual variation was therefore a consequence of the relative timing of sampling events and peak 

rainfall. Consistent trends of increasing or decreasing parameters concentrations over various years 

were not observed. 

Dissolved metal concentrations are plotted alongside total metals. Dissolved metals are useful for 

QA/QC purposes and indicate what fraction of a specific metal is present in the dissolved phase. 

Metals dissolved in the water column are more biologically available than metals bound to 

particulates in the water column. 

The total concentrations of most metals of interest throughout the Unuk River Watershed followed 

seasonal trends and corresponded closely to the hydrological regime. Total concentrations of metals 

followed two general patterns: 

1. Most metals followed the seasonal trends observed in TSS concentrations (Section 3.4.3), 

indicating an association with increased sediment loading from terrestrial run-off, glacial melt, 

and increased suspension of stream bed sediments during spring freshet and fall heavy 

rainfall events. This pattern can be observed in Figures 3.4-14 to 3.4-29 by higher monthly 

means in high flow months (May to October) than during the low flow winter period 

(November to April). 

2. A few metals that exist primarily in the dissolved phase (i.e., antimony and molybdenum 

[Appendix G-2], cadmium [Figure 3.4-17], selenium [Figure 3.4-26], and uranium [Figure 3.4-28]) 

followed the seasonal trends observed in TDS concentrations (Section 3.4-2), associated with 

dilution of dissolved solids during peak flows. This pattern can be observed in Figures 3.4-14 to 

3.4-29 by higher monthly means during winter low flow months. 

The trends followed by total metal concentrations were typically a consequence of the proportion of 

the total concentration that was present in the dissolved fraction. For most metals, a substantial 

proportion of the total concentration was in the particulate or colloidal fraction, resulting in seasonal 

trends similar to those observed for TSS concentrations; for these parameters, dissolved metal 

concentrations were frequently below analytical detection limits, particularly in Sulphurets Creek and 

Unuk River. However, metals present as oxyanions at the near-neutral pH of most streams in the 

Sulphurets Creek and Unuk River watersheds (i.e., antimony, molybdenum, selenium, and uranium) 

had a higher proportion of the total concentration in the dissolved fraction, resulting in total metal 

concentrations following seasonal trends similar to those observed for TDS.  

Most streams followed TSS seasonal trends, with metal concentrations highest in high flow periods; 

however, the Mitchell Creek watershed deviated from this overall pattern, particularly the acidic sites 

in the upper Mitchell Creek watershed: SF1, MC1A, MC1A-US, MC1, and occasionally MC1B. 

Concentrations of total and dissolved metals were typically highest at these sites, and higher 

proportions of metals were present in the dissolved fraction. Concentrations of total and dissolved 

aluminum, total arsenic, total beryllium, total and dissolved cadmium, total cobalt, total copper, total 

iron, total selenium, and total zinc were greater than applicable water quality guidelines in more than 
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50% of samples collected in Mitchell Creek (Table 3.4-1). Concentrations of total chromium, dissolved 

iron, total lead, total manganese, total mercury, and total silver were also greater than applicable water 

quality guidelines, at frequencies varying from 12% (total mercury) to 43% (dissolved iron); the total 

uranium concentration was also greater than the water quality guideline in one Mitchell Creek 

sample. Of these parameters, aluminum, beryllium, cadmium, cobalt, copper, lead, manganese, 

uranium, and zinc were predominantly present in dissolved form. 

3.4.7 Hydrocarbons 

At the request of US regulators, a water sample was collected in September 2008 in Sulphurets Creek 

(SC2) for polycyclic aromatic hydrocarbons (PAHs) and total extractable hydrocarbons (TEHs). 

Results of this sampling are presented in Table 3.4-2. Variables were below analytical detection limits. 

Table 3.4-2.  Stream Hydrocarbon Data, 2008 

Site Name SC2 Site Name SC2 

Date Sampled 10-Sep-08 Polycyclic Aromatic Hydrocarbons (cont’d) 

ALS Sample ID L683687-2 Benzo(k)fluoranthene <0.000050 

Matrix Water Chrysene <0.000050 

Hydrocarbons   Dibenz(a,h)anthracene <0.000050 

EPH10-19 <0.25 Fluoranthene <0.000050 

EPH19-32 <0.25 Fluorene <0.000050 

LEPH <0.25 Indeno(1,2,3-c,d)pyrene <0.000050 

HEPH <0.25 2-Methylnaphthalene - 

Polycyclic Aromatic Hydrocarbons Naphthalene <0.000050 

Acenaphthene <0.000050 Phenanthrene <0.000050 

Acenaphthylene <0.000050 Pyrene <0.000050 

Acridine <0.000050 Quinoline <0.000050 

Anthracene <0.000050 d10-Acenaphthene (SS)  94 

Benz(a)anthracene <0.000050 d9-Acridine (SS) 86 

Benzo(a)pyrene <0.000010 d12-Chrysene (SS) 77 

Benzo(b)fluoranthene <0.000050 d8-Naphthalene (SS) 94 

Benzo(g,h,i)perylene <0.000050 d10-Phenanthrene (SS) 92 

Notes: 

All values are in mg/L unless otherwise noted. 

< indicates value is below the analytical detection limit. 

- indicates the parameter was not analyzed. 

3.4.8 Quality Assurance/Quality Control 

Field and travel blanks for stream sampling are presented in Appendix G-4. Measured parameters in 

field and travel blanks were usually below the analytical detection limit, with the exception of pH, 

acidity, and ammonia. Detectable concentrations were more frequently observed in travel blanks than 

in field blanks, indicating that field sampling procedures were successful at avoiding sample 

contamination during the addition of preservatives. 
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The RPD analysis of QA/QC field duplicate data for the Unuk River Watershed was calculated and is 

presented in Appendix G-5 on an annual basis. From 2007 to July 2018, 134 duplicate stream samples 

were collected, representing approximately 10% of total samples collected, and RPD calculations for 

each parameter following the methods presented in Section 2.5.4. Six percent (n = 361) of the 5,676 RPD 

calculations were greater than 20%. Two percent (n=93) of the RPD calculations were greater than 50%. 

Although parameters with relatively high RPD calculations varied, the parameters that exhibited the 

greatest difference in duplicate samples were total metals, particularly total aluminum and total iron. 

This result indicates that high RPD calculations were likely predominantly a reflection of high natural 

variability in the Unuk River Watershed (environmental heterogeneity), rather than sampling error. 

3.5 AQUATIC RESOURCES 

The Unuk River Watershed is a glacial-fed, highly mineralized region with naturally high sediment 

metal concentrations, particularly in Mitchell and Sulphurets creeks. Sediment metal concentrations 

are naturally elevated in the Unuk River downstream of the Sulphurets Creek confluence, and values 

decrease downgradient in the Unuk River. There was generally low primary production in Mitchell 

and Sulphurets creeks, which in turn resulted in low secondary producer abundance, richness, and 

diversity. Unuk River primary production was generally higher, and benthic invertebrate 

communities contained pollution-sensitive taxa and had moderate diversity. 

3.5.1 Sediment Quality 

Data for sediment quality parameters is presented in Figures 3.5-1 to 3.5-15, with the raw data in 

Appendix H-2 and sediment hydrocarbon data in Appendix H-3. 

3.5.1.1 Particle Size 

Sediments in the Unuk River Watershed streams were largely comprised of sand (74%), with small 

proportions of silt (13%), gravel (13%), and clay (1%; Figure 3.5-1). Sulphurets Lake sediments were 

comprised of finer material, with larger proportions of silt (median = 45%) and clay (median = 39%). 

3.5.1.2 Total Organic Carbon and Nutrients 

TOC and total nitrogen (TN) concentrations were low across the Unuk River Watershed (TOC < 1%; 

TN < 0.12%), except in Coulter Creek upstream of the Sulphurets-Unuk River confluence (CC1; 

Figures 3.5-2 to 3.5-3). Coulter Creek had nearly five times the mean concentration of TOC (Coulter 

Creek mean = 1.5%; Unuk River Watershed mean = 0.33%), as well as greater concentrations of TN 

(Coulter Creek mean = 0.15%; Unuk River Watershed mean = 0.042%). 

In the Unuk River, nutrient concentrations tended to naturally decrease from upstream of the 

Sulphurets-Unuk River confluence (TOC ~ 0.5%) to downstream (TOC ~ 0.1%). Very low TOC (< 0.2%) 

and TN (< 0.04%) concentrations were observed in the South Unuk River and Mitchell Creek, while 

those in Sulphurets Creek were more similar to the Unuk River. 
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Sediment Particle Size Composition 2008 to 2016
Figure 3.5-1

0
10
20
30
40
50
60
70
80
90

100

MCTR 20
08

MCTR 20
09

GC−1
 20

10

GC−1
 20

12

MC1 2
00

8

MC1 2
00

9

MC2 2
01

2

Pa
rt

ic
le

 S
iz

e 
(%

)
McTagg, Gingras, and Mitchell Creeks

0
10
20
30
40
50
60
70
80
90

100

SCT 20
08

SCT 20
09

SCT 20
12

SUL 2
00

8

SUL 2
00

9

SC1 2
00

8

SC1 2
00

9

SC1 2
01

2

SC2 2
00

8

SC2 2
00

9

SC2 2
01

2

SC2 2
01

3

SC2 2
01

4

SC3 2
00

8

SC3 2
00

9

SC3 2
01

2

SC3 2
01

3

SC3 2
01

4

Pa
rt

ic
le

 S
iz

e 
(%

)

Ted Morris and Sulphurets Creeks

0
10
20
30
40
50
60
70
80
90

100

Site

Pa
rt

ic
le

 S
iz

e 
(%

)

Coulter Creek, Unuk River, and South Unuk River

Note: Stacked bars represent the mean value of the replicates.
% Gravel (>2 mm)
% Sand (0.063 − 2.0 mm)
% Silt (4 µm − 0.063 mm)
% Clay (<4 µm)

EUR2 2
00

8

EUR2 2
00

9

CC1 2
00

8

CC1 2
00

9

CC1 2
01

2

UR0 2
00

8

ECM8 2
00

8

ECM8 2
00

9

ECM8 2
01

2

ECM9 2
01

2

ECM10
 20

13

ECM10
 20

14

ECM10
 20

16

UR1A
 20

08

UR1A
 20

09

UR1A
 20

12

UR1 2
00

8

UR1 2
00

9

UR1 2
01

2

UR1 2
01

3

UR1 2
01

4

UR1B
 20

12

UR2A
 20

13

UR2A
 20

14

UR2A
 20

16

UR2 2
00

9

UR2 2
01

2

UR2 2
01

3

UR2 2
01

4

SUNR 20
08

SUNR 20
09

SUNR1 2
01

2



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-020b

Sediment Total Organic Carbon Concentrations 2008 to 2016
Figure 3.5-2 
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Sediment Total Nitrogen Concentrations 2008 to 2016
Figure 3.5-3
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Sediment Arsenic Concentrations 2008 to 2016
Figure 3.5-4
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-020e

Sediment Cadmium Concentrations 2008 to 2016
Figure 3.5-5
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.
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Sediment Chromium Concentrations 2008 to 2016
Figure 3.5-6
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.
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Sediment Copper Concentrations 2008 to 2016
Figure 3.5-7
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.



KSM MINING ULC Proj # 0444849-0027 | Graphics # KSM-18ERM-020h

Sediment Iron Concentrations 2008 to 2016
Figure 3.5-8
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.
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Sediment Lead Concentrations 2008 to 2016
Figure 3.5-9
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Values below the detection limit were plotted as half the detection limit.
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Sediment Manganese Concentrations 2008 to 2016
Figure 3.5-10
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Values below the detection limit were plotted as half the detection limit.
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Sediment Mercury Concentrations 2008 to 2016
Figure 3.5-11
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Values below the detection limit were plotted as half the detection limit.
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Sediment Nickel Concentrations 2008 to 2016
Figure 3.5-12
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Values below the detection limit were plotted as half the detection limit.
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Sediment Selenium Concentrations 2008 to 2016
Figure 3.5-13
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Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.
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Sediment Silver Concentrations 2008 to 2016
Figure 3.5-14

0

1

2

3

4

5

MCTR
GC
−1

MC1
MC2

Si
lv

er
 (m

g/
kg

)
McTagg, Gingras, and Mitchell Creeks

0

1

2

3

4

5

SCT
SUL

SC1
SC2

SC3

Si
lv

er
 (m

g/
kg

)

Ted Morris and Sulphurets Creeks

0

1

2

3

4

5

Site

Si
lv

er
 (m

g/
kg

)

Coulter Creek, Unuk River, and South Unuk River

2008
2009
2010
2012
2013
2014
2016

BC Lower
0.5 mg/kg

Median Detection
Limit 0.05 mg/kg

Median Detection
Limit 0.05 mg/kg

Median Detection
Limit 0.05 mg/kg

BC Lower
0.5 mg/kg

BC Lower
0.5 mg/kg

EUR2
CC1

UR0
ECM8

ECM9

ECM10
UR1A UR1

UR1B
UR2A UR2

SUNR

SUNR1

Note: Error bars represent the standard error of the mean.
Values below the detection limit were plotted as half the detection limit.
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Sediment Zinc Concentrations 2008 to 2016
Figure 3.5-15
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Values below the detection limit were plotted as half the detection limit.
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3.5.1.3 Metals 

Sediment total metal concentrations were compared to the BC and CCME sediment quality guidelines 

for the protection of aquatic life (Figure 3.5-4 to 3.5-15). When mean sediment concentrations were 

above their respective guideline concentration, the average factors and percentages by which they 

were above guidelines were calculated for each site (Table 3.5-1).  

The well-mineralized nature of the Unuk River Watershed was strongly apparent in the baseline 

sediment metal data (Figures 3.5-4 to 3.5-15), as arsenic, cadmium, copper, iron, manganese, selenium, 

silver, and zinc concentrations were often naturally above BC Lower or CCME ISQG in the Mitchell, 

Sulphurets, and Unuk River watersheds. Arsenic concentrations tended to be the greatest as they were 

above the upper guideline in most samples, except those in the South Unuk River and those taken in 

2008, as they were not analyzed on the < 63 µm fraction (see Section 2.6.1). Iron concentrations were 

also regularly above the upper guideline throughout the Unuk River Watershed.  

The greatest metal concentrations were usually found within the highly mineralized Mitchell and 

Sulphurets sub-watersheds, which are considered to be major natural sources of metal to the Unuk 

River. These sub-watersheds that feed the Unuk River had the greatest arsenic concentrations, 

surpassing the upper guideline by up to 10 times. Copper and manganese concentrations were also 

commonly above their upper guidelines in Mitchell and Sulphurets Creeks, while zinc was occasionally 

greater than the upper guideline. Selenium concentrations were frequently above the lower guideline, 

and lead and mercury were sporadically greater than the lower guidelines. These naturally elevated 

metal concentrations resulted in an increase of most metals in the Unuk River downstream of the 

confluence with Sulphurets Creek. The main exceptions were chromium and nickel, which were 

present in greater concentrations throughout the Unuk River. Similarly, concentrations of iron and lead 

tended to be relatively comparable throughout the Unuk River Watershed, including at the references 

sites in the South Unuk River. 

The Unuk River had concentrations of manganese and nickel that were occasionally greater than their 

upper guidelines (especially at the upstream-most sites), and chromium and mercury concentrations 

that were commonly greater than the lower guideline. Immediately downstream of the confluence of 

the Unuk River and Ketchum Creek (ECM8), concentrations of lead, mercury, and silver increased. 

This site is downstream of influence from the Eskay Creek Mine where operations ceased in 2008. Also 

downstream of the Eskay Creek Mine, the sediments in Coulter Creek had the greatest concentrations 

of cadmium, selenium, and zinc, and among the highest concentrations of iron, manganese, and 

nickel. However, the site immediately downstream of the confluence of Coulter Creek and the Unuk 

River (ECM10), showed no evidence of elevated metals, indicating that the sediment chemistry of 

Coulter Creek does not have a discernible influence on the sediment chemistry of the Unuk River. 

Following the increase in concentration at the Sulphurets confluence, the concentrations of most 

metals in the Unuk River tended to decrease downstream, resulting in the lowest concentrations 

occurring in the lower Unuk River (UR2 and UR2A). The reference sites in the South Unuk River often 

contained lower metal concentrations, as they do not receive contributions from the highly 

mineralized Sulphurets watershed. Near the Alaskan border (UR2), concentrations of lead, mercury, 

silver, and zinc decreased to largely below the lower guidelines, likely due to dilution by the South 

Unuk River, as well as other tributaries with lower sediment metal concentrations.  
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3.5.1.4 Hydrocarbons 

Sediment hydrocarbons were sampled from SC2 in 2008 and SC2, SC3, ECM10, UR1, UR2A, and UR2 

in 2013 (Appendix H-3). Sediment hydrocarbon concentrations were below laboratory detection limits. 

3.5.1.5 Quality Assurance/Quality Control 

Eight of the sediment quality replicate samples were split in the field and analyzed as duplicates 

(Appendix H-4). The RPD was calculated for parameters that had concentrations at least five times 

greater than their detection limit, which was 57% (186/329) of the observations. Of these, the calculated 

RPD was between 20% and 50% for 27 (15%) of the duplicate measurements, and the RPD was over 

50% for 1 (0.5%) of the duplicate measurements. The elevated RPDs were almost exclusively 

attributable to site UR2A in 2016, where many metal parameters had RPDs of 20% to 30%. This indicates 

that the sediment sample was heterogeneous, likely due to high environmental variability which is not 

uncommon in mineralized areas. As 85% of the data was determined to be within the QA/QC 

standards (RPD < 20%) and there were nearly no major issues (RPD > 50%), the sediment quality data 

was determined to be of good quality and reliable. 

3.5.2 Primary Producers 

Periphyton and phytoplankton biomass data are available in Appendices H-5 and H-6. Appendix H-7 

presents the periphyton taxonomy data and Appendix H-8 the phytoplankton taxonomy data. QA/QC 

results are available in Appendix H-9.  

3.5.2.1 Biomass, Density, and Community Composition 

Periphyton biomass and density were interannually variable, but were generally greater in the Unuk 

River compared to highly mineralized Mitchell and Sulphurets creeks (Figure 3.5-16). Except one 

anomalous sample in Gingras Creek (GC-1) in 2010, periphyton in Sulphurets Creek and its tributaries 

had a maximum mean density of 86,500 cells/cm2, while the maximum mean Unuk River density 

reached 2,050,000 cells/cm2. Chlorophyll a concentrations were well below the BC aquatic life guideline 

of 10 µg/cm2, with a maximum mean of 1.69 µg/cm2 at UR0 in 2008. Periphyton communities were 

dominated by diatoms (Bacillariophyceae), with Cyanophyceae (blue-green algae) and Chrysophyceae 

(golden algae) more common in lower Sulphurets Creek and the Unuk River (Figure 3.5-17).  

In Sulphurets Lake, phytoplankton biomass and density were low (maximum 0.253 µg chl α/L and 

3 cells/mL, respectively), and no algae were found in several samples (Table 3.5-2). When taxa were 

found, Chrysophyceae and Bacillariophyceae were present in low numbers. The low levels of 

phytoplankton are expected given that Sulphurets Lake is very turbid, with very little light penetration 

(Secchi depth 0.1 to 0.2 m; euphotic depth 0.3 to 0.5 m).  

  



Table 3.5-1.  BC and CCME Sediment Quality for the Protection of Freshwater Aquatic Life Guideline Screening, 2008 to 2016

Site Years Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency
MCTR 2 3.4 100% 1.5 50% 1.8 100% - 0% - 0% - 0% 2.9 100% - 0% 1.9 100% 1.0 50% - 0%
GC-1 2 3.1 100% 1.1 100% - 0% - 0% 1.2 50% - 0% 2.7 100% - 0% 2.1 100% 1.0 100% - 0%
MC1 2 16.3 100% 5.7 100% 3.3 100% - 0% - 0% - 0% 9.5 100% 1.7 100% 3.5 100% 1.7 100% 1.6 100%
MC2 1 7.8 100% 2.7 100% 2.7 100% - 0% - 0% - 0% 4.1 100% - 0% 2.1 100% - 0% - 0%
SCT 3 10.1 100% 3.5 100% 2.2 67% - 0% - 0% - 0% 2.9 100% - 0% 1.9 100% 1.2 33% - 0%
SUL 2 18.1 100% 6.3 100% 1.7 100% - 0% - 0% - 0% 9.9 100% 1.8 100% 2.3 100% 1.1 100% 1.4 100%
SC1 3 28.8 100% 10.0 100% 3.3 100% - 0% - 0% - 0% 7.3 100% 1.7 67% 2.6 100% 1.5 67% 2.2 67%
SC2 5 12.9 100% 4.5 100% 4.3 100% 1.3 20% - 0% - 0% 8.4 100% 1.7 80% 2.7 100% 1.3 100% 1.2 20%
SC3 5 11.0 100% 3.8 100% 3.4 100% 1.0 20% - 0% - 0% 5.9 100% 1.2 60% 2.5 100% 1.2 100% 1.0 20%
EUR2 2 3.1 100% 1.3 50% 1.7 50% - 0% 1.7 100% - 0% 1.6 100% - 0% 2.1 100% 1.1 50% - 0%
CC1 3 10.9 100% 3.8 100% 34.3 100% 5.9 100% 1.4 33% - 0% 3.3 100% - 0% 3.0 100% 1.5 100% - 0%
UR0 1 2.3 100% - 0% - 0% - 0% 1.6 100% - 0% 1.1 100% - 0% 1.8 100% - 0% - 0%
ECM8 3 11.3 100% 3.9 100% 1.5 67% - 0% 1.2 67% - 0% 2.4 100% - 0% 2.0 100% 1.1 33% 1.2 33%
ECM9 1 7.1 100% 2.5 100% 2.1 100% - 0% 4.5 100% 1.9 100% 4.1 100% - 0% 2.2 100% 1.1 100% - 0%
ECM10 3 12.9 100% 4.5 100% 1.2 67% - 0% 1.0 67% - 0% 2.2 100% - 0% 1.9 100% 1.0 33% - 0%
UR1A 3 7.6 100% 2.7 100% 1.8 33% - 0% 1.1 100% - 0% 2.2 100% - 0% 1.9 100% 1.0 33% - 0%
UR1 5 9.8 100% 3.4 100% 3.2 100% 1.3 20% 1.9 20% - 0% 5.6 100% 1.6 40% 2.4 100% 1.3 60% - 0%
UR1B 1 6.3 100% 2.2 100% 4.5 100% - 0% 1.3 100% - 0% 7.7 100% 1.4 100% 2.2 100% 1.1 100% - 0%
UR2A 3 6.2 100% 2.2 100% 1.5 100% - 0% - 0% - 0% 2.8 100% - 0% 2.1 100% 1.2 33% - 0%
UR2 4 5.6 100% 2.0 100% 1.2 100% - 0% 1.0 50% - 0% 3.0 100% - 0% 2.3 100% 1.3 50% - 0%
SUNR 2 2.1 50% - 0% 1.0 50% - 0% 1.3 50% - 0% 1.6 100% - 0% 1.9 100% 1.3 50% 1.1 50%
SUNR1 1 1.3 100% - 0% - 0% - 0% 1.1 100% - 0% 1.9 100% - 0% 2.0 100% - 0% - 0%

Site Years Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency Factor Frequency
MCTR 2 1.8 100% - 0% - 0% - 0% 2.0 100% - 0% 1.7 100% - - - 0% - 0%
GC-1 2 1.8 100% - 0% - 0% - 0% 1.4 100% - 0% - 0% - 0% - 0% - 0%
MC1 2 1.2 100% - 0% 2.2 100% 1.0 50% - 0% - 0% 5.2 100% 3.6 100% 1.5 100% - 0%
MC2 1 2.1 100% - 0% - 0% - 0% 1.7 100% - 0% 1.7 100% 1.5 100% 1.3 100% - 0%
SCT 3 1.3 100% - 0% - 0% - 0% 1.5 33% - 0% 1.4 67% - 0% 1.3 33% - 0%
SUL 2 3.2 100% 1.3 100% 3.1 100% 1.6 50% 1.1 50% - 0% 2.0 100% - - 1.5 100% - 0%
SC1 3 5.2 100% 2.2 100% 2.3 67% - 0% 1.7 100% - 0% 1.6 100% 4.0 100% 2.3 67% - 0%
SC2 5 2.0 100% 1.0 20% 1.5 20% - 0% 1.5 100% - 0% 3.2 100% 2.3 100% 2.0 100% 1.4 20%
SC3 5 1.7 100% - 0% 1.6 20% - 0% 1.3 80% - 0% 2.5 100% 2.1 100% 1.5 100% - 0%
EUR2 2 2.4 100% 1.1 50% 1.1 50% - 0% 7.6 100% 1.6 100% - 0% - - 1.4 100% - 0%
CC1 3 2.4 100% 1.2 67% 1.5 67% - 0% 7.3 100% 1.6 100% 11.8 100% 6.3 100% 9.7 100% 3.8 100%
UR0 1 1.8 100% - 0% - 0% - 0% 5.6 100% 1.2 100% - - - - - 0% - 0%
ECM8 3 1.9 100% - 0% 3.6 67% 1.8 33% 2.9 100% - 0% 2.1 67% 4.3 100% 1.3 67% - 0%
ECM9 1 2.3 100% - 0% 2.6 100% - 0% 9.3 100% 2.0 100% 1.4 100% 2.3 100% 1.7 100% - 0%
ECM10 3 1.9 100% - 0% - 0% - 0% 2.3 100% - 0% 1.4 67% 1.3 100% - 0% - 0%
UR1A 3 1.9 100% - 0% 2.0 100% - 0% 2.9 100% - 0% 1.4 67% 1.9 100% 1.3 33% - 0%
UR1 5 2.0 100% 1.4 20% 1.7 40% - 0% 2.1 100% - 0% 2.2 100% 1.7 100% 1.8 80% 1.4 20%
UR1B 1 2.2 100% - 0% - 0% - 0% 2.8 100% - 0% 1.2 100% 1.3 100% 2.2 100% - 0%
UR2A 3 1.4 100% - 0% - 0% - 0% 1.5 100% - 0% 1.1 67% 1.1 100% - 0% - 0%
UR2 4 1.3 100% - 0% - 0% - 0% 1.6 100% - 0% 1.6 25% - 0% - 0% - 0%
SUNR 2 - 0% - 0% - 0% - 0% 1.4 100% - 0% - - - - - 0% - 0%
SUNR1 1 - 0% - 0% - 0% - 0% 1.7 100% - 0% - 0% - 0% - 0% - 0%

 Notes: Only parameters above guidelines are shown.
British Columbia working sediment quality guidelines for the protection of freshwater aquatic life (accessed September 2018).
Canadian Council of Ministers of Environment sediment quality guidelines for the protection of aquatic life (accessed September 2018).
Half the detection limit was substituted for values below the detection limit.
Replicate samples were averaged before calculations.
Factor represents the factor by which sample concentrations were greater than guideline concentrations.
Frequency (%) represents percentage of years where the mean concentration of replicates was higher than available guidelines.
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Periphyton Biomass and Density, 2008 to 2017
Figure 3.5-16
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Periphyton Community Composition, 2008 to 2017
Figure 3.5-17
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Table 3.5-2.  Sulphurets Lake (SUL) Aquatic Biology, 2008 and 2009 

Year 2008 2009 

Depth 
Shallow 

1.8 m 
Mid 
3.0 m 

Deep 
7.4 m 

Shallow 
3.0 m 

Mid 
6.8 m 

Deep 
15 m 

Replicates 1 1 1 2 2 2 

Phytoplankton   
  

  
  

Biomass (μg chlorophyll α/L) 0.069 0.07 0.024 <0.070 0.253 ± 0.233 <0.040 

Density (cells/mL) 3 0 2 0 0 1.5 ± 1.5 

Genus Richness 0 0 1 0 0 1.5 ± 1.5 

Composition Unidentified algae No taxa found Chrysophyceae No taxa found No taxa found Bacillariophyceae 

Benthic Invertebrates   
  

  
  

Density (organisms/m2) - 14.8 0 88.9 ± 59.3 0 14.8 ± 14.8 

Family Richness - 1 0 1.5 ± 0.5 0 0.5 ± 0.5 

Composition - Diptera No taxa found Diptera No taxa found Diptera 

Zooplankton   
  

  
  

Density (organisms/m3) 0 47 74.3 408.1 ± 243.5 177.8 ± 57.1 49.6 ± 27.0 

Family Richness 0 1 1 1.5 ± 0.5 1.5 ± 0.5 2.5 ± 1.5 

Composition No taxa found Rotifera Rotifera Rotifera Rotifera 97% 
Copepoda 3% 

Rotifera 91.7% 
Copepoda 2.7% 

Amoebozoa 5.6% 

Notes: 

Values represent mean ± standard error.  

No benthic invertebrate samples were collected from SUL shallow in 2008 due to the hard-packed sediment. 
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3.5.2.2 Richness and Diversity 

Periphyton mean genus richness ranged from two genera in Sulphurets Creek (SC2; 2013) to 11 genera 

at ECM10 (Unuk River, upstream of Sulphurets Creek; 2016), with the Unuk River generally having 

higher richness, reflecting that the Unuk River is a larger system (Table 3.5-3). Periphyton diversity was 

naturally low in Unuk River Watershed streams, with a maximum mean of 0.51 Simpson’s D at ECM10 

(2016). The low diversity values reflect the low genus richness, and that the majority of samples were 

dominated by a single genus (8/10 samples with one genus comprising >50% of the community).  

Sulphurets Lake phytoplankton genus richness was low (mean 0 to 1.5 genera/sample). 

Table 3.5-3.  Periphyton Richness and Diversity, 2013 to 2016 

Site Year Genus Richness Simpson's Genus Diversity 

Sulphurets Creek   

SC2 2013 2 ± 0.6 0.23 ± 0.15 

SC3 2013 6 ± 1.9 0.45 ± 0.22 

Unuk River   

ECM10 2013 7 ± 0.9 0.23 ± 0.03 

2014 7 ± 1.5 0.31 ± 0.14 

2016 11 ± 1.5 0.51 ± 0.16 

UR1 2013 6 ± 1.2 0.42 ± 0.08 

UR2A 2013 3 ± 0.3 0.05 ± 0.02 

2014 9 ± 0.7 0.27 ± 0.14 

2016 9 ± 1.2 0.25 ± 0.14 

UR2 2013 5 ± 0.9 0.18 ± 0.03 

Notes: 

Values represent mean ± standard error.  

Periphyton richness and diversity values from 2008 to 2010 were excluded due to variable surface areas sampled. 

3.5.2.3 Quality Assurance/Quality Control 

To determine taxonomic precision, specimens were sent to an independent taxonomist for quality 

control sorting (Appendix H-9). The percent similarity between the original and QC taxonomist was 

moderately high (73% to 99%). Differences in taxonomy were due to sub-sampling variance. The QC 

results indicated that the data are of good quality. 

3.5.3 Benthic Invertebrates 

Stream and lake benthic invertebrate taxonomy data are available in Appendices H-10 (Hess sampler), 

H-11 (CABIN kick net), and H-12 (lake Ekman sampler). QA/QC results are available in 

Appendices H-13 to H-15. 



RESULTS 

KSM MINING ULC 3-199 

3.5.3.1 Density, Abundance, and Community Composition 

Benthic invertebrate Hess densities and CABIN kick net abundances were generally highest in the 

upper Unuk River, and East Unuk River, and decreased downstream in the Unuk River 

(Figure 3.5-18). Benthic invertebrate densities and abundances were also high in Coulter Creek, which 

had elevated sediment TOC and metal concentrations. Sulphurets Creek had comparatively low 

benthic invertebrate densities and abundances, which were more comparable to lower Unuk River 

sites (immediately above the Sulphurets Creek confluence at UR1A and below the confluence). 

Elevated benthic invertebrate densities at SC1 in 2009 corresponded with elevated periphyton biomass 

and was largely attributable to the presence of chironomids. 

Unuk River Watershed stream benthic invertebrate communities were dominated by Ephemeroptera 

(mayflies), Plecoptera (stoneflies), and Chironomidae (non-biting midges within Diptera; Figure 3.5-19). 

Chironomidae were more common in Sulphurets Creek and its tributaries, while Ephemeroptera and 

Plecoptera were more abundant in the Unuk River. Plecoptera were also abundant in McTagg and 

Gingras creeks. The Chironomidae Diamesa was the dominant taxon in Sulphurets Creek, and was 

common in the Unuk River downstream of the Sulphurets Creek confluence. Diamesa typically dominate 

glacial-fed streams proximal to the glacier, with other taxa such as Ephemeroptera and Plecoptera not 

usually common until further from the glacier where there are warmer temperatures, and higher 

channel stability and allochthonous inputs (Milner et al. 2001).  

Sulphurets Lake benthic invertebrate density was low (maximum mean 88.9 organisms/m2), with 

communities entirely dominated by Diptera, typically Chironomidae (Table 3.5-2).  

3.5.3.2 Richness and Diversity 

Benthic invertebrate family richness followed similar spatial patterns as density and abundance, with 

the highest richness values in the upper Unuk River, East Unuk River, and Coulter Creek that 

decreased downstream in the Unuk River (Figure 3.5-20). Benthic invertebrate family richness was 

lowest in Ted Morris Creek and Mitchell Creek (mean Hess: 1 to 2 families/sample). Richness in 

Sulphurets Creek was lower below the Mitchell Creek confluence (mean Hess: 1 to 4 families/sample) 

than above the confluence at SC1 (mean Hess: 5 to 6 families/sample). CABIN family richness values 

displayed similar spatial trends and were generally higher than Hess values, which likely reflects that 

CABIN samples a broader range of microhabitats and a larger area. Benthic invertebrate Simpson’s 

family diversity was lower in mineralized Mitchell and Sulphurets creeks than the Unuk River 

(Figure 3.5-21). Family diversity in the Mitchell and Sulphurets watersheds were low to moderate 

(mean Hess: 0.08 to 0.56 Simpson’s D), and were generally less than values observed in Coulter Creek, 

Unuk River, and South Unuk River (mean 0.44 to 0.83 Simpson’s D). CABIN results displayed similar 

spatial patterns, although values were overall slighter greater, likely reflecting the greater richness 

observed with this method.  

3.5.3.3 Quality Assurance/Quality Control 

The debris estimated recovery was high, 96.7 to 100% (Appendices H-13 and H-14), indicating that 

benthic invertebrate specimen recovery from sample debris was thorough. To determine taxonomic 

precision, specimens were sent to an independent taxonomist. Taxonomic precision was high (> 97%) 

for each major taxonomic group (general, Chironomidae, and Oligochaeta) showing excellent data 

quality that is reliable.  
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Benthic Invertebrate Density and Abundance, 2008 to 2017
Figure 3.5-18
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Benthic Invertebrate Community Composition, 2008 to 2017
Figure 3.5-19
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Benthic Invertebrate Richness, 2008 to 2017
Figure 3.5-20

Note: Unidentified individuals were excluded from all analyses except density calculations.
Ostracoda, Cladocera, Copepoda, Porifera, Nematoda, Platyhelminthes, fish and terrestrial invertebrates
were excluded from all calculations.
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Benthic Invertebrate Diversity, 2008 to 2017
Figure 3.5-21

Note: Unidentified individuals were excluded from all analyses except density calculations.
Ostracoda, Cladocera, Copepoda, Porifera, Nematoda, Platyhelminthes, fish and terrestrial invertebrates
were excluded from all calculations.
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3.5.4 Zooplankton 

Appendix H-16 presents the zooplankton taxonomy data.  

Sulphurets Lake zooplankton densities ranged from 0 to 408 organisms/m3 (Table 3.5-2). Communities 

were dominated by rotifers, and mean family richness was less than three families/sample. Low 

zooplankton densities and community richness likely reflects the low phytoplankton biomass and 

density in Sulphurets Lake. 

3.6 FISHERIES 

The fish and fish habitat sampling program in the Unuk River Watershed involved sampling 211 sites, 

including 209 stream reaches and two lakes, over three years from 2008 through 2010. The following 

sections describe the results of the fish habitat and fish community sampling programs, with raw data 

made available in Appendices I-1, I-2, and I-3. 

3.6.1 Habitat 

3.6.1.1 Streams 

Fish habitat was surveyed in eight streams and two lakes within the Unuk River Watershed 

(Table 3.6-1; Figure 3.6-1). The surveys took place in both anticipated road alignment crossings and in 

the general receiving environment, regardless of whether or not fish were present. As such, fish 

habitat described should be considered potential habitat for fish, not evidence of fish bearing status 

which is determined in Section 3.6.2.  

Table 3.6-1.  Summary of Stream Reaches within the Receiving and Reference Environment 

of the Unuk River Watershed 

Location 
Sub-

Watershed 
Watershed  
Description Reach 

Stream 
Length (km) Reach Description 

Unuk 
     

Unuk River Kaypros 
Creek 

Initial Upstream 
Tributary of Unuk 

River 

1 2.8 Channel confined, low gradient, riffle-
pool morphology, gravel channel 

substrates 

  1-3 2.5 The first three reaches are located in 
Alaska. Reach 3 channel unconfined 

and braided    
4 1.7 Entrenched channel, second canyon    
5 2.4 Unconfined channel, multiple 

channel braids    
6 3.2 Entrenched channel, third canyon    
7 29.4 Unconfined channel, multiple channel 

braids and side channels, gradient 1%    
8 4.9 Confined and entrenched channel, 

bedrock banks and substrates    
9 9.5 Unconfined channel, braided with 

gravel/cobble bars    
10 12.6 Occasionally confined channel smaller 

channel width 

(continued) 
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Table 3.6-1.  Summary of Stream Reaches within the Receiving and Reference Environment 

of the Unuk River Watershed (completed) 

Location 
Sub-

Watershed 
Watershed  
Description Reach 

Stream 
Length (km) Reach Description 

Unuk (cont’d) 
    

South Unuk 
River 

- Tributary of Unuk 
River 

1 9.5 Unconfined channel, braided with 
gravel/cobble bars 

Coulter 
Creek 

- Tributary of Unuk 
River 

1 1.8 Unconfined channel, channel banks not 
defined due to high velocity flood event, 

low gradient    
2 3.4 Entrenched channel, multiple falls and 

cascades, high gradient    
3 4.7 Confined channel, low gradient 

Sulphurets 
Creek 

- Tributary of Unuk 
River 

1 1.3 Unconfined channel, gradient 1%, 
braided channel    

2 5.7 Entrenched channel, long cascades and 
falls, bedrock banks    

3 5.3 Unconfined channel, gradient 3%, 
braided channel    

4 2.0 Confined channel, cobble and boulder 
channel substrates, gradient 4%    

5 - Sulphurets Lake 

Sulphurets 
Creek 

Ted Morris 
Creek 

Tributary of Unuk 
River that discharges 
into Sulphurets Creek 

1 9.5 Confined channel, cobble and boulder 
channel substrates, gradient 5% 

Mitchell 
Creek 

- Tributary of Unuk 
River that discharges 
into Sulphurets Creek 

1 0.6 Unconfined channel, braided channel, 
low gradient   

2 5.1 Confined channel and entrenched in 
sections, cobble and boulder channel 

substrates, high gradient,   
3 2.4 Broad glacial fan, multiple braided 

channels, gradient 1% 

McTagg 
Creek 

- Tributary of Unuk 
River that discharges 
into Mitchell Creek 

1 2.5 Confined channel and entrenched in 
sections, cobble and boulder channel 

substrates, high gradient,    
2 0.8 Unconfined channel, braided channel, 

low gradient    
3 1.9 Confined channel, cobble and boulder 

channel substrates, gradient 5% 

Note: Dashes indicates not applicable 

Fish migration barriers were present in the lower reaches of Coulter and Sulphurets creeks; therefore, 

the stream crossings were classified as non-fish-bearing upstream of these fish migration barriers 

(Plates 3.6-1 and 3.6-2). A summary of fish bearing crossing locations along the road alignments 

intersecting Coulter and Sulphurets creeks is present in Table 3.6-2. A total of eight fish bearing 

crossings were found along Sulphurets Creek and three on Coulter Creek. In general, fish bearing 

crossings had riffle/pool morphology and presented good rearing habitat for salmonids (Table 3.6-2).  
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Table 3.6-2.  Individual Fish Bearing Stream Crossing Habitat Details

Easting Northing

Mean Channel 
Width 

(m) 
Mean Gradient 

(%)

Mean Residual 
Pool Depth 

(m)

Mean Bankfull 
Depth 

(m)
Dominant 
Substrate Morphology

Dominant 
Cover Type

Riparian 
Vegetation 

Type Overwintering Rearing Spawning

Sulphurets Access Road 2060 S3 407703 6266547 1.9 0.5 - 0.3 F RP OV C F G N

 2061(Coulter Creek) S2 407561 6266553 16.0 1.5 0.6 - G RP LWD C G G G

2062 FSZ** - - - - - - F - LWD C - - -

2063 S2 407277 6265832 12.7 3.5 0.3 - G RP LWD C P F N

2064 S4 407274 6265770 1.4 14.0 0.2 0.3 C SP OV C P F N

2076 FSZ** 407807 6262859 - - - - - - - - - - -

2077 FSZ** 408143 6262745 - - - - - - - - - - -

 2Unuk River S1 408020 6262770 145.0 1.0 - - C RP DP C G G P

Coulter Creek Access Road Unuk River - 1025 S1 408275 6263910 71.0 1.0 - 1.9 G RP LWD C G G P

5008 S4 408373 6263805 0.8 5.0 0.1 0.2 F RP U C P G F

5007 S2 408404 6263727 9.7 1 0.2 0.4 G RP LWD C G G G

Riparian Vegetation Type: Dominant Substrate: Morphology: Habitat: ** FSZ = side channel
D = deciduous F = fines CP = cascade pool G = good Dashes indicate not applicable or no data available 
C = coniferous C = cobble RP = riffle pool P = poor
S = shrubs B = boulder SP = step pool F = fair
G = grass G = gravel LC = large channel N = none
M = mixed

Channel Characteristics Stream Habitat Habitat Quality

2009

2010

Year Road ILP
Stream 
Class

Location Channel Measurements
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Plate 3.6-1.  Cascade on Sulphurets Creek. 

 

Plate 3.6-2.  Falls on Coulter Creek. 

Detailed summaries of channel characteristics, morphology, substrate and cover can be found in 

Tables 3.6-3 to 3.6-6. In general, dominant bank and bed substrates were cobble substrates. Channels 

possessed cascade-pool morphology and a sinuous pattern and were unconfined for the majority of 

creeks. The overall habitat ranking for salmonids was fair (Figure 3.6-2). Good spawning habitat was 
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found in Coulter, Kaypros, and Sulphurets creeks and the Unuk River. Rearing habitat was fair to good 

at most streams, with the exception of McTagg and Ted Morris creeks, which were predominantly 

poor for rearing. Overwintering habitat was also found fair to good at most streams, though poor to none 

at McTagg, and Ted Morris creeks. 

3.6.1.2 Instream flow  

The BCIFM was conducted in Sulphurets Creek downstream of the proposed SCHP. One transect 

(SC-H1) was established downstream of the proposed SCHP because of the short reach length (500 m), 

presence of one cascade habitat type, and similar habitat conditions within the reach. Eight flow 

sampling events were conducted in 2010, during which substrate and habitat cover was assessed at 

three different flows. Bankfull width, wetted width, mean wetted depth, mean velocity and discharge 

are summarized in KSM Project: 2010 Surface Water Quality Hydrology Summary Report (Rescan 2011c). 

Table 3.6-7 shows a summary of substrate and habitat cover composition. Habitat cover was similar 

for all three sampling events because limited cover exists within the lower reach of Sulphurets Creek. 

Boulders was the dominant cover type in Sulphurets Creek. Cobble and boulders were the dominant 

substrate types in Sulphurets Creek. 

3.6.1.3 Lakes 

Sulphurets Lake is a proglacial lake located in the Sulphurets sub-watershed at an elevation of 580 m 

(Plate 3.6-3), upstream of the 200 m cascade fish migration barrier on Sulphurets Creek. It is a small 

(16.9 ha surface area) turbid, high elevation, lake with steep talus slopes along the eastern shoreline. 

The maximum depth was 7.5 m. Shoreline substrates were dominated by gravel and cobble, but 

boulders were dominant along the eastern end of the lake (Figure 3.6-3). Shoreline vegetation was 

absent within the glacial carved lake valley; however some shrubs and deciduous trees were present 

at the western end of the lake. Shoreline type was primarily cliffed/bluff, but low-rocky along the 

western shoreline. The percentage of littoral zone area (< 2 m water depth) was moderate within 

Sulphurets Lake, with a shallow littoral zone at the southern end of the lake. Littoral zones substrates 

were dominated by sand. Emergent and submergent vegetation was not present in the lake. There 

was also an abundance of fish cover present, in the form of large boulders. 

There was one outlet for the lake, Sulphurets Creek. There were four inlets, one which flowed from 

the upslope glacier. 

3.6.2 Community 

The Unuk River is a large river system with diverse fish communities. It provides spawning routes for 

Pacific salmon (Oncorhynchus spp.), anadromous Steelhead (O. mykiss), and Cutthroat Trout (O. clarkii 

clarkii), and serves as habitat for resident Rainbow and Cutthroat Trout, and Dolly Varden (Salvelinus 

malma). Seven species were found to be present in the Unuk River Watershed (Canadian waters) and 

are shown in Tables 3.6-8 and 3.6-9.  

Dolly Varden were the most widely distributed species within the Unuk River study area. This result is 

a reflection of the species’ ability to tolerate cold, turbid glacial water conditions (McPhail 2007), which 

is generally a limiting factor for other fish species. They are also able to reside in steep gradient streams 

(less than 30%) and sustain populations above physical barriers such as waterfalls (Ihlenfeldt 2005; 

McPhail 2007).   



Table 3.6-3. Summary of Wetted Channel Statistics

n Mean SE n Mean SE n Mean SE n Mean SE n Mean SE n Mean SE

Coulter 2 - - - 13 4.4 0.34 - - - 21 0.3 - - - - 6 0.3 0.07

Kaypros 2 - - - 11 1.5 0.11 - - - 12 0.2 - - - - 10 0.3 0.04

McTagg 3 - - - 5 6.6 0.93 - - - 6 0.4 - - - - - - -

Mitchell 2 - - - 8 15.5 1.77 - - - 6 0.5 - - - - - - -

South Unuk 1 - - - 5 29.4 2.23 - - - 15 0.4 - - - - - - -

Sulphurets 5 - - - 22 25.1 4.06 - - - 19 0.5 - - - - 3 0.3 0.03

Ted Morris 1 - - - 4 18.5 2.10 - - - - - - - - - - - -

Unuk 7 - - - 15 22.7 4.19 - - - 34 0.5 - - - - 2 0.7 0.13

EUR2 1 6 14.3 1.50 6 9.5 1.26 4 0.6 0.20 3 0.4 0.06 4 4.8 0.85 - - -

ECM9 1 6 26.0 2.63 6 15.0 1.24 3 1.5 0.13 6 0.6 0.09 3 2.0 0.58 1 0.5 -

ECM8 1 4 42.0 - 4 30.0 - 4 1.4 0.38 15 0.5 0.08 4 1.8 0.85 1 0.8 -

UR1 1 7 27.4 9.54 7 18.0 7.16 6 0.7 0.19 12 0.5 0.10 7 2.6 0.37 2 0.7 0.35

UR3 1 - - - - - - - - - - - - 3 1.0 - - - -

UR2 1 8 106.9 7.38 8 48.5 2.05 - - - - - - 4 1.0 - - - -

SUNR 1 7 11.0 2.53 7 7.9 2.50 6 0.6 0.08 9 0.3 0.03 4 4.0 0.71 - - -

CC1 1 6 12.5 1.49 6 5.1 0.82 3.00 1.5 0.09 - - - 2 1.5 0.50 6.00 0.5 0.07

Dashes indicates no data available

Wetted Depth (m) Gradient (%) Residual Pool (m)

2008

2009

Year Watershed
Number of 

Sites

Bankful Width (m) Wetted Width (m) Bankful Depth (m)



 

 

Table 3.6-4.  Summary of Dominant and Sub-Dominant Channel Characteristics  

Year Location 

Channel Morphology Bed Substrates Channel Pattern Channel Confinement 

Dominant Sub-Dominant Dominant Sub-Dominant Dominant Sub-Dominant Dominant Sub-Dominant 

2008 Unuk 
        

Coulter RP CP G C SI IR EN UN 

Kaypros RP - G C SI ME UN FC 

McTagg CP - C B SI - CO FC 

Mitchell CP - C B SI IR CO FC 

South Unuk CP - C B SI - OC - 

Sulphurets CP - B B SI IR UN OC 

Ted Morris CP - B C SI - OC - 

Unuk CP RP C B SI IR FC CO 

2009 EUR2 CP - C F ME 
 

FC 
 

ECM9 CP - B C SI 
 

FC 
 

UR1 RP - C F ME 
 

UN 
 

UR3 RP - C G SI 
 

OC 
 

UR2 RP - C G IR 
 

OC 
 

SUNR RP - C B SI - UN - 

CC1 RP - - - IM - UN - 

Notes: 

Channel Morphology: RP = riffle-pool, CP = cascade-pool 

Bed Substrates: G = gravel, C = cobble, B = boulder 

Channel Pattern: IM = irregular meandering, IR = irregular, SI = sinuous, ME = meandering 

Channel Confinement: OC = occasionally confined, UN = unconfined, FC = frequently confined, CO = confined 

Dashes indicates no data available 
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Table 3.6-5.  Summary of LWD Abundance and Distribution, and Riparian Characteristics  

Year Stream/Site LWD Abundance LWD Distribution Riparian Cover Riparian Stage 

2008 Coulter F E C MF 

Kaypros F E SHR SHR 

McTagg N C M YF 

Mitchell N - SHR SHR 

South Unuk F C C MF 

Sulphurets F C M YF 

Ted Morris A E SHR SHR 

Unuk F E C MF 

2009 EUR2 NS NS SHR SHR 

ECM9 NS NS M PS 

UR1 F C SHR NS 

UR3 NS NS M NS 

UR2 NS NS M YF 

SUNR - - - - 

CC1 A E C YF 

Notes: 

LWD Abundance: N = none, F = few, A = abundant, NS = Not Specified, NA = Not Applicable 

LWD Distribution: E = even, C = clumped, NS = Not Specified 

Riparian Cover: SHR = shrub, M = mixed, D = deciduous, C = coniferous, G = Grass, N = None, NS = Not Specified 

Riparian Stage: SHR = shrub/herb, YF = young forest, MF = mature forest, PS = Pole Sapling, NS = Not Specified, NA = Not 

Applicable 

 

Plate 3.6-3.  Aerial view of Sulphurets Lake.  



Table 3.6-6.  Summary of Habitat Unit Cover

Cascade Glide Pool Riffle Pool Boulder
Overhanging 

Vegetation
Undercut 

Bank LWD SWD

Unuk

Coulter - 9.6 9.5 80.8 M B 5.8 4.0 - - 5.7 2.7

Kaypros - - - 100.0 M OV - - 80.0 5.0 5.0 -

McTagg 100.0 - - - T B - 16.7 1.7 - 1.7 -

Mitchell 54.0 - - 46.0 M DP 13.8 10.8 10.0 - - -

South Unuk 100.0 - - - A B - 20.0 - - 10.0 5.0

Sulphurets 100.0 - - - A B 10.0 20.0 6.7 10.0 1.7 -

Ted Morris 100.0 - - - M B 30.0 50.0 15.0 5.0 - -

Unuk 64.3 - 6.4 29.4 M B 9.3 18.9 5.6 1.1 2.7 1.6

2009 SUNR - - 4.0 96.0 T OV 0.0 0.0 11.5 0.0 0.0

Notes:
Dashes indicates no data available
Total Cover: A = abundant, M = moderate, T = trace
Dominant Cover Type: DP = deep pool, OV = overhanging vegetation, B = boulder

Dominant 
Cover Type

Weighted Mean Cover Composition (%)

2008
Year Stream/Site

Weighted Mean Habitat Unit Cover Composition (%)

Total 
Cover
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Table 3.6-7.  Summary of In-Stream Flow Substrate Composition and Habitat Cover within 

Sulphurets Creek, 2010 

Transect 
# 

Flow 
# 

Flow Date 
(dd/mm/yy) 

Hydraulic  
Unit 
Type 

Mean Bed Substrate Composition (%) 

Bedrock Boulder 
Large 

Cobble 
Small 

Cobble 
Large 

Gravel 
Small 
Gravel Fines 

1 1 28-Apr-10 Cascade 0.0 10.0 74.0 11.0 0.0 3.0 2.0 

1 2 17-Jul-10 Cascade 0.0 10.0 76.0 11.0 0.0 2.0 1.0 

1 3 28-Sep-10 Cascade 0.0 10.0 76.0 11.0 0.0 2.0 1.0 

 

Transect 
# 

Flow 
# 

Flow Date 
(dd/mm/yy) 

Hydraulic  
Unit Type 

Cover Composition (%) ᵃ 

Boulder Pool 
Overhanging 

Vegetation 
Instream 

Vegetation 
Undercut 

Bank 

Large 
Woody 
Debris 

Small 
Woody 
Debris 

1 1 28-Apr-10 Cascade 11.0 - 3.5 - - - - 

1 2 17-Jul-10 Cascade 11.0 - 5.5 - - - - 

1 3 28-Sep-10 Cascade 10.0 - 5.6 - - - - 

Note: Dashes indicate not present. 
a percentage calculated from wetted width. 

Table 3.6-8.  Summary of Fish Species Present in Unuk River Watershed 

 Coulter 
South 
Unuk Sulphurets Unuk Kaypros McTagg Mitchell 

Ted 
Morris 

Chinook Salmon - - - X - - - - 

Coastal Cutthroat 
Trout* 

- - - X - - - - 

Coastrange Sculpin - - - X - - - - 

Coho Salmon X° O 
 

X - - - - 

Dolly Varden* X° X X° X - - - - 

Sockeye Salmon O° 
  

X - - - - 

Rainbow 
Trout/Steelhead 

- - - X - - - - 

Notes: 

*Blue-listed species 

X = indicates that project specific sampling data was utilized to confirm fish species presence 

O = indicates that other sources of existing inventory data was utilized to confirm fish species presence 

^ = not likely present at stream site 

° = present below falls/cascade only 

 - = not captured during sampling and no existing data found in other sources  

3.6.2.1 Fish Distribution 

Single pass electrofishing was completed to survey the existing fish community, with a total of 

6,973 seconds at road alignment crossings and 51,391 seconds in non-crossing streams (Tables 3.6-10 

and 3.6-11). Abundance and catch per unit effort (CPUE) was highest for Dolly Varden across the 

watershed, with CPUE ranging from zero at Kaypros, Mitchell, Ted Morris and McTagg creeks to 4.36 

in the Unuk River (Figure 3.6-4). Coho and Chinook salmon were the next most abundance and 

frequently captured species.   



#*
#*

#*

#*

#*

#*

#*

#*

#*
#*

ë

ë

ë

MT 1 MT 2

MT 3

MT 4

MT 5

MT 6

MT 7

MT 8

MT 9
MT 10

GN
2

GN
3

GN4 GN
1

900

800

700

900

800

700

600

600

600

420500

420500

420800

420800

421100

421100

421400

421400

421700

421700

62
60

90
0

62
60

90
0

62
61

20
0

62
61

20
0

62
61

50
0

62
61

50
0

Shoreline and Littoral Zone Fish Habitat Assessment and Sampling Locations for Sulphurets Lake

0 100 200

Metres

1:6,000

Date: October 16, 2018
Projection: NAD 1983 UTM Zone 9N

±

ë Inlet / Outlet
#* Minnow Trap

Gillnet
20 m Contour

Zone Type
Littoral
Shoreline

Dominant / Sub-dominant
Substrate

Boulder/Cobble
Cobble/Gravel
Gravel/Cobble
Gravel/Sand
Sand/Gravel

Service Layer Credits:

Figure 3.6-3

Proj # 0444849-0027 | GIS # KSM-06-221SEABRIDGE GOLD

Zone widths on the map are not actual. 
They are used for illustration only.  



Table 3.6-9. Summary of Known Fish Species by Access Road and Stream

DV RB CO CCT CH SK

2008 Mine Site (Unuk Watershed) 2011 1 S3 Confirmed EF X X X X  -  -

2060 (Coulter Creek - side channel)  - S3 Default NS

2061 (Coulter Creek)  - S2 Confirmed EF X  - X  -  -  -

2062  - FSZ* Default NS

2063  - S2 Confirmed EF X  - X X  -  -

2064  - S4 Default NS

2076  - FSZ* Default NS

2077  - FSZ* Confirmed VO

Unuk River  - S1 Confirmed EF X  - X X X X

Coulter Creek Access Road Unuk River - 1025 S1 Confirmed EF X  -  - X X X

5008 S4 Default NS

5007 S2 Confirmed EF X  - X X  -  -

Notes:
DV = Dolly Varden, RB = rainbow trout, CO = coho salmon, CCT = coastal cutthroat trout, BT = bull trout, CH = chinook salmon, SK = sockeye, UNK = Unknown species
EF = electrofishing, VO = visual observation, NS = not sampled
Dashes indicate no data available
X = indicates that project specific sampling data was utilized to confirm fish species presence
Y = indicates that other sources of exisiting inventory data was utilized to confirm fish species presence
Asterisk denotes species found downstream of site in a mainstem tributary and no barriers are present 

2010

 -

Year

2009 Sulphurets Access Road  -

 -

 -

 -

UNK

Road ILP Site Class
Fish Bearing 

Status
Sample 
Method

Species



Table 3.6-10.  Electrofishing Effort, Catch and CPUE of Streams along the Proposed Access Roads

No. of Fish CPUE No. of Fish CPUE No. of Fish Mean CPUE No. of Fish CPUE
Mine Site Road (Unuk Watershed) 2010 1 851 NFC - NFC - NFC - NFC -

2010 1 826 NFC - NFC - NFC - NFC -

2011 1 343 6 1.75 3 0.87 1 0.29 1 0.29

2012 1 826 NFC - NFC - NFC - NFC -

2013 1 380 NFC - NFC - NFC - NFC -

2070 1 190 NFC - NFC - NFC - NFC -

2071 1 200 NFC - NFC - NFC - NFC -

2072 1 160 NFC - NFC - NFC - NFC -

3012 1 556 NFC - NFC - NFC - NFC -

3013 1 323 NFC - NFC - NFC - NFC -

3020 1 656 NFC - NFC - NFC - NFC -

Sulphurets Access Road 2061
(Coulter Creek)

1 1,012 2 0.79 0 - 22 2.17 0 -

2063 1 650 11 1.69 0 - 4 0.62 4 0.62

Notes:
CPUE = catch-per-unit-effort
NFC = no fish caught
Dashes indicate not applicable

Coastal Cutthroat Trout

2008

2009

Year Road ILP Site Effort (s)

Dolly Varden Rainbow Trout Coho Salmon



Table 3.6-11.  Summary Statistics of Electrofishing Effort, Catch and CPUE in Other Streams

No. of 
Fish

Mean 
CPUE SE

No. of 
Fish

Mean 
CPUE SE

No. of 
Fish

Mean 
CPUE SE

No. of 
Fish

Mean 
CPUE SE

Unuk

Receiving Kaypros 2 1,709 - - - - - - - - - - - -

McTagg 1 647 - - - - - - - - - - - -

Mitchell 2 1,594 - - - - - - - - - - - -

Sulphurets 7 6,033 1 0.01 0.01 - - - - - - - - -

Ted Morris 1 556 - - - - - - - - - - - -

Unuk (downstream) 4 3,904 80 2.06 0.41 - - - - - - 11 0.30 0.15

Total 17 14,443 81 0.49 0.23 - - - - - - 11 0.07 0.04

Reference Coulter 1 700 6 0.86 - - - - - - - 7 1.00 -

South Unuk 1 911 19 2.09 - - - - - - - - - -

Unuk (upstream) 6 4,861 26 0.60 0.14 - - - - - - - - -

Total 8 6,472 51 0.82 0.21 - - - - - - 7 0.13 0.13

2009 Unuk EUR2 850 1 0.12 - - - - - -

ECM9 1015 22 2.17 - - - - - -

ECM8 1015 13 1.28 - - - - - -

UR1 1008 4 0.40 7 0.69 - - - -

UR1 1076 21 1.95 - - - - - -

UR1 507 15 2.96 - - - - 1 0.20

UR3 1032 45 4.36 - - 1 0.10 11 1.07

UR2 1045 32 3.06 - - - - 7 0.67

Coulter Creek 1 1,012 8 0.79 22 2.17

South Unuk 1 1,001 8 0.80
,

(continued)

Year

Dolly Varden

2008

Coho SalmonRainbow Trout Cutthroat Trout

Number 
of Sites

Total 
Effort (s)WatershedEnvironment



Table 3.6-11.  Summary Statistics of Electrofishing Effort, Catch and CPUE in Other Streams (completed)

No. of 
Fish

Mean 
CPUE SE

No. of 
Fish

Mean 
CPUE SE

No. of 
Fish

Mean 
CPUE SE

Unuk

Receiving Kaypros 2 1,709 - - - - - - - - -

McTagg 1 647 - - - - - - - - -

Mitchell 2 1,594 - - - - - - - - -

Sulphurets 7 6,033 - - - - - - - - -

Ted Morris 1 556 - - - - - - - - -

Unuk (downstream) 4 3,904 20 0.54 0.32 - - - 1 0.03 0.03

Total 17 14,443 20 0.13 0.09 - - - 1 0.01 0.01

Reference Coulter 1 700 - - - - - - - - -

South Unuk 1 911 - - - - - - - - -

Unuk (upstream) 6 4,861 - - - - - - - - -

Total 8 6,472 - - - - - - - - -

2009 Unuk EUR2 850 - - - - - -

ECM9 1015 - - - - - -

ECM8 1015 - - - - - -

UR1 1008 - - - - - -

UR1 1076 - - - - - -

UR1 507 - - - - - -

UR3 1032 1 0.10 1 0.10 - -

UR2 1045 13 1.24 - - 5 0.48

Coulter Creek 1 1,012

South Unuk 1 1,001
,

Notes:
Dashes indicate no data available
CPUE = catch-per-unit-effort
SE = standard error

Sockeye Salmon Coastrange SculpinChinook Salmon

2008
Year Environment Watershed

Number 
of Sites

Total 
Effort (s)
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Dolly Varden CPUE within Unuk River Watershed Streams, 2008
Figure 3.6-4
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Dolly Varden are present in Sulphurets Creek below a 200 m cascade, which was approximately 1 km 

upstream from the Unuk River; however no fish species were captured upstream of the cascade. 

A total of 9,774 seconds of electrofishing effort (6,698 s in 2008 and 3,046 s in 2009) was exerted above 

the cascade at three sites; however no fish were caught. As a result, the sections of Sulphurets Creek 

and its tributaries (McTagg, Mitchell, and Ted Morris creeks) above the cascade were classified as 

non-fish bearing. Previous fisheries sampling effort by Environment Canada (1990) also resulted in 

no fish caught above the cascade on Sulphurets Creek. 

Dolly Varden and Coho salmon were present below a large falls in Coulter Creek. A total of 

4,663 seconds of electrofishing effort (1,607 s in 2008 and 3,056 s in 2009) was exerted above the falls 

at three sites; however no fish were caught. Therefore, stream reaches above the falls on Coulter Creek 

were classified as non-fish bearing. 

Salmon species are present in the Unuk River, with the majority of salmon spawning and rearing 

occurring in the lower 39 km of the Alaska section (Mecum and Kissner 1989) and in Border Lake, 

approximately 2 km upstream of the Alaska/BC border. Bull trout were not captured in the Unuk 

River Watershed.  

3.6.2.2 Fish Biology  

Tables 3.6-12 and 3.6-13 and Figures 3.6-5 through 3.6-8 summarize the external biological traits and 

ages on a subset of fish captured in streams during electrofishing. Length-frequency distributions 

were plotted for Dolly Varden caught in streams. In 2008, Dolly Varden in the Unuk River Watershed 

upstream of Sulphurets Creek had a mode of 121 to 140 mm and the length frequency distribution 

favored larger individuals. In contrast, Dolly Varden in the Unuk River downstream of Sulphurets 

Creek had a mode of 61 to 80 mm and the length distribution favored smaller individuals. The pattern 

of a mode around 60 to 80 mm was also observed in the Unuk River in 2009. 

Condition factor was calculated from length and weight data for fish captured at streams and weight-

length regressions performed on Dolly Varden. Condition factor for all species was near the expected 

value of 1 g/mm3 for healthy fish and the slopes of weight-length regression of Dolly Varden were 

near the expected value of three.  

Age-frequency distributions were constructed for Dolly Varden captured from streams (Figure 3.6-7). 

There was a greater proportion of fry and year 1 Dolly Varden in Unuk River downstream of 

Sulphurets Creek compared to upstream of Sulphurets. This difference in age between the up and 

downstream section of the Unuk River also explains the pattern of smaller lengths and lower weights 

observed between these two sections of the river in 2008 (Figures 3.6-5 and 3.6-6). 

Von Bertalanffy growth models were fit to the age and length data of fish from and the Unuk River 

Watershed (Figure 3.6-8). Age explained between 68% of the variation in fish length and the maximum 

attainable length was estimated at 527 mm for the Unuk River Watershed. However, interpretation of 

this dataset should be applied with caution because of low sample size and a lack of young (1 year 

old) individuals in the statistical model. 

  



Table 3.6-12.  Mean Length, Weight and Condition of Fish Captured in Streams

N Mean SE Min Max N Mean SE Min Max N Mean SE Min Max
Sulphurets - - - - - - - - - - - - - - -

Unuk 19 60.9 1.50 45.0 77.0 19 2.6 0.23 0.7 5.3 19 1.11 0.04 0.77 1.37

Coulter - - - - - - - - - - - - - - -

South Unuk - - - - - - - - - - - - - - -

Unuk - - - - - - - - - - - - - - -

2009 Unuk 14 65.4 2.85       52 90 14 3.9 0.68 1.6 8.7 14 1.26 0.10 0.70 2.06

Sulphurets - - - - - - - - - - - - - - -

Unuk 9 49.7 2.43 40.0 64.0 9 1.4 0.23 0.7 3.0 9 1.09 0.04 0.92 1.23

Coulter 10 39.5 1.27 32.0 46.0 10 0.8 0.14 0.2 1.4 10 1.23 0.17 0.47 2.36

South Unuk - - - - - - - - - - - - - - -

Unuk - - - - - - - - - - - - - - -

Unuk (Mine site Rd) 1 46 - 46 46 1 1.2 - 1.2 1.2 - - - - -

Coulter 22 47.2 4.67 21 96 22 2.1 0.53 0.30 8.90 21 1.79 0.44 0.81 8.64

Unuk 19 88.3 17.47     52 400 18 4.0 0.41 1.4 7.6 18 1.06 0.02 0.88 1.29

Sulphurets 1 135.0 - 135.0 135.0 1 25.9 - 25.9 25.9 1 1.05 - 1.05 1.05

Unuk 70 89.0 2.98 44.0 165.0 65 9.7 1.15 0.8 49.0 70 0.99 0.04 0.00 1.41

Coulter 3 127.3 25.71 82.0 171.0 3 31.3 16.28 6.4 61.9 3 1.20 0.02 1.16 1.24

South Unuk 19 97.1 10.89 43.0 196.0 19 18.5 6.15 0.7 83.5 19 1.07 0.03 0.82 1.29

Unuk 26 120.8 8.60 34.0 215.0 26 27.2 5.19 0.4 101.0 26 1.12 0.02 0.94 1.41

Unuk (Mine site Rd) 6 80.8 5.16 69 97 6 5.4 0.91 3 8.2 - - - - -

Coulter 8 54.1 3.62 34 67 8 1.6 0.37 0.40 3.10 8 0.94 0.13 0.17 1.46

South Unuk 8 88.3 22.08 30 183 8 22.1 10.53 0.30 73.60 8 1.24 0.09 1.02 1.88

Unuk 131 89.5 3.10       30 215 126 11.4 1.53 0.2 101.4 126 1.02 0.01 0.34 1.52

2008 Unuk (Mine site Rd) 3 98.3 10.40 86 119 3 11.6 3.06 7.3 17.5 - - - - -

2009 Unuk 7 89.0 8.01       62 123 - - - - - - - - - -

2008 Unuk (Mine site Rd) 1 116 - 116 116 1 14.5 - 14.5 14.5 - - - - -

2009 Unuk 1 206.0 - 206 206 1 83.9 - 83.9 83.9 1 0.96 - 0.96 0.96

Sockeye Salmon 2009 Unuk 1 75.0 - 75 75 1 3.7 - 3.7 3.7 1 0.88 - 0.88 0.88

Coastrange Sculpin 2009 Unuk 5 93.2 7.36       65 105 5 10.3 2.14 2.5 14.1 5 1.15 0.07 0.91 1.32

Notes:
Dashes indicates no data available
SE = standard error

Rainbow Trout

Cutthroat Trout

2008

Chinook Salmon 2008

Coho Salmon

2009

Dolly Varden 2008

2009

Species Year Watershed

Length (mm) Weight (g) Condition (g/mm3)
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Table 3.6-13.  Mean Age of Fish Captured in Streams 

Species Year Watershed 

Age (years) 

n Mean SE Min Max 

Dolly Varden 2008 Sulphurets 1 3 - 3 3 

Unuk (downstream of Sulphurets Creek) 52 1 0.04 0+ 2 

Coulter 1 3 - 3 3 

South Unuk 19 2 0.24 0+ 4 

Unuk (upstream of Sulphurets Creek) 10 2 0.34 0+ 3 

Total 30 2 0.19 0+ 4 

2009 Unuk 49 3.0 0.15 2 5 

Rainbow Trout 2009 Unuk 4 2.0 0.50 1 3 

Cutthroat Trout 2009 Unuk 1 4.0 - 4 4 

Mountain Whitefish 2009 Treaty 7 2.4 0.21 2 3 

Notes: 

Dashes indicates no data available 

SE = standard error 

0+ = fry of the year 

Relative abundance (CPUE) and biological characters were measured on Dolly Varden in Sulphurets 

Creek below the cascade as part of a larger tissue metal sampling program in 2008 and 2009. 

Tables 3.6-14 through 3.6-17 contain the results of this sampling program. Below the cascade, 

Sulphurets Creek was electrofished for 3,134 seconds and showed low CPUE for Dolly Varden of 

0.05 and 0.3 fish/100 s. Length and weight of individuals captured were within the range of those 

sampled from Sulphurets and other streams in the Unuk River Watershed. Reproductive investment 

was measured as the gonadal somatic index (the ratio of gonad to body weight). This index varied 

from 3.56 in 2009 to 5.94 in 2008. Stomach contents and diet was analyzed with complete contents 

found in Appendices I-1 and I-2.  

Table 3.6-14.  Summary Statistics of Electrofishing Effort, Catch and CPUE for Tissue Metal 

Analyses 

Year Site 
No. of Sample 

Events 
Total 

Effort(s) 

Dolly Varden 

No. of Fish Mean CPUE SE 

2008 Sulphurets 2 2,134 1 0.05 0.05 

2009 Sulphurets 1 1000 3 0.30 
 

Notes: 

Dashes indicate no data available 

CPUE = catch per unit effort 

SE = standard error 
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Fork Length Frequency Distribution of Dolly Varden, 2008
Figure 3.6-5
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Weight Length Regression of Dolly Varden, 2008
Figure 3.6-6
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Mean Condition of Dolly Varden, 2008
Figure 3.6-7
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Biological Characteristics of Dolly Varden Sampled in 2009
Figure 3.6-8
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Table 3.6-15.  Summary Gonad Statistics for Dolly Varden for Tissue Metal Analyses 

Year Site Sex 

Gonad Weight (g) Gonadosomatic Index 

N Mean SE Min Max N Mean SE Min Max 

2008 Sulphurets Creek Female - - - - - - - - - -  
Male  1 1.5 - 1.5 1.5 1 5.94 - 5.94 5.94 

  Combined 1 1.5 - 1.5 1.5 1 5.94 - 5.94 5.94 

2009 Sulphurets Creek Female 0 - - - - 0 - - - -  
Male  2 0.83 0.03 0.8 0.9 2 3.56 0.41 3.2 4.0 

  Combined 2 0.83 0.03 0.8 0.9 2 3.56 0.41 3.2 4.0 

Notes: 

Dashes indicate no data available 

SE = standard error 

Table 3.6-16.  Summary Fork Length and Weight Statistics for Dolly Varden for Tissue Metal Analyses 

Year Site Sex 

Length (mm) Weight (g) 

N Mean SE Min Max N Mean SE Min Max 

2008 Sulphurets Creek Female - - - - - - - - - -  
Male 1 135.0 - 135.0 135.0 1 25.9 - 25.9 25.9  

Combined 1 135.0 - 135.0 135.0 1 25.9 - 25.9 25.9 

2009 Sulphurets Creek Female 0 - - - - 0 - - - -  
Male 3 120.0 10.21 101 136 3 20.0 4.75 11.4 27.8  

Combined 3 120.0 10.21 101 136 3 20.0 4.75 11.4 27.8 

Notes: 

Dashes indicate no data available 

SE = standard error 
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Table 3.6-17.  Fullness, Digestion and Stomach Content Weight of Dolly Varden for Tissue Metal 

Analyses 

Site Parameter 

2008 2009 

N Mean SE Min Max N Mean SE Min Max 

Sulphurets  
Creek 

Fullness (%) 1 91.0 - 91 91 3 67.0 28.15 11 100 

Digestion (%) 1 75.0 - 75 75 3 43.3 3.333 40 50 

Actual Weight (mg) 1 359.0 - 359 359 3 706.7 262.7 384 1227 

Note: 

Dashes indicate not applicable 

3.6.2.3 Spawning Survey 

Aerial surveys were conducted for Chinook and Coho salmon in Sulphurets Creek as part of a larger 

scale survey of watersheds to confirm fish spawning presence and distribution (Table 3.6-18). Ground 

fish count and redd surveys were also conducted in Sulphurets Creek (and other watersheds) for 

Chinook, Steelhead, Sockeye, and Coho to confirm fish spawning presence and distribution. 

No spawning or redds were observed in Sulphurets Creek during the survey. Raw data from this 

survey can be found in Appendix I-3. 

Table 3.6-18.  Fish Spawning Survey, 2010 

Stream 
Name 

Survey 
Type 

Target 
Species 

Survey 
Date  

(d/m/y) 
Start 

Location 
End 

Location 

No. 
Redds  

Observed 
No. Fish  

Observed 
Survey  

Effectiveness 

Sulphurets 
Creek 

Aerial 
Survey 

Chinook 13/8/2010 Unuk River 
Confluence 

Upstream to 
Cascade 

NA 0 Ineffective* 

Sulphurets 
Creek 

Ground 
Survey 

Chinook 13/8/2010 Unuk River 
Confluence 

Upstream to 
Cascade 

0 0 Effective 

Notes: 

* High turbidity 

NA = not applicable 

3.6.2.4 Lake Fish Community 

The fish community was assessed in two lakes within the Unuk River Watershed: Sulphurets Lake 

and Unuk Lake. The gillnetting program (Table 3.6-19) resulted in no fish captured at Sulphurets Lake 

despite 163 hours of total gillnetting time. At Unuk Lake, 143 Dolly Varden were captured in 107 hours 

of gillnetting time, for a CPUE of 0.36 fish/100 m2/hr. A total of 532 hours of minnow trapping was 

also conducted at Sulphurets Lake yielding no fish captured (Table 3.6-20).  

Length, weight and condition were measured on 43 of the Dolly Varden captured in Unuk Lake 

(Table 3.6-21). Dolly Varden from Unuk Lake were, on average, longer and had a higher condition 

factor than those sampled from watershed streams.  
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Table 3.6-19.  Summary Statistics of Gillnet Effort, Catch and CPUE in Lakes 

Lake Year 
No. Gillnet  

Sets 
Total Effort  

(h) 

Dolly Varden 

No. of Fish Mean CPUE SE 

SUL - Sulphurets Lake 2008 4 117.7 0 - - 

2009 2 45.4 0 - - 

Unuk Lake 2010 9 107.2 143 0.36 0.14 

Notes: 

Dashes indicate no data available 

CPUE = catch per unit effort 

SE = standard error 

Table 3.6-20.  Summary Statistics of Minnow Trap Effort, Catch and CPUE in Lakes 

Lake Year 
No. Minnow  

Trap Sets 
Total Effort  

(hrs) 

All Species 

No. of Fish Mean CPUE SE 

SUL - Sulphurets Lake 2008 10 297.0 - - - 

2009 10 234.9 0 - - 

Notes: 

Dashes indicate no data available 

CPUE = catch per unit effort 

SE = standard error 

Table 3.6-21.  Mean Length, Weight and Condition of Fish Captured in Lakes 

Species Lake Year 

Fork Length (mm) Weight (g) 

N Mean SE Min Max N Mean SE Min Max 

Dolly Varden Unuk Lake 2010 43 173.2 0.17 124 224 43 67.1 0.17 17 129 

 

Species Lake Year 

Condition (g/mm3) 

N Mean SE Min Max 

Dolly Varden Unuk Lake 2010 43 1.27 0.00 0.63 2.36 

Note: 

SE = standard error 

3.7 TISSUE CHEMISTRY 

3.7.1 Periphyton 

Periphyton tissue chemistry samples have been collected in 2013, 2014, 2016, and 2017 in the Unuk 

River Watershed (ERM 2017a, 2018b). A total of 92 periphyton samples from six sites (SC2, SC3, ECM10, 

UR1, UR2, and UR2A; Figure 2.8-1 in Section 2.8) within the Unuk River Watershed have been analysed 

for tissue chemistry, as well as periphyton biomass, density and community composition (Section 3.5), 

to assess primary producers. Summary statistics are presented in Table 3.7-1 and sample analysis 

results are listed in Appendix J-1. Only one sample was collected at site SC3 in 2013 and the station was 

not resampled due to low periphyton growth. Only one replicate was collected at site UR2 in 2017 due 

to low periphyton growth. 
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Selenium is the only analyzed parameter with a tissue chemistry guideline: interim BC aquatic dietary 

tissue quality guideline of 4 µg/g dwt (BC MOE 2014). This interim guideline is intended to protect 

fish and aquatic-dependent wildlife that feed on periphyton. The guideline is interim because 

additional data are needed to verify the protection to fish and birds consuming the prey afforded by 

this value (BC MOE 2014). Mean and maximum selenium periphyton tissue concentrations were less 

than the guideline and thus risk for excess bioaccumulation from consuming periphyton resulting in 

reproductive and non-reproductive effects to sensitive receptor fish and wildlife species are unlikely 

(Figure 3.7-1). Mean concentrations of selenium in periphyton tissue were highly variable among sites 

and among years, particularly at UR1. Lowest mean Se concentrations were observed at the wetland 

site ECM10. No consistent inter-annual trends are apparent; for example, selenium concentrations 

appeared to increase in periphyton over the years at UR2A, but decreased over the years at ECM10. 

These trends are unlikely to be significant and represent natural variation under baseline conditions.  

Other elements in periphyton were also highly variable among sites and sampling years. Aluminum, 

calcium, iron, magnesium, potassium, sodium, and phosphorus are generally at higher concentrations 

in periphyton tissues than other elements representative of natural conditions. Heavy metal 

concentrations ranged from 0.37 to 15.6 (cadmium), 0.6 to 50.5 (chromium), 2.1 to 61.7 (nickel), 0.61 to 

56.4 mg/kg dwt (lead). Concentrations of cadmium appeared to increase in periphyton tissue between 

UR1 and UR2/UR2A. This was not associated with differences in sediment cadmium concentrations 

between sites (Section 3.5.1). Periphyton arsenic concentrations were highest at UR2 when compared 

to other sites, while sediment arsenic concentrations higher than the ISQG or PEL are found naturally 

ubiquitously within the Unuk River Watershed, but were overall lowest in sediments at UR2, indicating 

that there is no apparent relationship between sediment and periphyton arsenic concentrations. 

Periphyton tissue chemistry can vary with many factors, including metal concentrations in water and 

sediment, metal speciation (Meylan, Behra, and Sigg 2003), and with periphyton community 

composition (e.g., Tang et al. 2014), and thus are expected to be highly variable. The arsenic 

concentrations in periphyton reflect natural background arsenic levels in periphyton within the Unuk 

River Watershed.  

3.7.2 Benthic Invertebrates 

Benthic invertebrate tissue chemistry samples have been collected as part of the Selenium 

Management Plan (SeMP) in 2013, 2014, and 2016 in the Unuk River Watershed (ERM 2017e, 2018b). 

A total of 97 benthic invertebrate tissue samples from six sites (SC2, SC3, ECM10, UR1, UR2, and 

UR2A; Figure 2.8-1 in Section 2.8) within the Unuk River Watershed have been analysed for tissue 

chemistry, as well as benthic invertebrate density, abundance and community composition 

(Section 3.5), to assess secondary producers. 

Summary statistics are presented in Table 3.7-2 and sample analysis results are listed in Appendix J-2. 

  



Table 3.7-1.  Summary Statistics for Tissue Chemistry in Periphyton, 2013 to 2017, Unuk River Watershed

Fixed ID SC3 (a)

Project Area Mine Site

Number of  Samples n=1 n=1 n=1 n=1
Year 2013 2013 2013 2013
Month 9 9 9 9
Statistic - Minimum Mean Maximum Minimum Mean Maximum - - Minimum Mean Maximum Minimum Mean Maximum - Minimum Mean Maximum Minimum Mean Maximum
% Moisture 74.2 79.20 88.77 96.80 86.70 93.62 98.10 48.9 89.5 48.85 85.19 98.10 97.20 97.77 98.35 90.5 87.90 92.91 95.80 91.00 93.59 95.40
Total Metals
Aluminum 20850 2480 12193 18400 4470 6417 10300 22250 17900 2480 11801 22250 134 963 3120 34350 948 8364 16700 1200 1930 3550
Antimony 0.130 0.308 0.662 1.250 0.486 0.778 1.480 0.444 0.246 0.246 0.707 1.480 0.098 0.146 0.241 0.325 0.458 1.253 2.450 0.186 0.364 0.611
Arsenic 36.8 11.6 24.9 30.8 9.48 17.4 32.6 108.3 63.3 9.48 37.3 108.3 5.39 6.5 8.9 76.2 10.40 24.1 46.9 12.60 18.3 23.6
Barium 339 55 220 333 76 136 184 259 280 55 193 333 3830 5699 8985 732 115 199 372 15 27 56
Beryllium 0.602 0.059 0.314 0.461 0.089 0.135 0.198 0.713 0.739 0.059 0.338 0.739 0.010 0.041 0.140 1.695 0.070 0.257 0.501 0.033 0.052 0.094
Bismuth 0.410 0.072 0.367 0.605 0.167 0.237 0.333 1.465 0.104 0.072 0.419 1.465 0.005 0.013 0.028 0.529 0.015 0.146 0.423 0.019 0.037 0.062
Boron 5.90 0.50 1.38 2.10 0.500 2.25 3.90 3.55 12.5 0.500 3.33 12.50 3.600 5.62 8.80 9.00 0.500 1.75 2.40 2.000 3.02 4.40
Cadmium 1.930 1.29 1.78 2.32 0.694 1.19 1.63 3.135 0.937 0.694 1.62 3.14 1.970 2.84 6.10 4.210 0.468 6.58 15.60 1.360 3.48 7.09
Calcium 41650 9360 19970 32800 15200 110938 205000 16100 20700 9360 53758 205000 19200 35768 62200 11050 6450 17204 29300 3840 16892 56000
Cesium 2.50 0.21 1.39 2.18 0.318 0.563 0.757 2.92 1.83 0.208 1.271 2.920 0.037 0.107 0.370 7.06 0.568 1.138 2.000 0.340 0.434 0.589
Chromium 24.4 5.41 21.57 29.70 5.77 9.88 16.90 23.7 43.6 5.41 19.56 43.60 0.58 7.01 20.50 37.5 2.08 19.82 46.10 2.08 3.52 5.46
Cobalt 14.8 3.00 14.60 23.70 5.01 7.13 11.50 32.3 20.2 3.00 14.68 32.30 5.52 7.97 11.89 24.6 3.07 13.29 25.40 1.14 1.89 3.60
Copper 290.5 77.9 173.4 230.0 37.0 71.0 121.0 337.0 79.9 37.0 140.9 337.0 7.9 16.3 37.6 694.0 69.8 196.4 360.0 78.5 128.9 237.0
Gallium 6.73 - - - - - - 7.135 6.45 - - - - - - 10.25 - - - - - -
Iron 38150 8550 32713 43400 10800 16731 27200 67400 36200 8550 30374 67400 572 2173 7220 61550 3150 25691 55400 2870 4828 8810
Lead 21.85 7.46 16.15 26.60 4.86 7.68 11.10 56.35 24.5 4.86 19.34 56.35 0.61 8.19 50.40 50.85 1.52 9.45 20.80 1.32 3.53 12.97
Lithium 11.5 1.88 10.45 17.40 2.41 4.06 8.05 12.6 14.4 1.88 8.91 17.40 4.80 9.14 14.15 20.5 1.02 9.12 17.00 0.98 1.61 3.38
Magnesium 11760 8090 12730 16300 3780 6021 8980 10025 12100 3780 9753 16300 1820 2859 4090 13700 1360 7348 14800 2045 2514 3830
Manganese 844 197 811 1140 293 422 670 960 1290 197 723 1290 74 175 363 1085 522 2802 5380 91 168 390
Mercury 0.071 0.033 0.077 0.127 0.015 0.038 0.073 0.264 0.157 0.015 0.098 0.264 0.030 0.055 0.081 0.216 0.012 0.069 0.144 0.026 0.040 0.050
Molybdenum 3.105 1.25 3.14 4.52 1.30 3.58 10.70 8.645 1.25 1.25 4.30 10.70 0.31 0.48 0.86 4.480 1.21 4.41 7.74 0.56 0.88 1.33
Nickel 018 11.6 20.3 28.1 5.8 9.6 15.1 022 48.4 5.8 20.2 48.4 4.2 10.6 23.2 036 2.1 25.7 49.7 3.1 4.6 7.4
Phosphorus 1165 1210 1399 1690 611 940 1080 1940 1980 611 1356 1980 512 735 1246 1745 1365 2143 2540 1420 1841 2800
Potassium 5100 6630 9704 16900 3140 6553 19000 4200 7400 3140 9191 19000 2930 4208 7450 8500 4890 9752 15600 11200 14344 18600
Rhenium 0.005 - - - - - - 0.038 0.005 - - - - - - 0.0135 - - - - - -
Rubidium 24.2 7.52 15.90 23.20 6.71 11.98 16.35 19.5 19.8 6.71 15.12 23.20 0.86 1.53 3.38 38.0 16.10 19.33 28.50 18.10 21.79 25.60
Selenium 1.56 0.91 1.48 1.71 1.08 1.74 3.20 7.45 1.70 0.91 2.41 7.45 0.63 0.96 1.71 5.67 0.50 1.92 3.79 1.75 3.58 7.74
Sodium 1000 157 371 590 124 371 565 1000 1000 124 522 1000 11600 22775 44000 1500 193 330 589 174 261 328
Strontium 91.2 51.1 76.2 91.7 49.1 133.2 205.0 121.5 122 49.1 106.2 205.0 137.0 165.6 202.0 93.4 28.4 69.2 105.0 17.6 33.2 67.1
Tellurium 0.2065 0.0340 0.097 0.156 0.0450 0.076 0.121 0.3415 0.0720 0.0340 0.118 0.342 0.0100 0.022 0.055 0.2995 0.0100 0.064 0.128 0.0100 0.014 0.024
Thallium 0.259 0.0806 0.168 0.231 0.0655 0.129 0.372 0.337 0.181 0.0655 0.195 0.372 0.0136 0.037 0.062 0.440 0.0521 0.123 0.333 0.0576 0.065 0.076
Thorium 1.735 - - - - - - 4.89 1.26 - - - - - - 2.74 - - - - - -
Tin 0.260 0.050 0.393 1.770 2.030 4.312 8.650 0.415 0.150 0.050 2.221 8.650 2.120 5.529 12.750 0.365 0.050 0.163 0.310 1.340 4.184 7.440
Uranium 0.802 0.099 0.547 0.810 0.191 0.417 0.783 2.080 0.384 0.099 0.664 2.080 0.025 0.054 0.077 2.045 0.059 0.399 0.939 0.053 0.099 0.241
Vanadium 98.2 14.2 81.6 121.0 25.4 36.1 56.9 126.5 118 14.2 72.5 126.5 0.8 4.8 11.5 147.5 7.1 66.6 137.0 6.4 10.4 19.7
Yttrium 10.31 - - - - - - 19.95 19.3 - - - - - - 20.55 - - - - - -
Zinc 235.5 192.0 315.9 570.0 73.2 157.5 345.0 314.0 133 73.2 262.6 570.0 79.3 106.0 160.0 605.0 36.6 116.3 203.0 39.6 53.8 80.8
Zirconium 4.02 0.970 3.41 5.27 1.290 1.94 3.37 10.50 8.82 0.970 4.45 10.50 0.200 0.78 1.50 8.69 0.590 3.83 7.48 0.440 0.73 1.52

(continued)

Mine Site Mine Site Mine Site
SC2 ECM10 UR1

n=8 n=8 n=8 n=8 n=8
2014 2016 2014 2016 2014

9
2016
n=8 

9 9 9 9 9



Table 3.7-1.  Summary Statistics for Tissue Chemistry in Periphyton, 2013 to 2017, Unuk River Watershed (completed)

Fixed ID
Project Area

Number of  Samples n=1 n=2 (b)
n=1

Year 2013 2017 2013 2018

Month 9 8 9
Statistic - Minimum Mean Maximum Mean - Minimum Mean Maximum Minimum Mean Maximum
% Moisture 87.0 46.50 64.14 80.40 84.1 86.6 68.00 86.15 97.00 73.10 86.40 95.50
Total Metals
Aluminum 24600 8755 12407 16400 11550 12300 2760 7129 12300 5350 10578 14900
Antimony 0.106 0.067 0.212 0.455 1.292 0.0740 0.087 0.286 0.477 0.214 0.404 0.852
Arsenic 36.0 30.00 48.4 80.5 33.9 9.50 4.29 10.9 16.3 8.62 20.2 59.3
Barium 556 189 364 624 285 174 113 1338 2870 533 1368 3070
Beryllium 0.787 0.319 0.385 0.461 0.489 0.273 0.091 0.196 0.300 0.138 0.222 0.293
Bismuth 0.558 0.149 0.464 1.700 0.319 0.119 0.035 0.086 0.136 0.061 0.133 0.228
Boron 5.90 0.500 1.34 2.70 6.6 2.10 0.500 1.64 2.60 1.400 2.98 8.10
Cadmium 1.41 0.862 2.05 3.70 1.205 0.369 0.369 5.77 12.60 1.170 5.44 14.50
Calcium 13300 9770 11881 14300 15550 10400 3290 8783 12500 5490 9030 10800
Cesium 2.97 0.793 1.001 1.320 1.25 0.742 0.214 0.502 0.936 0.417 0.667 0.908
Chromium 42.0 24.40 38.94 50.50 29.5 24.0 8.12 17.83 28.30 12.20 22.28 27.60
Cobalt 22.4 17.40 22.71 32.30 14.2 8.18 3.98 8.53 12.70 8.81 22.44 98.10
Copper 200 87.1 106.4 144.0 195 52.9 20.4 43.1 69.6 41.6 61.4 79.2
Gallium 8.76 - - - - 4.45 - - - - - -
Iron 50500 20350 59756 105000 29450 21200 8050 17150 24800 13400 23388 33000
Lead 34.6 9.69 16.30 25.60 20.3 12.8 2.49 5.92 9.41 5.14 7.87 11.90
Lithium 14.1 7.92 11.23 14.80 9.5 8.33 3.29 6.33 9.23 5.27 9.37 15.20
Magnesium 13100 7630 11041 14100 10710 8420 2860 6963 10800 4810 8789 11800
Manganese 894 1060 2658 6000 880 485 177 406 527 304 492 597
Mercury 0.107 0.068 0.077 0.089 0.312 0.0500 0.011 0.029 0.047 0.031 0.061 0.111
Molybdenum 2.56 2.30 4.39 7.52 2.67 1.21 0.36 1.17 1.81 0.88 1.47 2.66
Nickel 32.3 31.1 36.5 44.2 27.0 17.3 14.2 26.0 32.8 20.1 30.7 61.7
Phosphorus 1610 1350 1571 2030 2645 2000 925 2556 3830 1120 2379 4260
Potassium 5200 1600 2643 3990 5745 8500 1570 5659 9670 1410 3489 5210
Rhenium 0.0100 - - - - 0.005 - - - - - -
Rubidium 25.0 8.31 11.63 21.00 18.5 22.0 2.13 7.96 11.30 3.93 7.32 9.71
Selenium 2.11 1.59 2.15 2.78 1.90 0.760 0.44 0.95 1.47 0.62 1.40 2.26 4.00 (c)

Sodium 1000 485 681 1350 524 1000 728 2777 6305 916 3003 6710
Strontium 98.9 56.5 69.2 94.6 87.4 59.6 16.0 51.5 69.3 25.4 40.5 63.3
Tellurium 0.131 0.0500 0.078 0.125 0.079 0.0540 0.0100 0.028 0.046 0.0320 0.048 0.089
Thallium 0.256 0.1270 0.173 0.306 0.224 0.103 0.0155 0.043 0.064 0.0454 0.084 0.186
Thorium 6.00 - - - - 1.15 - - - - - -
Tin 0.05 0.165 0.252 0.350 0.34 0.05 0.050 0.109 0.245 0.690 4.180 14.500
Uranium 3.70 1.290 4.369 16.600 27.1 0.442 0.199 0.345 0.589 0.289 0.430 0.655
Vanadium 139 73.1 100.2 132.0 73.3 57.9 22.6 46.5 67.7 30.4 58.6 86.1
Yttrium 15.8 - - - - 5.64 - - - - - -
Zinc 224 89.0 111.8 145.0 112.8 65.7 67.4 181.5 341.5 94.6 165.8 304.0
Zirconium 10.7 6.330 8.29 12.80 9.33 3.25 1.780 3.72 5.67 1.760 3.63 6.11

Notes:
All units are mg/kg dry weight
"-" not sampled and statistic not calculated
(a)  Only one sample was collected at site SC3 in 2013 and station was not resampled due to low periphyton growth
(b)  Only one replicate was collected at site UR2 in 2017 due to low periphyton growth
(c)  selenium tissue guideline for dietary invertebrate or other prey species (interim)
Field split samples were averaged before calculations. Eight replicate samples were targeted at each site per year.
n = the number of replicates collected at a site

BC Tissue 
Residue 

Guideline

Mine Site Mine Site
UR2 UR2A

9

n=8 n=8 n=8

9 9
2016 2014 2016



Figure 3.7-1
Mean Selenium Concentrations in Periphyton Tissue Samples 
in the Unuk River Watershed, 2013-2016
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The mean selenium concentrations measured in benthic invertebrates from Unuk River Watershed 

sites were above an interim BC dietary tissue quality guideline of 4 mg/kg (BC MOE 2014). This 

interim guideline is intended to protect fish and aquatic-dependent wildlife that feed on benthic 

invertebrates. Selenium concentrations in benthic invertebrates were highest at wetland ECM10 

followed by UR1 in the Unuk River (Figure 3.7-2). There is some natural variation in selenium 

concentration at some sites: concentrations of selenium measured in benthic invertebrates were 

reasonably consistent between years; however, benthic invertebrate selenium concentrations at UR2 

were generally higher in 2017 than in previous years (2013 and 2014) and selenium concentrations at 

SC2 increased between 2013 and 2016. The selenium concentrations in benthic invertebrates reflect 

natural background selenium levels in benthic invertebrates within the Unuk River Watershed.  

Other element tissue concentrations varied within and between sites. Element concentration 

variability within sites for all sampling years was highest at SC2 (i.e., an average standard deviation 

(SD) of 52% for all elements) and lowest at UR1 (average SD of 22%). Of the 34 analytes in benthic 

invertebrate tissues, phosphorus, potassium, and sodium were the least variable, while bismuth, 

tellurium, and tin were the most variable between the six sites. Low variability is expected for analytes 

that are essential elements in benthic invertebrates, such as phosphorus, potassium, and sodium, 

while variability is higher for non-essential elements (Rainbow 2002). Aquatic invertebrates take up 

trace metals, either from the surrounding aquatic medium or from food, the relative proportion from 

each route varying with invertebrate type and the relative bioavailabilities of the metal in water and 

diet (Rainbow 2002). Invertebrate community composition, food, and element speciation (and thus 

bioavailability) likely vary from site to site within the Unuk River Watershed and thus the observed 

variability in metal concentration in invertebrate tissue is not unexpected. 

3.7.3 Fish 

A total of 104 Dolly Varden, 52 Coho Salmon, and one Rainbow Trout were sampled between 2008 

and 2017 from the streams and rivers of the Unuk River Watershed (Figure 2.8-1 in Section 2.8). As 

part of baseline studies, Dolly Varden were collected at two sites within the Unuk River Watershed 

for whole body tissue metal analysis: Sulphurets Creek (SC3, four fish, 2008/09) and Unuk River (UR1, 

five fish, 2011). Subsequently, Dolly Varden and Coho Salmon were collected at four sites (ECM10, 

UR1, UR2, UR2A) as part of the SeMP in 2013, 2014, 2016, and 2017. One Rainbow Trout was collected 

from ECM10 in 2016. For the SeMP, each site was sampled three times, except SC3, which was sampled 

only twice as fish abundance was highly limited at this site. Additional samples were collected at UR1 

in 2011 for the Brucejack Lake Project and are included in the dataset, with permission by Pretium 

Resources. Summary statistics are presented in Tables 3.7-3 and 3.7-4 and the complete set of data is 

presented in Appendix J-3. 

There are two fish tissue guidelines provided by the BC MOE: selenium (whole body and muscle; 

4 µg/g dwt for the protection of fish and wildlife that feed on fish) and methyl mercury 

(0.033 µg/g wwt for the protection of wildlife that consume fish; BC MOE 2018). Whole body fish were 

analysed for tissue metals.  

  



Table 3.7-2.  Summary Statistics for Tissue Chemistry in Benthic Invertebrate Samples, 2013 to 2017, Unuk River Watershed

Fixed ID

Project Area

Number of Samples n=1 n=1 n=1

Year 2013 2013 2013

Month 7 7 7

Statistic - Minimum Mean Maximum Minimum Mean Maximum - Minimum Mean Maximum Minimum Mean Maximum - Minimum Mean Maximum Minimum Mean Maximum
% Moisture 78.10 83.20 85.50 86.70 81.70 86.14 94.00 86.70 82.50 84.72 88.45 77.10 84.16 90.00 86.35 83.00 84.94 88.40 82.70 86.58 89.80
Aluminum 10600 1070 2788 4120 1070 1609 1860 3030 1070 1693 2330 678 1245 1840 9640 3930 5128 6330 2660 4061 8450
Antimony 0.127 0.208 0.411 0.603 0.245 0.377 0.702 0.161 0.263 0.472 1.000 0.205 0.269 0.416 0.350 1.470 2.219 3.240 0.774 1.091 1.600
Arsenic 5.21 2.72 6.34 10.50 3.13 4.39 7.12 2.86 4.16 5.65 8.17 2.21 3.13 4.65 30.55 44.20 86.52 165.00 21.30 42.19 65.20
Barium 118.00 27.70 46.83 72.40 29.50 64.69 148.00 49.40 29.40 46.68 55.90 16.50 26.17 31.20 145.50 139.00 257.19 496.00 54.20 76.73 113.00
Beryllium 0.260 0.056 0.131 0.232 0.042 0.063 0.097 0.113 0.053 0.089 0.120 0.039 0.062 0.120 0.377 0.184 0.244 0.292 0.122 0.172 0.319
Bismuth 0.095 0.025 0.116 0.347 0.018 0.038 0.088 0.026 0.024 0.043 0.080 0.024 0.040 0.101 0.040 0.033 0.045 0.067 0.023 0.034 0.060
Boron 1.10 0.50 0.50 0.50 0.50 1.74 3.20 0.50 0.50 0.50 0.50 0.50 1.34 3.50 6.45 1.10 1.41 1.80 1.30 2.24 3.00
Cadmium 3.19 6.86 10.95 17.60 1.99 3.81 7.78 2.73 10.20 15.72 20.50 4.81 7.41 9.58 12.15 16.50 22.31 31.70 10.40 15.48 19.70
Calcium 13000 1820 2695 3520 1550 2762 4260 2530 1580 1943 2730 1410 1658 1990 5380 6080 9128 12100 3450 4418 7590
Cesium 0.497 0.130 0.310 0.567 0.130 0.196 0.258 0.282 0.189 0.311 0.479 0.164 0.217 0.257 0.957 0.648 0.810 1.110 0.415 0.561 0.842
Chromium 16.10 1.53 3.43 6.55 2.50 4.69 8.11 3.08 1.71 2.04 2.18 1.14 3.22 7.03 19.60 9.58 12.79 16.00 7.69 11.75 25.90
Cobalt 6.34 3.10 6.02 9.90 1.98 2.54 3.53 3.29 4.43 8.36 11.60 2.90 4.82 6.57 18.70 23.30 27.56 33.70 12.10 15.04 18.50
Copper 91.4 108.0 159.0 235.0 48.2 68.0 80.2 64.7 132.0 182.8 216.0 53.6 85.5 114.0 65.6 79.5 90.9 113.0 42.0 58.7 71.3
Gallium 3.78 - - - - - - 1.14 - - - - - - 3.13 - - - - - -
Iron 18600 3780 8673 14300 3350 3921 4720 5750 3640 5040 6680 1980 3353 4780 17450 13200 18763 26700 7570 10827 20200
Lead 3.99 1.66 5.43 9.03 1.57 2.23 3.01 1.62 2.75 3.99 5.30 1.24 1.87 3.00 7.52 9.35 16.94 31.60 6.51 12.35 25.20
Lithium 6.55 0.60 1.79 2.95 0.50 0.82 1.38 2.00 0.70 1.00 1.68 0.25 0.62 1.15 9.33 3.22 4.28 5.17 2.52 4.07 10.10
Magnesium 7450 1400 2640 3490 1520 1878 2200 2110 1440 1836 2280 1060 1413 1610 5790 4060 5391 6250 2810 3994 7520
Manganese 515 104 226 415 93 144 238 131 120 201 284 38 81 121 469 495 586 658 278 393 549
Mercury 0.036 0.058 0.076 0.086 0.055 0.133 0.518 0.051 0.040 0.053 0.097 0.028 0.039 0.048 0.142 0.096 0.138 0.271 0.088 0.134 0.287
Molybdenum 1.16 0.82 1.33 2.42 0.78 1.47 3.61 1.05 0.88 1.34 1.85 1.05 1.45 1.80 2.22 0.95 1.08 1.36 0.75 1.02 1.47
Nickel 8.51 1.56 4.83 10.30 2.88 4.18 6.89 2.98 1.71 2.77 3.81 1.24 3.07 5.76 26.25 16.40 23.31 34.00 11.10 16.02 35.10
Phosphorus 4530 7980 8363 8740 7740 9769 13100 5860 7830 8676 9650 6820 7964 10100 6080 7950 9087 11700 6880 8284 9220
Potassium 3500 7220 7868 8560 6340 8134 10200 2000 7540 8468 9320 6190 7609 10100 5450 7400 8941 11500 6570 8424 9230
Rhenium 0.01 - - - - - - 0.01 - - - - - - 0.01 - - - - - -
Rubidium 8.66 3.87 5.96 7.38 2.12 4.30 8.38 3.19 5.11 7.08 8.50 4.31 6.37 8.17 12.30 7.80 10.10 14.40 10.50 11.18 12.50
Selenium 3.93 3.60 4.39 5.49 3.77 4.85 6.20 4.21 2.71 3.92 5.14 3.74 4.85 6.82 7.33 5.51 7.30 8.63 7.91 8.80 9.62
Sodium 1000 2900 3235 3660 2460 2984 3870 2000 3110 3736 4180 2850 3501 4690 1500 2910 3788 4710 3240 3939 4560
Strontium 53.40 12.50 20.73 27.70 9.28 13.90 20.30 18.40 7.18 15.22 21.10 5.59 8.10 10.40 34.75 41.90 57.41 76.10 17.90 23.94 40.80
Tellurium 0.0470 0.0100 0.0243 0.0410 0.0100 0.0157 0.0300 0.0100 0.0100 0.0179 0.0410 0.0100 0.0130 0.0240 0.0385 0.0300 0.0737 0.1460 0.0100 0.0414 0.1500
Thallium 0.0620 0.0239 0.0379 0.0553 0.0254 0.0318 0.0378 0.0267 0.0345 0.0435 0.0520 0.0290 0.0334 0.0395 0.1574 0.0935 0.1153 0.1440 0.0729 0.0869 0.1150
Thorium 0.73 - - - - - - 0.22 - - - - - - 0.45 - - - - - -
Tin 0.110 0.050 0.050 0.050 0.630 1.803 4.710 0.050 0.050 0.050 0.050 0.200 1.700 4.180 0.140 0.050 0.050 0.050 1.910 2.899 4.110
Uranium 0.275 0.129 0.369 0.696 0.138 0.182 0.249 0.100 0.103 0.286 0.784 0.097 0.224 0.739 0.139 0.130 0.175 0.239 0.085 0.117 0.208
Vanadium 50.60 4.56 14.17 21.90 3.95 6.26 7.62 16.30 4.91 8.82 15.60 2.69 5.14 9.75 48.10 40.00 51.34 65.90 19.10 27.20 51.50
Yttrium 5.02 - - - - - - 2.10 - - - - - - 5.57 - - - - - -
Zinc 203 209 296 400 123 195 244 184 280 400 536 151 244 312 494 371 431 493 214 314 433
Zirconium 1.30 0.10 0.80 1.71 0.30 0.56 0.92 0.79 0.10 0.51 1.43 0.10 0.26 0.42 3.11 3.76 4.80 5.83 1.47 1.98 2.82

(continued)

Mine Site Mine Site Mine Site

n=4 n=7 n=8

SC2 SC3 ECM10

2014 2016 2014 2016 2014 2016

n=8 n=8 n=8

7 7 7 7 7 7



Table 3.7-2.  Summary Statistics for Tissue Chemistry in Benthic Invertebrate Samples, 2013 to 2017, Unuk River Watershed (completed)

Fixed ID

Project Area

Number of Samples n=1 n=1 n=1

Year 2013 2013 2013 2018

Month 7 7 7

Statistic - Minimum Mean Maximum Minimum Mean Maximum - Minimum Mean Maximum Minimum Mean Maximum - Minimum Mean Maximum Minimum Mean Maximum
% Moisture 87.40 83.20 86.26 88.70 72.50 81.54 85.40 88.50 84.50 86.60 89.40 81.60 83.88 86.30 83.10 76.50 84.97 89.70 79.50 81.84 85.70
Aluminum 5530 2160 3003 4080 2260 2981 3710 6370 1520 2413 3180 1315 2264 3070 3580 1920 2977 4660 894 2488 4270
Antimony 0.291 0.304 0.527 0.807 0.494 0.556 0.660 0.205 0.195 0.414 1.440 0.223 0.395 0.666 0.347 0.230 0.340 0.456 0.182 0.410 0.751
Arsenic 13.60 5.70 11.62 21.65 7.65 10.03 12.80 9.13 3.49 6.59 12.70 3.50 10.54 20.10 6.74 4.63 9.67 13.70 3.22 8.23 14.10
Barium 119.00 46.70 64.44 80.50 36.90 62.61 128.35 119.00 36.50 59.31 88.00 35.50 65.50 92.90 79.40 47.30 77.41 105.60 16.50 43.79 79.00
Beryllium 0.208 0.109 0.139 0.163 0.124 0.146 0.185 0.181 0.045 0.076 0.097 0.046 0.076 0.107 0.145 0.079 0.109 0.155 0.033 0.094 0.156
Bismuth 0.109 0.030 0.062 0.100 0.039 0.050 0.065 0.093 0.029 0.056 0.112 0.030 0.058 0.140 0.041 0.043 0.151 0.383 0.029 0.075 0.129
Boron 2.20 0.50 0.50 0.50 0.50 1.39 2.00 2.00 0.50 0.50 0.50 0.50 1.28 2.90 1.10 0.50 0.50 0.50 0.50 1.27 3.30
Cadmium 17.20 18.30 28.54 41.50 17.40 23.66 35.00 10.80 6.19 16.06 23.40 14.60 21.15 30.60 7.64 13.70 20.96 37.30 7.04 13.36 22.20
Calcium 2710 2260 2884 3300 1560 2098 2890 4740 2365 3201 4060 2290 3195 3940 18000 2180 2880 3590 1400 2283 3190
Cesium 0.795 0.484 0.565 0.680 0.514 0.665 0.939 0.646 0.169 0.285 0.371 0.205 0.359 0.484 0.359 0.254 0.406 0.603 0.165 0.393 0.638
Chromium 5.78 3.95 5.06 6.68 4.22 5.18 7.04 12.40 2.90 5.21 8.37 3.14 5.67 7.71 5.43 5.10 6.46 8.03 3.35 6.46 9.16
Cobalt 11.30 8.31 13.10 23.30 9.70 12.34 16.80 7.47 5.59 7.87 10.20 10.10 12.48 15.90 5.88 8.19 11.44 15.80 5.87 11.18 15.10
Copper 194.0 186.0 233.6 310.0 132.0 185.1 254.0 101.0 95.3 139.7 174.5 85.6 107.4 143.0 80.9 128.0 172.2 260.0 73.6 125.6 173.0
Gallium 1.63 - - - - - - 2.25 - - - - - - 1.42 - - - - - -
Iron 9130 5780 8768 12000 5450 6970 9210 11600 4320 7107 11300 2780 4999 7440 7770 6460 9962 13800 2040 6141 11700
Lead 7.95 4.41 6.25 9.12 4.00 4.84 6.19 5.39 3.89 6.68 8.75 2.65 5.71 10.40 4.37 10.03 15.48 26.50 1.61 4.18 7.66
Lithium 2.90 1.65 2.55 4.31 1.60 2.04 2.51 3.17 0.74 1.68 2.38 0.84 1.73 2.40 2.42 1.35 2.04 2.82 0.56 1.71 2.69
Magnesium 2710 2300 2915 3900 1930 2491 3070 4140 1970 2701 3230 1810 2265 2730 2750 2340 2964 3930 1350 2425 3510
Manganese 389 271 340 487 225 281 353 261 135 201 235 172 226 301 183 136 190 275 68 189 290
Mercury 0.080 0.059 0.065 0.072 0.047 0.060 0.093 0.051 0.039 0.048 0.058 0.018 0.037 0.053 0.055 0.036 0.046 0.060 0.032 0.044 0.077
Molybdenum 2.07 1.34 1.80 2.32 1.05 1.76 2.46 7.66 0.76 1.07 1.40 1.53 1.80 2.18 0.95 0.93 2.52 10.60 0.87 1.38 2.24
Nickel 6.37 5.04 6.25 7.07 4.96 5.85 7.72 8.41 2.79 4.93 7.15 4.04 6.25 8.22 5.33 4.79 6.24 8.28 3.42 5.78 8.33
Phosphorus 7230 8040 8728 10100 6880 8167 9330 6600 7900 9408 10400 8060 9091 10100 5330 8020 8729 10100 7550 8453 9340
Potassium 4400 7950 8686 9510 7060 8278 9980 4200 7810 9332 10200 6410 7277 8290 3100 7500 8631 9300 7460 8099 9060
Rhenium 0.01 - - - - - - 0.03 - - - - - - 0.01 - - - - - -
Rubidium 8.69 6.63 9.15 11.40 7.52 10.95 15.30 8.57 5.78 8.71 10.30 10.05 11.89 14.20 7.14 8.36 9.75 12.80 5.81 8.28 10.40
Selenium 6.25 4.24 5.16 7.37 4.94 6.70 9.18 3.89 2.54 3.77 4.34 4.35 5.54 6.88 3.18 3.16 4.01 4.76 3.20 4.04 5.00 4.00 (1)

Sodium 2000 3230 4033 4920 2930 3919 4500 2000 3380 4373 4790 2840 3296 3570 1000 3010 3712 4280 3110 3536 4010
Strontium 21.50 17.00 23.04 28.30 11.80 14.19 24.55 28.50 14.10 21.16 31.20 13.10 20.03 25.80 52.50 17.80 23.56 30.70 7.24 13.22 17.50
Tellurium 0.0620 0.0100 0.0236 0.0310 0.0100 0.0236 0.0290 0.0390 0.0100 0.0134 0.0240 0.0100 0.0166 0.0280 0.0100 0.0100 0.0244 0.0390 0.0100 0.0190 0.0410
Thallium 0.0855 0.0497 0.0588 0.0851 0.0572 0.0685 0.0853 0.0690 0.0300 0.0420 0.0571 0.0378 0.0516 0.0651 0.0444 0.0347 0.0518 0.0888 0.0238 0.0439 0.0635
Thorium 0.34 - - - - - - 0.65 - - - - - - 0.39 - - - - - -
Tin 0.050 0.050 0.076 0.260 0.330 1.158 2.100 0.050 0.050 0.072 0.225 0.075 0.248 0.670 0.050 0.050 0.150 0.550 0.310 1.213 2.560
Uranium 0.215 0.127 0.223 0.410 0.174 0.233 0.347 1.110 0.647 1.100 1.780 0.373 2.562 6.540 0.307 1.010 2.360 5.630 0.195 0.376 0.636
Vanadium 22.60 14.00 23.71 38.30 10.70 15.17 29.30 31.70 11.40 18.10 27.30 8.07 14.93 22.60 19.90 15.10 27.64 36.00 4.24 12.68 22.50
Yttrium 2.73 - - - - - - 3.91 - - - - - - 2.31 - - - - - -
Zinc 590 340 533 803 416 508 672 429 318 389 487 273 367 469 343 312 411 562 250 404 579
Zirconium 1.04 0.53 0.79 1.03 0.47 0.91 1.79 2.06 0.62 0.96 1.43 0.89 1.63 2.45 0.75 0.63 0.94 1.24 0.28 0.78 1.45

Notes:
All units are mg/kg dry weight
"-" not sampled and statistic not calculated
(1) selenium tissue guideline for dietary invertebrate or other prey species (interim)
Bold Italic Mean selenium concentration (n=8) exceeds BC Tissue Residue Guideline

UR2A

n=8

BC Tissue 
Residue 

Guideline

Mine Site Mine Site Mine Site

UR1 UR2

n=8 n=8 n=8

2014

n=8 n=8

2016 2014 2017 2014 2016

77 7 7 7 7



Figure 3.7-2
Mean Selenium Concentrations in Benthic Invertebrate Tissue Samples 
in the Unuk River Watershed, 2013-2016
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Red dashed lines indicate the BC Tissue Residue Guideline for selenium (4.0 mg/kg dw).

Se
le

ni
um

 C
on

ce
nt

ra
tio

n(
m

g/
kg

 d
ry

 w
ei

gh
t) 

Notes: 



UNUK RIVER WATERSHED BASELINE CHARACTERIZATION REPORT (2007 TO 2018) 

3-246 ERM | PROJ #0444849-0027 | REV B.1 | FINAL| NOVEMBER 2018 

The mean fish tissue concentration of selenium for Dolly Varden was higher than the selenium whole 

body tissue guideline at the wetland site EMC10 (in 2013 and 2014, but not in 2016) and at SC3 (2008, 

2009; Figure 3.7-3). However, the guideline is based on the mean of ≥ 8 fish, and only one (2008) and 

three (2009) fish were collected at SC3 due to low fish abundance. Thus, there is some uncertainty 

whether the mean fish tissue selenium concentration is above the guideline value at SC3, although 

minimum selenium concentrations are also higher than the guideline at this location due to its 

naturally high mineralization. 

Maximum, but not the mean, fish tissue concentration of selenium in Dolly Varden was higher than 

the BC MOE tissue guideline at UR1 in 4 samples out of 16 (25%). Mean and maximum tissue selenium 

concentrations at far-field sites UR2 and UR2A were below the BC MOE selenium tissue guideline. 

Mean fish tissue selenium concentration for whole body coho salmon was below the BC MOE 

selenium fish tissue guideline at all sites (Figure 3.7-4). Only one coho, at UR1, had a concentration 

(4.56 µg/g dw) higher than the MOE guideline. Only one rainbow trout sample was collected in 2016 

at EMC10. The tissue selenium concentration (3.24 µg/g dw) was below the BC MOE selenium 

guideline for fish whole body. The selenium concentrations in Dolly Varden, coho, and rainbow trout 

reflect natural background levels in these fish species within the Unuk River Watershed.  

The maximum total mercury concentration in Dolly Varden tissue at station ECM10 in 2014 (but not 

2013 or 2016; Figure 3.7-5) and in coho salmon at UR1 in 2013 (Figure 3.7-6) were higher than the BC 

MOE methyl mercury fish tissue guideline (BC MOE 2018), and only one fish replicate per species had 

concentrations higher than the guideline. The guideline concentration is intended to protect wildlife 

consuming fish or shellfish. Comparing the total tissue mercury concentration to this guideline assumes 

that all of the measured total mercury occurs as methyl mercury in fish tissue. These concentrations 

reflect natural background mercury levels in fish within the Unuk River Watershed.  

3.7.4 Bird Eggs 

Despite extensive survey efforts (21.6 hours on field trips in May and June of 2015, 13.5 hours on a 

field trip in May 2016, and 9.29 hours during field trips in May and June 2017) to survey and identify 

potential natural nesting locations, no eggs were located or sampled from natural nest sites. 

Previously established nest boxes were each visited on one to two occasions each year; however, only 

two tree swallow eggs were collected in 2015, one tree swallow egg was collected in 2016 (TRSW25), 

and three tree swallow eggs were collected in 2017 (TRSW11, TRSW12, and TRSW25) at the wetland 

site adjacent to Sulphurets Creek SC3 site (Figure 2.8-1 in Section 2.8; Appendix J-4). The Borrow’s 

goldeneye nest boxes and mallard hen structures originally established in 2014 were not used for 

nesting in any year surveyed. 

Table 3.7-5 provides the results of tissue chemistry for tree swallow eggs collected in 2015, 2016, and 

2017. The water samples that were concurrently collected with the bird eggs at the TRSW11, TRSW12, 

and TRSW25 nest box sites in 2017 had total selenium concentrations ranging from below detection 

limit (< 0.00050 mg/L) to 0.000234 mg/L and dissolved selenium concentrations ranging from below 

detection limit (< 0.00050 mg/L) to 0.000235 mg/L (SC3 – Wetland sites). 

  



Table 3.7-3.  Summary Statistics for Tissue Chemistry for Dolly Varden, 2008 to 2017, Unuk River Watershed

Fixed ID
Project Area
Fish Species
Number of  Samples n=1
Year 2008
Month 8
Statistic - Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
% Moisture 76.7 73.9 74.3 74.8 73.9 76.3 77.6 72.4 75.2 77.2 76.3 77.6 78.6 76.4 77.3 79.1
Aluminum 204 53.2 109.1 148.4 79.1 195.7 379.3 1.0 26.3 99.9 5.3 14.9 33.4 2.1 2.4 2.5
Antimony 0.0560 0.0192 0.0195 0.0198 0.0205 0.0273 0.0498 0.005 0.007 0.024 0.005 0.006 0.011 0.005 0.005 0.005
Arsenic 0.375 0.500 0.557 0.655 0.316 0.655 1.100 0.135 0.219 0.422 0.157 0.234 0.316 0.101 0.160 0.263
Barium 6.33 5.52 5.95 6.21 1.73 4.13 8.66 0.856 3.146 6.600 2.740 3.598 5.060 0.073 0.144 0.336
Beryllium 0.15 0.192 0.195 0.198 0.192 0.212 0.223 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Bismuth 0.1500 0.0575 0.0584 0.0595 0.0575 0.0635 0.0670 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Boron - - - - - - - 0.500 0.500 0.500 0.500 0.500 0.500 0.50 0.50 0.50
Cadmium 0.548 0.679 0.750 0.806 0.0254 0.0397 0.0654 0.105 0.366 0.894 0.187 0.454 0.849 0.010 0.060 0.143
Calcium 20100 17,132 19,755 22,976 566 797 1,004 4,380 17,885 30,500 19,500 22,650 29,500 611 827 1,110
Cesium - - - - - - - 0.037 0.079 0.117 0.059 0.097 0.149 0.062 0.096 0.142
Chromium 3.71 0.620 0.713 0.805 0.205 0.491 0.881 0.025 2.280 11.200 0.083 0.266 0.704 0.053 0.093 0.100
Cobalt 0.59 0.480 0.637 0.736 0.206 0.305 0.425 0.189 0.471 1.740 0.368 0.721 1.340 0.100 0.205 0.345
Copper 24.3 10.00 13.92 17.98 1.881 3.790 8.9 3.580 9.605 26.700 3.010 11.521 26.200 2.02 2.29 2.75
Gallium - - - - - - - 0.010 0.012 0.026 - - - - - -
Iron 324 142.1 201.4 238.0 - - - 44.2 103.8 268.0 50.5 66.7 101.0 15.5 21.1 30.5
Lead 0.18 0.083 0.132 0.171 0.041 0.134 0.2 0.010 0.044 0.221 0.024 0.030 0.043 0.010 0.023 0.025
Lithium 0.25 0.192 0.195 0.198 0.192 0.212 0.2 0.05 0.05 0.05 0.25 0.25 0.25 0.25 0.25 0.25
Magnesium 1300 1,195 1,226 1,278 1,285 1,347 1,478.1 921 1,161 1,450 1,170 1,355 1,480 1,120 1,277 1,410
Manganese 12.3 10.52 12.61 13.95 3.42 7.21 12.8 2.350 7.876 22.300 5.450 8.284 12.800 0.848 1.162 1.700
Mercury (1) 0.0944 0.0556 0.0616 0.0694 0.057 0.102 0.147 0.051 0.084 0.122 0.068 0.087 0.129 0.054 0.083 0.134
Mercury (1,2) 0.0220 0.0145 0.0158 0.0175 0.0149 0.0243 0.0330 0.0141 0.0207 0.0278 0.0160 0.0194 0.0276 0.0127 0.0189 0.0280
Molybdenum 0.632 0.0635 0.0777 0.0920 0.020 0.038 0.069 0.010 0.034 0.065 0.020 0.034 0.057 0.010 0.019 0.020
Nickel 1.69 0.192 0.195 0.198 0.205 0.281 0.536 0.03 0.91 6.38 0.10 0.10 0.10 0.10 0.10 0.10
Phosphorus 20600 16,667 17,978 19,167 - - - 11,600 17,900 26,100 18,400 22,438 26,400 10,800 11,914 12,500
Potassium 13300 12,337 13,129 13,915 - - - 12,300 14,913 16,700 15,300 16,588 18,500 17,400 18,757 19,600
Rhenium - - - - - - - 0.005 0.014 0.021 - - - - - -
Rubidium - - - - - - - 8.64 10.59 13.90 9.47 10.77 14.40 9.55 11.46 13.30
Selenium 4.6 4.29 4.42 4.50 2.94 3.34 3.90 2.59 3.93 5.25 2.81 3.70 4.49 2.70 3.48 4.57
Silver - - - - - - - - - - - - - - - -
Sodium 3270 2,837 2,991 3,175 - - - 3,200 3,600 4,800 3,020 3,969 4,770 1,230 2,140 2,640
Strontium 21.5 23.4 25.8 27.9 0.846 1.47 2.34 4.140 16.455 29.500 19.600 26.425 33.800 0.390 0.628 0.900
Tellurium - - - - - - - 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Thallium 0.071 0.052 0.067 0.077 0.0219 0.0476 0.0651 0.024 0.039 0.068 0.042 0.054 0.082 0.038 0.046 0.058
Thorium - - - - - - - 0.0 0.0 0.0 - - - - - -
Tin 0.1000 0.0958 0.0973 0.0992 0.0958 0.1058 0.1116 0.050 0.066 0.130 0.050 0.081 0.150 0.050 0.160 0.220
Titanium 7.98 4.29 6.08 7.05 - - - - - - - - - - - -
Uranium 0.005 0.0040 0.0087 0.0132 0.0041 0.0056 0.0107 0.001 0.003 0.007 0.001 0.003 0.006 0.0010 0.0010 0.0010
Vanadium 0.77 0.20 0.45 0.58 0.48 1.04 2.07 0.050 0.164 0.430 0.050 0.084 0.200 0.050 0.050 0.050
Yttrium - - - - - - - 0.005 0.012 0.048 - - - - - -
Zinc 121 120.2 137.4 153.3 28.07 32.43 40.13 71.2 94.6 126.0 91.4 120.7 147.0 21.4 26.8 29.7
Zirconium - - - - - - - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

(continued)

Mine Site Mine Site
SC3 UR1

n=3 n=5 n=8 n=8 n=7
Dolly Varden Dolly Varden

2009 2011 2013 2014 2016
8 9 9 9 9



Table 3.7-3.  Summary Statistics for Tissue Chemistry for Dolly Varden, 2008 to 2017, Unuk River Watershed (continued)

Fixed ID
Project Area
Fish Species
Number of  Samples
Year
Month
Statistic Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
% Moisture 69.9 74.9 77.5 76.5 78.2 81.9 76.0 77.5 81.9 73.6 75.6 77.1 77.7 78.6 80.8 77.4 79.3 81.6
Aluminum 7.4 23.7 53.8 2.6 13.8 41.3 2.5 2.7 4.2 9.9 49.2 146.5 4.8 17.0 75.8 1.0 1.6 2.7
Antimony 0.005 0.008 0.016 0.005 0.009 0.014 0.005 0.006 0.016 0.005 0.020 0.088 0.005 0.005 0.005 0.005 0.005 0.005
Arsenic 0.120 0.243 0.371 0.129 0.241 0.427 0.088 0.140 0.198 0.151 0.235 0.430 0.121 0.174 0.237 0.026 0.078 0.151
Barium 1.880 3.006 4.630 2.020 2.895 4.240 0.062 0.097 0.179 2.695 4.224 7.495 2.680 4.326 7.950 0.176 0.226 0.286
Beryllium 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Bismuth 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.006 0.015 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Boron 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Cadmium 0.081 0.267 0.505 0.169 0.320 0.472 0.016 0.116 0.269 0.131 0.287 0.531 0.114 0.234 0.444 0.003 0.019 0.059
Calcium 14,800 18,988 23,800 7,930 19,666 26,400 540 667 861 15,750 25,025 41,900 19,500 27,663 44,300 581 740 897
Cesium 0.081 0.100 0.138 0.088 0.111 0.158 0.136 0.150 0.192 0.040 0.058 0.091 0.048 0.058 0.080 0.046 0.145 0.722
Chromium 0.062 0.309 0.836 0.079 0.400 2.070 0.062 0.095 0.100 0.118 2.415 6.985 0.025 0.843 5.920 0.080 0.177 0.670
Cobalt 0.382 0.686 1.280 0.335 0.782 1.220 0.246 0.520 0.964 0.240 0.421 0.766 0.318 0.486 0.961 0.080 0.163 0.283
Copper 1.700 3.220 4.540 2.690 3.376 4.140 1.860 2.631 3.780 3.430 6.300 9.745 3.440 7.409 22.200 1.720 2.124 2.790
Gallium 0.010 0.010 0.010 - - - - - - 0.010 0.021 0.048 - - - - - -
Iron 46.7 80.3 126.0 42.7 63.9 90.9 17.8 22.9 30.0 42.8 140.9 341.5 46.0 72.9 127.0 14.0 20.3 26.7
Lead 0.010 0.034 0.066 0.010 0.023 0.040 0.025 0.026 0.030 0.022 0.062 0.170 0.023 0.031 0.042 0.010 0.014 0.025
Lithium 0.05 0.06 0.12 0.25 0.25 0.25 0.25 0.25 0.25 0.05 0.07 0.19 0.25 0.25 0.25 0.25 0.25 0.25
Magnesium 1,030 1,239 1,420 1,210 1,340 1,510 1,210 1,368 1,730 1,210 1,349 1,730 1,410 1,563 1,940 1,250 1,384 1,660
Manganese 4.500 7.610 10.500 3.970 6.706 10.700 0.838 1.294 2.170 5.500 8.233 15.360 5.690 7.444 9.470 0.534 0.782 1.030
Mercury (1) 0.056 0.083 0.107 0.067 0.143 0.476 0.079 0.086 0.098 0.035 0.042 0.053 0.032 0.052 0.081 0.017 0.048 0.100
Mercury (1,2) 0.0167 0.0209 0.0241 0.0158 0.0311 0.0862 0.0189 0.0192 0.0178 0.0093 0.0102 0.0122 0.0072 0.0112 0.0156 0.0038 0.0099 0.0184
Molybdenum 0.010 0.025 0.033 0.021 0.031 0.042 0.010 0.019 0.020 0.023 0.047 0.078 0.026 0.034 0.045 0.010 0.013 0.020
Nickel 0.10 0.17 0.24 0.10 0.10 0.10 0.10 0.16 0.33 0.09 0.19 0.34 0.10 0.10 0.10 0.10 0.13 0.35
Phosphorus 14,200 17,500 20,900 14,300 20,788 24,200 11,100 12,638 15,900 17,300 21,444 31,450 21,100 26,925 38,200 10,400 12,150 16,000
Potassium 11,300 14,300 17,300 14,800 16,225 18,000 17,700 19,900 24,000 14,300 15,638 17,250 16,600 17,750 19,400 16,300 19,475 24,800
Rhenium 0.005 0.005 0.005 - - - - - - 0.005 0.005 0.005 - - - - - -
Rubidium 8.03 10.16 12.60 8.10 9.79 12.80 10.80 15.90 24.40 9.33 11.22 14.90 10.70 12.15 14.70 7.46 13.67 23.20
Selenium 3.10 4.16 4.68 3.44 4.24 6.65 2.70 3.41 4.23 1.88 2.52 3.22 1.80 2.49 3.34 1.31 2.40 3.61
Silver - - - - - - - - - - - - - - - 0.0 0.0 0.0
Sodium 2,880 3,399 3,730 3,470 4,045 5,240 1,280 2,263 3,080 3,480 4,096 4,550 3,810 4,179 5,000 2,150 2,383 2,870
Strontium 18.300 24.100 29.900 10.200 23.100 32.400 0.410 0.590 0.820 13.860 22.420 34.000 19.100 25.700 41.700 0.370 0.503 0.749
Tellurium 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Thallium 0.028 0.041 0.049 0.047 0.056 0.064 0.041 0.055 0.069 0.027 0.035 0.047 0.029 0.036 0.051 0.016 0.049 0.157
Thorium 0.005 0.005 0.005 - - - - - - 0.005 0.015 0.043 - - - - - -
Tin 0.050 0.063 0.150 0.050 0.064 0.110 0.110 0.155 0.260 0.050 0.083 0.245 0.050 0.100 0.170 0.050 0.050 0.050
Titanium - - - - - - - - - - - - - - - - - -
Uranium 0.001 0.001 0.003 0.001 0.002 0.005 0.001 0.001 0.001 0.006 0.011 0.020 0.005 0.010 0.022 0.001 0.001 0.001
Vanadium 0.050 0.158 0.330 0.050 0.090 0.200 0.050 0.050 0.050 0.050 0.329 0.725 0.050 0.123 0.300 0.050 0.050 0.050
Yttrium 0.005 0.012 0.027 - - - - - - 0.005 0.026 0.072 - - - - - -
Zinc 64.9 86.0 122.0 73.8 113.4 193.0 21.7 30.6 44.0 98.2 124.6 191.5 85.5 128.1 207.0 19.5 24.1 28.8
Zirconium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

(continued)

Mine Site Mine Site
ECM10 UR2

Dolly Varden Dolly Varden

2013
n=8 n=8 n=8 n=8 n=8 n=8

9 9
2014 2016 2013 2014 2017

9 9 9 9



Table 3.7-3.  Summary Statistics for Tissue Chemistry for Dolly Varden, 2008 to 2017, Unuk River Watershed (completed)

Fixed ID
Project Area
Fish Species
Number of  Samples
Year 2018
Month
Statistic Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
% Moisture 73.9 76.0 78.0 75.4 78.5 80.2 74.3 76.0 77.3
Aluminum 1.0 26.4 132.0 4.2 7.7 17.0 2.5 7.7 44.3
Antimony 0.005 0.006 0.011 0.005 0.005 0.005 0.005 0.005 0.005
Arsenic 0.125 0.186 0.229 0.147 0.222 0.347 0.041 0.076 0.118
Barium 1.530 3.084 4.710 2.760 4.068 5.000 0.025 0.147 0.271
Beryllium 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Bismuth 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Boron 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Cadmium 0.076 0.209 0.310 0.152 0.280 0.369 0.005 0.014 0.022
Calcium 11,100 20,238 32,300 15,700 25,363 30,900 375 622 931
Cesium 0.040 0.059 0.076 0.046 0.053 0.058 0.056 0.074 0.105
Chromium 0.077 0.926 2.590 0.075 0.194 0.382 0.100 0.116 0.230
Cobalt 0.225 0.392 0.629 0.440 0.720 1.030 0.100 0.195 0.272
Copper 1.980 4.940 8.920 3.870 5.979 11.900 1.740 2.229 2.790
Gallium 0.010 0.014 0.043 - - - - - -
Iron 37.1 91.6 220.0 50.4 66.5 75.5 16.7 34.0 88.2
Lead 0.010 0.037 0.083 0.022 0.032 0.050 0.025 0.025 0.025
Lithium 0.05 0.05 0.05 0.25 0.25 0.25 0.25 0.25 0.25
Magnesium 1,000 1,213 1,480 1,290 1,421 1,540 1,240 1,335 1,420
Manganese 2.820 5.308 8.400 4.710 5.901 7.080 0.647 0.928 1.600
Mercury (1) 0.023 0.044 0.069 0.033 0.044 0.060 0.030 0.047 0.069
Mercury (1,2) 0.0061 0.0106 0.0151 0.0081 0.0096 0.0119 0.0076 0.0113 0.0157 0.0330 (3)

Molybdenum 0.010 0.023 0.045 0.032 0.050 0.139 0.020 0.020 0.020
Nickel 0.12 0.20 0.58 0.10 0.10 0.10 0.10 0.12 0.29
Phosphorus 13,500 18,313 23,200 19,900 24,300 26,600 12,000 12,788 13,700
Potassium 12,700 15,200 17,300 15,700 16,850 18,400 18,700 20,088 21,600
Rhenium 0.005 0.005 0.005 - - - - - -
Rubidium 7.52 11.03 12.80 8.38 11.11 13.90 9.70 12.93 16.30
Selenium 1.88 2.51 3.09 2.28 2.80 3.76 1.66 2.11 2.47 4.00 (4)

Silver - - - - - - - - -
Sodium 3,260 3,719 4,100 3,780 4,225 4,760 1,230 1,320 1,440
Strontium 10.300 18.475 31.000 15.300 24.288 28.300 0.190 0.381 0.720
Tellurium 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Thallium 0.025 0.031 0.038 0.033 0.038 0.048 0.024 0.039 0.048
Thorium 0.005 0.005 0.005 - - - - - -
Tin 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.161 0.320
Titanium - - - - - - - - -
Uranium 0.001 0.004 0.009 0.003 0.006 0.010 0.001 0.001 0.001
Vanadium 0.050 0.174 0.620 0.050 0.070 0.140 0.050 0.050 0.050
Yttrium 0.005 0.013 0.048 - - - - - -
Zinc 61.0 96.9 145.0 109.0 121.1 145.0 23.0 27.4 32.1
Zirconium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Notes:
All units are mg/kg dry weight
"-" not sampled and statistic not calculated
(1) assumes 100% of mercury is methyl mercury
(2) Unit is mg/kg wet weight based on moisture content, calculated as Concentration (Wet weight)  = Concentration (Dry weight)  * ((100 - Moisture %)/100))
(3) methyl mercury guideline for fish consumed by wildlife
(4) selenium guideline for fish tissue (whole body)
Bold Concentration exceeds BC Tissue Residue Guideline
Bold Italic Mean selenium concentration (n=8) exceeds BC Tissue Residue Guideline

BC Tissue 
Residue 

Guideline

Mine Site
UR2A

Dolly Varden
n=8 n=8 n=8

2014 20162013
99 9



Table 3.7-4.  Summary Statistics for Tissue Chemistry for Rainbow Trout and Coho Salmon, 2013 and 2016, Unuk River Watershed

Fixed ID
Project Area
Fish Species Rainbow Trout
Number of  Samples n=1
Year 2016 2018
Month 9
Statistic - Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum Minimum Mean Maximum
% Moisture 75.9 71.6 75.1 77.5 72.8 75.0 76.6 74.5 76.1 77.4 71.7 74.7 76.7
Aluminum 51 12.6 164.7 758.0 20.5 195.4 542.0 6.6 110.2 215.0 4.2 89.2 518.0
Antimony 0.030 0.0050 0.0397 0.2040 0.0050 0.0356 0.0960 0.0050 0.0226 0.0720 0.0050 0.0124 0.0590
Arsenic 0.532 0.167 0.676 3.390 0.203 0.550 1.150 0.087 0.262 0.515 0.124 0.266 0.717
Barium 4.520 1.91 5.27 18.80 1.76 7.19 13.60 1.60 4.64 9.20 1.80 4.73 15.40
Beryllium 0.005 0.005 0.008 0.028 0.005 0.006 0.014 0.005 0.005 0.005 0.005 0.006 0.014
Bismuth 0.005 0.005 0.005 0.005 0.005 0.008 0.042 0.005 0.005 0.005 0.005 0.005 0.005
Boron 0.50 0.5 0.6 1.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cadmium 0.183 0.079 0.334 1.470 0.080 0.411 0.707 0.070 0.167 0.306 0.060 0.165 0.410
Calcium 24,900 9,040 20,549 33,300 12,300 20,727 29,200 10,100 18,444 25,100 13,000 21,933 34,400
Cesium 0.145 0.060 0.096 0.162 0.038 0.075 0.114 0.034 0.050 0.068 0.031 0.049 0.093
Chromium 0.121 0.025 0.835 4.790 0.054 1.141 3.960 0.133 1.109 3.430 0.025 0.680 2.550
Cobalt 0.409 0.376 0.725 1.480 0.168 0.390 0.576 0.130 0.209 0.294 0.138 0.285 0.629
Copper 2.36 2.56 5.39 13.00 3.89 8.66 13.50 3.07 5.76 8.79 2.36 4.10 7.16
Gallium - 0.010 0.057 0.259 0.010 0.060 0.168 0.010 0.040 0.081 0.010 0.032 0.168
Iron 167.0 46.4 315.8 1,410 64.4 343.8 931 36.9 227.1 371 30.6 187.8 918
Lead 0.154 0.024 0.188 1.080 0.043 0.200 0.534 0.022 0.117 0.223 0.010 0.102 0.474
Lithium 0.25 0.05 0.11 0.50 0.05 0.11 0.29 0.05 0.05 0.05 0.05 0.07 0.24
Magnesium 1,310 1,160 1,376 1,950 1,150 1,345 1,710 960 1,269 1,470 1,200 1,369 1,750
Manganese 19.900 6.42 17.5 59.1 4.98 14.1 22.2 5.78 10.9 16.3 3.92 10.7 24.3
Mercury (1) 0.052 0.0487 0.0739 0.1030 0.0348 0.0819 0.1800 0.0361 0.0473 0.0603 0.0319 0.0507 0.0885
Mercury (1,2) 0.0125 0.0138 0.0184 0.0232 0.0095 0.0205 0.0421 0.0092 0.0113 0.0136 0.0090 0.0128 0.0206 0.0330 (3)

Molybdenum 0.039 0.010 0.070 0.228 0.037 0.114 0.227 0.037 0.080 0.109 0.025 0.060 0.169
Nickel 0.25 0.0250 0.4925 3.36 0.0570 0.3458 1.24 0.2130 0.5730 1.32 0.0250 0.1800 0.56
Phosphorus 22,600 14,700 19,753 25,400 15,100 19,491 23,400 12,700 17,667 20,400 15,400 19,780 24,600
Potassium 13,800 13,000 15,171 17,500 12,500 14,355 15,200 12,500 14,622 16,200 12,800 14,740 16,600
Rhenium - 0.005 0.005 0.005 0.005 0.012 0.020 0.005 0.005 0.005 0.005 0.005 0.005
Rubidium 9.26 8.2 10.1 12.1 9.6 10.5 11.2 9.9 11.0 12.8 9.8 11.0 13.1
Selenium 3.24 2.08 2.88 3.82 1.81 3.04 4.56 1.31 1.79 2.08 1.57 2.00 2.84 4.00 (4)

Silver - - - - - - - - - - - - -
Sodium 3,490 3,300 4,124 5,100 3,300 4,309 5,500 3,400 3,967 4,500 3,100 3,840 4,300
Strontium 36.000 11.5 30.0 55.0 14.4 27.5 43.3 9.4 17.5 26.2 13.1 22.8 39.4
Tellurium 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Thallium 0.033 0.0196 0.0301 0.0565 0.0165 0.0340 0.0608 0.0113 0.0174 0.0226 0.0134 0.0181 0.0314
Thorium - 0.0050 0.0129 0.0600 0.0050 0.0162 0.0340 0.0050 0.0188 0.0740 0.0050 0.0127 0.0640
Tin 0.050 0.050 0.114 0.240 0.050 0.122 0.230 0.170 0.274 0.410 0.050 0.166 0.980
Titanium - - - - - - - - - - - - -
Uranium 0.0030 0.00100 0.00522 0.02460 0.00220 0.00827 0.01800 0.00250 0.01369 0.02450 0.00100 0.00963 0.05400
Vanadium 0.36 0.050 0.934 4.40 0.050 0.861 2.65 0.050 0.507 0.94 0.050 0.425 2.34
Yttrium - 0.005 0.104 0.652 0.010 0.095 0.259 0.005 0.049 0.088 0.005 0.051 0.281
Zinc 90.6 68.1 100.6 180.0 85.2 108.2 139.0 60.5 94.6 126.0 71.6 109.4 204.0
Zirconium 0.10 0.100 0.124 0.320 0.100 0.128 0.410 0.100 0.100 0.100 0.100 0.100 0.100

Notes:
All units are mg/kg dry weight
"-" not sampled and statistic not calculated
(1) assumes 100% of mercury is methyl mercury
(2) Unit is mg/kg wet weight based on moisture content, calculated as Concentration (Wet weight)  = Concentration (Dry weight)  * ((100 - Moisture %)/100))
(3) methyl mercury guideline for fish consumed by wildlife
(4) selenium guideline for fish tissue (whole body)
Bold Concentration exceeds BC Tissue Residue Guideline
Bold Italic Mean selenium concentration (n=8) exceeds BC Tissue Residue Guideline

n=15

9 9 9 9
2013 2013 2013 2013

BC Tissue 
Residue 

Guideline

ECM10 UR1 UR2 UR2A
Mine Site Mine Site Mine Site Mine Site

Coho Salmon Coho Salmon Coho Salmon Coho Salmon
n=17 n=11 n=9



Figure 3.7-3
Mean Selenium Concentrations in Dolly Varden Tissue Samples 
in the Unuk River Watershed, 2008-2016

Proj # 0444849-0027 | Graphics # KSM-18ERM-038cKSM MINING ULC
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Error bars represent the standard error of the mean.
Red dashed lines indicate the BC Tissue Residue Guideline for selenium (4.0 mg/kg dw).
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Figure 3.7-4
Mean Selenium Concentrations in Coho Salmon Tissue Samples 
in the Unuk River Watershed, 2013

Proj # 0444849-0027 | Graphics # KSM-18ERM-038dKSM MINING ULC
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Error bars represent the standard error of the mean.
Red dashed lines indicate the BC Tissue Residue Guideline for selenium (4.0 mg/kg dw).
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Figure 3.7-5
Mean Mercury Concentrations in Dolly Varden Tissue Samples 
in the Unuk River Watershed, 2008-2016

Proj # 0444849-0027 | Graphics # KSM-18ERM-038eKSM MINING ULC
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Error bars represent the standard error of the mean.
Red dashed lines indicate the BC Tissue Residue Guideline for mercury (0.0330 mg/kg dw).

M
er

cu
ry

 C
on

ce
nt

ra
tio

n(
m

g/
kg

 d
ry

 w
ei

gh
t) 

Notes: 



Figure 3.7-6
Mean Mercury Concentrations in Coho Salmon Tissue Samples 
in the Unuk River Watershed, 2013

Proj # 0444849-0027 | Graphics # KSM-18ERM-038fKSM MINING ULC

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

ECM10 UR1 UR2A UR2

2013

Site

Error bars represent the standard error of the mean.
Red dashed lines indicate the BC Tissue Residue Guideline for mercury (0.0330 mg/kg dw).
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RESULTS 

KSM MINING ULC 3-259 

Table 3.7-5.  Tissue Chemistry Results for Eggs of Tree Swallows, 2013 and 2016, Unuk River 

Watershed  

Site SC3 

BC Tissue Residue 
Guideline 2018 

Nesting Species Tree Swallows 

Sampling Dates June 2015, 2016, and 2017 

Number of Samples n=6 

Statistic Minimum Mean Maximum 

Moisture (%) 52.4 74.1 85.1 
 

Aluminum (Al) 2.5 2.5 2.5 
 

Antimony (Sb) 0.005 0.005 0.005 
 

Arsenic (As) 0.015 0.019 0.039 
 

Barium (Ba) 2.4 7.2 14.3 
 

Beryllium (Be) 0.005 0.005 0.005 
 

Bismuth (Bi) 0.005 0.005 0.005 
 

Boron (B) 0.5 1.43 2.4 
 

Cadmium (Cd) 0.005 0.006 0.011 
 

Calcium (Ca) 1310 4512 11300 
 

Cesium (Cs) 0.0025 0.0053 0.0109 
 

Chromium (Cr) 0.10 0.42 1.11 
 

Cobalt (Co) 0.036 0.078 0.140 
 

Copper (Cu) 0.99 1.72 1.97 
 

Iron (Fe) 61 162 221 
 

Lead (Pb) 0.025 0.025 0.025 
 

Lithium (Li) 0.25 0.25 0.25 
 

Magnesium (Mg) 230 371 503 
 

Manganese (Mn) 3.01 5.57 8.55 
 

Mercury (Hg) 0.043 0.119 0.229 
 

Molybdenum (Mo) 0.071 0.115 0.141 
 

Nickel (Ni) 0.1 0.208 0.57 
 

Phosphorus (P) 4840 8305 10400 
 

Potassium (K) 2380 5775 9060 
 

Rubidium (Rb) 2.50 6.44 12.70 
 

Selenium (Se) 2.68 3.48 3.99 6.00 1 

Sodium (Na) 1110 5980 10100 
 

Strontium (Sr) 2.56 6.01 12.00 
 

Tellurium (Te) 0.01 0.01 0.01 
 

Thallium (Tl) 0.0029 0.0065 0.0084 
 

Tin (Sn) 0.05 0.44 0.94 
 

Uranium (U) 0.001 0.001 0.001 
 

Vanadium (V) 0.05 0.05 0.05 
 

Zinc (Zn) 31.6 77.9 109.0 
 

Zirconium (Zr) 0.1 0.1 0.1 
 

Notes: 

All units are mg/kg dry weight 
1 Selenium bird egg tissue guideline 
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Se is the only analyzed element with a tissue guideline for bird eggs of 6 µg/g dwt (BC MOE 2018). 

This guideline should be applied to a mean concentration of ≥ 8 eggs (from 8 individual nests) in a 

representative area, reported as dry weight. Despite extensive efforts over the three years of sampling, 

only 6 eggs have been collected. Applying the guideline to the mean Se concentration of the 6 tree 

swallow eggs collected from the wetland at SC3, the mean concentration (3.48 mg/kg dwt) is below 

the guideline concentration (Figure 3.7-7).  

Other element tissue concentrations varied between sampling years. A number of metals were below 

the method detection limit in samples collected in all three years (e.g., aluminum, antimony, 

beryllium, bismuth, cadmium, lead, lithium, tellurium, uranium, vanadium, and zirconium). The 

largest variation in concentrations between samples were observed for chromium (<MDL to 

1.1 mg/kg dwt; 101.7% SD from the mean), nickel (<MDL to 0.57 mg/kg dwt; 91.8% SD), and tin 

(<MDL to 0.6 mg/kg dwt; 101.1% SD), with highest concentrations found in one of the three egg 

samples collected in 2017 (TRSW 11). The least amount of variation between samples was observed 

for selenium (2.68 to 3.99 mg/kg dwt; 14.9% SD). These concentrations reflect natural variability and 

background levels in tree swallow eggs within the wetland adjacent to Sulphurets Creek.  

3.7.5 Quality Assurance/Quality Control 

Of the 92 periphyton samples, 12 were split and analysed for RPD. Mean RPD was calculated to be 

34% (range from 1 to 170%). The majority of the calculated RPDs were acceptable (less than 30%), and 

only 37% (157 out of 419) of the calculated RPDs were above 30%, indicating that the overall quality 

of the periphyton samples, sample processing, and sample analysis were acceptable according to our 

criterion (Appendix J-5). 

In total, 97 benthic invertebrate samples were collected in the Unuk River Watershed from six sites 

(SC2, SC3, ECM10, UR1, UR2, UR2A), of which 12 were split and analysed for RPD. Mean RPD was 

calculated to be 34% (range from 1 to 153%; Appendix J-6). The majority of the calculated RPDs were 

acceptable (less than 30%), indicating that the overall quality of the benthic invertebrate samples, 

sample processing, and sample analysis were acceptable according to our criterion, but 45% (188 out 

of 410) of the calculated RPDs were above 30%, reflecting higher sample heterogeneity. It is not unusual 

for metal concentrations to be highly variable in benthic invertebrates (Rainbow 2002) and thus RPD 

can be higher due to subsampling of different species at a micro scale within a duplicate sample. 

RPDs were not assessed from fish and bird egg samples collected within the Unuk River Watershed. 

However, RPDs for Se of fish sampled at the same time (in 2017) from other areas at KSM were normal 

(less than 30%) or slightly above (33%) the target RPD of 30%. ALS considers fish tissue sample 

replicate RPDs of less than 40% as acceptable (pers. comm.) and therefore, fish tissue RPDs are 

considered normal and the quality of samples and sample analysis were acceptable. 

  



Figure 3.7-7
Selenium Concentrations in Tree Swallow Egg Tissue Samples 
in the Unuk River Watershed, 2015-2017

Proj # 0444849-0027 | Graphics # KSM-18ERM-038gKSM MINING ULC
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3.8 WILDLIFE 

3.8.1 Mountain Ungulates 

3.8.1.1 Aerial Surveys 

Aerial surveys were conducted during summer 2008 and 2016, and winter 2009 (Appendices K1 to 

K5). Figure 3.8-1 illustrates the flight lines during aerial surveys. Mountain goats were the only 

mountain ungulate observed during these surveys. No stone’s sheep or caribou were observed. 

During 2016, 238 goats were observed within the eight SUs surveyed within the Unuk River Watershed. 

This was a greater number of goats than had been observed during baseline effort in 2008 when 89 

goats were observed within the same SUs (Figure 3.8-2; Appendix K2). Survey effort was greater in 

2016, yet goats observed per hour was less in 2016 than 2008 suggesting that the additional survey 

effort may also have resulted in improved sightability and less goats missed. The lack of a recognized 

sightability model for goat reduces the ability to determine a confidence interval in association with 

the total count conducted, and thus the significance of the difference cannot be determined between 

the two years of results. 

The distribution of goats across the SUs surveyed also seems to have changed. Near the mine site within 

the Unuk River Watershed, an increase was observed in SU 24 and a decline in SU 23. These SUs are 

adjacent so movement across the creek boundary between the two SUs is quite likely. The combined 

number of observations between the two SUs increased from a total of 32 to 86, a substantial increase. 

SUs 4, 5 and 7 also increased in proportion of observations, SU 5 and 7 that are adjacent to each other, 

went from a combined sum of 19 to 99 goat observations between the two surveys, also a substantial 

increase. 

The proportion of kids to adults remained high and is consistent with healthy and productive 

populations throughout the region (between 25 and 30 kids to 100 adults). In areas of similar topography 

and ecology to the Project, kidding ratios of 27 kids to 100 adults have been recorded (RTEC 2006b). 

Summer densities of 0.57 goats/km2 have been recorded in areas near the Project (RTEC 2006b), which 

are slightly higher than values reported here. Other studies have recorded even higher densities. Over 

a two year study (1996 and 1997) of goats in west-central BC just north of Terrace, the mean population 

density was estimated at 0.7 goats/km2, based on areas of suitable habitat (Demarchi, Johnson, and 

Searing 2000). Suitable habitat for that study was generally all habitat above 1,000 m elevation within 

survey blocks (Demarchi, Johnson, and Searing 2000). 

In conclusion, while survey intensity increased between 2008 and 2016 there appears to be an increase 

in goat population within the SUs associated with the development and adjacent area. There also 

appears to be a possible shift in distribution within SUs associated with the mine footprint (SU 23, 24, 

and 5) as well as changes in SUs outside of the proposed development (e.g., SU 7). The productivity 

and density remains comparable to other goat populations in the region. 
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3.8.1.2 Remote Camera Monitoring 

Remote camera data are in Appendices K6 through K8. The mine site was divided into five geographic 

areas (Figure 3.8-3). Aerial surveys and cameras indicate that three of these areas have strong goat 

populations: 1) the Unuk Finger, 2) John Peaks, and 3) Kerr Mountain. The other two areas support 

smaller and/or more variable goat populations: 4) the north escarpment (including the Mitchell 

Deposit), and 5) Sulphurets Ridge (including the Sulphurets Deposit).  

Cameras were placed in habitat that was considered good quality kidding and summer habitat – at 

the correct elevation, above the krummholtz and at the same slope and aspect identified as good 

quality habitat during habitat suitability modeling (Rescan 2010e) and by the province (RIC 1999a). 

As a consequence, more goats were detected during summer, with June and July accounting for over 

three-quarters of the total detections in 2013 (90%), 2014 (76%), and 2015 (83%). Detections declined 

through August and were less frequent in September and October (Table 3.8-1), presumably as goats 

began using lower elevation areas.  

Table 3.8-1.  Number of Mountain Goat Detection Events (per 100 camera days) 2013 to 2015 

Region Camera Location 

Detections per 100 Camera Days 

Average Jun Jul Aug Sep Oct 

Unuk Finger Ted Morris Creek 341.86 148.73 35.66 24.60 31.82 85.66 

John Peaks McTagg East 87.50 16.13 3.43 0.00 0.00 9.23  
McTagg West 11.67 10.75 6.45 6.67 0.00 6.67  

Lower Sulphurets Creek 20.95 4.30 10.75 6.67 - 15.15 

Kerr Mountain Kerr Mountain 44.01 52.15 54.48 74.41 52.17 84.81 

North Escarpment Mitchell Valley 7.50 4.11 3.23 5.12 0.00 4.29  
Iron Cap 0.00 1.08 5.84 3.33 2.27 2.64 

Sulphurets Ridge Sulphurets Deposit 6.67 2.15 4.41 21.11 53.00 13.43  
Sulphurets East 0.00 1.08 0.00 0.00 - 0.40 

Sulphurets Glacier Sulphurets Glacier 6.67 2.15 4.41 21.11 63.64 0.00 

Mineral Lick Upper Sulphurets Creek 226.39 93.98 130.17 32.14 - 112.90 

Notes: 

n/a = cameras that were not deployed in the general location specified in that given year or year or month (e.g., no cameras were 

deployed past September in 2013). 

- = cameras deployed at location but not able to record useful images for entire month (i.e., obscured, malfunctioned, or knocked over). 

The camera results suggest that the Upper Sulphurets Creek site is used frequently, with an average of 

112.90 detections per 100 camera days (Table 3.8-1) and is an active mineral lick (Plate 3.8-1). Maximum 

usage was in June, July and early August, and attendance dropping thereafter (Table 3.8-1). Goats were 

typically observed at the lick during daylight hours in 2015 with the majority of detections occurring 

before 15:00. The numbers of goats and average duration of usage was highest in June and July, but 

dropped in August (0.1 h) and September. This is consistent with studies which indicate that goats use 

mineral licks most frequently after kidding (Corbould et al. 2010).  
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Plate 3.8-1.  Nursery group of goats with at least 11 individuals (six nannies and five kids) 

observed at mineral lick, June 23, 2013.  

3.8.1.3 Caribou 

No caribou have been observed in the area during any surveys for this project (aerial surveys, remote 

camera studies, or observed incidentally during any other field surveys over 10 years), or by the 

province of BC. In addition, the Unuk River Watershed has not been identified as high value habitat 

for caribou by the Cassiar-Iskut-Stikine LRMP (BC ILMB 2000). The Edziza Herd is the closest 

northern mountain caribou herd to the project; however, the boundary is approximately 70 km NNW 

of the Unuk River Watershed.  

3.8.2 Moose 

Aerial surveys were conducted during winter 2009 and 2016 (Appendices K9 through K14). 

Figure 3.8-4 illustrates the flight lines during aerial surveys.  

Within the survey area, 13 moose were observed in 7 groups across 4 of the 8 SUs (Figure 3.8-5). Bulls 

were most frequently seen (62% of observations), followed by cows (23%) and calves (15%); no moose 

were unclassified. Table 3.8-2 summarizes population comparisons between 2009 and 2016 surveys.  

Following adjustments made for sightability, a total of 15 moose (± 3 at 90% CI) were estimated for 

the coastal survey area. The adjusted numbers of bulls, cows, and calves are presented in Table 3.8.2. 

The sex ratio of observed moose was 266 bulls per 100 cows. Once adjusted for sightability, the sex 

ratio was 253 bulls (± 120 at 90% CI) per 100 cows. Productivity from observed coastal moose data was 

67 calves per 100 cows, and 69 calves per 100 cows (± 43 at 90% CI) once adjusted.   
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Table 3.8-2.  Comparison of Survey Results between 2009 and 2016 

Parameter 2009 Survey 2016 Survey 

Population estimate of moose (adjusted for sightability) ± 90% CI 33 ± 6 15 ± 3 

Bulls (adjusted for sightability) ± 90% CI 19 ± 5 9 ± 2 

Cows (adjusted for sightability) ± 90% CI 12 ± 3 3 ± 1 

Calves (adjusted for sightability) ± 90% CI 2 ± 2 2 ± 1 

Calves per 100 cows (adjusted for sightability) ± 90% CI 20 ± 11 69 ± 43 

Bulls per 100 cows (adjusted for sightability) ± 90% CI 155 ± 51 235 ± 120 

 

The density of moose was calculated for observed and adjusted moose data across three scales: total 

area, census area, and area of capable habitat. For the purposes of this report, density is discussed 

using adjusted density (i.e., based on moose numbers adjusted for sightability) and by capable habitat, 

since this provides a better, biologically relevant comparison between SUs. In the coastal survey area, 

the highest density was observed in SU 1 at the upper South Unuk River (0.28 moose/km2 ± 0.09 at 

90% CI in the censused area).  

Between 2009 and 2016, the number of moose observed declined from 33 ± 6 to 15 ± 3 in the coastal 

habitat. Coastal SUs illustrated an increase in proportion of moose observations in SU 1 (5.4%), SU 4 

(8.0%), and SU 7 (11.3%), with a decrease in SU 5 (-9.4%) and SU 6 (-11.2%). SU 5 and 6 were positioned 

surrounded by the three SUs with the observed increase. In the coastal survey area in 2009, 71% of moose 

groups were observed at elevations below 600 m, with moose observations ranging between 96 and 

747 m elevation (avg. ± SE; 394 ± 69.3 m, n = 14), however, there was a bimodal elevation distribution 

that was largely driven by four groups of bulls observed near the upper South Unuk River. During the 

2016 survey, elevation was between 99 m and 780 m and averaged 427 m SE ± 102 m. The same bimodal 

distribution was observed as three groups representing five bulls and one cow were observed in similar 

area of the watershed. 

3.8.3 Grizzly Bear 

During the 2008 and 2009 baseline studies, a DNA-based mark-recapture study was used to estimate 

the number of grizzly bears in the region. This study identified 31 grizzly bears throughout the study 

grid: 15 females and 16 males. Figure 3.8-6 illustrates the DNA sampling grid, and the results within 

the Unuk River Watershed boundary only; however, results in this report are presented for the entire 

region within which the study was conducted. 

The superpopulation (i.e., the total number of grizzly bears that used the region during the course of 

the study) was estimated based on this information and the capture and recapture rates for hair samples 

from bears, including individuals identified from adjacent projects and compulsory inspection tissue 

samples. The superpopulation estimate was 31 females (range 11 to 50, 95% Confidence Interval) and 

27 males (11 to 43, 95% Confidence Interval) for a total of 58 bears (22 to 93) during 2008 and 2009. 

Two thirds of these bears were located in the coastal zone along the Unuk River presumably due to the 

salmon resource in this river. 
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Four grizzly bears identified during this study were also identified in previous studies of grizzly bear 

populations in neighbouring study areas. Two female bears were originally found in the Galore Creek 

study area (RTEC 2006a), one first identified in 2004 and 2006 in the Iskut/Stikine, and found during 

this study in 2008 in the upper Unuk River, near Unuk Lake. The other was first identified in 2004 in 

the Iskut / Stikine, and subsequently found again in the upper Ningansaw in 2008. 

Another female and a male appear to have moved over from Alaska (Flynn et al. 2007). The female 

was detected in 2009 in the upper Gracey Creek. This bear had been captured in the lower Unuk River 

in 2004 and fitted with a radio-collar. It was estimated to be four years old at that time. It was captured 

again in 2006 and re-collared. Alaskan radio-telemetry studies located this bear at over 11,000 locations 

(R. Flynn, pers. comm.) throughout the Unuk, South Unuk, and Gracey Creek watersheds. The male 

had originally been detected from a hair snagging study at Cripple Creek on the lower Unuk River in 

August 2007. It was detected again at three locations along the Unuk River during the fall of 2009. 

This included a location at the international border on the Unuk River, one above Coulter Creek on 

the Unuk, and a final observation below the confluence of Storie Creek and Unuk Rivers. 

3.8.4 American Marten (Furbearers) 

For the trapline tenures with available data near the project, 14 furbearer species were recorded during 

the 22 year period, including fisher, wolverine, and marten. 

Marten constituted the majority of the reported trapper harvest. Fisher are often caught in marten sets; 

however, the reported fisher harvest was relatively low with only three individuals harvested, despite 

the apparent effort directed at marten. Wolverine constituted less than 1% of the harvest, with only 

26 animals harvested over 25 years. Substantial effort on certain lines was also directed at aquatic 

furbearers, such as beaver, mink, muskrat, and otter.  

During wildlife baseline studies in 2008 and 2009, the most frequently observed species and/or sign 

near the proposed project were black bears, red squirrel, and marten. Wolverine sign was observed 

near Border Lake Provincial Park. 

Habitat suitability mapping was completed for American marten. The majority of the forested habitat 

was modelled as Highly suitable winter habitat for marten. Continuous blocks of Highly suitable habitat 

were distributed across low elevation habitat, in mature forests along the Unuk River Watershed.  

3.8.5 Hoary Marmots (“Groundhogs”) 

Field studies were conducted in 2008 and 2009 to assess the presence, distribution, and density of 

hoary marmots and Arctic ground squirrels through helicopter and ground-based surveys 

(Appendices K15 through K17). Within the Unuk River Watershed, 37 colonies were identified in 2008, 

and 32 colonies were identified in 2009 (Figure 3.8-7). Arctic ground squirrels were not observed 

during the ground survey, nor was any evidence of their presence documented (e.g., tracks, scat). 

Marmot colonies were distributed throughout the alpine (Figure 3.8-7). Hoary marmot home ranges 

are small, as they generally restrict their foraging to areas within 100 m of their dens (Banfield 1981). 

However, home ranges can be up to 13.5 ha (Armitage 2000).   



!B(

#*

#*

#*

#*

#*

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

McTa g g  RSF

Mitche ll RSF

Tre a ty OPC

Iron Ca pUnd e rg round  Works

Mitche ll-Tre atyTwinne d  Tunne ls

Wate r Stora g eFacility

Mitche ll-Tre atySa d d le  Are a £¤37

Mitche ll Pit

Sulphurets  Pit

Ke rr Pit

Ta ilingMa na g e m e ntFacility
Es kay Cre e k Mine

Tre a ty Cre e kAcce s s  Roa d

Coulte r Cre e kAcce s s  Roa d

Te m pora ry Fra nk MackieGlacie r Acce s s  Roa d

Es ka yCre e k Mine Roa d

Tre atyCre e k

South Unuk River

Sulphure ts C
r.

Unuk
Rive
r

Joe Ma nd yCr.

Ging ra s Cr.

Te ig e n Cre e kHod kin La ke

Tom  Ma ckay La ke

CoulterCre e k

UnukR
ive r

Bows e r La keTe
d M
orr
is
Cr
.

Ke tchum
Cre e k Be ll-Irving

Rive r

Ala s ka , USA
Britis h Colum bia,

Ca na d a

1
2 3

4

5
6 7 8 9

10
11

1212

15

16 17 18 19 20 21 22

25 26
27 28 29 30 31

33
34 35

36
37 38

39

40
41

42 43 44

370000

370000

380000

380000

390000

390000

400000

400000

410000

410000

420000

420000

430000

430000

440000

440000

450000

450000

460000

460000

62
30

00
0

62
40

00
0

62
50

00
0

62
60

00
0

62
70

00
0

62
80

00
0

Date: Octobe r 05 2018
Proje ction: N AD 1983 UTM Z one  9N

±

0 3 6

Kilom etre s

1:275,000

Grizzly Bear Detection
!( Sum m e r 2008
!( Sum m e r 2009
#* Fa ll 2009

Grizzly Be a r Sa m ple 
Ce ll (10 x 10 km )
Unuk Rive r Wate rs he d
Stud y Are a
Unuk Wate rs he d
Hig hway
Re s ource Roa d
Infra s tructure

Conta ins  inform a tion lice ns e d  und e r the  Ope n Gove rnm e nt Lice nce – Britis h Columbia a nd  Ca na d a
Includ e s  m a te ria l © CN ES 2004, Dis tribution As trium  Se rvice s  / Spot Im a g e  Corporation, USA, a ll rig hts re s e rve d .

Proj # 0444849-0027 | GIS # KSM-23-353

Grizzly Bear Detections using DNA, 2008 and 2009
Figure 3.8-6

SEABRIDGE GOLD



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(!(

!(

!(
!(

!(
!(!(

!(!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(!(
!(

!(
!(!(!( !(

!(

!(!(!(

!(!(!(

!(

!(

!(

!( !(!(!(!(

!(
!(
!(

!( !(
!(

McTag g  RSF

Mitch e ll RSF

Tre aty OP C

Iron CapUnde rg round Works

Mitch e ll-Tre atyTwinne d Tunne ls

Wate r Storag eFacility

Mitch e ll-Tre atySaddle  Are a £¤37

Mitch e ll P it

Sulph ure ts P it

Ke rr P it

TailingManag e m e ntFacility
Eskay Cre e k Mine

Tre aty Cre e kAcce ss Road

Coulte r Cre e kAcce ss Road

Te m porary Frank MackieGlacie r Acce ss Road

EskayCre e k Mine Road

Tre atyCre e k

South Unuk Rive r

Sulph ure ts C
r.

Unuk
Rive
r

Joe MandyCr.

Ging ras Cr.

Te ig e n Cre e kHodkin Lake

Tom  Mackay Lake

CoulterCre e k

UnukR
ive r

Bowse r LakeTe
dM
orr
is
Cr
.

Ke tch um
Cre e k Be ll-Irving

Rive r

Alaska, USA
British  Colum bia,

Canada

25a

5a

23b
24a

22a

370000

370000

380000

380000

390000

390000

400000

400000

410000

410000

420000

420000

430000

430000

440000

440000

450000

450000

460000

460000

62
30

00
0

62
30

00
0

62
40

00
0

62
40

00
0

62
50

00
0

62
50

00
0

62
60

00
0

62
60

00
0

62
70

00
0

62
70

00
0

62
80

00
0

62
80

00
0

Date : Octobe r 15 2018
P roje ction: NAD 1983 UTM Zone  9N

±

0 3 6

Kilom e tre s

1:275,000

!( 2008 Ae rial Surve y
!( 2009 Ae rial Surve y
!( 2009 Ground Survey

Surve y Unit
Hig h  Quality
Habitat
Unuk Rive r Wate rsh e d
Study Are a
Unuk Wate rsh e d
Hig h way
Re source  Road
Infrastructure

Contains inform ation lice nse d unde r th e  Ope n Gove rnm e nt Lice nce  – British  Columbia and Canada
Include s m ate rial © CNES 2004, Distribution Astrium  Se rvice s / Spot Imag e  Corporation, USA, all rig h ts re se rve d.

Proj # 0444849-0027 | GIS # KSM-23-354

Hoary Marmot Surveys and Observations, 2008 and 2009
Figure 3.8-7

SEABRIDGE GOLD



RESULTS 
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The hoary marmot habitat suitability model was restricted to areas where soil surficial material 

information was available. The area of the project within the Unuk River Watershed is characterized 

by steep and rugged coastal mountain terrain, providing limited suitable habitat for marmots. High 

and Moderate quality habitat was distributed across the alpine near the Mine Site, as well as in the 

Coulter Creek Access Corridor below Eskay Creek Mine (Figure 3.8-7). 

3.8.6 Small Mammals 

Over the two-year baseline study, seven small mammal species were identified, none of which are of 

conservation concern in BC. Species observed included Keen’s mouse (Peromyscus keeni), Northern 

red-backed vole (Myodes rutilus), meadow vole (Microtus pennsylvanicus), meadow jumping mouse 

(Zapus hudsonius), Cinereus shrew (Sorex cinereus), dusky shrew (Sorex monticolus), and Nearctic brown 

lemming (Lemmus trimucronatus).  

The target tissue for sampling metals was the liver, and only Keen’s mice were used for metals 

analyses to determine baseline metal content in small mammals. There are currently no provincial or 

federal environmental guidelines for acceptable metal levels in wildlife. Most metals fell below 

detection levels in control and treatment groups. For those metals that were above detection limits in 

both treatment and control groups, there were no consistent differences in metal contents between the 

two groups. During working group meetings, it was concluded that conducting vegetation sampling 

for metals analyses was a better methodology than small mammal trapping since larger samples could 

be collected with a lower variance in metals content between samples. Therefore, small mammal 

sampling was discontinued and no further studies on small mammals were conducted. 

3.8.7 Bats 

3.8.7.1 2008 and 2009 

In 2008 and 2009, two species of myotis (little brown myotis and western long-eared myotis) were 

observed, mainly within riparian habitat. Two other species, long-legged myotis and silver haired bat, 

may have been recorded using the Anabat in the field; however, sonograms could not provide 

definitive species identification. Mature and old-growth conifer forests near moist areas and at lower 

elevations along waterways have been identified as sensitive bat habitat. Important habitat for bats 

provides a combination of roosting and open foraging spots (i.e., abundant insect prey), such as 

riparian areas. In general, large diameter trees and snags, where cavities and areas underneath rugged 

bark are used as roosting sites, are important for a number of bat species. The most important habitat 

features for bats are cave-based hibernacula, typically associated with karst (limestone) topography. 

The only area nearby with exposed limestone is in McTagg Creek, extending south to Sulphurets 

Creek. Therefore, additional studies were conducted in 2013.  

3.8.7.2 2013 

In 2013, geological mapping for the KSM Project identified small areas of limestone at the confluence 

of Mitchel and Sulphurets Creek. Discussions with professional geologists suggested that the small 

areas of limestone identified near Mitchell and Sulphurets creeks are unlikely to provide fissures and 

caverns that would be suitable to maintain the temperature and humidity required by bats to 
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overwinter. No geo-thermal activity has been identified in the area, an additional geological feature 

often associated with bat hibernacula at the northern extremes of their distribution. Although the 

geology near Mitchell Creek is not optimal habitat for bat hibernacula, it is the only area near the 

project that could potentially support bats; therefore, surveys were conducted for bats in this area.  

Six roost loggers were placed within the study area on May 2, 2013 (Figure 3.8-8). Station 3 and Station 4 

were placed near the most suitable geology, while the other four were distributed near areas less likely 

to have caves or fissures. Roost loggers remained active in the field until approximately June 20, 2013, 

when they were retrieved for analyses. 

Bats were detected at the six stations, with the earliest positively identified echolocation call being 

recorded in Mitchell Creek on May 11, 2013. The sonograms analyzed were attributed to 40 kHz 

myotis, which includes little brown myotis, long-legged myotis, or western-small footed myotis. 

These three species have similar search phase echolocation calls; however, only little brown myotis 

and long-legged myotis are anticipated to occur in the area, based on known distribution of these 

species. The occasional low frequency to 35 kHz is an additional diagnostic of little brown myotis 

echolocation, confirming this species occurrence near Mitchell Creek in May 2013. 

3.8.8 Amphibians (Western Toad) 

In 2008, open-water sites (58 sites) that were within the Unuk River Watershed were surveyed aerially 

to assess their suitability for western toad breeding (Figure 3.8-9; Appendix K18). During subsequent 

ground-based surveys in 2008 and 2009, 30 sites were visited and no western toad tadpoles were 

observed (Appendix K19-21). Two western toad adults were observed incidentally during other field 

programs at higher elevations (Figure 3.8-9).  

3.8.9 Raptors 

Seventeen call-playback surveys for northern goshawk were conducted in 2008, and 19 in 2009 within 

the Unuk River Watershed boundary. In addition, seven standwatch surveys for all raptors were 

conducted in 2008 and four in 2009 within the Unuk River Watershed boundary (Figure 3.8-10; 

Appendices K22 and K23). Six raptor species were recorded in the Unuk River Watershed (Figure 3.8-10), 

including bald eagles (Haliaeetus leucocephalus), northern goshawks, ospreys (Pandion haliaetus), 

red-tailed hawks (Buteo jamaicensis), merlin (Falco columbarius), and rough-legged hawk (Buteo 

lagopus). The rough-legged hawk is blue-listed in BC. In addition, the northern goshawk laingi 

subspecies is red-listed in BC and Threatened on Schedule 1 of SARA; however, it is unknown if the 

northern goshawks observed during baseline surveys are the laingi subspecies, as genetic analyses are 

required to differentiate between the two subspecies.  

One rough-legged hawk was observed in 2008 passing through, as rough-legged hawks do not breed 

in the area. One northern goshawk was observed along Sulphurets Creek during call-playback 

surveys in 2008, and one adult was incidentally observed along Unuk River in 2009 in the Coulter 

Creek Access Corridor (Figure 3.8-10). The habitat along the Unuk River and Sulphurets Creek is 

considered suitable northern goshawk nesting habitat.  
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One osprey nest, occupied by two adults, was observed at Border Lake, more than 30 km from any 

proposed Project activity, in June 2008 (Figure 3.8-10). Osprey nests are protected under the Wildlife 

Act (1996). 

Suitable nesting habitat for raptors was identified as mature and old-growth forests from ecosystem 

mapping, including structural stages 6 and 7 in all BEC zones, and old, large deciduous trees 

(structural stage 5) in floodplain forests in the ICH and CWH BECs. A large amount of suitable raptor 

habitat was modelled along the Unuk River, Coulter Creek, and Sulphurets Creek (Figure 3.8-10). 

3.8.10 Waterbirds 

Overall, 15 species of waterbirds bird were identified to species during the 2008 and 2009 baseline 

surveys (Appendix K24 through K27). One species identified within the Unuk River Watershed 

boundary is of regional or provincial conservation concern: trumpeter swan (blue-listed and 

provincially ranked as vulnerable during the non-breeding season; BC MSRM 2002; BC CDC 2010). 

Trumpeter swans were detected on Border Lake during spring staging surveys in 2009.  

The habitat within the Unuk River Watershed near the Project (e.g., Mitchell and Sulphurets 

drainages), does not appear to provide good breeding habitat for wetland birds. During spring 

breeding pair surveys in June, no behavioural evidence of pairs was documented in the Unuk River 

Watershed, but species were observed along the Unuk River and other waterbodies (Figure 3.8-11). 

During summer breeding surveys, one barrow’s goldeneye brood was observed on Unuk Lake, and 

an unidentified duck brood was also observed (Figure 3.8-12). 

Areas that were occupied during the fall staging survey included the habitat around Unuk Lake 

(Figure 3.8-13). During the spring staging surveys, the only birds observed within the Unuk River 

Watershed were at Border Lake along the Unuk River near the BC-Alaska border (Figure 3.8-14). 

3.8.11 Forest and Alpine Birds 

VRPC were conducted along 12 transects in the Unuk River Watershed in 2008 and 11 transects in 2009 

(Figure 3.8-15; Appendices K28 and K29). Forty-three species were recorded in 2008, and 40 species 

were recorded in 2009 within the Unuk River Watershed. Areas within the Unuk River Watershed with 

the greatest richness of species, high numbers of individual birds, and high diversity of birds were 

recorded adjacent to the Unuk River. The olive-sided flycatcher (Contopus cooperi), which is federally 

listed as threatened (Schedule 1), was observed adjacent to Unuk Lake. This species breeds in montane 

and northern coniferous forests, often at forest edges and openings near meadows or wetlands (Altman 

and Sallabanks 2000). One nest was observed in 2008 (American three-toed woodpecker) and two nests 

were found in 2009 (red-breasted sapsucker and yellow warbler) during baseline surveys within the 

Unuk River Watershed.  
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Waterbirds Observed during Fall Staging Surveys, 2008
Figure 3.8-13
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Waterbirds Observed during Spring Staging Surveys, 2009
Figure 3.8-14
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Forest and Alpine Bird Transects, 2008 and 2009
Figure 3.8-15
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4. SUMMARY  

4.1 METEOROLOGY SUMMARY 

The meteorological monitoring program was initiated in 2007 and has continued annually to present 

day. The program has included the operation of five meteorological stations, 10 tipping bucket rain 

gauge (TBRG) stations, one evaporation station and three snow course survey stations within the 

Unuk River Watershed. Data from these various sources are temporally and spatially extensive, and 

have been collected over a wide range of physiographic conditions within the Unuk River Watershed. 

The annual mean air temperatures calculated from all stations ranged from -1.5ºC to 4.2ºC. Mean 

monthly minimum and maximum air temperatures ranged from a low of -11.7ºC in January 2008 at 

the Sulphurets Creek station, to a high of 14.2ºC in July 2009 at the Mitchell Deposit station. Averaged 

across all stations, August was the warmest month and December was the coldest. The minimum 

temperature recorded was -31.7ºC and the maximum was 30.2ºC. 

Mean daily barometric pressure remained between 97.4 kPA and 103.7 kPA from 2008 to 2017. During 

the winter months, pressure was generally lower and had greater fluctuations due to storms from the 

Pacific that are more frequent and intense during the winter. Annual barometric pressure patterns 

remained generally consistent from 2008 to 2017. 

The highest mean daily solar radiation was 410 W/m2 at Sulphurets Creek station, measured on June 6, 

2014. Solar radiation trends were similar from year to year. The lowest day-time solar radiation values 

are recorded during the winter months between November and February when the sun is at its lowest 

angle and when there is a higher frequency of low cloud cover that partially blocks the incoming solar 

radiation. Annual solar radiation patterns remained generally consistent from 2008 to 2017. 

The most frequent annual wind speeds were between 1 and 3 m/s at the Mitchell Deposit, Sulphurets2, 

and Unuk-Teigen stations. Predominant wind directions were aligned parallel with the valley axis. 

The maximum gust speed recorded was 36.7 m/s at the Mitchell Deposit station in January 2012. 

Predominant wind directions and speeds remained generally consistent from 2008 to 2017. 

Based on available data, monthly total precipitation ranged from 7 mm (May 2015 at the Sulphurets 

Creek station) to 454 mm (October 2015 at the Unuk-Teigen station). Based on the most complete 

records, annual precipitation recorded at the Eskay Creek Mine station was 1,813 mm in 2017 (missing 

zero days of data), and the Sulphurets2 station recorded 1,241 mm in 2017 (missing zero days of data). 

In general, there is more precipitation in the fall and winter with less precipitation in the spring and 

summer. The annual precipitation for the region was below average in 2009 and 2012, and above 

average in 2011, 2015, and 2017. 

The estimated total lake evaporation at the Sulphurets evaporation station was below average in 2012 

and 2013, and above average in 2010. It is expected that evaporation would generally tend to remain 

fairly consistent between stations and between years. 
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Overall, deeper snow and higher SWEs were recorded at the Eskay Creek Mine station compared to the 

others. Observed snow depths were significantly higher than average in 2012 and 2014, and significantly 

lower than average in 2015 and 2016. 

4.2 HYDROLOGY SUMMARY 

Several years of baseline hydrology data were collected at 15 hydrometric monitoring stations within 

the Unuk River Watershed during 2008 to 2018. Data collection is ongoing at five stations. These data 

are temporally and spatially extensive, and were collected over a wide range of physiographic 

conditions and catchment areas within the Unuk River Watershed. Data collected includes catchments 

with glacier coverage of 0 to 56%, median watershed elevations of 1,002 to 1,662 masl, and watershed 

areas of 8 to 415 km2.  

Hydrometric data were collected by qualified professionals, and analyzed in accordance with the 

appropriate guidelines and standards including BC MOE (2016a), RISC (2009), WSC (1999), and ISO 

(2010). The analyses included development of stage-discharge rating curves and streamflow hydrographs 

for monitored hydrometric stations. Hydrological indices including annual runoff (including monthly 

distribution of annual runoff), mean annual discharge, peak flows, and low flows, were developed from 

streamflow hydrographs. 

Mean annual runoff, averaged over the period of record, was higher than 2,100 mm in all hydrometric 

monitoring stations, except station (CLC-H1) which has the lowest median watershed elevation and 

glacier coverage among all monitoring stations.  

At monitored stations, more than 85% of annual runoff occurred during the open water season (May to 

October). At the majority of monitored locations, more than 37% of the annual runoff occurred in the 

months of July and August when snow and glacier melt peak due to warm temperatures. The exceptions 

are BJ 1.74, UR-H1, and CLC-H1 with low glacier coverage and/or low median watershed elevation. 

The mean annual discharge, peak flows, and 7-day low flows generally increased with watershed 

area. Summer 7-day low flows also increased with watershed glacier coverage.  

4.3 HYDROGEOLOGY SUMMARY 

Groundwater data have been collected from 2008 to present, with groundwater monitoring highly 

focussed on the Mine Site of the proposed Project, within the Unuk River Watershed. The groundwater 

monitoring network has included 57 monitoring wells and 22 VWPs within the Unuk River Watershed. 

Twenty-five wells and six VWPs are currently in operation. Monitoring wells have been used for 

conducting slug tests, measuring groundwater levels, and for the collection of groundwater samples. 

In addition, 33 boreholes (many of them later used for installation of monitoring wells) were subjected 

to packer testing. 

The glacial till (especially basal till), colluvium and moraine sediments are of generally low 

permeability, with hydraulic conductivities varying from 1.5 x 10-10 m/s to 3.6 x 10-6 m/s. Bedrock 

formations in the Mine Site are highly complex, consisting of various volcanic, intrusive and 

sedimentary rocks of the Stuhini and Hazelton Groups. The values of hydraulic conductivity calculated 
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from the test data range from 3 x 10-10 m/s (for andesite ash tuff) to 1 x 10-5 m/s (for intensely altered 

volcanic rocks of unknown protolith. 

The ranges of water levels measured in a given well vary from 0.44 m to 59.46 m, with a median value 

of 3.75 m and an average of 10.48 m. Those ranges, although large in the case of a few wells, are small 

relative to the magnitude of the orographic relief of the Mine Site. As such, horizontal hydraulic 

gradients do not change much with time. Vertical hydraulic gradients were measured in 14 pairs of 

monitoring wells installed across the Mine Site. The collected data indicate that downward gradients 

are present some distance above the valleys’ bottoms, while upward gradients are present close to the 

valleys’ bottoms. This is consistent with the typical pattern of recharge and discharge areas’ 

distributions - mountain ridges and high slopes serve as areas of dominant groundwater recharge, 

while valleys serve as areas of dominant groundwater discharge. 

Chemical analysis of the collected groundwater samples document that maximum values of 10 measured 

parameters were naturally greater than the British Columbia Ministry of Environment’s Water Quality 

Guidelines for Freshwater Aquatic Life. Those parameters include: pH, ammonia, antimony, arsenic, 

boron, chromium, cobalt, iron, mercury, and selenium. Concentrations of arsenic, chromium, and iron 

were naturally greater than the guideline values in many samples collected from several wells. Visual 

inspection of the datasets for the wells where the concentrations of those three metals were above the 

guideline values indicate either no concentration trend with time or a decreasing trend. 

Groundwater near the mineralized deposit area shows predominance of sulphate related to the 

oxidation of sulphide.  

4.4 SURFACE WATER QUALITY SUMMARY 

The baseline surface water quality program has extensively characterized the spatial and temporal 

baseline conditions of surface water quality within the vicinity of the proposed Project by collecting 

surface water quality data at thirty-three stream, river, and lake monitoring sites from 2007 to 2018. 

Waterbodies in the Unuk River Watershed; including Mitchell Creek and tributaries, Sulphurets Creek 

and tributaries, Sulphurets Lake, East Unuk River, Storie Creek, Coulter Creek, South Unuk River, 

and Unuk River; were typically near-neutral to slightly alkaline, with moderately hard waters. 

Streams were rich in total phosphorus; however, very little bioavailable orthophosphate was 

observed. Low TOC concentrations were observed at most sites. Turbidity and TSS concentrations 

were associated with the hydrological regime (increased sediment loads during freshet and the fall 

period of high rainfall). Due to the mineralization of the Project area, particulate and particle-bound 

metals were transported with suspended sediments resulting in elevated metal concentrations 

coincident with peaks in TSS. 

The exception to the typical stream characteristics was the upper Mitchell Creek sub-watershed, where 

naturally occurring acidity and poorly buffered conditions were observed. These sites were more 

influenced by groundwater seepage and naturally occurring acid rock drainage (ARD) than seasonal 

TSS concentrations. High flow periods diluted metals concentrations, which were dominated by 

metals in dissolved form, at these acidic sites. 
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Sites within the Mitchell and Sulphurets sub-watersheds typically had higher concentrations of 

various parameters, particularly metals, and greater temporal and spatial variation in water chemistry 

was observed near the mineralized deposit areas of the planned mine site compared to sites on the 

Unuk River itself. The magnitude and frequency of concentrations greater than guidelines was 

typically highest in the Mitchell Creek sub-watershed, and decreased with distance from the deposit 

area in the Mitchell Valley, due to increased dilution and natural attenuation. Sites further from, or 

not downstream from, the deposit area on the Unuk River and the South Unuk River had the lowest 

frequency and factor of concentrations greater than guidelines. 

Parameters with measured concentrations naturally greater than guidelines at a minimum of one site 

in the Unuk River Watershed included pH, fluoride, nitrite, sulphate, aluminum, arsenic, beryllium, 

cadmium, cobalt, chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, 

uranium, and zinc. The highest factors of concentrations greater than guidelines were calculated for 

total aluminum and total copper in Mitchell Creek. 

Water quality in the Unuk River was affected by the inflow from Mitchell and Sulphurets creeks, since 

concentrations of TSS and metals at UR1, the site located downstream from the Sulphurets Creek 

confluence, were higher than those at UR1A, located upstream. High concentrations of some 

parameters, including aluminum and chromium, were widespread across the Unuk River Watershed 

and not unique in origin to Mitchell and Sulphurets creeks. 

4.5 AQUATIC RESOURCES SUMMARY 

The baseline aquatic resources program characterized the spatial and temporal baseline conditions of 

sediment quality, primary producers (periphyton and phytoplankton), and secondary producers 

(benthic invertebrates and zooplankton) in the Unuk River Watershed. Baseline data for aquatic 

resources were collected from 21 streams and Sulphurets Lake in the Unuk River Watershed from 

2008 to 2017. 

The Unuk River Watershed is a highly mineralized region. Accordingly, elevated concentrations of 

arsenic, cadmium, copper, iron, manganese, selenium, silver, and zinc were commonly observed in 

sediments. The Mitchell and Sulphurets sub-watersheds were especially high in many metals, leading 

to an increase in these parameters in the Unuk River after the Sulphurets Creek confluence. Nickel 

and chromium concentrations were generally greater in the Unuk River. Concentrations decreased 

downstream and the lowest metal concentrations were found in the lower Unuk River and at the 

reference sites on the South Unuk River. 

Periphyton biomass, density, and genus richness were generally highest in the Unuk River. Periphyton 

communities were dominated by Bacillariophyceae (diatoms), with Cyanophyceae and Chrysophyceae 

more common in lower Sulphurets Creek and the Unuk River. Periphyton genus diversity was low in 

Unuk River Watershed streams.  

Stream benthic invertebrate communities were dominated by Ephemeroptera (mayflies), Plecoptera 

(stoneflies), and Chironomidae (non-biting midges within Diptera). Chironomidae were more common 

in Sulphurets Creek, and Ephemeroptera and Plecoptera in the Unuk River. Benthic invertebrate family 

diversity was low in Mitchell and Sulphurets creeks, and moderate values in the Unuk River. 
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One lake was sampled in the Unuk River Watershed, Sulphurets Lake, located in upper Sulphurets 

Creek. Sulphurets Lake is a very turbid, low nutrient, cold lake, with very little light penetration. 

Correspondingly, Sulphurets Lake phytoplankton, benthic invertebrate, and zooplankton communities 

had low densities and richness.  

4.6 FISHERIES SUMMARY 

The baseline fish and fish habitat program characterized the type and quality of fish habitat and the 

fish species composition and distribution in the Unuk River Watershed. Baseline data for fish and fish 

habitat were collected from 209 reach sites within eight streams and two lakes in the Unuk River 

Watershed, over three years from 2008 through 2010.  

Fish migration barriers were present in the lower reaches of Coulter and Sulphurets creeks restricting 

fish distribution to habitats downstream. Channels were commonly of cascade-pool morphology and 

sinuous pattern. Fish habitat quality, ranked for salmonid use at sites regardless of whether or not fish 

were present, was fair at streams surveyed in the Unuk River Watershed. Good quality spawning 

habitat was found in Coulter, Kaypros, and Sulphurets creeks and the Unuk River. Rearing habitat 

was fair to good at most streams, with the exception of McTagg and Ted Morris creeks, which were 

predominantly poor for rearing. Overwintering habitat was also found fair to good at most streams, 

though poor to none at McTagg, and Ted Morris creeks. 

Seven species of fish were found to be present after performing 58,364 seconds of electrofishing within 

streams of the Unuk River Watershed. These include: Chinook, Coho, Sockeye, Cutthroat Trout, 

Rainbow Trout/Steelhead, Dolly Varden and Coastrange Sculpin. Dolly Varden were the most 

abundant and widely distributed species in the study area, followed by Coho and Chinook salmon. 

Bull trout were not captured at any of the locations sampled within the Unuk River Watershed. Dolly 

Varden are present in Sulphurets Creek below a 200 m cascade, which was approximately 1 km 

upstream from the Unuk River: no fish species were captured upstream of the cascade. Dolly Varden 

and Coho salmon are present below a large falls in Coulter Creek; whereas no fish species were 

captured upstream of the falls. No spawning, nor redds were observed in Sulphurets Creek during the 

aerial spawning and ground redd surveys. No fish were captured at Sulphurets Lake despite 163 hours 

of total gillnetting time. Dolly Varden were present in Unuk Lake.  

4.7 TISSUE CHEMISTRY SUMMARY 

Exposure of organisms to naturally-occurring elements in their aquatic habitat can lead to 

accumulation of those elements in tissue. Periphyton, benthic invertebrate, fish, and bird egg tissues 

were collected in the Unuk River Watershed between 2008 and 2017 for chemical analysis to serve as 

a pre-development baseline.  

A total of 92 periphyton samples from six sites within the Unuk River Watershed have been analysed 

for tissue chemistry, as well as periphyton biomass, density and community composition to assess 

primary producers. Selenium is the only analyzed parameter with an interim BC aquatic dietary tissue 

quality guideline intended to protect fish and aquatic-dependent wildlife that feed on periphyton. 

Mean and maximum selenium periphyton tissue concentrations at sampling sites were less than the 
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guideline and thus risk for excess bioaccumulation from consuming periphyton resulting in 

reproductive and non-reproductive effects to sensitive receptor fish and wildlife species are unlikely. 

Other elements in periphyton were highly variable among sites and sampling years and reflect natural 

background levels in periphyton within the Unuk River Watershed.  

A total of 97 benthic invertebrate tissue samples from six sites within the Unuk River Watershed have 

been analysed for tissue chemistry, as well as benthic invertebrate density, abundance and community 

composition to assess secondary producers. The mean selenium concentrations measured in benthic 

invertebrates from Unuk River Watershed sites were above an interim BC dietary tissue quality 

guideline. The selenium concentrations in benthic invertebrates reflect natural background selenium 

levels in benthic invertebrates within the Unuk River Watershed. Other elements in benthic 

invertebrates were variable among sites and sampling years and reflect natural background levels 

within the Unuk River Watershed. A total of 104 Dolly Varden, 52 Coho Salmon, and one Rainbow Trout 

were sampled between 2008 and 2017 from the streams and rivers of the Unuk River Watershed. 

The mean Dolly Varden selenium tissue concentration was higher than the BC MOE selenium whole 

body fish tissue guideline at the site EMC10 on the Unuk River, upstream of Sulphurets Creek, and in 

Sulphurets Creek, site SC3, during some years of sampling. Only the maximum, but not the mean, tissue 

concentration of selenium in Dolly Varden was higher than the BC MOE tissue guideline at UR1, on the 

Unuk River below Sulphurets Creek. Mean and maximum tissue selenium concentrations at far-field 

sites UR2 and UR2A, near the BC-Alaska border, were below the BC MOE selenium tissue guideline. 

Mean selenium concentration for whole body Coho Salmon was below the BC MOE selenium fish tissue 

guideline at all sites. The selenium concentrations in Dolly Varden, Coho, and Rainbow Trout reflect 

natural background levels in these fish species within the Unuk River Watershed.  

Mean total mercury concentrations in tissues of Dolly Varden and Coho Salmon were below the BC 

MOE methyl mercury fish tissue guideline. This guideline is intended to protect wildlife consuming 

fish or shellfish. Comparing the total tissue mercury concentration to this guideline assumes that all 

of the measured total mercury occurs as methyl mercury in fish tissue. These concentrations reflect 

natural background mercury levels in fish within the Unuk River Watershed. 

4.8 WILDLIFE SUMMARY 

The wildlife and wildlife habitat baseline program characterized the wildlife and the quality of 

wildlife habitat in the Unuk River Watershed.  

The wildlife baseline studies included a literature review of management plans specific to the region, 

identification of species of conservation concern or of interest potentially occurring within the area, 

and field surveys. Field data were collected and analyzed in accordance with the provincial MOE 

guidelines and RIC standards. Field surveys conducted in 2008 and 2009 focused on the mammalian, 

avian, and amphibian communities. Surveys for mammals included moose (Alces alces), mountain 

ungulates (mountain goat (Oreamnos americanus), Stone’s sheep (Ovis dalli stonei), and northern caribou 

(Rangifer tarandus)), grizzly bear (Ursus arctos), furbearers, hoary marmot (Marmota caligata), and Arctic 

ground squirrel (Spermophilus parryii), and bats. Surveys for birds included raptors, terrestrial 

breeding birds, and water dependent birds. Surveys for amphibians focused on western toad. 

Additional surveys for bats, birds, and ungulates were conducted between 2013 and 2016.  
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Overall, species and habitat observed within the Unuk River Watershed included: mountain goats; 

moose; grizzly bears; black bears; American marten; fisher; wolverine; hoary marmots; two bat species 

(little brown myotis and western long-eared myotis); western toads; six raptor species (bald eagles, 

northern goshawks, ospreys, red-tailed hawks, merlin, and rough-legged hawk); 15 waterbird species; 

and 43 forest and alpine bird species. No caribou have been observed in the area during any surveys 

for this project and the Project is more than 70 km from the nearest caribou herd.  

The suitability mapping conducted for the project identified areas of relative importance for selected 

species across the area. For example, the combination of wetland, riparian corridors, and mature forests 

provide good forage habitat for moose and grizzly bears. Large tracts of low elevation mature forests 

within the watershed is rated highly for American marten, as the area provides the best forest structure 

for accessing prey populations during the winter. The watershed also support a large quantity of alpine 

habitat, which provided suitable habitats for goats, denning grizzly bears, and hoary marmots. There 

is little suitable aquatic habitat to support large populations of waterbirds or amphibians. 
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5. ENGAGEMENT 

KSM Mining ULC conducted meaningful and timely engagement in good faith with all interested 

parties during the EA processes, beyond what was required by law, to ensure their concerns were 

received, acknowledged, addressed, and reflected throughout the EA processes.  

5.1 ENGAGEMENT WITH FIRST NATIONS AND TREATY NATIONS 

KSM Mining ULC has engaged extensively with the local Indigenous populations with an interest in 

the Project including the following: 

 Nisga’a Nation; 

 Tahltan; 

 Gitanyow Hereditary Chiefs; 

 Gitxsan Hereditary Chiefs; 

 Tsetuat Skii km La Haa; and 

 Metis. 

Ultimately a benefits agreement was signed with the Nisga’a Nation and an Environmental 

Agreement was reached with the Gitanyow. Additionally, a letter of support was provided by the 

Gitxsan during the environmental assessment review process. 

5.2 ENGAGEMENT WITH THE PUBLIC AND OTHER STAKEHOLDERS 

KSM Mining ULC’s engagement has taken many forms since initiation of the environmental 

assessment work on the Project in late 2007 and has included the following: 

 KSM Mining ULC has been and remains willing to answer factual questions about the Project 

in person or via correspondence. KSM Mining ULC also maintains a sophisticated 

engagement tracking system that records all requests for information to ensure it provides 

accurate, timely and substantive responses to interested parties. 

 KSM Mining ULC established an office in Smithers, BC, the closest reasonably-sized Canadian 

town to the Project, which is staffed with four full-time employees who answer questions and 

perform outreach activities. 

 KSM Mining ULC created and maintains the Project website (www.ksmproject.com) to 

provide public access to up-to-date Project information, EA documentation, and notifications. 

The website also contains contact information for the public to provide comments to KSM 

Mining ULC. We invite you to review it. 
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 The BC EAO provided online access to hundreds of Project documents, including KSM Mining 

ULC’s EA application, studies, reports, and correspondence with interested parties and 

regulators (https://projects.eao.gov.bc.ca/p/ksm/docs).  

 The federal government provided online access to major Project documents and government 

decision statements (https://www.ceaa-acee.gc.ca/050/evaluations/document/exploration/ 

49262?culture=en-CA). 

Publicly disclosed project documents were extremely comprehensive and covered all material matters 

regarding the Project. Specifically, the disclosure included, among many other things: 

 KSM Mining ULC’s EA application (41 volumes, approximately 35,000 pages) that analyzed 

and addressed, among other things, issues relating to air quality, geohazards, geochemistry, 

groundwater quality, surface water quality, fish and aquatic habitat, terrestrial ecosystems, 

wildlife and wildlife habitat, human health, and environmental management and monitoring 

plans;  

 numerous plain language guides by KSM Mining ULC regarding various aspects of the 

Project; 

 BC EAO generated documents and correspondence; 

 government documents and correspondence from the federal government; 

 public and First Nations comments and submissions, including from Alaskans; 

 BC EAO’s KSM Project Assessment Report (BC EAO Report), which: described the proposed 

Project, provincial EAs, and consultations undertaken during the EA; identified the potential 

environmental, economic, social, heritage and health effects of the proposed Project and how 

KSM Mining ULC proposes to mitigate effects; identified the residual effects after mitigation; 

identified the conditions developed during the EA; and set out conclusions based on the 

proposed Project’s potential for significant adverse residual effects; and 

 CEAA’s Comprehensive Study Report (CEAA 2014), which describes the Project, baseline 

information, potential effects, mitigation measures, and environmental management plans for 

key value components.  

Public consultation requirements for the British Columbia environmental assessment process are set out 

in the Public Consultation Policy Regulation (BC Reg. 373/2002), pursuant to the Environmental Assessment 

Act. The regulation includes provisions for giving public notice, providing public access to information, 

establishing formal public comment periods, and engaging the public. These requirements were 

reflected in the Section 11 Order issued for the KSM Project. Public comments for the Project were also 

considered in the federal comprehensive study, pursuant to Section 16(1)(c) of the Canadian 

Environmental Assessment Act. 

The public, which includes ENGOs, was provided opportunities to learn about and comment on the 

Project through formal comment periods and public open houses, including a 31 day public comment 

period on draft application information requirements (which included environmental baseline data 

collection requirements) and a 45 day public comment period on the Application/EIS (which included 
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the characterization of environmental baseline data and potential effects due to the Project’s proposed 

development). 

Late in the Application/EIS review stage, issues were raised by Alaskan commercial and sport fishing 

groups, businesses, communities, tribes, conservation groups and individuals. Issues were centered 

around potential effects to salmon and the significant commercial, sport and customary and traditional 

fisheries the Unuk River supports, as well as potential impacts to Alaskan seafood and tourism 

marketing efforts. 

5.3 SUMMARY OF REVIEW COMMENTS FROM ENVIRONMENTAL 

NON-GOVERNMENTAL ORGANIZATIONS 

The issues raised by various Alaskan participants in the public comment period were largely generic and 

non-technical in nature. However, two submissions were particularly relevant to the characterization of 

environmental baseline in the Unuk River Watershed and are further discussed in this section. 

These submissions included a review provided by Michael Price on behalf of SkeenaWild Conservation 

Trust (SkeenaWild 2014). The review by SkeenaWild (2014) was later reiterated by Amy Crook and Stan 

Tomandl of the Fair Mining Collaborative (Fair Mining 2014). Fair Mining (2014) also raised other issues 

specific to the environmental assessment regulatory process which have not been summarized here as 

they do not pertain to environmental baseline characterization.  

The review by SkeenaWild (2014) of the Application/EIS concluded that salmonids in the Unuk River 

Watershed will be subject to sub-lethal metal toxicity with probable effects including secondary death 

and a reduction in abundance. SkeenaWild (2014) supported the conclusion with a literature review 

of sub-lethal toxicological effects on salmonids for seven metals: aluminum, cadmium, copper, lead, 

nickel, silver, and zinc.  

In summary, the assessment by SkeenaWild (2014) asserted that:  

 The predicted concentrations of aluminum in Sulphurets Creek and the Unuk River will have 

a negative effects on salmonids if water acidity increases; 

 The predicted concentrations of cadmium, copper, lead, nickel, silver, and zinc in Sulphurets 

Creek and the Unuk River will likely have a negative effect on salmonids, including a range 

of sublethal toxicological effects and behavioural endpoints; and 

 The predicted concentrations of mixed metals may cause habitat avoidance in salmonids residing 

in Sulphurets Creek and the Unuk River, and may cause death in fish from Sulphurets Creek.  

SkeenaWild (2014) identified limitations to the use of literature for assessing sub-lethal effects to 

salmonids. These uncertainties included that effect concentrations represent the lowest detected effect, 

not the actual lowest effect concentration; that scientific studies rarely reflect natural exposure 

conditions; that laboratory studies examine metals in isolation which may not be environmentally 

realistic or relevant; and that dietary metal concentrations are not considered. SkeenaWild (2014) 

further identified that there is insufficient information in the scientific literature to reasonably assess 

the full potential adverse impacts on salmonids.  
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5.4 RESPONSE 

Rescan engaged Dr. Chris Kennedy of Biowest Research Consultants (Biowest) to conduct an 

independent review of the potential for metals from the Project to impact salmonids in the Unuk River 

Watershed (Biowest 2014). The review was based on the environmental baseline characterization and 

effects assessment presented in the Application/EIS and the review provided by SkeenaWild (2014) 

that is further referenced by Fair Mining (2014).  

A summary of the assessment completed by Biowest (2014) follows:  

 The selection of contaminants of potential concern carried out by Rescan followed standard 

risk assessment approaches, as recommended by the BC MOE, the CCME, and Environment 

Canada. The seven metals evaluated by SkeenaWild (2014) were not identified as COPCs in 

the Application/EIS and therefore no further evaluation was required;  

 The review by SkeenaWild (2014) disregarded the importance of baseline water quality in 

determining the potential for impacts to salmonids; 

 The assessment by SkeenaWild (2014) inaccurately portrayed the potential for decrease in pH 

as no such decrease was predicted;  

 The presentation of baseline metal concentrations and predicted metal concentrations by 

SkeenaWild (2014) inappropriately compared dissolved baseline concentrations to total 

predicted concentrations; 

 The evaluation by SkeenaWild (2014) provided a literature review with respect to sub-lethal 

toxicity of the seven selected metals, with the conclusions largely based on behavioural endpoints 

that are inherently subjective and not commonly used to derive water quality guidelines;  

 The review by SkeenaWild (2014) did not acknowledge the potential for significant reduction 

in metals concentrations in the Unuk River Watershed due to operation of the proposed water 

treatment plant at the Project Mine Site; and 

 Rescan relied on the best available science and methods to predict the potential for discharge 

from the Mine Site to affect aquatic life, including salmonids, in the Unuk River Watershed.  

Based on a review by BC provincial regulators supported by professional consultants, in its 

assessment report, the BC Environmental Assessment Office (EAO) concluded that the Project is not 

anticipated to affect fisheries in the Unuk River, as effects to fish and fish habitat are limited to 

Sulphurets Creek. As noted in Section 3.6 of this report, Sulphurets Creek is non-fish bearing beyond 

the cascade 1 km upstream of the Unuk River. In its decision, the EAO noted that the proponent is 

required under a condition of the certificate to implement the Aquatic Effects Monitoring Plan. In its 

comprehensive study report, the Canadian Environmental Assessment Agency concluded that the 

Project is not likely to cause significant adverse environmental effects on fish and aquatic habitat. 

The baseline data characterization presented in this report form the foundation of the pre-

development characterization required to detect and assess potential future effects and implement 

appropriate mitigation and adaptive management, as required.  
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6. OVERALL CONCLUSIONS 

More than ten years of multi-disciplinary environmental baseline data has been collected in the Unuk 

River Watershed in support of the KSM Project. These data were collected by qualified professionals, 

in line with federal, provincial, and international legislation, regulations, guidelines, and standards.  

The data extensively characterizes the spatial and temporal variability in the Unuk River Watershed. 

Important environmental components were identified and field surveys and data analyses considered 

the types of questions important to Project engineering design, environmental effects assessment, and 

future environmental effects monitoring.  

The aquatic habitat of the Unuk River downstream of Sulphurets Creek reflects erosion and glacial 

scour of highly mineralized rock. The environmental effect of this mineralization is evident in the 

surface water quality, the sediment quality, and the diversity of aquatic organisms, especially in the 

Sulphurets Creek sub-watershed. The chemical signature of Sulphurets Creek carries downstream 

into the Unuk River, with spectacular visual confirmation by the iron-stained sediment plume 

frequently observed at the confluence. 

The baseline data characterization presented in this report forms the foundation of the pre-

development characterization required to detect and assess potential future effects and implement 

appropriate mitigation and adaptive management, as required.  
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Rescan. 2013a. Application for an Environmental Assessment Certificate/Environmental Impact Statement. 

Vancouver, BC: Prepared for Seabridge Gold Inc. by Rescan Environmental Services Ltd. 

Rescan. 2013b. KSM 2013 Field Summary Report. Vancouver, BC: Prepared for Seabridge Gold Inc. by 

Rescan Environmental Services Ltd. 

Rescan. 2013c. KSM Project: 2012 Surface Water Hydrology Baseline Report. Vancouver, BC: Prepared 

for Seabridge Gold Inc. by Rescan Environmental Services Ltd. 

Rescan. 2014. KSM Project: 2012 and 2013 Meteorological Baseline Studies Report. Prepared for 

Seabridge Gold Inc. by Rescan Environmental Services Ltd.: Vancouver, British Columbia. 

Rescan. 2015a. KSM Project 2015 Deep Kerr Hydrogeology Baseline Data Report. Prepared for 

Seabridge Gold Inc. by Rescan Environmental Services Ltd. 

Rescan. 2015b. KSM Project: Aquatic Selenium Bioaccumulation Model. Prepared for Seabridge Gold 

Inc. by Rescan Environmental Services Ltd.: Vancouver, British Columbia. 

Rescan. 2015c. KSM Project: 2013-2014 Hydrology Baseline Report. Prepared for Seabridge Gold Inc. by 

Rescan Environmental Services Ltd.: Vancouver, British Columbia. 

Resources Inventory Standards Committee (RISC). 1997. Fish Collection Methods and Standards. 

Version 4.0. Victoria, B.C. 

Resources Inventory Standards Committee (RISC). 1999a. Reconnaissance (1:20 000) Fish and Fish 

Habitat Inventory: Lake Survey Form Field Guide. Victoria, B.C. 

Resources Inventory Standards Committee (RISC). 1999b. Reconnaissance (1:20 000) Fish and Fish 

Habitat Inventory: Site Card Field Guide. Victoria, B.C. 
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Resources Inventory Standards Committee (RISC). 1999c. Reconnaissance (1:20 000) Fish and Fish 

Habitat Inventory: Fish Collection Field Guide. Victoria, B.C. 

Resources Inventory Standards Committee (RISC). 2001a. Reconnaissance (1:20 000) Fish and Fish 

Habitat Inventory: Standards and Procedures. Victoria, B.C. 

Resources Inventory Standards Committee (RISC). 2001b. Standards for Fish and Fish Habitat Maps. 

Version 3.0. Victoria, B.C. 

Resources Inventory Standards Committee (RISC). 2009. Manual of British Columbia Hydrometric 

Standards. Resources Information Standards 

RIC. 1998a. Inventory Data Forms for Raptors. Standards for Components of BC's Biodiversity No. 11. 

March 1998. Prepared by Ministry of Environment, Lands and Parks, Resources Inventory 

Committee: Victoria, BC. 

RIC. 1998b. Inventory Methods for Bats. Standards for Components of British Columbia’s Biodiversity No. 20. 

Victoria, BC: Prepared by Ministry of Environment, Lands and Parks, Resources Inventory 

Branch for the Terrestrial Ecosystem Task Force, Resources Information Committee (RIC). 

RIC. 1998c. Inventory Methods for Pikas and Sciurids: Pikas, Marmots, Woodchuck, Chipmunks & Squirrels. 

Standards for Components of British Columbia’s Biodiversity No.29. Victoria, BC: Prepared by 

Ministry of Environment, Lands and Parks, Resources Inventory Branch for the Terrestrial 

Ecosystem Task Force, Resources Information Committee. 

RIC. 1998d. Inventory Methods for Riverine Birds: Harlequin Duck, Belted Kingfisher and American Dipper. 

Victoria, BC: Standards for Components of British Columbia’s Biodiversity No 12. Version 2.0. 

Prepared by Ministry of Environment, Lands and Parks, Resources Inventory Branch for the 

Terrestrial Ecosystem Task Force, Resources Information Committee (RIC). 

RIC. 1998e. Inventory Methods for Small Mammals: Shrews, Voles, Mice & Rats. Standards for Components 

of British Columbia’s Biodiversity No. 31. Victoria, BC: Prepared by Ministry of Environment, 

Lands and Parks, Resources Inventory Branch for the Terrestrial Ecosystem Task Force, 

Resources Information Committee. 

RIC. 1998f. Standard for Terrestrial Ecosystem Mapping in British Columbia. Victoria, BC: Terrestrial 

Ecosystems Taskforce, Ecosystems Working Group, Resources Inventory Committee. 

RIC. 1999a. British Columbia Wildlife Habitat Ratings Standards. Version 2.0. Victoria, BC: Prepared by 

Ministry of Environment, Lands and Parks, Resources Inventory Branch for Terrestrial 

Ecosystem Task Force, Resources Inventory Committee (RIC). 

RIC. 1999b. Inventory Methods for Waterfowl and Allied Species: Loons, Grebes, Swans, Geese, Ducks, 

American Coot and Sandhill Crane. Standards for Components of British Columbia’s Biodiversity 

No. 18. Victoria, BC: Prepared by Ministry of Environment, Lands and Parks, Resources 

Inventory Branch for Terrestrial Ecosystem Task Force, Resources Inventory Committee (RIC). 

RIC. 2001. Inventory Methods for Raptors: Standards for Components of British Columbia’s Biodiversity 

No. 11. Version 2.0. Victoria, BC: Prepared by Ministry of Environment, Lands and Parks 

Resources Inventory Branch for the Terrestrial Ecosystems Task Force Resources Inventory 

Committee (RIC). 
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The business of sustainability  

Experience: 15 years experience in Environmental 
Impact Assessment 

Email: wade.brunham@erm.com  

LinkedIn: https://www.linkedin.com/in/wade-
brunham-b-sc-m-sc-pws-ep-965a4633/  

Education 
■ M.Sc. (Biology) 

Simon Fraser University, 2009 
■ B.Sc. (Environmental Science) 

Royal Roads University, 2003 
■ Technical Diploma, (Integrated Environmental 

Planning) 
Selkirk College, 2002 – Graduated with Honours 

Professional Affiliations and Registrations 
■ Professional Wetland Scientist 
■ Environmental Professional (Natural Resource 

Management and Environmental Manager) 

Languages 
■ English, native speaker 

Fields of Competence 
■ Project Management 
■ Environmental Impact Assessment 
■ Ecology and Ecosystem Science 

Key Industry Sectors 
■ Mining 
■ Hydro electricity 
■ Oil and Gas 
■ Major projects 

Honors and Awards 
■ Excellence in Project Leadership, Royal Roahs 

University 

Publications 
■ Brunham and Bendell. 2010. The Effect of 

Temperature on the Accumulation of Cadmium, 
Copper, Zonc, and Lead by Scirpus acutus and 
Typha latifolia: A Comparative Analysis. Water 
Air Soil Pollut (2011) 219:471-428 

■  Brunham. 2009. The Effect of Temperature on 
Metal Accumulation in Typha latifolia and Scirpus 
acutus. Thesis submitted in partial fulfillment of 
the requirements for the degree of Master of 
Science. Simon Fraser University. 

Wade Greene Brunham, MSc PWS, EP 
Partner and Branch Manager 

 

Wade Brunham is a Partner and Branch Manager within ERM based in Smithers, 
BC, Canada. He has over 15 years consulting experience throughout British 
Columbia, the Canadian Artic, and Europe. Wade has expertise leading teams of 
scientists and designing studies to determine and mitigate environmental impacts 
from natural resource development projects. His commitment to safe and efficient 
remote field data collection and collaborative and informed decision making guide 
his leadership.  His primary technical expertise is environmental impact 
assessments related to wetlands and terrestrial ecosystems. Wade has contributed 
to numerous mining, energy, and linear development projects as the lead wetland 
ecologists working directly with regulatory agencies, first nations, and stakeholders 
to address ecosystem classification, management, and compensation plans. 
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Key Projects 

KSM Project, BC Canada, Seabridge Gold, 2007-
present 
Project Manager 
Currently manage the safe and timely delivery of 
multidisciplinary baseline studies and field activities 
to support permitting and environmental assessment 
requirements. Support the client meet community 
engagement goals and permit applications to 
advance the project.  
 
Technical lead for the wetland ecosystem baseline 
and Environmental Assessment Chapter. Developed 
wetland management and compensation plans 
required to successfully secure a positive decision.  

Confidential Potash Project, Sask. Canada, 2009- 
Present Wetland Technical Expert 
Led wetland studies and wrote the wetland 
ecosystem assessment chapter and provided 
technical support developing the management and 
compensation plans.  
 
Led the design and implementation of a multi-year 
wetland enhancement and compensation project that 
will ultimately see approximately 700 ha of wetland 
and upland ecosystem compensation in the prairie 
pothole region. 

Confidential Molybdenum Project, Canada, 2005-
present Environmental Scientist and Project 
Manager 
Currently manage sampling and reporting associated 
with long term liability management for an 
international mining company. Work with the 
proponent, regulators, and stakeholders to manage 
and communicate potential environmental risks.  

Confidential Coal Project, BC Canada, 2017-
Present Project Manager 
Managing multi-disciplinary field programs to support 
Mines and Environmental Management Act Permit 

Application. Responsible for budgeting, progress 
reporting, and change management. 

Confidential Brown Field Gold Project, BC 
Canada, 2016-present Project Manager 
Currently manage environmental and permitting 
programs for this brown field project in a remote part 
of BC. Studies include installing a weather station, 
compliance sampling, aquatic effects monitoring, 
road permitting. 

Confidential Gold Project, BC Canada, 2015-
present, Wetland Technical Expert 
Lead environmental assessment author for wetlands 
on EA completion project. Led wetland studies and 
wrote the wetland ecosystem assessment chapter for 
wetlands to remove hold during screening. 

Confidential Coal Project, BC Canada, 2013 
Project Manager 
Managed multi-disciplinary field programs. Data 
collection is supporting development of permit 
applications for a bulk sample, small mine, and 
environmental assessment. Responsible for 
budgeting, progress reporting, and change 
management. Ultimately responsible for compilation 
of the bulk sample application requiring input from 
the clients divers consulting team. 

Confidential Transmission Line Project, BC 
Canada, 2007-Present Wetland Technical Expert 
and Project Manager 
Conducted wetland surveys and wrote the wetland 
effects assessment. Worked with project 
management team and client to respond to 
comments on the assessment. Traveled with the 
client to engage with stakeholders and present the 
assessment to affected communities. Developed a 
wetland training programs to support wetland 
compensation and delivered the training to affected 
first nations. Provided management and 
environmental support for construction monitoring 
and follow up vegetation clearing and monitoring.   



 

 

Wade Greene Brunham, MSc PWS, EP 

 

www.erm.com 3 

Confidential Hydroelectric Project, NWT Canada, 
2007-2008 Wetland Technical Expert 
Conducted wetland mapping, sampled and surveyed 
wetlands along the proposed reservoir. Developed 
and implemented ecological assembly data collection 
and analysis to assess water level change effects on 
wetland communities. 

Confidential Port and Road Project, Nunavut 
Canada, 2010-2012 Wetland Technical Expert 
Lead environmental assessment author for wetlands. 
Led wetland studies and wrote the wetland 
ecosystem draft Environmental Impact Statement, 
baseline report, and management plans. 

Confidential Mine Reclamation Project, NT, 
Canada, Aboriginal Affairs and Northern 
Development Canada (AANDC), 2007. 
Collected bathymetric data for water management 
planning. Collected vegetation samples for tissue 
metals analysis. 

Confidential Mine Reclamation Project, NT, 
Canada, Aboriginal Affairs and Northern 
Development Canada (AANDC), 2005 to 2007. 
Project Coordinator 
• Coordinated and authored the 
Comprehensive Remediation Performance 
Assessment Report. 
• Coordinating everyday logistics of the project 
including a review of all field safety plans. 
• Completed radiological gamma surveys, 
water quality sampling and site assessment. 
• Completed statistical analysis of effects on 
site water quality, radon and gamma radiation. 
• Managing the budget, completion of tasks for 
each activity (earned value), and approving invoices 
prepared by accounting department. 
• Liaising with the AANDC Representative, 
providing updates on the project activities. 
• Coordinate and complete the final review of 
detailed work plan, draft report, and final report. 

Confidential Mine Reclamation Project, NT, 
Canada, Aboriginal Affairs and Northern 
Development Canada (AANDC), 2005 to 2007. 
Project Coordinator 
• Coordinated and authored the 
Comprehensive Remediation Plan. 
• Coordinating everyday logistics of the project 
including a review of all field safety plans. 
• Completed hazardous materials, 
contaminated soil, and chemical sampling. 
• Liaising with the AANDC Representative, 
providing updates on the project activities, 
participated in community and technical working 
group meetings. 
• Coordinate and complete the final review of 
detailed work plan, draft report, and final report. 

Confidential Brown Field Gold Project, BC 
Canada, 2006 
Lead environmental assessment author for wetlands. 
Led wetland studies for Mines Act Permit process for 
this Brow Field Project. 

Confidential Gold Project, BC Canada, 2013-
Present, Project Manager 
Currently manage the safe and timely completion of 
weather station, water sampling, hydrology and 
environmental support services at this exploration 
project in Northwest BC. 

Key Projects Prior to Joining ERM 

Teck Resources Trail Operations: Biophysical 
sampling and mapping. 
Collected soil, vegetation, water, and insect samples 
in the Columbia Valley to identify the extent of metal 
deposition in the region. 

Victoria International Airport: Constructed 
wetland planning and evaluation 
Conducted a research project while at Royal Roads 
University to identify suitable wetland treatment 
technology to remediate contaminated storm water.  
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Experience: 20+ years’ experience in Environmental 
Assessment 

Email: Deborah.muggli@erm.com 

Education 
■ Ph.D. Chemistry and Oceanography 

University of British Columbia, 1995 
■ M.Sc. Polar Ecology & Chemistry 

University of Tennessee, 1990 
■ B.Sc. Biology & Chemistry (Honours-Limnology) 

 magna cum laude 
University of Minnesota, 1988 

Professional Affiliations and Registrations 
■ PRO Large Project Management  
■ American Society of Limnology and 

Oceanography (ASLO) 
■ Association of Professional Biologists of British 

Columbia (APB) 
■ Phycological Society of America (PSA) 
■ North American Lake Management Society 

(NALMS) 
■ Arctic Research Consortium Member 
■ International Association for Impact Assessment 

(IAIA) 

Languages 
■ English, native speaker 

Fields of Competence 
■ Freshwater and Marine Water technical studies, 

environmental assessments/impact statements, 
planning and implementing successful permitting, 
multidisciplinary monitoring and compliance 
programs   

Key Industry Sectors 
■ Mining 
■ Hydroelectric Power 
■ Infrastructure 

Deborah Muggli, PhD, MSc, RPBio 
Senior Partner 

 

Dr. Muggli is a Senior Partner with ERM and has 20 years of experience in the 
environmental consulting field, and 20 plus years’ experience in environmental 
technical studies. Dr. Muggli has proven experience in managing multidisciplinary 
teams, providing permitting and implication strategies for clients, and delivering 
technically sound documents and programs on budget and on time. She has worked 
with numerous regulators on monitoring, compliance, and permitting projects, with a 
major focus on providing a full suite of services for projects in Canada. Examples of 
projects where Dr. Muggli has managed multidisciplinary teams and used her 
technical expertise in project management and environmental assessment include: 
Hope Bay Belt Project, Back River Project, Hackett River Project, KSM project, Iskut 
Project, Island Copper Mine Project, and EKATI Diamond Mine. 
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Key Projects 

Lions Gate and Iona Island Environmental 
Monitoring Projects 
Partner in Charge for marine environmental 
monitoring including water, sediment, benthos, and 
microbial work.  Vancouver, BC.  2017 to present.   

Island Copper Mine Project 
Partner in Charge and senior scientist.  Technical 
services include water management, water quality 
and geochemistry, GoldSim model development.  
January 2018 to present. 

Iskut Project 
Partner in Charge, Project Manager, and senior 
scientist for mine closure and exploration project in 
BC.  Project involves baseline work, permitting, 
monitoring, management plans, overall management 
of environmental services.  2016 to present. 

KSM Project 
Partner in Charge and Project Manager for KSM 
Project, BC.  Project involves continuing permitting 
efforts for future construction, alternatives analysis 
and planning, specific water management planning, 
multidisciplinary monitoring including wildlife and 
fisheries, overall management of ERM services.  
2015 to present. 

Back River Project 
Project Manager and Partner in Charge for Back 
River Project, Nunavut.  Successfully planned and 
implemented multidisciplinary baseline programs 
designed to support permitting; prepared Project 
Description for EA process kick-off, managed and 
key contributor to the Environmental Impact 
Statement which was successfully accepted and 
technically sound, continued support throughout 
regulatory process.  2008 to present. 

Hope Bay Belt Project 
Project Manager for the Hope Bay Belt Project Doris 
North Project, Nunavut.    Baseline programs, 

compliance programs, strategies with water licences 
and phase changes, permitting including Project 
Description for EA process, EIS guidelines 
development, prep and planning for DEIS, Project 
Certificate and Type A Water Licence amendments 
(numerous), overall management of all services 
required. 1990s, 2004 to present.   

Mount Mabel Wind Project 
Partner in Charge for Wind Farm Development, BC.  
Project involves wildlife, archeology, fisheries 
baseline work, application and permitting.  2016 to 
present. 

Hackett River Project 
Project Manager for Hackett River Project, Nunavut.  
Comprehensive environmental and socio-economical 
baseline studies, Project Description prep for EA 
process, EIS guidelines development, planning for 
Environmental Impact Statement and permitting.  
2007 to 2011. 

Potash Port Project 
Project Manager for Port Site Screenings, 
Evaluations, and Assessments in British Columbia 
and Washington.  Project involved providing 
permitting, environment and community consulting 
services to support the selection and permitting of 
potential ports.  2008 to 2012. 

Bathurst Port and Road Project 
Technical advisor for Baseline Studies, permitting, 
and environmental assessment for the Bathurst Port 
and Road Project, Nunavut.  2003-2008. 

Fisheries Compensation 
Partner in Charge for Pacific Marina Expansion, 
including Construction Monitoring, BC.  2015, 2016. 

Diavik Diamond Mine 
Project Manager for the Construction Monitoring 
Program for the A154 Dike at the Diavik Diamond 
Mine, Northwest Territories.  Project involved 
technical direction, staffing full time site monitors and 
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Aboriginal staff, in situ turbidity monitoring, 
collaboration with regulators.  2001. 

Qilalugag Project 
Project Manager for Qilalugaq Baseline Studies, 
Repulse Bay, Nunavut.  Includes aquatics, wildlife, 
traditional knowledge, archaeology, and mapping.   
2004. 

EKATI Diamond Mine 
Project Director for Environmental Studies at the 
EKATI™ Diamond Mine, including wildlife, 
archaeology, waste rock issues, GIS, fisheries, and 
aquatic studies, 2004-2005. 

EKATI Diamond Mine 
Project Manager and Chief Scientist for EKATI™ 
Diamond Mine Aquatic Monitoring Programs and 
numerous specialized studies, including the Aquatic 
Effects Monitoring Program, Long Lake Containment 
Facility programs, Kodiak Lake programs, Baseline 
programs, Hydrology/Modelling programs, 1996-
2005. 

Diavik Diamond Mine 
Technical advisor for the renewal of their Class A 
Water Licence with the Mackenzie Land and Water 
Board, 2004-2005. 

EKATI Diamond Mine 
Technical advisor for closure issues for the EKATI™ 
Diamond Mine, including pit lakes, 2004-2005. 

Snare River Hydro Project 
Project Manager for Biological Characterization of 
the Snare River System, NWT. 2001. 

Darnley Bay Project 
Project Manager for baseline environmental work 
and permitting for an exploration project, Nunavut, 
2000-2001.   

Taltson River Hydro Project 
Project Manager for Effects Monitoring Program 
hydroelectric facility, Northwest Territories, 2000-
2001.   

EKATI Diamond Mine 
Technical Expert and Manager for water-related 
issues for EKATI™ Sable, Pigeon, Beartooth 
Environmental Assessment Report, project 
extension, 2000-2001.   Included presentations at 
public hearings. 

EKATI Diamond Mine 
Design and implement studies related to sewage 
contaminants and effects; Sewage Management 
issues for EKATI Diamond Mine, 1997-2001. 

Colomac Project 
Project Manager and Scientific Advisor for Northern 
mine reclamation studies on site reclamation, 
closure, water and aquatic studies, NWT. 2001-2004. 

Rayrock Project 
Project Manager Scientific Advisor for Northern mine 
reclamation studies for closed uranium mine, NWT. 
2001-2004. 

BC Run of River Hydro Project 
Project Manager for CEAA Environmental Screening 
of a proposed B.C. hydroelectric project for Public 
Works and Environment Canada.  2004. 

High Lake Project 
Technical reviewer of High Lake Project, Nunavut.  
Water quality, modeling, groundwater, aquatic 
biology, marine studies issues.  2007. 

Celulosa Arauco Project 
Technical advisor for Celulosa Arauco water 
contamination issues and management, Chile.  2007. 

Island Copper Mine 
Scientific Advisor and Chief Scientist for numerous 
aquatic studies at the Island Copper Mine, British 
Columbia, including aquatic assessments, water 
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treatment issues, toxicity issues, fertilization 
programs, 2000-2005. 

Iron Ore Project 
Scientific expert for Failure Modes and Effects 
Analysis risk assessment of Tailings Facility for the 
Iron Ore Company of Canada, 2001. 

Escondida Copper Mine 
Scientific expert for Failure Modes and Effects 
Analysis risk assessment for closure and reclamation 
scenarios for the Escondida Copper Mine, Chile.  
2000. 

Fergusson Lake Project 
Project Manager and scientist for baseline 
environmental work and acid rock drainage issues for 
an exploration mining project, Nunavut, 1999.   

Escondida Copper Mine 
Project Manager and Senior Scientist for salinity 
tolerance in diatoms study, Escondida Copper Mine, 
Chile.  2000.   

Voiseys Bay Mine 
Designed long-term aquatic effects programs for 
Voisey's Bay Mine, 1997. 

Kensington Gold Mine 
Project manager for multidisciplinary oceanographic 
baseline and monitoring work for in Lynn Canal, 
Alaska, 1998-1999.   

Awak Mas Project 
Project leader for oceanographic and coastal 
monitoring program in support of Submarine Tailings 
Placement (STP) for Awak Mas Project, Indonesia, 
1997-1998. 

Toka Tindung Project 
Project leader for oceanographic studies in support 
of STP for Toka Tindung Project, Indonesia, 1997. 

Escondida Copper Mine 
Project leader for oceanographic studies and dye 
dispersion study at marine diffuser for copper 
processing plant in Chile, 1996. 

Minahasa Project 
Participated in design and implementation of marine 
monitoring program in support of submarine tailings 
placement for Minahasa Project, Indonesia, 1996-
1998. 
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Experience: 16 years experience in climate and air 
quality related services. 

Email: trevor.newton@erm.com 

LinkedIn: https://ca.linkedin.com/in/trevor-newton-
07aa20116 

Education 
■ MSc., Climatology 

University of British Columbia, Canada, 1999 
■ BA. (Hons.), English 

University of British Columbia, Canada, 1994 

Professional Affiliations and Registrations 
■ Air and Waste Management Association Member 

Languages 
■ English, native speaker 

Fields of Competence 
■ Ambient air quality monitoring 
■ Meteorological monitoring 
■ Air dispersion modelling 
■ Design and implementation of monitoring 

programs 
■ Environmental assessments 

Key Industry Sectors 
■ Oil & Gas 
■ Mining & Metals 
■ Power 

Publication 
■ 2007 - Newton, T., Oke, T.R., Grimmond, C.S.B., 

Roth, M.: The suburban energy balance in Miami, 
Florida. Geografiska Annaler: Series A, Physical 
Geography, 89:4, 331-347. 

 

Trevor Newton 
Senior Environmental Scientist 

 

Mr. Newton is an air quality specialist with 16 years of experience in providing regulatory 
support to the oil and gas industry in Calgary. Mr. Newton is a Senior Consultant in 
ERM’s Calgary office. Mr. Newton has extensive experience in both small and large 
climate projects. He has conducted over 200 assessments involving modelling air 
emissions from petroleum well test-flares, and is expert in the installation and auditing of 
meteorological stations, and analysis of climatological and ambient air quality data. In 
addition to his diverse academic experience, Mr. Newton has worked as field 
meteorologist for the US Department of Energy in the Arctic, and for the University of 
California, Davis at an old growth forest site in southern Washington State, where he 
measured radiative heat fluxes, and turbulent fluxes of heat, water vapour, and CO2. 
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Key Projects with ERM 

Various Oil and Gas Facilities, BC and AB, 
Canada, Enbridge, 2018 
Senior Consultant. Trevor assisted in directly 
measuring air emissions from industrial 
smokestacks, processing the data, and preparing 
reports. He also assisted in mobilizing and 
demobilizing the stack testing equipment from the US 
to Canada and back again, and assisted the ERM 
project team (and the client directly) in understanding 
how to comply with Canadian federal emissions 
regulations (i.e. MSAPR). 

Surface/Underground Mine, NU, Canada, TMAC 
Resources, 2018 
Senior Consultant. Trevor assisted in collecting and 
checking mine process data, using them to calculate 
air emissions for submission to Canada's National 
Pollutant Release Inventory (NPRI), and verifying 
and formatting them for submission to the regulator's 
website. 

Various Facilities and Clients in Western Canada, 
2018 
Senior Consultant. Trevor assisted ERM staff in 
researching and understanding proposed Canadian 
legislation regarding methane emissions. 

Oil and Gas Pipeline, BC and AB, Canada, Trans 
Mountain, 2018 
Senior Consultant. Trevor reviewed updates from the 
regulator and updated as necessary a quarterly 
report summarizing the project conditions set out by 
the regulator. 

Various Oil and Gas Facilities, BC, AB, SK, and 
MB, Canada, Crescent Point, 2018 
Senior Consultant. Trevor conducted the air quality 
(i.e. greenhouse gas) portion of a data verification 
audit. 

Various Surface Mines, BC and NWT, Canada, 
Various Clients, 2018 
Senior Consultant. Trevor performed quality 
assurance and quality control checks on 
meteorological and air quality data collected at client 
sites, sent the data to internal (ERM) and external 
(client) project personnel, and assisted in preparing 
reports to summarize the data and inform clients of 
the procedures that ERM followed. 

Surface Mine, SK, Canada, Mitsubishi Heavy 
Industries, 2018 
Senior Consultant. On behalf of ERM Japan, Trevor 
researched the permitting and EIA requirements for 
the construction of a CO2 capture facility for a coal 
mine in Saskatchewan. 

Surface Mine, BC, Canada, Teck HVC, 2018 
Senior Consultant. Trevor assisted in writing and 
developing figures for an air dispersion modelling 
plan for submission to BC regulators. 

Surface Mine, BC, Canada, Coeur Silvertip, 2018 
Senior Consultant. Trevor reviewed a climate and 
snow management plan and an air quality/dust 
management plan for a mine located in northern BC 
near the Yukon border. 

Surface Mine, BC, Canada, Telkwa Coal Limited, 
2018 
Senior Consultant. Trevor assisted in writing the 
meteorology and air quality sections of a baseline 
report. 
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Key Projects Prior to Joining ERM 

Gas Plant, BC, Canada, Confidential Oil and Gas 
Client, 2017 
Project Manager. Trevor conducted air dispersion 
modelling (AERMET and AERMOD) and wrote a 
report in support of an approval application for a gas 
plant in BC. 

Gas Plant, Alberta, Canada, Confidential Oil and 
Gas Client, 2017 
Project Manager. Trevor conducted air dispersion 
modelling (CALMET and CALPUFF) and wrote 
reports in support of approval applications for gas 
plants in Alberta. 

Rendering Plant, Alberta, Canada, Confidential 
Processing Client, 2017 
Project Manager. Trevor reviewed and updated 
client-provided NOx and odour emission data, 
conducted air dispersion modelling (CALMET and 
CALPUFF), and wrote a report in support of an 
approval application for a rendering plant in Alberta. 

Oil Production Facility, NWT, Canada, 
Confidential Oil and Gas Client, 2015 
Senior Scientist. Trevor calculated volume source 
emission parameters from TANKS output, conducted 
dispersion modelling of various criteria air 
contaminants (CACs) using CALMET and CALPUFF 
for a renewal application for an oil production facility 
located at Norman Wells, plotted results, and wrote a 
modelling report for submission to regulators. 

SAGD Oil Sands Project, Alberta, Canada, 
Confidential Oil and Gas Client, 2014 
Senior Scientist. Trevor updated and expanded an 
emissions inventory for use as input to dispersion 
modelling using CALPUFF for a SAGD oilsands 
project. Trevor prepared input files and ran CALMET 
and CALPUFF, and recommended optimum stack 
heights to maintain compliance. Wrote the air quality 
section and appendices for a major EIA report. 

Kearl Oil Sands Project, Alberta, Canada, 
Confidential Oil and Gas Client, 2011 
Senior Scientist. Trevor installed a climate station 
(meteorological instruments mounted on a 10 foot 
high tripod) at a major oilsands project north of Fort 
McMurray, Alberta. Trained AMEC and Fluor staff in 
the use and maintenance of the station. Assisted with 
future planning—how to establish a data link 
between the station and the nearest building. 

Coal Mine, Elkford, BC, Canada, Confidential 
Mining Client, 2009 
Senior Scientist. Trevor installed a climate station 
(meteorological instruments mounted on a 30 foot 
high tower) at a coal mine. An IP-enabled digital cell 
phone modem was also installed, to enable remote 
access to the data. 

Gas Well, Oman, Confidential Oil and Gas Client, 
2009 
Senior Scientist. Trevor conducted SO2 dispersion 
modelling using CALPUFF and H2S dispersion 
modelling using SLAB for submission to the Oman 
Ministry of the Environment, and to establish zones 
of interest for use in Emergency Response Plans for 
a sour gas well in Oman. 

Gas Wells, BC, Canada, Confidential Oil and Gas 
Client, 2002-2013 
Air Quality Team Lead. Trevor completed and later 
led the air quality team completing dispersion 
modelling for numerous applications for gas well 
testing in northern BC and Alberta, using ISC/3, 
RTDM, SCREEN3, and the ERCB flaring 
spreadsheet, version 1.05. Trevor and his team 
characterized local climate using relevant 
meteorological data from nearby weather stations, 
and calculated atmospheric parameters for use in 
ISC/3 and RTDM. They also assessed potential for 
foliar injury, and forecast appropriate weather 
conditions for flaring. 
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Experience: 9 years’ experience in meteorology, 
7 years’ experience in meteorology 

Email: Daniel.Casanova@erm.com 

LinkedIn: www.linkedin.com/in/daniel-casanova-
b4499a3b  

Education 
■ BSc. Atmospheric Science, with Co-op,  

University of British Columbia, Canada, 2011 

Professional Affiliations and Registrations 
■ Environmental Professional (EP) in Air Quality, 

ECO Canada  
■ Air & Waste Management Association (AWMA), 

BC Chapter 

Languages 
■ English, native speaker 
 
 

Fields of Competence 
■ Meteorological, air quality and noise monitoring, 

reporting and management 
■ Air quality and climate change environmental 

impact assessment 
■ Air emission inventories 
■ Air quality modelling with CALPUFF and 

AERMOD 
■ Software development 
■ Tower climbing and rescue 

Key Industry Sectors 
■ Mining 
■ Oil and Gas 
■ Hydroelectric 

Daniel Casanova, B.Sc., EP 
Consultant, Atmospheric Scientist 

 

Daniel Casanova is an atmospheric scientist consultant with ERM based in 
Smithers, BC, Canada. 
 
Daniel has over 9 years of relevant experience in the field of meteorology and over 
7 years of experience in the fields of air quality and noise. Daniel’s project 
experience includes monitoring (including monitoring network planning, station 
installation and maintenance), reporting, air quality modelling and management, and 
air quality and climate effects assessments. Daniel has worked on a variety of 
projects in British Columbia, the Northwest Territories, Nunavut, Saskatchewan and 
internationally, primarily in the mining, oil and gas and hydroelectric sectors. 
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Key Projects 

KSM Project 
Canada (BC), 2011 – Present. Lead the 
meteorological monitoring program. Lead author for 
meteorological baseline reports. Lead author for the 
Environmental Assessment climate change chapter. 
Prepare air quality modelling emissions inventories. 

Courageous Lake Project 
Canada (Northwest Territories), 2011 – Present. 
Review and lead meteorological field studies. Lead 
author for noise baseline reports. 

Jansen, Melville, and Young Potash Projects 
Canada (Saskatchewan), 2011 – Present. Lead 
author for meteorological and noise baseline reports. 

Galore Creek Project 
Canada (BC), 2011 – Present. Conduct 
meteorological field studies. Lead author for 
meteorological, air quality and noise baseline reports. 

Ekati Diamond Mine 
Canada (Northwest Territories), 2011 – Present. 
Conduct meteorological field studies. Lead author for 
meteorological baseline reports. Lead author for air 
quality monitoring program compliance reporting. 

Brucejack Gold Mine 
Canada (BC), 2012 – Present. Conduct 
meteorological, noise and air quality field studies and 
provide training to on-site staff. Lead author for 
meteorological, air quality and noise baseline and 
compliance reports. Lead author for the 
Environmental Assessment climate change chapter. 

Berg Project 
Canada (BC), 2012 – Present. Conduct 
meteorological field studies. Lead author for 
meteorological baseline reports. 

Hope Bay Gold Mine  
Canada (Nunavut), 2012 – Present. Lead author for 
meteorological and air quality compliance reporting. 

Lead author and modeller for the Phase 2 Draft 
Environmental Impact Statement’s air quality impact 
assessment and modelling study using CALPUFF. 

Diavik Diamond Mine 
Canada (Northwest Territories), 2013 – Present. 
Lead author and reviewer for air quality monitoring 
program compliance reporting. 

Highland Valley Copper Mine 
Canada (BC), 2013 – Present. Assist with preparing 
dust mitigation and monitoring strategies. Conduct 
meteorological and air quality monitoring studies. 

Confidential O&G and LNG Projects 
Canada (BC), 2016 – Present. Conduct 
environmental and social due diligence reviews for 
air quality, climate change and noise components. 
Number of different projects reviewed: 3 

Tenas Project 
Canada (BC), 2017 – Present. Lead the 
meteorological monitoring program. Conduct air 
quality and noise baseline studies. 

Murray River Project 
Canada (BC), 2012 – 2016. Conduct meteorological 
field studies. Lead author for meteorological baseline 
reports. 

Climate Related Monitoring Program Project 
Canada (BC), 2014 – 2016. Gather metadata and 
audit over 70 provincial meteorological stations. 

Hackett River Project 
Canada (Nunavut), 2012 – 2015. Conduct 
meteorological, air quality and noise field studies. 
Lead author for meteorological, air quality and noise 
baseline reports. Lead author for air quality modelling 
study. 

Mica Units 5 & 6 Project 
Canada (BC), 2013 – 2015. Onsite and offsite 
support for construction monitoring activities: 
environmental, air quality and industrial hygiene 
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Danakil Potash Project 
Ethiopia (Tigray), 2014 – 2015. Design and 
implement a meteorological monitoring program and 
provide on-site training to staff. Conduct air quality 
baseline studies and provide on-site training to staff 

Tatlow Pit Project 
Canada (BC), 2015. ERM project manager role. 
Design and implement an air quality and noise 
baseline monitoring program 

Groundhog Project 
Canada (BC), 2013-2014. Conduct meteorological 
and air quality field studies. 

Back River Project 
Canada (Nunavut), 2012 – 2014. Review and 
support air quality modelling studies. Review and 
support meteorological baseline studies. 

Bathurst Inlet Port and Road Project 
Canada (Nunavut), 2012 – 2013. Conduct 
meteorological and air quality field studies. Assistant 
author for meteorological, air quality and noise 
baseline reports. Lead author and modeller for the 
Draft Environmental Impact Statement’s air quality 
impact assessment and modelling study using 
CALPUFF. 

Key Projects Prior to Joining ERM 

Own the Podium – 2010 Project 
Canada (BC), 2009 – 2010. Conduct meteorological 
field studies for the Canadian Olympic Team 

Numerical Weather Prediction Project 
Canada (BC), 2009 – 2011. Tailor numerical weather 
prediction results (WRF, MM5 and MC2 models) for 
clients in the BC hydroelectric, transportation and 
forestry industries. 

Air Emission Sampling Project 
Canada (BC), 2011. Conduct air emission sampling 
at various industrial facilities. 
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Experience: Seven years’ experience in 
environmental assessment and permitting in the 
mining and power sectors. 

Email: Coby.Hall@erm.com 

LinkedIn: https://www.linkedin.com/in/coby-hall-
54a996149/  

Education 
■ BSc. Geoscience (Hydrology),  

University of British Columbia, Canada, 2011 

Languages 
■ English, native speaker 

Fields of Competence 
■ Hydrometric Data Collection and Analysis 
■ Snowpack Surveys 
■ Instream Flow 
■ Remote Field Work 

Key Industry Sectors 
■ Mining 
■ Power 
■ Forestry 

Honors and Awards 
■ NSERC URSA Award (University of British 

Columbia) 2010 

Coby Hall 
Consultant, Surface Water Resources 

 

Coby Hall is a Consultant with ERM based in Smithers, BC, Canada. Coby has 
worked throughout British Columbia, Nunavut and the Northwest Territories where 
the primary focus of his work has been baseline hydrometric studies to support the 
environmental assessment and permitting processes in the mining and power 
sectors. His technical field experience includes establishing and maintaining 
hydrometric monitoring networks, conducting stream flow measurements (velocity-
area, tracer dilution, and acoustic Doppler current profile), stream cross section 
surveys, substrate composition sampling and snowpack measurements. In addition 
to his field responsibilities, Coby provides considerable experience in hydrometric 
data analysis including rating curve development, hygrograph generation, the 
development of hydrometric indices and Instream Flow Studies. 
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Key Projects 

KSM Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program and Instream Flow Study. This included 
installing and maintaining the hydrometric network, 
data collection, analysis and reporting. Technical 
field data collection included streamflow 
measurements using tracer dilution and 
electromagnetic current metering, differential 
levelling surveys of water surface elevation and 
channel geometry, substrate composition sampling 
and snowpack surveys.  

Iskut Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements using tracer dilution and 
electromagnetic current metering, and differential 
levelling surveys of water surface elevation and 
channel geometry.  

Galore Creek Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements using tracer dilution and 
electromagnetic current metering, and differential 
levelling surveys of water surface elevation and 
channel geometry.  

Berg Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements using tracer dilution and 
electromagnetic current metering, and differential 
levelling surveys of water surface elevation and 
channel geometry.  

Back River Project, NU, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements an acoustic Doppler 
current profiler and electromagnetic current metering, 
and differential levelling surveys of water surface 
elevation and channel geometry.  

Dragonfly Project, BC, Canada 
Primary hydrologist for the hydrology, aquatic effects 
(Instream Flow Study), geomorphology and water 
quality studies program. This included designing and 
implementing the field studies and managing the field 
data collection. Technical field data collection 
included streamflow measurements, differential 
levelling surveys of stream cross-sections, 
geomorphic assessments of channel stability, 
sediment sampling and water quality sampling. 

Pine Point Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements an acoustic Doppler 
current profiler and electromagnetic current metering, 
and differential levelling surveys of water surface 
elevation and channel geometry. 

Tenas Project, BC, Canada 
Hydrologist for the hydrology baseline studies 
program. This included installing and maintaining the 
hydrometric network, data collection, analysis and 
reporting. Technical field data collection included 
streamflow measurements using tracer dilution and 
electromagnetic current metering, and differential 
levelling surveys of water surface elevation. 
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Experience: 15 years of experience working in 
mining, power, and government sectors 

Email: Ali.Naghibi@erm.com 

LinkedIn: https://ca.linkedin.com/in/ali-naghibi-ph-d-
p-eng-b195b32 

Education 
■ PhD. Civil Engineering, Water Resources,  

University of British Columbia, Canada, 2011 
■ MSc. Civil Engineering, Hydraulic Structures,  

Sharif University of Technology, Iran, 2000  
■ BSc. Civil Engineering,  

Sharif University of Technology, Iran, 1998 

Professional Affiliations and Registrations 
■ Registered as a Professional Engineer with the 

Association of Professional Engineers and 
Geoscientists of British Columbia  

■ Member of Canadian Water Resources 
Association 

■ Member of Canadian Society of Hydrologic 
Sciences 

Fields of Competence 
■ Hydrology 
■ Hydraulic modeling 
■ Water balance modelling 

■ Water resources management 
■ Instream/environmental flow assessment  
■ Optimization and simulation 

Key Industry Sectors 
■ Mining 
■ Power 
■ Government 
 

Key Publications 

■ Naghibi, A. 2016. “Hydrologic Data Uncertainty – 
Evident and Ignored”, Proceedings of the World 
Environmental and Water Resources Congress, 
West Palm Beach, Florida, 2016. 

■ Naghibi, A. 2015. “Comparative review of mine 
water balance modelling approaches in BC, 
Canada”, Proceedings of the Second 
International Conference on Mine Water 
Solutions in Extreme Environments, Vancouver, 
Canada, April 12-15, 2015. 

■ Naghibi, A. and B. Lence. 2012. “Assessing 
impacts of high flow events on fish population: 
evaluation of risk-based performance measures”, 
Ecological Modelling, Vol 240, pp 16-28. 

Ali Naghibi, PhD, PEng, 
Technical Director, Water Resources 

 

Dr. Naghibi is the Hydrology Discipline Manager with ERM based in Vancouver, BC. 
He has 15 years of professional and research experience in the field of water 
resources engineering in a wide range of Canadian and international projects. He 
has conducted and supervised studies including: hydrologic monitoring and analysis, 
water balance modelling, optimization and simulation models for mine water 
management, hydropower and water supply systems analysis, hydraulic and 
hydrologic modelling, instream/environmental flow analysis, and   environmental 
impact assessment. He has been active in the water resources community, and 
presented applied research papers in both academic and professional conferences. 
Additionally, he has developed and taught multiple courses, and advised graduate 
and undergraduate students at the University of British Columbia. 
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Key Projects 

Kerr-Sulphurets-Mitchell (KSM) Project, BC, 
Canada 
Managed the baseline hydrology monitoring program 
and performed a hydrologic assessment for the 
project area in British Columbia. Data were collected 
from 20+ on-site hydrometric stations as well as the 
Water Survey of Canada stations. Authored the 
hydrology chapter of the Environmental Impact 
Statement. Contributed to the monitoring program 
and desktop modelling for fish habitat effects 
assessment. 

Kemess Underground Mine Project, BC, Canada 
Reviewed the hydrology report, and developed a 
water balance model with GoldSim for the mine site 
and receiving environment in northern British 
Columbia. The model was used to optimize the water 
management plan, and supported the effects 
assessment application of the project. 

Murray River Coal Project, BC, Canada 
Developed a water balance model with GoldSim for 
the mine site and the receiving environment. The 
model was built upon hydrologic analyses and 
supported the effects assessment application of the 
project and informed engineering alternatives 
assessment including closure planning. 

Hope Bay Mining Project, NU, Canada 
Managed the baseline hydrology monitoring 
program, performed surface water quantity effects 
assessment, and authored the hydrology chapter of 
the Environmental Impact Statement. Provided a 
senior technical review for hydrology analysis and 
water balance model, prepared by another consulting 
company for the proposed mine. 

Island Copper Mine Project, BC, Canada  
Supervised development of a hydrologic model 
(HEC-HMS) and hydraulic analyses to assess the 
stormwater drainage network of a closed mine site. 
Developed a simplified framework for maintenance of 
the drainage network.  

 
Back River Project, NU, Canada 
Managed a baseline hydrometric monitoring program 
with up to 18 hydrometric stations in Arctic 
watersheds over a period of four years. Developed a 
water balance model for a pit lake closure. Reviewed 
and provided professional advice on the water 
management plan and operational water balance 
model. Authored the hydrology chapter of the 
Environmental Impact Statement. Conducted 
hydrologic and hydraulic analysis to support 
assessment of the potential effects of the proposed 
project on fish and aquatic habitat. 

Brucejack Gold Mine Project, BC, Canada 
Performed a hydrologic assessment for the project 
area in glaciated watersheds in northern British 
Columbia. Authored the hydrology chapter of the 
Environmental Impact Statement, as well as the 
Mines Act Permit Application. 
 

Harper Creek Project, BC, Canada 
Reviewed and led the improvement of baseline and 
watershed modelling reports. Used the results of 
improved reports to write the hydrology chapter, as 
well as the water management plan, of the 
application for an environmental assessment 
certificate and environmental impact statement. 
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Experience: 8 years’ experience in the discipline of 
hydrogeology 

Email: tyler.gale@erm.com 

LinkedIn: https://www.linkedin.com/in/tyler-gale-
74b28a87/  

Education 
■ M.A.Sc. Environmental Engineering 

University of Waterloo, Canada, 2011 
■ B.A.Sc. Geological Engineering 

University of Waterloo, Canada, 2009 

Professional Affiliations and Registrations 
■ Professional Geoscientist (P.Geo.) registered 

with Engineers and Geoscientisits British 
Columbia 

Languages 
■ English, native speaker 
 
Fields of Competence 
■ Baseline hydrogeology studies for resource 

projects 
■ Groundwater quantity and quality effects 

assessment for resource projects  
■ Permafrost hydrogeology 
■ Groundwater resource evaluation 

Key Industry Sectors 
■ Natural resources (mining, oil and gas) 
■ Contaminated sites 
■ Municipal (water resources) 

Honors and Awards 
■ Natural Sciences and Engineering Research 

Council of Canada Alexander Graham Bell 
Canada Graduate Scholarhips 

Publications 
■ Gale, T.; Thomson, N.R.T.; Barker, J.F. 2015. An 

investigation of the Pressure Pulsing Reagent 
Delivery Approach. Groundwater Monitoring and 
Remediation 35 (2) 

■ Gale, T.; Rzepecki, P. Novel Use of the Westbay 
System to Characterize Deep Hydrogeology for a 
Proposed Underground Coal Mine. In 
Proceedings of Mine Water Solutions 2018: 
Vancouver, BC, Canada. 

Tyler Gale 
Consultant, Hydrogeologist 

 

Tyler Gale is a Consultant Hydrogeologist with ERM based in Vancouver, Canada. 
Tyler’s work experience and education have provided him with a diversified skill set. 
His education is in Geological Engineering with a focus on hydrogeology. His work 
has included contaminated sites investigation and remediation, baseline studies and 
effects assessments for natural resource development, and water resource 
development. Tyler has planned, lead, and executed field programs with ERM in a 
variety of hydrogeologic settings to solve a range of complex problems.  
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Key Projects 

KSM Project, Canada, confidential mining client, 
2012-present 
Hydrogeologist 
Tyler was the principal author for groundwater 
quantity and quality effects assessments. He also 
conducted baseline hydrogeological studies at the 
site in northwestern B.C. KSM is one of the largest 
gold reserves in the world, and was recently granted 
provincial and federal approval.  

Handeni Project, Tanzania, confidential mining 
client, 2012 
Hydrogeologist 
Tyler planned and lead the hydrogeology field 
programs for the Handeni site, which included 
baseline hydrogeology studies and a water resource 
evaluation. 

Hackett River Project, Canada, confidential 
mining client, 2012-2013 
Hydrogeologist 
Tyler planned and executed permafrost 
hydrogeology baseline studies. Field work included 
installation and monitoring of a 650 m deep Westbay 
sub-permafrost groundwater monitoring system, a 
network of borehole thermistor strings with 
automated data logging, and a series of shallow talik 
wells. Analyses were conducted to assess the 
extents of permafrost and talik and establish the 
baseline groundwater flow regime. 

Back River Project, Canada, confidential mining 
client, 2012-2017 
Hydrogeologist 
Tyler planned and executed permafrost 
hydrogeology baseline studies for this prospective 
gold mine in Nunavut. Tyler planned and coordinated 
installation of an 800m deep Westbay sub-
permafrost groundwater monitoring system, and 
conducted groundwater and permafrost baseline 
studies and effects assessments.  

Murray River Coal Project, Canada, confidential 
mining client, 2013-present 
Hydrogeologist 
Tyler has been supporting groundwater aspects of 
permitting and construction at this bulk sample site in 
northeastern BC. Activities have included an 
assessment of tailings seepage from a nearby 
historic tailings storage facility, and baseline 
groundwater studies. The project recently passed 
federal and territorial screening reviews, and 
permitting support is ongoing. 

Brooks Brook Project, Canada, confidential client 
2013-present 
Tyler is the technical lead for site investigation and 
remediation work at this hydrocarbons-contaminated 
site in the Yukon Territory. Activities have included 
preparation of site investigation reports, advising on 
remediation objectives, groundwater and soil 
sampling, and planning a 5000 cubic metre soil 
excavation. 

Garibaldi-at-Squamish, Canada, confidential 
client, 2013-2014 
Tyler wrote the groundwater effects assessment for 
this proposed Ski Resort development in Squamish, 
BC. The effects assessment focused on 
development of a 72 L/s production well near the 
Squamish River, and included a groundwater 
balance analysis, numerical groundwater flow 
modelling, and an examination of potential effects on 
fish spawning channels near the well. 

Harper Creek Project, Canada, confidential client, 
2014-2015 
Tyler conducted baseline hydrogeology studies and 
co-authoured  groundwater effects assessments for 
this prospective metals mine in central British 
Columbia. The project recently passed federal and 
provincial screening reviews for environmental 
assessment certification. Permitting support is 
ongoing.  
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Pacific Trails Pipeline, confidential oil & gas 
client, 2016-2017 
Tyler conducted a groundwater-surface water 
interaction study for this proposed natural gas 
pipeline. The study included installations, monitoring, 
and reporting for a network of six monitoring sites.  

Saramacca Expansion, confidential mining client, 
2017-2018 
Tyler was the lead practitioner for the hydrogeology 
baseline study for this proposed gold mine expansion 
in Brokopondo, Suriname. He conducted study 
design and executed the field program. The program 
included an RC drilling program with installation of 
nested monitoring wells in six locations as well as 
follow-up groundwater monitoring, testing, and 
sampling, and related data analysis and reporting. 

Phase I and II Environmental Site Investigations, 
confidential clients 
2010-present 
Tyler has conducted technical field work, analysis, 
and reporting for a number of environmental site 
investigations at a diversity of locations across 
Canada. Key projects have included: 
• Phase II site investigation including drilling 
supervision and soil sampling for a previous 
industrial facility in London, Ontario (2010) 
• Phase II site investigation for an active office 
buidling in Waterloo, Ontario, including sub-slab siol 
vapour monitoring (2010-2011); 
• Groundwater sampling and Phase II site 
investigation support for an industrial facility in 
Richmond, BC (2014); and 
• Phase I site inspection and groundwater 
sampling for an industrial facility in Victoria, BC 
(2014). 
• Phase II environmental site investigation for a 
former commercial facility in Teslin, YT (2017). 
•  Phase I site inspection for an industrial 
facility in Nelson, BC (2017) 



The business of sustainability  

Experience: 30 years’ experience in environmental 
consulting for mining, commercial, governmental and 
other industrial clients 

Email: Piotr.Rzepecki@erm.com 

LinkedIn: https://www.linkedin.com/in/dr-piotr-
rzepecki-4b127459/  

Education 
■ Continuous education in USA, Australia and 

Canada since 1985 
■ PhD. Geology,  

University of Mining and Metallurgy, Poland, 
1984 

■ Postgraduate Studies, Geology,  
University of Warsaw, Poland, 1984 

■ MSc, Geology and Geography,  
University of Gdansk, Poland, 1978 

Professional Affiliations and Registrations 
■ PH.G with American Institute of Hydrology 

(former President of the Minnesota Section, USA) 
■ PG State of Wisconsin, USA 
■ PG State of Minnesota, USA 
■ U.S. National Groundwater Association 
■ International Association of Hydrogeologists 
■ Australian Water Association 
■ Minnesota Groundwater Association 

Languages 
■ Polish, native speaker 
■ English, near-native speaker 

Fields of Competence 
■ Mining hydrogeology 
■ Groundwater modeling 
■ Groundwater resources 
■ Risk assessment 

Key Industry Sectors 
■ Mining 
■ Commercial 
■ Government 
■ Municipalities 

Honors and Awards 
■ Red Rose Graduate – Superior Achievement, 

1978, University of Gdansk, Poland 

Piotr A. Rzepecki, PhD, PHg, PG 
Senior Hydrogeologist, Hydrogeology 

 
Dr. Piotr Rzepecki is a Senior Hydrogeologist with ERM based in Vancouver, BC, 
Canada.  He has 30 years of hydrogeological consulting experience in the United 
States, Canada, Australia, Europe (Poland and Switzerland), Africa, Asia and South 
America.  Prior to arriving in North America, he worked for seven years as an 
exploration geologist in Poland.  His experience includes mining hydrogeology; 
dewatering analysis; baseline hydrogeology; analyzing, developing and managing 
groundwater resources; assessing surface water – groundwater interactions; 
designing and executing groundwater monitoring programs, aquifer tests, tracer 
studies and other field tests; evaluating contaminated sites; conducting data gap 
analysis; managing environmental databases; modeling of multi-media contaminant 
fate and transport for site characterization, human and ecological risk assessment. 

 



 

 

Piotr A. Rzepecki, PhD, PHg, PG 

 

www.erm.com 2 

Key Projects 

Black Butte Copper Environmental Impact 
Assessment 
Montana, USA. 2017 – present. Performed 
groundwater impact analysis and developed 
groundwater section of the EIS.  

Loma Larga Gold Mining Project 
Ecuador, 2017 – present. Conducting hydrogeology-
related environmental impact analysis, including 
groundwater flow and contaminant transport 
modeling, and writing groundwater-related sections 
of the ESIA. 

Jansen Potash Mine Project 
Saskathewan, Canada, 2017. Completed re-
evaluation of hydrogeology sections of the EIS 
completed in 2010 in view of changes introduced in 
the project design since 2010 (EIS Review for 
“Optimized Project”). 

Saramacca Gold Mining Project 
Suriname, 2017 – present. Designing hydrogeology 
baseline investigation field program, conducting 
hydrogeology-related environmental impact analysis, 
including groundwater flow and contaminant 
transport modeling, and writing groundwater-related 
sections of the ESIA. 

Stibnite Gold, Silver and Antimony Mining and 
Land Restoration Project 
Idaho, USA, 2017 – present. Conducting 
hydrogeology- and surface waters-related 
environmental impact analysis and writing 
groundwater-related sections of the EIS. 

New Cement Plant and Quarry Project Project 
Ewekoro, Ogun State, Nigeria. 2017 – 2018. 
Completed surface water- and ground water-related 
environmental impact analysis and writing water-
related sections of the Environmental and Social 
Impact Assessment. 

KSM Project 
British Columbia, Canada. Involved in a design, 
review, and support of field groundwater programs.  
Conducted ice radar surveys and under-glacier water 
sampling for the Mitchell Glacier Program as part of 
fulfilling Environmental Assessment Certificate 
condition.  Reviewed hydrogeological data for Kerr 
Pit, co-authored a permit memo for the Proposed 
Deep Kerr Exploration Adit.  Reviewed and QA/QCd 
a KSM Project Groundwater Regional Model. 

Murray River Coal Project 
British Columbia, Canada.  2013 – present.  
Designed a program for characterization of deep 
groundwater (500 to 1,000 m below ground surface); 
supervised diamond drilling of the three deep 
boreholes, packer tested those holes (with the use of 
pressure transducers installed both within the test 
zone and above the packer – as a measure of 
controlling the test integrity); supervised installation 
of two Westbay systems (one of the boreholes 
intercepted a fault zone, thus creating significant 
challenges for Westbay installation, but, also, 
outstanding opportunity to monitor deep groundwater 
system around a major preferential pathway), and 
installation of vibrating wire piezometer string in the 
third hole; developed a major numerical groundwater 
model used to simulate the potential effects of 
mining-caused subsidence upon groundwater system 
and mine dewatering operations. The model is 
calibrated using the results of deep groundwater 
pressure profiling, hydraulic testing (packer testing, 
shut-in testing), baseflow in the surrounding creeks, 
and groundwater-quality and age characterization. 
The program resulted in discovery of saline 
groundwater present at greater depths across much 
of the project area. All that groundwater work notably 
contributed to securing for the client the 
Environmental Assessment Certificate. 

Casino Copper and Gold Project 
Casino Mine, Yukon, Canada. 2016. Reviewed 
groundwater-related sections of the Environmental 
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Effects Assessment and several documents and 
reports supporting that assessment, including 
groundwater model reports; completed data gap 
analysis for groundwater quantity and quality valued 
components. 

NorthMet Mining Project 
Minnesota, USA. 2015. Served as an editor of the 
hydrogeology-related sections of the Environmental 
Impact Statement developed for the proposed copper 
mine. 

Spectra Westcoast Connector Gas Transmission 
Line Project.  
British Columbia, Canada. 2015. Completed a 3rd 
Party review of groundwater-related baseline 
environmental studies and Effects Assessment 
developed by the project’s proponent and its 
consultants. This work was carried out to address the 
Application Information Requirements (AIR), while in 
particular considering the First Nation’s concerns. 

The First Polish Nuclear Power Plant 
Development Program -  Fatal Flaw Study 
Poland. 2014. Developed sub-regional conceptual 
hydrogeology model and completed feasibility study 
for dewatering of the site for construction of the first 
proposed Poland’s nuclear power plant. 

Key Projects Prior to Joining ERM 

Abydos Iron Mine Project  
Pillbara Region of Western Australia, Australia. 2012. 
Designed and executed a field program searching for 
groundwater, supervised drilling, installation and 
development of wells supplying water for dusting a 
140-km-long hauling road connecting the iron ore 
mine and Hwy 138. 

Roy Hill Iron Mine 
Groundwater Model, Western Australia, Australia. 
2012.  Reviewed the Roy Hill Groundwater Model 
that was developed for the project’s proponent, and 
proposed a methodology for testing and updating the 
model to evaluate the risks of salt water intrusion into 

the iron mine works and, also, to help optimize 
groundwater management for the future iron ore 
mine operations. 
 
Lawrence Hargrave Drive Improvement Project 
New South Wales, Australia. 2012. Co-designed field 
investigation program and, using the collected data, 
developed a three-dimensional, transient 
groundwater model for the area around a segment of 
Lawrence Hargrave Drive – a major highway running 
along the ocean’s coastline south of Sydney.  The 
model was used to help design depressurization 
system for prevention of further soil slips and 
landslides. 

Gateway WA Project 
Western Australia, Australia, MainRoads Australia, 
Western Australia.  2012.  Directed a group of 
groundwater modelers, coordinated and participated 
in developing a three-dimensional, transient 
groundwater model to support a design for upgrading 
a section of highway system near Perth International 
Airport – a $1bln “Gateway” infrastructure project. 

Zavoral Property Mining and Reclamation Project 
Minnesota, USA. 2011.  Directed and coordinated a 
hydrogeology portion of the Environmental Impact 
Statement project for the proposed gravel mine 
located close to an environmentally sensitive St. 
Croix River bluffs, the wider area designated as a 
Saint Croix National Scenic Riverway. Developed a 
conceptual model of a complex groundwater – 
surface water system, characterizing interactions 
between several aquifers, seeps, springs and creeks. 
Designed and executed aquifer test, stream flow 
monitoring, and long-term groundwater level 
monitoring in nearby wells, on-site pumped water 
discharge pond, small creeks (emerging from the 
bluffs) and St. Croix River, to test / improve /refine 
the conceptual model and to evaluate potential for 
impacts from the proposed mining activities. 
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Railway Yard Remediation Project 
Duluth, Minnesota, USA 2011. Analyzed data from 
LNAPL contaminated sites, including LNAPL’s 
interaction with groundwater, its lateral mobility and 
recoverability at the site (using LDRM and other 
tools). He conducted those types of analysis for 
several other sites across the USA. 

Metropolitan Wastewater Treatment Plant 
Environmental Inventory, St. Paul, Minnesota, 
USA. Metropolitan Wastewater Treatment Plant.  
Designed, executed and directed a large-scale, long-
term, continuous water level monitoring program and 
a series of major aquifer tests.  Developed 
groundwater model (using a MLAEM Platform) to 
evaluate a groundwater flow system within the 
Mississippi River Valley and to analyze the effects of 
the planned major construction  dewatering upon the 
surrounding environment that included a nearby 
nature preserve and an old dump. 
 

Edina Groundwater Contamination Investigation 
Edina and St. Louis Park, Minnesota, USA. 2006 – 
2011. Led investigation of a sub-regional scale, 
groundwater contamination threatening public water 
supply for the cities of St. Louis Park and Edina. 
Developed a large environmental database to 
organize a massive amount of data collected over 
several decades. Designed and coordinated well 
drilling, groundwater monitoring and down-hole 
geophysical logging programs that resulted in 
discovery and documentation of a massive 
groundwater plume present in a highly dynamic 
groundwater system with unique groundwater age 
stratification and presence of preferential pathways 
characterized by very large hydraulic conductivities.  
Developed a set of groundwater models to help 
optimize the configuration of the source- and 
gradient-control system of wells pumped to prevent 
the spread of multiple contaminant plumes migrating 
toward the important municipal groundwater supply 
well fields. 

Project Title Construction of Infinity and Lamar 
Towers 
United Arab Emirates, Qatar and Kingdom of Saudi 
Arabia. 2007. Reviewed aquifer test data analysis 
and dewatering designs for construction projects in 
Dubai (Infinity Tower - Dubai Marina), Doha (Doha 
Convention Center & Tower) and Jeddah (Lamar 
Towers Project). 

Renovation of the Chicago Land Underflow Plan 
McCook Reservoir Main Tunnel System 
Chicago, Illinois, USA. 2005. Provided an 
independent, detailed technical review of a major, 
multi-layer numerical groundwater model 
(MODFLOW - GMS platform) developed for the US 
Army Corps of Engineers to assist in evaluating the 
design and performance of the “Chicago Land 
Underflow Plan McCook Reservoir Main Tunnel 
System” (CUP-McCook), Chicago, IL. 

Crandon Mine Project 
Wisconsin, USA. 2001. Served as a groundwater 
modelling expert to assist the US Army Corps of 
Engineers in evaluating the environmental database, 
identifying data gaps and reviewing groundwater a 
Crandon Mine Groundwater Model model submitted 
as part of the permit application (to develop a mine 
and ancillary facilities in order to recover zinc, 
copper, and lead from a mineral deposit known as 
the Crandon Deposit in north-central Wisconsin).  
The model was developed to simulate the potential 
environmental impacts of the proposed mine 
dewatering upon the area’s lakes and streams. 

Wellhead Protection Projects in Wisconsin and 
Minnesota 
USA. 1995 – 2005. Conducted water resources and 
wellhead protection analysis for several clients in the 
States of Wisconsin and Minnesota that included the: 
City of Lacrosse, U.S. Army Base at Fort McCoy, 
City of Wisconsin Rapids, City of Prescott, City of 
Manitowoc, 3M Facility in Cordova, City of LeCenter. 
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Project Title Ecological and Human Health Risk 
Assessment for Cottage Grove 3M Hazardous 
Waste Incinerator Facility 
Minnesota, USA. 2002.  Developed an environmental 
database and used it to parametrize a multimedia 
contaminant transport model. This model was used 
to analyze and assess exposure and to human 
receptors within a 20 km radius around the 
incinerator facility.  The project involved evaluation of 
the entire urban, sub-urban and rural environment 
and watershed system around the facility, and field 
measurements of the key hydrological parameters, 
like stream flow in the area streams. 

Ellsworth Air Force Base Total Environmental 
Restoration Project 
South Dakota, USA. 1997 – 2000.  Developed and 
managed a large environmental database servicing 
the Project. Investigated and characterized 
watersheds of local tributaries to Boxelder Creek 
(semi-arid region), developed hydrologic water 
balance for these watersheds, conducted periodical 
discharge measurements in the streams, conducted 
aquifer tests and fluorescent dye tracer study to 
investigate groundwater and surface water 
interactions.  Performed these tasks as part of a 
major environmental study of the 5.5-mile long TCE 
groundwater plume that is migrating to local streams.  
Developed numerical groundwater flow and 
contaminant transport model as part of a Remedial 
Investigation study (MODFLOW, MT3D, GMS 
platform).  Redirected the focus of the entire project 
after discovering the important (previously 
unrecognized) influence of the old terrace system 
and, even more importantly, presence of the "open 
framework gravels" (OFGs) upon the movement of 
contaminant plumes.  The discovery was arrived at 
using several tools, among them comparing the 
extent of the TCE plume to the groundwater travel 
distance (as calculated using hydraulic conductivities 
estimated from aquifer tests and slug tests) to the 
history of the TCE source, which was documented in 
detail by the Air Force Base administration.  The 

issue of OFGs has, in Piotr’s opinion, profound, 
mostly unrecognized, implications for many 
groundwater investigations, modeling projects and 
remedial actions, as this phenomenon is more 
common than generally assumed. 

Project Title Monitoring Programs for Municipal 
Landfills and Dumps. 
Minnesota, Wisconsin, Iowa and South Dakota. 1990 
– 2001. Designed and conducted groundwater 
monitoring programs for several municipal landfills 
and old dumps of the States of Minnesota, 
Wisconsin, Iowa and South Dakota. Conducted 
human health and ecological risk assessments using 
contaminant fate and transport models. 

Human Health and Ecological Risk Assessment 
for Jefferson Proving Grounds  
Indiana, USA. 1997. Constructed screening level 
ground water flow and contaminant transport model 
to evaluate numerous contaminants migrating from 
several sites to several receptor points.  Modeling 
was part of risk assessment study conducted for 
Phase II of Remedial Investigation.  Developed an 
Excel spreadsheet program, “DAUGHTER”, to 
quantitatively track the formation of a parent-
daughter product series (consisting of any number of 
members - break down products of parent’s analytes) 
in ground water as the solutes migrate away from a 
source.  Verified a performance of the numerical 
solution using Baetman equations.  Conducted 
model sensitivity analyses followed by Monte Carlo 
simulations, to evaluate the influence of uncertainties 
associated with model input values on the model 
predictions. 

Human Health and Ecological Risk Assessment 
for U.S. Navy, Crane Naval Facility  
Indiana, USA. 1995.  Participated in developing and 
managing a large environmental database for human 
health risk assessment using database. Processed 
data consisted of 150,000 historical records stored in 
over 600 electronic files, in six separate file formats. 
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Environmental Monitoring of Dubuque County 
and Bremer County Sanitary Landfills 
Iowa, USA. 1995. Developed probabilistic 
contaminant fate and transport models using @RISK 
program and Monte Carlo simulation technique to 
analyze the impact of landfills upon ground water and 
surface water for human health risk assessment 
studies.  Used the models to calculate maximum 
‘safe’ contaminant concentrations at the site that are 
protective of human health at the receptor points.   
Present and future scenarios were evaluated. 

Remedial Investigation for the U.S. Army, Tooele 
North Base RI Study 
Utah, USA. 1994. Developed a large environmental 
database, conducted vadose and saturated zone 
contaminant transport modeling (using PRIZM-2 and 
MULTIMED programs) as part of a human health risk 
assessment study. 

Remedial Investigation for Waste Management 
Facility 
England. Kilsyth, Scotland, 1993.   Applied an 
analytical model "HESP", to estimate a contaminant 
source strength, and semi-analytical model 
"AT123D" to estimate the ground water plume impact 
upon a nearby river as part of a health risk 
assessment study. 

Remedial Investigation for Waste Management 
Facility 
Laraway, Illinois, USA. 1993. Developed a 
conceptual model of ground water contaminant 
transport and applied "AT123D" code to estimate 
maximum future contaminant concentrations at the 
nearby river, as part of RI and risk assessment. 
Estimated the travel time for contaminants migrating 
across an unsaturated glacial till zone with the use of 
an unsaturated zone contaminant transport, 1D 
numerical model "CHEMFLO". 

Remedial Investigation and Human Health Risk 
Assessment for Hartley & Hartley Landfill 
Bay County, Michigan, USA. Developed a 
spreadsheet program, "EPA-SLUD ", to calculate a 
maximum future concentrations of radioactive 
isotopes traveling through an unsaturated zone into a 
hypothetical aquifer using the EPA approach. 
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Publications 
■ Tyler G. and P. Rzepecki. 2018. Novel Use of the 

Westbay System to Characterize Deep 
Hydrogeology for a Proposed Underground Coal 
Mine. Proceedings of Mine Water Solutions 2018, 
Vancouver, Canada 

■ Rzepecki P. 2012. ‘Qualitative Model Predictive 
Error Analysis’ – a Protocol for a Simple Practical 
Application, Proceedings of the Hydrology & 
Water Resources Symposium 2012, Sydney, 
NSW, Australia. 

■ Rzepecki P. and S. Robertson. 2008. Data 
Matters – Hydraulic Gradient Fluctuations: Prairie 
du Chien – Jordan Aquifer System, East-Central 
Hennepin County June 2007 – March 2008. 
Minnesota Ground Water Association Newsletter, 
Vol. 28, No. 2 June 2009.  

■ Guo L., P. Rzepecki et al. 2006. Investigating the 
Source(s) of Vinyl Chloride in a Municipal Well 
within the Minneapolis – St. Paul Metropolitan 
Area. Minnesota, in: Costal Environment and 
Water Quality. Proceedings of the AIH 25th 
Anniversary Meeting & International Conference 
“Challenges in Costal Hydrology and Water 
Quality”, Baton Rouge, Louisiana, May 2006. 

■ Rzepecki P. 2005. Two Conceptual Models of the 
Source and Transport of Vinyl Chloride in 
Bedrock Aquifers at the City of Edina Municipal 
Well. Proceedings of the Geological Society of 
America Annual Meeting at Salt Lake City, Utah, 
October 16-19, 2005, Abstracts with Programs 
Vol. 37, No. 7, ISSN 0016-7592, Abstract No. 
173-3.  

■ Rzepecki P. 2004. A Simple Model for Tracking 
“Decay Series” in Groundwater and other 
Environmental Media. Proceedings of the 
Business and Industry Symposium of the Society 
for Modeling and Simulation International, 
Washington 2004 , pp. 123-128. 

■ Rzepecki P., J.B. Stevens. 2000. Groundwater 
Contaminant Transport Modeling: Sensitivity and 
Probability Analysis. Proceedings of the Air & 
Waste Management Association's 93rd Annual 
Conference & Exhibition, Salt Lake City, Utah, 
2000. 

■ Book P., P. Rzepecki. 1999. Paleochannel Flow 
in the Rapid Terrace Deposits. Hydrological 

Science and Technology, Vol. 16, Number 1-4, 
2000, American Institute of Hydrology. 

■ Edlund M. D. and P. Rzepecki. 1997. Screening 
Level Model for Vadose Zone and Groundwater 
Transport Evaluation. ASTM STP 1317, also in: 
Environmental Toxicology and Risk Assessment - 
Modeling and Risk Assessment - Sixth Volume, 
April 1997. 

■ Karger M. and P. Rzepecki. 1988. The 
Geological Structure and History of the "Orle" 
Limnic Deposit. Folia Quaternaria 58, 1988.  

■ Rzepecki P. 1978. Morpology of Yasek Valley in 
Eastern Hindukush, Afghanistan – Contemporary 
Example of a Zone of Areal Deglaciation.  
Master’s Thesis prepared based on materials 
collected during the University of Gdansk 
Student’s Expedition to Afghanistan in 1977, 
Archives of the University of Gdansk, Poland.  
 



The business of sustainability  

Experience: 6 years of experience working in the 
mining and metals sector 

Email: Gareth.Wolff@erm.com 

LinkedIn: https://www.linkedin.com/in/gareth-wolff-
4a08a099/  

Education 
■ B.Sc. with Honours in Geological Sciences, 

University of British Columbia, Canada, 2012 

Professional Affiliations and Registrations 
■ Professional Geoscientist (P.Geo.) – Engineers 

and Geoscientists BC 

Languages 
■ English, native speaker 
■ Spanish, fluent 

Fields of Competence 
■ Geochemical characterization and ML/ARD 

assessment 
■ Planning, executing, and reporting on 

geochemical and water quality baseline 
characterization programs 

■ Geological field mapping, drill core logging, and 
rock and water sampling 

■ Environmental impact assessment and water 
quality effects assessment of mining projects 

■ Geochemical modelling of mine site components 
including pit lakes using PHREEQC 

■ Water quality modelling using GoldSim 
■ Data management, processing, and quality 

assurance/quality control 
■ Development of ML/ARD management plans and 

standard operating procedures 

Key Industry Sectors 
■ Mining and Metals 

Honors and Awards 
■ APEG Achievement Award in Geoscience (2012) 
■ Aho Foundation Scholarship for Geological 

Sciences and Gold Medal (2012) 

Gareth Wolff, B.Sc., P.Geo. 
Consultant, Geochemistry 

 

Mr. Gareth Wolff is an intermediate Environmental Scientist with experience in metal 
leaching and acid rock drainage (ML/ARD) and water quality prediction to support 
environmental impact assessments. Mr. Wolff’s experience spans multiple project 
phases at projects across North America, including grassroots geological 
exploration, baseline geochemical characterization studies, environmental effects 
assessments, environmental permitting, and closure planning and rehabilitation. Mr. 
Wolff has carried out fieldwork for characterization of ML/ARD potential, 
hydrogeology and water quality; performed data analysis and interpretation; 
constructed predictive water quality models; and contributed to baseline 
characterization reports, environmental impact assessments, management plans, 
monitoring reports, and mine permit applications. 
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Key Projects 

KSM Project, BC 
Supported data compilation, analysis, and 
preparation for environmental effects assessment 
and Mines Act permit application. Developed 
discharge limits for temporary water treatment plants. 
Wrote annual updates to the cumulative water quality 
baseline report. Participated in baseline rock 
sampling, and data compilation and analysis for 
static and kinetic geochemistry testing. Developed 
standard operating procedures for ML/ARD 
characterization of construction material. Developed 
and implemented an access road ML/ARD 
characterization program. Supported data 
compilation, analysis, modelling, and reporting for 
subglacial water quality sampling program. 

Blackwater Gold Project, BC 
Technical lead for surface water quality modelling 
using GoldSim software. Compiled and interpreted 
geochemical and water quality data, and assisted in 
development of surface water quality effects 
assessment. Led working group discussions for 
water quality modelling and effects assessment. 
Coordinated surface water quality baseline sampling 
and wrote cumulative baseline report. 

Highland Valley Copper Project, BC 
Supported water quality data compilation and 
analysis and contributed to annual water quality 
monitoring report. 

Murray River Coal Project, BC 
Compiled, managed, and interpreted geochemical 
data and assisted with program to characterize 
ML/ARD potential of waste rock and coal material. 
Wrote cumulative geochemistry baseline report. 
Developed source terms for predictive water quality 
modelling. Developed ML/ARD management plan 
and provided additional writing and data 
management support for environmental effects 
assessment.  

Kemess Underground Project, BC 
Lead author on the water quality effects assessment 
chapter. Assisted in data compilation and analysis, 
and surface water quality modelling using PHREEQC 
and GoldSim modelling software. Contributed to 
discharge alternatives assessment and water quality 
model report. 

Hackett River Project, Nunavut 
Developed and implemented a sampling plan to 
characterize the ML/ARD potential of waste and non-
deposit rock. Sampled drill core and field leach 
barrels, assisted with data management. Managed 
ongoing humidity cell testing program, coordinating 
with analytical laboratories and managing budgeting. 

Back River Project, Nunavut 
Assisted in developing and implementing a sampling 
plan to characterize the ML/ARD potential of waste 
rock the Goose and George Properties. Sampled drill 
core and field leach barrels, assisted with data 
management. Provided hydrogeological support in 
sampling Westbay groundwater monitoring wells. 

Potable Water Supply Treatment Plant Permitting 
Project, Saskatchewan 
Developed a Downstream Use Impact Study for 
permitting effluent discharge from a potable water 
supply system water treatment plant. 

NorthMet Project, Minnesota 
Provided analysis and technical writing support for 
environmental impact statement. Compiled and 
interpreted geochemical data, and contributed to 
surface water quality effects assessment. 

Key Projects Prior to Joining ERM 

Epithermal Gold/Silver Project, Yukon 
Responsible for implementing a fly-in trenching and 
drilling exploration program over two field seasons. 
As on-site geologist, coordinated the program with 
project geologist and client, mapped trenches, and 
logged drill core. 
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Experience: 11 years’ experience in mining and 
environmental consulting sectors 

Email: kelsey.norlund@erm.com  

LinkedIn: https://ca.linkedin.com/in/kelsey-norlund-
3291782b 

Education 
■ PhD. Geochemistry,  

McMaster University, Canada, 2011 
■ BArtsSc. Environmental Science,  

McMaster University, Canada, 2007 

Professional Affiliations and Registrations 
■ Professional Geoscientist, Engineers & 

Geoscientists British Columbia, #44971 

Languages 
■ English, native speaker 

Fields of Competence 
■ Metal leaching/acid rock drainage  
■ Surface water quality monitoring and assessment 
■ Water management 

Key Industry Sectors 
■ Mining 

Publications 
■ Wen, M., Pelletier, C., Norlund, K., and Wolff, G. 

(2015). Phytoremediation to improve pit lake 
water quality. Proceedings of the 10th 
International Conference on Mine Closure. 

■ Nelson, M., Norlund, K., Lechner, M., Pelletier, 
C., and Murphy, B. (2015) Effect of geological 
models on ML/ARD characterization program 
design at the KSM Project. Proceedings of the 
10th International Conference on Acid Rock 
Drainage. 

■ Parkinson, G., McLeod, H., Stevenson, G., 
Morrison, A., Dalpatram, A., Norlund, K., 
Pelletier, C., Williams, P., Murphy, B., and 
Smolik, J. (2015). Snow, rain, and ice – 
management of mine area glacial water at the 
KSM Project. Proceedings of 2nd Mine Water 
Solutions in Extreme Environments. 

■ Dockrey, J.W., Lindsay, M.B., Mayer, K.U., 
Beckie, R.D., Norlund, K.L.I., Warren, L.A., and 
Southam, G. (2014). Acidic microenvironments in 
Waste Rock Characterized by Neutral Drainage: 
Bacteria-Mineral Interactions at Sulfide Surfaces. 
Minerals, 4(1), 170-190. 

■ Norlund, K.L.I., et al. (2009). Microbial 
architecture of environmental sulphur processes: 
A novel syntrophic sulphur-metabolising 
consortia. Environmental Science and 
Technology, 43, 8781-8786.   

Kelsey Norlund, PhD, PGeo,  
Principal Consultant, Canadian Geochemistry Discipline Manager 

 

Dr. Kelsey Norlund is a Principal Consultant with ERM based in Vancouver, British 
Columbia. Dr. Norlund has over 10 years of consulting and research experience 
related to acid rock drainage/metal leaching (ARD/ML) in diverse waste 
environments, including mine waste rock and tailings, hydrometallurgical sediments, 
and construction rock. Dr. Norlund is a registered Professional Geoscientist in BC. 
Dr. Norlund has focused her career at ERM assessing the environmental impacts of 
mine development through ARD/ML characterization, predictive water quality 
modeling, and water quality assessment and regulatory support. She leads a team 
of geoscientists in developing water management and ARD/ML management 
solutions for clients developing large capital projects.  
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Key Projects 

Coal Mine Environmental Assessment and 
Permitting 
Managed technical delivery of the Joint Mines Act 
and Environmental Management Act permit 
application. Provided strategic-level and practical 
site-specific advice on mine waste and water 
management. Acted as the technical lead for 
geochemical characterization and predictive water 
quality modeling for existing operations and 
proposed expansion. Performed site audit of 
construction rock management and sampling 
protocols for assessment of ARD/ML. Developed 
standard operating procedures for water and 
ARD/ML management during construction and 
operations.  

Copper-Gold Mine Environmental Assessment 
and Permitting  
Acted as the technical lead for geochemical 
characterization and predictive water quality 
modeling. Provided strategic-level advice on 
integrated water management, including selenium 
mitigation and management. Developed standard 
operating procedures for water and ARD/ML 
management during construction and operations. 
Contributed to water treatment design basis including 
conceptualization of pilot and batch scale 
experiments and collaboration with water treatment 
engineers. Supported development of site-specific 
water quality objectives for four watersheds.  

Gold Mine Environmental Assessment and 
Permitting  
Acted as the technical lead for geochemical 
characterization and predictive water quality 
modeling. Contributed to conceptual water treatment 
design basis including collaboration with water 
treatment engineers. Provided strategic regulatory 
advice.  

Copper Mine Expansion Permitting  
Acted as the technical lead for water management 
components of the permit application, including 
review and collaboration with various consulting 
firms. Provided senior review of permit compliance 
documentation and water quality assessment.  

Copper Mine Environmental Assessment and 
Permitting  
Provided strategic water management and water 
quality advice to support discharge alternatives 
assessment, assessment of cumulative effects of 
historical mining, and water treatment design.  

Diamond Mine Closure and Reclamation 
Provided senior review of geochemical assessment 
of porewater and operational seepage water quality 
models in support of risk-based closure criteria.  

Diamond Mine Closure and Reclamation 
Performed third-party review of interim closure 
criteria. Provided strategic advice on developing 
water management criteria to support final closure 
planning.  

Copper Mine Closure and Reclamation 
Performed geochemical modelling and permit 
compliance documentation. 

Construction Rock Management 
Provided advice on ARD/ML management and 
regulatory compliance with respect to construction 
rock for a hydropower client. 

First Nations Independent Technical Review 
Performed third-party scientific review on behalf of 
First Nations of the ARD/ML and water quality 
modelling, water management, and water quality 
assessments included in environmental impact 
assessment and permit applications for various coal 
projects. 
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Government Technical Review 
Performed screening level technical review of 
proponent submission of environmental impact 
statement of a gold project  

Key Projects Prior to Joining ERM 

Oil Sands Fen Reclamation Pilot 
Conducted field and laboratory studies as part of a 
collaborative team of consultants investigating iron 
and sulphur biogeochemical processes in reclaimed 
dewatered sandcapped soft tailings.  

Biogeochemistry of Hydrometallurgical Residues 
Conducted field and laboratory studies of iron and 
trace metal biogeochemical reactions interactions in 
the pore water of hydrometallurgical residues.  

Biogeochemistry of a Copper Mine Tailings Pond 
Conducted microbiology, geochemistry, and water 
quality analyses to support assessment of acid 
generating processes and metal dynamics in the 
tailings pond.  

Biogeochemical Investigation of Process 
Chemicals in a Copper Mine Tailings Pond 
Conducted field and laboratory studies of copper and 
nickel sediment-water interactions in the Copper Cliff 
tailings impoundment focused on the role of bacteria 
and organic chelation by process chemicals (DETA) 
on seasonal variability in effluent quality.  
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Experience: 5 years’ experience in aquatic science, 
working in academia, government, and mining 
sectors 

Email: lindsay.fenwick@erm.com 

LinkedIn: https://www.linkedin.com/in/lindsay-
fenwick-0a73162b/  

Education 
■ MSc. Oceanography,  

University of British Columbia, Canada, 2016 
■ BSc.H. Environmental Geology,  

Queen’s University, Canada, 2013 

Certification and Training 
■ Avalanche Skills Training Level 1 (AST-1) 
■ Firearm Possession and Acquisition License 

(PAL) 
■ BC Drivers License (Class 5) 
■ First aid level 1 and CPR 
■ WHMIS 

Languages 
■ English, native speaker 
■ French, proficient 

 
 

Fields of Competence 
■ Biogeochemistry 
■ Oceanography 
■ Marine chemistry 
■ Geochemistry 
■ Data management and analysis 

Key Industry Sectors 
■ Government 
■ Mining 

Honors and Awards 
■ NSERC Alexander Graham Bell Canadian 

Graduate Scholarship (2014) 
■ Undergraduate: Endeavour Silver Corp. 

Scholarship, Environmental Studies Scholarship, 
A. Charles Baillie Environmental Studies 
Scholarship, Geological Association Student 
Prize Winner, Mineralogical Association of 
Canada Undergraduate Student Award, NSERC 
Undergraduate Research Award, William E. 
White Award (x2), Principal’s Scholarship 

Lindsay Fenwick, M.Sc. 
Aquatic Scientist 

 

Lindsay Fenwick is an Aquatic Scientist at ERM based in Vancouver, British 
Columbia. She has 5 years of experience in aquatic science, with a strong 
background in oceanography, geochemistry, data analysis and interpretation, 
instrumentation, and technical writing. Lindsay’s focus has been on water quality and 
aquatic effects monitoring programs, in both freshwater and marine systems. She is 
proficient in the analysis of water quality data, adept at managing large datasets, and 
skilled in the use of programming languages, including R and MATLAB. 
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Key Projects 

Kerr-Sulphurets-Mitchell (KSM) 
British Columbia. Field sampling of streams for water 
quality, sediment quality, primary producers 
(taxonomy and tissue residue) and benthic 
invertebrates (tissue residue) for selenium baseline 
study.  

Highland Valley Copper Mine 
British Columbia. Reporting on water quality for 
freshwater monitoring program, including data 
management, analysis, and interpretation of water 
quality data.  

Kitimat LNG 
British Columbia. Reporting for a stormwater effluent 
monitoring program, including analysis of fresh and 
marine water quality data. Field audit of sampling 
procedures. Analysis of performance verification 
program and recommendations for design.  

Jansen Potash Project 
Saskatchewan. Reporting on habitat compensation 
for an aquatic ecosystem, including analysis of water 
quality and aquatic macroinvertebrate data at 
wetland sites. 

Ekati Diamond Mine  
Northwest Territories. Field sampling of stream water 
quality and benthic invertebrates for an AEMP. 

Iona and Lions Gate Outfall 
British Columbia. Field sampling and reporting for a 
sewage outfall marine monitoring program. Analysis 
and reporting of physical oceanography, water 
quality, and sediment quality data.  

Key Projects Prior to Joining ERM 

Oceanographic Research Assistant 
UBC, Vancouver, Canada. Sampling logistics for 15+ 
research cruises, research advice and guidance, 
technical/logistical support for field programmes. 
Reporting and data analysis. Laboratory analysis of 

gas samples. Marine field sampling in the North 
Pacific and Arctic oceans. 

Undergraduate Thesis (Aqueous Geochemistry) 
Queen’s University, Ontario, Canada. Collected 
water quality and colloid samples at a legacy Pb-Zn 
mine site with circumneutral mine drainage. 
Characterized colloids using scanning electron 
microscopy. 

Mineralogical Research Assistant 
Queen’s University, Ontario, Canada. Conducted 
research on base metal gossans on Victoria Island, 
NWT, including sediment and water sampling. 
Analyzed samples using x-ray diffractometer and 
spectroradiometer 

Publications and Conference Presentations 
■ Fenwick, L.A. and P. Tortell, 2018. “Methane and 

nitrous oxides distributions in coastal and open 
waters of the Northeast Subarctic Pacific”. Marine 
Chemistry, 200. 10.1016/j.marchem.2018.01.008. 

■  Fenwick, L.A., D.W. Capelle, E. Damm, S. 
Zimmermann, W. Williams, S. Vagle and P.D. 
Tortell, 2017. “Methane and nitrous oxide 
distributions in the North American Arctic Ocean, 
summer 2015”. Journal of Geophysical 
Research- Oceans, 122(1): 390-412. 

■ Jamieson, H.E., M.J Buckwalter-Davis, J. 
Dongas, and L. Fenwick. 2013. “Research on the 
prediction of mine drainage and colloidal 
transport of metals”. Geological Association of 
Canada-Mineralogical Association of Canada 
Joint Annual Meeting, Winnipeg, Manitoba. May 
22-24, 2013. 
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Experience: 9 years’ experience in freshwater 
biology 

Email: Elizabeth.Boyle@erm.com 

LinkedIn: https://www.linkedin.com/in/ elizabeth-
boyle-6405a557/  

Education 
■ MSc. Integrative Biology,  

University of Guelph, Canada, 2012  
■ BSc. Zoology,  

University of Guelph, Canada, 2010  

Professional Affiliations and Registrations 
■ Registered Professional Biologist (R.P.Bio.) with 

the College of Applied Biology 
■ Canadian Aquatic Biomonitoring Network 

(CABIN) 

Languages 
■ English, native speaker 

Fields of Competence 
■ Freshwater ecology with a focus on benthic 

invertebrates 
■ Water and sediment quality 
■ Primary producers (periphyton and 

phytoplankton) and zooplankton 
■ Data management and statistics 
■ Phylogenetics and DNA barcoding 

Key Industry Sectors 
■ Mining 

Publications 
■ Boyle EE, Adamowicz SJ. 2015. Community 

phylogenetics: assessing tree re-construction 
methods and the utility of DNA barcodes. PLoS 
One 10(6): e0126662. 

■ Ruiter DE, Boyle EE, Zhou X. 2013. DNA 
barcoding facilitates associations and diagnoses 
for Trichoptera larvae of the Churchill (Manitoba, 
Canada) area. BMC Ecology 13:5. 

■ Woodcock TS, Boyle EE, Roughley RE, Kevan 
PG, Labbee RN, Smith ABT, Goulet H, Steinke 
D, Adamowicz SJ. 2013. The diversity and 
biogeography of the Coleoptera of Churchill: 
insights from DNA barcoding. BMC Ecology 
13:40. 

Elizabeth Boyle, M.Sc., R.P.Bio. 
Aquatic Scientist 

 

Ms. Elizabeth Boyle is an Aquatic Scientist within ERM based in Vancouver, British 
Columbia. Elizabeth’s focus as part of the ERM Canada Vancouver office has been 
in the mining sector in British Columbia. This has included baseline reporting, 
aquatic effects monitoring programs (AEMP), and environmental assessments on 
water quality, sediment quality, primary producers, zooplankton, and benthic 
invertebrates. Elizabeth has extensive experience with the analysis of physical, 
biological, and genetic data for freshwater and marine ecosystems, and is fluent with 
R coding for graphing and statistical analysis. 
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Key Projects 

Brucejack Gold Mine 
British Columbia. Managing, implementing, and 
reporting for a freshwater monitoring program. 
MMER EEM study design. Field sampling and 
reporting for lake and stream limnology, water 
quality, and aquatic resources (sediment quality, 
toxicology, primary producers, zooplankton, benthic 
invertebrates (CABIN), and tissue residues). 

Iona and Lions Gate Outfall 
British Columbia. Field sampling, implementing, and 
reporting for a sewage outfall marine monitoring 
program. Analysis and reporting of water quality, 
sediment quality, and sediment microbial community. 
Spatio-temporal analysis of sediment quality data. 

Kemess Underground Project  
British Columbia. Designing, implementing, and 
reporting for a freshwater baseline program. Field 
sampling and reporting for lake limnology, water 
quality, and aquatic resources (sediment quality, 
phytoplankton, zooplankton, benthic invertebrates, 
and tissue residues). 

Johnny Mountain (Iskut) 
British Columbia. Aquatics characterization for a 
closed gold mine, including water quality, sediment 
quality, and benthic invertebrates (CABIN). 

Dome Mountain 
British Columbia. Implementing a freshwater aquatics 
effects monitoring program (AEMP). Field sampling 
and reporting for water quality, sediment quality, 
primary producers, and benthic invertebrates 
(CABIN). 

Endako Mine 
British Columbia. Implementing a freshwater aquatics 
effects monitoring program (AEMP). Field sampling 
and reporting for water quality, and benthic 
invertebrates (CABIN). 

Kitimat LNG 
British Columbia. Temporal analysis and data review 
for a freshwater water quality program. 
Recommendations for program design. 

Groundhog Coal Mine Project 
British Columbia. Designing, implementing, and 
reporting for a freshwater baseline study. Field 
sampling and baseline reporting for water quality, 
and aquatic resources (sediment quality, periphyton, 
and benthic invertebrates – CABIN and tissue 
residue). 

Murray River 
British Columbia. Freshwater baseline and 
Environment Assessment analysis and writing for 
aquatic resources (sediment quality, primary 
producers, and benthic invertebrates). 

Kerr-Sulphurets-Mitchell (KSM) 
British Columbia. Field sampling of streams for water 
quality, sediment quality, primary producers 
(taxonomy and tissue residue) and benthic 
invertebrates (CABIN and tissue residue) for 
selenium baseline study. 

Highland Valley Copper 
British Columbia. Reporting on water quality for a 
freshwater monitoring program. Spatio-temporal 
analysis of water quality data. 

Ekati Diamond Mine 
Northwest Territories. Field sampling of physical 
limnology, water quality, sediment quality, primary 
producers, and benthic invertebrates of lakes and 
streams for an AEMP and baseline program. 

Back River 
Nunavut. Field sampling of lakes and streams for 
physical limnology, water quality, sediment quality, 
primary producers, and benthic invertebrates for 
baseline program. 
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Experience: 17 years’ experience in biodiversity, 
ecology, mining and land development. 

Email: Kerry.Marchinko@erm.com 

LinkedIn: https://www.linkedin.com/in/kerry-
marchinko-8a728230/ 

Education 
■ PhD. Zoology,  

University of British Columbia, Canada, 2009 
■ MSc. Ecology and Environmental Biology,  

University of Alberta, Canada, 2002 
■ BSc. Ecology and Environmental Biology,  

University of Alberta, Canada, 2000 

Professional Affiliations and Registrations 
■ Registered Professional Biologist in British 

Columbia 

Languages 
■ English, native speaker 

Fields of Competence 
■ Environmental impact assessment 
■ DFO permitting and compliance 
■ Fish habitat compensation planning 
■ Marine and freshwater ecology 

Key Industry Sectors 
■ Mining  
■ Land deveolpment  
■ Port development  
■ Hydropower  
■ Oil & gas point one 

Honors and Awards 
■ NSERC Post-Doctoral Fellow  
■ NSERC Graduate Award 
■ Killam Pre-doctoral Fellow 

Publications 
■ Matthews, B, KB Marchinko, DI Bolnick, & A 

Mazumder. (2010) Specialization of trophic 
position and habitat use by sticklebacks in an 
adaptive radiation. Ecology 91: 1025–1034 

■ Marchinko, KB, MT Nishizaki, & KC Burns. 
(2004) Community-wide character displacement 
in barnacles: A new perspective for past 
observations. Ecology Letters 7(2): 114-120 

Kerry Marchinko, PhD, RPBio 
Principal Consultant, Fish and Fish Habitat Group 

 
Dr. Kerry Marchinko is a Principal Consultant and the Discipline Manager for the 
Fish and Fish Habitat Group within ERM based in Vancouver, BC, Canada. Dr. 
Marchinko has over 17 years of experience in the field of freshwater and marine 
ecology and biodiversity advanced statistics, environmental monitoring and 
assessment, and project delivery. His project work has been conducted primarily in 
Nunavut, Northwest Territories, British Columbia and Saskatchewan.  
 
Dr. Marchinko is currently responsible for managing fish and fish habitat projects for 
several large mining projects across Canada with a focus in the Arctic. His project 
specific work includes senior review and authoring environmental assessment and 
permitting applications for processes involving NIRB, CEAA and BC EAO.   
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Key Projects 

Project Title 
Short project summary focused on what specific 
actions you accomplished, as opposed to what the 
project was about or what you were responsible for. 

Back River Project 
NU, Canada, 2012 – ongoing. Fisheries Lead. Dr. 
Marchinko is the fisheries lead for the Back River 
fisheries program, including freshwater and marine 
port infrastructure.  His responsibilities include 
authoring the fisheries sections of the draft and final 
environmental impact statement, providing expert 
testimony to support the final hearing, senior review 
of baseline studies, developing the fisheries 
offsetting plan, fisheries team management, and 
client, regulator and first nations consultation. 

Hope Bay Project 
NU, Canada, 2011-ongoing. Fisheries Lead and 
Senior Review. Dr. Marchinko is a senior reviewer for 
the draft environmental impact statement, type A 
water license application and reviewer for the 
fisheries offsetting plan.  He was the fisheries lead on 
two DFO Fisheries Authorization monitoring 
programs.  He was responsible for the sampling 
design, data collection, analysis and reporting on 
sedimentation accumulation in Roberts Bay and 
monitoring changes in productive capacity at Windy 
Lake compensation shoals. 

EKATI Diamond Mine 
NU, Canada, 2012-ongoing. Statistical Lead: 
Fisheries. Dr. Marchinko was responsible for the re-
assessment of statistical methods and statistical 
analysis of fisheries monitoring data.  This project 
involved analyzing up to 20 years of fish monitoring 
data including tissue metal accumulation, population 
level and individual level biological and health 
parameters. 

EKATI Diamond Mine 
NU, Canada, 2011-2012. Statistical Lead: Aquatics. 
Dr. Marchinko was responsible for the re-assessment 
of statistical methods and statistical analysis of water 
quality, sediment quality, benthic invertebrate and 
plankton monitoring data.  This project involved 
analyzing up to 20 years of continuous metals 
monitoring data. 

Bathurst Inlet Port and Road Project 
NU, Canada, 2013. Senior Reviewer. Dr. Marchinko 
was responsible for the senior review of fisheries 
environmental impact statement, baseline studies, 
and fisheries team management. 

Hackett River Project 
NU, Canada, 2013. Senior Reviewer. Dr. Marchinko 
was responsible for the senior review of fisheries 
environmental impact statement, baseline studies, 
and fisheries team management. 

Pacific Gateway Marina 
Vancouver Island, BC, Canada, 2015 – ongoing. 
Project Manager and Fisheries Lead. Dr. Marchinko 
lead a GAP assessment for the Projects DFO 
request for review, serious harm assessment, 
fisheries offsetting plan, and baseline data.  He 
developed a subtidal baseline sampling program, 
environmental construction monitoring plan and 
managed the environmental construction montoring 
program. 

Port Survey 
Vancouver, BC, Canada, 2015. Fisheries Lead. Dr. 
Marchinko performed a reconnaissance assessment 
of fisheries values and developed a baseline 
sampling program to support an environmental 
effects assessment of three potential port sites along 
the Fraser River. 

Garibaldi at Squamish Ski Resort 
BC, 2014-2015. Senior Reviewer. Reviewed the 
fisheries section of the 2015 application to the BC 
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Environmental Assessment Office for a Project 
Certificate. 

Murray River Coal Project 
Northeastern BC, Canada, 2013 – 2015. Senior 
Reviewer. Dr. Marchinko was responsible for the 
senior review of fisheries environmental assessment, 
fisheries offsetting plan, technical comments, 
instream flow screening, baseline studies, and 
fisheries team management. 

Groundhog Coal Project 
North Central BC, Canada, 2014 – ongoing. Senior 
Reviewer. Dr. Marchinko is currently responsible for 
the senior review of fisheries field work and baseline 
program, MEMA application, First Nations 
Consultation, and fisheries team management. 

Harper Creek Project 
BC, Canada, 2014 – 2015. Fisheries Lead. Dr. 
Marchinko was the lead for the fisheries chapter 
within the environmental assessment.  His 
responsibilities include authoring the fisheries 
sections of the environmental impact statement and 
technical comment response, senior review of 
baseline studies, instream flow screening, review and 
development the fisheries offsetting plan, fisheries 
team management, and client and regulator 
consolation. 

KSM Gold Copper Project 
BC, Canada, 2014. Statistical Lead: Moose 
Population Viability Analysis. Dr. Marchinko was 
responsible for the re-assessment and re-analysis of 
a population dynamics simulation to examine the 
sensitivity of predicated moose population 
abundance arising from potential project effects on 
traffic volume. This project involved analyzing up to 
11 years of abundance data, maximum likelihood 
model fitting and prediction and Monte-Carlo 
simulation. 

Brucejack Project 
BC, Canada, 2013 – 2015. Senior Reviewer. Dr. 
Marchinko was responsible for the senior review of 
fisheries environmental impact statement, baseline 
studies, and fisheries team management. 

Young Project 
SK, Canada, 2012. Fisheries Lead. Dr. Marchinko 
was the fisheries lead on the 2012 baseline fisheries 
program for the Young Potash Project. He was 
responsible for the sampling design, data collection, 
analysis and reporting. 

Island Copper Mine 
BC, Canada, 2011. Statistical Lead. Dr. Marchinko 
was responsible for the senior review, statistical 
methods re-assessment and statistical analysis of 
tissue metal accumulation in fish and intertidal 
mussels. 

Key Projects Prior to Joining ERM 

NSERC Post-doctoral Fellow 
Principal scientist examining the genetic basis of 
lifespan variation in Threespine Stickleback fish. 
 
Terrestrial Mollusc Survey 
Mapping the distribution of terrestrial molluscs in 
Oregon. 
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Experience: Ms. Zandpour has 10 years of 
experience in field of toxicology of which 8 years 
were in environmental and human health risk 
assessment 

Email: golnar.zandpour@erm.com 

LinkedIn: https://www.linkedin.com/in/golnar-
zandpour-7a70a635 

Education 

■ Master of Environmental Toxicology 
Simon Fraser University, Canada, Graduated in 
2012 

■ Bachelor of Science in Environmental Toxicology 
Western Washington University, USA. Graduated 
in 2006 

Languages 

■ English, fluent 

■ Farsi, native speaker 

Fields of Competence 

■ Human Health and Ecological Risk Assessment 

■ Biomagnification/bioaccumulation of organic 
pollutants and metals including selenium 

■ Environmental Toxicology and Risk Assessment 

■ Environmental Fate and Transport Modelling 

■ Food Web Modelling 

Key Industry Sectors 

■ Mining 

Honors and Awards 

■ Presidential Scholar Award 

Publications 

■ G. Zandpour, H. Lai, M.G. Ikonomou, F.A. 
Gobas. 2011. Development and Evaluation of a 
Multimedia Environmental Fate Model for 
Phthalate Esters in the False Creek, British 
Columbia. SETAC North America 32nd Annual 
Meeting, November 2011. Platform Presentation 
& Poster Presentation. 

■ L. Shelley, G. Zandpour, C. Burns, E. Miller, B. 
Murphy, C. Pelletier. 2014. Development and 
Application of Selenium Food Chain Modelling at 
a Proposed Metal Mine in BC. SETAC North 
America 35th Annual Meeting, November 2014. 
Poster Presentation. 

Golnar Zandpour 

Toxicologist 

 

Ms. Golnar Zandpour is a consultant with ERM toxicology team, based in 

Vancouver. Ms. Zandpour has 10 years of experience in the field of environmental 

toxicology and fate and transport of contaminants. Since joining ERM in 2012, Ms. 

Zandpour’s work has focused primary on the mining sector and includes topics such 

as evaluation of guidelines and toxicity thresholds for aquatic and terrestrial 

organisms, bioaccumulation of contaminants, and food chain modelling. Ms. 

Zandpour’s main technical expertise is in environmental impact statements and 

human and ecological risk assessments. Prior to joining ERM, she was involved in 

various technical work such as sediment pore-water studies, toxicological 

experiments and bioaccumulation studies, suitability of disposal of dredge material, 

TIE, and WER studies, as well as evaluation of water quality criteria.  
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Key Projects 

Ekati Diamond Mine, Canada, 2018. 

Conducted research on aquatic life toxicity 

thresholds for fluoride. Author of a report 

(memorandum) that proposed a fluoride benchmark 

based on available toxicological data in literature.  

Highland Valley Copper Mine, Canada, 2017 & 
2018. 

Co-authored the 2017 and 2018 Annual Water 

Quality Monitoring Report and assessed the mine’s 

compliance with the permit conditions. 

Kerr-Sulphurets-Mitchell Mine, Canada, 2017. 

Prepared a cumulative 2017 KSM Selenium Data 

Summary based on the Selenium Management Plan 

recommendations for development of a site-specific 

food chain bioaccumulation mode.  

Hope Bay Mine, Canada, 2017. 

Provided support in determination of the 

bioaccumulation factors for various environmental 

media for the Final Environmental Impact Statement 

(FEIS). Provided support in risk calculations and 

assessment for the human health and ecological risk 

assessment. 

Diavik Diamond Mine, Canada, 2015. 

Data analyst and author of the Site-specific Risk-

based Closure Criteria Phase I report. This involved 

site characterization and exposure assessment for 

the development of site-specific guidelines for soil, 

water, sediment, and fish tissue for aquatic life, 

wildlife, and human receptors. 

Ekati Diamond Mine, Canada, 2015. 

Data analyst and author of Waste Rock Storage Area 

(WRSA) Screening Level Ecological Risk 

Assessment Calculated the predicted risk to aquatic 

life and wildlife exposed to seepage and the 

subsequent water concentrations within the receiving 

environment. 

Kerr-Sulphurets-Mitchell Mine, Canada, 2014. 

Data analyst and co-author of the Aquatic Selenium 

Bioaccumulation Model report. Aquatic food chain 

selenium bioaccumulation models were developed 

and validated that aid in calculation of selenium site-

specific water quality objective for KSM.  

Murray River Coal Mine, Canada, 2014. 

Provided support for selenium bioaccumulation 

model and model validations for the Selenium 

Management Plan in support the Environmental 

Assessment application for a coal project in BC.  

Brucejack Mine, Canada, 2014. 

Data analyst and author of Human Health Risk 

Assessment chapter of the Environmental 

Assessment Application. Calculated the predicted 

and baseline risk to estimate the Project related 

human health risk levels from country foods, drinking 

water, air quality, and noise sub-components.  

Roman Coal Mine Joint Environmental 
Assessment  
Application Third-Party Review 2013. Canada, 
Doig River First Nation, Halfway River First 
Nation, McLeod Lake Indian Band, Saulteau First 
Nations, and West Moberly First Nations, 2013. 

Third party reviewer, focusing on selenium related 

topics including uptake and bioaccumulation, 

environmental management plans, effects 

assessment for selenium, selenium Site Performance 

Objective, Selenium Management Plan.  

Quintette Mine Joint Application Third-Party 
Review 2012. Canada, Doig River First Nation, 
Halfway River First Nation, McLeod Lake Indian 
Band, Saulteau First Nations, and West Moberly 
First Nations, 2012. 

Third party reviewer, focused on selenium Site 

Performance Objective, uptake and bioaccumulation, 

as well as mitigation and management plans. ERM 

third part review team collaborated with the First 

Nation clients and other consulting firms involved in 

the EA process. Reviewed, identified, and resolved 

over 400 selenium related issues. 
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Experience: 15+ years’ experience in Mining & 
Minerals, Oil & Gas, Municipal and Forestry Waste 

Email: annette.muttray@erm.com 

LinkedIn: https://www.linkedin.com/in/annette-
muttray-0b002914 

Education 
■ MASc. Environmental Engineering, Pollution 

Control and Wastewater Management 
University of British Columbia, Vancouver, BC, 
2004 

■ PhD. Environmental Microbiology 
University of British Columbia, Vancouver, BC, 
2001 

■ MSc. Microbial Ecology 
University of Aberdeen, Aberdeen, UK, 1994 

Professional Affiliations and Registrations 
■ BC Registered Professional Biologist (RPBio) 

with the College of Applied Biology 
■ Association of Professional Biology 
■ Society of Environmental Toxicology and 

Chemistry 

Languages 
■ German, native speaker 
■ English, highly proficient 

Fields of Competence 
■ Environmental Impact Assessment 
■ Human Health and Environmental Risk 

Assessments 
■ Environmental and Molecular Toxicology 
■ Water Quality 
■ Applied Molecular Biology and Microbiology 

Key Industry Sectors 
■ Mining and Metals 
■ Municipal Liquid Waste 
■ Oil and Gas 
■ Pulp and Paper 

Honors and Awards 
■ BC Water and Waste Association Achievement 

Award 2004 
■ 2017 Stevan Phelps Memorial Award for best 

publication in the Genetics Section of the 
Transactions of the American Fisheries Society 

Select Recent Publications 
■ A.F. Muttray and Vassilenko, E. (2018) Mollusca: 

Disseminated Neoplasia in Bivalves and the p53 
Protein Family. In: E. Cooper (ed): Advances in 
Comparative Immunology, Springer, pp953-979 

■ A.F. Muttray et al. (2017) Transactions of the 
American Fisheries Society 146:240-251 

 

Annette Muttray, PhD, RPBio 
Senior Consultant, Aquatic Sciences/Toxicology 

 

Dr. Annette Muttray is a Senior Consultant with ERM based in Vancouver. She has 
over 15 years of experience in applied environmental research and consulting. Dr. 
Muttray’s focus is on environmental impact assessments and human health and 
ecological risk assessments. She frequently acts as third party technical reviewer for 
mining sector EAs and permit applications, and has acted as peer reviewer for a 
number of scientific publications. Dr. Muttray has lead multiple country foods 
baseline reports for metal and coal mining projects in Nunavut, Northwest 
Territories, Saskatchewan and British Columbia. This included assessments of 
water, sediment, soil, and air quality, and food chain integration for country foods 
risk assessment.  
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KEY PROJECTS 

Environmental Impact Statement for Kerr-
Sulphurets-Mitchell Gold-Copper Project, BC 
Authored human health impact assessment chapter 
as well as memoranda on multi-media arsenic and 
PM2.5 health risk assessments. Co-authored 
highway traffic assessment and dam failure analysis 
memoranda. Participated in the regulatory review 
process. Mine received environmental assessment 
certificate. 

Baseline Human Health Risk Assessment for 
Murray River Underground Coal Project, BC 
Consulted first nations and authored the baseline 
country foods risk assessment and TOC for the 
human health effects assessment chapter for the EA. 
Mine received environmental assessment certificate. 

Baseline Human Health Risk Assessment for the 
Nunavut/NWT Bathurst Inlet Port and Road 
Project 
Authored the country foods baseline risk assessment 
and the human health impact assessment chapter for 
the draft environmental impact statement 
incorporating air quality, noise, water, and country 
foods effects to human health. 

Baseline Human Health Risk Assessment for the 
Hackett River Project Zinc Project 
Managed subcontracting risk assessor and senior-
reviewed report for the country foods baseline risk 
assessment. 

Back River Gold Project in West Kitikmeot 
Region of Nunavut 
Participated in developing approach to address new 
DEIS guidelines issued by the Nunavut Impact 
Review Board. Co-authored and reviewed the 
Human and Ecological Risk Assessment Chapter 
incorporating effects to air quality, noise, water, and 
country foods. Siting and collection of baseline water 
quality data. 

Hope Bay Gold Project in Kitikmeot Region of 
Nunavut 
Authored the Country Foods Baseline Risk 
Assessment and assisted in the collection of 
freshwater, marine water and sediment quality data, 
benthos and periphyton for the Aquatics Effects 
Monitoring Program. Senior-reviewed HHERA for 
baseline and project scenarios prior to submission of 
FEIS to client and regulator. 

Harper Creek Project, Country Foods Risk 
Assessment and Human Health Impact 
Assessment 
Reviewed and commented on baseline, assessment 
of potential effects on human health, mitigation, and 
significance of effects in the Environmental Impact 
Statement for BC copper-gold-silver development on 
behalf of the First Nation during the EA Review 
phase identifying information gaps and deficiencies. 

First Nations Consortium, BC, Review of HHERA 
for BC Mines Act Permit Amendment Application 
for Quintette Mine 
Reviewed human health and ecological risk 
assessment, advised clients, and inter-phased 
between clients and applicant during consultation 
meetings. 

EKATI Diamond Mine, NWT 
Reviewed and edited study reports by the 
subcontractor for the development of Site-Specific 
Water Quality Objectives for Nitrate, Potassium, 
Sulphate, and Vanadium. 

Senior Reviewer of EIS of the Ajax Gold Mine 
Project, BC 
Reviewed the HHERA and the human health EIA 
chapter of the Environmental Impact Statement of 
the proposed Ajax Gold Mine on behalf of a local 
municipality. Responsible for senior review of 
proponent responses, participation in BCEAO’s 
technical working groups for air quality, water quality, 
and human health, participation in presentation and 
Q&A at Open House, advising municipality staff, and 
presenting to City Council. 



Lesley Shelley, Ph.D., R.P.Bio. 
Principal Consultant, Discipline Manager Toxicology 

  

  

 

The world’s leading sustainability consultancy. 
 

Dr. Lesley Shelley is a Principal Consultant within ERM 
based in Vancouver, BC. Dr. Shelley has more than 10 
years of research and work experience in the fields of 
public/human health and environmental toxicology.  
 
Dr. Shelley has a B.Sc. from the University of British 
Columbia, a B.A.Sc. from Ryerson University, and a 
Ph.D. from Simon Fraser University. Her Ph.D. research 
involved investigating the effects of endocrine disrupting 
chemicals on salmonids such as rainbow trout and 
sockeye salmon. Prior to obtaining her Ph.D., she worked 
for 5 years as an environmental health officer in Owen 
Sound, ON and in Grand Forks, BC.  
 
Dr. Shelley joined Rescan as a Toxicologist in 2012 and 
accepted the Toxicology Discipline Manager role in 2013. 
She has been involved at various stages of project 
development including pre-development (i.e., feasibility 
studies, environmental assessment), permitting, and 
ongoing operation. Her expertise extends to both 
environmental and human health risk assessment. Dr. 
Shelley has been involved in multiple projects in 
different sectors, but with particular emphasis on metal 
toxicity to terrestrial and aquatic organisms and humans,  
contaminant bioaccumulation, and food chain modelling.  

Dr. Shelley has authored and reviewed multiple peer-
reviewed publications. She has advanced knowledge of 
federal and provincial guidelines and regulations, 
exceptional problem solving capabilities, outstanding 
report writing skills, and a solid understanding of risk 
communication to both technical and non-technical 
audiences. 

Professional Affiliations & Registrations 
• British Columbia College of Applied Biology, 

Registered Professional Biologist  
• Society of Environmental Toxicology and Chemistry 

Fields of Competence 
• Environmental toxicology 
• Risk assessment, both human and ecological 
• Food chain and bioaccumulation modelling 

Education 
• Ph.D. (Biological Sciences; Aquatic Toxicology). 

Simon Fraser University, Canada, 2012 
• B.A.Sc. (Public Health and Safety with Honours). 

Ryerson University, Canada, 2002 
• B.Sc. (Biology). University of British Columbia, 

Canada, 2000  

Languages 
• English, native speaker 

Key Industry Sectors 
• Mining 
• Oil and Gas 
• Public Health/Environmental Health 

Selected Peer-Reviewed Publications &Presentations 

Kennedy CJ, Oshachoff HL, Shelley, LK. (2014).  
Estrogenic endocrine disrupting chemicals in fish.  In: 
Fish Physiology (Organic Chemical Toxicology of Fishes). Eds. 
KB Tierney, AP Farrel, and CJ Brauner.  Academic Press 
(Elsevier), New York.  Volume 33, Chapter 5, pp 257-307 
 
Shelley L, Zandpour G, Burns C, Miller E, Murphy B, 
Pelletier C.  “Development and Application of Selenium Food 
Chain Modelling at a Proposed Metal Mine in British 
Columbia.” SETAC-NA, Vancouver, BC, Canada.  
November 9-13, 2014. 
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Key Projects 
 
Kerr-Sulphurets-Mitchell Project Application for 
Concurrent Permitting (Construction Camps), British 
Columbia, Seabridge Gold Inc., 2013. 
Author 
Prepared five Environmental Impact Studies to support 
permit applications/registrations under the BC 
Municipal Wastewater Regulation for sewage treatment 
plant effluent disposal at construction and operation 
camps.  Reports included a description of the baseline 
environment, identification of key constituents of 
concern in the effluent, assessment of potential 
environmental effects of discharge, and a monitoring 
program to ensure regulatory compliance. 
 
Kerr-Sulphurets-Mitchell Project, British Columbia, 
Seabridge Gold Inc., 2015-2016. 
Author  
Prepared a permit application for effluent discharge 
under the Environmental Management Act for a project in 
northwestern BC to support the development of a 
proposed exploration portal and associated waste rock 
pile.  Calculated acceptable discharge limits, predicted 
water quality, and evaluated potential effects (i.e., risk) to 
the aquatic receiving environment. 
 
Kerr-Sulphurets-Mitchell Project, British Columbia, 
Seabridge Gold Inc., 2014-2016. 
Author and Senior Reviewer 
Evaluated proposed site-specific water quality objectives 
or modified guidelines based on various approaches put 
forward by the proponent, regulators, or First Nations.  
Participated in multiple meetings with regulators and 
other working group members to discuss objectives and 
guidelines. 
 
Kerr-Sulphurets-Mitchell Project, British Columbia, 
Seabridge Gold Inc., 2012-2014. 
Author  
Co-authored the Fish and Fish Habitat assessment 
chapter (aquatic resources and toxicology components) 
for the application for an environmental assessment of a 
proposed gold-copper-molybdenum mine, with a focus 
on selenium-related effects.  Co-authored the Aquatic 
Effects Monitoring Plan for the Project, outlining the 
sampling and monitoring requirements for surface water 
quantity and quality, toxicology, aquatic resources, and 
fish. Co-authored the quantitative dam failure effects 
assessment evaluating the environmental effects of a 
potential dam breach.  Attended working group  

 
meetings to answer questions about the various parts of 
assessment. 
 
Brucejack Gold Mine Project, British Columbia, 
Pretivm Resources Inc., 2015. 
Author and Senior Reviewer  
Developed science based environmental benchmarks for 
lithium, based on available scientific literature, for the 
aquatic receiving environment. Provided senior review 
of science-based environmental benchmarks for zinc for 
the aquatic receiving environment. 
 
Brucejack Gold Mine Project, British Columbia, 
Pretivm Resources Inc., 2014-2015. 
Senior Reviewer 
Provided senior review of the human health chapter of 
the Environmental Assessment application. Provided 
guidance for the assessment of potential effects of metals 
on aquatic resources (i.e., primary and secondary 
producers).  Updated the effects assessment for potential 
effects to wildlife due to changes in water quality.  
Attended working group meetings with proponent, 
regulators, and/or First Nations to answer questions 
about the assessment. 
 
Ekati Diamond Mine, Dominion Diamond Ekati 
Corporation, Northwest Territories, 2016. 
Senior Reviewer 
Supervised and provided senior review of the 
development of a site-specific water quality objective for 
a current mining project in the Arctic.  The objective was 
developed using Environment Canada guidance with the 
Species Sensitivity Distribution approach, which takes 
into consideration toxicological literature for all relevant 
resident or surrogate species that could be present at the 
project site. 
 
Ajax Project, British Columbia, KGHM International, 
2014-2016. 
Third Party Reviewer 
Provided a peer-review of baseline programs and 
preliminary plans to develop a human health and 
ecological risk assessment for a proposed copper-gold 
mining project.  Provided a conformity review of the 
human health, air quality, noise, and community health 
chapters of the Environmental Assessment application. 
Contributed to a dam breach effects assessment 
evaluating the potential consequences of a dam failure on 
environmental and human receptors.  Provided strategic 
advice related to permitting decisions and procedures. 



The business of sustainability  

Experience: He has 25 years’ experience in wildlife 
and wildlife habitat management and biology 

Email: Shaun.freeman@erm.com 

Education 

■ BTech. Environmental Engineering,  
BCIT, Canada, (ongoing) 

■ BSc. Biology,  
Simon Fraser University, Canada 1990 

■ DipTech. Fish and Wildlife Resources,  
BCIT, Canada, 1986 

■ DipTech. Forest Resources,  
BCIT, Canada, 1985 

Professional Affiliations and Registrations 

■ Registered Professional Biologist # 1112 (CAB of 
BC) 1998 

Languages 

■ English, native speaker 

Fields of Competence 

■ Habitat suitability mapping and modeling for a 
wide range of groups using vegetation and 
topographic information  

■ Wildlife inventory for a wide range of groups 
including ungulates, large carnivores, furbearers 
small mammals, bats, herptiles and waterfowl 
using a wide range of techniques. 

■ First Nations liaisons  

■ Wildlife management plans and impact 
assessment 

■ Wildlife consumptive use and management 

Key Industry Sectors 

■ Mining 

■ Forestry 

■ Wildlife Resource Stakeholders 

 

 

Key Projects 

Brucejack Project 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, grizzly bear, wolverine, 

furbearer, waterfowl and bat inventory and 

Shaun D. Freeman, RPBio, 

Senior Wildlife Biologist 

 

Mr. Freeman, RPbio  is a Biologist within ERM based in Savona, British Columbia.  

He has over 25 years of experience in the field of Wildlife and Wildlife Habitat 

Biology.  Shaun’s responsibilities include managing the operations in the Southern 

Interior of BC as well as acting as a wildlife Project Lead. He provides a substantial 

technical contribution to the wildlife and habitat components for the majority of 

ERMs’ Canadian projects. His major area of technical expertise is associated with 

the field inventory of wildlife and habitat suitability mapping.  In addition, he has 

developed management plans and wildlife position papers in BC, as well as 

completed substantial number of third party reviews addressing short falls in wildlife 

assessment. Shaun has worked closely with First Nations throughout his career 

including managing the ERM partnership with the Tahltan (RTEC) in Dease Lake.   
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contributed to the preparation of the baseline reports. 

Modeled habitat to  provincial RISC standards  for 

moose, mountain goat, fisher, black bear, grizzly 

bear, and American marten for the project including  

species selection, algorithm development for TEM, 

PEM, and TRIM products, field assessment  and 

coauthored the baseline reports and the  EIC 

application. 

KSM Project 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, grizzly bear, furbearer, 

waterfowl and bat inventory and aided in the 

preparation of the baseline report. Modeled habitat to 

provincial RISC standards for moose, mountain goat, 

grizzly bear, and American marten for the project 

including species selection, algorithm development 

for TEM, PEM, and TRIM products, field assessment 

and coauthored the preparation of baseline reports. 

Drafted the wildlife management plan and 

contributed to the EIC application.  

Northern Transmission Line (NTL) 

NW British Columbia, Power Sector Client. 

Conducted ungulate, grizzly bear, furbearer, 

waterfowl and bat inventory and aided in the 

preparation of the baseline report. Modeled habitat to 

provincial RISC standards  for moose, mountain 

goat,  grizzly bear, fisher and American marten for 

the project including  species selection, algorithm 

development for TEM, PEM, and TRIM products, 

field assessment  and  coauthored the baseline 

report. Contributed to all aspects of the EIC 

application and monitoring 

Schaft Creek 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, furbearer, waterfowl and bat 

inventory and contributed to preparing the baseline 

report. Modeled habitat to provincial RISC standards 

for moose, mountain goat, Stone’s sheep, grizzly 

bear, and American marten for the project including  

species selection, algorithm development for TEM, 

PEM, and TRIM products, field assessment  and  

coauthored the baseline reports. 

Kutcho Creek 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, furbearer, and waterfowl 

inventory and contributed to preparing the baseline 

report. Modeled habitat to provincial RISC standards 

for moose, mountain goat, Stone’s sheep, northern 

caribou, short-eared owl, grizzly bear, and American 

marten including  species selection, algorithm 

development for TEM, PEM, and TRIM products, 

field assessment  and coauthored the baseline 

reports. 

New Afton 

Southern British Columbia, Mining Sector Client. 

Conducted ground-based inventory of mule deer, 

waterfowl, upland terrestrial breeding birds, 

amphibians, reptiles, and bats. Associated the 

wildlife observations made to a habitat map, and 

classified habitat value following RISC standards for 

wildlife suitability mapping the ecosystem units 

delineated. Coauthored the baseline reports, and 

contributed to all aspects of the EIC application. 

 

Pine Point 

Hay River NWT, Mining Sector Client. Conducted 

field assessment of habitat associated with the 

proposed Pine Point development near Hay River 

NWT.  He then used the information to develop 

habitat suitability maps for a number of key species 

including  woodland caribou, moose, bison, white-

tailed deer,  black and grizzly bear, American marten, 

fisher, muskrat and beaver. The maps were 

developed and used to inform an impact assessment 

for the project. He also developed and initiated a 

project to use remote cameras to inventory wildlife 

use of key areas of the project to establish wildlife 

baseline data for impact assessment. 
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Miner Mountain 

Southern British Columbia, Mining Sector Client. 

Conducted ground-based inventory of ungulates, 

furbearers, waterfowl, upland terrestrial breeding 

birds, amphibians, reptiles, and bats. Associated the 

wildlife observations made to a habitat map, and 

classified habitat value following RISC standards for 

wildlife suitability mapping the ecosystem units 

delineated and prepared baseline report. 

Mount Klappan 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, furbearer, waterfowl and bat 

inventory. Modeled habitat to provincial RISC 

standards for moose, mountain goat, Stone’s sheep, 

northern caribou,  grizzly bear, and American marten 

for the project including  species selection, algorithm 

development for TEM, PEM, and TRIM products, 

field assessment  and  coauthored the baseline 

reports. 

Galore Creek 

NW British Columbia, Mining Sector Client. 

Conducted ungulate, grizzly bear, furbearer, 

waterfowl and bat inventory and coauthored the 

preparation of the baseline report. Modeled habitat to 

provincial RISC standards for moose, mountain goat, 

grizzly bear, and American marten for the project 

including species selection, algorithm development 

for TEM, PEM, and TRIM products, field assessment 

and coauthored the baseline report. Contributed to all 

aspects of the EIC application and monitoring 

Highland Valley Copper 

SW British Columbia, Mining Sector Client. 

Conducted a toxicological assessment of the 

potential uptake of heavy metals from the 

development by wildlife. This included an analysis of 

samples collected  from hunter harvested moose and 

deer, quantifying ungulate use of the site using 

remote cameras, and evaluating the concentration of 

metals in vegetation and the environment on the site 

and within the region.  Impacts of metals to wildlife 

and human health were considered. Conducted 

habitat suitability mapping for the mine extension 

developing to RISC standard terrain ecosystem 

mapping-based suitability models for mule deer, 

moose and black bear. 

Kemess Underground Project 

NW British Columbia, Mining Sector Client. 

Conducted RISC based   habitat  mapping for 

moose, mountain goat, hoary marmot,  caribou,  

grizzly bear, and American marten for the project 

including algorithm development for TEM, PEM, and 

TRIM products. Contributed to the development of 

the EIC application for the wildlife section of the 

application. 

Blackwater 

Central British Columbia, Mining Sector Client. 

Conducted habitat mapping to RISC standards and 

ECCC caribou recovery strategy objectives for 

caribou,  grizzly bear, fisher, bat (hibernacula), forest 

and grassland dependent birds, Wilson’s snipe, 

greater yellowlegs, and short-eared owl for the 

project including algorithm development for TEM, 

PEM, and TRIM products and  coauthored a 

supplemental  report. 

Quintette and Roman 

NE British Columbia, Mining Sector Client. 

Conducted third party review of wildlife EIC 

application for mine development and reviewed and 

commented on inventory, habitat mapping, impact 

assessment, and the monitoring plan proposed. 

Tumbler Ridge 

NE British Columbia, Energy Sector Client. 

Conducted a third party review of wildlife EIC 

application for a wind farm and reviewed and  

commented on inventory, habitat mapping, impact 

assessment, and the monitoring plan. 

Kiniskan Lake 

NW British Columbia, Mining Sector Client. 

Conducted summer and winter aerial surveys for 
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mountain ungulates and moose and prepared the 

baseline reports. 

Groundhog 

NW British Columbia, Mining Sector Client. 

Conducted winter aerial survey for mountain 

ungulates and moose. Initiated VRI-based habitat 

modelling for marten, moose, grizzly bear, mountain 

goat and caribou. 

Ord Road Quarry 

Southern British Columbia, Mining Sector Client. 

Conducted a western rattlesnake hibernacula 

inventory and developed a baseline report and 

management plan based on habitat classification and 

distribution. 

Murray River 

NE British Columbia, Mining Sector Client. 

Conducted summer aerial ungulate surveys, 

waterfowl and bat surveys. Reviewed habitat 

mapping project and inventory conducted by a third 

party. 

BC FLNRO 

BC FLNRO, Skeena Moose Gap Analysis, 

Government and First Nations Client. Conducted a 

review of moose inventory and habitat monitoring 

initiatives, identified shortfalls and developed 

recommendations for a roundtable of government 

and First Nation moose stakeholders 

Guide Outfitters Association of BC, GOABC 
Moose Position Paper, 

Wildlife Resource Stakeholder. Authored and edited 

information provided by GOABC and other 

stakeholders in the moose resources and developed 

a report to be used to help direct future moose 

management in BC. 

Tahltan Guide Outfitters Association 

Stone’s Sheep Collaring and Monitoring Project, 

Wildlife Resource Stakeholder. Managing a GPS 

collar tracking project of Stone’s sheep in NW BC to 

identify sensitivity to road access, assess sheep 

health and evaluate mortality. Year two of a three 

year project is currently underway. 

Key Projects Prior to Joining ERM 

Mule Deer Winter Habitat Mapping and 

Management 

Conducted substantial effort over multiple years 
integrating stewardship of mule deer winter habitat 
with forest development planning through the south 
coast and southern interior of BC 
 
Harlequin Duck Nesting and Habitat Use of Skagit 
Drainage 
Conducted a three year radio telemetry investigation 
of harlequin duck nesting and habitat use within the 
upper Skagit River drainage 

 

Mule deer habitat use study 
Conducted a three year telemetry base investigation 
of mule deer use of seasonal habitats within the 
southern interior of BC 

 

Resource Management for the Nlaka’pamux 
Nation 

Spent four years assisting the Nlaka’pamux Nation 

Tribal Council with management of natural resources 

within their traditional territory in the southern interior 

of BC. 

 

Waterfowl Inventory and Evaluation of Winter 
Habitat use in the Lower Mainland of BC 

Worked on many projects over the course of seven 

years dealing with waterfowl winter use in estuary 

and marine environments and agriculture lands on 

the south coast of BC 

 



Julia Shewan, B.Sc., RPBio 
Consultant 

  

  

 

The world’s leading sustainability consultancy. 
 

Julia Shewan is a Consultant with ERM based in 
Vancouver, BC, where she is a Wildlife Biologist. Ms. 
Shewan is a registered professional Biologist (RPBio), 
with thirteen years of experience in wildlife ecology and 
eleven years of working as an environmental consultant. 
 
Ms. Shewan main area of expertise is in avian ecology. 
She has extensive knowledge in the identification of bird 
species by sight and sound, and has participated in 
inventory studies for landbirds across North America. 
 
As a consultant with ERM, Julia has been involved in the 
design and implementation of multiple surveys for wildlife 
species in forested and tundra environments.  As such, she 
has a diverse technical skill set, which includes proficiency 
in conducting surveys for landbirds, waterbirds, raptors, 
amphibians, grizzly bear, and ungulates, as well as 
assessing suitability of habitats for various wildlife species. 
Ms. Shewan is often the lead author or co-author on annual 
technical reports, including for the KSM Project, detailing 
the results of wildlife baseline surveys, produced for clients. 
 
Ms. Shewan has on numerous occasions worked with 
Indigenous assistants while conducting fieldwork. She has 
incorporated information from several traditional 
knowledge studies produced for development projects to 
ensure traditional knowledge is considered during 
environmental assessments. 
 
Ms. Shewan has also been involved in the writing of 
Environmental Assessments. She was the lead author on 
the technical baseline report for the Kerr-Sulpherets-
Mitchell (KSM) Project in BC in 2009, and assisted in the 
environmental assessment of potential impacts on 
wildlife (mammals and birds) on the Project. She has also 
been involved in the environmental assessment process 
for other northern BC projects, including technical 
reporting, evaluation of potential effects to wildlife, and 

involvement in the technical review process with the 
government, Indigenous peoples, and the public. 
 

Fields of Competence 
• Development of Workplans and Budgets 
• Wildlife Field Surveys 
• Wildlife Baseline Reports 
• GIS Mapping and Modeling 
• Wildlife Suitability Mapping 
• Environmental Impact Assessments  
• Management and Monitoring Plans 

Education 
• B.Sc. Biology, Specialization in Animal Biology, 

University of British Columbia, 2006. 

Languages 
• English 

Key Industry Sectors 
• Mining 
 
Professional Affiliations & Registrations 

• Registered Professional Biologist (RPBio) #3001, 2017 
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ERM  
 
Key Northern BC Project Experience 
 
KSM Gold Copper Project, NW BC, Environmental 
Assessment and Baseline Studies, 2008 - 2009; 2012; 
2016 
Ms. Shewan designed and led field surveys for the 
Project in 2008, including bird surveys; she was also lead 
author on the wildlife baseline report.  In 2009, Ms. 
Shewan oversaw the production of the 2009 wildlife 
baseline report; Julia also assisted in the evaluation of 
wildlife habitat suitability for focal species within and 
surrounding the Project area and was lead author on the 
wildlife habitat suitability baseline report. In 2012, she 
assisted in the writing of the Environmental Assessment 
of the Project on wildlife.  In 2016, she conducted baseline 
monitoring surveys, which involved collecting eggs from 
target bird species to monitor for selenium exposure.  
 
Blackwater Project, British Columbia, 2016 – ongoing. 
Ms. Shewan was the primary author on an alternatives 
assessment for wildlife in 2016. In 2017, Ms. Shewan was 
involved with field studies for species at risk, including 
species-specific surveys for barn swallow, bank swallow, 
black swift, common nighthawk, horned grebe, and 
yellow rail. Survey methods included the use of ground 
based surveys and deployment of autonomous recording 
units (ARUs) for detection of common nighthawk and 
yellow rail. Ms. Shewan was also involved in the analysis 
of 2017 field data and the writing of the an wildlife 
effects assessment considering recent project changes.  
 
Kemess Underground Project, NW BC, Baseline 
Studies; 2015 - ongoing 
Assisted with the development of habitat suitability 
models with use of TEM data for mammal species and 
authored the habitat suitability report.  Ms. Shewan 
developed a habitat suitability model for olive-sided 
flycatcher, a species at risk, with use of VRI data. She also 
assisted with responding to technical comment raised by 
the government, Indigenous peoples, and the public 
during the Project technical review process. More 
recently in 2018, she has been involved in pre-clearing 
surveys for migratory birds and additional baseline 
surveys. 
 
Murray River Coal Mine, NE BC, Baseline Studies, 2010 
– 2015 
Designed and lead breeding bird and raptor surveys in 
2010, and participated in data collection for waterbirds. 

Contributing author on the 2010 wildlife baseline report. 
In 2011, Ms. Shewan conducted waterbird surveys and 
assisted in the writing of the 2011 wildlife baseline 
report.  Ms. Shewan contributed to raptor assessment  for 
the  Environmental Assessment for the Project. 
 
Kitsault Project, NW BC, Baseline Reports, 2009. 
Ms. Shewan designed and led breeding bird and raptor 
surveys for the Project in 2009 and contributed as an 
author on the wildlife baseline report. 
Northwest Transmission Line, NW BC, 2009. 
Ms. Shewan participated in the field data collection for 
ungulate (moose and mountain goat), waterbirds, and 
raptors (northern goshawk). Ms. Shewan contributed as 
an author to the wildlife baseline report and the wildlife 
habitat suitability report.  
 
Klappan Shale Gas Project, NW BC 
Baseline Studies, 2009. 
Performed field evaluation of wildlife habitat suitability 
for focal species within and surrounding the proposed 
Project area, and produced an interim wildlife habitat 
rating report. 
 
Other Key Work Experience  
 
Back River Project, Nunavut, Environmental 
Assessment and Baseline Studies, 2010 - ongoing 
Ms. Shewan has been involved in a number of field and 
office-based programs for the Project over the years.  She 
was the lead author on the 2010 caribou/muskox 
baseline report.  In 2011, she was the lead field biologist 
for the upland breeding bird survey, and assisted in data 
collection for raptors, waterbirds, seabirds, carnivore 
dens, and grizzly bear. Julia was the lead author on the 
2011 wildlife baseline report. In 2012, she led multiple 
field programs, including the waterbird, raptor, and 
upland breeding bird surveys. She assisted in the writing 
of the 2012 wildlife baseline report and used kernel 
density analyses to model caribou distributions using 
government collar data.  In 2013, Julia led the upland 
breeding bird and raptor survey, and assisted in data 
collected for waterbirds, seabirds, carnivore dens, and 
grizzly bear. In late 2013 through early 2016, she 
contributed as an author to the draft and final 
Environmental Impact Assessment. 
 
Courageous Lake Project, Northwest Territories, 
Baseline Reports, 2010-ongoing. 
Ms. Shewan was responsible for leading wildlife surveys 
in 2010 and 2011, including the waterbird , upland 
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breeding bird surveys, and grizzly bear hair collection 
surveys (2011). She also modelled caribou distribution 
using kernel density analyses with caribou collar data. 
She authored the 2010 and 2011 wildlife baseline reports. 
In 2013, she oversaw the construction and placement of 
remote cameras to monitor caribou in the vicinity of 
Project infrastructure and is involved in the maintenance 
of remote camera operations at the Project.  Ms. Shewan 
is currently the wildlife lead on the ongoing camera 
monitoring program for the Project. 
 
Hope Bay Project, Nunavut, Wildlife Effects 
Monitoring Program, 2009 -ongoing 
Conducted surveys for the annual effects monitoring 
programs for the Project, including surveys for upland 
breeding birds, raptors, waterbirds, carnivore dens, and 
grizzly bear. Over the years, she has contributed as an 
author to the annual effects monitoring reports. In 2016, 
Ms. Shewan completed a pre-clearing survey to ensure 
Project construction avoided incidental take of migratory 
birds. 
 
Bathurst Inlet Port and Road Project, Nunavut, Canada, 
Baseline Studies and Environmental Assessment, 2007-
2014 
Ms. Shewan has been involved in a number of field and 
office-based programs for the Project over the years.  In 
2007, she was a contributing author for the 
Environmental Assessment of polar bear and seabirds.  
In 2010, she designed and led marine bird surveys in 
Bathurst Inlet and produced the baseline report for these 
surveys. Most recently, she was the lead author on the 
polar bear and seabirds effects assessment, responsible 
for updating information from the original assessment 
reflecting changes to the Project.  
 
Pine Point Project, NWT, Canada 
Baseline Studies, 2011 - 2012. 
Ms. Shewan was responsible for developing the baseline 
wildlife studies in preparation for application for a 
developer’s assessment report. In 2011, she participated 
in data collection for waterbirds, as well as being 
responsible for overseeing the production of the wildlife 
baseline reports. In 2012, she developed workplans and 
budgets for the 2012 field program, and lead the owl, 
amphibian, and waterbird surveys. 
 
Hackett River Project, Nunavut, Baseline Studies, 2008, 
2012. 
Ms. Shewan has been primarily involved with baseline 
data collection for the Project.  In 2008, she led the upland 

breeding bird survey, and assisted in collecting data for 
waterbirds and raptors. She was the coauthor on the 2008 
wildlife baseline report.  In 2012, she assisted in data 
collecting for the waterbird field program; she was also 
the lead author on the 2012 wildlife baseline report. 
Jansen and Boulder Potash Projects, Saskatchewan., 
2009 – 2010, 2015 - ongoing. 
Ms. Shewan was involved in upland breeding bird,  
waterbird, and amphibian data collection in 2009 and 
2010 at two Projects in central Saskatchewan. She also 
contributed as an author to the wildlife baseline reports. 
In 2015 and 2016, she conducted fall waterbird surveys at 
the Jansen Project. In 2017, she conducted spring, 
summer, and fall upland breeding bird and waterbird 
surveys. 
 
Previous Work History  
 
Field Technician, Mar. 2007 – Jul. 2007 
Ms. Shewan conducted daily, early morning inventories 
for terrestrial breeding birds in rangeland in central 
Texas, and detailed territory mapping of northern 
cardinal, white-eyed vireo, and black-capped vireo as 
part of a study investigating nest predation by 
introduced fire ants on the endangered black-capped 
vireo.  She also used and managed MS Access database 
for terrestrial breeding bird inventories and interpreted 
spatial data for inventories and territory mapping in 
ArcGIS. 
 
Landowner Contact Representative, Oct. 2006 – Nov. 
2006 
Ms. Shewan worked with a team of landowner contact 
representatives in a program aimed at conserving habitat  
for the endangered Salish Sucker in the City of 
Chilliwack, which involved contacting residents with 
waterways on their property to discuss possibilities to 
improve stream habitat, conducting site visits 
with receptive residents, and organizing an informal 
open house. 
 
Avian Point Count Intern, May 2006 – Jun. 2006 
Ms. Shewan conducted inventories for terrestrial breeding 
birds in three parks in Washington State, including the 
North Cascades and Mount Rainier National Parks, and 
Lewis and Clark National Historical Park, as part of the 
Avian Inventory Program.  She also conducted detailed 
call-playback surveys for the threatened northern spotted 
owl to collect information on the distribution of this 
species in park areas, and entered data into MS Excel and 
verified spatial data in ArcExplorer. 



The business of sustainability  

Experience: Ten years of experience in the mining 
sector conducting impact assessments, baseline 
surveys, permitting, and monitoring programs; 
Experience in wind energy development, ski resort 
development, and linear development (e.g., pipeline).   

Email: Katie.Kuker@erm.com 

LinkedIn: https://www.linkedin.com/in/katie-kuker-
90861a30/  

Education 
■ MSc. Zoology,  

University of British Columbia, Canada, 2008.  
■ BSc. Environmental Geography (Minor GIS),  

University of Guelph, Canada, 2002. 

Languages 
■ English, native speaker 
■ French, fluent 

Fields of Competence 
■ Environmental impact assessments  
■ Management and monitoring plans 
■ Compliance monitoring  
■ Wildlife baseline reports and field surveys 
■ Species at risk 
■ Technical review of reports 
■ Team and project management 

Key Industry Sectors 
■ Mining/Metals 
■ Biodiversity and Conservation 
■ Linear Developments 
■ Wind Farm 

Honors and Awards 
■ NSERC CGS-M;  
■ McLean Fraser Research Fellowship;  
■ Craig Adams Sandercock Memorial Scholarship;  
■ Dean Fisher Memorial Scholarship. 

Katie Kuker, M.Sc. 
Senior Consultant/Senior Wildlife Biologist 

 

Katie Kuker is a Senior Consultant/Wildlife Biologist currently working out of the 
Toronto, Ontario, Canada office, after spending 10 years based in Vancouver, BC, 
where she was a Senior Wildlife Biologist and the Wildlife Department Coordinator. 
She has primarily worked on projects across Canada, focusing on evaluating 
impacts of mining developments on wildlife and wildlife habitat, and on successfully 
guiding clients through permitting for mining projects in BC. She has written several 
environmental assessments, cumulative effects assessments, management and 
monitoring plans, baseline reports, and third-party reviews of environmental impact 
assessments in Canada, and conducted a multitude of wildlife field surveys. Prior to 
becoming a consultant, Katie was a wildlife biologist conducting marine mammal 
research in Scotland, Hawaii, Quebec, New Brunswick, BC, and Alaska.  
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Key Projects 

KSM Gold Copper Project (BC) Environmental 
Assessment Certification and Permitting 
Author of the wildlife and wildlife habitat section of 
the environmental assessment and of the mitigation 
and monitoring plans for the KSM Project in 
northwest BC. The project successfully received the 
provincial EA Certificate and federal approval, and 
she is continually providing support and guidance to 
client through permitting. 

Brucejack Gold Project (BC) Environmental 
Assessment Certification and Permitting 
Wildlife lead for the completion of the environmental 
assessment, mitigation plans, and cumulative effects 
assessment for wildlife and wildlife habitat, and was 
the senior reviewer of the wildlife EA application for 
the project in northwest BC. The project successfully 
received the provincial EA certificate and federal 
approval. She currently maintains a role supporting 
the client with wildlife mitigation and monitoring 
during construction. 

BP Seattle Terminal North Seawall Replacement 
Project Construction Monitoring 
Senior marine mammal biologist for monitoring 
program for marine mammals during construction 
pile driving in Seattle. 

Mount Mabel Windfarm Project (BC) 
Environmental Assessment Certification 
Responsible for overall management and direction of 
wildlife EA and review of EA and Management Plans, 
and responding to government comments for the 
project in BC. 

Garibaldi at Squamish Ski Resort (BC) 
Environmental Assessment Certification 
Wildlife lead and author of wildlife and wildlife habitat 
effects assessment application and mitigation and 
monitoring plans for the project in BC. The project 
successfully received a provincial EA Certificate.  

Harper Creek Project (BC) Environmental 
Assessment.  
Ms. Kuker was the lead for the wildlife chapter within 
the environmental assessment. Her responsibilities 
included final review of the wildlife sections of the 
environmental impact statement and technical 
comment response, senior review of baseline 
studies, and client and regulator meetings. 
 
Groundhog (BC) Baseline and Permitting 
Ms. Kuker was the senior reviewer responsible for 
technical guidance and overseeing/reviewing 
baseline studies, fieldwork, bulk sample permitting 
requirements, and tracking budgets. 

Kitsault Project (BC) Baseline and Field Surveys 
Ms. Kuker was responsible for the study design, field 
surveys, and baseline reports for terrestrial wildlife, 
seabirds, and marine mammals for the Kitsault 
Project in NW BC, Canada. 

Back River Project (NU) Environmental 
Assessment Certification and Compliance 
Senior review of wildlife baseline reports and 
provided technical and senior review of the raptor, 
upland breeding bird, waterfowl, seabird, and marine 
mammal effects assessment chapters for the DEIS 
application. She has also created standard operating 
procedures for management and mitigation of wildlife 
for the project in Nunavut. 

Pueblo Viejo Gold Project (DR) Environmental 
Assessment, Management Plans, Manatee 
Ecology Research Program 
Developed and implemented a manatee ecology 
research program, primary author for the manatee 
effects assessment, designed mitigation and 
monitoring programs for manatees, and provided 
senior review of a baseline aerial survey report. 
Responsible for coordinating efforts of university 
scientists at MOTE Marine Lab in Florida, university 
and government scientists in the Dominican 
Republic, and the proponent. This led to a poster 
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presentation at an international marine mammal 
conference. 
 
Pipeline Replacement Project (ON) Critical Issues 
Assessment and Baseline Surveys for Species at 
Risk 
Senior wildlife biologist for critical issues assessment 
and baseline surveys for Species at Risk for pipeline 
replacement in Ontario. 

Hackett River Project (NU) 
Overall management, development, and direction of 
wildlife and marine mammal baseline programs in 
Nunavut. This included senior review of baseline 
reports and study design to comply with EA 
expectations.  

Courageous Lake Gold Project (NWT) 
Ms. Kuker was responsible for the management and 
designing wildlife field baseline surveys to support 
the environmental assessment application and 
coordinating a caribou monitoring program in NWT. 
She has provided senior review of baseline reports 
and professional advice to intermediate biologists on 
field studies, such as the use of remote cameras to 
monitor caribou movement. 

EKATI Diamond Mine Wildlife Effects Monitoring 
Program and Closure (NWT) 
Ms. Kuker was the lead wildlife biologist and author 
of the annual wildlife effects monitoring program 
report from 2008 to 2010 for the project in NWT. In 
2013 and 2014 she was the Project Manager and 
senior reviewer for EKATI’s wildlife closure 
objectives. 

Young Potash Project (SK) Field Surveys and 
Baseline  
Ms. Kuker was a field wildlife biologist for waterfowl 
and amphibian baseline studies for a proposed 
greenfield potash mine in Saskatchewan. She 
conducted field surveys, data analysis, permit 
reporting and baseline report writing.  
 

First Nations Third Party Reviews of 
Environmental Assessment Applications (BC) 
Conducted technical reviews of the wildlife sections 
of a mine EA Application, and marine mammal 
sections of a wind energy project EA Application, on 
behalf of First Nations.  
 
 

Publications 

■ Sharam, G., Kuker, K., and Milakovic, B. 2015. 
Camera traps in the Arctic – pros and cons. 
Arcticnet, Vancouver, BC 
 

■ Sharam, G., Kuker, K., and Milakovic, B. 2011. 
The use of Camera Traps for Ungulate Studies in 
the Arctic. 13th Arctic Ungulate Conference, 
NWT. 

■ Reynoso, O.S., Sanchez, P., Leon, Y.M., Garcia, 
N., Casilla, M., Kuker, K., Reynold, J. 2011. 
Aerial Sightings of Antillean Manatees 
(Trichechus manatus manatus) in the Coastal 
Waters of Southwestern Dominican Republic. 
Poster presented at: 19th Biennial Conference on 
the Biology of Marine Mammals, Tampa, Florida. 

■ Kuker, K.. and L. Barrett-Lennard. 2010. A re-
evaluation of the role of killer whales in a 
population decline of sea otters in the Aleutian 
Islands and a review of alternative hypotheses. 
Mammal Review, 40(2): 103-124. 

■ Kuker, K., Thomson, J. and U. Tscherter. 2005. 
Novel surface feeding tactics of minke whales in 
the Saguenay-St. Lawrence National Marine 
Park. Canadian Field-Naturalist 119(2): 214-218. 

 



The business of sustainability  

Experience: 20 years’ experience in wildlife biology 
and mining.  

Email: greg.sharam@erm.com 

LinkedIn: https://ca.linkedin.com/in/greg-sharam-
9a5b5216 

Education 
■ PhD. Zoology 

University of British Columbia, 2006 
■ M.Sc. Botany 

University of British Columbia, 1997.  
■ BSc Chemistry & Biology 

Dalhousie University, 1994. 

Languages 
■ English, native speaker 

Fields of Competence 
■ Wildlife compliance monitoring 
■ Environmental Impact Assessments  
■ Management and monitoring plans 
■ Wildlife baseline reports and field surveys 
■ Technical review of reports 
■ Team and project management 

Key Industry Sectors 
■ Mining; Power, Oil and Gas 

Honors and Awards 
■ NSERC PGS-A; NSERC PGS-B; McLean Fraser 

Research Fellowship. 

Gregory Sharam, PhD 
Technical Director 

 

Dr. Greg Sharam is a Technical Director with ERM based in Vancouver, BC where 
he is the manager of the Wildlife Department. He and his team offer a full suite of 
wildlife baseline studies, environmental assessment, permitting, construction 
monitoring, and compliance monitoring for industrial clients in the mining, power, and 
oil and gas sectors, with a focus on projects in Canada. He has worked extensively 
as a wildlife biologist in northern BC and the Arctic. Dr. Sharam has more than 20 
years of experience conducting wildlife studies and long term monitoring studies for 
industrial sites, with a specialty on large mammals such as caribou, moose and 
bears. He and his team conduct studies on migratory birds, raptors, large mammals, 
bats, small mammals, as well as vegetation and habitat mapping.  
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Key Projects 

Kerr Sulphurets Mitchel (KSM) Project 
Dr. Sharam directed the baseline field studies 
beginning in 2007 and the writing of the EIS and 
defended the EIS through provincial and federal 
review processes. He also wrote and defended the 
BC mines act application and wrote the detailed 
Environmental Management Plans (EMPs) for the 
construction of the Project. He and his team conduct 
the long-term wildlife compliance monitoring for the 
KSM Project. 

Brucejack Gold Project 
Dr. Sharam directed the wildlife baseline, writing and 
review of the EIS, and the long-term wildlife 
monitoring of the Brucejack Project since 2007.   

Galore Creek Project 
Dr. Sharam assisted with the development of the EIS 
for the project, conducted construction monitoring on 
the site, and has been leading the ongoing wildlife 
compliance monitoring at Galore Creek. 
 
Northern Transmission Line Project 
Dr. Sharam directed the baseline studies, wrote and 
defended the EIS for provincial review and directed 
the construction monitoring programs for wildlife. 

Back River Project 
Dr. Sharam has been the wildlife lead for the 
Nunavut-based Back River Project since 2007. He 
directed the baseline field studies, wrote the wildlife 
sections of Environmental Impact Statement (EIS) 
and mitigation and monitoring plans. Baseline field 
studies focused on barrenland caribou, grizzly bear, 
wolf, migratory birds and raptors. He presented and 
defended the EIS at public hearings for the Nunavut 
Environmental Impact Review Board (NIRB) process. 
Currently, he manages the wildlife construction 
monitoring and compliance monitoring programs for 
the Back River Project.  

Hope Bay Project 
Dr. Sharam has managed the wildlife compliance 
monitoring program for the Nunavut-based Hope Bay 
Project since 2009. He also directed the wildlife 
baseline studies and wrote the wildlife EIS sections 
for the Hope Bay Phase 2 expansion project. He has 
presented and defended the Phase 2 project through 
the NIRB public hearings. Dr. Sharam has worked 
extensively with local Inuit elders and landusers in 
the field to identify and mitigate potential effects of 
the project on barrenland caribou, a key issue with 
northern developments. 

POLAR Science Canada Consortium 
Dr. Sharam leads a primary research program 
funded by POLAR Science Canada and a consortium 
of six mining companies in Northwest Territories and 
Nunavut, Canada. His research project uses a 
mixture of Indigenous Traditional Knowledge and 
remote sensing to identify preferred habitats for 
caribou at a variety of scales.  

EKATI Diamond Mine 
Dr. Sharam oversees the wildlife team to conduct the 
annual compliance monitoring and reporting for the 
wildlife program at the Ekati Diamond Mine in NWT 
since 2008. 

Hackett River Project 
Dr. Sharam directs the terrestrial wildlife and marine 
mammal baseline studies programs at the Hackett 
River Project in Nunavut since 2007.  

Key Projects Prior to Joining ERM 

Priority Investment Fund for Species at Risk 
Recovery 
Dr. Sharam wrote the application for and directed a 
PIFSAR project through Environment Canada to 
recover plant species diversity in the Gulf Islands of 
Canada.  
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Publications 
■ McLennan, D., W. Mackenzie, D. Meidinger, S. 

Ponomarenko, J. Wagner, R. McKillop,  H. 
Robitaille and G. Sharam. (In Press) The 
Canadian Arctic-Subarctic Biogeoclimatic 
Ecosystem Classification (CASBEC): Framework, 
Mapping and Applications. Aqhaliat Journal of the 
POLAR Research Canada 

■ Chen, W.,  S. Leblanc, H. White, C. Prevost, B. 
Milakovic, C. Rock, G. Sharam, H. O’Keefe, L. 
Corey, B. Croft, A. Gunn, S. van der Wielen, A. 
Football, B. Tracz, J. Snortland Pellissey, J. 
Boulanger, 2017. Does Dust from Arctic Mines 
Affect Caribou Forage? J. Enviro. Protection 8. 
258-276 

■ Sharam, G., Kuker, K., and Milakovic, B. 2015. 
Camera traps in the Arctic – pros and cons. 
Arcticnet, Vancouver, BC 

■ Sharam, G. O’Keefe, H, Rock, C, and Milakovic, 
B. 2015. Why did the caribou cross the road – 
monitoring at the Ekati Diamond Mine 2011-2-15. 
Canadian Geoscience Conference, Yellowknife, 
NWT 

■ Sharam, G. 2015. Grizzly bear population 
monitoring in the Canadian central Arctic – an 
Industry Let Initiative. Cumulative Effects 
Working Group Conference, Yellowknife, NWT 

■ Sharam, G. 2015. Vegetation mapping and 
resource selection functions as tools to monitor 
and manage caribou herds in the Canadian 
Arctic. Cumulative Effects Working Group 
Conference, Yellowknife, NWT 

■ Milakovic, B, and Sharam, G., 2014. A population 
estimate for grizzly bears in the Canadian central 
Arctic. Arcticnet, Halifax, BC. 

■ Sharam, G. and Milakovic, B, 2014. A Resource 
Selection Function for the Bathurst Caribou Herd 
Summer Range. Arcticnet, Halifax, BC.  

■ Sharam, G., Kuker, K., and Milakovic, B. 2011. 
The use of Camera Traps for Ungulate Studies in 
the Arctic. 13th Arctic Ungulate Conference, 
NWT. 

■ Turkington, R, A.R.E. Sinclair, and Gregory J. 
Sharam. (2012) Riparian Forests in Serengeti. In 
Serengeti IV. Edited by A. R. E. Sinclair, Craig 
Packer, Simon A. R. Mduma, and John M. Fryxel. 
University of Chicago Press. 489 pp. 

■ Sharam, G.J., A.R.E. Sinclair and R. Turkington 
2009. Serengeti Birds Maintain Forests by 
Inhibiting Seed Predators. Science. 325:51-51. 

■ Sharam, G., A.R.E. Sinclair, R. Turkington and 
A.L. Jacob 2009. The savanna tree Acacia 
polyacantha facilitates the establishment of 
riparian forests in Serengeti National Park, 
Tanzania. Journal of Tropical Ecology. 25:31-40. 

■ Sharam, G.J. and R. Turkington 2009. Growth, 
camphor concentration, and nitrogen responses 
of white spruce (Picea glauca) leaves to browsing 
and fertilization. Ecoscience. 16:258-264. 

■ Sinclair, A.R.E, J. Grant C. Hopcraft, Han Olff, 
Simon A. R. Mduma, Kathleen A. Galvin, and 
Gregory J. Sharam. (2008) Historical and Future 
Changes to the Serengeti Ecosystem. In 
Serengeti III, Human Impacts on Ecosystem 
Dynamics Edited by A. R. E. Sinclair, Craig 
Packer, Simon A. R. Mduma, and John M. Fryxel. 
University of Chicago Press. 512 pp. 

■ Sharam, G., A.R.E. Sinclair and R. Turkington 
2006. Establishment of broad-leaved thickets in 
Serengeti, Tanzania: The influence of fire, 
browsers, grass competition, and elephants. 
Biotropica. 38:599-605. 

■ Sharam, G.J. and R. Turkington 2005. Diurnal 
cycle of sparteine production in Lupinus arcticus. 
Canadian Journal of Botany. 83:1345-1348. 
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APPENDIX B.  SULPHURETS-MITCHELL CONFLUENCE PHOTOS 

  

Plate B-1.  August 2010, water quality station SC2 on 

Sulphurets Creek, looking downstream at Sulphurets 

Creek, upstream of the confluence with Ted Morris Creek. 

Plate B-2.  May 2015, hydrometric station MC-Hi in 

upper Mitchell.  

  

Plate B-3.  January 2016, looking downstream at 

water quality site GC1 on Gingras Creek. 

Plate B-4.  February 2016, Sulphurets Mitchell 

confluence, looking downstream. 

  

Plate B-5.  March 2016, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-6.  April 2016, Sulphurets Mitchell 

confluence, looking upstream. 
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Plate B-7.  September 2016, looking upstream at 

water quality station SC2 on Sulphurets Creek, 

downstream of confluence with Mitchell Creek. 

Plate B-8.  October 2016, Sulphurets Mitchell 

confluence, from left to right, moving downstream. 

  

Plate B-9.  November 2016, overhead view of 

hydrometric station MC-H1 on upper Mitchell 

Creek. 

Plate B-10.  December 2016, looking upstream at 

water quality station MC2 on Mitchell Creek above 

confluence with Sulphurets Creek. 

  

Plate B-11.  January 2017, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-12.  February 2017, Sulphurets Mitchell 

confluence, looking upstream. 



APPENDIX B.  SULPHURETS-MITCHELL CONFLUENCE PHOTOS 

Page 3 of 4 

  

Plate B-13.  March 2017, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-14.  May 2017, Sulphurets Mitchell 

confluence, looking downstream from bottom left to 

top right. 

  

Plate B-15.  January 2018, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-16.  February 2018, Sulphurets Mitchell 

confluence, looking downstream. 
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Plate B-17.  March 2018, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-18.  April 2018, Sulphurets Mitchell 

confluence, from left to right, moving downstream. 

  

Plate B-19.  April 2018, Mitchell Sulphurets 

confluence, looking upstream. 

Plate B-20.  June 2018, Sulphurets Mitchell 

confluence, looking upstream. 

  

Plate B-21.  July 2018, Sulphurets Mitchell 

confluence, looking upstream. 

Plate B-22.  August 2018, Sulphurets Mitchell 

confluence, looking upstream. 
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APPENDIX C.  UNUK-SULPHURETS CONFLUENCE PHOTOS 

  

Plate C-1.  February 2009, Unuk Sulphurets 

confluence, looking upstream. 

Plate C-2.  July 2009, looking upstream at the 

Sulphurets Creek confluence with Unuk River. 

  

Plate C-3.  September 2011, Unuk River, looking 

downstream. 

Plate C-4.  February 2012, Sulphurets Creek at 

hydrometric Station SC-H1, looking upstream. 
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Plate C-5.  January 2014, Unuk River at hydrometric 

station UR-H1, looking upstream. 

Plate C-6.  March 2016, Unuk Sulphurets 

confluence, looking downstream. 

  

Plate C-7.  April 2016, Unuk Sulphurets confluence, 

looking upstream. 

Plate C-8.  September 2016, Unuk Sulphurets 

confluence, looking upstream. 

  

Plate C-9.  November 2016, Unuk Sulphurets 

confluence, looking downstream. 

Plate C-10.  January 2017, Unuk Sulphurets 

confluence, looking upstream. 
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Plate C-11.  February 2017, Unuk Sulphurets 

confluence, looking upstream. 

Plate C-12.  March 2017, Unuk Sulphurets 

confluence, looking downstream. 

  

Plate C-13.  May 2017, Unuk Sulphurets confluence, 

looking downstream. 

Plate C-14.  January 2018, Unuk Sulphurets 

confluence, looking downstream. 

  

Plate C-15.  February 2018, Unuk Sulphurets 

confluence, looking downstream. 

Plate C-16.  March 2018, Unuk Sulphurets 

confluence, looking downstream. 
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Plate C-17.  June 2018, Unuk Sulphurets confluence, 

looking upstream. 

Plate C-18.  July 2018, Unuk Sulphurets confluence, 

looking upstream. 

  

Plate C-19.  August 2018, Unuk Sulphurets 

confluence, looking upstream. 

Plate C-20.  September 2018, Unuk Sulphurets 

confluence, looking upstream. 
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Appendix D-1  

2010-2017 Eskay Creek Mine Station Daily and Monthly 

Meteorological Data 

D-1.1.   2010-2017 Eskay Creek Mine Station Daily Meteorological 

Data 

D-1.2.   2010-2017 Eskay Creek Mine Station Monthly 

Meteorological Data 
  



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total
2010

19-Sep-10 8.4 6.4 11.1 47.2 0.0 0.0 0.0 0.0
20-Sep-10 6.6 3.1 13.1 50.4 0.0 0.0 0.0 0.0
21-Sep-10 6.5 1.1 12.6 57.3 0.0 0.0 0.0 0.0
22-Sep-10 5.7 1.9 10.0 70.7 0.0 0.0 0.0 0.0
23-Sep-10 6.2 3.5 8.6 78.2 0.0 0.0 0.0 0.0
24-Sep-10 5.7 3.8 7.3 91.1 0.0 8.9 8.9 0.0
25-Sep-10 6.6 3.9 8.6 93.9 0.0 28.7 28.7 0.0
26-Sep-10 6.1 4.3 8.0 96.9 0.0 10.0 10.0 0.0
27-Sep-10 6.3 4.7 8.1 94.3 0.0 44.7 44.7 0.0
28-Sep-10 6.3 4.8 7.9 95.4 0.0 5.8 5.8 0.0
29-Sep-10 5.6 4.5 6.6 99.4 0.0 4.7 4.7 0.0
30-Sep-10 7.8 4.0 11.7 78.4 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-10 10.1 5.2 17.4 74.2 0.0 5.1 5.1 0.0
2-Oct-10 4.1 1.0 6.4 94.9 0.0 3.1 3.1 0.0
3-Oct-10 4.6 -0.3 9.7 77.6 0.0 1.3 1.3 0.0
4-Oct-10 3.3 1.6 6.3 90.9 0.0 2.0 2.0 0.0
5-Oct-10 2.8 0.2 6.1 96.2 0.0 29.4 29.4 0.0
6-Oct-10 3.8 0.9 7.3 95.6 0.0 43.8 43.8 0.0
7-Oct-10 4.1 3.3 5.2 96.7 0.0 18.6 18.6 0.0
8-Oct-10 5.0 2.4 7.3 82.1 0.0 2.7 2.7 0.0
9-Oct-10 6.3 5.0 8.1 88.9 0.0 12.9 12.9 0.0
10-Oct-10 3.5 1.2 7.2 95.6 0.0 39.9 39.9 0.0
11-Oct-10 2.1 0.3 4.6 97.6 0.0 13.5 13.5 0.0
12-Oct-10 2.9 1.6 4.6 93.8 0.0 13.3 13.3 0.0
13-Oct-10 2.8 0.8 4.9 90.1 0.0 2.1 2.1 0.0
14-Oct-10 1.9 1.0 4.1 97.4 0.0 23.6 22.5 1.1
15-Oct-10 0.8 -0.1 2.1 99.0 0.0 7.9 3.0 4.9
16-Oct-10 0.3 0.0 1.2 99.8 4.9 31.6 5.1 26.6
17-Oct-10 1.6 0.1 3.8 99.0 8.4 21.2 16.5 4.7
18-Oct-10 2.4 0.6 4.8 96.2 2.2 10.8 10.8 0.0
19-Oct-10 1.2 0.2 3.0 97.8 -0.6 1.4 0.9 0.5
20-Oct-10 0.8 -0.4 2.1 97.8 -0.6 8.8 3.5 5.3
21-Oct-10 0.8 -1.1 3.2 87.7 -1.0 0.6 0.2 0.3
22-Oct-10 1.4 0.0 2.6 82.9 -0.7 0.2 0.2 0.1
23-Oct-10 4.1 1.7 6.6 80.5 -0.8 0.0 0.0 0.0
24-Oct-10 5.4 3.4 7.1 63.3 -0.7 0.0 0.0 0.0
25-Oct-10 4.7 2.7 7.0 66.8 -0.8 0.0 0.0 0.0
26-Oct-10 2.4 1.2 3.9 93.6 -0.6 3.4 3.4 0.0
27-Oct-10 0.4 -2.7 3.8 94.6 -0.6 1.5 0.3 1.2
28-Oct-10 -0.2 -3.5 2.5 80.1 -0.6 0.0 0.0 0.0
29-Oct-10 0.0 -1.3 0.6 97.3 6.4 21.9 0.4 21.4
30-Oct-10 -0.3 -2.2 1.2 97.6 12.1 12.1 0.0 12.1
31-Oct-10 -1.2 -4.0 0.6 87.3 12.4 1.1 0.0 1.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-10 0.6 -0.4 2.3 96.5 16.0 28.8 9.1 19.8
2-Nov-10 0.3 -0.4 1.3 99.4 45.5 28.4 4.0 24.4
3-Nov-10 3.5 0.9 6.0 84.9 41.0 10.1 10.1 0.0
4-Nov-10 2.8 -0.8 5.9 94.7 22.4 21.7 21.7 0.0
5-Nov-10 -0.8 -1.7 0.2 96.2 25.5 3.2 0.0 3.2
6-Nov-10 0.6 -0.4 1.6 77.4 25.2 0.5 0.1 0.4
7-Nov-10 0.4 -0.7 2.2 94.4 23.9 4.3 0.7 3.5
8-Nov-10 -1.3 -3.7 2.0 91.5 27.7 1.3 0.0 1.3
9-Nov-10 -4.0 -7.6 3.1 82.8 26.4 0.2 0.0 0.2
10-Nov-10 -5.5 -8.6 -3.1 80.7 24.6 0.0 0.0 0.0
11-Nov-10 -2.2 -4.0 -0.8 86.7 28.5 9.0 0.0 9.0
12-Nov-10 -0.5 -2.0 0.5 100.0 45.9 25.8 0.0 25.8
13-Nov-10 0.9 -0.2 2.4 100.0 52.9 18.5 8.0 10.5
14-Nov-10 2.1 0.0 4.4 97.8 44.6 13.0 13.0 0.0
15-Nov-10 -0.7 -4.0 1.7 84.1 38.5 0.9 0.0 0.9
16-Nov-10 -4.5 -6.4 -3.0 73.1 37.0 0.2 0.0 0.2
17-Nov-10 -9.4 -13.3 -4.1 54.8 36.9 0.0 0.0 0.0
18-Nov-10 -10.9 -13.4 -8.3 43.1 36.7 0.2 0.0 0.2
19-Nov-10 -8.5 -9.9 -5.3 55.4 36.7 0.7 0.0 0.7
20-Nov-10 -11.0 -13.9 -8.4 55.8 36.6 0.1 0.0 0.1
21-Nov-10 -7.9 -9.8 -6.3 60.0 36.6 0.0 0.0 0.0
22-Nov-10 -14.1 -17.1 -9.8 43.7 36.6 0.8 0.0 0.8
23-Nov-10 -12.0 -15.1 -9.2 74.5 36.7 0.1 0.0 0.1
24-Nov-10 -7.4 -9.6 -4.8 95.5 39.1 9.5 0.0 9.5
25-Nov-10 -3.2 -6.2 -0.6 95.6 51.0 5.5 0.0 5.5
26-Nov-10 -1.7 -2.5 -0.2 97.5 56.3 6.4 0.0 6.4
27-Nov-10 -2.8 -4.5 -1.4 97.8 60.3 2.0 0.0 2.0
28-Nov-10 -4.9 -5.6 -3.8 90.7 58.8 0.3 0.0 0.3
29-Nov-10 -2.5 -4.9 -0.6 79.1 58.9 0.1 0.0 0.1
30-Nov-10 -2.1 -3.7 0.0 92.8 62.7 8.3 0.0 8.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-10 -2.4 -6.2 -0.6 82.1 64.1 0.2 0.0 0.2
2-Dec-10 -7.2 -8.7 -5.6 83.7 62.4 0.9 0.0 0.9
3-Dec-10 -7.9 -9.6 -4.8 82.2 61.0 0.1 0.0 0.1
4-Dec-10 -6.9 -9.7 -4.6 87.1 59.8 0.0 0.0 0.0
5-Dec-10 -7.4 -10.7 -4.7 82.2 58.6 0.2 0.0 0.2
6-Dec-10 -6.3 -9.2 -2.6 75.8 57.9 0.0 0.0 0.0
7-Dec-10 -1.2 -4.6 2.9 80.2 57.4 1.0 0.0 1.0
8-Dec-10 -3.0 -6.4 -0.2 88.9 58.6 1.6 0.0 1.6
9-Dec-10 -9.5 -11.0 -6.4 83.4 59.7 4.8 0.0 4.8
10-Dec-10 -7.2 -10.7 -2.6 85.3 63.2 1.4 0.0 1.4
11-Dec-10 -2.4 -3.4 -0.6 87.2 63.9 1.9 0.0 1.9
12-Dec-10 -2.2 -4.1 0.8 80.9 65.0 6.7 0.0 6.7
13-Dec-10 -3.3 -4.7 -1.9 94.2 75.8 3.7 0.0 3.7
14-Dec-10 -5.4 -6.5 -3.4 82.4 73.6 0.5 0.0 0.5
15-Dec-10 -6.5 -10.2 -4.0 85.5 73.5 1.6 0.0 1.6
16-Dec-10 -12.3 -14.3 -8.6 74.9 70.4 0.7 0.0 0.7
17-Dec-10 -12.8 -13.6 -12.1 73.5 65.2 0.3 0.0 0.3
18-Dec-10 -10.4 -12.9 -6.7 69.1 63.9 0.0 0.0 0.0
19-Dec-10 -12.5 -17.1 -8.3 64.7 62.0 0.6 0.0 0.6
20-Dec-10 -14.0 -17.4 -10.0 67.4 61.7 0.1 0.0 0.1
21-Dec-10 -10.7 -15.8 -5.0 71.3 61.5 0.0 0.0 0.0
22-Dec-10 -3.5 -6.3 0.4 71.9 61.2 0.0 0.0 0.0
23-Dec-10 -3.3 -8.1 1.3 75.8 60.9 0.4 0.0 0.4
24-Dec-10 -6.5 -8.6 -3.3 86.9 61.6 4.4 0.0 4.4
25-Dec-10 -3.1 -7.1 0.2 84.1 63.7 0.1 0.0 0.1
26-Dec-10 -2.9 -5.9 -0.5 82.4 63.7 0.5 0.0 0.5
27-Dec-10 -3.8 -7.4 -0.7 92.5 69.1 6.7 0.0 6.7
28-Dec-10 -8.7 -11.7 -6.3 90.6 69.8 0.7 0.0 0.7
29-Dec-10 -12.5 -15.2 -10.0 82.9 68.3 0.2 0.0 0.2
30-Dec-10 -11.5 -14.8 -10.1 84.7 68.8 1.6 0.0 1.6
31-Dec-10 -7.4 -10.2 -5.7 86.9 70.0 8.8 0.0 8.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2011
1-Jan-11 -3.7 -6.0 -1.1 96.4 69.8 0.1 0.0 0.1
2-Jan-11 -2.8 -3.7 -1.0 94.3 69.2 0.4 0.0 0.4
3-Jan-11 -3.2 -3.8 -2.6 91.5 69.3 4.0 0.0 4.0
4-Jan-11 -2.4 -3.9 -0.2 97.0 77.4 9.5 0.0 9.5
5-Jan-11 -1.2 -2.6 0.9 94.3 83.2 19.3 0.0 19.3
6-Jan-11 -2.0 -5.5 -0.4 97.9 104.9 8.5 0.0 8.5
7-Jan-11 -3.7 -6.0 -2.6 78.6 100.0 0.0 0.0 0.0
8-Jan-11 -6.1 -9.8 -3.9 67.7 94.7 0.2 0.0 0.2
9-Jan-11 -8.7 -10.8 -6.8 61.9 92.2 0.4 0.0 0.4
10-Jan-11 -11.3 -13.0 -10.0 59.1 90.0 0.2 0.0 0.2
11-Jan-11 -12.1 -13.9 -10.3 55.1 88.4 0.1 0.0 0.1
12-Jan-11 -13.2 -17.2 -11.1 61.8 87.0 0.7 0.0 0.7
13-Jan-11 -19.5 -21.9 -17.2 53.3 85.8 1.0 0.0 1.0
14-Jan-11 -21.0 -22.1 -18.8 56.5 82.8 0.6 0.0 0.6
15-Jan-11 -18.1 -18.9 -16.4 76.8 85.0 10.0 0.0 10.0
16-Jan-11 -16.9 -18.7 -15.4 79.2 87.5 9.2 0.0 9.2
17-Jan-11 -10.1 -15.7 -4.5 90.6 92.7 4.0 0.0 4.0
18-Jan-11 -3.5 -4.9 -1.9 97.8 101.1 10.4 0.0 10.4
19-Jan-11 -2.4 -3.3 -1.4 99.5 110.0 50.2 0.0 50.2
20-Jan-11 0.0 -1.9 2.0 99.2 129.6 6.5 0.1 6.4
21-Jan-11 0.0 -0.5 0.7 99.5 128.3 21.5 0.0 21.5
22-Jan-11 -0.3 -0.8 0.7 100.0 150.8 14.4 0.0 14.4
23-Jan-11 -1.5 -2.7 -0.4 95.9 155.8 0.7 0.0 0.7
24-Jan-11 -1.3 -2.2 0.3 99.1 153.3 0.7 0.0 0.7
25-Jan-11 -0.2 -1.0 0.2 100.0 167.4 5.2 0.0 5.2
26-Jan-11 0.3 -0.9 1.5 99.7 175.9 34.4 4.7 29.8
27-Jan-11 -3.1 -8.8 0.2 95.6 172.3 4.1 0.0 4.1
28-Jan-11 -5.2 -8.8 -1.7 77.3 163.5 1.3 0.0 1.3
29-Jan-11 -6.2 -8.7 -1.8 66.4 156.7 0.0 0.0 0.0
30-Jan-11 -8.1 -11.6 -4.3 68.3 153.0 0.2 0.0 0.2
31-Jan-11 -8.3 -10.9 -7.1 71.1 151.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-11 -7.0 -8.1 -5.6 86.9 150.1 9.2 0.0 9.2
2-Feb-11 -3.6 -5.7 -1.8 95.1 156.5 21.3 0.0 21.3
3-Feb-11 -0.4 -1.9 1.6 97.7 176.3 20.2 0.0 20.2
4-Feb-11 -1.5 -3.7 1.3 96.9 183.7 13.1 0.0 13.1
5-Feb-11 -3.7 -5.3 -2.9 86.2 178.8 1.1 0.0 1.1
6-Feb-11 -3.6 -4.7 -2.7 76.9 173.7 2.5 0.0 2.5
7-Feb-11 -5.8 -9.8 -3.7 76.9 169.0 0.2 0.0 0.2
8-Feb-11 -8.6 -11.5 -4.5 78.3 167.1 0.0 0.0 0.0
9-Feb-11 -4.3 -7.8 -0.8 96.0 166.1 6.5 0.0 6.5
10-Feb-11 -0.8 -1.9 1.0 99.3 169.4 9.0 0.0 9.0
11-Feb-11 -0.8 -1.3 0.3 99.6 191.8 33.7 0.0 33.7
12-Feb-11 -1.5 -4.0 0.5 98.4 216.0 33.7 0.0 33.7
13-Feb-11 -3.4 -4.2 -1.1 96.7 215.6 13.4 0.0 13.4
14-Feb-11 -3.7 -8.3 -1.3 83.0 216.9 0.1 0.0 0.1
15-Feb-11 -13.0 -16.6 -8.0 73.6 222.2 1.2 0.0 1.2
16-Feb-11 -17.6 -19.8 -16.2 70.8 212.9 0.7 0.0 0.7
17-Feb-11 -18.7 -21.4 -15.4 51.2 202.3 0.0 0.0 0.0
18-Feb-11 -16.0 -19.8 -9.8 51.9 193.9 0.0 0.0 0.0
19-Feb-11 -13.8 -16.3 -11.4 75.7 192.2 9.1 0.0 9.1
20-Feb-11 -8.5 -12.9 -2.0 87.8 203.2 6.2 0.0 6.2
21-Feb-11 -7.4 -12.6 -4.0 82.6 201.1 1.9 0.0 1.9
22-Feb-11 -11.0 -13.5 -9.3 60.5 197.2 0.2 0.0 0.2
23-Feb-11 -14.1 -16.3 -12.4 50.3 193.1 0.3 0.0 0.3
24-Feb-11 -13.8 -17.8 -8.3 42.1 188.7 0.0 0.0 0.0
25-Feb-11 -6.9 -10.3 -1.6 68.6 186.3 1.0 0.0 1.0
26-Feb-11 -5.6 -8.6 -0.2 86.8 188.7 2.9 0.0 2.9
27-Feb-11 -14.2 -19.0 -8.6 65.2 185.1 1.2 0.0 1.2
28-Feb-11 -19.9 -21.6 -18.3 44.8 178.8 0.2 0.0 0.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-11 -18.0 -20.3 -15.5 46.2 177.1 0.0 0.0 0.0
2-Mar-11 -13.3 -18.0 -9.0 61.5 175.6 0.0 0.0 0.0
3-Mar-11 -9.5 -11.1 -6.7 64.5 174.0 0.1 0.0 0.1
4-Mar-11 -7.6 -12.6 -3.5 64.5 172.7 0.0 0.0 0.0
5-Mar-11 -3.8 -7.1 -0.3 67.9 171.1 0.2 0.0 0.2
6-Mar-11 -6.2 -8.1 -3.3 63.5 170.0 0.0 0.0 0.0
7-Mar-11 -8.1 -12.2 -2.9 65.7 168.7 0.1 0.0 0.1
8-Mar-11 -6.4 -10.7 -3.3 73.1 167.6 2.1 0.0 2.1
9-Mar-11 -3.7 -6.6 0.4 77.5 172.7 1.1 0.0 1.1
10-Mar-11 -9.8 -12.4 -5.8 82.0 179.4 8.3 0.0 8.3
11-Mar-11 -11.1 -14.1 -8.6 79.8 188.4 1.9 0.0 1.9
12-Mar-11 -9.3 -11.9 -5.4 81.7 183.8 2.7 0.0 2.7
13-Mar-11 -1.1 -5.4 1.8 79.3 182.0 1.2 0.0 1.2
14-Mar-11 -0.2 -2.1 3.3 90.9 181.2 6.7 0.0 6.7
15-Mar-11 2.2 0.4 4.6 74.1 180.8 0.0 0.0 0.0
16-Mar-11 0.7 -2.6 4.8 89.8 175.2 4.9 1.8 3.1
17-Mar-11 -2.3 -6.6 4.4 72.6 174.4 0.3 0.0 0.3
18-Mar-11 -2.3 -7.0 3.7 58.4 172.6 0.0 0.0 0.0
19-Mar-11 -1.3 -4.1 1.9 48.3 171.2 0.0 0.0 0.0
20-Mar-11 -1.0 -4.3 3.6 47.0 169.7 0.1 0.0 0.1
21-Mar-11 -1.6 -6.5 1.3 52.2 168.7 0.3 0.0 0.3
22-Mar-11 -1.9 -6.7 3.6 73.2 167.7 0.0 0.0 0.0
23-Mar-11 0.1 -4.2 5.3 63.4 166.1 0.1 0.0 0.1
24-Mar-11 1.2 -3.2 8.5 55.0 164.8 0.0 0.0 0.0
25-Mar-11 2.2 -2.7 8.0 54.8 162.2 0.0 0.0 0.0
26-Mar-11 3.2 -2.6 8.9 54.6 158.7 0.0 0.0 0.0
27-Mar-11 3.6 -0.5 9.0 61.6 155.7 0.2 0.2 0.0
28-Mar-11 3.1 -1.3 8.5 61.5 153.6 0.2 0.2 0.0
29-Mar-11 1.8 -0.4 4.8 88.2 151.9 4.7 4.2 0.5
30-Mar-11 0.2 -1.2 2.3 97.8 161.5 14.8 1.2 13.7
31-Mar-11 -0.1 -1.5 3.0 97.5 162.2 9.1 0.0 9.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-11 0.1 -1.5 5.7 96.1 161.9 4.6 0.1 4.5
2-Apr-11 -0.1 -4.4 7.5 77.2 157.2 0.1 0.0 0.1
3-Apr-11 -1.5 -5.1 1.6 83.9 155.7 3.8 0.0 3.8
4-Apr-11 -1.3 -5.3 2.7 87.8 161.6 3.7 0.0 3.7
5-Apr-11 -2.0 -8.2 4.4 71.4 157.6 0.0 0.0 0.0
6-Apr-11 -0.9 -4.6 4.4 80.0 155.5 0.4 0.0 0.4
7-Apr-11 -1.3 -6.3 3.1 75.3 154.3 0.0 0.0 0.0
8-Apr-11 -0.6 -2.7 1.6 94.7 156.2 13.4 0.0 13.4
9-Apr-11 -1.4 -3.4 1.5 94.6 165.8 6.8 0.0 6.8
10-Apr-11 -2.3 -6.5 3.9 90.1 165.5 3.3 0.0 3.3
11-Apr-11 -2.4 -6.7 1.9 89.4 163.2 1.8 0.0 1.8
12-Apr-11 0.4 -2.8 3.1 76.3 162.0 0.3 0.1 0.2
13-Apr-11 1.4 -2.2 4.9 74.0 160.8 2.8 1.9 0.9
14-Apr-11 -0.4 -2.0 2.2 95.9 164.5 5.3 0.0 5.3
15-Apr-11 0.2 -2.6 5.8 82.8 162.1 2.7 0.3 2.4
16-Apr-11 0.3 -3.3 5.2 73.5 159.3 1.1 0.2 0.9
17-Apr-11 -0.4 -4.8 3.2 79.4 160.0 0.9 0.0 0.9
18-Apr-11 -0.6 -6.3 4.9 66.0 158.0 0.0 0.0 0.0
19-Apr-11 -0.5 -4.7 3.9 73.1 156.6 0.0 0.0 0.0
20-Apr-11 -0.3 -2.5 4.2 79.0 155.9 0.5 0.0 0.5
21-Apr-11 -0.5 -2.8 3.8 81.0 155.9 1.3 0.0 1.3
22-Apr-11 0.8 -2.0 4.8 80.3 155.1 0.7 0.3 0.4
23-Apr-11 2.4 -1.5 7.1 61.6 151.9 0.0 0.0 0.0
24-Apr-11 3.6 -3.9 10.6 50.2 147.6 0.0 0.0 0.0
25-Apr-11 3.9 0.0 9.9 70.0 143.9 0.0 0.0 0.0
26-Apr-11 2.8 -0.3 8.0 81.4 140.5 2.3 2.3 0.0
27-Apr-11 3.6 -1.2 10.0 63.4 137.0 0.0 0.0 0.0
28-Apr-11 4.2 -1.4 9.8 60.9 133.6 0.0 0.0 0.0
29-Apr-11 2.7 -0.8 7.1 74.9 130.2 0.1 0.1 0.0
30-Apr-11 1.5 -1.5 5.3 71.7 128.3 0.2 0.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 8 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-11 0.6 -3.2 3.5 73.0 127.1 0.4 0.1 0.3
2-May-11 3.3 0.6 8.4 78.4 125.5 1.5 1.5 0.0
3-May-11 1.6 -0.7 6.2 95.0 123.2 11.4 8.9 2.5
4-May-11 1.3 -1.3 4.4 94.6 131.6 11.2 7.3 3.9
5-May-11 3.4 0.7 9.3 89.9 124.1 2.1 2.1 0.0
6-May-11 4.4 0.8 9.7 77.3 118.0 1.2 1.2 0.0
7-May-11 6.8 1.5 12.1 58.9 113.1 0.0 0.0 0.0
8-May-11 6.1 1.2 11.2 70.4 108.8 0.8 0.8 0.0
9-May-11 3.4 1.2 7.1 87.0 103.8 2.4 2.4 0.0
10-May-11 2.2 -0.2 7.2 89.5 101.8 6.5 6.5 0.0
11-May-11 3.8 -1.0 9.5 67.8 98.4 0.0 0.0 0.0
12-May-11 3.0 0.1 7.6 72.9 96.0 1.0 1.0 0.0
13-May-11 5.6 -0.5 12.4 52.8 92.9 0.0 0.0 0.0
14-May-11 8.0 1.0 15.1 46.7 88.1 0.0 0.0 0.0
15-May-11 11.1 5.7 16.5 42.8 81.4 0.0 0.0 0.0
16-May-11 6.3 3.3 9.7 78.3 75.7 3.0 3.0 0.0
17-May-11 3.7 2.2 5.9 98.1 72.4 5.8 5.8 0.0
18-May-11 3.7 1.7 7.0 97.0 69.3 1.6 1.6 0.0
19-May-11 7.9 2.2 15.3 66.6 63.4 0.0 0.0 0.0
20-May-11 11.7 4.7 20.5 50.7 52.8 0.0 0.0 0.0
21-May-11 8.4 3.5 14.9 69.7 43.3 1.6 1.6 0.0
22-May-11 5.7 3.0 9.9 89.4 36.2 17.2 17.2 0.0
23-May-11 5.5 1.8 9.8 89.2 30.0 0.2 0.2 0.0
24-May-11 8.4 3.9 11.3 71.0 23.3 0.0 0.0 0.0
25-May-11 10.7 6.4 15.9 53.1 13.3 0.0 0.0 0.0
26-May-11 9.8 5.0 16.0 64.0 2.1 0.2 0.2 0.0
27-May-11 6.9 3.3 12.4 85.5 0.2 0.2 0.2 0.0
28-May-11 9.3 3.6 15.6 76.9 0.0 0.0 0.0 0.0
29-May-11 9.8 3.9 16.6 73.2 0.0 0.0 0.0 0.0
30-May-11 10.4 4.1 18.5 69.5 0.0 0.4 0.4 0.0
31-May-11 13.4 7.2 19.6 55.7 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-11 13.1 6.6 19.4 48.1 0.0 0.0 0.0 0.0
2-Jun-11 8.7 6.1 12.3 77.8 0.0 0.2 0.2 0.0
3-Jun-11 7.6 5.7 10.0 85.5 0.0 0.1 0.1 0.0
4-Jun-11 6.4 4.8 8.0 92.2 0.0 3.2 3.2 0.0
5-Jun-11 7.9 4.1 12.7 76.5 0.0 0.0 0.0 0.0
6-Jun-11 7.0 4.6 10.9 79.9 0.0 0.8 0.8 0.0
7-Jun-11 12.8 5.4 19.1 51.2 0.0 0.0 0.0 0.0
8-Jun-11 11.2 6.2 15.5 63.1 0.0 0.4 0.4 0.0
9-Jun-11 8.2 5.3 12.3 71.2 0.0 0.2 0.2 0.0
10-Jun-11 7.2 3.7 11.0 73.9 0.0 0.8 0.8 0.0
11-Jun-11 6.8 4.8 10.0 81.9 0.0 4.3 4.3 0.0
12-Jun-11 8.1 4.3 12.0 71.2 0.0 0.0 0.0 0.0
13-Jun-11 9.4 4.7 14.1 73.0 0.0 0.2 0.2 0.0
14-Jun-11 8.0 6.1 11.2 85.5 0.0 2.3 2.3 0.0
15-Jun-11 8.4 4.3 13.1 76.3 0.0 0.1 0.1 0.0
16-Jun-11 9.5 3.6 15.4 73.0 0.0 0.0 0.0 0.0
17-Jun-11 9.9 5.7 15.0 74.9 0.0 0.0 0.0 0.0
18-Jun-11 8.0 6.0 10.0 90.1 0.0 1.4 1.4 0.0
19-Jun-11 9.0 6.9 11.8 86.0 0.0 0.0 0.0 0.0
20-Jun-11 9.3 7.0 12.3 78.1 0.0 0.0 0.0 0.0
21-Jun-11 10.4 6.9 15.1 68.0 0.0 0.0 0.0 0.0
22-Jun-11 11.2 5.2 17.5 62.5 0.0 0.0 0.0 0.0
23-Jun-11 7.2 6.4 8.7 95.9 0.0 5.0 5.0 0.0
24-Jun-11 7.4 5.9 9.3 97.3 0.0 16.9 16.9 0.0
25-Jun-11 9.5 6.7 12.1 92.0 0.0 0.0 0.0 0.0
26-Jun-11 11.2 7.5 15.9 80.7 0.0 0.0 0.0 0.0
27-Jun-11 13.5 8.6 19.8 69.5 0.0 0.0 0.0 0.0
28-Jun-11 9.2 6.5 12.6 93.2 0.0 10.0 10.0 0.0
29-Jun-11 6.4 4.7 9.8 94.5 0.0 5.2 5.2 0.0
30-Jun-11 6.5 4.3 10.0 88.9 0.0 1.0 1.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-11 6.8 4.3 8.7 85.5 0.0 3.6 3.6 0.0
2-Jul-11 7.1 5.1 9.1 85.6 0.0 1.6 1.6 0.0
3-Jul-11 5.3 4.0 7.1 96.7 0.0 6.9 6.9 0.0
4-Jul-11 6.6 3.8 9.4 92.5 0.0 4.6 4.6 0.0
5-Jul-11 8.1 4.8 11.7 90.7 0.0 1.6 1.6 0.0
6-Jul-11 9.3 4.8 14.2 75.8 0.0 0.0 0.0 0.0
7-Jul-11 8.3 5.6 12.0 84.2 0.0 0.3 0.3 0.0
8-Jul-11 8.6 6.8 11.8 86.7 0.0 0.1 0.1 0.0
9-Jul-11 8.9 6.8 11.8 86.5 0.0 0.0 0.0 0.0
10-Jul-11 12.1 6.4 18.2 66.2 0.0 0.0 0.0 0.0
11-Jul-11 14.4 8.1 19.0 61.0 0.0 0.0 0.0 0.0
12-Jul-11 18.3 11.6 24.8 53.6 0.0 0.0 0.0 0.0
13-Jul-11 18.5 11.8 25.3 53.9 0.0 0.1 0.1 0.0
14-Jul-11 11.6 9.4 13.4 85.5 0.0 0.5 0.5 0.0
15-Jul-11 11.5 8.6 15.5 80.2 0.0 0.0 0.0 0.0
16-Jul-11 13.7 9.7 18.6 71.7 0.0 0.0 0.0 0.0
17-Jul-11 15.0 8.7 20.6 64.3 0.0 0.0 0.0 0.0
18-Jul-11 10.1 7.6 12.4 91.5 0.0 1.5 1.5 0.0
19-Jul-11 9.5 7.5 13.5 90.7 0.0 0.9 0.9 0.0
20-Jul-11 9.1 7.5 12.0 90.4 0.0 2.4 2.4 0.0
21-Jul-11 10.2 5.8 15.5 86.7 0.0 0.5 0.5 0.0
22-Jul-11 11.5 8.2 16.9 87.5 0.0 0.1 0.1 0.0
23-Jul-11 13.5 6.2 20.1 64.4 0.0 0.0 0.0 0.0
24-Jul-11 10.9 9.2 13.1 94.6 0.0 4.9 4.9 0.0
25-Jul-11 9.4 8.1 12.0 95.2 0.0 0.9 0.9 0.0
26-Jul-11 8.2 6.8 9.8 96.4 0.0 2.0 2.0 0.0
27-Jul-11 7.4 6.3 8.6 98.1 0.0 13.7 13.7 0.0
28-Jul-11 7.9 7.0 10.2 96.3 0.0 5.5 5.5 0.0
29-Jul-11 8.8 7.1 12.4 91.2 0.0 2.4 2.4 0.0
30-Jul-11 9.0 6.5 12.8 88.1 0.0 0.8 0.8 0.0
31-Jul-11 8.4 6.5 10.1 90.5 0.0 0.6 0.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-11 9.4 7.9 11.9 87.2 0.0 0.0 0.0 0.0
2-Aug-11 11.7 6.8 17.9 70.5 0.0 0.0 0.0 0.0
3-Aug-11 12.9 7.1 18.1 65.7 0.0 0.0 0.0 0.0
4-Aug-11 9.9 7.7 12.7 92.0 0.0 6.9 6.9 0.0
5-Aug-11 8.2 6.4 10.3 92.0 0.0 0.6 0.6 0.0
6-Aug-11 9.7 6.4 15.3 81.2 0.0 0.0 0.0 0.0
7-Aug-11 11.3 4.5 18.3 70.6 0.0 0.0 0.0 0.0
8-Aug-11 12.3 6.9 18.1 67.3 0.0 0.0 0.0 0.0
9-Aug-11 12.4 6.7 18.9 68.9 0.0 0.0 0.0 0.0
10-Aug-11 11.8 6.3 17.8 68.0 0.0 3.1 3.1 0.0
11-Aug-11 7.3 4.3 11.4 94.7 0.0 6.3 6.3 0.0
12-Aug-11 8.5 3.4 14.0 75.8 0.0 0.0 0.0 0.0
13-Aug-11 9.8 5.8 13.8 73.0 0.0 0.1 0.1 0.0
14-Aug-11 8.0 6.7 11.3 89.4 0.0 0.2 0.2 0.0
15-Aug-11 6.5 4.7 7.6 98.8 0.0 15.8 15.8 0.0
16-Aug-11 6.3 4.1 8.8 97.2 0.0 16.3 16.3 0.0
17-Aug-11 7.8 6.9 9.1 97.3 0.0 3.7 3.7 0.0
18-Aug-11 8.6 6.9 10.8 91.1 0.0 0.0 0.0 0.0
19-Aug-11 8.1 6.8 9.5 95.0 0.0 14.8 14.8 0.0
20-Aug-11 11.0 8.8 13.1 96.6 0.0 74.6 74.6 0.0
21-Aug-11 9.6 8.5 11.3 98.0 0.0 32.6 32.6 0.0
22-Aug-11 8.6 7.8 10.1 98.3 0.0 12.9 12.9 0.0
23-Aug-11 7.5 6.5 8.4 95.4 0.0 18.1 18.1 0.0
24-Aug-11 7.0 5.6 9.0 92.9 0.0 7.1 7.1 0.0
25-Aug-11 8.9 4.2 14.6 78.9 0.0 0.0 0.0 0.0
26-Aug-11 7.4 6.1 9.1 95.0 0.0 4.3 4.3 0.0
27-Aug-11 8.4 7.1 10.3 97.1 0.0 4.4 4.4 0.0
28-Aug-11 8.6 7.2 10.4 96.3 0.0 18.7 18.7 0.0
29-Aug-11 7.9 6.7 10.1 96.1 0.0 9.4 9.4 0.0
30-Aug-11 8.1 6.0 10.3 95.8 0.0 0.0 0.0 0.0
31-Aug-11 8.2 6.5 10.9 89.9 0.0 0.7 0.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-11 7.1 4.9 9.6 94.8 0.0 8.9 8.9 0.0
2-Sep-11 7.6 6.6 9.3 97.0 0.0 0.9 0.9 0.0
3-Sep-11 8.4 6.9 10.2 98.2 0.0 35.7 35.7 0.0
4-Sep-11 7.7 5.5 9.7 98.5 0.0 15.6 15.6 0.0
5-Sep-11 7.1 4.9 9.7 93.2 0.0 14.0 14.0 0.0
6-Sep-11 10.0 8.1 11.3 97.7 0.0 98.8 98.8 0.0
7-Sep-11 9.5 7.8 11.1 96.9 0.0 40.1 40.1 0.0
8-Sep-11 12.4 10.3 14.4 97.6 0.0 63.7 63.7 0.0
9-Sep-11 11.9 7.8 15.0 83.8 0.0 0.0 0.0 0.0
10-Sep-11 9.9 6.1 13.2 83.0 0.0 0.0 0.0 0.0
11-Sep-11 10.8 6.1 15.9 64.8 0.0 0.0 0.0 0.0
12-Sep-11 13.0 8.6 19.0 50.8 0.0 0.0 0.0 0.0
13-Sep-11 10.4 8.7 13.6 87.0 0.0 0.0 0.0 0.0
14-Sep-11 9.5 7.6 11.7 92.7 0.0 1.4 1.4 0.0
15-Sep-11 8.1 4.5 9.9 97.1 0.0 7.3 7.3 0.0
16-Sep-11 5.4 3.0 7.8 91.5 0.0 0.7 0.7 0.0
17-Sep-11 6.6 4.3 10.2 86.0 0.0 0.8 0.8 0.0
18-Sep-11 6.5 4.5 8.1 85.2 0.0 10.7 10.7 0.0
19-Sep-11 6.7 4.8 8.8 90.6 0.0 0.5 0.5 0.0
20-Sep-11 7.5 5.6 9.6 92.1 0.0 30.2 30.2 0.0
21-Sep-11 6.2 3.7 8.4 93.4 0.0 21.8 21.8 0.0
22-Sep-11 4.8 2.8 8.3 88.7 0.0 12.4 12.4 0.0
23-Sep-11 4.3 2.9 6.1 95.1 0.0 38.5 38.5 0.0
24-Sep-11 4.7 2.3 8.1 82.6 0.0 0.9 0.9 0.0
25-Sep-11 3.5 1.7 6.2 91.9 0.0 1.4 1.4 0.0
26-Sep-11 3.7 1.1 5.3 80.1 0.0 0.9 0.9 0.0
27-Sep-11 4.5 2.9 6.1 92.6 0.0 8.9 8.9 0.0
28-Sep-11 3.4 2.2 5.1 96.4 0.0 1.0 1.0 0.0
29-Sep-11 3.8 2.1 5.1 85.5 0.0 7.1 7.1 0.0
30-Sep-11 3.0 1.3 5.2 93.1 0.0 15.3 15.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-11 2.5 -1.0 6.3 76.8 0.0 0.0 0.0 0.0
2-Oct-11 3.2 0.3 7.8 70.6 0.0 0.0 0.0 0.0
3-Oct-11 5.1 0.7 8.2 63.3 0.0 0.0 0.0 0.0
4-Oct-11 5.6 2.3 8.5 83.0 0.0 0.2 0.2 0.0
5-Oct-11 5.5 1.9 11.2 76.4 0.0 0.1 0.1 0.0
6-Oct-11 3.6 2.2 5.4 93.3 0.0 5.4 5.4 0.0
7-Oct-11 3.5 2.3 6.7 94.1 0.0 0.6 0.6 0.0
8-Oct-11 3.5 1.9 4.8 83.8 0.0 5.7 5.7 0.0
9-Oct-11 3.1 1.8 4.5 97.0 0.0 7.5 7.5 0.0
10-Oct-11 4.4 1.5 6.6 73.9 0.0 0.0 0.0 0.0
11-Oct-11 6.4 4.8 8.0 72.4 0.0 2.3 2.3 0.0
12-Oct-11 4.3 2.9 6.2 98.4 0.0 6.3 6.3 0.0
13-Oct-11 2.2 0.6 3.8 99.9 0.0 4.0 4.0 0.0
14-Oct-11 0.5 -0.5 2.1 98.1 0.0 2.8 0.7 2.1
15-Oct-11 0.2 -1.2 1.7 91.2 0.0 0.3 0.0 0.3
16-Oct-11 1.4 0.0 3.4 89.1 0.0 2.3 1.7 0.6
17-Oct-11 1.8 0.2 3.2 98.0 0.0 24.8 22.2 2.6
18-Oct-11 4.1 2.5 5.7 97.9 0.0 40.1 40.1 0.0
19-Oct-11 2.0 0.4 3.9 99.6 0.0 4.8 4.7 0.1
20-Oct-11 0.5 -1.7 3.4 94.5 0.0 0.0 0.0 0.0
21-Oct-11 0.6 -1.5 2.0 86.6 0.8 8.8 2.4 6.4
22-Oct-11 0.5 -0.8 2.0 98.9 4.3 12.8 2.9 9.9
23-Oct-11 0.2 -0.8 1.0 99.7 11.7 16.1 1.2 14.9
24-Oct-11 0.8 -0.1 2.4 99.6 13.9 0.8 0.3 0.5
25-Oct-11 1.0 0.1 2.9 98.8 10.2 10.1 4.9 5.1
26-Oct-11 0.1 -0.7 0.9 98.8 18.6 18.9 0.8 18.0
27-Oct-11 0.5 -0.4 2.1 95.7 25.8 10.2 2.6 7.7
28-Oct-11 0.6 -0.1 1.4 97.4 33.5 16.7 4.6 12.1
29-Oct-11 0.2 -0.6 1.6 99.9 45.7 15.1 1.8 13.3
30-Oct-11 0.2 -0.7 1.3 99.4 67.9 10.4 1.0 9.4
31-Oct-11 0.0 -0.7 0.6 97.3 64.7 9.4 0.0 9.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-11 0.1 -0.8 1.0 100.0 74.8 33.2 1.3 31.9
2-Nov-11 -1.4 -5.7 0.3 93.9 100.1 0.0 0.0 0.0
3-Nov-11 -8.1 -12.4 -5.6 74.5 88.6 0.3 0.0 0.3
4-Nov-11 -7.5 -12.5 -3.8 88.7 83.7 0.0 0.0 0.0
5-Nov-11 -2.8 -3.9 -1.1 96.7 93.1 0.1 0.0 0.1
6-Nov-11 -1.9 -2.7 -0.4 99.5 94.7 0.0 0.0 0.0
7-Nov-11 -1.7 -2.3 -0.6 99.8 108.2 0.0 0.0 0.0
8-Nov-11 -1.5 -3.0 0.7 89.2 106.2 0.0 0.0 0.0
9-Nov-11 -1.3 -3.4 -0.2 90.1 106.1 0.2 0.0 0.2
10-Nov-11 -2.2 -3.2 -1.5 98.4 116.0 0.0 0.0 0.0
11-Nov-11 -2.2 -3.8 1.1 98.3 123.4 0.1 0.0 0.1
12-Nov-11 -2.0 -4.0 -0.4 99.8 137.8 0.0 0.0 0.0
13-Nov-11 -3.2 -5.2 -1.3 99.7 151.9 0.4 0.0 0.4
14-Nov-11 -5.5 -7.1 -3.1 98.4 150.2 0.1 0.0 0.1
15-Nov-11 -4.4 -6.0 -1.5 98.9 151.5 0.0 0.0 0.0
16-Nov-11 -2.8 -4.9 -1.4 90.2 147.0 0.0 0.0 0.0
17-Nov-11 -4.9 -9.5 -1.7 79.6 140.1 0.3 0.0 0.3
18-Nov-11 -12.7 -15.6 -9.5 73.9 133.2 0.2 0.0 0.2
19-Nov-11 -15.6 -17.7 -14.0 72.4 129.0 0.2 0.0 0.2
20-Nov-11 -14.6 -18.2 -8.5 78.4 126.0 0.0 0.0 0.0
21-Nov-11 -6.4 -8.7 -3.9 79.6 124.6 0.2 0.0 0.2
22-Nov-11 -3.8 -5.2 -2.4 88.9 125.7 0.0 0.0 0.0
23-Nov-11 -4.5 -5.2 -3.9 98.3 141.7 0.1 0.0 0.1
24-Nov-11 -5.0 -7.6 -3.7 97.1 157.4 0.0 0.0 0.0
25-Nov-11 -6.0 -8.1 -2.9 89.0 151.7 0.0 0.0 0.0
26-Nov-11 -2.5 -3.8 -1.3 93.5 156.5 0.1 0.0 0.1
27-Nov-11 -4.1 -5.6 -2.6 93.0 151.8 0.0 0.0 0.0
28-Nov-11 -2.9 -5.0 -1.3 99.0 176.3 0.0 0.0 0.0
29-Nov-11 -4.1 -8.7 -1.6 89.8 178.2 0.0 0.0 0.0
30-Nov-11 -5.5 -9.0 -0.6 90.9 169.6 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-11 -1.8 -2.6 -0.4 95.4 189.2 0.1 0.0 0.1
2-Dec-11 -1.0 -2.2 0.5 95.9 191.9 0.1 0.0 0.1
3-Dec-11 -0.5 -1.9 1.5 96.0 184.7 0.6 0.0 0.6
4-Dec-11 -1.4 -2.6 -0.3 98.1 177.8 0.1 0.0 0.1
5-Dec-11 0.4 -1.5 2.2 96.7 172.1 15.5 3.3 12.3
6-Dec-11 -5.9 -9.2 -1.5 83.1 167.5 0.0 0.0 0.0
7-Dec-11 -9.2 -11.5 -6.3 84.6 163.8 0.0 0.0 0.0
8-Dec-11 -6.0 -9.3 -3.0 96.4 162.4 3.9 0.0 3.9
9-Dec-11 -3.4 -4.4 -1.8 99.5 164.7 12.0 0.0 12.0
10-Dec-11 -3.7 -6.1 -1.7 99.2 174.5 8.9 0.0 8.9
11-Dec-11 -7.1 -8.8 -5.2 96.0 171.7 0.0 0.0 0.0
12-Dec-11 -5.7 -8.4 -2.2 97.8 178.0 11.7 0.0 11.7
13-Dec-11 -6.4 -8.2 -3.6 96.3 176.6 0.0 0.0 0.0
14-Dec-11 -8.8 -10.2 -7.7 89.0 171.9 0.0 0.0 0.0
15-Dec-11 -9.3 -11.3 -8.0 87.2 170.1 1.0 0.0 1.0
16-Dec-11 -6.1 -9.4 -4.6 92.3 172.2 7.9 0.0 7.9
17-Dec-11 -3.3 -5.1 -1.5 97.9 174.5 0.0 0.0 0.0
18-Dec-11 -7.1 -8.7 -4.6 94.1 172.3 12.3 0.0 12.3
19-Dec-11 -2.4 -4.6 -0.8 99.9 189.3 49.1 0.0 49.1
20-Dec-11 -1.8 -4.2 -0.2 99.0 204.9 6.8 0.0 6.8
21-Dec-11 -4.7 -5.4 -3.7 97.1 200.4 37.9 0.0 37.9
22-Dec-11 -2.5 -4.6 -1.1 99.2 212.5 27.8 0.0 27.8
23-Dec-11 -1.7 -2.5 -0.2 99.5 224.5 52.4 0.0 52.4
24-Dec-11 -1.3 -2.3 -0.1 98.4 242.4 7.5 0.0 7.5
25-Dec-11 -2.1 -3.9 -0.7 99.2 247.5 0.0 0.0 0.0
26-Dec-11 -2.8 -4.8 -0.9 94.1 244.4 0.0 0.0 0.0
27-Dec-11 -5.1 -6.0 -3.9 88.6 246.6 0.0 0.0 0.0
28-Dec-11 -3.2 -5.0 -1.4 86.7 242.4 0.2 0.0 0.2
29-Dec-11 -5.8 -10.2 -1.3 87.0 244.9 0.0 0.0 0.0
30-Dec-11 -7.5 -8.8 -6.4 83.8 237.6 0.2 0.0 0.2
31-Dec-11 -7.7 -9.5 -6.3 88.0 236.8 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2012
1-Jan-12 -4.4 -7.2 -3.0 83.9 216.2 0.0 0.0 0.0
2-Jan-12 -2.9 -6.0 -0.4 95.5 226.1 0.0 0.0 0.0
3-Jan-12 -1.9 -5.9 2.1 94.9 230.2 0.0 0.0 0.0
4-Jan-12 0.8 -1.0 2.9 96.5 232.8 40.3 15.2 25.2
5-Jan-12 -2.4 -7.0 -0.9 97.9 254.6 4.5 0.0 4.5
6-Jan-12 -5.6 -8.9 -4.1 93.5 248.3 0.3 0.0 0.3
7-Jan-12 -2.1 -4.2 0.0 99.8 262.8 0.4 0.0 0.4
8-Jan-12 -0.4 -1.4 0.8 100.0 276.8 0.8 0.0 0.8
9-Jan-12 -4.3 -8.3 -1.4 96.8 276.3 0.0 0.0 0.0
10-Jan-12 -9.8 -11.9 -7.3 88.1 268.3 0.5 0.0 0.5
11-Jan-12 -8.2 -10.0 -6.7 91.6 264.3 0.0 0.0 0.0
12-Jan-12 -4.7 -7.3 -2.2 98.4 277.9 0.0 0.0 0.0
13-Jan-12 -5.4 -7.6 -3.6 96.3 278.1 2.9 0.0 2.9
14-Jan-12 -8.9 -13.9 -7.1 77.3 265.4 1.4 0.0 1.4
15-Jan-12 -18.2 -21.8 -13.8 61.6 239.5 8.8 0.0 8.8
16-Jan-12 -23.8 -25.9 -21.7 48.7 233.3 11.0 0.0 11.0
17-Jan-12 -25.0 -26.7 -23.4 45.7 230.2 6.1 0.0 6.1
18-Jan-12 -22.0 -24.7 -19.8 52.3 228.4 0.4 0.0 0.4
19-Jan-12 -21.7 -24.0 -19.5 54.8 226.5 12.1 0.0 12.1
20-Jan-12 -16.2 -21.2 -11.8 75.7 228.2 0.0 0.0 0.0
21-Jan-12 -10.8 -13.3 -9.3 85.7 234.6 0.0 0.0 0.0
22-Jan-12 -6.6 -9.6 -3.9 84.8 246.6 0.0 0.0 0.0
23-Jan-12 -5.1 -6.0 -3.3 92.0 249.1 0.0 0.0 0.0
24-Jan-12 -2.1 -5.6 1.7 86.6 256.5 0.0 0.0 0.0
25-Jan-12 -4.2 -5.9 1.9 95.9 270.7 20.7 0.0 20.7
26-Jan-12 -7.1 -8.1 -5.2 96.1 281.8 18.2 0.0 18.2
27-Jan-12 -6.2 -6.9 -5.3 93.6 291.7 8.8 0.0 8.8
28-Jan-12 -4.8 -6.8 -3.3 94.0 291.8 12.5 0.0 12.5
29-Jan-12 -2.2 -3.4 -0.8 96.4 291.9 17.0 0.0 17.0
30-Jan-12 -1.6 -2.8 -0.3 98.7 301.7 35.6 0.0 35.6
31-Jan-12 -1.4 -2.8 2.2 97.6 313.5 16.9 0.0 16.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-12 -1.4 -2.6 1.4 93.6 315.6 23.7 0.0 23.7
2-Feb-12 0.1 -1.4 1.8 98.0 321.1 - - -
3-Feb-12 -0.5 -5.4 3.4 94.8 315.8 - - -
4-Feb-12 -1.9 -6.3 3.3 86.5 306.4 - - -
5-Feb-12 2.9 0.5 4.4 73.5 299.1 - - -
6-Feb-12 2.0 0.9 3.7 69.1 293.0 - - -
7-Feb-12 1.5 -2.5 4.5 62.0 288.4 - - -
8-Feb-12 -0.6 -4.7 4.0 69.3 284.7 - - -
9-Feb-12 2.4 -0.5 5.4 69.3 281.9 - - -
10-Feb-12 -0.6 -3.6 4.2 83.9 278.3 - - -
11-Feb-12 -0.5 -4.0 3.7 83.7 276.3 - - -
12-Feb-12 -1.4 -3.6 0.8 95.7 285.2 - - -
13-Feb-12 -4.0 -7.5 -0.2 85.8 285.3 - - -
14-Feb-12 -4.0 -7.3 2.2 73.5 282.0 - - -
15-Feb-12 -5.2 -8.5 -0.7 73.7 279.7 - - -
16-Feb-12 -3.1 -5.2 2.8 89.1 283.2 - - -
17-Feb-12 -1.2 -3.7 1.5 76.8 280.9 - - -
18-Feb-12 -2.5 -4.1 -0.6 84.2 279.6 - - -
19-Feb-12 -3.0 -5.2 0.2 82.4 282.3 - - -
20-Feb-12 -2.0 -2.5 -0.8 85.5 284.6 - - -
21-Feb-12 -1.8 -2.8 -0.5 95.2 293.2 - - -
22-Feb-12 -1.9 -3.5 1.7 97.1 295.9 - - -
23-Feb-12 -4.6 -10.2 -0.3 86.7 296.3 - - -
24-Feb-12 -6.6 -10.2 -4.3 73.1 292.5 - - -
25-Feb-12 -7.2 -12.0 -4.7 61.4 288.7 - - -
26-Feb-12 -10.2 -15.6 -4.5 66.9 286.1 11.5 0.0 11.5
27-Feb-12 -7.7 -9.8 -5.1 83.1 289.1 4.7 0.0 4.7
28-Feb-12 -4.5 -8.5 -0.8 67.3 287.6 1.5 0.0 1.5
29-Feb-12 -4.7 -6.6 -2.9 71.8 285.1 2.4 0.0 2.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-12 -4.9 -7.8 -1.4 87.5 284.8 6.1 0.0 6.1
2-Mar-12 -2.6 -4.7 -1.2 96.2 298.0 10.8 0.0 10.8
3-Mar-12 -3.1 -4.5 -1.8 93.3 301.8 7.0 0.0 7.0
4-Mar-12 -5.7 -8.5 -2.2 90.3 306.1 10.9 0.0 10.9
5-Mar-12 -9.0 -12.4 -3.4 72.8 305.0 6.4 0.0 6.4
6-Mar-12 -5.8 -10.2 -1.5 92.6 303.5 4.9 0.0 4.9
7-Mar-12 -0.6 -1.5 0.4 96.4 306.1 11.3 0.0 11.3
8-Mar-12 -0.3 -1.4 1.2 99.1 338.9 34.7 0.0 34.7
9-Mar-12 -2.1 -3.9 -0.3 98.8 357.8 - - -
10-Mar-12 -1.9 -3.8 0.0 87.6 352.9 - - -
11-Mar-12 -2.4 -7.1 6.1 88.2 346.5 - - -
12-Mar-12 -4.8 -9.0 -0.7 72.6 342.3 0.0 0.0 0.0
13-Mar-12 -4.6 -8.1 0.4 80.7 338.8 0.8 0.0 0.8
14-Mar-12 -4.3 -10.0 -1.0 72.5 334.8 1.9 0.0 1.9
15-Mar-12 -0.4 -2.4 3.0 76.7 331.0 1.3 0.0 1.3
16-Mar-12 -1.5 -5.8 4.9 82.7 334.8 0.5 0.0 0.5
17-Mar-12 -3.4 -8.8 3.7 74.8 328.4 0.0 0.0 0.0
18-Mar-12 -5.6 -10.4 0.6 70.4 325.3 0.0 0.0 0.0
19-Mar-12 -6.0 -12.0 1.6 61.4 323.1 0.9 0.0 0.9
20-Mar-12 -2.9 -6.4 1.4 60.7 321.2 0.0 0.0 0.0
21-Mar-12 -4.0 -9.1 0.0 89.5 325.3 2.2 0.0 2.2
22-Mar-12 -2.8 -8.9 4.0 68.3 323.9 1.8 0.0 1.8
23-Mar-12 -3.9 -7.7 1.5 76.6 321.0 0.0 0.0 0.0
24-Mar-12 -4.0 -10.2 1.7 66.1 320.0 0.0 0.0 0.0
25-Mar-12 -4.2 -9.5 2.3 60.4 317.7 0.0 0.0 0.0
26-Mar-12 -2.2 -8.2 3.4 65.7 315.8 1.9 0.0 1.9
27-Mar-12 2.5 -1.5 9.3 59.6 311.5 0.0 0.0 0.0
28-Mar-12 3.4 0.3 7.5 66.6 307.5 1.8 1.8 0.0
29-Mar-12 2.0 -1.9 6.8 76.4 305.6 4.8 4.8 0.0
30-Mar-12 -0.9 -3.8 4.8 88.3 307.5 3.6 0.0 3.6
31-Mar-12 -2.3 -6.3 4.9 69.8 303.4 0.1 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 19 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-12 -2.1 -7.0 5.1 66.9 301.5 0.6 0.0 0.6
2-Apr-12 0.2 -2.8 3.6 78.0 300.9 2.8 0.2 2.6
3-Apr-12 0.1 -3.4 4.4 64.5 300.6 0.0 0.0 0.0
4-Apr-12 0.3 -4.9 6.2 61.5 298.4 0.0 0.0 0.0
5-Apr-12 0.2 -5.4 6.4 59.7 296.7 0.1 0.0 0.1
6-Apr-12 1.2 -3.6 6.7 50.1 294.7 0.0 0.0 0.0
7-Apr-12 1.3 -4.1 6.4 58.6 292.4 0.0 0.0 0.0
8-Apr-12 4.4 -1.9 11.0 47.8 289.0 0.0 0.0 0.0
9-Apr-12 6.7 1.7 13.3 40.5 284.3 0.0 0.0 0.0
10-Apr-12 6.3 2.2 11.0 52.2 279.7 0.0 0.0 0.0
11-Apr-12 6.3 2.5 11.1 70.4 273.3 2.0 2.0 0.0
12-Apr-12 4.3 2.1 7.9 89.6 265.4 3.9 3.9 0.0
13-Apr-12 3.1 1.6 7.1 97.6 260.0 0.2 0.2 0.0
14-Apr-12 3.1 1.4 6.1 94.1 255.2 0.6 0.6 0.0
15-Apr-12 4.5 0.9 10.0 69.5 251.1 0.0 0.0 0.0
16-Apr-12 6.3 2.3 11.0 54.7 246.3 0.0 0.0 0.0
17-Apr-12 4.1 0.2 9.7 65.9 242.0 1.9 1.9 0.0
18-Apr-12 5.1 0.3 10.6 59.3 238.7 1.4 1.4 0.0
19-Apr-12 3.0 0.2 6.7 76.6 236.4 0.7 0.7 0.0
20-Apr-12 1.1 -0.9 3.5 91.7 235.1 6.3 3.4 2.9
21-Apr-12 2.2 -1.7 7.8 66.7 233.5 0.2 0.2 0.0
22-Apr-12 3.6 -2.0 9.3 50.2 230.3 0.0 0.0 0.0
23-Apr-12 2.5 -0.6 7.1 73.6 227.9 0.3 0.3 0.0
24-Apr-12 3.3 -2.0 8.4 58.4 225.9 0.0 0.0 0.0
25-Apr-12 5.7 1.7 10.2 65.4 222.5 0.0 0.0 0.0
26-Apr-12 3.0 0.2 7.6 85.1 218.2 2.8 2.8 0.0
27-Apr-12 0.4 -1.1 2.7 94.3 218.0 9.6 2.0 7.7
28-Apr-12 2.3 -0.4 7.8 92.6 220.1 4.1 4.1 0.0
29-Apr-12 2.1 0.1 5.1 95.0 216.0 0.3 0.3 0.0
30-Apr-12 3.7 -0.2 9.5 81.4 212.8 3.1 3.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-12 1.8 -0.4 4.6 94.8 209.4 2.0 1.8 0.2
2-May-12 1.9 -0.8 6.5 80.6 206.3 1.8 1.7 0.1
3-May-12 2.8 -1.2 8.1 70.4 203.6 0.0 0.0 0.0
4-May-12 1.3 -0.8 4.6 83.6 202.3 1.9 1.2 0.6
5-May-12 1.5 -0.9 5.8 90.6 204.6 6.0 4.5 1.5
6-May-12 1.4 -0.1 3.1 96.2 203.5 19.2 13.8 5.5
7-May-12 2.4 0.3 5.0 95.2 201.6 29.1 29.1 0.0
8-May-12 0.8 -1.3 4.7 89.7 200.4 7.9 3.3 4.6
9-May-12 -0.6 -3.0 2.6 91.4 202.2 2.6 0.0 2.6
10-May-12 1.0 -1.4 4.7 87.7 200.7 2.9 1.4 1.5
11-May-12 2.1 -0.1 6.8 90.2 197.8 2.4 2.4 0.0
12-May-12 1.3 -0.1 3.9 96.6 195.6 8.7 5.9 2.9
13-May-12 2.1 -0.9 6.3 82.6 195.2 6.3 6.3 0.0
14-May-12 4.1 -2.5 9.7 55.9 190.9 0.0 0.0 0.0
15-May-12 2.1 -1.7 5.8 70.9 189.3 0.2 0.2 0.0
16-May-12 0.6 -2.2 5.4 83.1 187.8 0.9 0.3 0.7
17-May-12 3.3 -0.7 8.3 72.9 185.8 0.0 0.0 0.0
18-May-12 3.9 0.9 8.8 75.6 182.6 0.1 0.1 0.0
19-May-12 5.0 1.0 9.3 64.7 178.5 0.0 0.0 0.0
20-May-12 6.6 1.5 11.2 59.6 174.6 0.0 0.0 0.0
21-May-12 7.5 3.4 11.2 73.2 169.0 1.8 1.8 0.0
22-May-12 5.3 2.7 9.9 78.6 162.3 0.0 0.0 0.0
23-May-12 6.9 1.5 12.8 61.4 157.7 0.0 0.0 0.0
24-May-12 9.9 4.4 16.1 56.2 150.5 0.0 0.0 0.0
25-May-12 10.0 4.3 16.0 56.5 142.5 0.0 0.0 0.0
26-May-12 7.3 3.3 14.1 71.7 136.6 1.1 1.1 0.0
27-May-12 5.6 2.7 11.2 85.0 132.1 0.1 0.1 0.0
28-May-12 5.3 1.9 10.0 81.0 127.6 0.2 0.2 0.0
29-May-12 5.7 1.8 10.4 68.5 123.1 0.0 0.0 0.0
30-May-12 4.9 2.6 9.5 83.1 119.1 3.0 3.0 0.0
31-May-12 4.4 1.9 9.1 90.6 115.2 3.7 3.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-12 4.7 1.1 8.9 80.8 111.4 4.7 4.7 0.0
2-Jun-12 4.6 0.5 10.2 78.2 106.5 0.7 0.7 0.0
3-Jun-12 5.6 -0.1 11.5 66.4 101.7 0.0 0.0 0.0
4-Jun-12 9.0 0.5 15.4 50.3 96.2 0.0 0.0 0.0
5-Jun-12 7.4 3.8 11.0 80.4 89.3 2.4 2.4 0.0
6-Jun-12 5.6 2.6 9.4 82.1 85.2 0.0 0.0 0.0
7-Jun-12 4.5 3.0 6.9 91.6 81.3 7.5 7.5 0.0
8-Jun-12 6.1 3.1 12.1 84.6 77.1 0.7 0.7 0.0
9-Jun-12 6.8 3.1 12.0 73.2 71.2 0.1 0.1 0.0
10-Jun-12 7.8 2.5 13.4 72.7 65.1 1.5 1.5 0.0
11-Jun-12 6.8 3.9 11.1 93.1 58.1 11.5 11.5 0.0
12-Jun-12 6.0 2.6 11.2 76.6 52.3 0.1 0.1 0.0
13-Jun-12 4.6 2.2 8.6 84.9 47.5 0.8 0.8 0.0
14-Jun-12 5.6 2.6 10.6 79.5 43.5 0.1 0.1 0.0
15-Jun-12 6.9 2.6 12.7 72.5 38.2 6.8 6.8 0.0
16-Jun-12 6.4 3.1 10.2 91.0 34.0 9.9 9.9 0.0
17-Jun-12 7.7 4.4 13.3 85.2 27.1 0.1 0.1 0.0
18-Jun-12 8.8 4.5 13.8 78.3 19.1 0.0 0.0 0.0
19-Jun-12 7.9 5.2 10.7 80.1 10.7 0.1 0.1 0.0
20-Jun-12 8.6 4.5 14.3 77.1 3.4 0.1 0.1 0.0
21-Jun-12 11.3 5.1 18.9 65.4 0.0 1.5 1.5 0.0
22-Jun-12 16.0 9.0 22.6 46.2 0.0 0.0 0.0 0.0
23-Jun-12 17.3 10.4 24.6 40.5 0.0 0.1 0.1 0.0
24-Jun-12 13.7 7.5 21.1 59.4 0.0 0.1 0.1 0.0
25-Jun-12 7.4 5.5 9.2 80.6 0.0 0.2 0.2 0.0
26-Jun-12 5.5 4.3 6.7 92.4 0.0 2.6 2.6 0.0
27-Jun-12 6.4 3.9 9.0 91.8 0.0 2.6 2.6 0.0
28-Jun-12 7.6 5.0 11.2 91.0 0.0 3.9 3.9 0.0
29-Jun-12 7.4 4.9 10.9 92.1 0.0 4.7 4.7 0.0
30-Jun-12 6.7 4.3 10.6 82.0 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-12 5.4 3.8 7.1 93.3 0.0 3.3 3.3 0.0
2-Jul-12 7.9 3.6 13.0 76.8 0.0 0.2 0.2 0.0
3-Jul-12 8.6 4.4 13.0 74.5 0.0 0.0 0.0 0.0
4-Jul-12 8.8 6.5 12.2 76.4 0.0 0.0 0.0 0.0
5-Jul-12 9.3 5.3 14.7 65.2 0.0 0.0 0.0 0.0
6-Jul-12 12.1 4.5 18.6 51.8 0.0 0.0 0.0 0.0
7-Jul-12 8.3 6.5 10.1 92.2 0.0 6.1 6.1 0.0
8-Jul-12 7.7 5.7 9.6 95.0 0.0 4.5 4.5 0.0
9-Jul-12 11.7 5.9 19.2 77.6 0.0 4.3 4.3 0.0
10-Jul-12 9.7 5.0 13.2 79.5 0.0 4.5 4.5 0.0
11-Jul-12 9.9 2.6 16.8 62.0 0.0 0.0 0.0 0.0
12-Jul-12 13.2 5.1 20.4 52.9 0.0 0.0 0.0 0.0
13-Jul-12 13.6 8.2 19.5 64.4 0.0 0.2 0.2 0.0
14-Jul-12 11.8 8.4 15.5 85.1 0.0 9.0 9.0 0.0
15-Jul-12 15.6 8.1 22.3 60.5 0.0 0.0 0.0 0.0
16-Jul-12 14.4 8.4 20.6 61.4 0.0 0.1 0.1 0.0
17-Jul-12 11.5 6.9 16.1 70.2 0.0 0.0 0.0 0.0
18-Jul-12 9.3 7.7 11.7 78.6 0.0 0.0 0.0 0.0
19-Jul-12 10.0 6.5 12.2 80.3 0.0 1.3 1.3 0.0
20-Jul-12 16.1 9.9 24.4 63.5 0.0 1.4 1.4 0.0
21-Jul-12 10.4 9.3 12.2 92.9 0.0 19.6 19.6 0.0
22-Jul-12 11.1 7.9 14.0 90.4 0.0 0.2 0.2 0.0
23-Jul-12 12.0 9.1 16.5 83.2 0.0 0.0 0.0 0.0
24-Jul-12 12.0 8.4 16.2 80.7 0.0 0.2 0.2 0.0
25-Jul-12 14.5 7.7 22.7 70.0 0.0 0.0 0.0 0.0
26-Jul-12 16.9 9.6 24.4 62.0 0.0 0.0 0.0 0.0
27-Jul-12 13.5 10.6 19.5 81.6 0.0 0.8 0.8 0.0
28-Jul-12 11.6 8.2 15.8 80.3 0.0 0.1 0.1 0.0
29-Jul-12 11.0 8.4 15.2 83.2 0.0 3.3 3.3 0.0
30-Jul-12 9.0 7.9 10.8 94.5 0.0 2.1 2.1 0.0
31-Jul-12 8.0 6.0 9.9 96.6 0.0 9.8 9.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-12 9.5 5.8 14.3 86.1 0.0 0.0 0.0 0.0
2-Aug-12 9.3 8.4 10.8 93.6 0.0 0.6 0.6 0.0
3-Aug-12 9.8 8.6 11.4 97.3 0.0 4.7 4.7 0.0
4-Aug-12 11.9 8.7 17.7 86.7 0.0 1.1 1.1 0.0
5-Aug-12 12.3 7.7 17.4 80.3 0.0 0.0 0.0 0.0
6-Aug-12 15.0 9.7 21.7 70.7 0.0 0.0 0.0 0.0
7-Aug-12 15.1 11.5 20.4 74.5 0.0 0.1 0.1 0.0
8-Aug-12 11.3 7.1 14.0 93.9 0.0 12.5 12.5 0.0
9-Aug-12 7.3 6.3 8.7 96.0 0.0 7.1 7.1 0.0
10-Aug-12 8.4 6.3 11.8 95.1 0.0 0.1 0.1 0.0
11-Aug-12 10.4 7.6 14.1 88.6 0.0 0.3 0.3 0.0
12-Aug-12 10.3 7.3 13.7 86.9 0.0 0.0 0.0 0.0
13-Aug-12 9.4 7.1 11.6 91.0 0.0 11.7 11.7 0.0
14-Aug-12 13.9 6.9 21.4 69.6 0.0 0.0 0.0 0.0
15-Aug-12 15.4 9.2 21.9 61.8 0.0 0.0 0.0 0.0
16-Aug-12 15.2 9.0 22.1 64.2 0.0 0.0 0.0 0.0
17-Aug-12 16.8 9.3 24.2 57.2 0.0 0.0 0.0 0.0
18-Aug-12 15.3 11.2 20.5 65.7 0.0 0.1 0.1 0.0
19-Aug-12 16.0 10.3 22.5 64.6 0.0 0.1 0.1 0.0
20-Aug-12 13.5 11.2 18.6 84.9 0.0 0.2 0.2 0.0
21-Aug-12 11.6 9.6 15.3 88.8 0.0 0.0 0.0 0.0
22-Aug-12 9.7 7.4 14.0 82.0 0.0 0.2 0.2 0.0
23-Aug-12 7.2 6.8 7.7 96.4 0.0 17.8 17.8 0.0
24-Aug-12 8.9 7.2 13.1 91.6 0.0 0.1 0.1 0.0
25-Aug-12 10.8 6.6 15.7 77.6 0.0 0.0 0.0 0.0
26-Aug-12 14.2 8.8 21.1 63.8 0.0 0.0 0.0 0.0
27-Aug-12 12.4 8.6 17.6 76.3 0.0 5.2 5.2 0.0
28-Aug-12 8.3 7.6 9.3 97.8 0.0 15.9 15.9 0.0
29-Aug-12 9.0 6.0 11.9 83.8 0.0 3.4 3.4 0.0
30-Aug-12 10.3 6.9 14.5 79.2 0.0 0.1 0.1 0.0
31-Aug-12 9.9 6.9 15.6 83.5 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-12 9.2 5.6 15.5 78.1 0.0 0.3 0.3 0.0
2-Sep-12 7.5 6.3 10.3 89.6 0.0 4.4 4.4 0.0
3-Sep-12 7.7 6.2 9.2 97.2 0.0 0.4 0.4 0.0
4-Sep-12 9.3 7.6 13.0 91.8 0.0 3.8 3.8 0.0
5-Sep-12 9.5 6.6 14.5 86.0 0.0 0.2 0.2 0.0
6-Sep-12 10.9 7.2 15.4 75.2 0.0 0.0 0.0 0.0
7-Sep-12 9.6 3.2 16.7 64.0 0.0 0.0 0.0 0.0
8-Sep-12 11.4 8.5 14.8 77.8 0.0 2.9 2.9 0.0
9-Sep-12 6.0 3.0 10.3 97.1 0.0 24.5 24.5 0.0
10-Sep-12 4.7 3.1 7.3 94.7 0.0 0.4 0.4 0.0
11-Sep-12 3.9 3.0 5.0 97.0 0.0 9.0 9.0 0.0
12-Sep-12 4.7 2.9 7.0 98.6 0.0 48.6 48.6 0.0
13-Sep-12 7.7 6.3 8.7 98.2 0.0 42.6 42.6 0.0
14-Sep-12 6.0 4.7 8.0 91.5 0.0 2.0 2.0 0.0
15-Sep-12 6.5 3.8 11.0 85.9 0.0 0.0 0.0 0.0
16-Sep-12 7.6 2.7 14.8 75.2 0.0 0.0 0.0 0.0
17-Sep-12 6.0 3.4 10.0 87.8 0.0 11.4 11.4 0.0
18-Sep-12 7.3 4.5 12.3 91.2 0.0 0.0 0.0 0.0
19-Sep-12 9.5 3.8 16.1 76.9 0.0 2.3 2.3 0.0
20-Sep-12 13.8 8.0 21.2 67.3 0.0 1.3 1.3 0.0
21-Sep-12 13.3 8.6 20.5 66.5 0.0 0.0 0.0 0.0
22-Sep-12 8.0 5.1 9.6 92.5 0.0 0.0 0.0 0.0
23-Sep-12 8.3 7.4 9.3 96.5 0.0 8.9 8.9 0.0
24-Sep-12 6.3 3.3 8.0 96.8 0.0 1.0 1.0 0.0
25-Sep-12 6.3 2.0 11.9 86.4 0.0 0.8 0.8 0.0
26-Sep-12 6.4 4.7 8.5 97.6 0.0 14.1 14.1 0.0
27-Sep-12 6.9 4.6 8.6 93.7 0.0 29.7 29.7 0.0
28-Sep-12 4.8 3.3 6.3 96.6 0.0 2.9 2.9 0.0
29-Sep-12 3.5 1.6 5.0 99.0 0.0 18.1 18.1 0.0
30-Sep-12 3.8 2.0 5.5 95.4 0.0 18.2 18.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-12 2.2 0.2 5.0 92.9 0.0 24.3 24.3 0.0
2-Oct-12 1.5 -1.7 5.3 77.2 0.0 0.0 0.0 0.0
3-Oct-12 2.3 0.0 5.4 75.4 0.0 0.7 0.7 0.0
4-Oct-12 4.3 0.3 9.7 76.7 0.0 2.1 2.1 0.0
5-Oct-12 8.4 2.7 15.6 82.5 0.0 1.5 1.5 0.0
6-Oct-12 10.2 6.8 15.4 76.1 0.0 1.0 1.0 0.0
7-Oct-12 10.1 5.8 16.0 74.5 0.0 0.0 0.0 0.0
8-Oct-12 10.7 6.9 16.2 66.4 0.0 0.0 0.0 0.0
9-Oct-12 7.2 4.6 10.9 85.9 0.0 0.9 0.9 0.0
10-Oct-12 6.8 3.2 10.4 79.9 0.0 0.0 0.0 0.0
11-Oct-12 3.7 0.5 6.4 85.8 0.0 1.2 1.2 0.0
12-Oct-12 1.6 -0.5 3.7 97.4 0.0 29.4 23.4 6.0
13-Oct-12 4.0 2.8 5.2 97.2 0.0 17.0 17.0 0.0
14-Oct-12 3.2 0.6 5.9 91.8 0.0 27.8 27.8 0.0
15-Oct-12 4.3 3.0 5.5 92.0 0.0 5.1 5.1 0.0
16-Oct-12 1.1 -0.1 3.1 95.4 0.0 2.6 1.4 1.2
17-Oct-12 0.3 -0.7 1.9 94.6 0.0 6.5 1.1 5.4
18-Oct-12 -1.1 -4.0 2.8 91.9 0.0 0.0 0.0 0.0
19-Oct-12 -3.3 -6.4 0.7 83.9 0.0 0.0 0.0 0.0
20-Oct-12 -3.2 -6.2 -0.6 75.7 0.0 0.0 0.0 0.0
21-Oct-12 -3.9 -6.3 -1.8 59.9 0.0 0.0 0.0 0.0
22-Oct-12 -4.1 -7.1 -0.8 53.0 0.0 1.8 0.0 1.8
23-Oct-12 -2.6 -5.2 -0.3 48.0 0.0 0.6 0.0 0.6
24-Oct-12 -2.1 -3.3 -0.5 45.4 0.0 0.0 0.0 0.0
25-Oct-12 -3.0 -5.2 -1.0 52.5 0.0 0.0 0.0 0.0
26-Oct-12 -5.0 -6.7 -3.3 56.9 0.0 0.0 0.0 0.0
27-Oct-12 -8.7 -10.6 -6.7 59.1 0.0 0.0 0.0 0.0
28-Oct-12 -10.5 -12.4 -9.0 59.1 0.0 0.0 0.0 0.0
29-Oct-12 -10.5 -13.0 -8.7 51.0 0.0 0.0 0.0 0.0
30-Oct-12 -9.4 -14.4 -4.8 57.7 0.0 4.9 0.0 4.9
31-Oct-12 -6.9 -11.1 -3.9 61.0 0.0 2.1 0.0 2.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-12 -4.6 -8.1 -0.3 65.4 0.0 0.6 0.0 0.6
2-Nov-12 0.6 -5.0 3.0 75.1 0.0 8.8 2.8 6.0
3-Nov-12 0.4 -1.0 2.6 94.0 0.1 4.9 0.9 4.0
4-Nov-12 1.5 0.0 4.2 92.4 1.2 19.6 14.2 5.4
5-Nov-12 0.6 -1.0 1.7 97.5 2.4 13.9 4.1 9.8
6-Nov-12 0.8 -0.7 2.8 84.6 6.5 1.1 0.4 0.6
7-Nov-12 -0.6 -1.3 0.8 96.2 8.6 2.0 0.0 2.0
8-Nov-12 -5.1 -8.4 -1.3 79.0 9.1 0.0 0.0 0.0
9-Nov-12 -9.3 -11.2 -7.3 74.4 8.4 0.0 0.0 0.0
10-Nov-12 -7.4 -11.6 -5.1 77.2 7.9 5.7 0.0 5.7
11-Nov-12 -5.2 -7.0 -3.5 86.1 10.6 7.1 0.0 7.1
12-Nov-12 -2.7 -4.0 -1.3 87.7 13.1 4.6 0.0 4.6
13-Nov-12 -1.4 -2.3 -0.4 97.6 12.4 2.3 0.0 2.3
14-Nov-12 -0.2 -1.1 1.2 98.4 16.0 3.8 0.0 3.8
15-Nov-12 -0.8 -1.8 0.8 97.6 32.3 2.5 0.0 2.5
16-Nov-12 -0.3 -3.3 2.3 90.2 36.2 1.9 0.0 1.9
17-Nov-12 -3.6 -9.4 0.1 85.2 35.0 5.8 0.0 5.8
18-Nov-12 -10.0 -11.5 -6.6 83.1 36.5 7.5 0.0 7.5
19-Nov-12 -8.3 -9.1 -5.9 82.4 31.8 0.0 0.0 0.0
20-Nov-12 -9.0 -10.8 -7.2 75.3 29.3 0.0 0.0 0.0
21-Nov-12 -11.0 -12.4 -7.7 79.6 28.6 0.0 0.0 0.0
22-Nov-12 -3.8 -8.2 -0.8 77.2 28.6 11.5 0.0 11.5
23-Nov-12 -1.4 -3.0 -0.3 73.4 26.3 2.1 0.0 2.1
24-Nov-12 -0.7 -1.3 0.0 90.4 31.3 2.5 0.0 2.5
25-Nov-12 -1.6 -2.4 -0.5 99.1 41.3 - - -
26-Nov-12 -3.4 -5.9 -1.6 95.5 43.0 - - -
27-Nov-12 -6.2 -7.6 -4.8 85.4 40.3 - - -
28-Nov-12 -6.4 -9.9 -4.6 78.8 36.6 - - -
29-Nov-12 -11.2 -13.3 -8.4 76.8 27.7 - - -
30-Nov-12 -13.1 -14.8 -11.9 74.3 26.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-12 -13.3 -14.1 -12.3 75.4 24.1 - - -
2-Dec-12 -13.8 -14.7 -13.1 79.5 25.0 - - -
3-Dec-12 -6.0 -13.9 -1.6 81.7 29.5 - - -
4-Dec-12 -4.6 -8.0 -0.5 80.6 28.4 - - -
5-Dec-12 -6.7 -10.2 -4.2 88.9 31.8 - - -
6-Dec-12 -5.0 -7.1 -3.2 91.9 40.6 - - -
7-Dec-12 -6.9 -9.7 -4.2 85.0 41.1 - - -
8-Dec-12 -8.8 -10.2 -7.7 83.7 39.5 - - -
9-Dec-12 -4.3 -8.3 -0.8 96.4 51.2 - - -
10-Dec-12 -1.0 -1.8 -0.5 98.9 62.6 - - -
11-Dec-12 -1.8 -6.1 -0.4 88.6 79.9 - - -
12-Dec-12 -7.1 -10.3 -5.0 86.3 75.3 - - -
13-Dec-12 -2.6 -5.2 -1.3 98.4 87.1 - - -
14-Dec-12 -3.0 -3.7 -1.4 95.4 93.0 - - -
15-Dec-12 -2.6 -5.8 -1.2 89.5 93.3 - - -
16-Dec-12 -6.0 -8.9 -4.3 90.2 92.3 - - -
17-Dec-12 -8.0 -9.8 -6.4 80.0 87.3 - - -
18-Dec-12 -9.0 -11.6 -4.5 79.1 84.7 - - -
19-Dec-12 -5.8 -8.8 -4.4 69.8 82.3 - - -
20-Dec-12 -11.1 -13.6 -7.3 71.9 78.8 - - -
21-Dec-12 -13.7 -15.2 -12.6 65.1 71.1 - - -
22-Dec-12 -16.0 -17.2 -14.3 72.2 67.7 - - -
23-Dec-12 -13.2 -16.3 -10.1 66.5 66.3 - - -
24-Dec-12 -15.5 -17.1 -13.0 70.4 65.4 - - -
25-Dec-12 -12.0 -15.8 -6.7 71.3 64.8 - - -
26-Dec-12 -12.2 -14.7 -6.8 70.5 63.6 - - -
27-Dec-12 -9.8 -13.3 -7.6 82.4 63.3 - - -
28-Dec-12 -6.8 -8.9 -4.1 88.2 63.9 - - -
29-Dec-12 -3.8 -6.0 -2.1 97.4 65.9 - - -
30-Dec-12 -3.3 -4.8 -1.2 85.7 65.1 - - -
31-Dec-12 -1.9 -3.3 -0.2 94.1 70.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 28 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2013
1-Jan-13 -2.4 -3.7 -1.0 84.3 72.0 - - -
2-Jan-13 -3.3 -4.1 -2.6 97.1 87.4 - - -
3-Jan-13 -2.2 -3.4 -0.8 98.9 99.8 - - -
4-Jan-13 -1.7 -4.3 0.0 96.4 99.0 - - -
5-Jan-13 -1.0 -3.7 0.1 80.5 95.6 - - -
6-Jan-13 -4.2 -6.9 -2.6 87.2 92.3 - - -
7-Jan-13 -2.8 -3.9 -0.5 94.2 96.1 - - -
8-Jan-13 -5.0 -8.5 -2.5 90.9 99.1 - - -
9-Jan-13 -7.3 -9.9 -3.9 72.9 96.3 - - -
10-Jan-13 -10.0 -12.7 -8.4 80.7 93.6 - - -
11-Jan-13 -8.1 -9.9 -5.8 87.6 91.9 - - -
12-Jan-13 -5.2 -8.1 -2.8 89.3 89.8 - - -
13-Jan-13 -2.3 -4.6 0.2 94.2 88.5 - - -
14-Jan-13 0.7 -0.7 2.4 98.5 87.4 - - -
15-Jan-13 0.3 -0.6 1.2 94.7 87.2 - - -
16-Jan-13 0.0 -0.9 1.0 99.5 97.0 28.4 0.0 28.4
17-Jan-13 0.0 -0.7 0.6 99.8 136.0 30.1 0.0 30.1
18-Jan-13 -2.1 -3.7 0.4 90.7 134.4 0.0 0.0 0.0
19-Jan-13 -2.9 -4.1 -0.8 88.5 128.3 0.6 0.0 0.6
20-Jan-13 -1.8 -3.6 0.3 86.5 124.9 0.5 0.0 0.5
21-Jan-13 -2.4 -3.7 -0.4 89.3 122.2 0.5 0.0 0.5
22-Jan-13 -0.8 -2.5 1.2 83.5 120.1 3.7 0.0 3.7
23-Jan-13 -1.8 -2.5 -0.7 97.1 128.2 9.6 0.0 9.6
24-Jan-13 -1.3 -2.5 0.3 87.4 138.9 5.2 0.0 5.2
25-Jan-13 -0.8 -1.6 1.2 92.1 145.0 8.5 0.0 8.5
26-Jan-13 -1.3 -2.4 -0.1 99.2 156.1 7.3 0.0 7.3
27-Jan-13 -4.1 -6.1 -2.4 94.2 154.2 0.0 0.0 0.0
28-Jan-13 -10.9 -19.9 -4.9 83.6 152.1 0.0 0.0 0.0
29-Jan-13 -12.5 -20.5 -2.7 86.7 148.6 16.6 0.0 16.6
30-Jan-13 -0.8 -3.2 0.7 96.9 147.8 3.5 0.0 3.5
31-Jan-13 -0.3 -1.2 0.7 97.5 147.2 8.7 0.0 8.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-13 0.2 -0.4 1.4 99.7 145.9 5.3 0.5 4.8
2-Feb-13 0.3 -0.4 1.7 99.0 147.1 11.8 1.6 10.1
3-Feb-13 -1.1 -3.0 0.2 99.3 161.3 9.7 0.0 9.7
4-Feb-13 -3.2 -5.4 0.8 90.5 167.5 0.0 0.0 0.0
5-Feb-13 -3.6 -5.6 -1.7 82.2 162.2 1.2 0.0 1.2
6-Feb-13 -3.5 -5.4 0.6 84.6 157.6 0.0 0.0 0.0
7-Feb-13 -2.4 -4.6 -0.9 91.3 153.4 0.0 0.0 0.0
8-Feb-13 -1.2 -2.1 0.8 99.2 158.1 6.9 0.0 6.9
9-Feb-13 -0.3 -1.4 2.0 99.1 159.3 1.5 0.0 1.5
10-Feb-13 0.2 -0.4 1.2 97.8 163.8 10.8 1.2 9.6
11-Feb-13 -0.8 -1.7 0.5 96.2 170.6 18.4 0.0 18.4
12-Feb-13 -1.2 -3.4 3.3 95.8 194.1 12.9 0.0 12.9
13-Feb-13 -3.7 -6.0 -1.1 91.5 190.5 0.4 0.0 0.4
14-Feb-13 -2.6 -4.5 -0.9 92.6 191.3 26.7 0.0 26.7
15-Feb-13 -0.3 -2.2 0.9 100.0 221.3 25.4 0.0 25.4
16-Feb-13 -1.1 -2.8 2.8 96.4 222.9 9.3 0.0 9.3
17-Feb-13 -3.1 -3.8 0.1 94.6 210.7 3.1 0.0 3.1
18-Feb-13 -2.6 -5.8 1.1 82.6 208.6 1.1 0.0 1.1
19-Feb-13 -2.9 -6.0 0.6 90.6 203.2 0.5 0.0 0.5
20-Feb-13 -2.5 -3.6 -0.4 96.3 211.0 13.7 0.0 13.7
21-Feb-13 -2.0 -3.2 1.0 95.5 218.8 8.3 0.0 8.3
22-Feb-13 -1.4 -2.8 3.2 89.6 220.1 3.8 0.0 3.8
23-Feb-13 -3.1 -3.8 -1.2 94.5 219.4 15.8 0.0 15.8
24-Feb-13 -3.3 -6.9 0.3 93.6 233.7 5.6 0.0 5.6
25-Feb-13 -6.5 -9.4 0.0 82.4 225.3 0.0 0.0 0.0
26-Feb-13 -3.5 -7.9 -1.2 77.3 218.9 0.0 0.0 0.0
27-Feb-13 -2.2 -4.0 -0.7 86.3 214.9 6.3 0.0 6.3
28-Feb-13 -1.3 -3.3 0.3 91.0 218.2 4.7 0.0 4.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-13 -1.8 -3.3 2.1 87.1 216.8 1.2 0.0 1.2
2-Mar-13 -1.4 -4.7 3.5 86.9 212.1 0.7 0.0 0.7
3-Mar-13 -3.8 -7.1 2.5 81.3 209.1 0.1 0.0 0.1
4-Mar-13 -3.6 -7.3 0.7 66.1 206.6 0.1 0.0 0.1
5-Mar-13 -4.9 -8.4 0.5 59.9 204.1 0.1 0.0 0.1
6-Mar-13 -5.5 -9.3 -1.2 57.2 201.9 0.0 0.0 0.0
7-Mar-13 -4.2 -8.7 2.8 55.9 199.6 0.0 0.0 0.0
8-Mar-13 -2.0 -6.9 3.6 71.9 197.9 0.0 0.0 0.0
9-Mar-13 -2.1 -3.5 -0.2 87.9 199.9 9.9 0.0 9.9
10-Mar-13 -2.7 -4.0 0.5 89.7 205.8 2.7 0.0 2.7
11-Mar-13 -3.0 -5.4 0.2 94.2 206.7 4.0 0.0 4.0
12-Mar-13 -4.0 -8.7 1.4 72.2 205.1 0.4 0.0 0.4
13-Mar-13 -7.2 -10.0 -4.4 80.5 203.6 0.8 0.0 0.8
14-Mar-13 -7.7 -9.5 -6.3 74.6 200.6 0.2 0.0 0.2
15-Mar-13 -7.1 -10.4 -2.7 84.5 206.0 8.6 0.0 8.6
16-Mar-13 -5.5 -8.0 -1.6 80.4 213.7 0.6 0.0 0.6
17-Mar-13 -7.1 -8.9 -4.6 82.4 209.2 0.5 0.0 0.5
18-Mar-13 -4.9 -8.4 -0.1 91.2 208.6 6.1 0.0 6.1
19-Mar-13 -3.8 -5.1 -1.3 95.7 225.5 16.4 0.0 16.4
20-Mar-13 -6.0 -10.6 -4.0 74.9 225.1 0.4 0.0 0.4
21-Mar-13 -8.1 -12.3 -3.4 76.3 218.6 0.0 0.0 0.0
22-Mar-13 -7.1 -12.0 -0.4 74.1 214.0 0.0 0.0 0.0
23-Mar-13 -4.6 -8.8 1.6 64.0 210.4 0.0 0.0 0.0
24-Mar-13 -0.9 -6.6 2.6 62.9 207.2 0.0 0.0 0.0
25-Mar-13 1.0 -0.7 2.8 84.1 205.1 8.9 4.6 4.3
26-Mar-13 -0.6 -3.4 3.4 87.0 206.3 1.3 0.0 1.3
27-Mar-13 -2.0 -7.2 3.5 69.1 201.7 0.1 0.0 0.1
28-Mar-13 -1.9 -7.3 3.8 62.0 199.7 0.0 0.0 0.0
29-Mar-13 -0.1 -4.8 5.7 63.9 197.8 0.0 0.0 0.0
30-Mar-13 0.6 -2.1 4.2 80.6 195.9 0.1 0.0 0.1
31-Mar-13 2.5 -3.9 10.1 70.0 192.8 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-13 2.7 -1.2 8.5 67.9 189.0 1.0 1.0 0.0
2-Apr-13 -1.1 -4.9 4.1 66.2 186.5 0.2 0.0 0.2
3-Apr-13 -0.5 -6.4 5.5 56.3 185.4 0.0 0.0 0.0
4-Apr-13 0.2 -3.2 3.8 56.6 184.6 0.0 0.0 0.0
5-Apr-13 -1.8 -5.0 1.2 76.7 183.8 1.4 0.0 1.4
6-Apr-13 2.8 -0.1 6.6 79.6 182.6 1.0 1.0 0.0
7-Apr-13 2.7 -1.1 6.3 70.9 179.5 0.0 0.0 0.0
8-Apr-13 3.4 -1.5 8.7 62.5 176.7 0.0 0.0 0.0
9-Apr-13 0.9 0.0 2.7 95.4 182.3 21.6 10.1 11.5
10-Apr-13 -1.3 -3.7 0.8 81.6 183.3 0.5 0.0 0.5
11-Apr-13 -2.8 -4.6 0.6 84.8 182.1 2.1 0.0 2.1
12-Apr-13 -1.3 -4.1 1.1 69.6 181.5 0.0 0.0 0.0
13-Apr-13 1.1 -3.3 7.3 52.7 179.4 0.0 0.0 0.0
14-Apr-13 1.9 -1.9 6.9 58.0 178.0 1.4 1.4 0.1
15-Apr-13 1.9 -2.8 7.6 43.1 176.2 0.0 0.0 0.0
16-Apr-13 1.3 -2.4 6.0 57.9 175.0 2.9 1.9 1.0
17-Apr-13 0.6 -1.4 3.5 97.3 178.0 6.0 1.9 4.1
18-Apr-13 1.8 0.6 4.3 97.6 174.9 9.7 9.0 0.8
19-Apr-13 -0.2 -2.9 5.3 72.1 174.1 5.9 0.0 5.9
20-Apr-13 -2.3 -5.4 1.8 44.5 172.4 0.2 0.0 0.2
21-Apr-13 -0.6 -7.1 5.3 39.4 171.2 0.0 0.0 0.0
22-Apr-13 0.0 -4.5 4.7 61.0 171.3 2.4 0.0 2.4
23-Apr-13 3.3 -3.2 9.0 56.0 170.5 0.0 0.0 0.0
24-Apr-13 3.2 1.7 7.6 84.0 166.7 8.0 8.0 0.0
25-Apr-13 2.0 -0.1 3.6 95.8 161.4 39.1 38.3 0.8
26-Apr-13 1.0 -0.5 4.2 96.7 176.2 41.7 21.1 20.7
27-Apr-13 -0.9 -2.5 2.8 95.3 182.2 12.0 0.0 12.0
28-Apr-13 -1.4 -2.9 1.6 95.7 188.1 15.0 0.0 15.0
29-Apr-13 -2.5 -6.5 3.3 70.5 185.5 0.5 0.0 0.5
30-Apr-13 -2.8 -7.8 1.7 73.9 179.9 0.1 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-13 -0.9 -3.1 1.3 96.2 186.3 18.3 0.0 18.3
2-May-13 2.9 -0.2 7.7 94.1 186.7 5.3 5.3 0.0
3-May-13 4.7 1.9 9.7 86.5 176.4 0.2 0.2 0.0
4-May-13 5.3 2.0 12.8 90.1 170.1 1.3 1.3 0.0
5-May-13 8.1 1.8 14.5 68.9 163.4 0.0 0.0 0.0
6-May-13 6.7 2.2 12.1 72.8 155.2 0.1 0.1 0.0
7-May-13 8.0 0.9 14.9 56.3 148.4 0.0 0.0 0.0
8-May-13 9.4 3.9 14.9 42.7 140.8 0.0 0.0 0.0
9-May-13 9.9 3.3 15.7 40.3 133.1 0.0 0.0 0.0
10-May-13 11.1 6.1 17.6 41.2 125.4 0.0 0.0 0.0
11-May-13 6.4 4.0 9.4 80.6 117.6 6.6 6.6 0.0
12-May-13 5.3 3.0 11.6 92.8 112.5 11.2 11.2 0.0
13-May-13 4.6 2.4 8.1 94.1 105.9 9.8 9.8 0.0
14-May-13 3.7 1.7 6.3 94.7 99.4 8.4 8.4 0.0
15-May-13 4.0 1.7 6.4 94.6 94.7 2.1 2.1 0.0
16-May-13 6.1 2.7 11.1 83.8 89.1 0.5 0.5 0.0
17-May-13 7.1 3.3 12.9 76.2 82.3 0.1 0.1 0.0
18-May-13 4.4 1.5 8.2 93.3 76.0 6.2 6.2 0.0
19-May-13 1.5 -0.5 5.5 82.7 71.3 0.6 0.5 0.2
20-May-13 3.7 -2.2 10.0 59.6 68.1 0.0 0.0 0.0
21-May-13 7.6 5.0 11.6 44.5 63.4 0.1 0.1 0.0
22-May-13 10.0 5.5 16.1 47.8 55.3 0.0 0.0 0.0
23-May-13 11.5 4.5 17.9 51.3 45.2 0.0 0.0 0.0
24-May-13 10.2 5.6 18.7 64.2 34.1 0.1 0.1 0.0
25-May-13 11.1 4.7 20.2 68.2 24.3 0.0 0.0 0.0
26-May-13 11.0 5.0 19.4 69.8 14.7 0.1 0.1 0.0
27-May-13 11.8 4.6 21.4 57.8 5.5 0.0 0.0 0.0
28-May-13 13.0 6.6 20.2 48.4 0.3 0.0 0.0 0.0
29-May-13 8.1 5.7 11.4 78.8 0.0 1.4 1.4 0.0
30-May-13 8.4 5.1 13.8 85.6 0.0 3.2 3.2 0.0
31-May-13 5.2 3.5 7.0 94.3 0.0 3.8 3.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-13 6.4 3.5 11.3 81.6 0.0 1.3 1.3 0.0
2-Jun-13 7.6 3.8 13.9 73.7 0.0 0.3 0.3 0.0
3-Jun-13 9.2 2.7 15.4 67.9 0.0 0.0 0.0 0.0
4-Jun-13 6.4 4.8 7.8 91.8 0.0 5.9 5.9 0.0
5-Jun-13 5.8 3.1 9.4 79.3 0.0 0.0 0.0 0.0
6-Jun-13 5.2 3.1 8.1 86.2 0.0 6.5 6.5 0.0
7-Jun-13 6.5 3.5 11.3 85.9 0.0 3.7 3.7 0.0
8-Jun-13 7.4 3.5 12.0 76.7 0.0 0.3 0.3 0.0
9-Jun-13 8.2 2.5 15.3 77.0 0.0 1.6 1.6 0.0
10-Jun-13 11.5 4.5 18.4 65.1 0.0 0.0 0.0 0.0
11-Jun-13 14.2 8.4 20.4 50.4 0.0 0.0 0.0 0.0
12-Jun-13 13.7 7.5 19.8 58.8 0.0 0.0 0.0 0.0
13-Jun-13 11.0 5.5 16.1 73.2 0.0 0.1 0.1 0.0
14-Jun-13 11.1 5.5 17.2 68.9 0.0 0.5 0.5 0.0
15-Jun-13 14.5 6.2 22.8 59.2 0.0 0.0 0.0 0.0
16-Jun-13 15.8 10.1 22.3 49.9 0.0 0.0 0.0 0.0
17-Jun-13 14.4 8.7 19.1 58.1 0.0 0.0 0.0 0.0
18-Jun-13 13.7 8.4 19.4 67.3 0.0 0.3 0.3 0.0
19-Jun-13 13.8 10.1 16.4 67.7 0.0 0.0 0.0 0.0
20-Jun-13 15.5 11.3 20.6 63.7 0.0 0.0 0.0 0.0
21-Jun-13 16.5 10.8 23.7 66.8 0.0 0.0 0.0 0.0
22-Jun-13 13.2 10.4 17.3 76.8 0.0 0.0 0.0 0.0
23-Jun-13 16.5 10.2 23.4 61.6 0.0 0.0 0.0 0.0
24-Jun-13 17.4 10.8 26.8 61.6 0.0 3.9 3.9 0.0
25-Jun-13 12.1 9.8 16.5 89.6 0.0 6.8 6.8 0.0
26-Jun-13 11.5 8.8 14.9 85.8 0.0 0.0 0.0 0.0
27-Jun-13 12.9 8.4 18.0 67.0 0.0 0.1 0.1 0.0
28-Jun-13 13.4 8.4 19.5 65.5 0.0 0.4 0.4 0.0
29-Jun-13 13.7 9.9 17.3 75.3 0.0 0.0 0.0 0.0
30-Jun-13 15.1 8.7 22.4 68.9 0.0 0.8 0.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 34 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-13 13.0 10.3 15.9 82.7 0.0 1.4 1.4 0.0
2-Jul-13 11.8 7.7 16.0 65.5 0.0 0.1 0.1 0.0
3-Jul-13 9.9 7.0 14.0 75.3 0.0 0.1 0.1 0.0
4-Jul-13 9.4 7.3 12.5 86.5 0.0 3.3 3.3 0.0
5-Jul-13 10.8 5.5 16.8 67.4 0.0 0.0 0.0 0.0
6-Jul-13 12.5 5.0 19.3 64.7 0.0 0.0 0.0 0.0
7-Jul-13 13.6 6.9 19.9 65.2 0.0 0.0 0.0 0.0
8-Jul-13 10.8 8.5 13.4 89.0 0.0 11.3 11.3 0.0
9-Jul-13 8.2 6.4 10.7 87.5 0.0 1.0 1.0 0.0
10-Jul-13 8.1 6.0 11.5 89.4 0.0 9.6 9.6 0.0
11-Jul-13 7.3 6.5 8.2 95.1 0.0 21.2 21.2 0.0
12-Jul-13 7.5 6.4 8.6 97.1 0.0 19.1 19.1 0.0
13-Jul-13 7.2 5.2 8.4 94.2 0.0 18.1 18.1 0.0
14-Jul-13 11.0 4.8 17.0 68.8 0.0 0.0 0.0 0.0
15-Jul-13 14.7 6.4 22.8 63.1 0.0 0.0 0.0 0.0
16-Jul-13 18.1 10.3 26.0 51.9 0.0 0.0 0.0 0.0
17-Jul-13 19.6 12.7 25.9 44.4 0.0 0.0 0.0 0.0
18-Jul-13 15.5 10.7 20.0 66.2 0.0 0.2 0.2 0.0
19-Jul-13 11.8 10.1 14.3 87.6 0.0 0.0 0.0 0.0
20-Jul-13 12.1 9.9 15.6 85.5 0.0 0.0 0.0 0.0
21-Jul-13 11.9 9.8 16.0 83.5 0.0 0.1 0.1 0.0
22-Jul-13 12.1 8.9 15.8 80.5 0.0 0.0 0.0 0.0
23-Jul-13 12.0 9.7 15.5 86.9 0.0 1.8 1.8 0.0
24-Jul-13 13.0 9.8 17.9 80.7 0.0 0.4 0.4 0.0
25-Jul-13 11.5 9.2 15.2 83.1 0.0 0.0 0.0 0.0
26-Jul-13 10.6 8.7 13.6 85.6 0.0 0.2 0.2 0.0
27-Jul-13 12.3 8.4 17.9 78.8 0.0 1.3 1.3 0.0
28-Jul-13 15.8 8.7 23.2 64.7 0.0 0.0 0.0 0.0
29-Jul-13 17.9 11.6 24.9 55.0 0.0 0.0 0.0 0.0
30-Jul-13 20.1 13.0 27.6 52.0 0.0 0.0 0.0 0.0
31-Jul-13 20.4 13.5 27.4 50.8 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-13 19.5 12.8 26.1 50.3 0.0 0.0 0.0 0.0
2-Aug-13 17.5 11.0 24.1 59.1 0.0 0.0 0.0 0.0
3-Aug-13 14.6 10.6 20.7 78.6 0.0 0.1 0.1 0.0
4-Aug-13 15.7 11.0 22.6 71.0 0.0 0.0 0.0 0.0
5-Aug-13 15.3 11.6 20.0 74.2 0.0 0.0 0.0 0.0
6-Aug-13 15.9 10.4 22.5 69.2 0.0 0.1 0.1 0.0
7-Aug-13 16.5 9.4 23.4 60.1 0.0 0.0 0.0 0.0
8-Aug-13 13.4 11.4 15.7 83.1 0.0 1.9 1.9 0.0
9-Aug-13 14.8 11.1 20.3 78.0 0.0 0.6 0.6 0.0
10-Aug-13 17.0 9.5 24.8 60.8 0.0 0.0 0.0 0.0
11-Aug-13 18.0 11.0 25.8 60.7 0.0 0.0 0.0 0.0
12-Aug-13 18.5 11.3 26.8 59.9 0.0 0.0 0.0 0.0
13-Aug-13 12.3 11.0 13.7 92.6 0.0 0.2 0.2 0.0
14-Aug-13 15.9 9.6 22.0 69.1 0.0 0.0 0.0 0.0
15-Aug-13 12.1 10.4 14.9 88.4 0.0 7.4 7.4 0.0
16-Aug-13 12.5 9.0 17.5 82.7 0.0 0.1 0.1 0.0
17-Aug-13 10.4 8.4 12.3 93.5 0.0 7.0 7.0 0.0
18-Aug-13 8.6 6.8 10.2 96.2 0.0 14.7 14.7 0.0
19-Aug-13 7.6 6.1 10.6 93.0 0.0 2.7 2.7 0.0
20-Aug-13 8.4 6.6 10.5 89.5 0.0 0.0 0.0 0.0
21-Aug-13 9.9 5.3 15.4 80.2 0.0 5.2 5.2 0.0
22-Aug-13 10.7 8.5 14.5 91.4 0.0 4.6 4.6 0.0
23-Aug-13 12.5 6.9 17.8 73.3 0.0 0.0 0.0 0.0
24-Aug-13 10.5 8.8 12.6 94.9 0.0 5.2 5.2 0.0
25-Aug-13 11.1 7.5 14.8 87.7 0.0 0.0 0.0 0.0
26-Aug-13 12.7 9.9 16.8 78.3 0.0 1.1 1.1 0.0
27-Aug-13 10.2 7.1 13.1 92.8 0.0 3.1 3.1 0.0
28-Aug-13 11.3 6.1 17.9 72.0 0.0 0.0 0.0 0.0
29-Aug-13 13.7 7.3 20.3 64.2 0.0 0.0 0.0 0.0
30-Aug-13 11.9 9.9 14.9 83.9 0.0 1.0 1.0 0.0
31-Aug-13 11.0 8.1 14.7 88.1 0.0 1.5 1.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-13 12.7 6.7 19.2 69.4 0.0 0.0 0.0 0.0
2-Sep-13 13.5 8.0 20.5 65.7 0.0 0.0 0.0 0.0
3-Sep-13 14.7 8.1 21.8 64.3 0.0 0.0 0.0 0.0
4-Sep-13 10.9 8.7 12.6 90.7 0.0 2.5 2.5 0.0
5-Sep-13 11.4 10.0 14.2 92.8 0.0 1.7 1.7 0.0
6-Sep-13 14.2 7.7 21.3 74.4 0.0 0.0 0.0 0.0
7-Sep-13 15.7 10.3 22.0 72.0 0.0 0.0 0.0 0.0
8-Sep-13 11.8 7.8 13.6 82.8 0.0 6.0 6.0 0.0
9-Sep-13 9.9 6.0 14.8 80.0 0.0 0.0 0.0 0.0
10-Sep-13 12.3 7.7 17.3 67.3 0.0 0.0 0.0 0.0
11-Sep-13 16.6 9.4 24.9 56.3 0.0 0.0 0.0 0.0
12-Sep-13 15.5 10.4 22.1 68.1 0.0 0.1 0.1 0.0
13-Sep-13 13.3 9.6 19.8 74.1 0.0 0.0 0.0 0.0
14-Sep-13 15.5 9.6 23.4 50.0 0.0 0.0 0.0 0.0
15-Sep-13 15.9 9.8 24.9 51.0 0.0 0.0 0.0 0.0
16-Sep-13 9.2 5.5 12.3 84.4 0.0 5.0 5.0 0.0
17-Sep-13 6.7 5.0 9.6 94.5 0.0 0.7 0.7 0.0
18-Sep-13 6.8 4.5 9.8 90.8 0.0 0.8 0.8 0.0
19-Sep-13 8.5 6.2 11.0 81.6 0.0 13.2 13.2 0.0
20-Sep-13 9.0 6.6 11.2 91.8 0.0 5.1 5.1 0.0
21-Sep-13 5.8 4.6 7.6 95.3 0.0 6.2 6.2 0.0
22-Sep-13 7.1 4.9 9.2 84.5 0.0 5.0 5.0 0.0
23-Sep-13 5.1 2.9 8.2 94.6 0.0 1.3 1.3 0.0
24-Sep-13 4.2 1.6 8.5 91.9 0.0 0.1 0.1 0.0
25-Sep-13 6.1 0.5 12.8 81.9 0.0 0.0 0.0 0.0
26-Sep-13 4.5 4.0 5.2 96.5 0.0 11.8 11.8 0.0
27-Sep-13 4.4 3.6 5.3 97.0 0.0 7.6 7.6 0.0
28-Sep-13 5.2 3.0 7.0 82.7 0.0 0.4 0.4 0.0
29-Sep-13 4.8 2.1 8.2 80.8 0.0 0.6 0.6 0.0
30-Sep-13 5.5 3.5 8.4 82.6 0.0 3.8 3.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-13 4.8 1.7 7.9 93.7 0.0 1.0 1.0 0.0
2-Oct-13 5.0 1.4 10.2 83.9 0.0 0.1 0.1 0.0
3-Oct-13 3.8 0.3 6.8 87.5 0.0 6.4 6.4 0.0
4-Oct-13 3.8 0.7 5.9 97.6 0.0 37.2 37.2 0.0
5-Oct-13 4.5 3.0 6.3 95.2 0.0 7.4 7.4 0.0
6-Oct-13 4.9 3.9 6.2 88.4 0.0 14.9 14.9 0.0
7-Oct-13 4.0 1.8 5.9 96.9 0.0 2.3 2.3 0.0
8-Oct-13 2.5 0.2 4.4 95.8 0.0 0.9 0.9 0.0
9-Oct-13 2.0 0.1 3.5 97.0 0.0 29.6 28.9 0.7
10-Oct-13 2.6 1.4 5.3 94.5 0.0 0.0 0.0 0.0
11-Oct-13 2.6 1.7 3.9 99.2 0.0 0.9 0.9 0.0
12-Oct-13 3.3 2.0 5.6 94.6 0.0 0.0 0.0 0.0
13-Oct-13 3.5 1.4 5.1 93.2 0.0 1.2 1.2 0.0
14-Oct-13 5.6 3.7 7.9 97.7 0.0 42.7 42.7 0.0
15-Oct-13 4.2 1.5 6.6 93.4 0.0 0.1 0.1 0.0
16-Oct-13 3.3 0.0 6.5 83.2 0.0 0.0 0.0 0.0
17-Oct-13 6.1 2.3 12.4 76.8 0.0 0.1 0.1 0.0
18-Oct-13 2.6 1.1 3.9 99.7 0.0 0.2 0.2 0.0
19-Oct-13 4.6 2.5 6.5 99.9 0.0 2.7 2.7 0.0
20-Oct-13 7.1 4.8 9.3 97.1 0.0 7.5 7.5 0.0
21-Oct-13 7.6 6.8 8.4 97.8 0.0 5.2 5.2 0.0
22-Oct-13 7.2 6.3 8.9 97.2 0.0 3.7 3.7 0.0
23-Oct-13 7.7 4.9 11.0 92.0 0.0 0.4 0.4 0.0
24-Oct-13 5.5 2.5 8.5 95.8 0.0 0.1 0.1 0.0
25-Oct-13 4.0 1.5 7.7 94.8 0.0 0.1 0.1 0.0
26-Oct-13 4.5 2.3 6.5 95.4 0.0 3.5 3.5 0.0
27-Oct-13 3.9 0.8 7.2 63.1 0.0 0.1 0.1 0.0
28-Oct-13 3.6 0.3 8.0 72.1 0.0 0.1 0.1 0.0
29-Oct-13 3.0 1.1 6.0 84.5 0.0 0.1 0.1 0.0
30-Oct-13 1.5 0.1 2.8 96.6 0.0 14.1 10.7 3.4
31-Oct-13 2.8 1.2 3.9 94.4 0.0 3.7 3.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-13 0.5 -1.0 2.7 96.9 0.0 1.3 0.3 1.0
2-Nov-13 -0.9 -3.6 1.9 77.8 0.0 0.2 0.0 0.2
3-Nov-13 -2.8 -5.1 1.7 74.1 0.0 0.0 0.0 0.0
4-Nov-13 -3.3 -5.4 -2.1 83.5 2.3 4.3 0.0 4.3
5-Nov-13 -1.7 -2.8 -0.1 93.1 9.1 6.2 0.0 6.2
6-Nov-13 -0.1 -1.4 1.5 97.2 25.7 13.7 0.0 13.7
7-Nov-13 -1.0 -2.8 2.2 91.8 26.4 0.5 0.0 0.5
8-Nov-13 -1.2 -3.2 1.0 95.1 26.7 3.4 0.0 3.4
9-Nov-13 -6.2 -9.6 -3.2 81.6 26.0 0.5 0.0 0.5
10-Nov-13 -6.7 -9.8 -1.5 82.6 22.6 0.0 0.0 0.0
11-Nov-13 -3.6 -7.9 -1.5 78.5 20.2 0.7 0.0 0.7
12-Nov-13 -1.6 -2.8 0.1 88.9 20.6 2.4 0.0 2.4
13-Nov-13 -0.6 -2.6 1.7 97.1 19.8 0.6 0.0 0.6
14-Nov-13 0.0 -1.0 0.7 96.7 19.6 11.5 0.1 11.4
15-Nov-13 -3.1 -7.9 -0.2 79.8 28.2 4.0 0.0 4.0
16-Nov-13 -9.7 -11.0 -7.5 67.7 25.9 0.3 0.0 0.3
17-Nov-13 -11.6 -14.3 -9.7 64.5 23.6 0.4 0.0 0.4
18-Nov-13 -16.4 -18.2 -14.2 68.2 21.3 0.3 0.0 0.3
19-Nov-13 -17.9 -20.1 -15.1 74.4 20.7 0.6 0.0 0.6
20-Nov-13 -12.2 -16.9 -8.5 89.8 24.5 8.0 0.0 8.0
21-Nov-13 -2.7 -9.2 0.1 98.3 43.2 26.6 0.0 26.6
22-Nov-13 0.0 -0.6 0.6 100.0 51.4 15.0 0.2 14.8
23-Nov-13 -0.2 -1.1 1.0 99.5 72.0 19.1 0.0 19.1
24-Nov-13 -2.4 -3.3 -0.2 92.0 69.5 0.9 0.0 0.9
25-Nov-13 -0.3 -3.2 2.2 94.7 67.7 7.0 0.0 7.0
26-Nov-13 0.7 0.1 1.5 95.5 69.2 4.9 1.7 3.2
27-Nov-13 1.5 0.2 3.1 90.8 66.4 11.4 8.8 2.6
28-Nov-13 -0.2 -1.5 1.1 97.3 65.0 9.5 0.0 9.5
29-Nov-13 -0.6 -1.3 0.2 100.0 77.4 29.6 0.0 29.6
30-Nov-13 -2.7 -3.8 -0.3 98.0 88.5 8.1 0.0 8.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-13 -12.2 -15.9 -3.6 72.4 84.9 3.1 0.0 3.1
2-Dec-13 -13.2 -15.7 -11.1 59.6 78.6 0.3 0.0 0.3
3-Dec-13 -11.2 -13.6 -8.5 58.8 76.3 0.0 0.0 0.0
4-Dec-13 -9.6 -11.5 -7.8 74.3 73.8 0.0 0.0 0.0
5-Dec-13 -7.4 -10.1 -4.8 59.4 72.1 0.0 0.0 0.0
6-Dec-13 -11.6 -13.5 -8.7 56.6 70.7 0.3 0.0 0.3
7-Dec-13 -7.0 -11.8 -0.9 76.8 69.8 0.0 0.0 0.0
8-Dec-13 -8.0 -10.1 -5.9 88.8 68.2 0.1 0.0 0.1
9-Dec-13 -5.6 -8.3 -2.6 96.7 68.0 0.0 0.0 0.0
10-Dec-13 -3.8 -5.1 -2.8 98.1 68.4 8.7 0.0 8.7
11-Dec-13 -2.6 -3.9 -0.9 99.4 98.4 40.1 0.0 40.1
12-Dec-13 -0.4 -1.2 0.1 99.7 115.9 14.3 0.0 14.3
13-Dec-13 -1.4 -2.1 -0.4 100.0 124.6 22.5 0.0 22.5
14-Dec-13 0.1 -1.5 1.2 100.0 136.5 39.9 2.3 37.7
15-Dec-13 -3.0 -3.7 -1.5 99.6 147.2 8.8 0.0 8.8
16-Dec-13 -3.7 -4.5 -2.8 99.4 147.9 6.7 0.0 6.7
17-Dec-13 -5.7 -12.5 -3.5 97.5 157.6 3.0 0.0 3.0
18-Dec-13 -15.5 -17.3 -12.3 72.4 150.3 0.9 0.0 0.9
19-Dec-13 -12.3 -15.2 -9.3 86.3 147.7 2.8 0.0 2.8
20-Dec-13 -8.0 -10.2 -5.8 88.3 148.2 2.0 0.0 2.0
21-Dec-13 -7.9 -11.1 -5.6 91.4 143.0 0.0 0.0 0.0
22-Dec-13 -5.1 -5.7 -4.0 94.1 150.1 10.5 0.0 10.5
23-Dec-13 -1.5 -4.1 -0.4 97.9 158.5 1.1 0.0 1.1
24-Dec-13 -2.0 -2.5 -0.8 96.5 150.6 7.4 0.0 7.4
25-Dec-13 -0.3 -2.5 3.0 98.9 172.6 23.7 0.0 23.7
26-Dec-13 0.3 -0.3 1.0 100.0 175.0 43.1 5.9 37.2
27-Dec-13 0.0 -0.5 0.8 100.0 164.5 2.4 0.0 2.4
28-Dec-13 -1.2 -1.5 -0.5 100.0 162.3 16.2 0.0 16.2
29-Dec-13 -0.3 -1.5 1.4 100.0 173.3 9.5 0.0 9.5
30-Dec-13 -0.1 -0.7 0.7 99.8 183.2 21.1 0.0 21.1
31-Dec-13 -0.1 -0.5 1.2 99.4 191.8 8.0 0.0 8.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2014
1-Jan-14 0.0 -0.7 1.2 99.4 200.4 26.6 0.2 26.4
2-Jan-14 -3.3 -4.7 -0.7 93.7 201.2 0.7 0.0 0.7
3-Jan-14 -4.6 -6.2 -3.1 91.8 195.8 0.7 0.0 0.7
4-Jan-14 -5.2 -6.6 -4.0 93.1 191.4 0.2 0.0 0.2
5-Jan-14 -4.9 -6.1 -4.1 86.6 188.3 3.7 0.0 3.7
6-Jan-14 -4.0 -6.0 -2.1 93.0 190.0 1.4 0.0 1.4
7-Jan-14 -2.7 -3.3 -1.9 93.3 186.7 2.3 0.0 2.3
8-Jan-14 -2.2 -3.1 -1.1 90.9 186.9 1.2 0.0 1.2
9-Jan-14 -1.8 -3.0 -0.4 93.2 192.2 9.0 0.0 9.0
10-Jan-14 -3.0 -5.0 -1.8 94.6 194.3 4.6 0.0 4.6
11-Jan-14 -4.7 -6.1 -2.9 80.8 191.9 0.7 0.0 0.7
12-Jan-14 -3.6 -5.5 -1.2 97.5 200.0 19.9 0.0 19.9
13-Jan-14 -1.9 -2.3 -1.1 99.8 214.2 40.4 0.0 40.4
14-Jan-14 -0.2 -1.7 2.9 98.7 261.5 91.8 0.0 91.8
15-Jan-14 -0.4 -2.1 1.0 92.0 241.9 0.8 0.0 0.8
16-Jan-14 0.3 -1.3 1.8 97.9 230.4 10.8 1.4 9.4
17-Jan-14 1.0 -0.1 3.0 92.3 222.7 7.6 3.8 3.9
18-Jan-14 -0.2 -1.6 1.3 93.8 223.0 1.7 0.0 1.7
19-Jan-14 -2.8 -5.7 -0.2 91.5 222.9 0.0 0.0 0.0
20-Jan-14 -2.4 -4.5 -1.1 92.2 220.7 5.0 0.0 5.0
21-Jan-14 0.4 -1.5 2.8 89.9 221.9 0.9 0.2 0.8
22-Jan-14 0.9 0.3 1.6 94.5 218.4 5.0 2.2 2.8
23-Jan-14 1.5 0.7 2.4 99.1 213.8 1.1 0.8 0.3
24-Jan-14 1.9 0.5 4.3 94.6 209.0 0.2 0.2 0.0
25-Jan-14 3.9 1.6 7.7 79.0 206.5 0.0 0.0 0.0
26-Jan-14 3.0 0.6 6.2 74.7 204.8 0.0 0.0 0.0
27-Jan-14 1.0 -1.3 4.9 78.4 203.2 0.0 0.0 0.0
28-Jan-14 -0.7 -1.8 0.2 93.0 204.1 6.5 0.0 6.5
29-Jan-14 0.1 -0.9 1.7 90.7 205.9 0.2 0.0 0.2
30-Jan-14 -5.4 -9.9 -0.9 58.7 201.7 0.4 0.0 0.4
31-Jan-14 -7.2 -10.4 -1.9 71.6 200.7 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-14 -6.0 -10.5 -1.9 69.1 199.8 0.0 0.0 0.0
2-Feb-14 -5.9 -8.5 -3.2 60.2 198.6 0.1 0.0 0.1
3-Feb-14 -9.0 -11.7 -5.5 53.1 197.7 0.1 0.0 0.1
4-Feb-14 -12.4 -14.3 -9.7 44.8 197.1 0.2 0.0 0.2
5-Feb-14 -11.1 -14.0 -8.3 30.2 196.5 0.0 0.0 0.0
6-Feb-14 -14.4 -16.6 -9.8 39.7 195.9 0.2 0.0 0.2
7-Feb-14 -15.0 -17.5 -11.3 41.5 195.2 0.0 0.0 0.0
8-Feb-14 -13.7 -16.4 -8.3 46.9 194.9 0.0 0.0 0.0
9-Feb-14 -16.1 -18.4 -13.2 57.6 194.9 0.1 0.0 0.1
10-Feb-14 -17.0 -19.5 -15.5 63.7 194.7 1.0 0.0 1.0
11-Feb-14 -15.6 -18.4 -11.9 75.9 198.0 2.6 0.0 2.6
12-Feb-14 -12.0 -15.3 -7.3 80.8 202.4 1.0 0.0 1.0
13-Feb-14 -8.9 -14.6 -4.1 80.3 203.5 3.2 0.0 3.2
14-Feb-14 -2.4 -4.2 -0.4 85.5 207.1 4.3 0.0 4.3
15-Feb-14 -0.9 -4.6 1.2 70.7 205.7 0.0 0.0 0.0
16-Feb-14 -2.7 -4.8 0.0 71.7 203.7 2.0 0.0 2.0
17-Feb-14 -3.3 -5.7 -0.3 88.1 207.2 7.0 0.0 7.0
18-Feb-14 -4.7 -8.2 -2.1 86.4 209.4 0.9 0.0 0.9
19-Feb-14 -5.7 -9.3 -2.6 90.3 212.5 8.7 0.0 8.7
20-Feb-14 -5.2 -8.0 -1.6 88.0 223.1 2.0 0.0 2.0
21-Feb-14 -7.6 -10.4 -3.9 80.8 219.9 0.2 0.0 0.2
22-Feb-14 -9.4 -12.4 -6.1 58.6 216.9 0.1 0.0 0.1
23-Feb-14 -9.3 -12.8 -5.7 39.6 214.5 0.0 0.0 0.0
24-Feb-14 -6.9 -10.6 -3.4 30.0 212.7 0.0 0.0 0.0
25-Feb-14 -6.1 -11.3 -1.0 36.4 210.7 0.0 0.0 0.0
26-Feb-14 -3.4 -8.8 4.2 44.9 208.9 0.0 0.0 0.0
27-Feb-14 -1.2 -5.0 2.2 44.6 208.1 0.0 0.0 0.0
28-Feb-14 -3.7 -7.1 -1.1 45.2 207.1 0.5 0.0 0.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-14 -9.1 -11.7 -6.2 25.4 205.7 0.3 0.0 0.3
2-Mar-14 -11.3 -16.1 -7.8 21.9 204.4 0.0 0.0 0.0
3-Mar-14 -13.7 -18.0 -11.1 35.1 202.9 0.3 0.0 0.3
4-Mar-14 -15.6 -18.8 -10.4 47.1 202.2 0.0 0.0 0.0
5-Mar-14 -12.4 -16.2 -8.6 36.6 201.7 0.0 0.0 0.0
6-Mar-14 -8.3 -12.9 -4.9 39.5 200.9 0.0 0.0 0.0
7-Mar-14 -5.4 -7.6 -3.3 84.0 204.9 14.4 0.0 14.4
8-Mar-14 -0.9 -4.9 4.2 91.0 214.8 6.9 0.0 6.9
9-Mar-14 -0.2 -0.9 1.3 97.9 224.2 15.8 0.0 15.8
10-Mar-14 -0.1 -1.5 3.3 96.1 229.1 8.2 0.0 8.2
11-Mar-14 -0.3 -1.3 1.4 99.2 265.0 49.6 0.0 49.6
12-Mar-14 -0.5 -2.4 0.7 95.7 311.3 29.0 0.0 29.0
13-Mar-14 -0.8 -3.1 3.6 84.6 296.6 0.3 0.0 0.3
14-Mar-14 -0.5 -2.1 1.4 93.7 296.4 14.4 0.0 14.4
15-Mar-14 -0.7 -2.9 1.2 89.1 297.6 4.3 0.0 4.3
16-Mar-14 -1.0 -4.8 2.4 92.8 299.6 12.6 0.0 12.6
17-Mar-14 -3.3 -5.2 0.3 93.1 298.4 3.9 0.0 3.9
18-Mar-14 -1.8 -3.1 -0.2 97.2 306.7 16.1 0.0 16.1
19-Mar-14 -3.0 -8.1 2.3 86.4 306.3 1.3 0.0 1.3
20-Mar-14 -4.8 -9.2 4.2 76.8 299.2 0.1 0.0 0.1
21-Mar-14 -2.9 -7.5 1.6 70.0 293.9 0.0 0.0 0.0
22-Mar-14 -3.2 -6.1 -0.1 62.3 289.9 0.1 0.0 0.1
23-Mar-14 -5.1 -7.9 -1.6 50.7 286.2 0.2 0.0 0.2
24-Mar-14 -4.4 -7.1 -2.3 59.7 283.1 0.0 0.0 0.0
25-Mar-14 -2.7 -5.0 0.5 66.8 280.1 0.0 0.0 0.0
26-Mar-14 -3.2 -5.0 -0.1 55.4 277.5 0.1 0.0 0.1
27-Mar-14 -4.1 -6.2 -0.5 52.2 275.5 0.0 0.0 0.0
28-Mar-14 -2.8 -8.0 1.6 53.4 273.5 0.0 0.0 0.0
29-Mar-14 -0.1 -3.4 3.7 54.1 271.2 0.0 0.0 0.0
30-Mar-14 0.8 -3.6 4.7 54.9 267.7 0.0 0.0 0.0
31-Mar-14 0.1 -4.7 6.3 54.8 263.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-14 -0.3 -5.8 5.4 64.1 261.3 0.7 0.0 0.7
2-Apr-14 -0.3 -3.4 4.1 82.3 259.7 2.9 0.0 2.9
3-Apr-14 -0.4 -4.0 3.4 91.6 268.4 12.2 0.0 12.2
4-Apr-14 -1.3 -4.5 2.4 77.2 263.7 0.7 0.0 0.7
5-Apr-14 -0.5 -2.8 2.5 93.4 264.0 6.1 0.0 6.1
6-Apr-14 1.0 -0.9 4.3 94.7 264.4 6.4 3.2 3.2
7-Apr-14 0.5 -0.3 1.7 98.0 283.8 78.8 20.1 58.7
8-Apr-14 0.2 -1.7 4.4 95.3 305.4 10.1 1.2 8.9
9-Apr-14 -0.8 -1.9 1.5 96.8 303.3 21.7 0.0 21.7
10-Apr-14 0.8 -1.1 4.0 96.4 307.7 17.0 7.2 9.9
11-Apr-14 0.2 -3.8 4.0 76.2 304.0 6.6 0.7 5.8
12-Apr-14 0.2 -6.1 7.7 62.3 292.3 0.0 0.0 0.0
13-Apr-14 3.1 -3.8 11.0 52.9 286.9 0.0 0.0 0.0
14-Apr-14 3.7 -0.2 8.8 59.2 281.7 0.0 0.0 0.0
15-Apr-14 2.3 -0.9 7.1 82.6 277.0 0.0 0.0 0.0
16-Apr-14 3.3 -2.1 9.0 64.6 272.3 0.0 0.0 0.0
17-Apr-14 3.1 0.0 7.0 81.8 266.4 5.4 5.4 0.0
18-Apr-14 1.9 -1.7 6.7 74.9 261.7 1.2 1.1 0.1
19-Apr-14 3.6 -1.6 6.8 56.5 258.1 0.2 0.2 0.0
20-Apr-14 4.1 0.5 8.2 69.7 254.2 2.1 2.1 0.0
21-Apr-14 2.7 -0.9 7.8 77.6 249.9 1.5 1.5 0.0
22-Apr-14 0.9 -1.3 3.4 84.8 247.8 1.9 0.8 1.0
23-Apr-14 1.9 -1.5 7.6 75.5 247.0 1.0 1.0 0.0
24-Apr-14 2.0 -2.3 6.2 69.6 245.8 0.0 0.0 0.0
25-Apr-14 3.8 -1.2 9.2 65.1 242.7 0.0 0.0 0.0
26-Apr-14 5.4 0.6 10.3 59.9 238.0 0.0 0.0 0.0
27-Apr-14 3.7 0.7 9.3 76.6 234.4 2.0 2.0 0.0
28-Apr-14 3.8 0.1 7.3 75.2 231.4 0.0 0.0 0.0
29-Apr-14 3.6 0.5 5.6 83.5 228.0 22.2 22.2 0.0
30-Apr-14 2.8 0.0 7.9 94.1 227.9 35.3 35.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-14 7.4 3.0 12.2 66.8 221.9 0.0 0.0 0.0
2-May-14 8.7 4.9 11.9 36.9 213.6 0.1 0.1 0.0
3-May-14 5.8 2.2 9.4 30.9 207.7 0.1 0.1 0.0
4-May-14 4.8 -0.5 11.0 39.0 204.1 0.1 0.1 0.0
5-May-14 6.1 -0.8 11.8 45.1 200.1 0.0 0.0 0.0
6-May-14 7.4 1.4 12.3 55.8 195.3 0.0 0.0 0.0
7-May-14 7.4 2.3 13.4 61.9 189.6 0.0 0.0 0.0
8-May-14 8.4 3.6 14.8 54.2 184.0 0.0 0.0 0.0
9-May-14 10.5 5.5 17.1 45.4 177.2 0.0 0.0 0.0
10-May-14 9.2 3.0 15.3 64.0 169.0 0.0 0.0 0.0
11-May-14 8.6 3.8 14.0 72.5 159.7 0.0 0.0 0.0
12-May-14 8.8 4.0 15.8 63.9 151.4 0.0 0.0 0.0
13-May-14 7.4 4.0 12.3 78.4 143.7 7.5 7.5 0.0
14-May-14 5.8 3.4 9.9 91.4 135.9 3.9 3.9 0.0
15-May-14 9.3 2.4 16.9 61.8 126.7 0.0 0.0 0.0
16-May-14 11.4 5.7 18.3 47.1 116.1 0.0 0.0 0.0
17-May-14 8.5 4.4 13.2 74.3 107.5 0.0 0.0 0.0
18-May-14 8.2 4.7 12.8 77.9 98.0 0.0 0.0 0.0
19-May-14 6.0 3.4 9.4 90.7 90.1 3.6 3.6 0.0
20-May-14 3.4 1.6 5.7 94.9 86.5 13.7 13.7 0.0
21-May-14 4.4 0.4 9.6 77.8 82.3 17.9 17.9 0.0
22-May-14 3.6 0.0 8.3 94.2 80.2 20.7 20.7 0.0
23-May-14 6.0 2.7 10.5 85.1 73.9 3.8 3.8 0.0
24-May-14 6.8 2.7 12.2 71.1 65.2 0.0 0.0 0.0
25-May-14 8.1 2.0 13.2 58.2 58.4 0.0 0.0 0.0
26-May-14 10.3 4.3 16.2 51.5 50.9 0.0 0.0 0.0
27-May-14 8.5 4.1 14.6 70.3 42.2 0.0 0.0 0.0
28-May-14 8.6 2.7 15.2 64.3 33.1 0.0 0.0 0.0
29-May-14 6.7 2.7 9.8 72.3 27.0 0.0 0.0 0.0
30-May-14 8.3 4.0 14.1 71.2 20.5 0.1 0.1 0.0
31-May-14 8.6 4.6 14.1 77.3 12.1 0.4 0.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-14 9.1 3.0 14.8 66.5 0.0 0.0 0.0 0.0
2-Jun-14 7.6 3.1 12.8 66.9 0.0 0.1 0.1 0.0
3-Jun-14 5.3 2.3 9.4 78.4 0.0 2.7 2.7 0.0
4-Jun-14 5.2 2.1 9.6 81.6 0.0 2.0 2.0 0.0
5-Jun-14 7.7 2.5 13.8 65.8 0.0 0.0 0.0 0.0
6-Jun-14 9.1 2.9 15.4 55.3 0.0 0.0 0.0 0.0
7-Jun-14 7.8 4.2 11.5 79.0 0.0 1.1 1.1 0.0
8-Jun-14 6.1 3.3 9.1 94.1 0.0 17.3 17.3 0.0
9-Jun-14 6.1 3.2 10.9 85.0 0.0 0.0 0.0 0.0
10-Jun-14 7.3 4.1 12.5 78.5 0.0 0.0 0.0 0.0
11-Jun-14 9.3 3.4 15.1 63.2 0.0 0.0 0.0 0.0
12-Jun-14 10.8 4.2 16.3 54.6 0.0 0.0 0.0 0.0
13-Jun-14 9.5 3.7 15.8 67.1 0.0 2.6 2.6 0.0
14-Jun-14 5.6 3.5 7.4 94.9 0.0 10.3 10.3 0.0
15-Jun-14 6.6 2.9 11.9 77.6 0.0 0.2 0.2 0.0
16-Jun-14 9.4 2.2 16.7 62.7 0.0 0.0 0.0 0.0
17-Jun-14 7.7 5.0 11.3 83.1 0.0 5.1 5.1 0.0
18-Jun-14 8.3 4.7 12.6 73.5 0.0 0.0 0.0 0.0
19-Jun-14 8.4 3.8 14.0 68.9 0.0 1.4 1.4 0.0
20-Jun-14 6.2 3.9 8.7 91.6 0.0 7.2 7.2 0.0
21-Jun-14 7.5 3.5 11.4 79.5 0.0 1.0 1.0 0.0
22-Jun-14 9.2 6.2 12.8 82.5 0.0 8.4 8.4 0.0
23-Jun-14 11.5 7.7 17.0 87.3 0.0 5.8 5.8 0.0
24-Jun-14 9.0 5.9 12.7 89.1 0.0 0.9 0.9 0.0
25-Jun-14 8.5 4.5 13.4 79.3 0.0 0.4 0.4 0.0
26-Jun-14 12.0 3.6 19.2 45.9 0.0 0.0 0.0 0.0
27-Jun-14 11.8 7.6 18.9 57.2 0.0 0.6 0.6 0.0
28-Jun-14 10.9 7.1 16.5 78.3 0.0 1.2 1.2 0.0
29-Jun-14 10.5 6.8 16.8 79.2 0.0 0.8 0.8 0.0
30-Jun-14 9.8 6.4 14.9 80.3 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-14 12.2 7.1 18.3 71.7 0.0 1.1 1.1 0.0
2-Jul-14 12.5 9.2 17.3 84.8 0.0 6.0 6.0 0.0
3-Jul-14 10.8 7.6 16.1 73.9 0.0 0.0 0.0 0.0
4-Jul-14 9.7 5.7 14.0 81.2 0.0 0.3 0.3 0.0
5-Jul-14 11.6 4.9 16.9 67.5 0.0 1.5 1.5 0.0
6-Jul-14 13.4 8.3 18.8 65.6 0.0 0.0 0.0 0.0
7-Jul-14 13.5 9.1 18.7 76.3 0.0 4.3 4.3 0.0
8-Jul-14 10.2 8.1 13.4 90.3 0.0 1.6 1.6 0.0
9-Jul-14 9.7 7.6 13.4 87.4 0.0 3.5 3.5 0.0
10-Jul-14 13.5 6.5 20.5 66.2 0.0 0.0 0.0 0.0
11-Jul-14 16.5 8.3 23.4 54.5 0.0 0.0 0.0 0.0
12-Jul-14 18.7 10.4 26.0 46.5 0.0 0.0 0.0 0.0
13-Jul-14 19.1 11.1 26.2 43.9 0.0 0.0 0.0 0.0
14-Jul-14 19.6 11.7 27.0 49.5 0.0 0.0 0.0 0.0
15-Jul-14 16.9 11.9 21.7 64.6 0.0 0.0 0.0 0.0
16-Jul-14 15.1 10.3 20.5 61.1 0.0 0.1 0.1 0.0
17-Jul-14 12.4 7.2 17.3 67.2 0.0 2.1 2.1 0.0
18-Jul-14 9.4 7.8 11.5 92.8 0.0 12.5 12.5 0.0
19-Jul-14 10.9 8.3 14.9 89.8 0.0 7.4 7.4 0.0
20-Jul-14 10.9 8.8 14.0 85.4 0.0 0.2 0.2 0.0
21-Jul-14 11.2 7.9 16.9 81.1 0.0 1.4 1.4 0.0
22-Jul-14 12.6 6.9 19.5 73.4 0.0 0.0 0.0 0.0
23-Jul-14 13.2 10.1 17.0 72.3 0.0 0.0 0.0 0.0
24-Jul-14 10.6 7.8 16.0 84.2 0.0 0.1 0.1 0.0
25-Jul-14 9.8 8.2 12.5 89.8 0.0 2.4 2.4 0.0
26-Jul-14 10.7 8.3 13.6 88.7 0.0 1.1 1.1 0.0
27-Jul-14 11.9 9.2 16.2 90.4 0.0 5.6 5.6 0.0
28-Jul-14 12.8 9.8 17.8 88.3 0.0 5.2 5.2 0.0
29-Jul-14 11.1 8.2 14.0 94.5 0.0 11.4 11.4 0.0
30-Jul-14 10.3 7.1 14.9 84.1 0.0 0.2 0.2 0.0
31-Jul-14 13.0 5.8 20.1 65.4 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-14 16.2 8.6 23.7 53.3 0.0 0.0 0.0 0.0
2-Aug-14 17.0 9.4 24.9 51.8 0.0 0.0 0.0 0.0
3-Aug-14 16.7 9.7 24.3 56.1 0.0 0.0 0.0 0.0
4-Aug-14 15.6 10.7 20.3 65.2 0.0 0.2 0.2 0.0
5-Aug-14 12.5 8.9 16.9 90.9 0.0 5.2 5.2 0.0
6-Aug-14 9.9 6.7 13.2 85.2 0.0 2.4 2.4 0.0
7-Aug-14 9.1 6.7 12.2 88.9 0.0 4.0 4.0 0.0
8-Aug-14 9.9 8.0 13.8 89.8 0.0 1.3 1.3 0.0
9-Aug-14 9.6 8.0 11.2 94.9 0.0 6.9 6.9 0.0
10-Aug-14 12.0 9.6 14.0 95.8 0.0 22.0 22.0 0.0
11-Aug-14 17.2 12.4 24.5 72.1 0.0 0.4 0.4 0.0
12-Aug-14 16.7 11.4 22.3 66.9 0.0 0.1 0.1 0.0
13-Aug-14 16.0 11.3 20.5 72.6 0.0 0.0 0.0 0.0
14-Aug-14 16.0 11.6 21.7 74.2 0.0 0.0 0.0 0.0
15-Aug-14 14.2 11.1 18.1 84.7 0.0 5.2 5.2 0.0
16-Aug-14 13.7 10.5 18.0 81.0 0.0 0.9 0.9 0.0
17-Aug-14 10.7 10.1 12.4 91.7 0.0 7.8 7.8 0.0
18-Aug-14 10.6 9.0 12.2 91.5 0.0 1.3 1.3 0.0
19-Aug-14 10.6 7.2 15.4 83.7 0.0 0.0 0.0 0.0
20-Aug-14 12.4 6.2 19.4 69.3 0.0 0.0 0.0 0.0
21-Aug-14 13.1 8.9 20.5 65.8 0.0 0.5 0.5 0.0
22-Aug-14 14.7 9.1 21.2 58.9 0.0 0.0 0.0 0.0
23-Aug-14 11.5 9.4 12.6 87.2 0.0 11.2 11.2 0.0
24-Aug-14 10.7 8.1 13.5 90.9 0.0 5.0 5.0 0.0
25-Aug-14 11.2 9.8 12.9 97.6 0.0 3.9 3.9 0.0
26-Aug-14 10.8 7.8 13.2 90.2 0.0 2.2 2.2 0.0
27-Aug-14 9.1 7.4 11.9 90.1 0.0 0.6 0.6 0.0
28-Aug-14 9.5 7.2 13.0 87.4 0.0 2.0 2.0 0.0
29-Aug-14 7.9 6.4 10.2 95.3 0.0 7.7 7.7 0.0
30-Aug-14 7.5 6.5 9.3 98.0 0.0 3.7 3.7 0.0
31-Aug-14 7.6 6.5 9.0 95.3 0.0 7.4 7.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-14 7.5 6.5 8.8 96.4 0.0 13.6 13.6 0.0
2-Sep-14 8.3 5.8 11.1 90.6 0.0 0.0 0.0 0.0
3-Sep-14 8.5 6.8 13.1 90.9 0.0 0.0 0.0 0.0
4-Sep-14 9.5 8.1 12.0 90.8 0.0 0.2 0.2 0.0
5-Sep-14 11.3 9.1 15.5 88.0 0.0 0.0 0.0 0.0
6-Sep-14 11.2 9.5 14.5 88.8 0.0 0.8 0.8 0.0
7-Sep-14 9.1 6.9 10.8 94.5 0.0 15.8 15.8 0.0
8-Sep-14 7.6 4.9 11.2 70.3 0.0 0.0 0.0 0.0
9-Sep-14 8.0 5.1 12.7 60.5 0.0 0.0 0.0 0.0
10-Sep-14 7.9 4.2 10.5 54.3 0.0 0.0 0.0 0.0
11-Sep-14 6.9 5.5 8.1 84.3 0.0 0.2 0.2 0.0
12-Sep-14 9.9 5.3 15.8 77.7 0.0 0.0 0.0 0.0
13-Sep-14 11.2 6.2 17.8 74.2 0.0 0.0 0.0 0.0
14-Sep-14 13.0 7.5 20.6 69.5 0.0 0.0 0.0 0.0
15-Sep-14 13.5 8.3 20.2 65.6 0.0 0.0 0.0 0.0
16-Sep-14 12.3 7.7 18.3 73.2 0.0 0.0 0.0 0.0
17-Sep-14 11.5 8.3 16.2 82.7 0.0 3.4 3.4 0.0
18-Sep-14 8.8 7.8 10.0 93.5 0.0 16.8 16.8 0.0
19-Sep-14 7.3 6.4 8.6 95.8 0.0 19.2 19.2 0.0
20-Sep-14 8.7 6.4 11.4 95.4 0.0 79.1 79.1 0.0
21-Sep-14 12.2 7.8 16.3 94.1 0.0 15.8 15.8 0.0
22-Sep-14 7.7 4.4 10.0 93.3 0.0 2.2 2.2 0.0
23-Sep-14 8.8 3.9 14.0 73.3 0.0 0.0 0.0 0.0
24-Sep-14 8.8 6.8 11.8 83.6 0.0 4.9 4.9 0.0
25-Sep-14 8.9 6.6 12.1 84.1 0.0 0.5 0.5 0.0
26-Sep-14 9.5 5.7 14.1 80.4 0.0 0.0 0.0 0.0
27-Sep-14 9.3 7.6 11.6 85.4 0.0 22.5 22.5 0.0
28-Sep-14 9.1 6.9 11.2 95.6 0.0 72.9 72.9 0.0
29-Sep-14 6.4 4.8 9.1 97.3 0.0 1.5 1.5 0.0
30-Sep-14 4.7 1.3 6.7 95.4 0.0 6.8 6.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-14 1.5 -1.3 4.5 80.1 0.0 6.2 4.5 1.6
2-Oct-14 0.9 -1.9 4.0 72.3 0.0 13.6 6.2 7.4
3-Oct-14 4.1 1.6 8.1 94.2 0.0 26.3 26.3 0.0
4-Oct-14 8.2 5.8 10.4 92.9 0.0 5.3 5.3 0.0
5-Oct-14 6.5 5.5 8.0 93.7 0.0 18.4 18.4 0.0
6-Oct-14 5.0 1.9 8.5 85.6 0.0 0.3 0.3 0.0
7-Oct-14 3.0 -0.1 5.8 88.1 0.0 0.1 0.1 0.0
8-Oct-14 3.4 -0.9 8.0 74.2 0.0 3.1 3.1 0.0
9-Oct-14 6.6 3.8 9.2 93.9 0.0 10.9 10.9 0.0
10-Oct-14 7.1 5.4 8.1 97.2 0.0 25.6 25.6 0.0
11-Oct-14 5.5 4.6 7.0 96.5 0.0 8.8 8.8 0.0
12-Oct-14 5.3 4.3 6.7 93.8 0.0 10.4 10.4 0.0
13-Oct-14 5.0 2.6 7.6 89.6 0.0 4.0 4.0 0.0
14-Oct-14 4.0 0.5 6.3 81.4 0.0 0.0 0.0 0.0
15-Oct-14 5.8 2.3 7.7 74.4 0.0 4.7 4.7 0.0
16-Oct-14 3.6 1.1 6.1 92.0 0.0 0.3 0.3 0.0
17-Oct-14 4.2 2.4 5.4 89.6 0.0 19.3 19.3 0.0
18-Oct-14 5.3 3.9 7.0 91.7 0.0 10.3 10.3 0.0
19-Oct-14 6.3 4.0 9.0 89.1 0.0 6.8 6.8 0.0
20-Oct-14 4.2 3.2 5.2 96.8 0.0 19.9 19.9 0.0
21-Oct-14 4.6 2.5 7.2 83.9 0.0 0.6 0.6 0.0
22-Oct-14 4.4 1.9 7.8 77.8 0.0 0.2 0.2 0.0
23-Oct-14 2.4 1.0 5.0 90.5 0.0 1.4 1.4 0.0
24-Oct-14 2.5 0.3 4.9 83.6 0.0 0.0 0.0 0.0
25-Oct-14 3.4 0.4 7.0 66.6 0.0 0.2 0.2 0.0
26-Oct-14 1.4 -1.9 5.6 69.7 0.0 0.0 0.0 0.0
27-Oct-14 1.6 0.3 2.8 87.1 0.0 1.6 1.3 0.3
28-Oct-14 3.2 1.8 4.6 76.5 0.0 3.2 3.2 0.0
29-Oct-14 2.6 1.0 4.4 92.1 0.0 3.9 3.9 0.0
30-Oct-14 4.1 0.0 6.0 81.1 0.0 9.3 9.3 0.0
31-Oct-14 0.1 -0.7 1.1 98.7 0.0 3.3 0.1 3.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-14 0.2 -0.3 0.9 97.8 5.4 14.9 1.4 13.5
2-Nov-14 0.3 -0.4 1.7 98.2 15.5 9.5 1.6 7.9
3-Nov-14 1.1 -0.9 2.6 83.8 11.8 5.1 2.7 2.4
4-Nov-14 0.6 0.1 1.8 98.3 15.6 14.1 4.3 9.8
5-Nov-14 0.6 -0.4 2.4 89.7 19.8 8.3 2.3 6.0
6-Nov-14 1.2 -0.2 3.5 96.4 18.7 7.0 4.3 2.7
7-Nov-14 0.1 -0.7 1.4 94.0 19.6 6.0 0.4 5.6
8-Nov-14 -0.8 -3.3 3.5 91.8 19.8 0.0 0.0 0.0
9-Nov-14 -1.2 -4.0 1.8 88.3 18.1 0.1 0.0 0.1
10-Nov-14 -2.3 -4.2 0.3 84.9 18.6 0.0 0.0 0.0
11-Nov-14 -2.9 -6.5 0.0 73.9 17.8 0.1 0.0 0.1
12-Nov-14 -5.8 -7.4 -3.6 70.5 17.5 0.0 0.0 0.0
13-Nov-14 -4.8 -7.5 -2.2 57.3 16.8 0.0 0.0 0.0
14-Nov-14 -2.6 -5.3 1.5 51.6 16.4 0.0 0.0 0.0
15-Nov-14 -2.4 -5.7 2.0 58.5 15.9 0.0 0.0 0.0
16-Nov-14 -3.4 -6.5 0.8 64.8 16.2 0.0 0.0 0.0
17-Nov-14 -1.2 -2.4 2.0 67.1 16.3 0.1 0.0 0.1
18-Nov-14 -1.0 -2.3 0.6 78.8 16.2 0.8 0.0 0.8
19-Nov-14 -0.3 -0.8 0.9 90.5 17.5 9.7 0.0 9.7
20-Nov-14 0.2 -0.8 1.2 95.3 26.7 9.4 0.9 8.5
21-Nov-14 0.6 -0.6 2.3 94.0 30.3 4.0 1.1 2.9
22-Nov-14 -0.5 -0.7 0.0 98.1 31.4 7.8 0.0 7.8
23-Nov-14 -0.4 -1.5 1.3 98.0 39.7 4.4 0.0 4.4
24-Nov-14 -0.2 -1.0 1.2 95.6 43.1 5.7 0.0 5.7
25-Nov-14 -0.8 -2.0 0.8 96.5 44.3 2.9 0.0 2.9
26-Nov-14 -3.2 -5.7 -1.2 81.8 44.2 0.0 0.0 0.0
27-Nov-14 -7.2 -13.0 -3.3 67.9 39.1 0.1 0.0 0.1
28-Nov-14 -14.9 -18.0 -12.8 54.3 35.8 0.4 0.0 0.4
29-Nov-14 -14.2 -18.0 -10.4 50.3 35.4 0.0 0.0 0.0
30-Nov-14 -12.4 -13.5 -11.6 78.1 35.2 3.1 0.0 3.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-14 -10.0 -12.3 -7.1 85.0 35.4 0.4 0.0 0.4
2-Dec-14 -4.2 -7.8 -2.4 95.8 39.6 3.8 0.0 3.8
3-Dec-14 -3.7 -5.5 -2.4 96.0 43.7 2.7 0.0 2.7
4-Dec-14 -5.3 -7.5 -2.5 80.9 41.6 0.1 0.0 0.1
5-Dec-14 -6.5 -8.8 -4.6 74.1 39.4 0.6 0.0 0.6
6-Dec-14 -4.2 -6.3 -2.3 86.5 40.0 5.8 0.0 5.8
7-Dec-14 0.0 -4.0 3.6 81.1 42.2 4.4 0.0 4.4
8-Dec-14 3.2 1.9 5.0 78.7 39.1 0.9 0.9 0.0
9-Dec-14 3.1 1.0 4.7 86.4 33.7 13.8 13.8 0.0
10-Dec-14 2.6 0.1 4.6 84.3 30.3 1.4 1.4 0.0
11-Dec-14 2.7 0.8 4.2 82.3 28.6 0.8 0.8 0.0
12-Dec-14 0.4 0.0 1.0 97.4 28.0 4.2 0.8 3.4
13-Dec-14 -0.4 -1.2 0.9 93.4 31.5 1.5 0.0 1.5
14-Dec-14 1.4 0.5 2.3 64.9 31.4 0.0 0.0 0.0
15-Dec-14 -1.9 -3.0 1.0 65.4 29.4 0.2 0.0 0.2
16-Dec-14 -1.6 -2.6 -0.3 76.3 29.3 1.9 0.0 1.9
17-Dec-14 -4.4 -6.7 -1.8 83.5 30.0 0.2 0.0 0.2
18-Dec-14 -1.4 -5.6 0.1 66.0 30.1 0.0 0.0 0.0
19-Dec-14 0.1 -1.8 1.4 73.2 29.5 0.0 0.0 0.0
20-Dec-14 1.3 -0.2 2.7 81.0 29.1 2.4 1.6 0.8
21-Dec-14 -0.2 -1.3 0.7 98.0 37.3 11.0 0.0 11.0
22-Dec-14 -0.9 -2.9 0.3 97.0 43.7 2.8 0.0 2.8
23-Dec-14 -0.2 -1.9 0.8 76.8 44.3 1.2 0.0 1.2
24-Dec-14 -2.1 -4.6 -0.9 85.6 42.4 0.4 0.0 0.4
25-Dec-14 -2.8 -3.4 -1.8 95.3 42.4 2.3 0.0 2.3
26-Dec-14 -1.9 -3.1 -0.9 98.3 44.7 5.6 0.0 5.6
27-Dec-14 -3.1 -4.9 -1.1 85.7 47.9 0.0 0.0 0.0
28-Dec-14 -6.7 -9.1 -4.4 62.7 45.8 0.2 0.0 0.2
29-Dec-14 -10.4 -12.4 -7.8 66.4 44.4 0.3 0.0 0.3
30-Dec-14 -7.6 -11.8 -2.6 69.7 43.4 0.0 0.0 0.0
31-Dec-14 -3.4 -5.4 -1.5 92.3 43.0 3.9 0.0 3.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2015
1-Jan-15 -1.1 -2.1 1.0 98.5 50.2 24.2 0.0 24.2
2-Jan-15 -7.8 -15.6 -0.3 79.7 57.4 3.3 0.0 3.3
3-Jan-15 -14.3 -15.9 -13.2 53.1 45.5 0.0 0.0 0.0
4-Jan-15 -12.0 -14.1 -10.3 52.7 46.1 0.0 0.0 0.0
5-Jan-15 -12.1 -15.1 -8.3 64.9 47.6 1.8 0.0 1.8
6-Jan-15 -6.2 -8.6 -4.8 72.0 50.0 3.3 0.0 3.3
7-Jan-15 -4.8 -6.1 -3.5 88.6 56.4 7.5 0.0 7.5
8-Jan-15 -2.7 -5.9 0.7 79.0 56.1 0.0 0.0 0.0
9-Jan-15 -2.9 -4.2 -1.1 80.2 54.8 0.5 0.0 0.5
10-Jan-15 -2.5 -4.2 0.1 86.5 53.8 0.0 0.0 0.0
11-Jan-15 -4.1 -6.5 -0.3 87.1 52.5 0.0 0.0 0.0
12-Jan-15 -2.9 -4.2 -2.0 87.7 53.9 6.2 0.0 6.2
13-Jan-15 -0.3 -2.8 3.4 96.6 65.9 16.5 0.0 16.5
14-Jan-15 0.9 0.4 2.0 94.2 62.6 3.4 1.6 1.8
15-Jan-15 1.6 0.1 3.2 91.1 59.5 7.2 5.7 1.5
16-Jan-15 0.4 -0.2 1.3 96.2 59.9 8.2 1.6 6.6
17-Jan-15 0.4 -0.4 1.3 95.4 66.8 5.2 1.1 4.1
18-Jan-15 0.0 -1.9 2.1 93.7 70.5 8.7 0.0 8.7
19-Jan-15 -0.1 -0.6 0.5 98.9 75.3 7.5 0.0 7.5
20-Jan-15 -0.1 -1.1 0.6 97.0 85.8 24.8 0.0 24.8
21-Jan-15 0.2 -0.3 1.1 99.0 125.1 22.8 2.4 20.4
22-Jan-15 2.6 0.3 4.0 95.0 117.1 38.7 38.7 0.0
23-Jan-15 1.8 0.4 3.6 97.4 92.0 12.3 11.1 1.3
24-Jan-15 1.1 0.4 2.2 95.2 88.2 21.6 12.4 9.2
25-Jan-15 1.5 0.3 2.3 95.8 86.3 12.2 9.3 2.9
26-Jan-15 -0.8 -2.4 1.1 89.1 83.3 0.4 0.0 0.4
27-Jan-15 -2.5 -4.8 -0.3 79.5 82.7 0.1 0.0 0.1
28-Jan-15 -2.3 -3.5 -1.1 89.6 83.9 9.7 0.0 9.7
29-Jan-15 -1.0 -4.4 1.5 97.2 99.1 8.9 0.0 8.9
30-Jan-15 -3.9 -6.4 -0.5 83.2 97.4 0.1 0.0 0.1
31-Jan-15 -5.1 -7.0 -3.0 73.1 95.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-15 -7.0 -8.9 -5.6 61.9 93.2 0.4 0.0 0.4
2-Feb-15 -11.3 -13.4 -8.8 64.0 91.4 0.5 0.0 0.5
3-Feb-15 -10.0 -14.2 -6.2 68.0 89.9 0.0 0.0 0.0
4-Feb-15 -5.9 -8.1 -3.0 80.2 89.6 0.0 0.0 0.0
5-Feb-15 -7.5 -11.2 -3.7 72.2 88.4 6.4 0.0 6.4
6-Feb-15 -13.0 -16.2 -11.2 79.8 95.6 8.4 0.0 8.4
7-Feb-15 -13.6 -17.3 -7.4 79.4 99.2 2.9 0.0 2.9
8-Feb-15 -4.9 -7.5 -1.7 85.0 106.7 0.7 0.0 0.7
9-Feb-15 -5.8 -9.6 -1.6 77.5 102.3 0.1 0.0 0.1
10-Feb-15 -5.6 -7.8 -2.5 74.3 98.6 0.8 0.0 0.8
11-Feb-15 -1.6 -4.4 0.1 90.2 107.8 11.4 0.0 11.4
12-Feb-15 0.9 -0.5 2.3 94.4 114.9 13.3 5.8 7.5
13-Feb-15 1.8 0.3 4.3 95.5 106.4 19.9 17.6 2.3
14-Feb-15 0.3 -0.6 1.4 99.0 110.8 20.9 3.0 17.9
15-Feb-15 0.8 -1.3 4.2 96.1 115.5 3.1 1.2 1.9
16-Feb-15 0.6 -2.0 3.1 85.6 111.3 0.0 0.0 0.0
17-Feb-15 1.5 -0.8 5.3 82.1 109.7 0.0 0.0 0.0
18-Feb-15 2.2 0.0 7.7 79.3 108.6 4.7 4.7 0.0
19-Feb-15 0.7 -0.2 4.7 97.0 110.4 3.7 1.2 2.5
20-Feb-15 0.0 -3.7 4.9 82.9 107.4 0.1 0.0 0.1
21-Feb-15 -0.4 -3.9 4.5 68.6 106.6 0.0 0.0 0.0
22-Feb-15 2.5 -0.9 6.9 69.8 106.3 0.0 0.0 0.0
23-Feb-15 3.2 0.6 7.8 78.2 104.7 0.5 0.5 0.0
24-Feb-15 0.5 -1.0 3.3 89.2 104.2 0.5 0.1 0.4
25-Feb-15 -1.4 -4.4 2.3 74.7 104.4 0.1 0.0 0.1
26-Feb-15 -0.3 -2.3 2.1 59.5 103.7 0.0 0.0 0.0
27-Feb-15 -0.5 -2.5 2.0 43.2 103.0 0.0 0.0 0.0
28-Feb-15 0.3 -2.8 4.4 45.5 102.6 0.2 0.0 0.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-15 -0.1 -3.3 4.7 56.4 102.3 0.0 0.0 0.0
2-Mar-15 -2.2 -6.9 1.1 26.7 101.9 0.3 0.0 0.3
3-Mar-15 -1.8 -6.8 4.0 39.3 101.6 0.0 0.0 0.0
4-Mar-15 -1.1 -3.0 1.7 76.7 101.7 2.2 0.0 2.2
5-Mar-15 -1.1 -2.3 0.3 95.9 113.8 14.2 0.0 14.2
6-Mar-15 0.3 -1.4 3.3 94.7 121.5 2.3 0.3 2.0
7-Mar-15 1.0 -0.6 4.6 92.6 117.8 0.4 0.2 0.2
8-Mar-15 1.9 0.2 3.2 94.4 109.9 9.2 8.8 0.4
9-Mar-15 -1.7 -3.0 0.5 85.7 107.7 1.5 0.0 1.5
10-Mar-15 -2.8 -5.6 1.5 80.2 108.8 0.8 0.0 0.8
11-Mar-15 -2.3 -5.4 1.8 84.9 113.4 8.4 0.0 8.4
12-Mar-15 0.8 0.1 2.8 97.5 118.8 37.7 15.6 22.1
13-Mar-15 0.0 -1.4 1.2 98.1 157.2 71.3 1.3 69.9
14-Mar-15 -3.5 -5.4 -0.6 86.5 178.3 4.3 0.0 4.3
15-Mar-15 -4.2 -7.7 0.6 82.8 174.1 1.6 0.0 1.6
16-Mar-15 -3.4 -9.0 3.8 76.8 168.9 0.0 0.0 0.0
17-Mar-15 -0.7 -6.0 8.7 74.0 164.9 0.0 0.0 0.0
18-Mar-15 1.8 -0.3 5.7 82.7 160.3 2.3 2.1 0.2
19-Mar-15 2.3 -1.3 8.5 79.3 154.2 0.3 0.3 0.0
20-Mar-15 2.5 -1.6 5.4 77.0 149.3 2.0 2.0 0.0
21-Mar-15 1.4 -2.4 7.4 76.5 145.1 0.0 0.0 0.0
22-Mar-15 0.0 -5.1 7.0 60.4 141.8 0.1 0.0 0.1
23-Mar-15 0.3 -3.0 5.8 72.3 140.9 1.2 0.2 1.0
24-Mar-15 0.3 -3.6 6.2 71.2 140.5 0.0 0.0 0.0
25-Mar-15 1.4 -2.6 4.3 75.5 139.6 7.8 5.3 2.5
26-Mar-15 1.8 -0.1 6.3 94.4 138.5 6.4 5.7 0.7
27-Mar-15 1.9 -0.3 7.5 89.0 136.3 0.3 0.3 0.0
28-Mar-15 1.6 -0.5 4.9 83.8 133.9 3.3 2.7 0.6
29-Mar-15 1.2 -0.1 4.0 94.2 134.6 7.0 4.2 2.8
30-Mar-15 1.4 -2.1 4.0 78.7 133.4 2.7 1.9 0.8
31-Mar-15 0.7 -0.7 4.8 93.4 140.0 8.5 2.9 5.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-15 0.8 -0.7 4.2 93.2 135.9 1.4 0.6 0.8
2-Apr-15 1.8 -1.0 4.5 73.9 133.1 0.0 0.0 0.0
3-Apr-15 2.3 -2.1 6.1 75.8 132.4 2.6 2.6 0.0
4-Apr-15 0.6 -4.1 5.9 83.8 131.4 4.0 1.1 2.9
5-Apr-15 2.2 -1.1 7.0 78.1 131.3 3.5 3.5 0.0
6-Apr-15 1.7 -3.9 6.9 60.9 126.9 0.0 0.0 0.0
7-Apr-15 2.9 -2.1 8.1 61.8 124.4 0.0 0.0 0.0
8-Apr-15 4.2 0.2 10.0 61.8 121.7 0.0 0.0 0.0
9-Apr-15 2.9 1.6 5.7 80.7 121.0 6.7 6.7 0.0
10-Apr-15 1.5 -1.8 6.8 94.3 126.3 10.5 7.9 2.6
11-Apr-15 -0.3 -2.5 3.2 91.7 128.8 8.3 0.0 8.3
12-Apr-15 -0.2 -1.8 3.2 89.1 135.7 4.2 0.0 4.2
13-Apr-15 1.9 -0.5 5.5 84.5 136.1 5.8 5.4 0.4
14-Apr-15 0.7 -1.0 4.1 87.8 138.8 5.4 1.9 3.5
15-Apr-15 0.5 -0.9 2.8 96.5 147.8 17.3 4.3 13.1
16-Apr-15 1.5 -0.5 6.7 88.0 146.7 5.2 3.8 1.4
17-Apr-15 0.9 -1.4 5.7 86.0 139.1 1.5 0.7 0.8
18-Apr-15 1.6 -0.7 6.5 80.9 136.7 0.5 0.4 0.1
19-Apr-15 2.6 -0.1 5.4 84.7 134.1 0.2 0.2 0.0
20-Apr-15 5.3 2.3 9.4 89.0 129.7 7.4 7.4 0.0
21-Apr-15 2.3 -1.3 7.6 83.9 126.6 6.6 6.6 0.0
22-Apr-15 1.7 -1.3 6.4 67.5 124.5 0.1 0.1 0.0
23-Apr-15 4.8 -0.1 9.1 50.2 122.5 0.0 0.0 0.0
24-Apr-15 5.3 2.1 9.9 54.9 120.8 0.0 0.0 0.0
25-Apr-15 5.8 1.1 12.1 58.3 117.9 0.4 0.4 0.0
26-Apr-15 4.1 1.5 6.6 72.9 115.2 3.7 3.7 0.0
27-Apr-15 2.9 0.0 7.5 80.9 114.2 3.9 3.9 0.0
28-Apr-15 3.0 -0.3 6.8 88.9 110.6 18.2 18.2 0.0
29-Apr-15 1.1 -0.5 4.6 95.2 115.8 14.8 8.1 6.7
30-Apr-15 1.1 -0.3 4.6 95.9 119.8 15.0 8.2 6.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-15 1.7 -0.4 5.1 91.1 116.8 2.3 2.0 0.3
2-May-15 3.3 0.5 8.4 80.3 110.6 0.0 0.0 0.0
3-May-15 4.6 -0.2 10.4 55.7 105.7 0.0 0.0 0.0
4-May-15 5.7 2.3 8.0 56.4 101.9 0.0 0.0 0.0
5-May-15 6.8 2.2 11.5 47.0 96.7 0.1 0.1 0.0
6-May-15 6.5 0.7 11.8 57.2 92.5 0.0 0.0 0.0
7-May-15 6.7 1.5 11.7 62.1 88.6 0.0 0.0 0.0
8-May-15 9.6 3.0 16.0 58.1 82.3 0.0 0.0 0.0
9-May-15 8.6 4.6 13.3 63.6 74.7 0.0 0.0 0.0
10-May-15 7.7 3.4 13.2 73.1 68.0 0.1 0.1 0.0
11-May-15 8.2 3.8 14.3 72.4 59.8 0.0 0.0 0.0
12-May-15 11.0 4.0 21.2 58.2 50.6 0.0 0.0 0.0
13-May-15 11.0 3.8 19.5 61.1 40.1 0.0 0.0 0.0
14-May-15 11.2 4.3 18.4 62.4 27.9 0.0 0.0 0.0
15-May-15 12.7 6.4 20.3 56.4 14.7 0.0 0.0 0.0
16-May-15 12.1 5.3 19.0 61.4 3.4 0.0 0.0 0.0
17-May-15 12.5 7.3 18.4 52.6 0.0 0.1 0.1 0.0
18-May-15 12.8 7.0 19.1 45.4 0.0 0.0 0.0 0.0
19-May-15 12.0 6.5 17.8 55.3 0.0 0.0 0.0 0.0
20-May-15 10.3 6.3 16.2 68.9 0.0 0.3 0.3 0.0
21-May-15 11.6 6.1 17.3 66.8 0.0 1.2 1.2 0.0
22-May-15 14.1 8.1 20.1 51.2 0.0 0.1 0.1 0.0
23-May-15 11.2 7.3 15.7 78.3 0.0 4.7 4.7 0.0
24-May-15 10.0 6.7 14.7 84.0 0.0 0.0 0.0 0.0
25-May-15 9.9 6.7 15.3 80.2 0.0 0.0 0.0 0.0
26-May-15 11.7 7.0 18.9 71.2 0.0 0.0 0.0 0.0
27-May-15 8.6 4.7 12.7 73.5 0.0 0.6 0.6 0.0
28-May-15 7.5 4.9 10.7 85.1 0.0 4.8 4.8 0.0
29-May-15 11.1 5.7 16.7 63.0 0.0 0.0 0.0 0.0
30-May-15 14.2 7.3 20.4 47.4 0.0 0.0 0.0 0.0
31-May-15 13.5 7.8 19.9 64.7 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-15 13.7 6.5 20.6 57.4 0.0 0.0 0.0 0.0
2-Jun-15 13.2 7.1 19.1 60.9 0.0 0.0 0.0 0.0
3-Jun-15 10.1 8.1 12.9 74.3 0.0 0.1 0.1 0.0
4-Jun-15 9.0 7.1 12.0 83.9 0.0 3.7 3.7 0.0
5-Jun-15 8.6 7.0 10.9 93.5 0.0 11.0 11.0 0.0
6-Jun-15 7.9 6.2 10.2 90.6 0.0 5.7 5.7 0.0
7-Jun-15 8.4 6.0 10.9 96.3 0.0 36.1 36.1 0.0
8-Jun-15 7.9 4.6 11.7 79.1 0.0 5.6 5.6 0.0
9-Jun-15 9.1 2.6 15.5 64.8 0.0 0.0 0.0 0.0
10-Jun-15 7.7 5.6 10.6 84.3 0.0 3.0 3.0 0.0
11-Jun-15 5.7 4.2 8.7 92.2 0.0 6.4 6.4 0.0
12-Jun-15 7.4 3.5 12.0 77.5 0.0 0.0 0.0 0.0
13-Jun-15 10.0 2.8 15.9 73.5 0.0 4.6 4.6 0.0
14-Jun-15 14.1 8.4 19.7 61.4 0.0 0.0 0.0 0.0
15-Jun-15 15.6 8.3 21.5 45.4 0.0 0.0 0.0 0.0
16-Jun-15 12.1 7.9 18.5 74.8 0.0 6.0 6.0 0.0
17-Jun-15 11.3 7.8 17.0 77.1 0.0 0.2 0.2 0.0
18-Jun-15 8.9 6.3 13.2 87.5 0.0 14.0 14.0 0.0
19-Jun-15 7.1 6.3 8.3 95.9 0.0 12.3 12.3 0.0
20-Jun-15 9.3 6.7 12.2 94.0 0.0 0.1 0.1 0.0
21-Jun-15 12.6 8.7 17.9 79.9 0.0 0.0 0.0 0.0
22-Jun-15 14.7 7.9 21.1 63.6 0.0 0.0 0.0 0.0
23-Jun-15 15.0 8.1 21.3 55.3 0.0 0.0 0.0 0.0
24-Jun-15 12.8 7.8 16.4 74.8 0.0 0.0 0.0 0.0
25-Jun-15 12.5 10.7 15.7 90.0 0.0 9.3 9.3 0.0
26-Jun-15 11.8 8.7 15.8 79.6 0.0 0.0 0.0 0.0
27-Jun-15 12.5 8.4 16.6 72.8 0.0 0.0 0.0 0.0
28-Jun-15 15.0 10.7 20.9 72.6 0.0 0.0 0.0 0.0
29-Jun-15 13.4 11.6 15.2 88.4 0.0 0.7 0.7 0.0
30-Jun-15 13.0 10.2 17.4 78.2 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-15 14.8 9.1 21.1 60.2 0.0 0.0 0.0 0.0
2-Jul-15 12.1 8.8 15.6 73.7 0.0 0.6 0.6 0.0
3-Jul-15 11.7 7.4 16.7 65.7 0.0 0.0 0.0 0.0
4-Jul-15 15.3 6.6 23.0 54.5 0.0 0.0 0.0 0.0
5-Jul-15 18.9 11.1 25.7 46.9 0.0 0.0 0.0 0.0
6-Jul-15 21.4 13.8 27.7 40.9 0.0 0.0 0.0 0.0
7-Jul-15 20.4 14.0 26.7 48.3 0.0 0.0 0.0 0.0
8-Jul-15 16.9 13.4 22.1 65.9 0.0 1.0 1.0 0.0
9-Jul-15 15.9 11.5 20.1 63.9 0.0 0.0 0.0 0.0
10-Jul-15 12.9 11.0 17.2 82.3 0.0 0.9 0.9 0.0
11-Jul-15 11.8 10.4 14.3 95.5 0.0 5.0 5.0 0.0
12-Jul-15 12.6 10.5 15.6 91.4 0.0 0.4 0.4 0.0
13-Jul-15 11.9 9.7 15.3 88.5 0.0 0.5 0.5 0.0
14-Jul-15 9.9 7.5 11.8 94.8 0.0 4.4 4.4 0.0
15-Jul-15 8.4 6.7 10.9 92.6 0.0 1.7 1.7 0.0
16-Jul-15 9.7 7.1 12.9 84.9 0.0 1.5 1.5 0.0
17-Jul-15 10.7 8.4 13.0 95.2 0.0 0.2 0.2 0.0
18-Jul-15 13.3 10.7 17.2 87.5 0.0 4.0 4.0 0.0
19-Jul-15 14.2 9.9 19.9 75.5 0.0 0.0 0.0 0.0
20-Jul-15 11.6 10.5 13.4 95.0 0.0 29.2 29.2 0.0
21-Jul-15 11.5 10.2 13.4 95.3 0.0 12.2 12.2 0.0
22-Jul-15 11.8 9.0 15.8 87.7 0.0 0.0 0.0 0.0
23-Jul-15 9.3 8.1 11.6 93.6 0.0 18.0 18.0 0.0
24-Jul-15 9.0 7.3 12.6 93.1 0.0 1.6 1.6 0.0
25-Jul-15 9.1 5.5 12.3 91.6 0.0 10.2 10.2 0.0
26-Jul-15 10.1 8.9 12.2 95.8 0.0 2.6 2.6 0.0
27-Jul-15 9.3 8.5 10.6 98.7 0.0 21.0 21.0 0.0
28-Jul-15 9.1 7.8 10.7 97.5 0.0 7.3 7.3 0.0
29-Jul-15 9.0 7.5 12.3 96.6 0.0 1.2 1.2 0.0
30-Jul-15 9.7 8.2 11.0 96.0 0.0 6.7 6.7 0.0
31-Jul-15 10.7 9.1 14.0 97.3 0.0 19.2 19.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-15 11.2 8.0 15.5 90.4 0.0 0.7 0.7 0.0
2-Aug-15 9.8 7.7 13.4 91.0 0.0 1.7 1.7 0.0
3-Aug-15 10.4 8.8 13.2 93.6 0.0 20.7 20.7 0.0
4-Aug-15 10.9 8.9 15.1 93.4 0.0 13.7 13.7 0.0
5-Aug-15 13.5 7.5 20.0 78.0 0.0 0.0 0.0 0.0
6-Aug-15 11.4 9.5 14.3 95.1 0.0 1.9 1.9 0.0
7-Aug-15 13.4 9.0 20.5 82.1 0.0 4.7 4.7 0.0
8-Aug-15 13.5 6.7 20.5 75.7 0.0 0.0 0.0 0.0
9-Aug-15 12.4 10.3 14.9 90.2 0.0 0.8 0.8 0.0
10-Aug-15 11.3 10.3 12.8 95.8 0.0 0.6 0.6 0.0
11-Aug-15 10.5 10.0 11.2 98.6 0.0 11.5 11.5 0.0
12-Aug-15 11.0 9.9 13.2 99.0 0.0 17.4 17.4 0.0
13-Aug-15 11.0 8.6 15.1 89.7 0.0 1.0 1.0 0.0
14-Aug-15 12.7 6.5 18.6 58.2 0.0 0.0 0.0 0.0
15-Aug-15 14.6 9.6 20.7 52.2 0.0 0.0 0.0 0.0
16-Aug-15 11.1 9.4 13.8 86.3 0.0 0.0 0.0 0.0
17-Aug-15 10.9 9.4 13.1 94.8 0.0 0.5 0.5 0.0
18-Aug-15 12.6 11.1 15.2 92.2 0.0 4.1 4.1 0.0
19-Aug-15 11.0 9.0 14.1 85.6 0.0 0.0 0.0 0.0
20-Aug-15 9.5 8.6 10.7 97.3 0.0 6.7 6.7 0.0
21-Aug-15 11.2 7.2 15.2 86.4 0.0 0.0 0.0 0.0
22-Aug-15 9.4 7.5 12.8 94.9 0.0 15.9 15.9 0.0
23-Aug-15 8.0 6.6 10.7 94.7 0.0 4.2 4.2 0.0
24-Aug-15 9.3 6.2 13.5 82.6 0.0 0.0 0.0 0.0
25-Aug-15 10.6 7.7 16.8 72.1 0.0 0.0 0.0 0.0
26-Aug-15 12.7 7.9 19.1 63.3 0.0 0.0 0.0 0.0
27-Aug-15 9.3 6.5 11.7 88.3 0.0 24.0 24.0 0.0
28-Aug-15 8.3 6.0 10.2 94.5 0.0 26.5 26.5 0.0
29-Aug-15 10.7 7.8 14.8 81.9 0.0 5.9 5.9 0.0
30-Aug-15 5.6 3.5 8.0 97.6 0.0 28.9 28.9 0.0
31-Aug-15 4.4 2.4 7.0 96.5 0.0 6.3 6.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-15 7.0 1.8 11.0 71.5 0.0 0.0 0.0 0.0
2-Sep-15 9.0 6.1 12.4 58.3 0.0 0.1 0.1 0.0
3-Sep-15 10.4 6.7 14.9 56.8 0.0 0.0 0.0 0.0
4-Sep-15 9.1 3.9 14.7 70.8 0.0 0.1 0.1 0.0
5-Sep-15 7.4 5.3 9.7 84.9 0.0 0.6 0.6 0.0
6-Sep-15 7.8 6.5 9.3 97.1 0.0 0.8 0.8 0.0
7-Sep-15 8.5 7.4 10.6 94.8 0.0 3.3 3.3 0.0
8-Sep-15 9.3 6.2 12.1 87.2 0.0 0.2 0.2 0.0
9-Sep-15 9.9 5.3 14.9 79.7 0.0 0.0 0.0 0.0
10-Sep-15 9.9 9.0 11.1 98.0 0.0 11.2 11.2 0.0
11-Sep-15 10.4 8.2 11.3 98.0 0.0 47.7 47.7 0.0
12-Sep-15 7.6 5.0 10.2 92.6 0.0 2.6 2.6 0.0
13-Sep-15 5.6 3.0 9.0 94.4 0.0 5.0 5.0 0.0
14-Sep-15 4.6 2.0 8.9 90.5 0.0 0.0 0.0 0.0
15-Sep-15 5.7 1.5 11.4 82.9 0.0 0.0 0.0 0.0
16-Sep-15 6.3 4.1 9.2 88.9 0.0 0.3 0.3 0.0
17-Sep-15 5.9 5.3 6.6 98.3 0.0 25.5 25.5 0.0
18-Sep-15 6.0 4.4 9.6 96.6 0.0 42.0 42.0 0.0
19-Sep-15 5.1 3.2 8.0 90.0 0.0 3.6 3.6 0.0
20-Sep-15 4.3 2.7 8.2 92.0 0.0 1.4 1.4 0.0
21-Sep-15 3.4 0.9 6.1 94.8 0.0 6.9 6.9 0.0
22-Sep-15 4.5 1.4 7.5 82.8 0.0 0.0 0.0 0.0
23-Sep-15 3.9 1.0 7.2 86.9 0.0 2.8 2.8 0.0
24-Sep-15 4.5 1.2 8.9 83.1 0.0 6.0 6.0 0.0
25-Sep-15 3.9 1.3 7.8 90.0 0.0 6.0 6.0 0.0
26-Sep-15 3.7 2.9 4.7 94.4 0.0 5.7 5.7 0.0
27-Sep-15 6.3 4.3 8.0 98.8 0.0 2.4 2.4 0.0
28-Sep-15 7.2 6.4 8.1 100.0 0.0 5.7 5.7 0.0
29-Sep-15 7.8 6.9 9.3 100.0 0.0 17.4 17.4 0.0
30-Sep-15 6.4 2.7 8.8 99.4 0.0 8.3 8.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-15 4.2 1.1 9.7 90.7 0.0 0.0 0.0 0.0
2-Oct-15 4.4 1.1 8.4 61.8 0.0 0.0 0.0 0.0
3-Oct-15 5.1 1.0 11.8 63.1 0.0 0.0 0.0 0.0
4-Oct-15 5.8 1.3 11.9 69.4 0.0 0.0 0.0 0.0
5-Oct-15 6.6 4.0 10.3 52.0 0.0 0.1 0.1 0.0
6-Oct-15 6.6 3.3 12.5 64.8 0.0 0.0 0.0 0.0
7-Oct-15 8.5 5.3 12.1 76.2 0.0 4.3 4.3 0.0
8-Oct-15 9.3 8.4 10.2 93.4 0.0 29.8 29.8 0.0
9-Oct-15 9.8 7.1 11.2 92.7 0.0 44.9 44.9 0.0
10-Oct-15 7.1 5.3 9.4 94.2 0.0 3.6 3.6 0.0
11-Oct-15 4.9 3.7 6.2 91.7 0.0 12.2 12.2 0.0
12-Oct-15 2.3 0.4 3.9 96.6 0.0 51.0 51.0 0.0
13-Oct-15 2.2 0.1 4.4 96.3 0.0 20.4 20.4 0.0
14-Oct-15 2.7 0.9 6.5 90.3 0.0 0.0 0.0 0.0
15-Oct-15 3.6 0.9 5.1 90.4 0.0 10.4 10.4 0.0
16-Oct-15 6.7 3.6 9.9 84.5 0.0 2.5 2.5 0.0
17-Oct-15 6.6 5.4 7.8 95.7 0.0 13.6 13.6 0.0
18-Oct-15 5.6 5.1 6.5 97.4 0.0 14.5 14.5 0.0
19-Oct-15 4.0 2.6 5.3 98.0 0.0 0.7 0.7 0.0
20-Oct-15 2.6 1.2 4.3 94.0 0.0 36.0 36.0 0.0
21-Oct-15 4.0 3.1 5.1 96.6 0.0 20.1 20.1 0.0
22-Oct-15 3.3 2.4 4.7 98.4 0.0 8.1 8.1 0.0
23-Oct-15 2.8 2.1 4.2 97.9 0.0 2.2 2.2 0.0
24-Oct-15 2.4 -0.3 5.3 82.5 0.0 0.2 0.2 0.0
25-Oct-15 2.3 -0.7 4.2 70.8 0.0 0.0 0.0 0.0
26-Oct-15 3.2 0.3 6.4 54.9 0.0 0.3 0.3 0.0
27-Oct-15 2.9 -1.3 7.1 60.3 0.0 0.0 0.0 0.0
28-Oct-15 2.7 1.3 4.5 76.1 0.0 1.9 1.9 0.0
29-Oct-15 1.4 0.2 3.3 96.6 0.2 30.3 21.5 8.9
30-Oct-15 1.1 0.1 2.1 98.3 11.0 25.7 13.9 11.8
31-Oct-15 2.4 0.8 4.6 86.5 7.7 0.1 0.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-15 1.1 -0.6 3.7 90.6 5.8 3.0 1.7 1.3
2-Nov-15 0.3 -0.7 2.5 93.5 4.4 1.6 0.2 1.4
3-Nov-15 0.2 -0.5 1.0 98.4 5.0 13.7 1.7 12.0
4-Nov-15 1.7 0.3 2.7 96.0 10.7 9.3 7.8 1.5
5-Nov-15 0.7 -0.8 2.8 93.9 7.2 3.8 1.3 2.6
6-Nov-15 0.3 -0.5 2.3 97.3 18.6 16.3 2.7 13.6
7-Nov-15 0.3 -0.5 2.2 94.5 18.8 1.4 0.2 1.1
8-Nov-15 -0.3 -1.9 3.7 90.8 18.7 0.0 0.0 0.0
9-Nov-15 -0.9 -1.7 0.2 96.8 19.9 16.3 0.0 16.3
10-Nov-15 -0.8 -2.1 0.1 99.7 58.1 41.6 0.0 41.6
11-Nov-15 -2.0 -2.4 -1.0 97.9 71.6 9.8 0.0 9.8
12-Nov-15 -1.1 -2.5 -0.1 97.2 76.0 18.7 0.0 18.7
13-Nov-15 -1.5 -1.9 0.2 99.0 89.6 12.0 0.0 12.0
14-Nov-15 -2.2 -4.2 0.5 95.7 99.5 0.5 0.0 0.5
15-Nov-15 -3.3 -4.7 -0.7 94.5 95.4 0.0 0.0 0.0
16-Nov-15 -3.7 -5.3 -1.1 87.3 94.1 24.0 0.0 24.0
17-Nov-15 -4.9 -7.9 -2.4 - - 15.2 0.0 15.2
18-Nov-15 -5.1 -7.0 -3.7 - - 0.3 0.0 0.3
19-Nov-15 -4.0 -5.3 -2.2 - - 0.0 0.0 0.0
20-Nov-15 -0.6 -2.7 0.7 - - 4.2 0.0 4.2
21-Nov-15 1.6 -0.1 4.0 - - 0.0 0.0 0.0
22-Nov-15 -2.0 -4.9 0.8 - - 9.0 0.0 9.0
23-Nov-15 -7.4 -11.8 -4.5 66.7 105.3 4.3 0.0 4.3
24-Nov-15 -9.4 -12.1 -7.0 66.1 100.9 0.0 0.0 0.0
25-Nov-15 -2.9 -9.2 2.7 71.8 98.0 0.0 0.0 0.0
26-Nov-15 2.0 0.1 4.7 74.4 93.8 0.0 0.0 0.0
27-Nov-15 -0.4 -2.8 2.1 76.6 91.7 0.0 0.0 0.0
28-Nov-15 -5.2 -7.0 -4.0 76.5 89.9 0.1 0.0 0.1
29-Nov-15 -6.9 -9.7 -3.6 76.1 87.5 0.0 0.0 0.0
30-Nov-15 -5.1 -9.2 -1.3 77.5 85.8 0.8 0.0 0.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-15 -1.7 -2.9 0.0 89.3 93.5 9.8 0.0 9.8
2-Dec-15 0.1 -1.2 1.1 90.9 100.9 6.3 0.3 6.0
3-Dec-15 0.3 -0.6 1.2 86.6 97.6 0.4 0.1 0.3
4-Dec-15 -1.8 -4.6 0.9 87.6 94.2 0.0 0.0 0.0
5-Dec-15 0.5 -2.9 2.2 79.3 92.2 0.0 0.0 0.0
6-Dec-15 1.9 0.1 3.3 79.8 90.0 0.5 0.5 0.0
7-Dec-15 0.0 -0.5 0.7 98.0 96.8 10.9 0.2 10.7
8-Dec-15 0.2 -0.7 1.6 89.3 101.1 12.5 1.3 11.2
9-Dec-15 -0.5 -1.7 0.7 98.5 114.0 4.0 0.0 4.0
10-Dec-15 -2.3 -4.4 1.1 78.5 112.9 2.5 0.0 2.5
11-Dec-15 -5.3 -7.5 -3.9 82.3 108.0 0.0 0.0 0.0
12-Dec-15 -5.6 -8.2 -3.2 80.5 103.7 0.0 0.0 0.0
13-Dec-15 -9.4 -12.3 -6.5 75.5 100.7 0.0 0.0 0.0
14-Dec-15 -8.1 -11.3 -6.3 88.9 102.5 6.8 0.0 6.8
15-Dec-15 -3.8 -6.3 -1.8 93.8 107.6 1.3 0.0 1.3
16-Dec-15 -7.3 -9.4 -4.1 89.0 104.7 0.0 0.0 0.0
17-Dec-15 -4.2 -7.3 -2.3 65.6 102.1 0.0 0.0 0.0
18-Dec-15 -6.0 -8.1 -3.6 74.3 99.2 0.1 0.0 0.1
19-Dec-15 -4.2 -6.9 -2.3 73.8 97.3 0.0 0.0 0.0
20-Dec-15 -4.2 -4.8 -2.3 89.4 96.3 3.0 0.0 3.0
21-Dec-15 -5.6 -8.8 -2.0 86.6 96.1 0.0 0.0 0.0
22-Dec-15 -8.0 -10.6 -3.5 84.4 96.1 0.0 0.0 0.0
23-Dec-15 -11.4 -13.0 -9.9 85.7 93.0 0.0 0.0 0.0
24-Dec-15 -11.2 -13.1 -7.9 76.4 94.8 0.0 0.0 0.0
25-Dec-15 -13.3 -15.3 -11.5 76.7 95.9 0.0 0.0 0.0
26-Dec-15 -9.8 -12.2 -8.3 84.0 97.7 6.8 0.0 6.8
27-Dec-15 -9.9 -11.9 -8.4 85.8 99.5 0.0 0.0 0.0
28-Dec-15 -9.8 -11.6 -7.8 84.6 97.7 0.0 0.0 0.0
29-Dec-15 -8.6 -9.8 -6.1 84.6 96.6 0.0 0.0 0.0
30-Dec-15 -8.8 -10.9 -6.5 83.4 95.3 0.0 0.0 0.0
31-Dec-15 -11.3 -12.9 -9.8 81.9 95.3 2.9 0.0 2.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 64 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2016
1-Jan-16 -9.3 -11.5 -7.1 78.1 101.6 1.5 0.0 1.5
2-Jan-16 -9.5 -11.7 -8.4 74.0 100.2 0.0 0.0 0.0
3-Jan-16 -6.7 -10.2 -3.9 72.2 98.4 0.0 0.0 0.0
4-Jan-16 -7.0 -8.8 -4.4 68.0 96.7 0.0 0.0 0.0
5-Jan-16 -5.8 -8.0 -1.9 53.3 95.7 0.0 0.0 0.0
6-Jan-16 -3.2 -7.6 -0.7 58.7 94.3 0.0 0.0 0.0
7-Jan-16 -3.8 -5.5 -0.7 70.9 93.4 0.1 0.0 0.1
8-Jan-16 -6.1 -7.9 -3.6 81.6 92.5 0.1 0.0 0.1
9-Jan-16 -6.6 -7.9 -5.6 84.5 94.1 2.9 0.0 2.9
10-Jan-16 -5.0 -6.3 -3.2 84.7 95.8 0.8 0.0 0.8
11-Jan-16 -2.0 -3.4 0.4 84.6 96.0 4.4 0.0 4.4
12-Jan-16 -1.3 -3.6 1.1 83.3 99.8 2.3 0.0 2.3
13-Jan-16 0.2 -1.5 1.4 76.3 98.8 0.0 0.0 0.0
14-Jan-16 -1.3 -2.2 -0.4 93.0 100.8 3.1 0.0 3.1
15-Jan-16 -4.0 -7.0 -2.1 83.9 101.3 0.0 0.0 0.0
16-Jan-16 -1.1 -2.3 -0.3 67.5 99.7 0.1 0.0 0.1
17-Jan-16 0.3 -1.0 1.2 69.7 98.0 0.0 0.0 0.0
18-Jan-16 0.3 -2.1 1.9 73.5 96.3 0.0 0.0 0.0
19-Jan-16 0.5 -1.1 2.7 77.1 95.2 0.3 0.1 0.2
20-Jan-16 0.0 -1.5 1.7 83.9 96.7 3.1 0.0 3.1
21-Jan-16 0.9 -0.4 2.1 71.7 97.2 0.3 0.1 0.2
22-Jan-16 0.2 -1.0 2.3 87.3 96.1 4.9 0.5 4.4
23-Jan-16 -1.4 -4.7 0.3 91.9 101.0 0.9 0.0 0.9
24-Jan-16 -3.3 -5.8 -1.3 86.8 99.0 0.2 0.0 0.2
25-Jan-16 -1.3 -3.2 0.6 88.1 104.2 16.9 0.0 16.9
26-Jan-16 0.8 0.2 2.1 95.8 113.8 17.8 7.1 10.6
27-Jan-16 2.1 0.2 3.7 89.4 108.4 6.1 6.1 0.0
28-Jan-16 0.2 -0.9 2.3 98.5 108.2 9.3 0.9 8.4
29-Jan-16 -0.4 -2.6 2.6 92.7 110.8 1.5 0.0 1.5
30-Jan-16 -1.6 -2.6 2.9 90.3 108.9 0.4 0.0 0.4
31-Jan-16 -2.5 -4.3 -0.8 77.0 107.6 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-16 -4.0 -5.4 -0.6 86.2 105.4 0.0 0.0 0.0
2-Feb-16 -5.5 -7.8 -4.1 84.1 104.6 0.0 0.0 0.0
3-Feb-16 -2.8 -5.3 -1.3 78.0 104.0 1.3 0.0 1.3
4-Feb-16 -1.6 -3.9 0.6 86.1 110.7 6.8 0.0 6.8
5-Feb-16 -0.5 -2.7 0.5 98.1 131.4 24.0 0.0 24.0
6-Feb-16 -3.1 -5.2 -0.4 93.3 138.3 3.5 0.0 3.5
7-Feb-16 -2.1 -4.7 -1.1 92.1 148.8 13.4 0.0 13.4
8-Feb-16 0.1 -1.4 1.8 98.9 179.2 62.2 1.9 60.3
9-Feb-16 2.5 1.1 5.6 95.6 168.7 6.8 6.8 0.0
10-Feb-16 3.1 1.7 6.0 92.1 148.7 1.7 1.7 0.0
11-Feb-16 2.9 -0.1 5.3 77.4 136.0 0.0 0.0 0.0
12-Feb-16 2.5 -0.4 4.4 87.1 130.7 3.9 3.9 0.0
13-Feb-16 0.8 -0.9 4.9 86.3 127.6 0.9 0.4 0.5
14-Feb-16 0.3 -1.1 2.9 92.8 129.1 6.8 1.1 5.7
15-Feb-16 0.3 -0.8 3.0 89.6 134.9 2.2 0.3 1.9
16-Feb-16 0.1 -0.9 2.1 93.1 145.5 20.5 0.6 19.9
17-Feb-16 0.4 -1.4 6.2 90.9 159.6 5.1 1.1 3.9
18-Feb-16 -4.5 -8.4 -1.4 82.1 154.3 0.0 0.0 0.0
19-Feb-16 -6.0 -8.4 -3.0 81.4 152.3 1.1 0.0 1.1
20-Feb-16 -0.3 -3.0 3.8 89.4 149.3 1.8 0.0 1.8
21-Feb-16 1.0 -0.5 3.2 63.4 147.2 0.0 0.0 0.0
22-Feb-16 -1.8 -7.3 1.5 88.4 146.9 3.2 0.0 3.2
23-Feb-16 -3.1 -8.6 2.7 60.4 145.9 0.0 0.0 0.0
24-Feb-16 0.0 -1.8 1.7 76.8 144.3 1.1 0.0 1.1
25-Feb-16 1.2 -0.2 2.4 92.7 145.9 15.6 9.5 6.1
26-Feb-16 1.2 0.2 3.4 96.4 143.5 15.8 9.9 6.0
27-Feb-16 1.7 0.1 4.2 86.2 142.1 0.3 0.2 0.0
28-Feb-16 1.7 -0.3 4.4 86.7 139.9 4.7 4.0 0.7
29-Feb-16 -0.5 -4.7 3.1 94.5 139.1 1.7 0.0 1.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-16 -2.0 -6.4 3.3 64.1 137.9 0.0 0.0 0.0
2-Mar-16 -0.7 -4.4 3.8 50.7 137.5 0.0 0.0 0.0
3-Mar-16 0.9 -1.5 4.9 75.3 138.4 2.8 1.3 1.6
4-Mar-16 2.1 0.2 3.9 80.5 138.1 3.3 3.3 0.0
5-Mar-16 1.4 -2.0 3.7 81.0 137.7 0.2 0.1 0.1
6-Mar-16 2.8 0.7 5.0 68.2 137.7 0.0 0.0 0.0
7-Mar-16 1.7 -0.4 3.5 82.5 139.1 8.4 7.1 1.3
8-Mar-16 0.3 -2.9 2.9 87.7 145.2 1.6 0.2 1.3
9-Mar-16 0.0 -3.2 5.1 84.3 144.9 3.8 0.0 3.8
10-Mar-16 0.6 -1.3 3.6 79.4 145.5 1.9 0.6 1.3
11-Mar-16 0.9 -1.9 4.0 73.6 145.8 0.6 0.2 0.3
12-Mar-16 1.1 -2.1 4.8 76.2 144.5 2.8 1.6 1.3
13-Mar-16 0.3 -4.5 5.7 69.5 144.0 0.0 0.0 0.0
14-Mar-16 1.5 -1.2 5.9 69.2 143.4 1.0 0.8 0.3
15-Mar-16 -0.5 -2.4 2.2 97.5 151.3 12.9 0.0 12.9
16-Mar-16 -2.3 -5.8 2.4 87.6 156.0 1.1 0.0 1.1
17-Mar-16 -2.3 -7.6 5.7 71.3 153.8 0.0 0.0 0.0
18-Mar-16 0.3 -4.2 4.6 56.8 152.5 0.0 0.0 0.0
19-Mar-16 1.6 -1.6 4.4 65.3 150.9 0.3 0.2 0.1
20-Mar-16 4.6 -0.5 8.9 62.6 148.2 0.0 0.0 0.0
21-Mar-16 4.7 1.7 7.2 77.1 142.8 1.0 1.0 0.0
22-Mar-16 3.8 1.1 9.0 80.6 138.4 0.0 0.0 0.0
23-Mar-16 2.8 -0.5 6.2 79.2 135.6 0.9 0.9 0.0
24-Mar-16 2.5 -1.1 8.3 74.6 132.7 0.0 0.0 0.0
25-Mar-16 2.1 0.3 6.5 88.6 131.2 1.3 1.3 0.0
26-Mar-16 1.7 -0.2 4.2 89.5 130.6 4.5 3.8 0.6
27-Mar-16 1.4 -1.3 6.1 89.4 131.7 1.7 1.2 0.5
28-Mar-16 1.6 -0.1 3.6 91.1 127.8 0.3 0.2 0.1
29-Mar-16 4.2 -0.1 10.4 84.5 125.1 0.0 0.0 0.0
30-Mar-16 8.0 1.7 18.2 63.7 119.9 0.0 0.0 0.0
31-Mar-16 10.1 5.1 18.3 50.6 114.4 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 67 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-16 7.4 3.2 14.9 67.3 110.4 0.0 0.0 0.0
2-Apr-16 3.7 0.3 7.6 83.1 105.8 0.7 0.7 0.0
3-Apr-16 4.1 -1.0 7.8 64.9 103.1 0.0 0.0 0.0
4-Apr-16 3.3 0.9 7.3 91.1 100.8 8.5 8.5 0.0
5-Apr-16 1.6 0.4 4.4 94.5 101.8 20.5 16.0 4.5
6-Apr-16 2.4 0.1 6.7 84.0 100.9 3.6 3.6 0.0
7-Apr-16 5.4 0.2 10.0 77.4 99.0 1.4 1.4 0.0
8-Apr-16 4.3 1.5 6.8 89.6 91.9 4.8 4.8 0.0
9-Apr-16 4.2 0.2 10.5 70.4 86.7 0.0 0.0 0.0
10-Apr-16 7.4 2.1 13.2 55.9 83.2 0.0 0.0 0.0
11-Apr-16 4.5 1.3 9.0 78.5 80.1 0.1 0.1 0.0
12-Apr-16 3.1 0.4 6.8 87.2 77.6 1.8 1.8 0.0
13-Apr-16 3.4 -0.1 8.2 72.1 74.5 0.0 0.0 0.0
14-Apr-16 4.7 -0.7 10.4 60.6 72.0 3.2 3.2 0.0
15-Apr-16 2.3 0.1 8.7 92.4 72.7 7.6 7.6 0.0
16-Apr-16 2.7 0.2 6.4 89.8 70.5 1.8 1.8 0.0
17-Apr-16 4.0 2.0 6.0 90.9 67.9 15.9 15.9 0.0
18-Apr-16 1.8 -0.6 3.7 94.9 66.2 27.2 24.1 3.1
19-Apr-16 2.9 -2.5 8.7 87.1 65.8 0.0 0.0 0.0
20-Apr-16 7.8 2.9 13.0 - - 0.0 0.0 0.0
21-Apr-16 11.1 6.2 17.2 - - 7.2 7.2 0.0
22-Apr-16 9.9 7.3 13.6 - - 0.0 0.0 0.0
23-Apr-16 7.3 3.8 13.1 - - 1.8 1.8 0.0
24-Apr-16 2.2 0.9 3.8 - - 23.0 23.0 0.0
25-Apr-16 3.2 -0.2 6.5 - - 0.0 0.0 0.0
26-Apr-16 4.1 1.2 8.1 - - 0.2 0.2 0.0
27-Apr-16 4.0 1.5 7.4 - - 0.0 0.0 0.0
28-Apr-16 2.9 1.3 5.0 - - 0.0 0.0 0.0
29-Apr-16 2.6 0.2 5.3 - - 3.4 3.4 0.0
30-Apr-16 1.6 0.1 5.1 - - 31.3 24.4 6.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-16 5.7 0.1 9.9 - - 15.2 15.2 0.0
2-May-16 10.2 6.3 15.4 - - 0.9 0.9 0.0
3-May-16 5.2 2.6 6.6 - - 16.1 16.1 0.0
4-May-16 3.3 0.9 6.2 - - 0.0 0.0 0.0
5-May-16 5.4 0.2 10.9 - - 0.0 0.0 0.0
6-May-16 4.6 1.6 7.8 - - 31.6 31.6 0.0
7-May-16 2.5 -0.2 4.8 - - 19.8 19.8 0.0
8-May-16 4.0 0.6 10.1 - - 0.0 0.0 0.0
9-May-16 7.2 1.2 13.9 - - 0.0 0.0 0.0
10-May-16 6.7 4.8 9.0 - - 4.3 4.3 0.0
11-May-16 11.0 5.1 14.9 - - 0.0 0.0 0.0
12-May-16 11.7 7.7 15.7 - - 0.0 0.0 0.0
13-May-16 13.0 9.2 17.5 - - 0.0 0.0 0.0
14-May-16 14.0 10.2 18.2 - - 0.0 0.0 0.0
15-May-16 13.6 9.2 19.4 - - 0.0 0.0 0.0
16-May-16 6.8 4.5 9.7 - - 2.6 2.6 0.0
17-May-16 6.1 3.8 10.5 - - 11.4 11.4 0.0
18-May-16 5.5 3.3 9.6 - - 0.0 0.0 0.0
19-May-16 9.2 2.0 16.0 - - 0.0 0.0 0.0
20-May-16 12.9 7.6 17.7 - - 0.0 0.0 0.0
21-May-16 13.8 9.0 18.5 - - 0.0 0.0 0.0
22-May-16 13.3 8.2 18.1 - - 0.0 0.0 0.0
23-May-16 10.7 8.0 13.6 70.0 0.0 0.0 0.0 0.0
24-May-16 7.7 6.1 10.8 78.9 0.0 0.0 0.0 0.0
25-May-16 6.8 3.9 10.7 77.2 0.0 0.6 0.6 0.0
26-May-16 5.5 3.1 9.6 84.2 0.0 4.8 4.8 0.0
27-May-16 5.8 3.8 9.7 94.4 0.0 13.6 13.6 0.0
28-May-16 6.7 4.2 11.2 87.2 0.0 3.7 3.7 0.0
29-May-16 6.4 4.5 9.9 86.5 0.0 2.5 2.5 0.0
30-May-16 7.2 4.3 12.3 82.9 0.0 0.1 0.1 0.0
31-May-16 7.7 3.5 10.6 84.4 0.0 1.5 1.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-16 7.2 5.4 9.9 94.6 0.0 4.7 4.7 0.0
2-Jun-16 7.5 4.3 12.6 87.9 0.0 1.2 1.2 0.0
3-Jun-16 6.7 4.9 10.8 91.6 0.0 13.5 13.5 0.0
4-Jun-16 8.7 4.8 14.7 77.6 0.0 1.6 1.6 0.0
5-Jun-16 12.6 5.3 19.2 61.8 0.0 0.2 0.2 0.0
6-Jun-16 9.7 7.8 11.6 85.1 0.0 7.2 7.2 0.0
7-Jun-16 9.8 3.7 15.2 64.6 0.0 0.0 0.0 0.0
8-Jun-16 10.7 7.0 16.8 66.4 0.0 1.9 1.9 0.0
9-Jun-16 8.1 4.5 11.6 86.5 0.0 5.5 5.5 0.0
10-Jun-16 11.8 6.9 17.5 75.5 0.0 0.0 0.0 0.0
11-Jun-16 9.9 7.1 12.7 81.9 0.0 0.2 0.2 0.0
12-Jun-16 7.2 4.1 10.3 90.3 0.0 5.6 5.6 0.0
13-Jun-16 6.5 3.4 11.7 81.3 0.0 4.0 4.0 0.0
14-Jun-16 10.7 2.1 17.1 60.3 0.0 0.0 0.0 0.0
15-Jun-16 11.6 8.4 15.9 76.6 0.0 1.0 1.0 0.0
16-Jun-16 12.5 7.8 19.7 76.9 0.0 0.0 0.0 0.0
17-Jun-16 9.9 8.4 11.7 87.7 0.0 0.2 0.2 0.0
18-Jun-16 10.8 7.8 15.5 79.4 0.0 0.0 0.0 0.0
19-Jun-16 11.8 7.8 16.1 72.6 0.0 0.0 0.0 0.0
20-Jun-16 12.8 7.5 19.1 70.4 0.0 0.1 0.1 0.0
21-Jun-16 10.0 7.9 12.0 84.4 0.0 0.2 0.2 0.0
22-Jun-16 10.9 7.4 14.4 83.6 0.0 0.6 0.6 0.0
23-Jun-16 13.3 9.2 20.0 83.2 0.0 0.0 0.0 0.0
24-Jun-16 13.7 7.8 17.9 70.8 0.0 0.2 0.2 0.0
25-Jun-16 9.7 6.4 12.6 83.0 0.0 0.8 0.8 0.0
26-Jun-16 10.2 8.2 14.7 89.5 0.0 1.8 1.8 0.0
27-Jun-16 16.3 7.7 23.7 57.8 0.0 0.0 0.0 0.0
28-Jun-16 16.1 9.8 22.8 67.1 0.0 0.0 0.0 0.0
29-Jun-16 14.8 10.2 21.5 75.2 0.0 0.3 0.3 0.0
30-Jun-16 11.5 9.9 14.3 90.2 0.0 7.7 7.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-16 10.1 8.4 12.8 91.4 0.0 5.8 5.8 0.0
2-Jul-16 9.4 7.9 11.6 94.5 0.0 11.1 11.1 0.0
3-Jul-16 8.9 7.8 10.5 98.1 0.0 12.8 12.8 0.0
4-Jul-16 10.2 8.6 13.4 93.9 0.0 0.0 0.0 0.0
5-Jul-16 10.3 8.8 12.4 92.0 0.0 0.0 0.0 0.0
6-Jul-16 11.2 9.1 14.2 87.0 0.0 0.1 0.1 0.0
7-Jul-16 14.0 9.8 19.1 71.3 0.0 0.0 0.0 0.0
8-Jul-16 16.0 11.1 21.7 67.3 0.0 0.0 0.0 0.0
9-Jul-16 14.8 11.6 20.5 83.9 0.0 0.2 0.2 0.0
10-Jul-16 14.7 11.7 19.4 81.9 0.0 0.1 0.1 0.0
11-Jul-16 13.2 9.7 17.2 82.8 0.0 0.1 0.1 0.0
12-Jul-16 14.2 9.2 21.0 82.8 0.0 4.5 4.5 0.0
13-Jul-16 11.2 10.1 12.8 99.0 0.0 5.8 5.8 0.0
14-Jul-16 14.9 10.5 21.2 83.7 0.0 0.0 0.0 0.0
15-Jul-16 14.5 11.3 20.1 86.8 0.0 0.1 0.1 0.0
16-Jul-16 17.6 10.2 24.5 68.3 0.0 0.0 0.0 0.0
17-Jul-16 16.8 12.5 23.5 74.3 0.0 0.6 0.6 0.0
18-Jul-16 20.0 12.8 27.2 57.3 0.0 0.0 0.0 0.0
19-Jul-16 16.0 12.6 21.1 76.2 0.0 0.0 0.0 0.0
20-Jul-16 13.5 11.2 17.8 80.8 0.0 0.1 0.1 0.0
21-Jul-16 12.0 10.0 15.2 82.9 0.0 0.3 0.3 0.0
22-Jul-16 9.5 8.7 10.3 98.2 0.0 12.2 12.2 0.0
23-Jul-16 9.5 8.3 10.9 99.1 0.0 22.7 22.7 0.0
24-Jul-16 9.9 8.0 12.3 91.6 0.0 0.6 0.6 0.0
25-Jul-16 10.8 7.5 15.2 84.7 0.0 0.1 0.1 0.0
26-Jul-16 10.3 7.4 12.9 91.5 0.0 0.6 0.6 0.0
27-Jul-16 11.9 10.3 13.8 95.1 0.0 1.2 1.2 0.0
28-Jul-16 12.8 10.9 16.2 94.5 0.0 4.9 4.9 0.0
29-Jul-16 10.3 8.3 12.9 89.7 0.0 8.5 8.5 0.0
30-Jul-16 11.6 8.3 16.8 83.5 0.0 0.0 0.0 0.0
31-Jul-16 10.9 9.2 13.6 89.4 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-16 11.4 8.3 14.3 86.9 0.0 0.1 0.1 0.0
2-Aug-16 12.4 8.3 17.8 78.5 0.0 0.0 0.0 0.0
3-Aug-16 11.0 8.6 15.8 89.5 0.0 7.3 7.3 0.0
4-Aug-16 9.8 7.9 13.2 96.2 0.0 2.2 2.2 0.0
5-Aug-16 15.9 8.0 23.0 69.4 0.0 0.0 0.0 0.0
6-Aug-16 19.1 12.4 25.5 59.0 0.0 0.0 0.0 0.0
7-Aug-16 18.2 11.8 25.9 65.5 0.0 0.0 0.0 0.0
8-Aug-16 13.6 11.5 18.3 86.4 0.0 1.0 1.0 0.0
9-Aug-16 12.6 11.1 15.2 95.2 0.0 1.8 1.8 0.0
10-Aug-16 11.3 9.0 13.5 93.6 0.0 3.7 3.7 0.0
11-Aug-16 12.9 10.9 16.8 90.6 0.0 1.2 1.2 0.0
12-Aug-16 13.8 11.2 17.7 89.7 0.0 0.0 0.0 0.0
13-Aug-16 13.4 11.9 15.7 90.6 0.0 0.5 0.5 0.0
14-Aug-16 12.2 11.0 16.2 97.0 0.0 7.1 7.1 0.0
15-Aug-16 12.0 10.0 14.3 95.4 0.0 23.2 23.2 0.0
16-Aug-16 10.5 7.7 15.4 86.2 0.0 0.1 0.1 0.0
17-Aug-16 12.0 6.0 18.2 72.7 0.0 0.0 0.0 0.0
18-Aug-16 13.6 9.0 18.4 78.4 0.0 0.0 0.0 0.0
19-Aug-16 14.2 11.7 16.7 81.4 0.0 1.3 1.3 0.0
20-Aug-16 12.6 8.9 17.1 87.0 0.0 0.2 0.2 0.0
21-Aug-16 11.8 7.4 17.2 75.8 0.0 0.0 0.0 0.0
22-Aug-16 11.9 8.0 17.1 81.6 0.0 0.0 0.0 0.0
23-Aug-16 13.1 9.2 18.1 83.8 0.0 0.0 0.0 0.0
24-Aug-16 15.2 9.3 21.3 75.0 0.0 0.0 0.0 0.0
25-Aug-16 15.5 10.7 21.0 75.6 0.0 0.0 0.0 0.0
26-Aug-16 12.6 10.6 14.6 94.7 0.0 4.8 4.8 0.0
27-Aug-16 14.6 10.3 19.5 62.0 0.0 0.0 0.0 0.0
28-Aug-16 13.3 9.8 17.0 58.2 0.0 0.2 0.2 0.0
29-Aug-16 10.0 8.5 11.4 81.3 0.0 4.8 4.8 0.0
30-Aug-16 10.9 8.1 13.7 81.9 0.0 0.3 0.3 0.0
31-Aug-16 10.8 9.0 13.2 84.9 0.0 2.0 2.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-16 10.4 9.2 12.5 88.4 0.0 0.5 0.5 0.0
2-Sep-16 9.7 8.5 11.8 92.0 0.0 1.3 1.3 0.0
3-Sep-16 11.0 8.7 14.4 69.4 0.0 0.0 0.0 0.0
4-Sep-16 9.3 7.0 11.7 88.9 0.0 3.7 3.7 0.0
5-Sep-16 9.3 7.9 12.3 89.0 0.0 1.0 1.0 0.0
6-Sep-16 9.2 7.9 12.7 95.3 0.0 4.9 4.9 0.0
7-Sep-16 7.9 7.0 8.8 98.4 0.0 20.7 20.7 0.0
8-Sep-16 8.3 7.1 10.8 97.1 0.0 4.5 4.5 0.0
9-Sep-16 8.2 6.2 11.3 96.4 0.0 28.8 28.8 0.0
10-Sep-16 6.8 4.1 11.3 92.0 0.0 0.9 0.9 0.0
11-Sep-16 8.9 3.8 15.4 76.2 0.0 0.0 0.0 0.0
12-Sep-16 9.5 5.6 14.8 83.4 0.0 0.0 0.0 0.0
13-Sep-16 8.9 5.7 11.5 97.3 0.0 8.0 8.0 0.0
14-Sep-16 10.2 8.8 12.5 95.4 0.0 1.2 1.2 0.0
15-Sep-16 9.2 7.8 12.4 99.1 0.0 16.6 16.6 0.0
16-Sep-16 8.9 7.5 12.2 95.6 0.0 12.0 12.0 0.0
17-Sep-16 7.0 5.9 9.1 96.9 0.0 4.4 4.4 0.0
18-Sep-16 7.6 6.1 11.2 92.2 0.0 0.4 0.4 0.0
19-Sep-16 8.3 5.5 12.9 81.7 0.0 0.0 0.0 0.0
20-Sep-16 8.7 3.9 15.3 77.9 0.0 0.0 0.0 0.0
21-Sep-16 8.4 4.3 15.2 76.4 0.0 0.0 0.0 0.0
22-Sep-16 7.9 3.3 15.1 78.3 0.0 9.0 9.0 0.0
23-Sep-16 6.0 5.0 8.5 96.8 0.0 8.0 8.0 0.0
24-Sep-16 5.6 4.1 8.4 96.1 0.0 3.8 3.8 0.0
25-Sep-16 6.0 4.4 7.6 94.0 0.0 39.5 39.5 0.0
26-Sep-16 5.3 3.3 8.0 93.8 0.0 16.2 16.2 0.0
27-Sep-16 4.5 3.0 7.9 94.0 0.0 0.4 0.4 0.0
28-Sep-16 5.8 2.5 10.6 78.7 0.0 0.0 0.0 0.0
29-Sep-16 6.9 3.2 10.6 59.3 0.0 0.0 0.0 0.0
30-Sep-16 5.0 2.8 6.5 65.1 0.0 0.4 0.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-16 5.2 1.5 7.8 59.9 0.0 0.2 0.2 0.0
2-Oct-16 3.8 -0.4 9.3 71.2 0.0 0.0 0.0 0.0
3-Oct-16 5.4 2.0 9.1 71.0 0.0 0.0 0.0 0.0
4-Oct-16 5.9 4.1 7.2 70.7 0.0 0.4 0.4 0.0
5-Oct-16 4.2 3.1 5.3 92.5 0.0 2.2 2.2 0.0
6-Oct-16 4.2 1.6 6.8 83.4 0.0 0.2 0.2 0.0
7-Oct-16 5.3 4.3 7.6 61.3 0.0 0.0 0.0 0.0
8-Oct-16 3.6 2.3 4.7 66.5 0.0 0.3 0.3 0.0
9-Oct-16 3.2 -0.3 6.8 56.8 0.0 0.1 0.1 0.0
10-Oct-16 2.6 -1.3 9.1 61.9 0.0 0.0 0.0 0.0
11-Oct-16 2.4 -2.0 9.2 64.6 0.0 0.0 0.0 0.0
12-Oct-16 3.0 -2.6 7.7 60.8 0.0 0.0 0.0 0.0
13-Oct-16 3.0 0.7 6.0 67.0 0.0 1.2 1.2 0.0
14-Oct-16 1.0 -0.2 2.5 80.9 0.0 1.1 0.6 0.5
15-Oct-16 1.3 -0.5 2.7 80.8 0.0 0.6 0.4 0.2
16-Oct-16 1.4 -1.7 4.9 77.1 0.0 0.0 0.0 0.0
17-Oct-16 3.8 1.1 6.5 74.4 0.0 0.0 0.0 0.0
18-Oct-16 3.9 2.3 6.9 78.2 0.0 1.9 1.9 0.0
19-Oct-16 3.0 0.6 4.6 89.3 0.0 7.3 7.3 0.0
20-Oct-16 2.5 0.9 4.1 96.0 0.0 5.1 5.1 0.0
21-Oct-16 4.3 2.2 5.2 77.6 0.0 0.0 0.0 0.0
22-Oct-16 4.3 2.1 7.1 81.1 0.0 0.6 0.6 0.0
23-Oct-16 4.9 3.5 5.9 67.8 0.0 0.0 0.0 0.0
24-Oct-16 6.3 4.3 8.7 60.3 0.0 0.0 0.0 0.0
25-Oct-16 5.8 4.0 7.7 64.5 0.0 0.0 0.0 0.0
26-Oct-16 3.9 1.6 5.8 82.6 0.0 2.1 2.1 0.0
27-Oct-16 3.4 1.8 6.1 84.6 0.0 0.3 0.3 0.0
28-Oct-16 2.4 -0.4 6.5 84.7 0.0 0.3 0.3 0.0
29-Oct-16 2.0 -1.0 5.5 74.0 0.0 0.0 0.0 0.0
30-Oct-16 1.6 -0.9 6.0 72.0 0.0 0.2 0.1 0.0
31-Oct-16 1.2 -1.7 6.2 74.5 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-16 2.5 0.2 4.8 78.5 0.0 0.6 0.6 0.0
2-Nov-16 2.2 0.3 4.2 84.1 0.0 2.6 2.6 0.0
3-Nov-16 3.6 1.6 5.0 90.1 0.0 13.9 13.9 0.0
4-Nov-16 3.9 2.5 5.3 89.6 0.0 21.2 21.2 0.0
5-Nov-16 2.9 1.6 4.4 93.8 0.0 5.2 5.2 0.0
6-Nov-16 2.2 0.7 3.9 93.2 0.0 9.3 9.3 0.0
7-Nov-16 3.1 0.1 4.6 84.5 0.0 17.6 17.6 0.0
8-Nov-16 1.5 0.2 3.3 98.1 0.0 18.4 13.5 4.9
9-Nov-16 2.5 0.7 5.3 94.8 0.0 11.0 11.0 0.0
10-Nov-16 5.1 2.4 7.6 77.8 0.0 3.4 3.4 0.0
11-Nov-16 1.0 0.1 3.0 98.5 13.7 32.2 15.3 16.9
12-Nov-16 1.3 -0.1 3.7 93.5 14.5 0.7 0.4 0.2
13-Nov-16 2.4 0.1 3.7 91.4 10.0 7.4 7.4 0.0
14-Nov-16 0.4 -0.4 2.2 98.0 10.3 5.5 1.2 4.3
15-Nov-16 -0.7 -3.5 3.0 94.4 11.9 2.0 0.0 2.0
16-Nov-16 -1.9 -3.9 1.3 80.6 10.9 0.0 0.0 0.0
17-Nov-16 -1.9 -2.7 -0.6 69.7 9.5 0.0 0.0 0.0
18-Nov-16 -3.1 -4.2 -2.2 78.9 8.5 0.1 0.0 0.1
19-Nov-16 -4.5 -6.8 -2.7 80.0 8.0 0.2 0.0 0.2
20-Nov-16 -7.7 -10.0 -5.8 80.1 7.9 0.4 0.0 0.4
21-Nov-16 -8.0 -11.5 -3.4 75.9 7.8 0.0 0.0 0.0
22-Nov-16 -1.8 -4.6 -0.3 78.1 7.6 0.0 0.0 0.0
23-Nov-16 0.4 -1.7 1.6 74.1 7.7 0.0 0.0 0.0
24-Nov-16 0.1 -2.8 4.1 78.6 7.6 0.0 0.0 0.0
25-Nov-16 -2.1 -2.6 -1.4 92.0 8.9 3.5 0.0 3.5
26-Nov-16 -3.9 -7.3 0.8 78.9 10.1 0.4 0.0 0.4
27-Nov-16 -3.5 -5.3 -2.2 81.2 10.6 0.8 0.0 0.8
28-Nov-16 -3.0 -4.8 0.0 87.6 11.3 2.9 0.0 2.9
29-Nov-16 -0.4 -2.7 1.6 96.5 23.5 17.0 0.0 17.0
30-Nov-16 -1.3 -3.8 0.0 96.8 28.2 3.1 0.0 3.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-16 -2.0 -4.3 -0.7 86.0 28.8 3.1 0.0 3.1
2-Dec-16 -0.4 -1.5 0.1 96.7 49.8 28.2 0.0 28.2
3-Dec-16 -3.0 -4.4 -1.5 98.0 70.7 7.3 0.0 7.3
4-Dec-16 -7.5 -10.7 -4.1 88.3 67.1 0.6 0.0 0.6
5-Dec-16 -11.7 -15.2 -7.9 74.3 59.7 0.3 0.0 0.3
6-Dec-16 -14.0 -17.0 -9.9 76.0 54.3 0.0 0.0 0.0
7-Dec-16 -14.4 -17.2 -12.2 75.8 52.2 0.0 0.0 0.0
8-Dec-16 -14.6 -16.1 -12.0 74.3 49.9 0.1 0.0 0.1
9-Dec-16 -16.7 -20.3 -11.3 65.8 48.9 0.8 0.0 0.8
10-Dec-16 -19.6 -21.4 -16.3 61.4 46.6 0.0 0.0 0.0
11-Dec-16 -15.0 -16.6 -12.6 50.3 44.6 0.0 0.0 0.0
12-Dec-16 -14.2 -16.0 -11.3 60.3 43.2 0.1 0.0 0.1
13-Dec-16 -13.3 -15.2 -10.0 70.2 42.5 0.0 0.0 0.0
14-Dec-16 -13.1 -16.0 -9.2 64.0 42.4 0.0 0.0 0.0
15-Dec-16 -11.6 -15.1 -9.0 54.4 41.5 0.2 0.0 0.2
16-Dec-16 -13.1 -15.3 -6.4 63.6 41.2 0.0 0.0 0.0
17-Dec-16 -8.7 -10.8 -6.5 93.5 44.5 18.2 0.0 18.2
18-Dec-16 -3.4 -8.4 -1.1 98.5 84.8 43.8 0.0 43.8
19-Dec-16 -2.2 -3.0 -1.4 97.1 102.8 9.3 0.0 9.3
20-Dec-16 -2.9 -4.2 -1.2 92.2 103.3 35.0 0.0 35.0
21-Dec-16 -2.4 -4.4 -1.5 98.3 125.9 11.7 0.0 11.7
22-Dec-16 -5.7 -9.7 -1.7 94.0 118.7 1.3 0.0 1.3
23-Dec-16 -9.1 -11.1 -6.7 80.5 111.9 0.2 0.0 0.2
24-Dec-16 -11.1 -12.7 -9.3 78.2 106.5 0.0 0.0 0.0
25-Dec-16 -10.1 -11.7 -8.4 77.7 102.3 0.9 0.0 0.9
26-Dec-16 -6.7 -9.6 -4.5 81.9 103.9 12.8 0.0 12.8
27-Dec-16 -3.1 -6.7 -1.2 98.2 118.1 20.7 0.0 20.7
28-Dec-16 -2.8 -4.8 -1.8 97.8 121.4 15.0 0.0 15.0
29-Dec-16 -6.5 -11.3 -3.7 81.7 119.9 1.2 0.0 1.2
30-Dec-16 -5.6 -11.4 -1.7 94.5 115.7 6.0 0.0 6.0
31-Dec-16 -4.7 -6.9 -1.3 78.5 117.1 4.5 0.0 4.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

2017
1-Jan-17 -4.5 -7.9 -2.3 72.9 111.8 0.1 0.0 0.1
2-Jan-17 -1.5 -5.4 0.8 66.7 108.5 0.0 0.0 0.0
3-Jan-17 -2.5 -5.2 0.1 67.3 105.4 0.5 0.0 0.5
4-Jan-17 -3.7 -6.5 -0.3 65.5 102.6 0.3 0.0 0.3
5-Jan-17 -7.3 -8.5 -4.9 74.2 100.2 0.3 0.0 0.3
6-Jan-17 -8.4 -9.3 -7.0 68.8 98.1 0.0 0.0 0.0
7-Jan-17 -11.9 -15.3 -8.7 59.6 94.9 0.0 0.0 0.0
8-Jan-17 -12.4 -16.3 -9.4 44.6 88.6 0.0 0.0 0.0
9-Jan-17 -10.5 -13.5 -8.2 44.1 86.5 0.3 0.0 0.3
10-Jan-17 -9.5 -12.3 -6.8 58.6 85.5 0.0 0.0 0.0
11-Jan-17 -9.2 -12.2 -4.7 63.8 84.7 0.1 0.0 0.1
12-Jan-17 -9.0 -12.4 -4.9 88.1 83.9 2.3 0.0 2.3
13-Jan-17 -6.8 -8.5 -3.7 94.9 101.2 31.3 0.0 31.3
14-Jan-17 -1.3 -3.7 0.4 99.5 149.0 58.1 0.0 58.1
15-Jan-17 0.1 -0.2 0.5 100.0 162.3 5.8 0.4 5.4
16-Jan-17 0.1 -0.2 0.6 100.0 168.5 11.2 0.8 10.4
17-Jan-17 0.7 -0.2 2.1 96.1 162.7 0.4 0.1 0.2
18-Jan-17 1.4 0.3 3.0 96.5 154.1 3.7 2.6 1.1
19-Jan-17 -0.8 -3.1 0.5 99.7 153.3 6.0 0.0 6.0
20-Jan-17 -4.5 -8.3 -0.8 85.2 151.9 2.6 0.0 2.6
21-Jan-17 -9.6 -12.0 -7.3 73.5 146.1 0.2 0.0 0.2
22-Jan-17 -2.3 -8.5 1.5 72.5 142.1 0.0 0.0 0.0
23-Jan-17 -2.3 -3.3 -0.7 85.9 139.8 1.2 0.0 1.2
24-Jan-17 -2.3 -3.4 -1.0 91.5 139.1 0.8 0.0 0.8
25-Jan-17 -0.7 -2.4 1.1 97.2 146.9 12.8 0.0 12.8
26-Jan-17 -0.5 -2.2 1.7 94.5 153.7 9.1 0.0 9.1
27-Jan-17 0.9 -0.1 2.1 96.2 158.0 23.6 10.5 13.1
28-Jan-17 0.5 -0.3 2.2 98.6 157.8 34.6 9.1 25.5
29-Jan-17 -2.1 -6.6 0.4 93.0 165.9 7.3 0.0 7.3
30-Jan-17 -6.3 -10.3 -1.8 86.3 160.3 1.4 0.0 1.4
31-Jan-17 -10.0 -12.3 -3.1 77.1 154.4 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Feb-17 -9.0 -11.9 -5.1 69.1 150.8 0.0 0.0 0.0
2-Feb-17 -7.0 -9.2 -4.8 61.1 148.7 0.1 0.0 0.1
3-Feb-17 -10.4 -12.2 -8.7 52.6 146.1 0.1 0.0 0.1
4-Feb-17 -8.1 -10.7 -3.8 47.7 143.8 0.0 0.0 0.0
5-Feb-17 -7.9 -11.4 -4.6 49.5 142.3 0.1 0.0 0.1
6-Feb-17 -10.1 -12.9 -7.1 46.7 141.3 0.0 0.0 0.0
7-Feb-17 -13.3 -16.3 -10.6 38.7 140.6 0.0 0.0 0.0
8-Feb-17 -15.3 -18.7 -10.7 51.6 139.4 0.1 0.0 0.1
9-Feb-17 -14.2 -18.1 -9.6 53.0 138.9 0.0 0.0 0.0
10-Feb-17 -12.4 -16.2 -9.6 78.7 140.3 6.1 0.0 6.1
11-Feb-17 -2.6 -9.6 -0.6 96.6 162.1 49.0 0.0 49.0
12-Feb-17 0.0 -1.2 1.7 98.9 206.7 61.1 1.0 60.1
13-Feb-17 1.0 0.0 2.4 97.7 203.3 29.2 15.0 14.1
14-Feb-17 2.3 0.9 4.4 95.0 192.2 5.5 5.5 0.0
15-Feb-17 1.1 -2.1 3.2 96.5 185.1 10.9 5.8 5.1
16-Feb-17 -1.4 -2.7 0.1 84.4 180.6 0.0 0.0 0.0
17-Feb-17 -3.4 -7.8 0.7 78.7 177.3 0.0 0.0 0.0
18-Feb-17 -5.3 -8.9 -0.2 64.0 175.0 0.0 0.0 0.0
19-Feb-17 -4.9 -7.5 0.5 60.4 173.5 0.2 0.0 0.2
20-Feb-17 -4.7 -8.1 0.4 66.1 172.5 0.0 0.0 0.0
21-Feb-17 -5.2 -8.9 -3.0 74.8 171.5 0.6 0.0 0.6
22-Feb-17 -6.8 -10.4 -1.9 66.0 170.3 0.0 0.0 0.0
23-Feb-17 -5.9 -9.9 -1.1 65.0 169.7 0.0 0.0 0.0
24-Feb-17 -5.1 -9.5 -0.4 52.4 169.0 0.0 0.0 0.0
25-Feb-17 -4.3 -6.9 -1.6 72.0 169.3 2.1 0.0 2.1
26-Feb-17 -4.8 -8.0 -1.6 52.5 168.0 0.1 0.0 0.1
27-Feb-17 -6.3 -11.7 -1.4 58.8 167.0 0.1 0.0 0.1
28-Feb-17 -8.4 -12.3 -5.9 78.5 168.5 3.9 0.0 3.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Mar-17 -6.0 -8.9 -3.2 89.1 177.1 5.3 0.0 5.3
2-Mar-17 -3.3 -7.0 -1.2 92.7 189.9 18.0 0.0 18.0
3-Mar-17 -7.8 -11.9 -3.9 82.8 194.7 0.9 0.0 0.9
4-Mar-17 -12.9 -14.0 -11.8 70.3 184.0 0.9 0.0 0.9
5-Mar-17 -12.5 -14.1 -10.1 70.4 179.9 0.1 0.0 0.1
6-Mar-17 -13.9 -15.3 -11.6 65.6 177.1 0.2 0.0 0.2
7-Mar-17 -13.6 -15.7 -11.5 66.3 173.9 0.0 0.0 0.0
8-Mar-17 -11.7 -14.3 -9.2 66.8 173.0 0.0 0.0 0.0
9-Mar-17 -12.8 -15.9 -9.2 58.2 171.5 0.0 0.0 0.0
10-Mar-17 -14.2 -16.1 -11.8 55.6 170.5 0.1 0.0 0.1
11-Mar-17 -11.9 -15.7 -7.5 60.2 169.9 0.0 0.0 0.0
12-Mar-17 -5.7 -7.7 -2.6 76.5 169.3 4.9 0.0 4.9
13-Mar-17 -1.6 -4.0 1.6 97.4 185.2 23.5 0.0 23.5
14-Mar-17 -0.9 -2.7 2.1 97.5 200.3 11.9 0.0 11.9
15-Mar-17 -2.2 -6.2 1.7 87.8 204.6 4.4 0.0 4.4
16-Mar-17 -2.8 -6.1 1.3 86.3 201.1 0.9 0.0 0.9
17-Mar-17 -2.8 -7.4 0.1 82.7 201.5 3.1 0.0 3.1
18-Mar-17 -5.9 -9.6 -1.6 84.4 201.2 0.7 0.0 0.7
19-Mar-17 -4.8 -9.2 1.1 80.3 199.4 0.0 0.0 0.0
20-Mar-17 -2.7 -6.8 0.7 67.8 197.3 0.0 0.0 0.0
21-Mar-17 -0.8 -6.7 4.1 57.5 195.1 0.0 0.0 0.0
22-Mar-17 0.6 -1.4 4.7 84.2 193.9 4.3 1.4 3.0
23-Mar-17 -1.6 -5.7 5.7 83.0 194.4 1.2 0.0 1.2
24-Mar-17 1.1 -2.4 4.7 68.9 191.9 0.0 0.0 0.0
25-Mar-17 -0.8 -3.8 1.4 94.1 200.9 15.2 0.0 15.2
26-Mar-17 0.2 -4.1 3.7 68.9 200.4 0.0 0.0 0.0
27-Mar-17 1.4 -0.9 5.0 85.2 197.3 4.8 3.4 1.4
28-Mar-17 2.2 -0.9 8.3 88.0 198.0 3.0 3.0 0.0
29-Mar-17 1.9 0.1 9.1 92.0 191.4 2.4 2.3 0.1
30-Mar-17 1.5 -0.4 5.4 88.2 187.1 2.9 2.2 0.7
31-Mar-17 0.3 -0.8 2.9 97.9 201.5 30.2 4.3 25.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Apr-17 0.4 -1.2 2.3 96.8 207.3 9.5 2.0 7.5
2-Apr-17 -0.8 -2.3 2.0 90.6 202.2 1.6 0.0 1.6
3-Apr-17 0.5 -3.2 6.0 72.9 197.2 0.0 0.0 0.0
4-Apr-17 3.5 -0.7 7.5 57.7 193.8 0.0 0.0 0.0
5-Apr-17 2.1 -0.1 4.5 88.5 191.3 5.8 5.8 0.0
6-Apr-17 2.1 -0.8 6.9 69.6 188.9 0.3 0.3 0.0
7-Apr-17 4.7 -0.9 10.6 47.4 185.5 0.0 0.0 0.0
8-Apr-17 4.7 0.4 7.9 75.9 181.8 4.3 4.3 0.0
9-Apr-17 3.0 -1.1 8.6 66.6 178.4 0.0 0.0 0.0
10-Apr-17 3.9 -0.8 10.0 53.5 174.3 0.0 0.0 0.0
11-Apr-17 4.7 -1.6 12.2 59.2 169.4 0.0 0.0 0.0
12-Apr-17 6.2 1.5 10.1 44.3 165.5 0.0 0.0 0.0
13-Apr-17 5.7 2.4 9.7 43.8 161.6 0.0 0.0 0.0
14-Apr-17 5.2 0.8 8.2 50.8 158.3 0.2 0.2 0.0
15-Apr-17 2.7 0.5 6.8 86.8 156.2 0.0 0.0 0.0
16-Apr-17 3.6 0.4 9.1 75.5 152.3 0.0 0.0 0.0
17-Apr-17 5.2 0.5 11.5 53.9 146.8 0.0 0.0 0.0
18-Apr-17 2.2 -0.8 6.4 66.3 144.2 2.1 2.1 0.0
19-Apr-17 3.2 0.1 7.3 85.7 144.8 1.9 1.9 0.0
20-Apr-17 3.6 0.0 8.1 85.7 140.4 1.0 1.0 0.0
21-Apr-17 5.3 1.8 9.9 69.7 137.4 0.0 0.0 0.0
22-Apr-17 7.5 1.9 13.0 47.4 133.5 0.0 0.0 0.0
23-Apr-17 6.7 1.6 11.4 53.6 128.1 0.3 0.3 0.0
24-Apr-17 5.3 1.7 10.9 76.3 122.4 0.2 0.2 0.0
25-Apr-17 6.8 1.4 12.9 61.5 116.9 0.0 0.0 0.0
26-Apr-17 6.3 2.2 12.4 62.7 112.5 1.8 1.8 0.0
27-Apr-17 2.5 0.7 6.1 86.3 108.4 1.6 1.6 0.0
28-Apr-17 2.5 -0.4 8.2 80.8 105.7 1.1 1.1 0.0
29-Apr-17 2.8 -2.2 6.3 64.4 104.0 0.0 0.0 0.0
30-Apr-17 4.0 0.4 9.9 76.5 102.5 0.2 0.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 80 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-May-17 2.6 -0.3 6.5 83.3 100.1 1.5 1.5 0.0
2-May-17 4.0 -1.1 8.5 69.3 97.3 5.9 5.9 0.0
3-May-17 3.0 0.0 6.7 88.5 93.4 4.9 4.9 0.0
4-May-17 4.0 -1.9 9.5 65.2 90.3 0.0 0.0 0.0
5-May-17 3.2 1.9 5.1 92.2 87.8 5.6 5.6 0.0
6-May-17 3.2 1.3 6.8 88.0 84.4 0.8 0.8 0.0
7-May-17 3.3 1.1 6.6 78.2 80.6 4.2 4.2 0.0
8-May-17 3.0 -0.1 8.9 93.4 78.2 5.3 5.3 0.0
9-May-17 4.7 1.3 9.9 74.3 74.5 0.7 0.7 0.0
10-May-17 6.9 0.8 12.1 60.6 70.7 0.0 0.0 0.0
11-May-17 8.1 4.8 10.4 66.3 66.5 0.1 0.1 0.0
12-May-17 7.3 3.0 11.1 84.3 59.7 6.4 6.4 0.0
13-May-17 5.3 2.2 10.3 88.9 54.2 4.2 4.2 0.0
14-May-17 3.8 1.9 8.4 86.9 49.5 0.5 0.5 0.0
15-May-17 6.5 1.5 11.8 64.2 44.3 0.0 0.0 0.0
16-May-17 9.8 4.5 16.3 49.8 38.8 0.0 0.0 0.0
17-May-17 9.7 4.2 16.5 55.8 33.0 0.6 0.6 0.0
18-May-17 7.3 3.2 12.4 69.0 28.0 0.3 0.3 0.0
19-May-17 7.1 3.0 13.1 72.6 22.4 0.0 0.0 0.0
20-May-17 8.4 3.3 13.9 67.4 13.3 4.5 4.5 0.0
21-May-17 6.7 4.5 9.4 97.1 2.9 27.6 27.6 0.0
22-May-17 6.6 4.4 10.4 94.7 0.0 8.4 8.4 0.0
23-May-17 5.6 3.9 7.6 94.9 0.0 14.8 14.8 0.0
24-May-17 6.4 4.0 9.3 87.9 0.0 0.0 0.0 0.0
25-May-17 5.8 2.9 8.5 84.7 0.0 0.0 0.0 0.0
26-May-17 8.5 3.5 14.1 68.7 0.0 0.0 0.0 0.0
27-May-17 10.2 3.1 16.3 53.3 0.0 0.0 0.0 0.0
28-May-17 14.3 6.8 22.5 38.9 0.0 0.0 0.0 0.0
29-May-17 12.2 6.0 18.8 59.5 0.0 0.3 0.3 0.0
30-May-17 13.1 6.5 19.7 57.8 0.0 0.0 0.0 0.0
31-May-17 9.7 6.5 13.4 81.6 0.0 3.5 3.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jun-17 8.6 5.4 12.4 83.9 0.0 1.3 1.3 0.0
2-Jun-17 7.4 3.0 12.6 83.2 0.0 6.1 6.1 0.0
3-Jun-17 4.9 2.6 9.8 86.0 0.0 2.9 2.9 0.0
4-Jun-17 5.7 1.7 9.1 81.8 0.0 2.7 2.7 0.0
5-Jun-17 6.6 4.0 9.6 89.9 0.0 1.2 1.2 0.0
6-Jun-17 10.9 5.0 15.9 64.4 0.0 0.0 0.0 0.0
7-Jun-17 15.3 8.0 22.5 53.5 0.0 0.0 0.0 0.0
8-Jun-17 13.3 8.8 21.1 71.8 0.0 10.0 10.0 0.0
9-Jun-17 5.2 3.2 9.3 96.2 0.0 15.3 15.3 0.0
10-Jun-17 5.9 3.3 9.0 94.2 0.0 0.2 0.2 0.0
11-Jun-17 7.6 5.4 11.5 80.5 0.0 0.0 0.0 0.0
12-Jun-17 7.3 4.4 11.4 77.9 0.0 0.2 0.2 0.0
13-Jun-17 7.5 4.1 12.3 72.7 0.0 0.0 0.0 0.0
14-Jun-17 7.0 3.9 13.0 81.8 0.0 6.2 6.2 0.0
15-Jun-17 6.2 1.7 9.2 86.9 0.0 5.9 5.9 0.0
16-Jun-17 5.5 3.5 8.5 91.0 0.0 5.2 5.2 0.0
17-Jun-17 6.3 3.3 10.1 80.0 0.0 0.0 0.0 0.0
18-Jun-17 10.7 3.1 18.1 59.1 0.0 0.0 0.0 0.0
19-Jun-17 10.5 7.4 15.3 78.1 0.0 8.0 8.0 0.0
20-Jun-17 6.8 5.0 9.9 86.2 0.0 0.9 0.9 0.0
21-Jun-17 7.2 4.6 10.9 85.5 0.0 0.7 0.7 0.0
22-Jun-17 8.6 4.7 13.6 72.6 0.0 0.0 0.0 0.0
23-Jun-17 11.6 3.5 18.3 57.9 0.0 0.0 0.0 0.0
24-Jun-17 9.4 7.4 11.7 85.5 0.0 8.7 8.7 0.0
25-Jun-17 9.7 6.8 15.3 90.9 0.0 1.5 1.5 0.0
26-Jun-17 8.0 5.8 9.8 90.7 0.0 0.2 0.2 0.0
27-Jun-17 9.5 7.5 12.4 84.5 0.0 0.0 0.0 0.0
28-Jun-17 11.6 7.0 16.4 74.3 0.0 0.0 0.0 0.0
29-Jun-17 13.0 9.2 17.2 71.6 0.0 0.0 0.0 0.0
30-Jun-17 11.4 8.8 15.1 76.7 0.0 0.4 0.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Jul-17 9.7 8.9 11.1 96.9 0.0 9.3 9.3 0.0
2-Jul-17 9.1 6.7 11.6 95.6 0.0 12.3 12.3 0.0
3-Jul-17 7.8 5.7 11.4 88.8 0.0 1.0 1.0 0.0
4-Jul-17 8.7 6.1 12.4 87.2 0.0 0.3 0.3 0.0
5-Jul-17 13.0 5.1 20.1 60.2 0.0 0.0 0.0 0.0
6-Jul-17 16.9 9.6 23.7 51.2 0.0 0.0 0.0 0.0
7-Jul-17 15.1 10.2 20.2 66.2 0.0 2.9 2.9 0.0
8-Jul-17 12.6 9.1 17.7 77.7 0.0 2.3 2.3 0.0
9-Jul-17 8.1 5.8 9.5 94.2 0.0 7.0 7.0 0.0
10-Jul-17 7.9 5.4 12.2 84.0 0.0 1.8 1.8 0.0
11-Jul-17 8.1 5.6 10.8 93.5 0.0 3.9 3.9 0.0
12-Jul-17 10.2 7.7 15.5 90.6 0.0 3.0 3.0 0.0
13-Jul-17 10.6 7.6 14.3 84.3 0.0 0.5 0.5 0.0
14-Jul-17 10.6 7.3 15.1 81.8 0.0 0.2 0.2 0.0
15-Jul-17 10.9 6.9 16.3 78.5 0.0 1.5 1.5 0.0
16-Jul-17 8.7 7.7 10.4 92.2 0.0 3.6 3.6 0.0
17-Jul-17 9.5 7.2 12.4 87.1 0.0 0.0 0.0 0.0
18-Jul-17 10.8 8.4 15.7 85.3 0.0 0.1 0.1 0.0
19-Jul-17 12.6 9.0 17.2 74.9 0.0 0.0 0.0 0.0
20-Jul-17 12.2 7.0 17.8 73.5 0.0 0.0 0.0 0.0
21-Jul-17 11.8 9.2 15.6 77.8 0.0 0.3 0.3 0.0
22-Jul-17 9.6 7.4 11.7 93.3 0.0 14.9 14.9 0.0
23-Jul-17 9.4 7.0 12.6 90.3 0.0 0.0 0.0 0.0
24-Jul-17 11.9 8.5 17.7 83.6 0.0 0.0 0.0 0.0
25-Jul-17 12.6 10.0 17.0 84.2 0.0 1.1 1.1 0.0
26-Jul-17 11.3 9.4 13.6 95.9 0.0 7.6 7.6 0.0
27-Jul-17 10.1 8.8 13.0 95.4 0.0 3.0 3.0 0.0
28-Jul-17 10.5 8.3 14.4 90.4 0.0 0.1 0.1 0.0
29-Jul-17 11.0 8.4 15.4 90.6 0.0 6.8 6.8 0.0
30-Jul-17 8.9 7.7 11.6 96.8 0.0 3.4 3.4 0.0
31-Jul-17 12.7 8.1 19.3 75.8 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Aug-17 15.9 8.4 22.7 58.4 0.0 0.0 0.0 0.0
2-Aug-17 17.1 10.4 23.5 60.2 0.0 0.0 0.0 0.0
3-Aug-17 17.2 10.4 23.4 61.6 0.0 0.0 0.0 0.0
4-Aug-17 19.6 12.4 27.3 54.3 0.0 0.0 0.0 0.0
5-Aug-17 21.1 14.0 28.5 48.0 0.0 0.0 0.0 0.0
6-Aug-17 20.3 14.5 27.2 57.8 0.0 0.0 0.0 0.0
7-Aug-17 17.0 11.5 23.2 77.3 0.0 0.0 0.0 0.0
8-Aug-17 17.4 10.1 25.3 64.0 0.0 0.0 0.0 0.0
9-Aug-17 20.3 12.9 28.6 51.9 0.0 0.0 0.0 0.0
10-Aug-17 19.3 12.8 26.2 64.7 0.0 0.0 0.0 0.0
11-Aug-17 17.0 11.8 23.7 70.9 0.0 0.0 0.0 0.0
12-Aug-17 13.1 9.7 17.9 79.3 0.0 0.9 0.9 0.0
13-Aug-17 10.7 9.0 13.8 94.1 0.0 6.1 6.1 0.0
14-Aug-17 8.8 7.5 11.5 94.0 0.0 1.9 1.9 0.0
15-Aug-17 8.4 7.2 9.7 99.3 0.0 13.9 13.9 0.0
16-Aug-17 9.6 8.6 10.6 99.6 0.0 13.5 13.5 0.0
17-Aug-17 8.9 7.7 9.7 99.4 0.0 37.8 37.8 0.0
18-Aug-17 7.4 6.0 9.8 91.5 0.0 1.7 1.7 0.0
19-Aug-17 6.8 6.3 7.8 98.1 0.0 5.7 5.7 0.0
20-Aug-17 9.3 6.7 12.8 93.2 0.0 10.6 10.6 0.0
21-Aug-17 11.1 9.3 12.6 97.3 0.0 12.2 12.2 0.0
22-Aug-17 11.9 8.4 14.3 97.8 0.0 17.2 17.2 0.0
23-Aug-17 7.8 5.8 9.3 95.5 0.0 0.2 0.2 0.0
24-Aug-17 8.5 6.2 12.6 92.6 0.0 0.8 0.8 0.0
25-Aug-17 8.6 7.1 10.4 97.7 0.0 15.0 15.0 0.0
26-Aug-17 8.7 6.9 12.4 96.4 0.0 8.5 8.5 0.0
27-Aug-17 8.7 6.7 12.5 91.2 0.0 0.0 0.0 0.0
28-Aug-17 11.3 7.4 17.1 76.4 0.0 0.0 0.0 0.0
29-Aug-17 15.3 8.1 21.9 66.9 0.0 0.0 0.0 0.0
30-Aug-17 11.2 7.1 15.0 94.2 0.0 16.7 16.7 0.0
31-Aug-17 7.2 6.2 8.6 99.3 0.0 12.6 12.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Sep-17 8.4 6.8 10.8 97.1 0.0 8.8 8.8 0.0
2-Sep-17 8.6 5.2 13.6 85.2 0.0 0.0 0.0 0.0
3-Sep-17 10.8 4.2 18.3 67.8 0.0 0.0 0.0 0.0
4-Sep-17 14.4 10.2 20.8 69.2 0.0 0.0 0.0 0.0
5-Sep-17 17.3 11.0 25.5 66.6 0.0 0.0 0.0 0.0
6-Sep-17 15.3 12.7 19.1 80.4 0.0 0.7 0.7 0.0
7-Sep-17 12.0 7.8 19.3 87.1 0.0 6.1 6.1 0.0
8-Sep-17 9.6 7.8 13.1 86.1 0.0 0.0 0.0 0.0
9-Sep-17 8.0 5.8 11.2 94.9 0.0 6.4 6.4 0.0
10-Sep-17 6.9 3.8 10.0 92.4 0.0 11.7 11.7 0.0
11-Sep-17 5.8 3.6 9.4 95.6 0.0 1.8 1.8 0.0
12-Sep-17 7.0 3.6 11.8 87.5 0.0 1.9 1.9 0.0
13-Sep-17 8.0 2.4 15.1 74.1 0.0 0.0 0.0 0.0
14-Sep-17 8.8 3.6 15.8 74.6 0.0 0.0 0.0 0.0
15-Sep-17 8.3 4.4 13.4 82.3 0.0 0.0 0.0 0.0
16-Sep-17 8.0 5.8 11.6 87.7 0.0 0.0 0.0 0.0
17-Sep-17 6.5 4.5 8.7 91.1 0.0 4.7 4.7 0.0
18-Sep-17 4.8 3.9 6.1 97.0 0.0 19.8 19.8 0.0
19-Sep-17 5.1 3.5 8.2 96.1 0.0 4.0 4.0 0.0
20-Sep-17 9.0 4.6 13.6 70.0 0.0 0.0 0.0 0.0
21-Sep-17 8.9 4.3 14.2 69.5 0.0 1.3 1.3 0.0
22-Sep-17 7.6 5.8 9.2 97.9 0.0 4.8 4.8 0.0
23-Sep-17 8.6 7.8 9.7 98.9 0.0 29.6 29.6 0.0
24-Sep-17 9.7 8.8 11.2 99.8 0.0 6.5 6.5 0.0
25-Sep-17 10.0 8.6 12.6 98.6 0.0 1.0 1.0 0.0
26-Sep-17 10.0 9.1 11.0 99.6 0.0 50.0 50.0 0.0
27-Sep-17 11.4 10.4 13.1 98.6 0.0 9.8 9.8 0.0
28-Sep-17 10.4 9.7 11.5 99.2 0.0 18.4 18.4 0.0
29-Sep-17 8.2 5.6 9.9 99.2 0.0 4.4 4.4 0.0
30-Sep-17 5.4 2.9 9.3 96.2 0.0 2.0 2.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Oct-17 5.0 0.8 9.8 77.6 0.0 0.0 0.0 0.0
2-Oct-17 5.8 1.3 11.8 62.7 0.0 0.0 0.0 0.0
3-Oct-17 6.8 2.7 10.1 73.9 0.0 0.0 0.0 0.0
4-Oct-17 7.7 3.3 13.7 76.2 0.0 0.1 0.1 0.0
5-Oct-17 4.1 2.0 6.7 90.6 0.0 12.7 12.7 0.0
6-Oct-17 3.2 1.1 4.4 97.9 0.0 16.4 16.4 0.0
7-Oct-17 3.3 1.3 8.1 94.4 0.0 1.5 1.5 0.0
8-Oct-17 2.7 1.3 4.1 98.4 0.0 19.4 19.4 0.0
9-Oct-17 2.4 0.1 5.1 96.6 0.0 1.0 1.0 0.0
10-Oct-17 2.1 -1.0 6.3 76.0 0.0 0.3 0.3 0.0
11-Oct-17 0.6 -1.5 3.4 84.3 0.0 0.6 0.2 0.4
12-Oct-17 1.2 -1.9 4.5 66.3 0.0 0.7 0.4 0.3
13-Oct-17 -1.1 -3.2 0.8 83.0 0.0 2.9 0.0 2.9
14-Oct-17 0.6 -0.8 2.9 99.1 0.0 12.9 4.2 8.8
15-Oct-17 2.8 0.4 4.9 96.1 0.0 35.2 35.2 0.0
16-Oct-17 1.4 0.2 2.7 98.4 0.0 13.4 9.1 4.3
17-Oct-17 0.8 0.1 3.3 98.2 0.0 0.8 0.3 0.5
18-Oct-17 1.8 0.5 3.6 84.0 0.0 0.9 0.9 0.1
19-Oct-17 1.6 -0.2 3.3 93.0 0.0 6.7 5.4 1.3
20-Oct-17 0.1 -0.6 1.3 99.7 0.0 3.3 0.2 3.1
21-Oct-17 0.1 -2.1 1.3 82.9 0.0 0.1 0.0 0.1
22-Oct-17 -0.4 -2.5 1.3 95.3 0.0 4.3 0.0 4.3
23-Oct-17 1.8 -0.1 6.0 96.4 0.0 34.7 30.9 3.9
24-Oct-17 2.7 0.9 4.5 93.6 0.0 10.4 10.4 0.0
25-Oct-17 1.3 -0.9 5.2 90.1 0.0 0.1 0.0 0.0
26-Oct-17 0.5 0.2 2.5 97.2 0.0 4.1 1.0 3.0
27-Oct-17 3.6 1.0 7.6 98.2 0.0 7.6 7.6 0.0
28-Oct-17 5.0 1.6 7.6 73.7 0.0 0.0 0.0 0.0
29-Oct-17 3.5 0.3 9.1 53.2 0.0 0.0 0.0 0.0
30-Oct-17 3.3 -0.3 7.2 68.3 0.2 0.8 0.8 0.0
31-Oct-17 3.6 2.2 5.0 94.4 0.3 2.7 2.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Nov-17 -0.8 -4.6 2.5 56.1 0.6 0.2 0.0 0.2
2-Nov-17 -4.9 -6.4 -3.4 46.4 4.2 0.1 0.0 0.1
3-Nov-17 -4.7 -7.6 -1.3 56.9 2.2 0.0 0.0 0.0
4-Nov-17 -2.1 -3.8 -1.1 62.2 1.1 0.0 0.0 0.0
5-Nov-17 -5.0 -7.7 -0.8 58.5 1.0 0.2 0.0 0.2
6-Nov-17 -5.3 -7.9 -3.2 62.0 1.3 0.4 0.0 0.4
7-Nov-17 -3.5 -4.9 -1.9 74.8 1.6 0.2 0.0 0.2
8-Nov-17 -5.0 -7.8 0.0 72.0 1.3 0.1 0.0 0.1
9-Nov-17 -5.5 -8.4 -2.4 69.4 1.4 0.1 0.0 0.1
10-Nov-17 -5.1 -8.7 -3.0 81.6 1.8 0.7 0.0 0.7
11-Nov-17 -2.0 -4.1 2.8 83.4 3.7 1.4 0.0 1.4
12-Nov-17 -5.9 -7.2 -3.2 82.1 6.1 1.8 0.0 1.8
13-Nov-17 -4.9 -7.4 -2.6 75.8 4.6 0.0 0.0 0.0
14-Nov-17 -6.0 -7.4 -4.6 71.3 1.4 0.1 0.0 0.1
15-Nov-17 -8.8 -10.7 -7.2 60.2 1.5 0.2 0.0 0.2
16-Nov-17 -12.7 -15.1 -10.6 58.7 1.4 0.2 0.0 0.2
17-Nov-17 -9.4 -13.9 -6.3 82.1 3.5 8.4 0.0 8.4
18-Nov-17 -5.3 -6.9 -3.1 92.0 21.2 7.0 0.0 7.0
19-Nov-17 -10.1 -12.9 -6.8 80.8 21.6 0.5 0.0 0.5
20-Nov-17 -10.9 -13.4 -8.3 76.6 19.3 0.6 0.0 0.6
21-Nov-17 -3.9 -8.1 -1.1 82.5 17.7 7.9 0.0 7.9
22-Nov-17 -1.9 -4.0 -1.0 90.3 20.4 7.1 0.0 7.1
23-Nov-17 -1.5 -2.2 -0.6 98.0 27.3 13.8 0.0 13.8
24-Nov-17 -1.7 -2.5 -0.4 98.1 50.0 22.2 0.0 22.2
25-Nov-17 -3.2 -5.6 -1.6 89.0 53.0 0.0 0.0 0.0
26-Nov-17 -4.0 -5.6 -2.5 84.2 49.8 1.4 0.0 1.4
27-Nov-17 -3.2 -5.1 -0.7 95.2 52.8 10.1 0.0 10.1
28-Nov-17 -0.4 -1.3 2.8 86.1 53.1 2.1 0.0 2.1
29-Nov-17 -1.0 -2.4 0.1 98.9 61.6 20.0 0.0 20.0
30-Nov-17 -2.2 -3.6 -0.7 96.9 70.3 13.2 0.0 13.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 87 of 96



Appendix D-1.1  2010 – 2017 Eskay Creek Mine Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Min. Max. Mean Mean Total Total Total

Snow Depth
(cm)

Adjusted1 Precipitation (mm)

Date

Air Temperature
(ºC)

Relative 
Humidity

(%)

1-Dec-17 -3.1 -4.5 -1.7 91.6 68.7 14.2 0.0 2.1
2-Dec-17 -4.6 -5.4 -3.9 89.5 65.5 15.2 0.0 0.8
3-Dec-17 -2.6 -4.1 -1.2 95.3 63.7 16.2 0.0 6.8
4-Dec-17 -1.5 -3.2 0.9 98.9 74.5 17.2 0.0 34.9
5-Dec-17 -0.8 -2.3 0.3 96.4 75.6 18.2 0.0 4.1
6-Dec-17 -1.5 -5.9 -2.4 90.5 73.3 19.2 0.0 0.0
7-Dec-17 -3.8 -6.4 -2.7 89.8 70.9 20.2 0.0 0.0
8-Dec-17 -4.7 -3.1 1.2 91.2 70.0 21.2 0.0 27.6
9-Dec-17 -0.6 -1.3 3.1 97.5 81.6 22.2 0.0 33.2
10-Dec-17 1.0 -1.6 2.8 93.3 83.8 23.2 6.5 7.1
11-Dec-17 1.2 -1.3 1.1 93.3 73.7 24.2 3.1 2.1
12-Dec-17 0.3 0.4 2.2 96.0 70.4 25.2 1.6 8.8
13-Dec-17 1.3 0.0 3.0 94.1 70.9 26.2 21.4 11.7
14-Dec-17 1.6 -1.6 0.3 98.2 65.6 27.2 26.3 7.3
15-Dec-17 -0.9 -2.6 -0.2 98.9 66.1 28.2 0.0 44.8
16-Dec-17 -1.6 -4.5 -0.6 99.5 79.8 29.2 0.0 44.3
17-Dec-17 -2.1 -6.0 -2.3 98.1 96.3 30.2 0.0 7.5
18-Dec-17 -3.8 -10.9 -4.6 95.3 95.0 31.2 0.0 1.6
19-Dec-17 -7.4 -11.4 -4.9 84.0 91.3 32.2 0.0 2.4
20-Dec-17 -8.3 -9.8 -3.9 91.4 89.2 33.2 0.0 2.6
21-Dec-17 -6.4 -11.3 -5.1 73.8 89.2 34.2 0.0 0.6
22-Dec-17 -8.8 -10.2 -5.7 70.6 87.2 35.2 0.0 0.4
23-Dec-17 -8.6 -12.2 -8.1 74.8 85.7 36.2 0.0 0.3
24-Dec-17 -9.7 -14.5 -10.1 74.2 84.5 37.2 0.0 0.2
25-Dec-17 -12.7 -13.7 -6.1 79.2 83.4 38.2 0.0 0.0
26-Dec-17 -10.2 -16.8 -11.0 72.9 82.7 39.2 0.0 0.1
27-Dec-17 -14.1 -17.6 -11.3 54.9 81.9 40.2 0.0 0.1
28-Dec-17 -13.8 -16.3 -13.2 49.7 81.4 41.2 0.0 0.0
29-Dec-17 -14.5 -21.5 -15.3 51.6 80.7 42.2 0.0 0.3
30-Dec-17 -19.2 -21.9 -14.0 64.1 80.4 43.2 0.0 0.3
31-Dec-17 -18.2 -14.6 -9.2 64.6 80.3 44.2 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

2010
Sep-10 4.7 12.1 1.1 18.4 79.4 0.0 244.5 244.5 0.0
Oct-10 0.6 5.0 -4.0 17.4 90.1 1.3 333.6 254.4 79.2
Nov-10 -5.6 -1.2 -17.1 6.0 82.5 39.0 200.0 66.7 133.3
Dec-10 -9.8 -4.0 -17.4 2.9 81.3 64.4 49.9 0.0 49.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2011
Jan-11 -8.4 -4.3 -22.1 2.0 83.3 113.8 217.7 4.8 213.0
Feb-11 -10.9 -5.2 -21.6 1.6 77.8 188.5 189.0 0.0 189.0
Mar-11 -6.7 0.9 -20.3 9.0 69.3 170.4 59.1 7.6 51.4
Apr-11 -3.4 5.1 -8.2 10.6 77.9 153.9 55.9 5.3 50.6
May-11 2.1 11.6 -3.2 20.5 73.7 68.3 68.7 62.0 6.7
Jun-11 5.6 12.9 3.6 19.8 78.4 0.0 52.2 52.2 0.0
Jul-11 7.1 13.9 3.8 25.3 83.3 0.0 55.4 55.4 0.0
Aug-11 6.4 12.4 3.4 18.9 87.3 0.0 250.7 250.7 0.0
Sep-11 5.0 9.7 1.1 19.0 89.3 0.0 437.4 437.4 0.0
Oct-11 0.5 4.2 -1.7 11.2 91.1 9.6 236.5 124.1 112.4
Nov-11 -7.0 -2.5 -18.2 1.1 91.3 129.8 35.5 1.3 34.2
Dec-11 -6.2 -2.4 -11.5 2.2 94.1 197.1 256.2 3.3 253.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2012
Jan-12 -10.2 -5.4 -26.7 2.9 86.1 257.9 219.5 15.2 204.3
Feb-12 -5.4 0.8 -15.6 5.4 80.5 290.3 43.8 0.0 43.8
Mar-12 -6.6 1.8 -12.4 9.3 78.8 320.6 113.8 6.6 107.2
Apr-12 -0.8 7.8 -7.0 13.3 70.4 255.6 40.8 27.0 13.8
May-12 0.5 8.2 -3.0 16.1 78.6 175.8 102.2 82.1 20.0
Jun-12 3.9 12.4 -0.1 24.6 77.3 40.6 62.6 62.6 0.0
Jul-12 7.0 15.7 2.6 24.4 76.7 0.0 71.1 71.1 0.0
Aug-12 8.1 16.0 5.8 24.2 81.6 0.0 81.3 81.3 0.0
Sep-12 4.8 11.1 1.6 21.2 88.1 0.0 248.1 248.1 0.0
Oct-12 -2.5 3.3 -14.4 16.2 74.1 0.0 129.5 107.6 22.0
Nov-12 -6.2 -2.0 -14.8 4.2 85.0 20.9 107.9 22.4 85.5
Dec-12 -10.1 -5.3 -17.2 -0.2 83.1 63.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 91 of 96



Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2013
Jan-13 -5.3 -1.1 -20.5 2.4 91.0 114.7 123.2 0.0 123.2
Feb-13 -3.9 0.5 -9.4 3.3 92.5 191.8 203.0 3.3 199.7
Mar-13 -7.0 0.8 -12.3 10.1 76.4 206.7 63.4 4.7 58.7
Apr-13 -3.0 4.6 -7.8 9.0 72.0 178.6 172.8 93.6 79.2
May-13 3.0 12.5 -3.1 21.4 72.7 88.6 79.4 61.0 18.4
Jun-13 7.1 17.2 2.5 26.8 70.7 0.0 32.7 32.7 0.0
Jul-13 8.5 17.2 4.8 27.6 75.1 0.0 89.1 89.1 0.0
Aug-13 9.2 18.0 5.3 26.8 78.0 0.0 56.4 56.4 0.0
Sep-13 6.3 14.2 0.5 24.9 79.7 0.0 72.2 72.2 0.0
Oct-13 2.0 6.8 0.0 12.4 91.9 0.0 186.3 182.3 4.1
Nov-13 -5.7 -1.4 -20.1 3.1 88.2 34.5 191.2 11.1 180.1
Dec-13 -7.1 -3.1 -17.3 3.0 89.1 126.8 296.6 8.2 288.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2014
Jan-14 -3.1 0.5 -10.4 7.7 90.0 207.9 243.5 8.8 234.6
Feb-14 -11.4 -4.7 -19.5 4.2 60.9 204.9 34.1 0.0 34.1
Mar-14 -6.9 -0.4 -18.8 6.3 68.3 262.3 178.0 0.0 178.0
Apr-14 -1.7 6.2 -6.1 11.0 77.7 264.3 236.1 104.1 132.0
May-14 3.0 12.7 -0.8 18.3 66.0 120.1 71.9 71.9 0.0
Jun-14 4.2 13.4 2.1 19.2 74.9 0.0 69.1 69.1 0.0
Jul-14 8.4 17.7 4.9 27.0 75.2 0.0 68.3 68.3 0.0
Aug-14 8.8 16.3 6.2 24.9 81.2 0.0 101.9 101.9 0.0
Sep-14 6.4 12.8 1.3 20.6 84.0 0.0 276.3 276.3 0.0
Oct-14 1.8 6.4 -1.9 10.4 86.3 0.0 217.9 205.5 12.4
Nov-14 -4.5 -0.4 -18.0 3.5 81.5 24.0 113.8 18.9 94.9
Dec-14 -4.2 -0.4 -12.4 5.0 82.6 37.5 72.8 19.3 53.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 93 of 96



Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2015
Jan-15 -4.4 -0.5 -15.9 4.0 86.7 71.6 255.2 83.8 171.4
Feb-15 -5.2 0.7 -17.3 7.8 77.6 103.3 98.5 34.3 64.3
Mar-15 -2.9 4.0 -9.0 8.7 79.7 133.9 196.0 53.7 142.3
Apr-15 -0.7 6.4 -4.1 12.1 79.7 128.2 147.2 95.6 51.6
May-15 4.7 15.3 -0.4 21.2 64.6 36.6 14.3 14.0 0.3
Jun-15 7.2 15.3 2.6 21.5 77.3 0.0 118.9 118.9 0.0
Jul-15 9.3 16.0 5.5 27.7 82.1 0.0 149.5 149.5 0.0
Aug-15 8.0 14.4 2.4 20.7 86.8 0.0 197.7 197.7 0.0
Sep-15 4.2 9.6 0.9 14.9 88.4 0.0 205.7 205.7 0.0
Oct-15 2.2 7.1 -1.3 12.5 84.3 0.6 332.6 312.0 20.7
Nov-15 -4.0 0.2 -12.1 4.7 87.9 60.3 206.2 15.6 190.6
Dec-15 -7.5 -3.4 -15.3 3.3 84.0 99.1 68.1 2.5 65.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2016
Jan-16 -4.4 -0.5 -11.7 3.7 80.3 100.0 76.9 14.8 62.1
Feb-16 -2.8 2.1 -8.6 6.2 86.9 139.8 204.1 41.3 162.9
Mar-16 -1.5 6.0 -7.6 18.3 75.9 139.4 50.5 23.8 26.6
Apr-16 1.1 8.5 -2.5 17.2 80.6 85.8 164.1 149.7 14.4
May-16 4.5 12.2 -0.2 19.4 82.9 0.0 128.7 128.7 0.0
Jun-16 6.8 15.5 2.1 23.7 78.5 0.0 58.3 58.3 0.0
Jul-16 9.7 16.5 7.4 27.2 85.6 0.0 92.6 92.6 0.0
Aug-16 9.6 17.2 6.0 25.9 82.1 0.0 62.1 62.1 0.0
Sep-16 5.7 11.4 2.5 15.4 87.8 0.0 186.4 186.4 0.0
Oct-16 1.0 6.4 -2.6 9.3 73.8 0.0 24.2 23.4 0.8
Nov-16 -2.3 1.8 -11.5 7.6 86.3 7.6 179.5 122.6 56.9
Dec-16 -11.2 -6.0 -21.4 0.1 80.7 76.8 221.3 0.0 221.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-1.2  2010 – 2017 Eskay Creek Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean 
Daily Min.

Mean 
Daily Max. Absl Min. Absl Max. Mean Mean Total Total Total

Month 
and Year

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)

Air Temperature
(ºC)

2017
Jan-17 -6.8 -1.9 -16.3 3.0 81.1 129.6 214.1 23.5 190.6
Feb-17 -9.4 -2.8 -18.7 4.4 68.1 164.8 169.1 27.3 141.7
Mar-17 -7.6 -1.0 -16.1 9.1 78.9 189.4 139.1 16.6 122.5
Apr-17 0.1 8.6 -3.2 13.0 68.4 153.7 31.8 22.8 9.1
May-17 2.8 11.4 -1.9 22.5 74.7 41.0 100.2 100.2 0.0
Jun-17 5.1 13.0 1.7 22.5 79.6 0.0 77.6 77.6 0.0
Jul-17 7.7 14.8 5.1 23.7 84.4 0.0 87.0 87.0 0.0
Aug-17 8.9 17.1 5.8 28.6 81.4 0.0 175.6 175.6 0.0
Sep-17 6.3 12.9 2.4 25.5 88.0 0.0 193.9 193.9 0.0
Oct-17 0.2 5.4 -3.2 13.7 86.8 0.0 193.9 160.8 33.1
Nov-17 -6.9 -2.3 -15.1 2.8 77.4 18.6 120.1 0.0 120.1
Dec-17 -7.9 -3.6 -21.9 3.1 84.3 78.8 904.1 58.8 252.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total
2008
17-Sep-08 2.2 - 10.0 7.7 19.9 - - - - -

18-Sep-08 1.9 5.4 9.6 7.5 13.8 - - - - -

19-Sep-08 1.4 6.5 9.1 7.4 11.8 - - - - -

20-Sep-08 1.7 5.9 7.7 4.3 12.8 - - - - -

21-Sep-08 2.3 6.7 4.8 2.7 8.6 - - - - -

22-Sep-08 1.2 10.8 3.5 1.9 7.1 - - - - -

23-Sep-08 0.9 6.1 4.3 0.5 12.6 - - - - -

24-Sep-08 1.2 3.8 5.3 1.9 12.0 - - - - -

25-Sep-08 1.2 4.8 5.1 0.9 12.3 - - - - -

26-Sep-08 2.1 6.1 6.2 3.4 9.4 - - - - -

27-Sep-08 1.3 10.1 4.8 3.7 6.3 - - - - -

28-Sep-08 1.1 6.5 4.0 3.6 5.2 - - - - -

29-Sep-08 1.9 4.9 9.5 4.9 12.9 - - - - -

30-Sep-08 2.1 6.5 12.4 8.2 18.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-08 1.4 10.5 9.2 5.8 13.2 - - - - -

2-Oct-08 2.2 5.9 10.1 8.0 14.5 - - - - -

3-Oct-08 1.8 12.8 6.0 2.6 9.9 - - - - -

4-Oct-08 1.1 13.3 3.4 1.1 6.7 - - - - -

5-Oct-08 1.2 4.3 2.1 -0.2 5.4 - - - - -

6-Oct-08 1.4 6.4 1.6 0.3 3.7 - - - - -

7-Oct-08 1.7 6.8 1.0 -0.6 4.1 - - - - -

8-Oct-08 0.8 8.2 -0.1 -1.2 1.4 - - - - -

9-Oct-08 1.1 4.6 -0.9 -3.9 1.9 - - - - -

10-Oct-08 0.8 4.3 -1.4 -5.5 2.9 - - - - -

11-Oct-08 1.2 4.0 0.5 -0.5 2.0 - - - - -

12-Oct-08 1.4 5.1 2.3 0.0 5.1 - - - - -

13-Oct-08 2.3 6.3 0.1 -0.9 1.4 - - - - -

14-Oct-08 2.0 8.8 0.4 -0.9 1.9 - - - - -

15-Oct-08 1.2 4.5 1.5 0.3 3.2 - - - - -

16-Oct-08 1.2 4.0 1.5 -0.1 4.5 - - - - -

17-Oct-08 1.6 7.9 0.1 -1.3 1.5 - - - - -

18-Oct-08 1.4 6.6 -0.2 -1.3 1.7 - - - - -

19-Oct-08 1.4 10.1 1.5 0.0 3.7 - - - - -

20-Oct-08 0.9 9.9 0.4 -0.2 2.4 - - - - -

21-Oct-08 2.4 6.2 1.0 -0.3 3.1 - - - - -

22-Oct-08 2.6 12.8 0.9 0.0 2.3 - - - - -

23-Oct-08 2.7 12.3 -0.1 -0.9 0.8 - - - - -

24-Oct-08 4.3 11.4 0.2 -3.3 2.1 - - - - -

25-Oct-08 5.0 13.1 -3.8 -6.5 -1.8 - - - - -

26-Oct-08 1.2 20.6 -3.4 -5.7 -1.4 - - - - -

27-Oct-08 0.2 3.3 -0.1 -2.3 1.3 - - - - -

28-Oct-08 2.0 3.7 1.1 -0.1 3.3 - - - - -

29-Oct-08 2.0 7.6 -1.2 -5.1 0.6 - - - - -

30-Oct-08 2.1 9.9 -4.1 -7.0 0.0 - - - - -

31-Oct-08 1.3 6.4 0.3 -2.3 3.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-08 0.9 5.8 2.3 0.3 4.0 - - - - -

2-Nov-08 1.2 3.3 3.0 1.4 4.5 - - - - -

3-Nov-08 2.4 6.8 0.0 -4.9 4.5 - - - - -

4-Nov-08 1.1 9.3 -2.3 -4.8 -0.2 - - - - -

5-Nov-08 1.3 4.3 -1.6 -4.9 1.0 - - - - -

6-Nov-08 1.9 6.6 0.2 -0.9 2.3 - - - - -

7-Nov-08 1.2 8.1 1.7 0.0 3.8 - - - - -

8-Nov-08 0.5 4.8 1.3 -0.8 3.6 - - - - -

9-Nov-08 0.0 4.8 -3.8 -7.3 -0.8 - - - - -

10-Nov-08 0.5 0.0 -5.7 -7.4 -3.0 - - - - -

11-Nov-08 1.5 4.3 -0.1 -3.0 1.4 - - - - -

12-Nov-08 1.9 6.4 0.2 -0.8 1.0 - - - - -

13-Nov-08 2.0 8.2 -1.6 -3.5 0.6 - - - - -

14-Nov-08 2.5 7.4 -1.3 -3.4 0.7 - - - - -

15-Nov-08 2.4 16.2 -0.5 -5.2 1.4 - - - - -

16-Nov-08 1.2 8.6 -5.1 -7.8 -1.0 - - - - -

17-Nov-08 1.3 4.8 -2.1 -3.9 -0.2 - - - - -

18-Nov-08 2.3 6.4 -4.5 -7.0 -2.5 - - - - -

19-Nov-08 1.4 6.5 -5.0 -7.9 -2.0 - - - - -

20-Nov-08 1.1 5.8 -1.7 -2.7 -0.4 - - - - -

21-Nov-08 3.1 5.5 -1.9 -3.1 0.3 - - - - -

22-Nov-08 1.9 16.8 -2.2 -3.3 -0.7 - - - - -

23-Nov-08 2.0 7.6 -1.8 -3.5 1.2 - - - - -

24-Nov-08 1.9 14.6 -0.2 -1.6 0.8 - - - - -

25-Nov-08 1.7 8.6 -0.8 -1.8 0.1 - - - - -

26-Nov-08 1.6 9.1 -0.5 -1.1 0.5 - - - - -

27-Nov-08 1.3 6.9 0.1 -1.0 1.7 - - - - -

28-Nov-08 1.7 8.2 0.0 -1.0 1.2 - - - - -

29-Nov-08 1.1 8.6 -0.1 -0.3 0.3 - - - - -

30-Nov-08 1.5 5.3 -0.2 -1.9 0.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-08 0.9 10.4 -7.1 -10.3 -1.9 - - - - -

2-Dec-08 0.0 10.3 -10.1 -10.9 -8.7 - - - - -

3-Dec-08 0.2 0.0 -8.4 -10.3 -6.1 - - - - -

4-Dec-08 1.0 3.2 -3.7 -6.4 -0.4 - - - - -

5-Dec-08 0.4 5.2 -0.1 -0.7 0.4 - - - - -

6-Dec-08 1.7 3.9 0.9 -0.1 2.5 - - - - -

7-Dec-08 0.9 6.2 -0.1 -0.6 0.7 - - - - -

8-Dec-08 1.0 4.9 -0.9 -1.7 -0.1 - - - - -

9-Dec-08 2.1 4.6 -0.5 -1.7 0.5 - - - - -

10-Dec-08 3.3 15.9 -1.6 -2.5 -0.1 - - - - -

11-Dec-08 2.3 9.6 -2.1 -5.5 -0.2 - - - - -

12-Dec-08 3.9 9.2 -6.6 -9.1 -4.8 - - - - -

13-Dec-08 9.7 16.4 -12.0 -14.9 -7.3 - - - - -

14-Dec-08 11.7 23.9 -12.4 -15.0 -10.5 - - - - -

15-Dec-08 1.1 22.7 -14.1 -17.0 -10.6 - - - - -

16-Dec-08 3.0 4.7 -9.7 -11.7 -6.6 - - - - -

17-Dec-08 9.3 19.3 -12.3 -13.6 -11.0 - - - - -

18-Dec-08 6.5 18.6 -16.3 -20.3 -13.2 - - - - -

19-Dec-08 1.0 18.4 -19.0 -20.6 -17.1 - - - - -

20-Dec-08 0.9 3.9 -18.3 -20.8 -13.6 - - - - -

21-Dec-08 1.9 4.9 -12.7 -15.7 -6.5 - - - - -

22-Dec-08 1.4 15.2 -13.3 -15.5 -9.6 - - - - -

23-Dec-08 1.1 6.1 -13.8 -16.4 -10.8 - - - - -

24-Dec-08 0.8 6.8 -12.3 -14.8 -10.0 - - - - -

25-Dec-08 1.2 4.0 -14.5 -15.9 -12.5 - - - - -

26-Dec-08 1.0 6.3 -10.7 -13.5 -5.9 - - - - -

27-Dec-08 2.1 5.4 -6.7 -7.7 -5.7 - - - - -

28-Dec-08 2.3 9.7 -6.6 -8.6 -4.9 - - - - -

29-Dec-08 1.5 13.6 -8.6 -10.1 -7.3 - - - - -

30-Dec-08 1.4 7.3 -9.7 -11.1 -7.8 - - - - -

31-Dec-08 1.3 5.4 -15.6 -22.5 -10.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2009
1-Jan-09 0.6 4.626 -24.6 -25.7 -22.5 - - - - -

2-Jan-09 0.8 3.097 -21.0 -25.6 -16.9 - - - - -

3-Jan-09 1.1 4.194 -14.5 -17.0 -12.4 - - - - -

4-Jan-09 2.4 5.096 -7.4 -13.2 -2.6 - - - - -

5-Jan-09 3.0 14.97 -5.2 -7.5 -2.3 - - - - -

6-Jan-09 1.5 17.44 -7.3 -9.7 -4.8 - - - - -

7-Jan-09 0.5 5.39 -17.1 -23.4 -9.6 - - - - -

8-Jan-09 0.7 3.077 -19.7 -24.2 -10.2 - - - - -

9-Jan-09 1.4 4.057 -5.9 -10.3 -0.9 - - - - -

10-Jan-09 2.0 7.997 -2.4 -3.9 -1.1 - - - - -

11-Jan-09 3.6 6.527 -0.4 -2.5 0.3 - - - - -

12-Jan-09 1.9 10.15 0.0 -1.5 2.2 - - - - -

13-Jan-09 2.3 13.19 1.7 0.1 3.4 - - - - -

14-Jan-09 1.5 6.782 1.4 -1.5 3.8 - - - - -

15-Jan-09 1.0 6.566 -1.4 -2.9 0.8 - - - - -

16-Jan-09 1.2 5.292 -0.5 -3.0 1.7 - - - - -

17-Jan-09 1.3 4.782 1.7 -0.7 6.9 - - - - -

18-Jan-09 1.8 6.723 3.9 0.9 7.3 - - - - -

19-Jan-09 1.0 7.84 1.1 -0.4 3.0 - - - - -

20-Jan-09 1.3 4.704 0.2 -2.1 2.3 - - - - -

21-Jan-09 1.8 6.174 -0.8 -2.8 1.8 - - - - -

22-Jan-09 1.5 7.84 -9.7 -16.4 -2.7 - - - - -

23-Jan-09 2.9 10.19 -12.6 -16.0 -11.3 - - - - -

24-Jan-09 1.6 7.977 -13.3 -16.0 -10.5 - - - - -

25-Jan-09 1.6 6.409 -12.3 -13.7 -10.9 - - - - -

26-Jan-09 1.2 7.154 -9.7 -11.5 -6.3 - - - - -

27-Jan-09 1.6 5.41 -4.9 -9.6 0.1 - - - - -

28-Jan-09 3.2 8.9 -3.1 -3.9 -2.0 - - - - -

29-Jan-09 1.2 12.5 0.1 -2.4 1.5 - - - - -

30-Jan-09 6.0 6.664 -2.0 -5.3 2.2 - - - - -

31-Jan-09 5.1 18.68 -5.6 -6.8 -4.6 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-09 1.3 12.68 -3.1 -4.7 -1.0 - - - - -

2-Feb-09 1.3 5.233 -2.7 -4.0 -1.5 - - - - -

3-Feb-09 4.3 6.331 -0.6 -3.8 1.4 - - - - -

4-Feb-09 2.7 14.7 -5.1 -6.3 -3.6 - - - - -

5-Feb-09 1.2 13.6 -2.1 -4.4 0.2 - - - - -

6-Feb-09 2.1 4.332 -3.8 -6.9 -1.5 - - - - -

7-Feb-09 2.7 9.02 -0.4 -1.6 0.4 - - - - -

8-Feb-09 1.1 11.41 -4.9 -9.0 -0.7 - - - - -

9-Feb-09 1.8 5.449 -9.7 -13.1 -8.1 - - - - -

10-Feb-09 1.0 6.37 -11.1 -14.2 -7.6 - - - - -

11-Feb-09 1.3 4.978 -10.6 -13.5 -8.6 - - - - -

12-Feb-09 1.2 5.762 -12.4 -15.2 -8.4 - - - - -

13-Feb-09 1.7 8.86 -10.3 -13.1 -6.5 - - - - -

14-Feb-09 0.7 8.06 -10.5 -12.7 -7.9 - - - - -

15-Feb-09 0.9 4.939 -8.7 -11.0 -5.0 - - - - -

16-Feb-09 0.7 3.626 -8.1 -11.2 -4.2 - - - - -

17-Feb-09 0.6 2.862 -5.2 -7.8 -2.2 - - - - -

18-Feb-09 0.9 3.156 -4.7 -7.0 -0.2 - - - - -

19-Feb-09 1.0 6.154 -5.7 -8.0 -2.3 - - - - -

20-Feb-09 0.9 5.606 -6.4 -8.4 -3.5 - - - - -

21-Feb-09 1.4 3.332 -3.5 -7.1 1.4 - - - - -

22-Feb-09 1.1 5.625 -4.3 -7.2 -1.8 - - - - -

23-Feb-09 1.5 4.841 -8.1 -10.3 -5.7 - - - - -

24-Feb-09 9.0 16.03 -9.1 -12.1 -6.4 - - - - -

25-Feb-09 3.9 19.95 -12.6 -15.6 -9.5 - - - - -

26-Feb-09 1.4 16.68 -12.4 -16.3 -7.3 - - - - -

27-Feb-09 1.2 5.762 -8.4 -11.6 -4.1 - - - - -

28-Feb-09 0.9 8.7 -8.0 -10.8 -3.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-09 1.3 3.567 -5.4 -9.9 -1.1 - - - - -

2-Mar-09 1.6 6.566 -0.9 -3.6 3.7 - - - - -

3-Mar-09 1.6 6.644 -0.7 -3.1 2.8 - - - - -

4-Mar-09 2.6 5.939 -4.3 -9.4 -1.4 - - - - -

5-Mar-09 1.4 11.02 -9.1 -13.5 -2.8 - - - - -

6-Mar-09 2.4 7.722 -5.0 -9.5 -0.6 - - - - -

7-Mar-09 3.4 12.62 -7.6 -11.2 -6.0 - - - - -

8-Mar-09 2.6 14.78 -12.8 -15.8 -8.6 - - - - -

9-Mar-09 2.4 11.29 -16.0 -19.9 -11.8 - - - - -

10-Mar-09 1.2 13.92 -13.3 -17.1 -7.6 - - - - -

11-Mar-09 0.8 4.214 -7.9 -14.0 0.0 - - - - -

12-Mar-09 1.8 4.371 -3.0 -6.6 0.8 - - - - -

13-Mar-09 2.7 10 -2.5 -6.1 1.5 - - - - -

14-Mar-09 1.7 11.66 -4.9 -8.3 0.2 - - - - -

15-Mar-09 2.0 8.66 -3.5 -6.7 0.5 - - - - -

16-Mar-09 1.6 9.43 -3.8 -7.4 2.2 - - - - -

17-Mar-09 3.1 6.272 -3.8 -7.3 1.0 - - - - -

18-Mar-09 5.6 13.37 -4.2 -6.8 -2.3 - - - - -

19-Mar-09 1.6 18.38 -5.4 -9.2 -0.3 - - - - -

20-Mar-09 2.0 7.762 -3.6 -7.7 4.9 - - - - -

21-Mar-09 1.9 14.58 -5.4 -10.6 1.0 - - - - -

22-Mar-09 1.2 7.624 -3.6 -8.4 4.0 - - - - -

23-Mar-09 1.8 4.724 -0.8 -3.8 2.8 - - - - -

24-Mar-09 2.8 7.291 -2.1 -6.0 0.6 - - - - -

25-Mar-09 1.4 12 -3.6 -9.9 2.9 - - - - -

26-Mar-09 2.8 4.488 -2.0 -4.6 2.0 - - - - -

27-Mar-09 3.1 13.39 -2.8 -5.0 0.1 - - - - -

28-Mar-09 2.5 12.8 -3.2 -6.4 1.0 - - - - -

29-Mar-09 1.7 8.19 -4.8 -8.9 -0.2 - - - - -

30-Mar-09 3.3 6.252 -2.5 -4.6 -0.1 - - - - -

31-Mar-09 2.4 17.97 -3.9 -6.9 1.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-09 2.0 10.7 -4.3 -8.2 0.7 - - - - -

2-Apr-09 1.6 6.586 -5.6 -10.0 0.1 - - - - -

3-Apr-09 2.1 5.978 -5.1 -11.0 1.5 - - - - -

4-Apr-09 3.2 6.409 1.0 -3.1 5.5 - - - - -

5-Apr-09 1.2 13.29 1.4 -1.0 5.6 - - - - -

6-Apr-09 1.2 7.722 0.8 -1.9 7.0 - - - - -

7-Apr-09 1.0 6.37 0.5 -2.2 6.7 - - - - -

8-Apr-09 1.4 3.881 1.2 -2.4 7.9 - - - - -

9-Apr-09 1.7 5.88 0.8 -1.6 4.5 - - - - -

10-Apr-09 1.7 7.605 0.1 -4.3 6.7 - - - - -

11-Apr-09 1.0 6.174 0.6 -2.6 8.1 - - - - -

12-Apr-09 1.5 3.998 1.6 -3.1 7.6 - - - - -

13-Apr-09 1.3 5.155 2.2 -1.6 8.1 - - - - -

14-Apr-09 1.5 5.214 0.7 -3.2 4.8 - - - - -

15-Apr-09 1.3 4.449 1.4 -5.1 8.1 - - - - -

16-Apr-09 1.8 4.684 4.6 0.8 9.8 - - - - -

17-Apr-09 2.9 9.45 1.9 -1.9 8.3 - - - - -

18-Apr-09 1.3 19.48 1.3 -2.4 9.0 - - - - -

19-Apr-09 1.6 7.174 1.5 -3.4 9.6 - - - - -

20-Apr-09 0.8 7.742 1.8 -0.8 6.8 - - - - -

21-Apr-09 2.1 3.43 -0.4 -3.1 2.9 - - - - -

22-Apr-09 2.6 12.09 -0.1 -3.7 5.6 - - - - -

23-Apr-09 2.0 13.86 0.8 -5.2 6.8 - - - - -

24-Apr-09 3.4 5.704 0.2 -3.9 4.7 - - - - -

25-Apr-09 1.8 14.23 1.5 -3.4 7.4 - - - - -

26-Apr-09 2.0 5.351 2.9 -3.8 9.4 - - - - -

27-Apr-09 3.0 8.29 5.8 -1.1 11.7 - - - - -

28-Apr-09 4.5 11.72 5.8 2.4 9.5 - - - - -

29-Apr-09 2.6 12.56 6.3 1.1 10.8 - - - - -

30-Apr-09 1.7 7.664 7.4 1.6 12.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-09 1.3 5.958 8.9 3.1 14.9 - - - - -

2-May-09 2.7 6.801 10.4 6.8 14.6 - - - - -

3-May-09 2.0 13.07 4.0 0.1 7.6 - - - - -

4-May-09 2.2 9.37 3.7 -1.0 9.3 - - - - -

5-May-09 1.6 6.252 6.9 1.5 12.0 - - - - -

6-May-09 1.9 6.429 4.2 1.6 7.3 - - - - -

7-May-09 1.7 5.292 4.4 1.0 9.2 - - - - -

8-May-09 1.9 11.33 3.9 0.2 9.6 - - - - -

9-May-09 1.1 8.41 4.6 0.7 10.1 - - - - -

10-May-09 1.6 4.214 4.8 -1.2 9.9 - - - - -

11-May-09 2.3 5.233 6.0 2.1 10.7 - - - - -

12-May-09 1.7 9.9 3.6 0.0 8.4 - - - - -

13-May-09 1.5 8.11 3.4 -0.1 9.1 - - - - -

14-May-09 2.5 6.978 3.5 -0.9 8.3 - - - - -

15-May-09 2.2 10.27 3.8 0.1 9.9 - - - - -

16-May-09 1.3 9.64 3.7 -0.1 9.8 - - - - -

17-May-09 1.7 6.135 2.8 0.5 6.3 - - - - -

18-May-09 3.6 6.096 4.7 -2.4 10.6 - - - - -

19-May-09 3.9 13.62 6.2 3.0 9.3 - - - - -

20-May-09 2.4 10.53 5.9 0.5 10.5 - - - - -

21-May-09 1.9 10.96 5.6 0.4 11.5 - - - - -

22-May-09 1.3 5.782 7.2 0.3 14.5 - - - - -

23-May-09 0.8 6.409 5.6 2.8 9.9 - - - - -

24-May-09 1.6 4.273 7.4 1.6 13.2 - - - - -

25-May-09 1.4 6.919 8.0 4.4 14.4 - - - - -

26-May-09 2.0 6.076 4.6 1.4 12.0 - - - - -

27-May-09 3.2 10.11 3.5 0.9 7.4 - - - - -

28-May-09 1.9 9.72 5.2 -1.4 10.2 - - - - -

29-May-09 1.8 7.938 3.3 2.0 5.9 - - - - -

30-May-09 4.0 9.66 4.4 1.4 8.2 - - - - -

31-May-09 1.6 12.25 8.1 -0.9 14.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-09 2.6 8.31 12.0 7.4 16.6 - - - - -

2-Jun-09 2.7 7.389 13.2 7.0 18.7 - - - - -

3-Jun-09 3.2 8.06 14.1 8.3 18.5 - - - - -

4-Jun-09 3.2 8.78 14.1 8.3 19.2 - - - - -

5-Jun-09 3.1 8.37 15.4 8.8 20.4 - - - - -

6-Jun-09 4.1 9.21 15.4 11.6 18.8 - - - - -

7-Jun-09 3.8 8.25 13.9 9.1 18.1 - - - - -

8-Jun-09 1.8 8.29 10.7 4.5 16.8 - - - - -

9-Jun-09 3.6 5.684 11.5 6.1 17.5 - - - - -

10-Jun-09 2.8 7.487 13.6 6.1 20.7 - - - - -

11-Jun-09 3.5 8.11 13.4 6.3 19.2 - - - - -

12-Jun-09 2.7 11.13 10.4 6.0 15.2 - - - - -

13-Jun-09 2.7 11.07 10.4 5.7 16.9 - - - - -

14-Jun-09 2.8 7.762 12.4 5.5 18.8 - - - - -

15-Jun-09 1.4 9.39 8.1 6.0 10.2 - - - - -

16-Jun-09 1.9 5.743 9.2 4.9 16.2 - - - - -

17-Jun-09 2.6 7.703 8.5 5.7 12.5 - - - - -

18-Jun-09 2.3 9.53 8.6 5.5 14.1 - - - - -

19-Jun-09 1.4 8.25 7.7 4.9 12.1 - - - - -

20-Jun-09 2.0 5.527 5.8 5.0 6.6 - - - - -

21-Jun-09 3.7 6.997 7.3 4.5 12.1 - - - - -

22-Jun-09 2.4 11.03 8.0 4.4 13.8 - - - - -

23-Jun-09 1.1 10.74 6.7 4.6 9.1 - - - - -

24-Jun-09 1.9 3.783 10.5 4.8 17.3 - - - - -

25-Jun-09 2.9 6.037 7.4 5.2 9.5 - - - - -

26-Jun-09 2.6 13.29 7.3 4.1 11.0 - - - - -

27-Jun-09 3.3 9.25 6.6 4.1 9.5 - - - - -

28-Jun-09 1.9 13.21 5.7 3.5 10.2 - - - - -

29-Jun-09 2.3 8.35 4.5 1.1 9.4 - - - - -

30-Jun-09 1.3 11.09 5.5 4.0 7.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-09 1.0 5.998 7.0 4.2 10.2 - - - - -

2-Jul-09 3.3 4.273 11.2 5.4 18.0 - - - - -

3-Jul-09 3.2 7.272 14.3 7.1 19.4 - - - - -

4-Jul-09 3.6 8.45 15.5 9.0 20.6 - - - - -

5-Jul-09 3.3 9.78 16.4 9.0 21.7 - - - - -

6-Jul-09 2.7 10.43 14.6 10.9 21.9 - - - - -

7-Jul-09 3.8 18.17 14.6 10.8 18.6 - - - - -

8-Jul-09 3.7 13.41 16.0 9.5 21.6 - - - - -

9-Jul-09 3.3 8.98 15.5 10.0 20.4 - - - - -

10-Jul-09 3.2 7.664 14.7 8.6 20.1 - - - - -

11-Jul-09 2.4 7.487 15.5 8.0 23.4 - - - - -

12-Jul-09 3.4 7.781 16.2 8.7 23.7 - - - - -

13-Jul-09 2.8 8.37 15.7 9.8 24.3 - - - - -

14-Jul-09 2.0 8.29 14.6 10.0 22.1 - - - - -

15-Jul-09 2.0 6.86 11.6 9.2 13.9 - - - - -

16-Jul-09 2.0 6.39 11.2 8.0 15.4 - - - - -

17-Jul-09 1.8 5.527 10.7 8.7 15.0 - - - - -

18-Jul-09 2.3 8.31 11.3 8.1 16.7 - - - - -

19-Jul-09 2.1 8.15 10.9 8.1 15.0 - - - - -

20-Jul-09 1.7 7.703 9.6 7.4 11.5 - - - - -

21-Jul-09 1.9 5.841 11.5 7.8 17.3 - - - - -

22-Jul-09 2.3 9.02 11.1 7.9 16.0 - - - - -

23-Jul-09 1.2 6.801 9.6 7.4 12.3 - - - - -

24-Jul-09 2.0 4.626 10.8 9.2 12.9 - - - - -

25-Jul-09 2.9 6.135 13.8 7.5 20.1 - - - - -

26-Jul-09 3.2 8.02 15.5 8.8 21.7 - - - - -

27-Jul-09 3.5 7.801 17.3 10.9 23.7 - - - - -

28-Jul-09 3.8 9.82 19.5 12.9 26.3 - - - - -

29-Jul-09 4.4 9.76 21.7 16.8 27.5 - - - - -

30-Jul-09 4.7 10.33 21.3 15.9 26.8 - - - - -

31-Jul-09 3.8 10.58 19.8 15.2 27.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-09 3.8 8.78 17.5 11.4 24.3 - - - - -

2-Aug-09 3.3 11.03 15.5 9.8 21.5 - - - - -

3-Aug-09 2.9 10.29 14.8 7.8 20.8 - - - - -

4-Aug-09 3.5 9 16.8 12.7 21.9 - - - - -

5-Aug-09 4.0 9.56 16.3 11.2 21.8 - - - - -

6-Aug-09 3.6 8.39 16.4 11.2 23.6 - - - - -

7-Aug-09 2.6 8.6 13.8 9.9 17.9 - - - - -

8-Aug-09 2.1 7.605 11.3 9.0 15.5 - - - - -

9-Aug-09 1.3 9.04 9.5 8.0 11.8 - - - - -

10-Aug-09 1.5 4.782 8.4 6.3 10.8 - - - - -

11-Aug-09 1.4 11.15 8.0 5.5 10.8 - - - - -

12-Aug-09 1.6 4.9 8.8 6.5 12.0 - - - - -

13-Aug-09 2.7 5.547 10.3 7.4 15.1 - - - - -

14-Aug-09 2.1 7.683 10.3 7.1 14.7 - - - - -

15-Aug-09 2.0 8.55 10.2 8.0 13.5 - - - - -

16-Aug-09 2.1 6.684 10.3 8.7 12.6 - - - - -

17-Aug-09 1.8 5.606 9.6 8.8 10.6 - - - - -

18-Aug-09 3.3 5.135 12.8 9.5 16.7 - - - - -

19-Aug-09 2.6 9.27 12.8 6.5 19.2 - - - - -

20-Aug-09 2.3 7.938 13.6 11.5 15.8 - - - - -

21-Aug-09 2.0 6.978 8.9 6.2 11.5 - - - - -

22-Aug-09 1.5 8.72 7.9 5.3 11.2 - - - - -

23-Aug-09 1.3 6.546 7.1 6.2 8.5 - - - - -

24-Aug-09 1.4 4.9 7.4 4.8 11.1 - - - - -

25-Aug-09 2.1 6.507 6.7 4.0 9.2 - - - - -

26-Aug-09 1.6 7.977 8.6 3.5 15.6 - - - - -

27-Aug-09 2.7 6.233 11.7 8.1 16.1 - - - - -

28-Aug-09 1.4 12.8 10.9 8.8 14.1 - - - - -

29-Aug-09 2.2 5.684 11.8 9.0 18.3 - - - - -

30-Aug-09 1.5 11.92 10.4 7.5 16.2 - - - - -

31-Aug-09 1.8 6.488 10.1 6.6 15.6 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-09 2.1 5.978 11.6 5.3 18.4 - - - - -

2-Sep-09 1.9 7.272 11.7 7.1 16.4 - - - - -

3-Sep-09 1.7 6.154 10.1 7.0 13.7 - - - - -

4-Sep-09 1.6 7.036 8.8 6.3 12.8 - - - - -

5-Sep-09 3.6 7.86 11.1 5.8 16.0 - - - - -

6-Sep-09 1.4 14.31 9.6 6.4 12.7 - - - - -

7-Sep-09 1.3 7.526 8.0 7.0 9.0 - - - - -

8-Sep-09 1.3 6.272 7.6 5.5 11.4 - - - - -

9-Sep-09 1.3 4.43 8.1 6.0 12.1 - - - - -

10-Sep-09 1.6 6.586 7.7 6.5 9.1 - - - - -

11-Sep-09 1.5 7.781 9.3 7.8 11.8 - - - - -

12-Sep-09 1.7 5.194 10.5 7.9 14.3 - - - - -

13-Sep-09 1.5 12.8 8.6 5.6 13.6 - - - - -

14-Sep-09 1.3 8.53 8.9 3.1 14.7 - - - - -

15-Sep-09 1.4 4.959 10.3 7.3 13.2 - - - - -

16-Sep-09 1.9 5.586 9.5 5.9 12.3 - - - - -

17-Sep-09 1.7 8.88 7.3 4.8 11.2 - - - - -

18-Sep-09 1.3 8.62 7.0 5.2 10.2 - - - - -

19-Sep-09 1.8 4.939 5.6 4.2 7.8 - - - - -

20-Sep-09 1.4 8.06 5.2 3.2 7.1 - - - - -

21-Sep-09 1.3 5.86 5.3 2.3 7.8 - - - - -

22-Sep-09 1.3 4.096 6.6 5.3 8.7 - - - - -

23-Sep-09 2.8 4.9 8.7 5.1 16.2 - - - - -

24-Sep-09 3.1 16.99 6.1 3.5 8.0 - - - - -

25-Sep-09 1.9 10.68 4.8 3.2 7.2 - - - - -

26-Sep-09 2.7 9.09 3.4 1.6 5.1 - - - - -

27-Sep-09 1.1 15.58 2.6 0.4 5.1 - - - - -

28-Sep-09 1.3 4.371 1.9 -1.2 7.7 - - - - -

29-Sep-09 0.9 9.02 2.3 0.4 5.0 - - - - -

30-Sep-09 1.3 4.41 2.8 0.9 6.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-09 1.2 9.92 2.1 0.4 4.4 - - - - -

2-Oct-09 1.1 4.822 2.2 -0.4 7.0 - - - - -

3-Oct-09 1.2 4.724 1.8 -2.0 8.1 - - - - -

4-Oct-09 1.1 4.234 4.0 0.1 10.0 - - - - -

5-Oct-09 1.7 4.861 6.1 3.5 8.4 - - - - -

6-Oct-09 2.2 9.23 5.9 4.0 8.2 - - - - -

7-Oct-09 1.0 9.53 3.7 1.5 6.0 - - - - -

8-Oct-09 0.5 4.273 4.7 4.0 7.9 - - - - -

9-Oct-09 0.6 2.92 3.8 2.3 5.6 - - - - -

10-Oct-09 1.3 3.763 1.9 -0.3 4.2 - - - - -

11-Oct-09 1.0 5.723 1.2 -1.2 4.7 - - - - -

12-Oct-09 6.1 11.19 0.4 -2.4 3.1 - - - - -

13-Oct-09 11.7 16.13 -3.1 -6.8 0.0 - - - - -

14-Oct-09 2.6 25.3 0.5 -3.4 4.3 - - - - -

15-Oct-09 1.6 13.33 2.6 -0.8 5.4 - - - - -

16-Oct-09 3.0 7.566 4.9 2.5 8.1 - - - - -

17-Oct-09 1.0 15.19 3.1 0.6 6.4 - - - - -

18-Oct-09 0.9 3.606 2.6 0.8 4.4 - - - - -

19-Oct-09 1.1 3.998 2.6 1.6 4.3 - - - - -

20-Oct-09 1.2 4.41 2.5 -1.0 6.1 - - - - -

21-Oct-09 1.4 5.723 4.2 2.6 6.6 - - - - -

22-Oct-09 1.4 6.174 3.5 1.9 5.9 - - - - -

23-Oct-09 2.1 5.782 2.6 0.3 4.4 - - - - -

24-Oct-09 1.4 7.546 1.2 0.1 3.1 - - - - -

25-Oct-09 2.1 4.841 2.6 0.9 4.9 - - - - -

26-Oct-09 1.5 13.25 0.9 0.0 3.2 - - - - -

27-Oct-09 1.7 6.938 0.2 -1.4 1.6 - - - - -

28-Oct-09 1.1 8.35 -1.1 -2.7 0.9 - - - - -

29-Oct-09 1.6 4.9 -0.3 -1.6 0.8 - - - - -

30-Oct-09 1.2 6.938 0.5 0.0 2.1 - - - - -

31-Oct-09 2.8 7.526 -0.6 -1.9 2.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-09 1.2 12.39 -1.0 -2.1 0.7 - - - - -

2-Nov-09 1.8 4.096 -0.3 -1.4 1.3 - - - - -

3-Nov-09 1.4 7.056 -0.7 -1.6 0.2 - - - - -

4-Nov-09 1.2 5.684 0.1 -1.9 1.8 - - - - -

5-Nov-09 4.7 10.19 2.3 0.2 5.3 - - - - -

6-Nov-09 1.0 18.89 -0.1 -0.7 0.7 - - - - -

7-Nov-09 1.1 5.174 -0.4 -1.4 0.8 - - - - -

8-Nov-09 1.2 3.646 -1.9 -3.3 -0.1 - - - - -

9-Nov-09 1.2 5.508 -1.7 -3.1 0.3 - - - - -

10-Nov-09 1.0 5.527 -1.9 -3.7 0.4 - - - - -

11-Nov-09 1.3 3.94 -1.5 -2.9 0.4 - - - - -

12-Nov-09 2.0 4.743 -1.5 -3.7 -0.9 - - - - -

13-Nov-09 2.1 9.43 -5.1 -6.7 -3.3 - - - - -

14-Nov-09 4.3 7.526 -2.1 -4.2 -0.1 - - - - -

15-Nov-09 2.9 18.56 -4.4 -6.7 -2.2 - - - - -

16-Nov-09 3.1 13.23 -4.0 -8.2 -1.0 - - - - -

17-Nov-09 1.2 12.74 -5.4 -6.7 -3.7 - - - - -

18-Nov-09 3.8 5.547 -3.7 -5.7 -2.3 - - - - -

19-Nov-09 1.9 12.74 -3.9 -6.1 -1.1 - - - - -

20-Nov-09 1.1 8.41 -4.1 -5.6 -1.5 - - - - -

21-Nov-09 1.3 6.056 -3.4 -5.0 -1.3 - - - - -

22-Nov-09 1.1 7.036 -4.9 -7.0 -2.8 - - - - -

23-Nov-09 2.0 4.861 -2.8 -7.1 -0.9 - - - - -

24-Nov-09 1.7 7.526 -1.9 -4.3 0.1 - - - - -

25-Nov-09 1.6 6.644 0.2 -1.4 1.8 - - - - -

26-Nov-09 1.7 6.644 -0.9 -4.8 0.5 - - - - -

27-Nov-09 1.2 7.213 -3.1 -4.4 -1.4 - - - - -

28-Nov-09 1.5 6.742 -3.0 -4.6 -0.7 - - - - -

29-Nov-09 2.4 5.743 -2.3 -3.3 -1.0 - - - - -

30-Nov-09 1.7 10.64 -3.8 -7.6 -1.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-09 1.5 4.9 -7.9 -9.6 -5.1 - - - - -

2-Dec-09 1.1 5.88 -3.2 -5.3 -1.3 - - - - -

3-Dec-09 0.8 4.626 -3.9 -4.8 -2.6 - - - - -

4-Dec-09 1.4 3.273 -8.2 -10.2 -4.8 - - - - -

5-Dec-09 2.5 6.35 -8.0 -10.6 -3.9 - - - - -

6-Dec-09 1.5 14.82 -10.6 -12.5 -7.7 - - - - -

7-Dec-09 2.8 6.762 -4.4 -11.2 1.5 - - - - -

8-Dec-09 1.4 12.66 -6.9 -8.1 -3.7 - - - - -

9-Dec-09 1.0 5.253 -6.6 -9.8 -3.9 - - - - -

10-Dec-09 1.8 4.743 -8.8 -12.1 -5.9 - - - - -

11-Dec-09 3.2 7.468 -7.9 -13.3 -6.0 - - - - -

12-Dec-09 2.3 6.762 -8.9 -14.1 -5.7 - - - - -

13-Dec-09 1.7 9.11 -13.6 -17.6 -8.2 - - - - -

14-Dec-09 1.2 6.762 -18.6 -20.1 -16.4 - - - - -

15-Dec-09 1.2 4.88 -15.6 -19.1 -12.6 - - - - -

16-Dec-09 1.2 4.665 -9.6 -13.7 -5.9 - - - - -

17-Dec-09 3.4 4.234 -2.4 -7.0 3.9 - - - - -

18-Dec-09 6.5 20.48 -1.4 -6.6 4.4 - - - - -

19-Dec-09 2.8 25.3 -7.8 -12.0 -5.8 - - - - -

20-Dec-09 5.4 13.01 -6.6 -11.1 -4.5 - - - - -

21-Dec-09 4.4 18.21 -10.7 -14.6 -7.3 - - - - -

22-Dec-09 1.1 17.11 -12.9 -15.4 -9.9 - - - - -

23-Dec-09 1.1 6.056 -9.8 -12.3 -8.1 - - - - -

24-Dec-09 0.8 5.096 -6.0 -8.3 -4.0 - - - - -

25-Dec-09 1.5 4.351 -2.9 -5.2 0.7 - - - - -

26-Dec-09 1.1 6.919 -2.0 -4.1 0.5 - - - - -

27-Dec-09 0.9 5.155 -2.4 -4.0 -0.3 - - - - -

28-Dec-09 0.8 2.862 -3.1 -4.4 -1.8 - - - - -

29-Dec-09 0.9 3.881 -4.0 -7.4 -2.2 - - - - -

30-Dec-09 0.8 3.822 -10.0 -12.0 -7.1 - - - - -

31-Dec-09 1.8 3.195 -13.2 -16.8 -11.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2010
1-Jan-10 0.8 7.86 -15.1 -16.8 -12.8 - - - - -

2-Jan-10 0.8 4.41 -16.8 -18.0 -15.9 - - - - -

3-Jan-10 1.1 4.41 -9.8 -16.9 -6.1 - - - - -

4-Jan-10 0.8 4.253 -9.3 -10.5 -7.4 - - - - -

5-Jan-10 1.9 4.175 -5.8 -9.8 -3.9 - - - - -

6-Jan-10 1.5 6.644 -3.9 -5.5 -2.2 - - - - -

7-Jan-10 1.0 7.801 -2.8 -5.5 0.3 - - - - -

8-Jan-10 1.4 6.507 -1.0 -2.7 0.5 - - - - -

9-Jan-10 1.1 6.605 0.3 -0.6 1.1 - - - - -

10-Jan-10 1.4 4.684 0.9 -0.5 2.7 - - - - -

11-Jan-10 1.2 5.449 1.5 0.1 2.4 - - - - -

12-Jan-10 1.3 4.841 1.2 0.1 2.9 - - - - -

13-Jan-10 1.3 5.645 0.8 -1.0 2.4 - - - - -

14-Jan-10 1.2 7.35 -0.6 -1.8 0.9 - - - - -

15-Jan-10 1.9 5.116 -0.5 -1.9 0.6 - - - - -

16-Jan-10 2.3 7.017 -0.1 -2.2 2.0 - - - - -

17-Jan-10 1.6 11 -1.2 -2.5 0.1 - - - - -

18-Jan-10 1.6 7.487 -0.9 -3.4 1.2 - - - - -

19-Jan-10 2.3 6.272 0.8 -2.1 4.2 - - - - -

20-Jan-10 2.1 11.47 2.6 0.8 5.3 - - - - -

21-Jan-10 1.1 11.15 1.8 0.3 3.9 - - - - -

22-Jan-10 1.6 4.841 0.4 -0.9 2.1 - - - - -

23-Jan-10 2.4 5.429 -1.4 -2.9 1.0 - - - - -

24-Jan-10 4.5 13.15 -3.3 -6.0 -1.4 - - - - -

25-Jan-10 3.6 21.62 -3.4 -5.8 -1.3 - - - - -

26-Jan-10 1.1 18.72 -4.0 -6.7 -1.1 - - - - -

27-Jan-10 1.2 4.978 -3.4 -6.0 -0.7 - - - - -

28-Jan-10 1.0 4.39 -2.0 -3.4 0.4 - - - - -

29-Jan-10 1.4 3.724 0.7 -1.0 2.7 - - - - -

30-Jan-10 1.0 6.174 1.6 -0.3 4.3 - - - - -

31-Jan-10 0.9 6.292 -0.3 -2.0 2.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-10 1.0 3.646 -3.8 -5.9 -1.1 - - - - -

2-Feb-10 1.1 2.979 -5.0 -8.0 -2.5 - - - - -

3-Feb-10 1.0 4.43 -8.0 -10.0 -5.4 - - - - -

4-Feb-10 1.4 2.881 -6.5 -10.2 -2.3 - - - - -

5-Feb-10 2.0 4.606 0.9 -3.6 5.7 - - - - -

6-Feb-10 3.0 11.41 3.0 0.5 6.0 - - - - -

7-Feb-10 1.4 13.6 0.8 -0.3 4.0 - - - - -

8-Feb-10 1.5 10.76 -0.3 -3.7 4.0 - - - - -

9-Feb-10 1.1 9.15 -5.4 -8.1 -2.4 - - - - -

10-Feb-10 1.1 5.468 -4.3 -7.4 -1.0 - - - - -

11-Feb-10 1.7 4.822 -1.0 -4.3 2.5 - - - - -

12-Feb-10 1.3 8.74 -0.3 -3.0 3.7 - - - - -

13-Feb-10 2.4 4.175 1.8 -2.7 4.7 - - - - -

14-Feb-10 1.8 13.5 0.7 -1.1 3.0 - - - - -

15-Feb-10 1.3 9.07 -0.6 -3.2 2.0 - - - - -

16-Feb-10 1.6 6.801 0.7 -0.9 4.1 - - - - -

17-Feb-10 1.4 8.78 -2.1 -4.1 1.2 - - - - -

18-Feb-10 0.7 4.782 -0.8 -4.2 3.5 - - - - -

19-Feb-10 0.7 3.136 2.5 -0.1 6.2 - - - - -

20-Feb-10 0.8 2.45 2.4 0.2 5.5 - - - - -

21-Feb-10 0.7 3.626 1.3 -0.8 4.1 - - - - -

22-Feb-10 1.1 2.685 -0.4 -2.5 2.6 - - - - -

23-Feb-10 1.3 4.234 0.4 -2.3 3.2 - - - - -

24-Feb-10 1.0 5.233 0.4 -1.3 3.1 - - - - -

25-Feb-10 0.9 3.665 -0.2 -0.9 1.4 - - - - -

26-Feb-10 1.3 3.058 -0.9 -4.1 2.9 - - - - -

27-Feb-10 1.5 6.35 -1.1 -3.5 1.2 - - - - -

28-Feb-10 2.6 5.508 1.4 -3.1 4.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-10 4.6 11 3.3 1.9 4.4 - - - - -

2-Mar-10 1.3 13.6 1.1 -1.4 5.0 - - - - -

3-Mar-10 2.3 5.762 0.0 -1.9 3.6 - - - - -

4-Mar-10 1.1 10.09 -1.3 -2.8 1.2 - - - - -

5-Mar-10 2.6 4.234 -2.7 -4.1 0.2 - - - - -

6-Mar-10 1.7 7.918 -1.6 -4.0 1.0 - - - - -

7-Mar-10 2.9 11.96 -5.1 -9.7 -2.4 - - - - -

8-Mar-10 2.3 9.72 -5.3 -9.5 -2.0 - - - - -

9-Mar-10 6.4 16.09 -1.4 -4.3 1.8 - - - - -

10-Mar-10 6.1 17.99 -5.0 -9.8 -1.1 - - - - -

11-Mar-10 7.5 18.13 -1.0 -4.3 0.8 - - - - -

12-Mar-10 2.4 17.93 -5.4 -8.2 -1.0 - - - - -

13-Mar-10 5.5 6.311 -2.1 -7.6 1.3 - - - - -

14-Mar-10 4.9 15.13 1.1 -1.5 3.6 - - - - -

15-Mar-10 2.1 15.44 -1.3 -4.5 1.8 - - - - -

16-Mar-10 1.6 20.74 -1.9 -5.8 1.8 - - - - -

17-Mar-10 1.8 8.25 -0.7 -2.7 2.2 - - - - -

18-Mar-10 1.5 7.311 -2.3 -4.1 1.3 - - - - -

19-Mar-10 1.6 4.978 -1.6 -4.1 2.4 - - - - -

20-Mar-10 1.3 5.762 -1.1 -3.9 4.1 - - - - -

21-Mar-10 1.4 4.586 -0.8 -5.0 4.7 - - - - -

22-Mar-10 1.5 5.214 0.1 -1.4 2.6 - - - - -

23-Mar-10 0.8 6.252 0.7 -1.0 3.5 - - - - -

24-Mar-10 1.1 3.136 1.9 0.0 6.3 - - - - -

25-Mar-10 0.4 3.528 1.9 -0.1 6.8 - - - - -

26-Mar-10 2.4 2.058 0.8 -0.6 3.6 - - - - -

27-Mar-10 3.0 8.45 2.2 -0.1 6.2 - - - - -

28-Mar-10 4.3 13.72 2.3 -0.3 4.6 - - - - -

29-Mar-10 2.4 18.29 1.8 -2.7 8.7 - - - - -

30-Mar-10 1.7 12.54 -0.1 -3.5 4.4 - - - - -

31-Mar-10 2.1 7.036 -0.7 -5.9 6.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-10 4.7 11.7 -1.0 -5.5 2.5 - - - - -

2-Apr-10 2.4 16.46 0.9 -3.1 6.1 - - - - -

3-Apr-10 2.4 12.5 0.1 -4.4 5.1 - - - - -

4-Apr-10 2.4 12.49 -2.0 -6.9 3.8 - - - - -

5-Apr-10 1.7 6.076 1.2 -4.2 7.7 - - - - -

6-Apr-10 2.8 7.722 -0.5 -3.6 3.5 - - - - -

7-Apr-10 2.2 15.25 -2.4 -5.7 0.5 - - - - -

8-Apr-10 2.1 10.96 -3.8 -7.8 0.8 - - - - -

9-Apr-10 1.6 5.468 -5.0 -10.2 1.4 - - - - -

10-Apr-10 2.3 4.861 -2.7 -9.5 4.8 - - - - -

11-Apr-10 2.9 10.41 1.2 -4.1 7.9 - - - - -

12-Apr-10 2.0 15.92 0.2 -5.7 6.2 - - - - -

13-Apr-10 1.7 5.508 0.3 -4.8 6.1 - - - - -

14-Apr-10 1.4 6.919 3.8 -3.9 12.0 - - - - -

15-Apr-10 1.8 4.959 7.6 2.0 13.2 - - - - -

16-Apr-10 1.5 5.704 6.4 1.6 10.9 - - - - -

17-Apr-10 1.3 5.057 5.8 1.2 12.9 - - - - -

18-Apr-10 1.6 6.39 5.0 -0.6 9.8 - - - - -

19-Apr-10 2.3 9.23 8.4 3.4 14.3 - - - - -

20-Apr-10 1.8 11.43 4.0 0.8 6.5 - - - - -

21-Apr-10 1.7 7.507 1.7 -1.0 5.7 - - - - -

22-Apr-10 2.1 8.08 0.8 -1.5 5.0 - - - - -

23-Apr-10 2.1 11.45 1.7 -5.3 8.5 - - - - -

24-Apr-10 2.0 8.17 4.0 -1.5 11.8 - - - - -

25-Apr-10 3.0 7.036 5.0 -1.9 9.8 - - - - -

26-Apr-10 7.9 11.25 7.1 4.7 8.4 - - - - -

27-Apr-10 4.2 21.25 6.3 2.3 8.9 - - - - -

28-Apr-10 1.2 15.03 3.0 1.0 6.4 - - - - -

29-Apr-10 2.2 3.94 3.9 1.4 8.3 - - - - -

30-Apr-10 1.5 9.74 2.9 0.0 6.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-10 2.2 10.02 2.4 -0.3 6.4 - - - - -

2-May-10 3.6 9.58 0.9 -1.6 3.9 - - - - -

3-May-10 1.5 11.35 0.1 -2.6 3.2 - - - - -

4-May-10 2.2 4.528 2.7 -1.0 9.1 - - - - -

5-May-10 2.1 6.742 3.6 -0.9 8.8 - - - - -

6-May-10 1.5 8.57 4.4 -3.1 12.0 - - - - -

7-May-10 1.9 5.743 5.0 -1.4 11.1 - - - - -

8-May-10 1.8 6.331 5.2 -1.1 11.5 - - - - -

9-May-10 2.1 6.292 5.4 0.1 12.5 - - - - -

10-May-10 2.5 10.11 5.9 -0.7 12.6 - - - - -

11-May-10 1.5 10.43 7.1 0.7 13.2 - - - - -

12-May-10 2.2 6.664 4.2 2.2 6.3 - - - - -

13-May-10 2.3 7.722 5.1 1.5 10.3 - - - - -

14-May-10 2.0 7.997 7.6 -0.2 16.4 - - - - -

15-May-10 1.5 6.233 4.5 2.1 7.9 - - - - -

16-May-10 2.3 4.939 6.5 0.6 12.9 - - - - -

17-May-10 1.8 7.017 9.3 2.0 16.4 - - - - -

18-May-10 2.2 9.37 10.5 5.1 14.6 - - - - -

19-May-10 2.0 11.66 8.7 3.8 15.4 - - - - -

20-May-10 3.1 6.958 8.5 3.8 14.0 - - - - -

21-May-10 1.5 13.31 3.5 0.8 6.5 - - - - -

22-May-10 2.3 6.017 8.8 2.9 15.4 - - - - -

23-May-10 1.9 11.13 7.8 2.1 13.4 - - - - -

24-May-10 2.4 7.762 8.2 3.8 14.9 - - - - -

25-May-10 3.7 13.17 10.3 5.7 14.7 - - - - -

26-May-10 2.6 15.88 13.2 7.5 18.5 - - - - -

27-May-10 4.8 9.64 15.0 10.6 19.8 - - - - -

28-May-10 3.6 12.68 13.9 9.0 18.0 - - - - -

29-May-10 3.2 8.09 13.6 8.8 19.1 - - - - -

30-May-10 2.7 8.19 12.6 5.6 20.6 - - - - -

31-May-10 2.9 13.43 13.4 8.1 18.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-10 1.6 13.03 9.5 6.4 14.6 - - - - -

2-Jun-10 3.1 6.39 9.6 4.9 14.6 - - - - -

3-Jun-10 2.6 13.45 6.6 2.8 13.7 - - - - -

4-Jun-10 2.5 11.49 8.4 1.5 16.3 - - - - -

5-Jun-10 2.3 10.98 7.7 3.6 13.0 - - - - -

6-Jun-10 2.4 9.45 10.0 1.0 17.7 - - - - -

7-Jun-10 3.2 8.58 11.2 4.8 17.9 - - - - -

8-Jun-10 1.9 11.8 9.3 5.5 13.9 - - - - -

9-Jun-10 2.9 7.624 12.2 4.9 18.2 - - - - -

10-Jun-10 3.7 8.02 13.3 7.8 18.0 - - - - -

11-Jun-10 2.7 11.11 8.6 5.0 14.3 - - - - -

12-Jun-10 2.3 12.37 4.7 3.1 8.8 - - - - -

13-Jun-10 1.7 10.27 3.8 1.7 8.4 - - - - -

14-Jun-10 2.2 12.84 6.2 2.5 10.2 - - - - -

15-Jun-10 1.4 9.17 6.7 3.1 10.1 - - - - -

16-Jun-10 1.3 5.488 7.6 4.8 11.7 - - - - -

17-Jun-10 2.3 6.213 9.5 5.4 16.0 - - - - -

18-Jun-10 2.9 7.428 10.7 5.5 16.5 - - - - -

19-Jun-10 3.0 10.19 12.5 6.9 18.2 - - - - -

20-Jun-10 2.9 9.43 13.5 6.0 20.6 - - - - -

21-Jun-10 2.7 9.72 10.3 6.3 16.0 - - - - -

22-Jun-10 1.4 9.82 10.6 6.2 15.2 - - - - -

23-Jun-10 1.1 6.762 10.7 8.2 14.6 - - - - -

24-Jun-10 2.6 4.136 10.5 8.1 16.2 - - - - -

25-Jun-10 3.1 9.66 9.6 7.2 13.5 - - - - -

26-Jun-10 1.7 10.04 8.3 5.6 12.6 - - - - -

27-Jun-10 2.6 7.154 8.3 5.3 13.3 - - - - -

28-Jun-10 1.7 11.49 7.4 4.3 13.8 - - - - -

29-Jun-10 1.7 7.585 4.7 2.1 8.1 - - - - -

30-Jun-10 2.1 8.17 4.0 2.1 6.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-10 2.9 5.821 6.1 2.8 10.8 - - - - -

2-Jul-10 2.6 10.47 7.3 4.4 10.2 - - - - -

3-Jul-10 1.3 8.35 6.6 4.8 8.5 - - - - -

4-Jul-10 2.8 4.606 7.2 4.9 10.4 - - - - -

5-Jul-10 1.3 10.17 8.1 5.2 11.8 - - - - -

6-Jul-10 2.3 5.37 12.5 7.0 21.0 - - - - -

7-Jul-10 3.4 6.801 16.0 7.9 22.6 - - - - -

8-Jul-10 3.7 8.92 17.9 11.2 25.3 - - - - -

9-Jul-10 3.0 10.82 14.7 10.2 19.8 - - - - -

10-Jul-10 1.8 7.389 12.2 9.7 15.7 - - - - -

11-Jul-10 4.1 6.488 8.6 4.6 11.7 - - - - -

12-Jul-10 2.4 12.76 8.1 4.0 13.5 - - - - -

13-Jul-10 2.6 9.66 10.5 3.4 16.9 - - - - -

14-Jul-10 2.6 10.37 8.7 5.9 11.6 - - - - -

15-Jul-10 2.7 9.04 7.6 4.7 11.4 - - - - -

16-Jul-10 1.7 10.76 9.0 6.2 12.6 - - - - -

17-Jul-10 1.7 7.036 8.6 6.1 11.5 - - - - -

18-Jul-10 2.9 5.41 12.8 4.6 20.6 - - - - -

19-Jul-10 2.9 9.41 14.2 7.1 21.2 - - - - -

20-Jul-10 3.1 10.86 14.5 6.6 21.0 - - - - -

21-Jul-10 1.7 10.17 11.0 8.6 13.5 - - - - -

22-Jul-10 3.0 5.978 10.0 7.4 13.7 - - - - -

23-Jul-10 1.7 10.19 7.0 4.2 10.6 - - - - -

24-Jul-10 2.9 12.33 7.3 3.8 11.4 - - - - -

25-Jul-10 1.6 8.6 9.1 6.0 13.1 - - - - -

26-Jul-10 2.5 5.155 12.7 4.5 20.3 - - - - -

27-Jul-10 3.2 7.448 16.5 9.7 22.6 - - - - -

28-Jul-10 3.1 8.45 15.9 9.9 22.3 - - - - -

29-Jul-10 2.8 10.39 13.3 9.2 20.0 - - - - -

30-Jul-10 2.7 10.05 12.6 8.9 17.6 - - - - -

31-Jul-10 3.1 6.978 14.8 7.7 22.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-10 3.4 7.801 14.4 11.3 18.1 - - - - -

2-Aug-10 2.9 7.507 15.1 10.7 21.5 - - - - -

3-Aug-10 3.4 8.39 16.9 11.7 22.1 - - - - -

4-Aug-10 4.2 9.23 18.7 13.8 24.2 - - - - -

5-Aug-10 3.7 9.27 18.0 13.0 24.8 - - - - -

6-Aug-10 1.7 10.23 12.2 10.0 15.1 - - - - -

7-Aug-10 1.8 5.743 10.3 7.8 13.9 - - - - -

8-Aug-10 1.4 6.076 9.0 7.4 11.6 - - - - -

9-Aug-10 1.8 6.625 10.1 6.9 14.0 - - - - -

10-Aug-10 2.0 6.174 11.4 6.4 15.4 - - - - -

11-Aug-10 3.0 6.331 12.5 9.6 18.2 - - - - -

12-Aug-10 3.0 11.05 12.8 7.0 19.3 - - - - -

13-Aug-10 3.3 7.703 16.1 9.8 22.4 - - - - -

14-Aug-10 3.6 8.58 18.3 13.0 24.0 - - - - -

15-Aug-10 4.2 9.17 19.0 14.3 24.8 - - - - -

16-Aug-10 3.8 8.72 17.4 13.4 23.8 - - - - -

17-Aug-10 2.9 8.15 15.6 9.4 21.5 - - - - -

18-Aug-10 4.0 7.448 10.5 7.1 14.8 - - - - -

19-Aug-10 2.0 12.6 7.2 5.6 9.9 - - - - -

20-Aug-10 2.0 9.51 7.1 5.2 10.5 - - - - -

21-Aug-10 1.5 7.33 8.7 5.5 14.3 - - - - -

22-Aug-10 1.7 7.781 7.9 6.1 11.9 - - - - -

23-Aug-10 1.2 8.98 6.4 5.8 7.1 - - - - -

24-Aug-10 1.7 5.919 8.5 6.1 14.8 - - - - -

25-Aug-10 1.7 5.762 8.1 5.1 12.0 - - - - -

26-Aug-10 1.2 7.507 7.2 4.8 10.5 - - - - -

27-Aug-10 1.5 5.723 8.5 6.0 13.1 - - - - -

28-Aug-10 1.6 9.47 9.0 6.0 15.4 - - - - -

29-Aug-10 1.2 10.68 8.7 3.8 14.2 - - - - -

30-Aug-10 1.1 5.194 7.6 3.6 12.3 - - - - -

31-Aug-10 1.9 5.037 8.6 5.9 14.9 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-10 1.7 10.49 7.5 6.1 10.2 - - - - -

2-Sep-10 2.0 6.488 7.3 5.6 9.3 - - - - -

3-Sep-10 1.8 8.98 7.7 5.8 10.1 - - - - -

4-Sep-10 2.0 10.17 7.1 4.9 10.8 - - - - -

5-Sep-10 1.2 10.84 6.0 4.5 8.6 - - - - -

6-Sep-10 1.0 4.39 7.3 4.6 12.3 - - - - -

7-Sep-10 1.9 3.94 10.0 4.6 17.7 - - - - -

8-Sep-10 2.2 6.762 10.4 6.0 15.3 - - - - -

9-Sep-10 1.6 6.174 7.2 5.4 10.4 - - - - -

10-Sep-10 1.6 7.899 6.6 4.2 10.6 - - - - -

11-Sep-10 1.5 7.546 7.9 2.6 13.3 - - - - -

12-Sep-10 2.2 10.64 9.4 5.0 15.0 - - - - -

13-Sep-10 1.8 8.13 9.7 5.2 17.9 - - - - -

14-Sep-10 2.3 13.96 8.9 4.5 14.0 - - - - -

15-Sep-10 1.9 9.9 10.6 5.3 16.7 - - - - -

16-Sep-10 1.8 7.918 10.7 5.6 17.6 - - - - -

17-Sep-10 1.8 7.84 10.6 5.5 15.9 - - - - -

18-Sep-10 2.3 6.546 10.7 5.4 17.4 - - - - -

19-Sep-10 5.7 13.66 7.6 3.9 10.7 - - - - -

20-Sep-10 2.7 16.31 6.8 2.3 12.6 - - - - -

21-Sep-10 2.0 13.9 6.2 1.8 12.4 - - - - -

22-Sep-10 1.5 9.53 5.4 1.7 10.7 - - - - -

23-Sep-10 1.2 6.899 5.6 3.5 10.5 - - - - -

24-Sep-10 2.9 5.802 5.6 3.5 8.6 - - - - -

25-Sep-10 2.5 16.21 7.0 3.7 9.7 - - - - -

26-Sep-10 1.9 12.9 5.3 2.7 8.1 - - - - -

27-Sep-10 1.7 6.096 5.2 4.0 6.9 - - - - -

28-Sep-10 3.2 7.409 5.8 4.2 7.5 - - - - -

29-Sep-10 1.7 9.8 5.5 3.2 7.6 - - - - -

30-Sep-10 0.9 6.429 6.7 3.2 12.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-10 2.7 4.998 9.5 5.7 16.9 - - - - -

2-Oct-10 2.9 12.25 4.2 1.2 7.2 - - - - -

3-Oct-10 1.1 12.88 3.3 -0.6 9.2 - - - - -

4-Oct-10 1.6 4.018 3.0 1.7 6.2 - - - - -

5-Oct-10 2.6 7.624 3.7 1.7 7.3 - - - - -

6-Oct-10 1.8 12.03 4.2 0.1 8.4 - - - - -

7-Oct-10 1.3 7.468 4.2 3.4 5.0 - - - - -

8-Oct-10 2.5 11.6 4.5 1.6 7.8 - - - - -

9-Oct-10 2.9 13.21 5.6 3.9 7.6 - - - - -

10-Oct-10 3.5 17.95 3.4 1.4 7.7 - - - - -

11-Oct-10 1.2 16.93 1.7 0.0 4.6 - - - - -

12-Oct-10 3.0 5.116 2.6 1.3 6.7 - - - - -

13-Oct-10 1.4 16.13 2.1 0.4 5.2 - - - - -

14-Oct-10 3.2 8.86 2.0 0.3 5.5 - - - - -

15-Oct-10 1.3 21.07 0.8 0.0 3.0 - - - - -

16-Oct-10 1.0 5.606 0.6 0.0 1.5 - - - - -

17-Oct-10 1.1 4.978 2.9 1.1 5.0 - - - - -

18-Oct-10 3.0 5.527 2.9 0.3 4.5 - - - - -

19-Oct-10 1.3 17.4 1.5 0.0 4.0 - - - - -

20-Oct-10 0.8 4.508 0.4 0.0 1.5 - - - - -

21-Oct-10 - 3.136 -1.3 -3.3 0.0 - - - - -

22-Oct-10 0.8 0 0.8 -0.7 2.3 - - - - -

23-Oct-10 2.2 5.096 3.1 0.9 5.8 - - - - -

24-Oct-10 6.8 14.37 5.9 3.4 7.2 - - - - -

25-Oct-10 1.9 17.13 3.2 1.2 6.3 - - - - -

26-Oct-10 0.8 6.056 2.4 1.1 4.3 - - - - -

27-Oct-10 0.9 4.371 -0.3 -3.8 1.1 - - - - -

28-Oct-10 1.1 3.744 -1.7 -4.8 1.7 - - - - -

29-Oct-10 1.0 4.528 0.5 -1.4 1.7 - - - - -

30-Oct-10 1.6 4.528 0.1 -2.0 1.2 - - - - -

31-Oct-10 4.1 7.742 -1.7 -5.2 0.9 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-10 2.5 17.93 1.2 -0.5 4.5 - - - - -

2-Nov-10 1.6 13.21 0.3 -0.2 1.3 - - - - -

3-Nov-10 2.0 7.938 2.8 -0.2 9.1 - - - - -

4-Nov-10 4.4 16.8 4.1 -0.8 9.3 - - - - -

5-Nov-10 2.1 16.76 -1.2 -2.4 0.3 - - - - -

6-Nov-10 1.2 10.82 -0.6 -1.7 0.8 - - - - -

7-Nov-10 1.1 4.704 -0.3 -1.7 0.9 - - - - -

8-Nov-10 1.2 4.704 -2.0 -3.3 -0.8 - - - - -

9-Nov-10 1.6 3.861 -4.8 -7.0 -2.2 - - - - -

10-Nov-10 0.9 6.84 -6.0 -8.1 -4.1 - - - - -

11-Nov-10 1.2 3.881 -2.6 -5.0 -0.7 - - - - -

12-Nov-10 1.4 3.646 0.0 -1.1 0.7 - - - - -

13-Nov-10 1.5 4.508 1.4 0.0 3.3 - - - - -

14-Nov-10 2.2 5.723 2.5 0.1 4.9 - - - - -

15-Nov-10 1.5 5.86 -1.2 -5.7 1.2 - - - - -

16-Nov-10 1.7 10.17 -6.0 -8.2 -3.2 - - - - -

17-Nov-10 12.7 18.99 -8.3 -11.5 -3.3 - - - - -

18-Nov-10 5.5 26.38 -10.3 -12.7 -7.8 - - - - -

19-Nov-10 5.5 23.32 -8.6 -11.0 -7.3 - - - - -

20-Nov-10 1.0 17.4 -12.2 -14.7 -9.2 - - - - -

21-Nov-10 3.5 8.23 -9.1 -11.0 -7.1 - - - - -

22-Nov-10 3.7 13.64 -14.0 -17.2 -9.4 - - - - -

23-Nov-10 0.7 17.46 -12.3 -15.8 -9.4 - - - - -

24-Nov-10 1.2 3.273 -5.2 -9.7 -1.0 - - - - -

25-Nov-10 1.6 4.9 -1.0 -1.7 -0.1 - - - - -

26-Nov-10 1.0 5.351 -1.7 -3.0 0.0 - - - - -

27-Nov-10 0.5 4.234 -3.3 -4.2 -1.0 - - - - -

28-Nov-10 1.1 2.646 -5.4 -8.1 -3.4 - - - - -

29-Nov-10 4.4 4.939 -2.2 -5.9 0.8 - - - - -

30-Nov-10 2.0 16.29 -2.3 -4.7 0.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-10 1.3 9.19 -3.4 -6.0 -1.4 - - - - -

2-Dec-10 0.8 4.88 -6.2 -7.4 -4.3 - - - - -

3-Dec-10 0.9 5.312 -7.9 -9.5 -5.5 - - - - -

4-Dec-10 1.5 3.528 -6.0 -9.5 -2.5 - - - - -

5-Dec-10 0.9 5.37 -8.8 -10.9 -5.4 - - - - -

6-Dec-10 1.3 3.881 -5.3 -8.7 0.1 - - - - -

7-Dec-10 1.4 6.821 -0.9 -4.0 1.8 - - - - -

8-Dec-10 1.1 6.272 -2.8 -6.7 1.5 - - - - -

9-Dec-10 1.0 4.939 -7.0 -9.0 -5.1 - - - - -

10-Dec-10 0.9 4.528 -5.5 -8.1 -3.4 - - - - -

11-Dec-10 1.2 3.979 -2.6 -3.8 -0.9 - - - - -

12-Dec-10 1.9 4.586 -3.5 -4.3 -2.4 - - - - -

13-Dec-10 1.4 6.311 -3.2 -5.1 -1.9 - - - - -

14-Dec-10 1.2 4.704 -4.5 -5.4 -3.2 - - - - -

15-Dec-10 1.3 4.41 -4.5 -5.5 -3.5 - - - - -

16-Dec-10 0.9 5.86 -10.0 -15.3 -4.1 - - - - -

17-Dec-10 0.7 3.842 -13.8 -15.7 -11.0 - - - - -

18-Dec-10 2.4 3.43 -9.0 -13.3 -4.5 - - - - -

19-Dec-10 2.8 15.39 -11.0 -15.6 -7.6 - - - - -

20-Dec-10 0.5 12.01 -14.6 -15.9 -13.2 - - - - -

21-Dec-10 0.9 2.313 -11.4 -14.9 -6.1 - - - - -

22-Dec-10 1.5 5.566 -3.6 -6.6 -1.4 - - - - -

23-Dec-10 1.6 9.49 -1.0 -3.1 1.5 - - - - -

24-Dec-10 1.2 8.68 -2.3 -5.2 -0.6 - - - - -

25-Dec-10 1.4 4.175 -3.5 -5.6 -1.6 - - - - -

26-Dec-10 1.3 6.958 -3.4 -5.5 -2.2 - - - - -

27-Dec-10 1.6 4.92 -3.9 -7.8 -2.1 - - - - -

28-Dec-10 1.4 10.17 -8.4 -12.2 -6.2 - - - - -

29-Dec-10 0.9 4.567 -13.8 -15.1 -11.9 - - - - -

30-Dec-10 0.9 4.606 -10.0 -14.2 -7.6 - - - - -

31-Dec-10 0.7 4.802 -4.1 -8.0 -3.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2011
1-Jan-11 1.1 3.097 -3.3 -4.2 -1.8 - - - - -

2-Jan-11 1.0 4.743 -2.6 -3.7 -1.0 - - - - -

3-Jan-11 0.9 3.665 -2.2 -2.8 -1.5 - - - - -

4-Jan-11 1.6 3.704 -1.0 -2.6 0.6 - - - - -

5-Jan-11 2.9 9.09 -0.6 -1.9 1.6 - - - - -

6-Jan-11 2.0 16.01 -2.3 -5.6 -1.0 - - - - -

7-Jan-11 2.1 7.409 -5.0 -7.5 -2.2 - - - - -

8-Jan-11 3.8 9.94 -6.4 -9.3 -3.4 - - - - -

9-Jan-11 6.8 15.13 -6.2 -7.4 -5.3 - - - - -

10-Jan-11 3.9 14.11 -10.6 -14.4 -7.1 - - - - -

11-Jan-11 1.3 16.11 -13.8 -15.2 -11.8 - - - - -

12-Jan-11 3.9 6.723 -12.3 -14.3 -10.3 - - - - -

13-Jan-11 3.0 24.01 -18.5 -24.1 -13.9 - - - - -

14-Jan-11 4.5 12.82 -19.8 -24.7 -17.0 - - - - -

15-Jan-11 0.7 17.99 -16.6 -17.5 -15.6 - - - - -

16-Jan-11 0.6 3.548 -14.4 -15.7 -12.2 - - - - -

17-Jan-11 1.8 2.764 -9.7 -15.2 -4.8 - - - - -

18-Jan-11 2.7 8.02 -3.6 -5.2 -1.2 - - - - -

19-Jan-11 1.9 9.47 -2.0 -3.6 -0.9 - - - - -

20-Jan-11 2.6 7.762 0.9 -1.0 2.8 - - - - -

21-Jan-11 2.2 9.09 0.2 -0.3 1.0 - - - - -

22-Jan-11 4.0 8.33 0.0 -0.6 1.0 - - - - -

23-Jan-11 2.2 10.72 -2.1 -4.7 -0.6 - - - - -

24-Jan-11 1.3 7.33 -0.8 -3.0 0.9 - - - - -

25-Jan-11 1.1 5.39 0.1 0.0 0.6 - - - - -

26-Jan-11 1.4 8.15 0.6 0.0 2.1 - - - - -

27-Jan-11 1.8 4.469 -2.7 -8.2 0.0 - - - - -

28-Jan-11 5.2 13.68 -5.4 -9.2 -3.5 - - - - -

29-Jan-11 2.0 15.25 -7.2 -9.0 -5.3 - - - - -

30-Jan-11 2.9 8.94 -9.3 -11.6 -7.8 - - - - -

31-Jan-11 1.0 9.07 -8.2 -11.0 -5.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-11 1.2 5.292 -5.3 -7.3 -2.8 - - - - -

2-Feb-11 1.4 5.684 -0.9 -3.0 0.6 - - - - -

3-Feb-11 1.3 7.036 0.3 -0.1 1.6 - - - - -

4-Feb-11 3.7 6.488 -1.1 -3.7 1.1 - - - - -

5-Feb-11 1.7 12.19 -4.7 -6.8 -3.5 - - - - -

6-Feb-11 2.1 4.841 -4.1 -5.7 -2.7 - - - - -

7-Feb-11 1.3 16.95 -7.4 -10.8 -5.1 - - - - -

8-Feb-11 1.1 8.23 -9.3 -13.1 -5.3 - - - - -

9-Feb-11 2.1 7.036 -2.9 -7.2 0.6 - - - - -

10-Feb-11 1.5 5.312 0.2 -1.0 2.1 - - - - -

11-Feb-11 1.0 4.018 -0.2 -0.7 0.8 - - - - -

12-Feb-11 2.2 5.429 -1.2 -3.9 0.3 - - - - -

13-Feb-11 2.2 12.6 -3.4 -4.8 -1.2 - - - - -

14-Feb-11 1.4 13.41 -3.9 -5.6 -1.2 - - - - -

15-Feb-11 1.4 5.331 -10.1 -14.9 -4.5 - - - - -

16-Feb-11 2.0 5.135 -16.0 -18.3 -12.0 - - - - -

17-Feb-11 6.4 9.88 -17.3 -22.2 -13.8 - - - - -

18-Feb-11 1.1 20.91 -17.7 -20.8 -13.9 - - - - -

19-Feb-11 1.2 5.41 -12.0 -16.5 -7.2 - - - - -

20-Feb-11 1.0 5.998 -8.0 -11.4 -3.8 - - - - -

21-Feb-11 2.3 7.134 -7.1 -11.9 -2.9 - - - - -

22-Feb-11 5.0 9.39 -11.7 -13.4 -10.6 - - - - -

23-Feb-11 9.8 16.78 -14.0 -16.0 -12.6 - - - - -

24-Feb-11 5.0 22.52 -14.5 -16.9 -11.0 - - - - -

25-Feb-11 1.4 19.56 -8.2 -13.1 -4.1 - - - - -

26-Feb-11 2.0 6.86 -4.9 -8.2 -0.2 - - - - -

27-Feb-11 9.5 12.41 -11.8 -18.4 -7.4 - - - - -

28-Feb-11 11.0 29.48 -19.7 -21.9 -18.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-11 3.0 27.58 -19.5 -23.2 -16.3 - - - - -

2-Mar-11 4.4 16.17 -12.7 -19.3 -5.5 - - - - -

3-Mar-11 1.4 27.15 -9.7 -12.1 -4.1 - - - - -

4-Mar-11 2.1 10.04 -7.2 -12.8 -2.5 - - - - -

5-Mar-11 1.6 13.09 -4.8 -8.1 -1.9 - - - - -

6-Mar-11 1.5 8.29 -7.7 -10.8 -3.9 - - - - -

7-Mar-11 1.3 5.586 -10.0 -13.1 -4.8 - - - - -

8-Mar-11 1.6 4.292 -6.9 -12.0 -2.8 - - - - -

9-Mar-11 1.9 6.35 -3.3 -6.0 1.4 - - - - -

10-Mar-11 1.2 14.84 -6.9 -10.0 -4.0 - - - - -

11-Mar-11 0.9 4.116 -7.4 -11.9 -1.4 - - - - -

12-Mar-11 1.0 4.351 -5.4 -9.0 -0.7 - - - - -

13-Mar-11 3.0 3.822 -0.9 -4.1 2.4 - - - - -

14-Mar-11 1.5 17.66 0.4 -2.9 4.5 - - - - -

15-Mar-11 2.0 9.49 2.0 -1.1 8.1 - - - - -

16-Mar-11 2.1 11.62 1.0 -1.8 6.5 - - - - -

17-Mar-11 2.5 9.04 -2.6 -6.0 2.0 - - - - -

18-Mar-11 1.4 7.468 -3.7 -7.7 2.1 - - - - -

19-Mar-11 1.5 5.096 -3.3 -8.2 3.4 - - - - -

20-Mar-11 1.6 8.09 -2.8 -7.3 4.2 - - - - -

21-Mar-11 2.1 11.33 -2.8 -5.7 2.6 - - - - -

22-Mar-11 1.5 10.64 -1.5 -5.6 4.5 - - - - -

23-Mar-11 1.5 5.841 -0.4 -4.3 6.0 - - - - -

24-Mar-11 2.1 6.664 0.7 -3.0 6.2 - - - - -

25-Mar-11 2.0 7.036 1.8 -1.8 7.5 - - - - -

26-Mar-11 1.8 5.86 2.9 -1.5 8.3 - - - - -

27-Mar-11 1.9 5.37 3.2 -0.2 8.5 - - - - -

28-Mar-11 1.6 5.645 2.6 -0.5 7.9 - - - - -

29-Mar-11 1.7 5.547 2.1 0.0 6.3 - - - - -

30-Mar-11 2.1 9.49 0.4 -0.9 2.7 - - - - -

31-Mar-11 1.5 8.88 0.1 -1.6 3.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-11 1.2 11.02 0.2 -2.0 7.8 - - - - -

2-Apr-11 2.0 3.979 -1.0 -5.2 3.7 - - - - -

3-Apr-11 1.8 4.92 -0.9 -5.3 3.5 - - - - -

4-Apr-11 2.2 7.526 -1.1 -5.4 2.5 - - - - -

5-Apr-11 2.0 10.74 -2.4 -7.2 2.8 - - - - -

6-Apr-11 1.8 5.586 -1.3 -5.2 3.9 - - - - -

7-Apr-11 3.3 5.802 -0.8 -3.9 3.3 - - - - -

8-Apr-11 1.7 11.72 0.1 -2.3 4.7 - - - - -

9-Apr-11 3.0 7.213 -1.0 -3.3 1.9 - - - - -

10-Apr-11 1.4 15.44 -2.1 -6.9 4.1 - - - - -

11-Apr-11 1.5 4.606 -2.8 -8.1 3.6 - - - - -

12-Apr-11 4.1 5.174 0.7 -3.2 3.9 - - - - -

13-Apr-11 2.7 13.21 1.7 -3.2 9.4 - - - - -

14-Apr-11 1.1 11.19 -0.5 -2.7 3.4 - - - - -

15-Apr-11 1.0 5.625 0.6 -3.9 9.1 - - - - -

16-Apr-11 1.7 4.567 -0.7 -5.4 5.1 - - - - -

17-Apr-11 1.4 7.585 -1.2 -5.1 2.7 - - - - -

18-Apr-11 1.8 4.488 -2.0 -7.5 4.5 - - - - -

19-Apr-11 2.2 4.861 -0.9 -5.0 4.8 - - - - -

20-Apr-11 2.4 6.801 -0.5 -2.9 4.7 - - - - -

21-Apr-11 3.6 10.62 -0.6 -3.8 2.7 - - - - -

22-Apr-11 2.6 12.82 0.9 -1.8 6.6 - - - - -

23-Apr-11 2.2 8.62 1.4 -3.7 7.0 - - - - -

24-Apr-11 1.5 6.35 3.1 -3.6 11.6 - - - - -

25-Apr-11 1.8 4.998 3.7 -1.5 11.7 - - - - -

26-Apr-11 1.7 6.801 2.4 -0.2 7.9 - - - - -

27-Apr-11 1.9 6.958 3.1 -2.6 9.8 - - - - -

28-Apr-11 1.9 5.723 3.7 -2.5 9.1 - - - - -

29-Apr-11 3.8 6.762 2.9 0.0 9.1 - - - - -

30-Apr-11 3.7 11.66 1.6 -1.8 4.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-11 1.2 10.54 0.1 -4.0 6.8 - - - - -

2-May-11 1.7 5.194 2.7 -0.5 11.3 - - - - -

3-May-11 2.4 7.801 2.0 -0.1 6.9 - - - - -

4-May-11 0.8 11.13 1.8 -0.5 5.7 - - - - -

5-May-11 1.3 3.528 3.4 0.3 9.7 - - - - -

6-May-11 1.1 5.018 5.3 0.5 12.7 - - - - -

7-May-11 1.7 4.567 5.9 0.4 11.2 - - - - -

8-May-11 1.5 4.998 6.2 1.1 12.3 - - - - -

9-May-11 2.3 6.292 2.9 0.6 6.4 - - - - -

10-May-11 1.5 10.05 1.8 -0.3 6.0 - - - - -

11-May-11 1.7 9.8 3.5 -2.3 11.9 - - - - -

12-May-11 2.4 4.861 2.8 -0.3 8.9 - - - - -

13-May-11 2.1 11.74 5.0 -1.5 11.8 - - - - -

14-May-11 1.6 16.37 7.3 0.4 13.7 - - - - -

15-May-11 2.1 8.8 9.4 4.4 14.5 - - - - -

16-May-11 0.9 7.193 6.5 3.2 13.2 - - - - -

17-May-11 0.8 4.312 3.7 2.2 6.8 - - - - -

18-May-11 1.0 4.096 4.0 1.4 10.6 - - - - -

19-May-11 2.4 4.645 7.4 0.9 13.5 - - - - -

20-May-11 2.0 10.43 10.8 5.0 16.5 - - - - -

21-May-11 1.8 6.468 8.0 3.7 14.1 - - - - -

22-May-11 1.5 6.409 5.1 2.2 8.7 - - - - -

23-May-11 1.2 6.154 5.7 1.3 10.7 - - - - -

24-May-11 1.2 4.704 8.3 4.5 12.5 - - - - -

25-May-11 2.1 5.37 10.6 5.8 15.5 - - - - -

26-May-11 1.8 11.47 9.9 5.6 13.5 - - - - -

27-May-11 1.1 5.645 6.8 3.0 13.6 - - - - -

28-May-11 1.9 4.312 9.3 4.1 15.4 - - - - -

29-May-11 2.3 6.096 9.7 4.3 16.0 - - - - -

30-May-11 2.8 7.722 10.6 4.1 16.7 - - - - -

31-May-11 3.3 24.05 12.4 5.9 17.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-11 3.7 8.21 14.1 7.2 19.8 - - - - -

2-Jun-11 2.5 12.45 9.9 5.4 16.0 - - - - -

3-Jun-11 1.4 10.02 7.9 4.6 11.3 - - - - -

4-Jun-11 1.9 7.879 6.2 4.8 8.1 - - - - -

5-Jun-11 2.1 5.919 8.0 4.3 14.9 - - - - -

6-Jun-11 1.8 7.742 6.7 5.0 10.7 - - - - -

7-Jun-11 3.3 5.312 11.5 3.0 17.3 - - - - -

8-Jun-11 2.8 7.35 12.0 7.7 16.6 - - - - -

9-Jun-11 3.8 9.94 8.5 6.0 11.6 - - - - -

10-Jun-11 3.0 11.96 7.5 4.9 12.4 - - - - -

11-Jun-11 2.2 13.19 6.7 4.5 10.4 - - - - -

12-Jun-11 2.0 9.19 8.7 3.8 13.9 - - - - -

13-Jun-11 2.2 7.938 9.8 4.4 16.8 - - - - -

14-Jun-11 3.3 9.11 8.3 6.1 11.6 - - - - -

15-Jun-11 1.7 12.03 8.5 5.2 12.9 - - - - -

16-Jun-11 2.4 5.645 9.9 5.4 16.6 - - - - -

17-Jun-11 1.9 6.546 10.2 5.7 16.6 - - - - -

18-Jun-11 1.2 6.154 7.9 6.0 10.5 - - - - -

19-Jun-11 1.7 5.037 8.4 6.0 12.0 - - - - -

20-Jun-11 1.6 7.291 9.1 6.2 12.9 - - - - -

21-Jun-11 2.2 5.723 10.7 6.7 15.6 - - - - -

22-Jun-11 2.4 8.78 11.2 5.3 18.0 - - - - -

23-Jun-11 0.9 9.72 7.5 6.0 9.0 - - - - -

24-Jun-11 1.5 3.528 7.0 4.6 10.2 - - - - -

25-Jun-11 1.5 5.292 9.8 6.2 13.7 - - - - -

26-Jun-11 2.5 4.959 11.1 7.6 16.0 - - - - -

27-Jun-11 2.9 8.39 13.2 8.4 20.6 - - - - -

28-Jun-11 2.4 9.56 9.3 6.2 12.1 - - - - -

29-Jun-11 2.5 8.33 6.3 4.9 9.8 - - - - -

30-Jun-11 2.0 9.49 6.0 4.3 8.6 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-11 1.8 11.41 6.3 3.4 10.1 - - - - -

2-Jul-11 2.0 7.722 6.5 4.6 10.1 - - - - -

3-Jul-11 1.8 8.35 5.5 4.0 9.4 - - - - -

4-Jul-11 2.0 7.174 6.8 3.7 11.2 - - - - -

5-Jul-11 2.1 9.31 8.9 5.0 14.7 - - - - -

6-Jul-11 2.5 11.54 9.3 3.7 14.9 - - - - -

7-Jul-11 1.4 8.51 7.6 5.6 9.6 - - - - -

8-Jul-11 1.5 5.174 8.0 6.2 10.3 - - - - -

9-Jul-11 1.3 5.272 8.5 6.3 11.2 - - - - -

10-Jul-11 2.3 5.488 11.5 6.1 16.9 - - - - -

11-Jul-11 3.0 6.527 13.7 7.2 20.1 - - - - -

12-Jul-11 3.5 8.11 16.6 9.6 23.6 - - - - -

13-Jul-11 3.7 8.68 17.8 11.4 25.3 - - - - -

14-Jul-11 2.0 10.41 11.9 9.6 14.1 - - - - -

15-Jul-11 2.1 9.9 10.8 8.0 13.8 - - - - -

16-Jul-11 2.5 6.037 12.8 8.9 17.7 - - - - -

17-Jul-11 3.3 7.134 14.8 7.9 20.7 - - - - -

18-Jul-11 2.2 13.35 10.2 7.0 13.7 - - - - -

19-Jul-11 2.1 10.76 9.0 6.5 13.3 - - - - -

20-Jul-11 1.3 9.64 8.6 6.5 12.2 - - - - -

21-Jul-11 2.0 5.155 10.6 6.2 16.8 - - - - -

22-Jul-11 1.5 7.899 10.9 8.2 16.0 - - - - -

23-Jul-11 2.1 5.919 12.9 5.6 19.3 - - - - -

24-Jul-11 2.0 8.43 10.8 8.5 14.0 - - - - -

25-Jul-11 1.5 9.06 9.3 7.8 12.0 - - - - -

26-Jul-11 1.3 6.801 8.1 6.6 10.4 - - - - -

27-Jul-11 1.2 6.135 6.7 5.8 7.5 - - - - -

28-Jul-11 1.7 4.606 7.8 5.7 11.8 - - - - -

29-Jul-11 1.5 7.997 8.1 6.4 11.1 - - - - -

30-Jul-11 1.6 4.88 8.5 5.7 13.1 - - - - -

31-Jul-11 2.0 8.31 8.1 6.0 10.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-11 1.5 8.19 8.9 7.2 11.3 - - - - -

2-Aug-11 2.3 5.351 11.3 4.4 18.3 - - - - -

3-Aug-11 2.9 10.17 12.7 7.1 19.3 - - - - -

4-Aug-11 1.9 10.07 9.6 7.6 13.3 - - - - -

5-Aug-11 1.9 6.997 8.4 5.4 11.1 - - - - -

6-Aug-11 1.7 8.13 9.6 6.3 14.4 - - - - -

7-Aug-11 1.9 5.155 11.6 4.4 19.0 - - - - -

8-Aug-11 2.0 5.586 11.9 5.9 18.0 - - - - -

9-Aug-11 2.4 6.644 12.6 5.4 19.9 - - - - -

10-Aug-11 2.7 9.15 12.0 6.0 18.1 - - - - -

11-Aug-11 2.2 10.45 7.4 4.1 12.2 - - - - -

12-Aug-11 1.3 10.53 7.7 4.1 14.1 - - - - -

13-Aug-11 1.6 5.429 9.1 4.9 14.1 - - - - -

14-Aug-11 1.7 6.742 7.7 6.1 10.2 - - - - -

15-Aug-11 1.3 7.977 6.3 4.8 7.7 - - - - -

16-Aug-11 1.3 6.605 6.2 4.2 9.7 - - - - -

17-Aug-11 1.2 6.331 7.2 5.7 8.4 - - - - -

18-Aug-11 1.4 5.9 8.2 5.9 11.0 - - - - -

19-Aug-11 1.4 5.625 7.3 5.5 9.0 - - - - -

20-Aug-11 2.1 4.841 10.5 8.0 12.4 - - - - -

21-Aug-11 1.6 6.331 8.6 7.2 10.1 - - - - -

22-Aug-11 1.7 6.625 8.0 6.7 9.9 - - - - -

23-Aug-11 1.4 5.841 6.8 5.5 8.5 - - - - -

24-Aug-11 2.6 9.49 6.5 4.5 8.5 - - - - -

25-Aug-11 1.5 9.19 8.4 3.1 14.8 - - - - -

26-Aug-11 1.6 8.02 7.2 5.6 10.2 - - - - -

27-Aug-11 1.2 10.86 7.8 5.9 11.2 - - - - -

28-Aug-11 1.7 4.626 8.0 6.4 11.3 - - - - -

29-Aug-11 1.6 7.252 7.6 5.7 10.1 - - - - -

30-Aug-11 1.0 6.782 7.8 5.1 11.3 - - - - -

31-Aug-11 1.5 3.9 8.7 6.3 12.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-11 2.1 5.919 6.7 4.2 9.1 - - - - -

2-Sep-11 1.1 6.723 7.5 5.5 9.8 - - - - -

3-Sep-11 1.9 4.586 7.9 6.1 10.0 - - - - -

4-Sep-11 2.1 6.566 7.7 5.2 10.3 - - - - -

5-Sep-11 1.0 7.997 6.7 4.2 10.3 - - - - -

6-Sep-11 2.2 6.586 9.5 8.1 10.7 - - - - -

7-Sep-11 1.7 9.88 8.6 7.2 9.8 - - - - -

8-Sep-11 2.5 6.997 11.4 9.3 14.3 - - - - -

9-Sep-11 2.6 6.88 12.0 8.1 15.7 - - - - -

10-Sep-11 1.8 9.37 9.5 6.6 14.8 - - - - -

11-Sep-11 1.5 6.017 9.7 3.7 15.4 - - - - -

12-Sep-11 1.9 5.194 11.6 6.5 17.2 - - - - -

13-Sep-11 1.8 5.508 10.1 7.3 12.3 - - - - -

14-Sep-11 1.2 5.86 8.6 6.7 11.8 - - - - -

15-Sep-11 1.4 4.449 8.0 4.5 12.0 - - - - -

16-Sep-11 1.1 6.546 5.7 3.6 8.6 - - - - -

17-Sep-11 1.2 5.841 6.1 3.6 10.7 - - - - -

18-Sep-11 2.5 6.762 5.8 4.2 9.0 - - - - -

19-Sep-11 2.2 12.86 7.0 4.5 10.8 - - - - -

20-Sep-11 2.3 14.19 7.7 5.3 11.0 - - - - -

21-Sep-11 3.0 15.07 6.1 3.5 9.2 - - - - -

22-Sep-11 2.5 13.48 4.8 2.6 8.6 - - - - -

23-Sep-11 3.1 15.8 4.2 1.6 6.1 - - - - -

24-Sep-11 1.4 19.74 4.3 1.7 9.5 - - - - -

25-Sep-11 2.1 5.096 3.5 1.3 7.4 - - - - -

26-Sep-11 2.8 11.66 3.1 -0.5 6.2 - - - - -

27-Sep-11 1.6 17.4 3.8 2.6 5.5 - - - - -

28-Sep-11 1.7 5.802 3.8 1.7 6.8 - - - - -

29-Sep-11 1.9 6.801 4.0 2.7 5.6 - - - - -

30-Sep-11 3.3 14.9 3.1 0.6 4.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-11 1.2 12.01 1.4 -2.0 6.2 - - - - -

2-Oct-11 1.4 6.448 3.2 0.6 7.6 - - - - -

3-Oct-11 1.6 7.605 3.7 0.4 7.9 - - - - -

4-Oct-11 2.1 6.39 5.4 2.2 8.3 - - - - -

5-Oct-11 - - 5.3 1.8 10.8 - - - - -

6-Oct-11 0.4 - 3.6 2.6 5.0 - - - - -

7-Oct-11 0.8 3.9 3.3 1.0 6.5 - - - - -

8-Oct-11 0.5 5.919 2.6 1.4 4.2 - - - - -

9-Oct-11 1.1 4.743 2.7 0.4 5.1 - - - - -

10-Oct-11 2.1 4.332 3.3 0.2 6.9 - - - - -

11-Oct-11 0.5 12.5 5.4 3.1 8.9 - - - - -

12-Oct-11 1.4 4.586 4.0 2.7 6.0 - - - - -

13-Oct-11 1.0 8.17 1.9 -0.9 4.1 - - - - -

14-Oct-11 1.0 6.899 0.3 -1.1 2.1 - - - - -

15-Oct-11 0.5 4.626 0.3 -1.3 2.7 - - - - -

16-Oct-11 0.6 3.548 1.0 -0.2 3.7 - - - - -

17-Oct-11 0.5 4.43 2.1 0.0 4.4 - - - - -

18-Oct-11 1.5 3.646 4.2 2.9 5.8 - - - - -

19-Oct-11 1.0 6.017 1.4 0.0 3.3 - - - - -

20-Oct-11 0.8 6.938 0.0 -2.1 2.4 - - - - -

21-Oct-11 0.8 5.704 -0.2 -1.9 1.1 - - - - -

22-Oct-11 1.0 4.332 0.6 -0.1 2.2 - - - - -

23-Oct-11 0.6 5.233 0.2 -0.2 0.9 - - - - -

24-Oct-11 0.8 3.704 0.8 -0.1 2.8 - - - - -

25-Oct-11 1.0 4.038 1.4 -0.6 3.7 - - - - -

26-Oct-11 1.9 5.566 0.3 -0.5 2.3 - - - - -

27-Oct-11 1.7 9.33 0.5 -0.5 2.4 - - - - -

28-Oct-11 3.4 10.51 0.6 0.0 2.1 - - - - -

29-Oct-11 1.5 17.78 0.7 0.0 2.3 - - - - -

30-Oct-11 1.1 13.7 0.3 -0.1 1.6 - - - - -

31-Oct-11 3.2 6.076 0.1 -0.9 0.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-11 1.6 10.66 0.4 0.0 1.2 - - - - -

2-Nov-11 1.4 9.06 -1.2 -4.6 0.0 - - - - -

3-Nov-11 1.6 4.077 -8.9 -12.6 -4.6 - - - - -

4-Nov-11 0.8 9.55 -6.8 -13.1 -2.7 - - - - -

5-Nov-11 0.3 4.39 -2.2 -3.8 0.2 - - - - -

6-Nov-11 0.8 2.234 -1.2 -2.5 0.5 - - - - -

7-Nov-11 1.0 3.606 -1.7 -3.9 0.2 - - - - -

8-Nov-11 1.4 4.175 -2.3 -3.4 -0.6 - - - - -

9-Nov-11 0.7 6.409 -1.6 -3.2 -0.1 - - - - -

10-Nov-11 - 4.018 -2.1 -3.0 -1.1 - - - - -

11-Nov-11 1.7 0 -2.6 -5.7 -0.7 - - - - -

12-Nov-11 2.5 4.998 -2.1 -4.7 0.2 - - - - -

13-Nov-11 2.8 11.19 -3.1 -5.7 -1.3 - - - - -

14-Nov-11 1.4 11.07 -5.9 -7.6 -4.6 - - - - -

15-Nov-11 2.0 4.528 -4.6 -6.5 -1.8 - - - - -

16-Nov-11 3.6 9.56 -2.6 -5.8 -0.1 - - - - -

17-Nov-11 1.5 15.19 -4.9 -8.8 -1.8 - - - - -

18-Nov-11 1.7 10.04 -12.6 -15.7 -8.8 - - - - -

19-Nov-11 0.8 6.605 -16.4 -18.1 -14.9 - - - - -

20-Nov-11 0.4 3.646 -15.4 -19.4 -10.0 - - - - -

21-Nov-11 1.0 3.175 -6.3 -10.0 -3.2 - - - - -

22-Nov-11 0.9 4.782 -4.1 -6.3 -2.2 - - - - -

23-Nov-11 1.5 5.704 -4.4 -5.7 -3.1 - - - - -

24-Nov-11 0.9 10.29 -5.1 -7.1 -4.0 - - - - -

25-Nov-11 1.5 5.958 -6.0 -8.3 -2.5 - - - - -

26-Nov-11 1.2 13.43 -2.2 -4.2 0.0 - - - - -

27-Nov-11 1.6 6.213 -4.1 -5.4 -2.4 - - - - -

28-Nov-11 1.0 7.33 -2.5 -5.3 -0.3 - - - - -

29-Nov-11 0.8 4.038 -4.6 -8.6 -1.7 - - - - -

30-Nov-11 1.4 3.685 -5.6 -9.6 0.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-11 4.6 6.742 -0.8 -2.1 1.4 - - - - -

2-Dec-11 2.1 15.82 -0.9 -2.3 1.3 - - - - -

3-Dec-11 1.5 7.938 -0.3 -4.3 1.4 - - - - -

4-Dec-11 0.9 5.331 -1.7 -4.8 0.7 - - - - -

5-Dec-11 3.5 4.782 1.2 -0.8 4.2 - - - - -

6-Dec-11 2.0 14.13 -4.5 -7.7 -0.6 - - - - -

7-Dec-11 1.0 13.92 -10.2 -12.3 -6.7 - - - - -

8-Dec-11 0.7 6.586 -5.4 -9.3 -1.6 - - - - -

9-Dec-11 0.6 3.979 -1.3 -2.6 -0.1 - - - - -

10-Dec-11 0.7 3.763 -2.7 -5.7 -0.6 - - - - -

11-Dec-11 1.1 4.939 -7.8 -9.6 -5.1 - - - - -

12-Dec-11 1.2 6.037 -3.7 -7.7 -1.6 - - - - -

13-Dec-11 0.7 5.625 -7.9 -10.1 -4.0 - - - - -

14-Dec-11 0.5 4.214 -8.8 -10.3 -7.3 - - - - -

15-Dec-11 1.1 3.528 -8.1 -11.7 -5.8 - - - - -

16-Dec-11 0.9 5.841 -4.6 -6.5 -2.8 - - - - -

17-Dec-11 1.1 4.841 -4.1 -8.3 -1.4 - - - - -

18-Dec-11 0.8 5.37 -6.7 -9.8 -2.6 - - - - -

19-Dec-11 1.3 6.272 -0.7 -2.8 0.2 - - - - -

20-Dec-11 - 9.62 -2.0 -4.8 0.0 - - - - -

21-Dec-11 0.7 0 -5.0 -7.4 -2.6 - - - - -

22-Dec-11 1.8 3.175 -0.4 -2.6 1.5 - - - - -

23-Dec-11 3.4 15.23 -1.3 -2.5 0.3 - - - - -

24-Dec-11 1.8 16.09 -1.2 -2.4 -0.2 - - - - -

25-Dec-11 1.2 8.39 -2.1 -4.4 -0.8 - - - - -

26-Dec-11 4.8 7.35 -2.2 -5.5 0.7 - - - - -

27-Dec-11 2.1 16.99 -5.8 -6.7 -3.4 - - - - -

28-Dec-11 1.3 16.05 -3.2 -5.5 -0.4 - - - - -

29-Dec-11 2.7 11 -5.8 -9.3 -0.7 - - - - -

30-Dec-11 0.9 13.07 -8.2 -9.1 -6.8 - - - - -

31-Dec-11 2.0 5.076 -7.4 -9.4 -4.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2012
1-Jan-12 1.9 17.6 -4.6 -7.6 -1.1 - - - - -

2-Jan-12 2.9 11.8 -2.5 -6.7 0.0 - - - - -

3-Jan-12 1.3 6.9 -2.3 -5.6 0.9 - - - - -

4-Jan-12 4.1 20.1 1.0 -0.3 3.1 - - - - -

5-Jan-12 2.6 8.6 -2.2 -6.9 -0.3 - - - - -

6-Jan-12 0.9 5.6 -5.6 -8.9 -2.6 - - - - -

7-Jan-12 1.0 5.5 -1.1 -2.6 0.7 - - - - -

8-Jan-12 2.3 10.5 -0.1 -1.4 1.1 - - - - -

9-Jan-12 3.5 14.2 -4.3 -8.9 -1.4 - - - - -

10-Jan-12 1.2 5.8 -10.4 -12.4 -8.0 - - - - -

11-Jan-12 0.7 3.5 -6.5 -9.5 -3.7 - - - - -

12-Jan-12 1.8 20.9 -3.4 -6.5 -1.2 - - - - -

13-Jan-12 2.4 11.3 -5.7 -7.6 -2.8 - - - - -

14-Jan-12 2.9 15.0 -9.7 -11.6 -7.6 - - - - -

15-Jan-12 3.9 22.1 -17.7 -20.2 -11.5 - - - - -

16-Jan-12 12.9 23.4 -22.4 -24.0 -20.1 - - - - -

17-Jan-12 4.7 20.7 -25.0 -28.4 -22.4 - - - - -

18-Jan-12 0.9 7.4 -24.8 -28.2 -18.8 - - - - -

19-Jan-12 0.4 3.4 -23.1 -25.0 -19.3 - - - - -

20-Jan-12 0.6 7.3 -15.3 -20.2 -12.1 - - - - -

21-Jan-12 0.6 5.2 -9.8 -12.9 -5.7 - - - - -

22-Jan-12 1.0 4.9 -5.3 -6.4 -4.2 - - - - -

23-Jan-12 1.5 9.0 -4.9 -6.9 -1.6 - - - - -

24-Jan-12 3.4 16.1 -1.9 -5.7 1.6 - - - - -

25-Jan-12 5.3 36.7 -3.9 -6.7 2.6 - - - - -

26-Jan-12 3.5 13.6 -7.3 -8.5 -5.7 - - - - -

27-Jan-12 3.7 14.8 -5.9 -6.8 -4.3 - - - - -

28-Jan-12 0.7 3.7 -5.1 -7.1 -2.9 - - - - -

29-Jan-12 0.3 2.3 -1.6 -4.3 1.2 - - - - -

30-Jan-12 2.6 10.2 -1.1 -2.5 -0.2 - - - - -

31-Jan-12 1.5 7.2 -1.2 -2.9 1.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-12 2.6 16.2 -1.3 -3.0 0.6 - - - - -

2-Feb-12 1.1 6.6 0.4 -0.3 1.9 - - - - -

3-Feb-12 3.6 29.1 0.7 -5.3 4.7 - - - - -

4-Feb-12 1.0 7.2 -2.4 -7.4 2.2 - - - - -

5-Feb-12 3.4 14.5 2.9 1.0 5.8 - - - - -

6-Feb-12 3.1 11.5 0.6 -2.0 2.4 - - - - -

7-Feb-12 1.8 7.5 0.1 -2.2 3.3 - - - - -

8-Feb-12 0.9 4.5 -0.8 -3.8 2.3 - - - - -

9-Feb-12 3.9 18.0 2.2 -0.8 5.5 - - - - -

10-Feb-12 1.1 6.6 -1.9 -4.0 1.6 - - - - -

11-Feb-12 1.8 6.6 -0.8 -3.8 3.9 - - - - -

12-Feb-12 1.5 7.4 -1.2 -4.5 1.7 - - - - -

13-Feb-12 1.2 5.4 -5.4 -7.9 -3.7 - - - - -

14-Feb-12 1.4 7.3 -5.6 -7.8 -1.4 - - - - -

15-Feb-12 1.1 5.3 -4.6 -8.0 -1.0 - - - - -

16-Feb-12 1.0 8.4 -2.5 -4.4 0.9 - - - - -

17-Feb-12 0.9 6.7 -2.3 -4.2 1.5 - - - - -

18-Feb-12 1.1 6.2 -3.0 -4.6 0.7 - - - - -

19-Feb-12 1.0 4.4 -4.2 -5.7 -0.4 - - - - -

20-Feb-12 1.5 11.4 -2.3 -4.7 0.1 - - - - -

21-Feb-12 3.6 10.0 -1.5 -2.9 0.8 - - - - -

22-Feb-12 2.9 11.8 -2.0 -3.9 1.7 - - - - -

23-Feb-12 1.8 8.5 -4.6 -9.6 -1.0 - - - - -

24-Feb-12 7.2 20.0 -6.0 -10.0 -3.9 - - - - -

25-Feb-12 2.5 9.5 -7.8 -13.1 -5.7 - - - - -

26-Feb-12 1.0 5.5 -11.3 -15.2 -6.9 - - - - -

27-Feb-12 0.9 5.5 -6.7 -9.1 -2.9 - - - - -

28-Feb-12 1.5 5.3 -6.6 -9.1 -4.0 - - - - -

29-Feb-12 0.9 4.1 -4.9 -7.1 1.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-12 0.9 4.2 -5.0 -8.1 -0.6 - - - - -

2-Mar-12 2.5 8.6 -2.2 -5.0 0.4 - - - - -

3-Mar-12 2.3 11.0 -3.0 -4.7 -0.3 - - - - -

4-Mar-12 3.0 12.7 -5.6 -9.7 -3.0 - - - - -

5-Mar-12 1.5 6.3 -10.4 -12.7 -7.3 - - - - -

6-Mar-12 2.3 11.2 -5.7 -12.0 -1.0 - - - - -

7-Mar-12 3.8 12.7 -0.2 -1.7 1.4 - - - - -

8-Mar-12 1.7 18.4 0.4 -1.1 2.5 - - - - -

9-Mar-12 4.8 16.6 -1.7 -4.4 1.4 - - - - -

10-Mar-12 2.8 13.4 -1.2 -3.9 2.8 - - - - -

11-Mar-12 1.7 13.0 -2.6 -7.3 2.5 - - - - -

12-Mar-12 2.9 16.2 -5.7 -9.9 -1.4 - - - - -

13-Mar-12 1.4 5.8 -5.5 -7.9 -1.2 - - - - -

14-Mar-12 2.0 12.5 -4.2 -9.2 0.6 - - - - -

15-Mar-12 1.5 8.3 -0.5 -3.9 6.0 - - - - -

16-Mar-12 2.0 7.6 -2.0 -5.4 1.5 - - - - -

17-Mar-12 1.5 6.6 -3.7 -7.4 1.4 - - - - -

18-Mar-12 1.5 6.1 -6.6 -9.6 -0.1 - - - - -

19-Mar-12 1.6 10.6 -7.5 -12.0 -0.5 - - - - -

20-Mar-12 3.3 16.6 -3.1 -6.1 2.6 - - - - -

21-Mar-12 1.6 6.2 -3.8 -8.0 1.2 - - - - -

22-Mar-12 1.6 8.5 -3.1 -8.2 3.1 - - - - -

23-Mar-12 1.6 5.9 -4.3 -8.0 3.0 - - - - -

24-Mar-12 1.4 5.0 -5.0 -10.0 0.4 - - - - -

25-Mar-12 1.6 5.0 -4.7 -9.2 2.7 - - - - -

26-Mar-12 1.6 4.8 -2.2 -7.1 4.4 - - - - -

27-Mar-12 1.3 9.5 1.7 -4.0 10.2 - - - - -

28-Mar-12 1.7 10.3 2.6 -0.8 8.2 - - - - -

29-Mar-12 3.5 15.4 1.5 -2.3 6.5 - - - - -

30-Mar-12 1.8 8.6 -1.0 -4.2 6.0 - - - - -

31-Mar-12 1.7 5.2 -2.7 -6.8 3.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-12 1.2 9.3 -2.2 -7.1 5.5 - - - - -

2-Apr-12 7.1 18.7 0.6 -2.0 5.1 - - - - -

3-Apr-12 2.5 11.9 0.9 -3.0 7.5 - - - - -

4-Apr-12 1.7 5.4 -0.2 -4.4 5.3 - - - - -

5-Apr-12 1.6 5.9 -0.9 -6.1 4.9 - - - - -

6-Apr-12 1.4 5.3 0.4 -5.3 6.1 - - - - -

7-Apr-12 1.1 4.3 0.8 -4.6 6.6 - - - - -

8-Apr-12 1.3 7.5 3.1 -3.6 10.7 - - - - -

9-Apr-12 1.3 6.0 5.9 2.0 13.2 - - - - -

10-Apr-12 1.6 8.3 5.4 1.3 9.7 - - - - -

11-Apr-12 1.2 9.6 5.3 2.0 10.8 - - - - -

12-Apr-12 0.7 4.9 4.4 1.8 11.0 - - - - -

13-Apr-12 - 2.6 3.9 1.6 9.6 - - - - -

14-Apr-12 1.1 4.2 3.0 -0.2 8.3 - - - - -

15-Apr-12 1.2 5.2 4.0 -0.5 9.6 - - - - -

16-Apr-12 1.8 10.2 5.6 2.5 11.2 - - - - -

17-Apr-12 1.6 10.6 3.9 0.1 9.7 - - - - -

18-Apr-12 1.3 13.4 4.9 0.3 11.4 - - - - -

19-Apr-12 1.7 11.8 3.4 -0.3 9.6 - - - - -

20-Apr-12 3.2 12.2 2.3 -1.3 6.1 - - - - -

21-Apr-12 1.7 6.0 1.7 -2.4 7.0 - - - - -

22-Apr-12 1.4 9.8 2.9 -3.7 9.3 - - - - -

23-Apr-12 1.8 10.7 1.8 -1.7 6.9 - - - - -

24-Apr-12 1.6 7.9 2.5 -3.0 8.6 - - - - -

25-Apr-12 2.4 14.3 5.4 1.8 11.8 - - - - -

26-Apr-12 1.8 9.1 2.8 -0.2 6.8 - - - - -

27-Apr-12 1.1 5.4 0.8 -1.7 5.0 - - - - -

28-Apr-12 0.8 4.3 2.6 -1.1 9.0 - - - - -

29-Apr-12 0.7 3.4 3.4 -0.3 10.8 - - - - -

30-Apr-12 0.8 4.0 3.5 -1.2 10.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-12 2.0 9.3 2.3 0.1 6.9 - - - - -

2-May-12 1.2 4.8 2.6 -1.6 11.0 - - - - -

3-May-12 1.6 6.8 2.6 -2.6 9.1 - - - - -

4-May-12 2.7 12.9 1.5 -0.8 6.4 - - - - -

5-May-12 1.5 8.7 1.8 -1.4 7.2 - - - - -

6-May-12 0.7 4.1 1.9 -0.1 4.8 - - - - -

7-May-12 1.2 9.3 2.8 0.9 5.8 - - - - -

8-May-12 3.5 10.2 1.5 -1.0 6.4 - - - - -

9-May-12 2.7 14.1 0.0 -3.7 6.5 - - - - -

10-May-12 3.2 9.7 1.4 -1.6 5.2 - - - - -

11-May-12 2.1 7.7 2.4 0.0 7.9 - - - - -

12-May-12 0.8 6.3 2.2 -0.1 6.5 - - - - -

13-May-12 2.6 11.2 2.2 -1.2 6.4 - - - - -

14-May-12 1.5 6.3 3.6 -3.7 10.5 - - - - -

15-May-12 4.2 13.4 1.9 -2.2 5.2 - - - - -

16-May-12 1.9 8.9 0.8 -2.8 9.0 - - - - -

17-May-12 1.6 7.0 2.3 -1.8 6.7 - - - - -

18-May-12 1.1 4.5 3.7 0.4 10.0 - - - - -

19-May-12 1.7 5.4 4.9 -0.1 10.8 - - - - -

20-May-12 1.7 7.1 5.8 1.1 11.1 - - - - -

21-May-12 0.9 5.7 7.6 3.4 13.5 - - - - -

22-May-12 1.7 7.5 5.0 2.1 10.6 - - - - -

23-May-12 1.6 4.8 5.8 0.9 10.1 - - - - -

24-May-12 1.4 6.1 8.4 1.4 14.7 - - - - -

25-May-12 1.4 7.0 10.2 4.6 16.7 - - - - -

26-May-12 1.2 7.2 7.5 3.5 13.9 - - - - -

27-May-12 1.6 7.5 6.0 2.7 12.8 - - - - -

28-May-12 2.1 9.0 5.1 1.3 10.6 - - - - -

29-May-12 1.9 8.3 5.9 1.5 12.1 - - - - -

30-May-12 1.5 13.3 5.2 2.7 10.4 - - - - -

31-May-12 1.9 11.0 4.2 2.0 8.9 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-12 2.9 15.2 4.8 0.5 11.3 - - - - -

2-Jun-12 1.8 9.8 4.8 1.1 10.4 - - - - -

3-Jun-12 1.9 7.8 5.7 -0.9 11.9 - - - - -

4-Jun-12 1.8 9.5 8.5 -0.4 16.8 - - - - -

5-Jun-12 1.8 12.3 7.9 4.3 11.1 - - - - -

6-Jun-12 1.0 4.2 5.8 2.9 8.4 - - - - -

7-Jun-12 1.3 5.2 5.0 3.4 7.6 - - - - -

8-Jun-12 2.1 9.8 6.8 3.4 11.9 - - - - -

9-Jun-12 2.0 6.6 7.6 3.5 13.7 - - - - -

10-Jun-12 2.0 7.0 8.5 2.7 13.7 - - - - -

11-Jun-12 2.2 8.7 7.3 4.7 11.2 - - - - -

12-Jun-12 2.7 10.7 6.6 2.0 12.7 - - - - -

13-Jun-12 2.8 10.7 5.2 2.7 8.7 - - - - -

14-Jun-12 2.1 9.9 6.1 2.6 10.8 - - - - -

15-Jun-12 1.8 12.8 6.8 2.7 12.4 - - - - -

16-Jun-12 1.0 4.2 6.6 3.9 9.4 - - - - -

17-Jun-12 1.6 6.8 8.3 5.5 12.8 - - - - -

18-Jun-12 1.4 5.4 8.8 5.6 12.9 - - - - -

19-Jun-12 1.6 6.1 8.3 6.3 10.6 - - - - -

20-Jun-12 1.3 7.0 9.6 5.7 17.9 - - - - -

21-Jun-12 1.9 6.8 11.3 5.8 18.8 - - - - -

22-Jun-12 2.9 11.8 16.3 10.8 22.7 - - - - -

23-Jun-12 4.1 11.0 17.7 11.9 22.3 - - - - -

24-Jun-12 3.1 10.6 15.0 9.0 21.6 - - - - -

25-Jun-12 1.4 7.8 8.0 5.4 9.8 - - - - -

26-Jun-12 0.7 4.4 5.8 4.7 7.3 - - - - -

27-Jun-12 0.4 3.5 6.9 4.4 9.8 - - - - -

28-Jun-12 1.3 6.5 8.0 5.4 12.2 - - - - -

29-Jun-12 1.7 10.1 7.9 5.5 10.8 - - - - -

30-Jun-12 2.4 11.3 6.6 4.6 10.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-12 1.2 5.3 5.7 3.8 8.7 - - - - -

2-Jul-12 1.7 9.4 8.4 3.6 14.5 - - - - -
3-Jul-12 2.3 10.2 9.3 5.8 15.6 - - - - -
4-Jul-12 2.7 9.5 9.6 6.1 15.3 - - - - -
5-Jul-12 1.8 9.1 10.5 6.0 16.4 - - - - -
6-Jul-12 2.0 7.2 12.2 4.9 19.2 - - - - -
7-Jul-12 1.6 6.9 8.8 7.3 11.0 - - - - -
8-Jul-12 0.7 4.3 8.3 6.5 10.8 - - - - -
9-Jul-12 1.9 12.0 12.8 6.9 21.0 - - - - -
10-Jul-12 4.2 11.9 10.2 5.7 14.1 - - - - -
11-Jul-12 2.4 9.0 10.5 2.2 18.0 - - - - -
12-Jul-12 2.8 9.4 13.4 5.3 21.2 - - - - -
13-Jul-12 2.5 9.5 13.2 9.1 19.7 - - - - -
14-Jul-12 2.3 7.0 12.0 9.4 16.4 - - - - -
15-Jul-12 2.9 7.6 14.8 7.2 21.0 - - - - -
16-Jul-12 2.9 12.1 14.8 8.3 21.1 - - - - -
17-Jul-12 2.3 7.4 11.6 6.5 17.5 - - - - -
18-Jul-12 1.5 5.3 9.3 7.7 11.3 - - - - -
19-Jul-12 1.5 6.0 9.2 6.6 11.6 - - - - -
20-Jul-12 2.5 8.9 15.1 9.0 22.3 - - - - -
21-Jul-12 1.8 5.4 9.7 8.8 11.0 - - - - -
22-Jul-12 1.0 5.4 12.1 7.7 19.0 - - - - -
23-Jul-12 2.3 5.9 11.9 8.7 16.4 - - - - -
24-Jul-12 2.2 5.8 12.9 8.6 19.3 - - - - -
25-Jul-12 2.6 7.3 14.2 8.8 21.4 - - - - -
26-Jul-12 2.8 8.1 16.0 9.1 22.2 - - - - -
27-Jul-12 1.9 9.6 13.6 9.8 21.0 - - - - -
28-Jul-12 1.8 8.1 12.2 8.0 16.5 - - - - -
29-Jul-12 1.4 5.0 11.1 7.6 16.4 - - - - -
30-Jul-12 1.6 6.9 9.0 6.8 11.9 - - - - -
31-Jul-12 1.6 6.0 7.9 6.1 11.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-12 1.7 5.4 8.8 5.4 14.3 - - - - -
2-Aug-12 0.9 4.6 9.1 7.3 11.3 - - - - -
3-Aug-12 1.4 5.4 9.1 7.9 10.9 - - - - -
4-Aug-12 1.7 5.1 11.0 8.0 14.8 - - - - -
5-Aug-12 2.2 6.6 12.5 7.8 17.5 - - - - -
6-Aug-12 2.4 6.7 14.0 8.1 20.1 - - - - -
7-Aug-12 2.0 7.2 14.3 10.6 18.1 - - - - -
8-Aug-12 2.0 8.6 11.1 6.8 15.1 - - - - -
9-Aug-12 1.5 7.0 7.1 5.7 10.5 - - - - -
10-Aug-12 1.6 5.5 7.5 5.6 10.4 - - - - -
11-Aug-12 1.0 4.8 9.9 6.5 14.6 - - - - -
12-Aug-12 1.7 7.6 10.2 6.7 13.7 - - - - -
13-Aug-12 1.0 3.8 8.3 7.0 10.8 - - - - -
14-Aug-12 2.3 7.0 12.5 5.4 19.0 - - - - -
15-Aug-12 2.7 6.7 14.6 9.6 20.8 - - - - -
16-Aug-12 2.6 7.1 14.5 8.4 20.4 - - - - -
17-Aug-12 2.6 7.3 15.9 9.4 22.9 - - - - -
18-Aug-12 2.9 7.8 14.6 10.2 19.8 - - - - -
19-Aug-12 2.7 7.3 15.1 9.7 20.7 - - - - -
20-Aug-12 1.8 6.5 13.1 10.0 17.5 - - - - -
21-Aug-12 0.7 3.9 11.5 8.7 15.2 - - - - -
22-Aug-12 2.0 9.3 9.6 7.2 14.6 - - - - -
23-Aug-12 1.0 4.2 6.6 5.7 7.5 - - - - -
24-Aug-12 1.0 6.0 8.2 5.9 11.1 - - - - -
25-Aug-12 1.4 5.1 10.2 5.0 15.9 - - - - -
26-Aug-12 2.1 6.5 12.7 5.9 18.7 - - - - -
27-Aug-12 3.4 13.8 12.7 8.5 19.2 - - - - -
28-Aug-12 0.9 3.4 7.8 6.6 9.1 - - - - -
29-Aug-12 1.1 4.6 7.9 5.3 11.6 - - - - -
30-Aug-12 1.3 5.1 9.2 5.6 14.6 - - - - -
31-Aug-12 1.5 7.1 9.8 3.9 16.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-12 1.7 11.6 9.4 5.4 15.3 - - - - -
2-Sep-12 2.8 11.2 7.2 5.5 9.9 - - - - -
3-Sep-12 1.2 4.1 6.9 5.4 8.3 - - - - -
4-Sep-12 1.8 9.5 8.6 6.4 12.4 - - - - -
5-Sep-12 0.9 5.0 10.0 4.8 16.5 - - - - -
6-Sep-12 1.9 10.1 10.7 5.5 16.0 - - - - -
7-Sep-12 1.0 5.8 9.6 2.9 19.0 - - - - -
8-Sep-12 1.9 6.5 11.6 9.1 16.2 - - - - -
9-Sep-12 2.2 14.7 6.4 2.1 13.1 - - - - -
10-Sep-12 1.5 7.0 4.5 2.9 7.1 - - - - -
11-Sep-12 1.2 5.1 3.6 2.7 5.0 - - - - -
12-Sep-12 2.9 6.6 4.4 2.8 7.2 - - - - -
13-Sep-12 2.5 15.2 7.5 6.1 9.9 - - - - -
14-Sep-12 2.8 7.9 6.3 4.4 10.1 - - - - -
15-Sep-12 0.9 3.8 6.7 3.7 13.1 - - - - -
16-Sep-12 0.6 3.1 7.8 1.6 16.9 - - - - -
17-Sep-12 1.4 6.8 6.5 4.3 10.6 - - - - -
18-Sep-12 1.1 4.9 7.9 4.9 13.9 - - - - -
19-Sep-12 0.7 3.8 9.5 3.6 18.5 - - - - -
20-Sep-12 1.5 5.6 12.3 7.1 19.4 - - - - -
21-Sep-12 1.7 6.0 12.3 8.7 18.0 - - - - -
22-Sep-12 1.2 5.7 8.5 4.2 13.7 - - - - -
23-Sep-12 1.1 5.5 7.6 6.5 9.0 - - - - -
24-Sep-12 1.3 8.1 6.5 4.7 11.2 - - - - -
25-Sep-12 1.1 6.0 5.3 0.8 11.9 - - - - -
26-Sep-12 1.2 7.9 6.0 4.3 8.2 - - - - -
27-Sep-12 2.8 14.7 6.9 4.2 8.5 - - - - -
28-Sep-12 1.3 4.7 4.6 2.8 6.6 - - - - -
29-Sep-12 1.3 4.2 3.4 1.7 5.7 - - - - -
30-Sep-12 1.2 4.8 3.9 2.2 7.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-12 2.7 11.4 2.5 -0.6 5.4 - - - - -
2-Oct-12 1.4 8.9 0.1 -2.7 3.9 - - - - -
3-Oct-12 0.8 4.9 2.4 0.0 6.2 - - - - -
4-Oct-12 0.6 4.0 3.3 -0.4 9.4 - - - - -
5-Oct-12 1.0 3.7 6.7 2.8 13.3 - - - - -
6-Oct-12 0.8 3.8 9.2 6.4 14.3 - - - - -
7-Oct-12 0.7 3.8 8.2 5.2 13.3 - - - - -
8-Oct-12 1.0 3.9 8.5 5.7 13.1 - - - - -
9-Oct-12 0.7 3.5 6.1 4.0 8.8 - - - - -
10-Oct-12 0.8 4.4 5.8 4.8 8.8 - - - - -
11-Oct-12 0.7 3.3 4.0 2.1 6.0 - - - - -
12-Oct-12 0.7 5.2 2.5 0.1 4.9 - - - - -
13-Oct-12 1.7 10.6 4.1 2.7 5.6 - - - - -
14-Oct-12 2.1 15.2 3.4 1.4 5.4 - - - - -
15-Oct-12 1.9 8.2 4.3 2.5 6.8 - - - - -
16-Oct-12 2.4 11.9 1.3 0.0 2.9 - - - - -
17-Oct-12 2.3 12.1 0.6 -1.6 3.3 - - - - -
18-Oct-12 1.0 4.7 -2.6 -7.4 0.0 - - - - -
19-Oct-12 0.6 4.1 -5.5 -8.4 -1.5 - - - - -
20-Oct-12 0.5 4.2 -5.7 -8.9 -2.3 - - - - -
21-Oct-12 7.6 17.1 -3.0 -4.3 -1.3 - - - - -
22-Oct-12 4.6 18.2 -4.7 -7.6 -2.9 - - - - -
23-Oct-12 3.8 17.1 -4.3 -7.2 -2.2 - - - - -
24-Oct-12 6.4 12.8 -2.8 -4.1 -2.1 - - - - -
25-Oct-12 2.9 10.8 -3.5 -7.1 -0.9 - - - - -
26-Oct-12 1.9 10.4 -5.7 -8.6 -2.4 - - - - -
27-Oct-12 1.2 11.1 -10.0 -12.5 -5.6 - - - - -
28-Oct-12 0.3 2.5 -12.2 -14.5 -8.2 - - - - -
29-Oct-12 0.2 2.8 -13.4 -15.3 -10.1 - - - - -
30-Oct-12 0.4 2.7 -11.8 -15.0 -7.5 - - - - -
31-Oct-12 0.5 3.4 -9.3 -11.8 -5.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-12 0.5 3.0 -6.8 -9.5 -3.6 - - - - -
2-Nov-12 1.0 5.4 -0.6 -6.3 2.3 - - - - -
3-Nov-12 1.1 8.4 0.1 -1.8 2.2 - - - - -
4-Nov-12 2.2 18.6 1.6 -0.3 6.6 - - - - -
5-Nov-12 4.7 14.4 0.6 -1.0 1.8 - - - - -
6-Nov-12 0.8 5.0 -0.3 -1.5 1.3 - - - - -
7-Nov-12 0.3 1.9 -0.8 -2.2 0.9 - - - - -
8-Nov-12 1.5 5.6 -5.4 -10.2 -2.0 - - - - -
9-Nov-12 0.7 3.5 -10.7 -12.0 -8.6 - - - - -
10-Nov-12 0.7 3.7 -7.8 -11.7 -4.6 - - - - -
11-Nov-12 0.3 2.2 -4.8 -6.1 -3.1 - - - - -
12-Nov-12 - 2.1 -2.4 -4.1 0.2 - - - - -
13-Nov-12 1.0 3.8 -0.9 -2.0 0.6 - - - - -
14-Nov-12 1.4 7.2 0.3 -0.6 1.7 - - - - -
15-Nov-12 1.4 9.1 -1.1 -2.4 0.1 - - - - -
16-Nov-12 1.3 13.1 -1.1 -3.3 1.0 - - - - -
17-Nov-12 1.3 4.6 -2.1 -5.5 0.5 - - - - -
18-Nov-12 1.2 12.8 -6.4 -8.4 -0.5 - - - - -
19-Nov-12 0.9 9.1 -3.4 -6.6 -0.5 - - - - -
20-Nov-12 0.8 4.7 -7.8 -9.6 -5.4 - - - - -
21-Nov-12 0.6 3.5 -8.9 -10.4 -7.2 - - - - -
22-Nov-12 2.9 17.5 -4.3 -9.1 0.0 - - - - -
23-Nov-12 1.9 12.3 -1.9 -3.8 0.4 - - - - -
24-Nov-12 1.2 10.0 -0.6 -1.4 0.4 - - - - -
25-Nov-12 - - -1.6 -2.8 -0.7 - - - - -
26-Nov-12 - - -4.3 -8.3 -1.4 - - - - -
27-Nov-12 0.4 2.3 -6.8 -9.2 -4.4 - - - - -
28-Nov-12 0.9 3.0 -5.4 -7.4 -3.3 - - - - -
29-Nov-12 0.6 2.3 -9.0 -12.6 -7.4 - - - - -
30-Nov-12 - - -12.5 -14.6 -11.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-12 - - -12.2 -13.6 -10.7 - - - - -
2-Dec-12 - - -11.4 -13.5 -9.7 - - - - -
3-Dec-12 - - -6.5 -10.6 -3.3 - - - - -
4-Dec-12 - - -2.8 -4.0 -2.1 - - - - -
5-Dec-12 0.7 3.6 -4.7 -5.8 -3.1 - - - - -
6-Dec-12 0.8 4.0 -5.4 -7.9 -3.6 - - - - -
7-Dec-12 1.0 4.5 -6.7 -8.6 -4.2 - - - - -
8-Dec-12 1.2 5.7 -9.4 -11.5 -7.4 - - - - -
9-Dec-12 2.8 11.7 -3.2 -7.5 -0.3 - - - - -
10-Dec-12 2.0 9.6 -0.2 -1.2 0.6 - - - - -
11-Dec-12 - - -1.9 -7.0 -0.1 - - - - -
12-Dec-12 - - -7.1 -10.3 -3.6 - - - - -
13-Dec-12 1.7 6.6 -2.0 -3.9 -0.4 - - - - -
14-Dec-12 2.0 13.5 -2.7 -4.0 0.4 - - - - -
15-Dec-12 2.2 12.0 -2.4 -5.4 -0.2 - - - - -
16-Dec-12 1.4 5.2 -6.3 -8.5 -4.5 - - - - -
17-Dec-12 0.9 4.7 -9.0 -10.8 -6.4 - - - - -
18-Dec-12 1.0 4.9 -9.7 -12.0 -8.1 - - - - -
19-Dec-12 1.5 6.9 -6.3 -8.4 -4.3 - - - - -
20-Dec-12 0.5 4.1 -11.3 -14.8 -7.2 - - - - -
21-Dec-12 1.5 8.0 -13.5 -16.2 -10.5 - - - - -
22-Dec-12 2.0 7.1 -12.3 -16.1 -9.5 - - - - -
23-Dec-12 3.1 8.2 -11.4 -15.8 -9.1 - - - - -
24-Dec-12 0.7 3.7 -16.0 -17.1 -13.0 - - - - -
25-Dec-12 2.0 7.5 -8.9 -13.0 -6.8 - - - - -
26-Dec-12 1.2 6.5 -10.7 -12.6 -7.9 - - - - -
27-Dec-12 0.7 4.9 -9.4 -12.5 -6.9 - - - - -
28-Dec-12 0.5 3.5 -5.5 -7.1 -3.6 - - - - -
29-Dec-12 0.9 4.4 -3.4 -4.9 -1.3 - - - - -
30-Dec-12 1.3 5.0 -2.8 -3.9 -1.1 - - - - -
31-Dec-12 1.4 7.1 -1.3 -3.8 1.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2013
1-Jan-13 1.6 7.2 -3.3 -4.5 -1.5 - - - - -
2-Jan-13 0.7 3.8 -2.3 -3.0 -1.2 - - - - -
3-Jan-13 1.0 4.7 -1.7 -3.3 -0.4 - - - - -
4-Jan-13 0.9 5.8 -1.4 -3.9 0.2 - - - - -
5-Jan-13 1.2 6.2 -2.3 -4.8 -0.3 - - - - -
6-Jan-13 1.3 5.9 -4.4 -5.9 -2.7 - - - - -
7-Jan-13 0.6 3.9 -3.0 -4.2 -0.3 - - - - -
8-Jan-13 2.0 8.1 -5.6 -8.7 -3.1 - - - - -
9-Jan-13 1.2 10.6 -9.9 -12.0 -7.2 - - - - -
10-Jan-13 0.8 4.6 -10.4 -12.7 -8.1 - - - - -
11-Jan-13 0.8 4.1 -8.2 -10.4 -6.2 - - - - -
12-Jan-13 0.9 4.2 -5.5 -7.4 -2.7 - - - - -
13-Jan-13 0.9 4.5 -2.7 -4.6 -0.2 - - - - -
14-Jan-13 1.5 7.4 1.6 -1.6 5.3 - - - - -
15-Jan-13 3.0 13.1 0.8 -0.1 2.6 - - - - -
16-Jan-13 1.5 6.2 0.6 0.0 1.5 - - - - -
17-Jan-13 4.2 12.9 0.4 -0.1 1.1 - - - - -
18-Jan-13 3.1 14.2 -2.3 -5.5 0.5 - - - - -
19-Jan-13 1.0 5.0 -2.9 -5.7 0.0 - - - - -
20-Jan-13 1.1 5.0 -1.8 -3.9 0.5 - - - - -
21-Jan-13 1.3 8.0 -2.5 -4.1 -1.1 - - - - -
22-Jan-13 0.9 5.9 -0.1 -2.3 2.4 - - - - -
23-Jan-13 1.0 3.9 -0.7 -2.0 0.2 - - - - -
24-Jan-13 1.5 12.1 -1.3 -2.2 0.2 - - - - -
25-Jan-13 1.1 6.7 -0.8 -1.9 0.7 - - - - -
26-Jan-13 2.3 8.1 -1.2 -2.4 0.8 - - - - -
27-Jan-13 2.1 8.6 -4.4 -6.9 -2.3 - - - - -
28-Jan-13 1.7 7.0 -7.9 -16.9 -3.0 - - - - -
29-Jan-13 1.2 5.1 -10.1 -17.6 -0.2 - - - - -
30-Jan-13 1.2 5.3 0.2 -0.5 1.1 - - - - -
31-Jan-13 1.0 4.8 0.1 -0.8 1.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-13 1.2 4.7 0.5 -0.1 1.9 - - - - -
2-Feb-13 1.0 5.2 0.4 -0.2 1.6 - - - - -
3-Feb-13 3.0 6.4 -0.6 -3.0 0.2 - - - - -
4-Feb-13 1.5 5.1 -4.6 -7.8 -1.8 - - - - -
5-Feb-13 0.6 4.5 -3.9 -6.3 -0.2 - - - - -
6-Feb-13 1.0 4.6 -4.2 -6.4 2.1 - - - - -
7-Feb-13 1.0 5.5 -2.6 -4.9 0.2 - - - - -
8-Feb-13 1.5 5.1 -0.6 -2.0 0.7 - - - - -
9-Feb-13 1.2 4.8 0.3 -1.3 2.5 - - - - -
10-Feb-13 2.2 11.0 0.5 -0.5 2.4 - - - - -
11-Feb-13 2.8 7.1 -0.6 -1.5 0.8 - - - - -
12-Feb-13 0.9 4.3 -1.2 -4.8 1.7 - - - - -
13-Feb-13 1.5 5.6 -4.0 -5.8 -1.3 - - - - -
14-Feb-13 1.1 4.3 -2.1 -4.6 0.7 - - - - -
15-Feb-13 1.6 6.5 0.8 -0.3 2.2 - - - - -
16-Feb-13 1.4 4.4 -1.0 -3.5 0.8 - - - - -
17-Feb-13 1.3 5.6 -3.8 -5.8 -0.5 - - - - -
18-Feb-13 1.1 4.9 -3.1 -6.9 0.4 - - - - -
19-Feb-13 0.8 3.8 -3.0 -7.1 1.7 - - - - -
20-Feb-13 1.5 10.1 -2.4 -3.8 0.7 - - - - -
21-Feb-13 1.1 4.9 -2.3 -3.8 0.2 - - - - -
22-Feb-13 1.3 10.5 -1.4 -3.2 1.8 - - - - -
23-Feb-13 1.6 8.5 -3.1 -4.7 -0.2 - - - - -
24-Feb-13 1.5 9.0 -3.3 -8.0 0.0 - - - - -
25-Feb-13 0.9 3.8 -8.0 -11.0 -2.9 - - - - -
26-Feb-13 1.5 8.6 -3.8 -7.9 0.0 - - - - -
27-Feb-13 2.4 12.5 -1.7 -3.9 0.6 - - - - -
28-Feb-13 3.4 15.2 -1.0 -3.2 1.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 54 of 122



Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-13 1.8 5.6 -2.3 -4.6 1.5 - - - - -
2-Mar-13 1.4 5.6 -2.2 -6.4 2.6 - - - - -
3-Mar-13 1.0 4.5 -5.8 -8.9 -1.4 - - - - -
4-Mar-13 2.9 13.3 -5.4 -9.3 -1.4 - - - - -
5-Mar-13 1.4 6.8 -6.6 -9.7 -2.3 - - - - -
6-Mar-13 0.7 3.6 -7.7 -11.1 -2.0 - - - - -
7-Mar-13 1.0 3.5 -5.9 -9.7 -0.2 - - - - -
8-Mar-13 1.5 6.0 -2.7 -6.2 1.3 - - - - -
9-Mar-13 2.5 10.5 -1.9 -4.1 1.3 - - - - -
10-Mar-13 3.4 10.9 -2.6 -4.6 -0.3 - - - - -
11-Mar-13 1.1 3.5 -3.1 -5.7 0.7 - - - - -
12-Mar-13 1.7 5.7 -5.5 -9.4 -0.4 - - - - -
13-Mar-13 1.1 5.0 -4.1 -7.7 0.2 - - - - -
14-Mar-13 0.7 4.0 -4.6 -8.0 0.0 - - - - -
15-Mar-13 0.9 3.9 -5.2 -8.5 -0.6 - - - - -
16-Mar-13 1.4 3.0 -4.0 -6.3 1.3 - - - - -
17-Mar-13 1.4 6.0 -6.0 -10.5 0.6 - - - - -
18-Mar-13 2.8 10.5 -4.2 -7.8 0.1 - - - - -
19-Mar-13 1.4 6.3 -3.1 -5.6 0.9 - - - - -
20-Mar-13 1.3 7.0 -5.1 -9.5 0.8 - - - - -
21-Mar-13 0.9 4.0 -7.2 -12.4 -1.0 - - - - -
22-Mar-13 1.3 5.3 -7.4 -12.8 -0.7 - - - - -
23-Mar-13 1.6 5.6 -5.1 -8.8 0.4 - - - - -
24-Mar-13 1.6 5.9 -0.8 -6.1 4.8 - - - - -
25-Mar-13 1.1 3.8 1.0 -0.8 4.5 - - - - -
26-Mar-13 2.8 8.7 -0.4 -3.8 3.3 - - - - -
27-Mar-13 1.1 4.7 -2.3 -7.9 4.4 - - - - -
28-Mar-13 1.1 4.1 -1.9 -7.4 4.8 - - - - -
29-Mar-13 1.4 4.8 -0.3 -5.4 5.4 - - - - -
30-Mar-13 1.2 4.6 1.2 -1.9 6.3 - - - - -
31-Mar-13 1.1 4.4 1.7 -4.7 8.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-13 3.4 13.7 3.0 -1.2 10.5 - - - - -
2-Apr-13 3.3 12.7 -1.1 -5.2 6.8 - - - - -
3-Apr-13 1.6 5.9 -1.3 -6.7 3.8 - - - - -
4-Apr-13 2.2 9.1 -0.1 -4.9 4.2 - - - - -
5-Apr-13 0.5 3.6 -0.8 -4.7 3.8 - - - - -
6-Apr-13 1.4 6.8 2.2 -1.6 7.8 - - - - -
7-Apr-13 1.3 4.2 2.3 -2.0 8.2 - - - - -
8-Apr-13 1.7 9.9 3.4 -1.9 9.4 - - - - -
9-Apr-13 3.9 14.3 2.3 -0.1 5.6 - - - - -
10-Apr-13 5.5 13.9 -1.2 -3.7 0.6 - - - - -
11-Apr-13 1.9 7.3 -2.7 -5.2 2.0 - - - - -
12-Apr-13 4.3 13.4 -0.8 -4.2 3.9 - - - - -
13-Apr-13 1.5 5.9 0.0 -6.3 6.5 - - - - -
14-Apr-13 1.3 6.3 1.5 -3.0 7.2 - - - - -
15-Apr-13 1.3 5.4 1.0 -4.7 7.3 - - - - -
16-Apr-13 1.5 7.5 1.8 -2.5 8.7 - - - - -
17-Apr-13 1.5 8.6 1.3 -1.4 5.4 - - - - -
18-Apr-13 1.0 4.4 2.5 0.2 5.9 - - - - -
19-Apr-13 4.8 12.6 0.0 -2.9 3.1 - - - - -
20-Apr-13 2.4 8.0 -2.2 -7.0 3.1 - - - - -
21-Apr-13 2.2 6.0 -1.4 -8.4 5.5 - - - - -
22-Apr-13 1.8 8.3 0.1 -5.0 7.9 - - - - -
23-Apr-13 2.3 6.1 2.4 -4.5 9.0 - - - - -
24-Apr-13 2.6 12.2 3.8 1.2 8.5 - - - - -
25-Apr-13 2.8 8.3 2.2 0.8 3.6 - - - - -
26-Apr-13 4.0 13.5 1.6 0.0 5.1 - - - - -
27-Apr-13 4.2 13.4 -0.7 -3.1 3.4 - - - - -
28-Apr-13 2.2 9.2 -1.1 -3.5 4.1 - - - - -
29-Apr-13 2.2 8.2 -1.3 -5.9 6.0 - - - - -
30-Apr-13 3.2 11.2 -3.0 -8.8 2.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-13 1.5 6.7 -0.3 -3.5 3.0 - - - - -
2-May-13 1.6 5.2 3.0 0.6 6.0 - - - - -
3-May-13 1.6 4.9 5.7 1.5 11.6 - - - - -
4-May-13 1.5 5.5 6.0 2.0 12.9 - - - - -
5-May-13 1.2 4.8 7.9 0.6 13.7 - - - - -
6-May-13 1.6 6.7 6.9 2.4 11.8 - - - - -
7-May-13 1.4 5.9 7.2 -0.2 13.3 - - - - -
8-May-13 1.9 7.0 8.4 2.1 14.4 - - - - -
9-May-13 1.6 6.3 8.9 3.5 14.4 - - - - -
10-May-13 1.6 7.4 10.4 4.2 16.2 - - - - -
11-May-13 1.1 9.1 6.7 4.1 9.3 - - - - -
12-May-13 1.5 5.6 4.5 2.8 8.3 - - - - -
13-May-13 1.4 5.8 4.5 2.2 8.2 - - - - -
14-May-13 1.6 5.0 3.5 1.6 6.0 - - - - -
15-May-13 1.2 4.6 3.4 1.1 8.2 - - - - -
16-May-13 1.1 4.4 5.8 2.4 10.2 - - - - -
17-May-13 1.4 6.8 7.0 2.8 13.4 - - - - -
18-May-13 1.9 11.0 4.3 1.8 9.0 - - - - -
19-May-13 2.8 12.1 1.6 -0.8 5.9 - - - - -
20-May-13 2.0 9.6 3.3 -3.4 9.4 - - - - -
21-May-13 5.6 18.3 7.5 4.5 11.2 - - - - -
22-May-13 2.7 12.4 9.0 3.1 13.8 - - - - -
23-May-13 2.5 7.4 10.6 4.8 15.4 - - - - -
24-May-13 1.8 7.2 10.4 6.6 15.9 - - - - -
25-May-13 2.2 7.9 10.7 5.2 17.4 - - - - -
26-May-13 2.5 7.4 10.4 5.4 17.1 - - - - -
27-May-13 2.1 14.9 11.4 4.1 19.4 - - - - -
28-May-13 3.1 14.5 12.5 7.0 17.7 - - - - -
29-May-13 1.1 4.5 8.7 6.5 11.7 - - - - -
30-May-13 1.5 5.8 8.4 5.2 12.9 - - - - -
31-May-13 1.1 6.6 5.7 4.5 8.6 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-13 2.0 7.1 6.4 3.8 10.5 - - - - -
2-Jun-13 1.8 6.5 8.0 3.9 14.0 - - - - -
3-Jun-13 2.1 8.5 9.7 2.6 16.3 - - - - -
4-Jun-13 1.5 8.1 6.9 5.1 9.1 - - - - -
5-Jun-13 3.1 12.8 6.0 3.3 10.5 - - - - -
6-Jun-13 0.9 5.2 5.1 2.7 8.4 - - - - -
7-Jun-13 1.9 8.8 6.8 3.9 12.7 - - - - -
8-Jun-13 1.8 8.8 8.2 4.4 14.3 - - - - -
9-Jun-13 1.9 12.9 8.7 3.1 16.1 - - - - -
10-Jun-13 2.7 27.1 11.2 4.3 17.9 - - - - -
11-Jun-13 3.4 7.9 13.1 7.5 19.3 - - - - -
12-Jun-13 3.2 14.6 13.7 8.5 21.4 - - - - -
13-Jun-13 2.7 11.9 11.7 6.4 16.9 - - - - -
14-Jun-13 2.3 6.7 11.0 4.1 19.0 - - - - -
15-Jun-13 3.0 9.5 14.2 5.6 21.3 - - - - -
16-Jun-13 3.2 9.6 14.6 10.1 21.7 - - - - -
17-Jun-13 2.8 7.7 14.2 9.3 18.6 - - - - -
18-Jun-13 2.1 9.8 12.7 8.2 17.4 - - - - -
19-Jun-13 2.6 9.3 12.9 9.0 17.0 - - - - -
20-Jun-13 2.4 7.0 14.2 10.4 19.8 - - - - -
21-Jun-13 2.4 7.4 16.1 11.4 24.1 - - - - -
22-Jun-13 2.2 5.9 12.2 9.3 15.5 - - - - -
23-Jun-13 3.4 8.3 15.4 8.6 22.1 - - - - -
24-Jun-13 2.5 14.0 16.2 10.4 24.7 - - - - -
25-Jun-13 1.1 5.5 12.4 9.2 19.0 - - - - -
26-Jun-13 1.8 5.9 11.5 8.4 15.7 - - - - -
27-Jun-13 3.2 7.0 12.1 7.6 18.0 - - - - -
28-Jun-13 2.5 7.1 12.5 7.5 18.7 - - - - -
29-Jun-13 2.0 6.6 12.7 8.7 17.7 - - - - -
30-Jun-13 2.4 7.5 14.1 8.1 19.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 58 of 122



Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-13 1.9 8.1 12.7 9.9 17.3 - - - - -
2-Jul-13 3.3 10.8 11.4 8.2 15.4 - - - - -
3-Jul-13 1.7 7.0 9.7 7.5 13.6 - - - - -
4-Jul-13 2.2 12.2 9.9 7.3 15.4 - - - - -
5-Jul-13 2.5 9.3 11.1 5.1 19.6 - - - - -
6-Jul-13 2.0 9.0 12.7 4.3 21.5 - - - - -
7-Jul-13 2.7 10.6 14.1 6.9 21.6 - - - - -
8-Jul-13 2.0 9.3 10.9 7.1 14.1 - - - - -
9-Jul-13 1.9 11.3 7.9 6.3 11.0 - - - - -
10-Jul-13 1.3 6.9 7.8 5.7 12.4 - - - - -
11-Jul-13 1.7 5.7 6.7 5.4 8.5 - - - - -
12-Jul-13 0.6 3.9 7.0 5.4 8.3 - - - - -
13-Jul-13 1.6 6.9 6.4 4.4 7.4 - - - - -
14-Jul-13 1.8 7.7 10.8 3.2 19.7 - - - - -
15-Jul-13 2.9 8.1 13.5 5.6 20.9 - - - - -
16-Jul-13 3.1 8.9 16.5 9.7 23.6 - - - - -
17-Jul-13 3.1 7.6 18.2 12.3 25.9 - - - - -
18-Jul-13 4.0 10.5 16.5 11.8 20.9 - - - - -
19-Jul-13 2.2 7.8 13.1 10.0 19.4 - - - - -
20-Jul-13 2.3 6.5 11.6 8.9 16.7 - - - - -
21-Jul-13 2.4 11.0 11.3 8.8 16.9 - - - - -
22-Jul-13 1.8 6.4 11.5 7.8 16.5 - - - - -
23-Jul-13 1.6 5.6 11.5 8.2 15.6 - - - - -
24-Jul-13 2.3 8.5 12.4 8.3 18.4 - - - - -
25-Jul-13 1.9 6.3 10.4 8.1 13.9 - - - - -
26-Jul-13 1.7 8.9 10.0 7.9 13.6 - - - - -
27-Jul-13 2.1 6.1 11.5 7.9 17.0 - - - - -
28-Jul-13 3.1 8.4 14.7 7.5 21.3 - - - - -
29-Jul-13 3.5 19.4 16.1 11.0 23.0 - - - - -
30-Jul-13 3.9 8.9 17.9 11.9 23.9 - - - - -
31-Jul-13 4.1 8.6 18.6 13.1 24.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-13 3.7 7.7 18.6 13.0 26.9 - - - - -
2-Aug-13 3.3 8.4 17.2 10.6 25.0 - - - - -
3-Aug-13 2.2 6.9 15.1 8.5 22.7 - - - - -
4-Aug-13 2.4 7.4 14.6 8.2 21.6 - - - - -
5-Aug-13 2.5 8.7 15.0 10.2 22.0 - - - - -
6-Aug-13 3.0 7.8 14.8 8.8 21.1 - - - - -
7-Aug-13 3.2 7.5 15.4 9.0 21.9 - - - - -
8-Aug-13 1.9 5.6 12.7 10.8 15.2 - - - - -
9-Aug-13 3.1 8.1 13.5 8.9 19.3 - - - - -
10-Aug-13 3.1 8.3 15.5 8.4 22.1 - - - - -
11-Aug-13 3.3 8.6 16.8 10.1 22.9 - - - - -
12-Aug-13 3.0 8.8 17.2 10.7 23.2 - - - - -
13-Aug-13 1.1 5.4 12.6 10.1 15.9 - - - - -
14-Aug-13 2.7 7.5 14.9 8.9 22.5 - - - - -
15-Aug-13 1.8 6.8 11.7 9.6 15.5 - - - - -
16-Aug-13 1.8 6.6 11.9 8.7 17.0 - - - - -
17-Aug-13 1.2 5.0 9.6 7.9 12.1 - - - - -
18-Aug-13 2.0 9.0 8.1 6.1 10.9 - - - - -
19-Aug-13 0.9 4.9 6.8 5.4 8.8 - - - - -
20-Aug-13 2.2 8.6 8.2 6.2 11.0 - - - - -
21-Aug-13 1.5 5.6 9.4 4.4 15.0 - - - - -
22-Aug-13 1.9 6.4 9.8 7.5 13.5 - - - - -
23-Aug-13 1.7 6.6 11.2 5.5 17.9 - - - - -
24-Aug-13 1.2 4.7 10.0 8.4 12.5 - - - - -
25-Aug-13 1.4 5.6 10.7 6.8 16.0 - - - - -
26-Aug-13 2.0 6.3 11.8 8.9 15.2 - - - - -
27-Aug-13 1.7 6.2 9.3 5.9 12.0 - - - - -
28-Aug-13 1.9 6.3 9.8 4.2 16.8 - - - - -
29-Aug-13 2.0 7.4 12.6 7.1 19.4 - - - - -
30-Aug-13 2.2 7.5 11.2 9.5 13.9 - - - - -
31-Aug-13 1.7 6.3 10.3 8.0 15.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-13 2.5 8.8 12.0 6.2 19.3 - - - - -
2-Sep-13 2.5 6.3 12.6 7.1 18.1 - - - - -
3-Sep-13 2.3 8.4 14.3 8.6 21.9 - - - - -
4-Sep-13 1.8 6.3 10.6 8.9 12.8 - - - - -
5-Sep-13 1.8 6.4 10.4 8.4 13.4 - - - - -
6-Sep-13 2.2 7.1 12.5 6.5 18.9 - - - - -
7-Sep-13 2.8 7.3 14.7 10.4 19.7 - - - - -
8-Sep-13 2.8 9.8 11.8 7.3 15.0 - - - - -
9-Sep-13 1.3 5.6 9.6 3.7 16.7 - - - - -
10-Sep-13 1.9 6.1 11.7 7.5 17.6 - - - - -
11-Sep-13 2.5 7.5 15.3 9.8 20.9 - - - - -
12-Sep-13 2.4 9.0 15.6 10.9 21.0 - - - - -
13-Sep-13 1.6 6.6 12.2 6.6 18.3 - - - - -
14-Sep-13 2.1 7.2 14.2 9.2 20.1 - - - - -
15-Sep-13 1.9 8.3 14.9 10.2 22.4 - - - - -
16-Sep-13 2.2 9.6 8.8 5.5 10.9 - - - - -
17-Sep-13 1.5 9.2 6.6 4.8 10.3 - - - - -
18-Sep-13 1.1 5.0 6.4 4.7 10.3 - - - - -
19-Sep-13 1.8 12.5 7.1 5.2 10.7 - - - - -
20-Sep-13 3.3 15.7 8.9 5.7 12.3 - - - - -
21-Sep-13 1.8 9.1 5.5 4.1 7.3 - - - - -
22-Sep-13 1.3 7.4 6.3 4.2 10.2 - - - - -
23-Sep-13 1.4 7.7 4.8 2.2 8.2 - - - - -
24-Sep-13 1.2 5.2 4.2 2.2 7.9 - - - - -
25-Sep-13 0.7 3.7 5.4 0.0 13.9 - - - - -
26-Sep-13 1.1 4.8 4.3 3.2 5.5 - - - - -
27-Sep-13 1.0 6.7 4.1 3.0 5.5 - - - - -
28-Sep-13 1.3 7.1 4.5 2.4 8.5 - - - - -
29-Sep-13 1.6 10.7 3.7 0.5 9.1 - - - - -
30-Sep-13 1.2 5.8 4.8 2.1 8.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-13 0.8 5.9 4.3 1.9 7.8 - - - - -
2-Oct-13 0.7 3.1 3.8 1.0 10.2 - - - - -
3-Oct-13 1.8 12.9 4.0 0.7 7.6 - - - - -
4-Oct-13 1.4 5.7 3.9 1.8 5.9 - - - - -
5-Oct-13 1.6 5.9 4.2 1.9 7.2 - - - - -
6-Oct-13 0.7 5.0 4.2 2.1 6.4 - - - - -
7-Oct-13 2.1 9.1 3.7 2.3 5.9 - - - - -
8-Oct-13 0.8 3.6 2.9 0.7 5.9 - - - - -
9-Oct-13 2.4 10.6 2.3 1.2 4.0 - - - - -
10-Oct-13 1.7 7.1 2.7 0.7 5.2 - - - - -
11-Oct-13 0.7 3.5 2.2 0.5 4.8 - - - - -
12-Oct-13 0.8 3.9 2.8 1.0 5.6 - - - - -
13-Oct-13 0.6 3.2 3.4 0.6 5.5 - - - - -
14-Oct-13 1.2 4.0 5.5 3.3 7.6 - - - - -
15-Oct-13 1.0 4.4 4.1 2.0 6.0 - - - - -
16-Oct-13 0.8 5.1 1.6 -0.6 4.1 - - - - -
17-Oct-13 0.6 3.6 4.1 1.7 8.6 - - - - -
18-Oct-13 0.7 5.3 1.9 -1.0 5.0 - - - - -
19-Oct-13 1.0 4.6 4.6 2.5 6.8 - - - - -
20-Oct-13 1.4 6.4 7.1 5.1 9.5 - - - - -
21-Oct-13 1.2 4.2 7.0 5.8 7.8 - - - - -
22-Oct-13 0.7 3.2 6.3 5.1 8.6 - - - - -
23-Oct-13 1.2 4.7 6.8 5.6 9.6 - - - - -
24-Oct-13 0.8 3.9 4.1 1.7 7.6 - - - - -
25-Oct-13 0.8 4.2 3.5 1.2 6.7 - - - - -
26-Oct-13 1.4 6.3 4.2 2.6 6.8 - - - - -
27-Oct-13 1.1 10.2 1.6 -1.8 4.0 - - - - -
28-Oct-13 0.9 3.7 2.5 0.2 4.8 - - - - -
29-Oct-13 1.5 6.5 3.4 0.6 5.5 - - - - -
30-Oct-13 1.2 7.0 1.9 0.8 3.2 - - - - -
31-Oct-13 2.3 7.3 2.6 1.2 4.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-13 1.4 6.2 0.3 -1.7 2.5 - - - - -
2-Nov-13 0.6 4.5 -3.3 -4.9 -1.3 - - - - -
3-Nov-13 1.2 3.9 -4.7 -6.8 -2.5 - - - - -
4-Nov-13 1.3 4.6 -3.5 -5.2 -1.5 - - - - -
5-Nov-13 0.7 5.1 -1.3 -3.0 0.8 - - - - -
6-Nov-13 0.8 4.8 -0.1 -0.8 1.2 - - - - -
7-Nov-13 0.9 3.2 -2.5 -4.2 -0.6 - - - - -
8-Nov-13 0.6 3.4 -1.4 -2.7 0.1 - - - - -
9-Nov-13 1.9 5.3 -4.2 -7.5 -1.7 - - - - -
10-Nov-13 0.7 4.5 -8.5 -11.5 -5.9 - - - - -
11-Nov-13 0.8 4.6 -6.2 -8.6 -2.6 - - - - -
12-Nov-13 0.6 2.9 -1.7 -3.1 0.3 - - - - -
13-Nov-13 0.9 4.9 -0.5 -2.6 1.1 - - - - -
14-Nov-13 1.8 7.6 0.0 -0.7 1.0 - - - - -
15-Nov-13 4.0 18.6 -2.7 -8.7 0.0 - - - - -
16-Nov-13 0.9 6.2 -12.2 -14.3 -7.4 - - - - -
17-Nov-13 0.9 9.6 -12.9 -14.5 -10.3 - - - - -
18-Nov-13 0.5 3.2 -15.8 -18.1 -14.2 - - - - -
19-Nov-13 0.6 4.0 -18.4 -20.9 -15.7 - - - - -
20-Nov-13 1.4 4.5 -10.4 -15.9 -4.1 - - - - -
21-Nov-13 2.5 7.9 -1.0 -4.2 1.1 - - - - -
22-Nov-13 1.1 5.0 0.5 -0.1 1.3 - - - - -
23-Nov-13 1.9 8.9 0.2 -0.3 0.9 - - - - -
24-Nov-13 0.5 3.4 -2.4 -4.2 -0.3 - - - - -
25-Nov-13 1.3 6.4 -0.4 -2.7 1.5 - - - - -
26-Nov-13 0.7 3.2 0.4 -0.6 1.8 - - - - -
27-Nov-13 0.8 4.7 1.3 0.2 3.0 - - - - -
28-Nov-13 2.2 8.2 0.0 -1.6 1.4 - - - - -
29-Nov-13 1.2 4.2 -0.4 -1.7 0.3 - - - - -
30-Nov-13 2.8 9.0 -2.3 -4.2 0.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-13 6.9 19.8 -9.7 -14.7 -4.1 - - - - -
2-Dec-13 3.3 21.2 -14.6 -17.7 -11.1 - - - - -
3-Dec-13 0.7 4.3 -11.5 -15.4 -7.3 - - - - -
4-Dec-13 0.6 4.7 -8.8 -10.6 -7.3 - - - - -
5-Dec-13 3.4 13.6 -8.2 -11.9 -5.2 - - - - -
6-Dec-13 0.8 4.0 -13.6 -15.1 -11.7 - - - - -
7-Dec-13 0.7 3.5 -7.6 -12.5 -1.8 - - - - -
8-Dec-13 0.4 3.1 -8.3 -9.2 -6.7 - - - - -
9-Dec-13 1.2 4.9 -5.8 -9.0 -2.6 - - - - -
10-Dec-13 1.0 4.9 -3.3 -5.3 -0.6 - - - - -
11-Dec-13 1.6 4.4 -0.4 -1.3 0.4 - - - - -
12-Dec-13 1.3 6.5 0.1 -0.1 0.4 - - - - -
13-Dec-13 0.9 5.5 -0.7 -1.5 0.1 - - - - -
14-Dec-13 2.2 16.8 0.5 -0.8 1.3 - - - - -
15-Dec-13 4.7 15.4 -3.1 -4.0 -0.8 - - - - -
16-Dec-13 2.3 10.8 -3.9 -4.6 -3.0 - - - - -
17-Dec-13 1.4 6.7 -4.4 -8.6 -3.1 - - - - -
18-Dec-13 1.4 5.7 -15.0 -17.6 -8.6 - - - - -
19-Dec-13 1.0 5.1 -10.4 -15.9 -6.1 - - - - -
20-Dec-13 0.8 4.8 -7.4 -9.4 -5.8 - - - - -
21-Dec-13 1.0 5.2 -7.5 -10.9 -3.7 - - - - -
22-Dec-13 0.9 5.0 -2.8 -4.4 -0.7 - - - - -
23-Dec-13 - 0.0 -1.0 -3.2 0.5 - - - - -
24-Dec-13 2.1 7.2 -2.1 -3.0 -0.8 - - - - -
25-Dec-13 1.7 6.0 0.4 -2.0 2.2 - - - - -
26-Dec-13 1.2 5.1 0.5 -0.1 1.6 - - - - -
27-Dec-13 1.0 5.3 0.1 -0.7 1.2 - - - - -
28-Dec-13 0.9 4.3 -1.0 -1.7 -0.1 - - - - -
29-Dec-13 1.1 4.3 0.3 -0.7 1.3 - - - - -
30-Dec-13 1.2 5.0 0.1 -0.2 0.9 - - - - -
31-Dec-13 1.8 8.0 0.1 -0.2 0.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2014
1-Jan-14 0.9 5.9 0.1 -0.3 0.6 - - - - -
2-Jan-14 1.3 5.5 -3.5 -5.5 -0.2 - - - - -
3-Jan-14 1.6 6.3 -6.2 -7.9 -3.8 - - - - -
4-Jan-14 1.2 4.5 -6.1 -8.4 -4.0 - - - - -
5-Jan-14 1.0 5.1 -4.3 -6.0 -3.2 - - - - -
6-Jan-14 0.8 4.5 -2.1 -3.6 -0.3 - - - - -
7-Jan-14 0.7 3.9 -1.4 -2.1 -0.6 - - - - -
8-Jan-14 0.9 4.6 -1.7 -3.0 -0.2 - - - - -
9-Jan-14 2.6 11.2 -1.5 -3.8 0.8 - - - - -
10-Jan-14 1.4 4.3 -3.5 -5.2 -1.7 - - - - -
11-Jan-14 1.2 5.4 -5.9 -7.7 -3.8 - - - - -
12-Jan-14 3.0 10.2 -3.3 -5.7 -1.1 - - - - -
13-Jan-14 4.4 12.7 -1.8 -2.6 -0.5 - - - - -
14-Jan-14 3.7 22.7 0.3 -1.6 2.6 - - - - -
15-Jan-14 2.3 9.9 -0.6 -2.4 1.2 - - - - -
16-Jan-14 1.8 10.1 0.7 -1.3 2.8 - - - - -
17-Jan-14 1.1 5.1 -0.7 -3.0 1.3 - - - - -
18-Jan-14 2.0 15.8 -0.1 -3.3 5.5 - - - - -
19-Jan-14 1.6 6.7 -4.0 -6.3 -0.3 - - - - -
20-Jan-14 0.6 4.3 -2.5 -5.1 -0.8 - - - - -
21-Jan-14 0.9 4.2 -0.5 -1.8 0.9 - - - - -
22-Jan-14 0.9 5.5 1.2 0.1 2.8 - - - - -
23-Jan-14 1.1 5.3 2.5 1.1 4.6 - - - - -
24-Jan-14 0.5 2.8 2.3 0.4 4.6 - - - - -
25-Jan-14 0.8 3.7 3.7 2.2 5.6 - - - - -
26-Jan-14 0.9 4.9 2.3 0.7 3.8 - - - - -
27-Jan-14 1.2 4.5 1.8 -1.1 3.4 - - - - -
28-Jan-14 0.5 3.7 0.1 -0.6 1.4 - - - - -
29-Jan-14 0.7 6.2 -0.4 -1.3 0.9 - - - - -
30-Jan-14 2.6 14.2 -6.3 -11.0 -0.2 - - - - -
31-Jan-14 0.7 3.5 -9.7 -11.5 -7.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-14 1.9 15.4 -8.8 -12.5 -3.5 - - - - -
2-Feb-14 3.8 14.0 -8.0 -11.2 -4.9 - - - - -
3-Feb-14 7.9 17.9 -8.5 -10.5 -6.8 - - - - -
4-Feb-14 2.8 17.3 -13.3 -15.3 -10.4 - - - - -
5-Feb-14 1.7 7.2 -13.7 -15.4 -11.3 - - - - -
6-Feb-14 0.7 4.3 -15.7 -17.5 -13.3 - - - - -
7-Feb-14 0.4 2.6 -16.6 -18.5 -13.9 - - - - -
8-Feb-14 0.6 4.5 -15.0 -17.7 -11.7 - - - - -
9-Feb-14 0.7 2.8 -17.4 -19.6 -15.4 - - - - -
10-Feb-14 1.0 4.0 -16.9 -20.3 -13.4 - - - - -
11-Feb-14 0.7 4.5 -13.9 -16.3 -9.8 - - - - -
12-Feb-14 1.2 5.9 -11.4 -14.1 -9.0 - - - - -
13-Feb-14 0.8 4.2 -8.4 -13.0 -4.5 - - - - -
14-Feb-14 2.0 11.2 -2.7 -5.1 -0.3 - - - - -
15-Feb-14 4.0 21.5 -1.1 -5.1 1.3 - - - - -
16-Feb-14 2.7 10.7 -4.2 -6.7 0.0 - - - - -
17-Feb-14 1.3 8.4 -3.8 -5.9 -0.1 - - - - -
18-Feb-14 1.2 6.3 -5.0 -8.4 -1.9 - - - - -
19-Feb-14 1.6 6.0 -5.5 -9.0 -1.4 - - - - -
20-Feb-14 0.8 3.6 -5.6 -7.6 -0.9 - - - - -
21-Feb-14 0.9 4.7 -7.4 -10.5 -3.1 - - - - -
22-Feb-14 5.4 18.1 -10.2 -13.8 -7.8 - - - - -
23-Feb-14 2.1 11.0 -10.9 -13.6 -7.0 - - - - -
24-Feb-14 2.9 8.0 -10.1 -13.3 -6.6 - - - - -
25-Feb-14 0.8 7.0 -7.8 -10.5 -4.0 - - - - -
26-Feb-14 0.7 3.8 -5.2 -8.5 -0.3 - - - - -
27-Feb-14 0.7 4.1 -3.8 -6.5 -0.6 - - - - -
28-Feb-14 3.4 15.1 -4.5 -9.1 -2.0 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-14 7.3 19.4 -9.7 -14.6 -7.5 - - - - -
2-Mar-14 8.9 21.6 -12.4 -15.7 -10.4 - - - - -
3-Mar-14 3.9 18.6 -14.9 -17.7 -12.4 - - - - -
4-Mar-14 1.2 6.0 -17.6 -20.1 -13.0 - - - - -
5-Mar-14 2.1 9.0 -15.1 -19.3 -8.8 - - - - -
6-Mar-14 2.3 9.4 -9.8 -14.9 -4.5 - - - - -
7-Mar-14 0.6 4.7 -5.8 -10.7 -1.5 - - - - -
8-Mar-14 1.3 5.4 0.5 -3.6 4.5 - - - - -
9-Mar-14 2.6 11.1 0.3 -0.5 1.9 - - - - -
10-Mar-14 1.9 7.9 0.1 -1.5 3.3 - - - - -
11-Mar-14 1.3 6.9 0.1 -1.7 1.2 - - - - -
12-Mar-14 4.3 13.1 0.2 -2.0 1.4 - - - - -
13-Mar-14 1.4 7.1 -1.2 -4.5 4.0 - - - - -
14-Mar-14 1.8 9.7 -0.3 -2.6 2.6 - - - - -
15-Mar-14 1.5 7.2 -0.9 -4.4 3.1 - - - - -
16-Mar-14 3.7 11.6 -0.4 -5.2 2.4 - - - - -
17-Mar-14 2.2 7.4 -3.2 -6.3 0.4 - - - - -
18-Mar-14 1.3 9.2 -1.1 -3.5 1.5 - - - - -
19-Mar-14 2.1 6.7 -2.9 -7.5 1.6 - - - - -
20-Mar-14 1.2 4.5 -5.6 -9.5 0.8 - - - - -
21-Mar-14 1.9 8.6 -5.4 -10.1 1.4 - - - - -
22-Mar-14 3.2 12.0 -4.1 -6.7 0.0 - - - - -
23-Mar-14 1.4 6.4 -6.5 -11.8 -0.3 - - - - -
24-Mar-14 1.6 10.1 -4.6 -8.7 0.8 - - - - -
25-Mar-14 1.5 10.7 -2.5 -6.0 3.1 - - - - -
26-Mar-14 3.0 11.1 -3.5 -6.7 1.6 - - - - -
27-Mar-14 3.4 11.5 -5.4 -8.0 -0.6 - - - - -
28-Mar-14 3.2 7.1 -3.7 -9.2 1.8 - - - - -
29-Mar-14 2.7 6.4 -1.0 -4.8 3.9 - - - - -
30-Mar-14 1.7 6.3 -0.1 -3.9 6.5 - - - - -
31-Mar-14 1.3 5.3 0.0 -3.3 5.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-14 1.7 7.9 -1.0 -5.7 4.8 - - - - -
2-Apr-14 1.7 8.4 0.2 -3.6 6.3 - - - - -
3-Apr-14 1.3 5.8 -0.1 -3.8 4.2 - - - - -
4-Apr-14 2.4 6.4 -1.4 -6.3 5.1 - - - - -
5-Apr-14 0.5 2.6 -0.1 -3.5 5.0 - - - - -
6-Apr-14 1.3 5.8 1.1 -0.9 5.2 - - - - -
7-Apr-14 0.8 5.0 0.4 -0.1 2.0 - - - - -
8-Apr-14 2.6 14.0 0.5 -1.6 4.7 - - - - -
9-Apr-14 2.7 9.4 -0.2 -2.0 3.4 - - - - -
10-Apr-14 1.7 7.2 1.5 -0.5 6.4 - - - - -
11-Apr-14 2.0 12.8 1.0 -4.7 6.9 - - - - -
12-Apr-14 1.6 5.9 -0.3 -6.8 6.5 - - - - -
13-Apr-14 1.1 4.9 2.6 -4.6 10.9 - - - - -
14-Apr-14 1.6 6.8 3.3 -0.6 9.8 - - - - -
15-Apr-14 1.0 4.4 2.7 -1.4 12.1 - - - - -
16-Apr-14 2.4 13.1 3.2 -3.1 10.0 - - - - -
17-Apr-14 2.1 12.8 3.1 0.0 8.1 - - - - -
18-Apr-14 1.7 6.0 2.2 -2.1 8.9 - - - - -
19-Apr-14 1.9 11.3 3.1 -2.3 9.8 - - - - -
20-Apr-14 1.7 9.3 4.0 0.2 10.5 - - - - -
21-Apr-14 1.2 9.0 3.0 -2.0 11.7 - - - - -
22-Apr-14 1.0 6.1 0.2 -3.6 4.6 - - - - -
23-Apr-14 1.6 5.0 1.5 -2.5 7.2 - - - - -
24-Apr-14 1.3 8.9 1.9 -3.5 8.4 - - - - -
25-Apr-14 1.4 6.4 3.5 -2.5 9.6 - - - - -
26-Apr-14 1.2 5.9 4.9 0.2 11.7 - - - - -
27-Apr-14 1.6 11.9 3.5 -0.4 10.7 - - - - -
28-Apr-14 2.2 9.5 4.1 -0.6 9.9 - - - - -
29-Apr-14 1.2 7.4 2.7 0.2 5.0 - - - - -
30-Apr-14 0.5 4.1 2.7 0.0 6.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-14 2.1 14.8 7.0 1.4 12.4 - - - - -
2-May-14 6.0 22.5 8.6 4.6 11.6 - - - - -
3-May-14 7.2 17.0 4.8 1.5 8.0 - - - - -
4-May-14 2.5 8.1 4.7 -0.3 9.3 - - - - -
5-May-14 1.8 5.1 5.5 -1.1 11.0 - - - - -
6-May-14 1.7 5.5 7.1 1.3 12.0 - - - - -
7-May-14 1.8 10.4 7.2 2.1 12.7 - - - - -
8-May-14 1.4 6.9 7.4 3.4 12.9 - - - - -
9-May-14 1.7 6.1 9.0 3.3 14.1 - - - - -
10-May-14 1.5 6.6 8.6 2.5 14.0 - - - - -
11-May-14 1.1 5.6 8.5 3.4 14.0 - - - - -
12-May-14 1.2 6.6 8.3 3.2 15.9 - - - - -
13-May-14 1.4 7.1 6.6 4.0 10.5 - - - - -
14-May-14 1.0 6.0 5.5 3.6 9.0 - - - - -
15-May-14 1.4 6.6 8.8 2.4 14.8 - - - - -
16-May-14 2.6 7.5 10.4 6.3 14.5 - - - - -
17-May-14 2.0 6.4 8.5 2.8 13.4 - - - - -
18-May-14 2.6 7.8 7.4 4.0 12.9 - - - - -
19-May-14 1.5 9.1 5.8 3.2 9.7 - - - - -
20-May-14 1.6 10.2 3.2 1.6 5.8 - - - - -
21-May-14 1.4 6.2 4.2 0.2 9.9 - - - - -
22-May-14 0.7 4.2 3.5 0.0 7.6 - - - - -
23-May-14 1.6 9.1 5.2 2.7 10.4 - - - - -
24-May-14 1.8 4.9 6.1 3.1 10.1 - - - - -
25-May-14 2.4 6.2 7.7 1.6 13.4 - - - - -
26-May-14 2.3 8.2 9.8 2.8 17.0 - - - - -
27-May-14 2.3 7.9 9.5 3.1 17.3 - - - - -
28-May-14 2.4 11.0 9.2 2.7 16.2 - - - - -
29-May-14 2.3 8.5 7.5 2.9 12.5 - - - - -
30-May-14 2.5 10.0 9.0 5.3 16.1 - - - - -
31-May-14 2.1 9.9 8.2 5.1 13.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-14 2.4 6.7 9.8 5.3 15.1 - - - - -
2-Jun-14 3.3 12.6 8.7 3.1 14.0 - - - - -
3-Jun-14 2.0 10.3 6.0 3.1 11.3 - - - - -
4-Jun-14 2.3 6.7 4.7 2.1 10.5 - - - - -
5-Jun-14 3.0 7.7 7.9 3.5 14.5 - - - - -
6-Jun-14 3.1 8.1 9.8 2.3 17.5 - - - - -
7-Jun-14 1.6 5.1 8.3 4.3 12.3 - - - - -
8-Jun-14 1.8 11.8 6.7 4.1 10.0 - - - - -
9-Jun-14 2.1 9.8 6.7 3.4 13.3 - - - - -
10-Jun-14 1.6 8.9 7.4 3.4 13.6 - - - - -
11-Jun-14 2.3 9.0 9.6 2.1 17.4 - - - - -
12-Jun-14 2.8 8.1 11.3 3.7 19.1 - - - - -
13-Jun-14 3.2 12.8 9.6 3.6 15.5 - - - - -
14-Jun-14 2.1 10.3 5.9 3.9 9.7 - - - - -
15-Jun-14 1.6 6.5 7.1 3.2 14.2 - - - - -
16-Jun-14 2.6 6.5 9.3 1.5 16.2 - - - - -
17-Jun-14 1.8 8.5 8.1 5.1 13.3 - - - - -
18-Jun-14 2.2 8.3 8.6 4.1 14.6 - - - - -
19-Jun-14 1.3 7.2 8.3 3.6 14.2 - - - - -
20-Jun-14 2.4 12.0 6.7 4.8 10.0 - - - - -
21-Jun-14 1.7 12.8 7.7 3.8 13.5 - - - - -
22-Jun-14 1.3 8.5 9.1 6.1 13.0 - - - - -
23-Jun-14 2.0 6.4 12.3 8.1 17.8 - - - - -
24-Jun-14 3.4 11.4 9.4 5.9 14.3 - - - - -
25-Jun-14 1.6 7.4 8.5 5.0 15.7 - - - - -
26-Jun-14 2.5 7.2 11.5 2.8 18.5 - - - - -
27-Jun-14 1.8 6.6 11.7 7.3 18.1 - - - - -
28-Jun-14 2.3 10.0 11.0 7.1 15.5 - - - - -
29-Jun-14 1.8 10.0 10.4 6.8 16.1 - - - - -
30-Jun-14 1.6 6.0 9.4 6.6 13.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-14 1.9 8.8 11.5 6.5 18.8 - - - - -
2-Jul-14 2.1 12.5 12.4 9.5 19.2 - - - - -
3-Jul-14 2.5 9.2 10.7 7.2 15.3 - - - - -
4-Jul-14 1.7 9.1 9.3 6.0 14.3 - - - - -
5-Jul-14 1.6 6.8 10.9 4.8 17.1 - - - - -
6-Jul-14 3.0 7.1 13.0 8.1 18.1 - - - - -
7-Jul-14 2.1 8.3 13.5 8.7 18.6 - - - - -
8-Jul-14 1.8 8.3 10.3 7.5 14.7 - - - - -
9-Jul-14 2.6 11.3 9.8 6.6 14.9 - - - - -
10-Jul-14 2.7 7.0 13.0 6.3 20.0 - - - - -
11-Jul-14 3.2 8.1 15.5 8.7 22.1 - - - - -
12-Jul-14 3.8 8.5 17.7 11.1 23.6 - - - - -
13-Jul-14 3.7 8.2 17.8 10.5 23.6 - - - - -
14-Jul-14 3.7 8.2 18.1 12.1 24.1 - - - - -
15-Jul-14 3.6 11.2 17.1 11.5 22.6 - - - - -
16-Jul-14 3.1 11.1 15.4 8.4 22.1 - - - - -
17-Jul-14 2.9 11.9 12.8 6.6 18.3 - - - - -
18-Jul-14 0.9 4.4 8.7 6.9 11.4 - - - - -
19-Jul-14 1.4 5.0 10.4 7.0 15.0 - - - - -
20-Jul-14 2.4 10.1 10.9 8.1 15.6 - - - - -
21-Jul-14 1.9 7.9 11.0 6.8 18.8 - - - - -
22-Jul-14 2.0 8.4 11.9 5.9 19.7 - - - - -
23-Jul-14 2.6 6.7 12.8 8.4 18.0 - - - - -
24-Jul-14 2.1 9.4 10.8 7.9 14.6 - - - - -
25-Jul-14 1.2 6.1 9.7 7.0 13.7 - - - - -
26-Jul-14 1.4 8.9 10.9 7.4 15.2 - - - - -
27-Jul-14 1.6 8.1 11.7 7.8 17.9 - - - - -
28-Jul-14 2.1 12.2 12.0 8.7 17.2 - - - - -
29-Jul-14 1.6 9.1 10.5 7.8 14.4 - - - - -
30-Jul-14 1.9 6.1 9.5 6.7 15.4 - - - - -
31-Jul-14 2.5 6.6 12.0 5.4 18.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-14 2.9 7.8 14.6 7.6 21.0 - - - - -
2-Aug-14 3.0 7.4 15.9 8.6 22.3 - - - - -
3-Aug-14 3.2 7.5 15.9 9.8 21.9 - - - - -
4-Aug-14 2.6 7.2 15.1 11.2 19.0 - - - - -
5-Aug-14 2.6 9.0 11.7 8.7 15.2 - - - - -
6-Aug-14 2.7 11.0 10.2 7.2 14.3 - - - - -
7-Aug-14 1.2 5.6 8.7 6.6 12.6 - - - - -
8-Aug-14 1.4 6.2 8.8 6.5 11.5 - - - - -
9-Aug-14 1.0 3.8 8.7 6.9 10.3 - - - - -
10-Aug-14 1.8 5.9 10.7 8.7 12.6 - - - - -
11-Aug-14 3.0 7.3 15.9 11.3 21.1 - - - - -
12-Aug-14 2.8 7.4 16.0 11.2 21.7 - - - - -
13-Aug-14 2.8 6.9 14.8 9.6 20.8 - - - - -
14-Aug-14 2.8 7.5 15.2 10.8 20.4 - - - - -
15-Aug-14 2.1 6.9 13.9 11.0 18.3 - - - - -
16-Aug-14 2.1 9.4 13.0 9.9 18.8 - - - - -
17-Aug-14 1.6 6.4 10.3 9.3 12.3 - - - - -
18-Aug-14 1.9 7.7 10.5 8.6 13.3 - - - - -
19-Aug-14 1.5 5.7 10.5 7.0 17.6 - - - - -
20-Aug-14 2.1 6.7 11.5 5.1 18.1 - - - - -
21-Aug-14 2.1 12.0 12.5 7.5 19.4 - - - - -
22-Aug-14 2.5 7.0 13.1 7.7 19.1 - - - - -
23-Aug-14 2.0 5.8 11.2 8.9 12.6 - - - - -
24-Aug-14 1.2 4.7 10.1 6.5 14.3 - - - - -
25-Aug-14 2.1 5.9 10.3 8.6 12.2 - - - - -
26-Aug-14 2.4 8.7 9.9 6.9 12.5 - - - - -
27-Aug-14 1.5 7.4 8.6 6.4 13.5 - - - - -
28-Aug-14 1.2 6.3 9.2 6.7 13.3 - - - - -
29-Aug-14 0.7 4.7 7.2 5.6 9.5 - - - - -
30-Aug-14 1.2 5.1 6.6 5.5 8.6 - - - - -
31-Aug-14 1.1 5.1 6.9 5.7 9.5 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 72 of 122



Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-14 1.1 5.4 6.5 5.3 8.7 - - - - -
2-Sep-14 0.9 5.4 8.4 6.0 14.8 - - - - -
3-Sep-14 0.8 4.5 8.1 6.1 11.2 - - - - -
4-Sep-14 1.2 4.8 8.9 7.0 12.1 - - - - -
5-Sep-14 2.1 9.6 11.5 7.8 17.2 - - - - -
6-Sep-14 1.6 6.2 11.3 8.9 15.4 - - - - -
7-Sep-14 1.4 8.0 8.5 6.6 12.6 - - - - -
8-Sep-14 0.8 4.7 7.2 3.1 10.6 - - - - -
9-Sep-14 0.9 4.9 7.1 4.6 12.5 - - - - -
10-Sep-14 1.0 4.6 7.3 2.3 11.7 - - - - -
11-Sep-14 0.7 3.6 7.1 5.5 9.5 - - - - -
12-Sep-14 1.8 5.9 9.2 5.5 15.7 - - - - -
13-Sep-14 1.3 5.6 10.7 5.5 18.0 - - - - -
14-Sep-14 1.6 6.2 12.0 6.0 18.6 - - - - -
15-Sep-14 2.2 6.8 12.3 8.4 17.6 - - - - -
16-Sep-14 2.1 6.1 11.6 7.8 16.6 - - - - -
17-Sep-14 1.5 5.6 10.9 7.9 17.6 - - - - -
18-Sep-14 1.3 9.8 8.1 6.5 10.1 - - - - -
19-Sep-14 2.0 12.7 6.3 4.2 7.6 - - - - -
20-Sep-14 1.9 7.2 8.0 5.4 11.3 - - - - -
21-Sep-14 2.6 12.4 12.8 7.7 21.0 - - - - -
22-Sep-14 1.5 7.6 7.1 4.0 9.7 - - - - -
23-Sep-14 0.9 4.0 7.8 3.3 13.9 - - - - -
24-Sep-14 1.1 5.2 8.2 6.4 10.4 - - - - -
25-Sep-14 0.7 4.7 8.6 5.5 15.1 - - - - -
26-Sep-14 1.0 4.6 8.0 3.7 15.6 - - - - -
27-Sep-14 1.1 5.6 8.1 7.4 9.5 - - - - -
28-Sep-14 1.9 14.7 8.4 5.6 11.5 - - - - -
29-Sep-14 1.2 7.6 6.0 4.5 9.2 - - - - -
30-Sep-14 2.1 12.5 4.6 1.6 7.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-14 1.5 8.0 1.0 -2.5 5.1 - - - - -
2-Oct-14 1.0 10.3 -0.1 0.1 4.4 66.8 - - - -
3-Oct-14 1.7 5.2 5.6 0.6 9.7 89.3 - - - -
4-Oct-14 2.2 8.8 8.5 6.8 10.6 78.6 - - - -
5-Oct-14 1.7 5.9 6.7 5.4 8.4 84.0 - - - -
6-Oct-14 2.3 7.7 5.1 2.6 6.6 74.1 - - - -
7-Oct-14 0.8 4.6 3.0 1.6 5.5 77.6 - - - -
8-Oct-14 1.2 4.2 3.1 0.1 6.3 60.6 - - - -
9-Oct-14 1.5 5.8 6.9 3.5 10.5 90.4 - - - -
10-Oct-14 1.7 7.3 6.9 4.4 11.3 87.7 - - - -
11-Oct-14 1.2 5.0 5.3 3.8 6.7 88.9 - - - -
12-Oct-14 1.2 5.6 5.1 3.7 6.4 87.8 - - - -
13-Oct-14 1.6 11.7 4.8 2.4 7.7 84.5 - - - -
14-Oct-14 1.9 9.3 4.1 1.2 6.6 67.5 - - - -
15-Oct-14 1.8 17.0 5.4 2.3 8.1 70.1 - - - -
16-Oct-14 1.2 4.1 3.7 2.2 5.2 82.8 - - - -
17-Oct-14 1.5 4.4 3.9 2.9 4.9 83.8 - - - -
18-Oct-14 1.6 7.1 5.4 3.9 8.1 85.0 - - - -
19-Oct-14 2.1 10.9 6.8 4.2 10.7 75.6 - - - -
20-Oct-14 1.7 9.9 4.3 2.7 8.2 87.3 - - - -
21-Oct-14 2.9 12.9 4.9 2.2 8.0 71.2 - - - -
22-Oct-14 1.5 8.3 3.9 2.0 6.0 67.9 - - - -
23-Oct-14 1.1 5.6 2.1 -0.2 4.3 81.7 - - - -
24-Oct-14 1.0 4.5 2.3 0.1 4.6 72.8 - - - -
25-Oct-14 1.7 9.8 3.1 0.6 5.4 57.3 - - - -
26-Oct-14 1.2 4.2 1.2 -1.1 4.0 56.7 - - - -
27-Oct-14 0.9 6.0 1.5 -0.1 2.9 83.4 - - - -
28-Oct-14 1.3 6.3 2.9 0.6 5.1 73.6 - - - -
29-Oct-14 1.4 4.5 2.7 0.9 4.5 88.6 - - - -
30-Oct-14 2.4 15.4 4.0 -0.1 7.6 77.9 - - - -
31-Oct-14 1.2 5.5 -0.2 -2.1 1.5 90.4 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-14 1.1 4.1 0.2 -0.5 1.6 90.5 - - - -
2-Nov-14 0.9 3.8 0.5 -0.6 2.2 92.2 - - - -
3-Nov-14 1.8 7.6 0.8 -0.9 3.2 77.9 - - - -
4-Nov-14 1.7 7.4 0.9 -0.6 2.6 87.1 - - - -
5-Nov-14 4.7 21.9 1.0 -1.0 6.0 76.3 - - - -
6-Nov-14 1.8 11.7 1.2 -1.2 3.4 88.5 - - - -
7-Nov-14 0.9 4.4 -0.5 -1.8 0.8 87.2 - - - -
8-Nov-14 0.5 4.9 -0.3 -2.0 2.5 86.6 - - - -
9-Nov-14 1.6 5.7 -1.7 -3.8 0.0 76.0 - - - -
10-Nov-14 1.2 4.5 -2.1 -4.3 0.1 59.4 - - - -
11-Nov-14 1.3 5.8 -2.9 -5.1 -1.5 59.2 - - - -
12-Nov-14 1.0 3.3 -4.1 -6.3 -1.5 48.2 - - - -
13-Nov-14 0.9 2.9 -3.1 -5.3 -1.0 42.7 - - - -
14-Nov-14 0.8 2.8 -0.9 -3.1 1.7 40.2 - - - -
15-Nov-14 1.0 3.4 -0.4 -2.4 2.0 44.1 - - - -
16-Nov-14 1.1 4.7 -0.4 -2.4 3.4 48.4 - - - -
17-Nov-14 1.1 5.5 1.3 -0.5 3.9 66.2 - - - -
18-Nov-14 1.1 3.7 0.5 -1.1 2.3 85.8 - - - -
19-Nov-14 0.7 2.9 0.2 -0.4 1.6 96.9 - - - -
20-Nov-14 0.7 2.3 0.3 -0.2 1.3 96.8 - - - -
21-Nov-14 0.9 4.3 0.4 -0.9 1.6 94.4 - - - -
22-Nov-14 1.2 4.2 -0.6 -1.3 0.6 95.2 - - - -
23-Nov-14 1.9 4.9 -0.5 -2.1 0.9 90.2 - - - -
24-Nov-14 1.5 5.0 -0.3 -1.2 1.9 88.0 - - - -
25-Nov-14 1.3 3.8 -1.0 -2.0 0.1 90.3 - - - -
26-Nov-14 3.6 16.8 -3.4 -5.9 -1.8 66.5 - - - -
27-Nov-14 8.4 20.6 -4.9 -10.1 -2.3 51.8 - - - -
28-Nov-14 7.8 19.1 -12.7 -16.3 -9.8 42.0 - - - -
29-Nov-14 1.0 4.1 -13.9 -16.9 -10.1 47.5 - - - -
30-Nov-14 0.8 2.6 -10.2 -11.2 -9.1 78.4 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-14 0.9 4.0 -9.5 -11.2 -7.2 88.5 - - - -
2-Dec-14 1.9 4.8 -2.8 -8.4 0.0 83.9 - - - -
3-Dec-14 1.0 5.0 -2.0 -4.8 -0.4 93.3 - - - -
4-Dec-14 1.5 5.1 -4.2 -7.3 -1.6 53.3 - - - -
5-Dec-14 1.1 4.9 -3.1 -4.6 -1.7 43.5 - - - -
6-Dec-14 0.9 4.7 -2.7 -4.1 -0.5 84.2 - - - -
7-Dec-14 1.2 5.7 0.4 -2.9 3.3 80.8 - - - -
8-Dec-14 1.9 12.7 3.0 1.2 6.6 78.0 - - - -
9-Dec-14 2.0 9.2 3.9 1.4 6.8 74.3 - - - -
10-Dec-14 2.5 14.1 2.7 -0.3 6.7 74.2 - - - -
11-Dec-14 3.4 13.0 3.6 0.6 6.9 65.6 - - - -
12-Dec-14 0.9 3.6 0.3 -0.9 1.8 91.6 - - - -
13-Dec-14 1.3 4.3 -0.3 -1.3 1.1 85.7 - - - -
14-Dec-14 1.4 6.7 0.7 -0.7 2.0 59.8 - - - -
15-Dec-14 1.2 5.3 -2.0 -3.9 1.4 57.7 - - - -
16-Dec-14 0.8 3.1 -2.0 -3.4 0.4 81.0 - - - -
17-Dec-14 1.4 5.6 -4.1 -5.7 -1.7 70.7 - - - -
18-Dec-14 1.3 5.1 -2.4 -5.4 -0.1 65.2 - - - -
19-Dec-14 1.3 7.2 -0.7 -2.8 2.1 73.8 - - - -
20-Dec-14 1.7 9.0 1.1 -1.1 3.2 74.4 - - - -
21-Dec-14 1.2 4.4 -0.2 -1.6 1.0 92.7 - - - -
22-Dec-14 1.5 5.1 -0.7 -3.0 1.0 85.8 - - - -
23-Dec-14 1.3 7.8 -1.1 -3.0 0.5 75.8 - - - -
24-Dec-14 1.0 4.5 -2.2 -4.6 -0.6 87.6 - - - -
25-Dec-14 1.2 4.4 -2.8 -4.6 -1.0 90.1 - - - -
26-Dec-14 1.1 4.3 -1.7 -3.2 -0.1 92.1 - - - -
27-Dec-14 1.4 10.6 -3.2 -5.0 -0.8 76.0 - - - -
28-Dec-14 3.7 15.3 -6.7 -9.9 -4.3 51.0 - - - -
29-Dec-14 1.0 4.4 -9.6 -11.8 -7.0 48.1 - - - -
30-Dec-14 1.1 4.6 -6.2 -9.3 -3.3 54.5 - - - -
31-Dec-14 1.2 4.4 -3.0 -5.3 0.0 86.0 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2015
1-Jan-15 1.7 7.6 0.3 -1.4 3.4 94.6 - - - -
2-Jan-15 2.9 12.2 -5.3 -15.2 0.1 82.2 - - - -
3-Jan-15 1.3 7.3 -14.2 -16.6 -12.0 61.6 - - - -
4-Jan-15 3.6 19.2 -11.2 -14.6 -8.1 52.6 - - - -
5-Jan-15 1.8 7.9 -9.5 -11.1 -7.7 62.1 - - - -
6-Jan-15 1.4 8.0 -6.7 -8.3 -5.1 83.8 - - - -
7-Jan-15 1.2 4.2 -4.1 -6.3 0.1 94.1 - - - -
8-Jan-15 1.4 7.7 -2.2 -4.3 1.1 89.5 - - - -
9-Jan-15 1.2 7.6 -2.4 -3.5 -1.3 86.8 - - - -
10-Jan-15 1.0 3.9 -1.7 -3.3 1.3 85.6 - - - -
11-Jan-15 0.9 3.4 -2.6 -4.0 -1.2 69.4 - - - -
12-Jan-15 1.0 7.3 -2.8 -4.8 -1.4 85.8 - - - -
13-Jan-15 1.4 4.6 1.7 -2.0 4.6 90.6 - - - -
14-Jan-15 1.2 4.8 2.2 0.1 3.8 86.3 - - - -
15-Jan-15 1.9 12.6 2.0 -0.2 5.8 84.6 - - - -
16-Jan-15 1.8 7.2 0.5 -0.4 1.2 86.0 - - - -
17-Jan-15 1.7 11.7 1.0 -0.5 3.9 86.9 - - - -
18-Jan-15 1.1 5.0 0.8 -0.6 3.5 79.4 - - - -
19-Jan-15 1.5 5.3 0.0 -1.2 1.4 88.5 - - - -
20-Jan-15 1.2 4.3 0.2 -1.3 2.5 89.0 - - - -
21-Jan-15 1.4 4.6 0.6 -0.2 2.6 95.1 - - - -
22-Jan-15 2.3 11.3 3.9 0.8 6.2 80.2 - - - -
23-Jan-15 1.6 7.9 2.7 0.5 4.7 83.7 - - - -
24-Jan-15 2.0 9.2 1.3 -0.3 4.7 87.1 - - - -
25-Jan-15 2.7 11.7 1.9 0.3 3.9 84.3 - - - -
26-Jan-15 1.4 4.8 -1.4 -3.5 1.2 67.1 - - - -
27-Jan-15 1.2 4.7 -2.4 -4.5 0.1 69.3 - - - -
28-Jan-15 1.7 5.4 -2.1 -3.7 -0.5 78.9 - - - -
29-Jan-15 1.1 4.3 -0.5 -3.3 2.9 90.0 - - - -
30-Jan-15 1.2 4.3 -4.4 -6.0 -2.5 47.5 - - - -
31-Jan-15 1.0 4.5 -5.9 -7.9 -3.6 54.0 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-15 1.9 13.0 -5.6 -8.1 -2.2 67.8 - - - -
2-Feb-15 1.3 4.1 -10.0 -12.0 -7.7 83.3 - - - -
3-Feb-15 0.8 3.5 -8.9 -11.9 -3.6 75.0 - - - -
4-Feb-15 0.8 9.6 -5.4 -8.0 -1.5 88.4 - - - -
5-Feb-15 2.2 13.0 -3.7 -7.2 -0.9 73.4 - - - -
6-Feb-15 1.8 15.6 -9.6 -12.9 -7.0 86.1 - - - -
7-Feb-15 1.1 5.2 -11.3 -13.9 -7.1 86.0 - - - -
8-Feb-15 1.1 3.5 -4.7 -8.3 -0.9 81.5 - - - -
9-Feb-15 1.2 5.2 -5.4 -7.6 -2.9 57.0 - - - -
10-Feb-15 1.0 3.9 -5.6 -7.4 -2.6 51.5 - - - -
11-Feb-15 1.1 5.2 -1.8 -5.5 0.6 92.9 - - - -
12-Feb-15 1.3 4.8 1.0 -0.6 3.6 94.7 - - - -
13-Feb-15 2.1 11.1 2.5 0.3 6.2 86.3 - - - -
14-Feb-15 1.4 5.3 0.8 -0.4 2.9 88.2 - - - -
15-Feb-15 1.1 4.2 0.6 -0.7 4.2 87.5 - - - -
16-Feb-15 1.2 4.0 0.6 -2.0 4.0 64.5 - - - -
17-Feb-15 1.2 5.5 2.9 0.2 6.4 54.4 - - - -
18-Feb-15 1.7 8.3 3.1 -0.3 6.5 66.1 - - - -
19-Feb-15 1.2 3.3 0.7 -0.7 3.4 91.3 - - - -
20-Feb-15 1.2 4.4 -1.2 -3.8 1.3 73.4 - - - -
21-Feb-15 1.3 4.8 -0.3 -2.8 2.4 42.9 - - - -
22-Feb-15 1.1 4.0 2.9 -0.7 6.2 58.4 - - - -
23-Feb-15 1.6 9.7 3.4 1.1 6.5 70.3 - - - -
24-Feb-15 1.4 5.6 0.6 -0.8 2.8 80.4 - - - -
25-Feb-15 2.1 6.5 -1.5 -3.9 0.9 61.8 - - - -
26-Feb-15 3.6 19.1 -1.0 -3.6 1.2 56.9 - - - -
27-Feb-15 2.4 17.6 -1.2 -4.6 2.4 39.0 - - - -
28-Feb-15 1.6 6.4 -0.2 -3.0 3.8 47.6 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-15 3.5 17.5 -0.5 -3.6 3.2 49.4 - - - -
2-Mar-15 2.2 9.0 -2.6 -4.9 1.0 25.3 - - - -
3-Mar-15 1.2 4.4 -2.2 -5.2 3.0 37.7 - - - -
4-Mar-15 1.1 5.0 -0.8 -2.5 2.7 76.1 - - - -
5-Mar-15 1.0 3.0 -0.3 -1.5 1.7 94.4 - - - -
6-Mar-15 1.4 5.0 0.7 -1.4 4.5 81.1 - - - -
7-Mar-15 1.8 5.5 1.0 -1.9 3.4 76.0 - - - -
8-Mar-15 3.4 9.8 2.5 -0.1 4.3 81.8 - - - -
9-Mar-15 3.7 13.0 -1.5 -2.8 0.6 67.2 - - - -
10-Mar-15 2.2 6.0 -2.3 -4.3 2.0 60.3 - - - -
11-Mar-15 1.2 4.3 -2.4 -5.3 2.3 79.4 - - - -
12-Mar-15 2.2 20.0 1.5 -0.1 3.9 90.9 - - - -
13-Mar-15 1.8 6.8 0.4 -0.8 2.1 94.7 - - - -
14-Mar-15 4.8 12.9 -3.4 -5.9 -0.7 83.8 - - - -
15-Mar-15 1.9 5.7 -4.9 -6.7 -1.1 64.9 - - - -
16-Mar-15 0.9 4.4 -3.0 -7.1 4.4 40.0 - - - -
17-Mar-15 1.0 4.4 0.0 -3.8 6.3 45.6 - - - -
18-Mar-15 1.3 5.8 1.4 -1.6 5.6 74.6 - - - -
19-Mar-15 1.9 5.4 1.3 -1.0 4.9 65.9 - - - -
20-Mar-15 2.1 8.1 2.3 -0.2 7.2 64.9 - - - -
21-Mar-15 1.7 4.8 0.5 -1.6 3.4 66.9 - - - -
22-Mar-15 1.8 5.1 -0.2 -3.0 4.9 45.6 - - - -
23-Mar-15 1.6 6.3 -0.4 -3.1 3.4 61.6 - - - -
24-Mar-15 1.8 5.1 0.2 -2.6 4.4 60.7 - - - -
25-Mar-15 1.7 5.3 1.4 -0.6 4.1 68.6 - - - -
26-Mar-15 1.5 4.9 1.9 -0.3 7.1 86.3 - - - -
27-Mar-15 1.7 5.2 1.6 -0.2 4.8 79.1 - - - -
28-Mar-15 1.9 10.2 2.0 -0.6 5.7 71.4 - - - -
29-Mar-15 2.0 9.0 1.2 -0.2 4.8 85.2 - - - -
30-Mar-15 3.3 15.9 1.7 -1.4 5.7 62.3 - - - -
31-Mar-15 1.7 5.9 0.4 -0.7 3.7 87.3 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-15 1.8 10.8 0.3 -1.3 3.9 82.2 - - - -
2-Apr-15 1.6 7.5 1.3 -1.3 5.3 65.8 - - - -
3-Apr-15 1.8 14.9 2.0 -1.6 7.4 69.0 - - - -
4-Apr-15 1.2 5.2 0.5 -2.9 4.7 65.3 - - - -
5-Apr-15 2.1 4.6 1.1 -1.4 4.5 66.7 - - - -
6-Apr-15 2.0 8.0 1.6 -2.4 7.7 47.1 - - - -
7-Apr-15 2.9 7.7 2.5 -0.3 7.6 51.8 - - - -
8-Apr-15 2.0 8.8 2.7 0.0 7.4 50.0 - - - -
9-Apr-15 4.1 15.3 3.0 0.4 5.0 59.1 - - - -
10-Apr-15 3.4 13.0 0.6 -1.6 5.5 80.7 - - - -
11-Apr-15 2.1 12.9 -2.0 -3.4 2.4 76.8 - - - -
12-Apr-15 2.0 7.6 -1.6 -3.2 1.5 75.0 - - - -
13-Apr-15 1.2 6.6 -0.2 -2.5 3.2 81.5 - - - -
14-Apr-15 2.4 8.5 -0.4 -2.6 3.2 75.9 - - - -
15-Apr-15 1.6 10.9 0.5 -1.2 3.7 86.1 - - - -
16-Apr-15 1.7 5.0 0.8 -1.3 4.4 75.9 - - - -
17-Apr-15 2.6 12.0 0.4 -1.7 3.5 78.2 - - - -
18-Apr-15 2.0 5.0 1.0 -1.4 5.4 68.3 - - - -
19-Apr-15 1.1 3.5 2.6 -0.5 6.2 72.5 - - - -
20-Apr-15 1.1 5.4 5.2 1.9 9.4 80.8 - - - -
21-Apr-15 3.5 11.6 2.4 -0.7 5.7 75.6 - - - -
22-Apr-15 2.0 5.8 0.5 -2.4 5.6 62.9 - - - -
23-Apr-15 1.5 7.6 3.9 -0.2 8.7 49.9 - - - -
24-Apr-15 1.8 7.6 4.7 0.5 10.6 52.5 - - - -
25-Apr-15 1.8 7.1 5.7 2.4 10.5 51.2 - - - -
26-Apr-15 3.2 12.0 4.3 1.2 7.3 63.5 - - - -
27-Apr-15 1.8 10.8 2.1 -0.6 6.9 75.0 - - - -
28-Apr-15 3.8 20.6 3.3 -0.4 9.4 76.9 - - - -
29-Apr-15 1.5 6.0 1.0 -0.6 5.0 87.9 - - - -
30-Apr-15 1.0 3.2 0.9 -0.6 3.5 90.1 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-15 2.7 10.0 1.7 -0.4 5.2 82.1 - - - -
2-May-15 1.9 6.0 2.3 -0.2 7.0 77.5 - - - -
3-May-15 2.0 6.1 3.1 -0.9 9.0 48.3 - - - -
4-May-15 3.5 11.2 5.7 2.4 9.3 49.5 - - - -
5-May-15 2.9 9.7 6.6 4.5 10.8 44.6 - - - -
6-May-15 3.2 11.4 6.8 2.8 10.8 49.8 - - - -
7-May-15 2.0 5.9 6.6 3.2 9.5 55.7 - - - -
8-May-15 2.3 6.8 8.8 4.8 12.8 57.0 - - - -
9-May-15 2.1 5.7 8.6 6.1 12.6 60.1 - - - -
10-May-15 1.5 5.6 7.4 4.2 12.1 69.1 - - - -
11-May-15 2.0 6.1 8.1 3.8 13.5 69.0 - - - -
12-May-15 2.4 7.5 10.1 5.3 14.7 52.5 - - - -
13-May-15 2.7 7.3 10.3 5.0 14.1 59.9 - - - -
14-May-15 2.8 7.3 10.7 6.0 14.8 56.5 - - - -
15-May-15 2.9 7.8 11.9 7.6 15.4 53.4 - - - -
16-May-15 2.9 8.6 11.6 6.7 15.9 56.0 - - - -
17-May-15 2.6 6.9 12.5 8.7 16.8 46.0 - - - -
18-May-15 3.0 7.8 12.8 9.5 16.3 40.4 - - - -
19-May-15 3.0 7.6 11.9 8.7 15.2 48.8 - - - -
20-May-15 2.2 9.2 10.6 7.9 13.8 59.7 - - - -
21-May-15 2.5 7.2 11.5 6.9 16.9 53.6 - - - -
22-May-15 2.5 8.6 13.3 8.2 17.8 46.9 - - - -
23-May-15 2.8 8.2 11.4 8.0 14.1 67.4 - - - -
24-May-15 1.7 5.4 10.1 7.7 12.4 76.9 - - - -
25-May-15 2.4 5.4 10.4 7.8 15.5 73.2 - - - -
26-May-15 3.5 11.2 11.7 6.9 18.7 68.1 - - - -
27-May-15 2.9 10.9 9.8 7.3 12.8 64.3 - - - -
28-May-15 1.2 6.2 7.2 4.5 10.2 82.5 - - - -
29-May-15 2.8 9.4 10.7 5.4 15.4 61.2 - - - -
30-May-15 3.1 9.2 14.0 8.5 20.4 43.9 - - - -
31-May-15 3.5 11.8 13.7 8.6 18.8 56.8 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-15 2.7 10.3 14.0 8.0 20.4 51.9 - - - -
2-Jun-15 3.5 10.7 13.3 8.5 17.7 54.6 - - - -
3-Jun-15 2.8 9.1 9.8 8.4 11.7 69.8 - - - -
4-Jun-15 2.0 9.1 9.0 6.5 12.2 76.1 - - - -
5-Jun-15 2.4 10.5 8.7 6.7 11.3 85.5 - - - -
6-Jun-15 1.3 4.7 7.5 5.8 9.0 86.6 - - - -
7-Jun-15 1.6 8.3 8.0 5.5 11.3 90.2 - - - -
8-Jun-15 3.9 11.4 8.5 5.1 12.0 69.6 - - - -
9-Jun-15 2.2 10.6 9.4 3.6 15.3 59.8 - - - -
10-Jun-15 1.6 7.2 7.6 6.1 8.9 77.2 - - - -
11-Jun-15 2.8 10.5 5.8 4.1 8.5 82.7 - - - -
12-Jun-15 2.7 10.2 6.8 3.0 11.7 73.9 - - - -
13-Jun-15 1.7 10.2 9.5 3.7 15.2 71.1 - - - -
14-Jun-15 3.1 10.9 13.1 8.7 17.3 58.4 - - - -
15-Jun-15 3.7 9.2 14.8 11.1 19.2 40.6 - - - -
16-Jun-15 2.0 6.1 11.5 8.3 14.9 68.7 - - - -
17-Jun-15 1.7 7.4 10.7 6.8 16.1 75.3 - - - -
18-Jun-15 1.6 7.3 8.6 5.6 13.1 81.1 - - - -
19-Jun-15 1.8 6.0 6.9 4.9 9.0 88.2 - - - -
20-Jun-15 1.3 5.1 9.0 5.9 11.8 84.5 - - - -
21-Jun-15 2.2 6.8 12.1 7.9 19.0 71.8 - - - -
22-Jun-15 3.0 12.2 14.1 8.8 20.3 59.0 - - - -
23-Jun-15 3.1 8.5 14.3 9.2 20.0 50.7 - - - -
24-Jun-15 1.4 6.8 12.6 8.8 16.0 62.4 - - - -
25-Jun-15 1.7 6.9 12.0 10.2 14.6 79.5 - - - -
26-Jun-15 2.4 9.3 11.1 8.3 14.9 73.9 - - - -
27-Jun-15 2.3 7.2 11.8 8.4 16.0 66.3 - - - -
28-Jun-15 2.5 7.3 14.1 10.7 18.7 62.5 - - - -
29-Jun-15 1.5 5.6 13.5 10.7 15.4 72.8 - - - -
30-Jun-15 2.8 9.5 12.3 9.2 16.9 68.3 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-15 2.6 7.6 13.4 7.7 19.9 55.9 - - - -
2-Jul-15 4.0 12.2 12.0 8.4 15.4 67.1 - - - -
3-Jul-15 3.2 10.8 11.5 7.0 15.9 61.0 - - - -
4-Jul-15 3.3 8.4 13.7 6.6 19.5 52.4 - - - -
5-Jul-15 3.8 8.4 17.0 12.0 21.6 41.8 - - - -
6-Jul-15 3.9 9.7 19.2 14.1 24.1 38.5 - - - -
7-Jul-15 4.2 11.3 19.2 14.9 25.1 44.0 - - - -
8-Jul-15 3.7 12.8 15.7 12.8 20.3 63.8 - - - -
9-Jul-15 3.7 10.1 15.1 11.6 19.5 58.0 - - - -
10-Jul-15 2.1 6.2 12.6 10.0 15.1 68.5 - - - -
11-Jul-15 1.7 5.2 11.3 9.2 13.7 83.1 - - - -
12-Jul-15 1.9 10.4 11.6 9.6 14.4 80.1 - - - -
13-Jul-15 2.0 10.5 10.9 8.8 15.3 80.4 - - - -
14-Jul-15 1.3 5.1 9.6 7.7 11.9 84.6 - - - -
15-Jul-15 3.0 10.9 8.5 6.1 12.2 81.1 - - - -
16-Jul-15 2.5 8.7 9.3 6.6 13.1 77.5 - - - -
17-Jul-15 1.5 5.6 10.0 7.6 12.3 85.8 - - - -
18-Jul-15 3.2 11.0 13.0 10.3 17.7 80.2 - - - -
19-Jul-15 2.8 6.6 13.1 8.5 18.0 66.3 - - - -
20-Jul-15 1.6 5.8 11.2 9.8 13.6 84.4 - - - -
21-Jul-15 1.5 4.9 10.9 8.4 13.5 86.7 - - - -
22-Jul-15 2.8 11.2 11.3 8.6 16.0 77.6 - - - -
23-Jul-15 1.5 7.3 9.2 7.5 10.5 83.8 - - - -
24-Jul-15 1.5 5.9 8.5 6.4 11.8 84.8 - - - -
25-Jul-15 1.7 8.1 8.6 4.6 12.1 81.4 - - - -
26-Jul-15 1.4 5.1 9.4 7.3 11.9 86.3 - - - -
27-Jul-15 1.8 6.9 9.1 7.6 10.8 87.7 - - - -
28-Jul-15 1.9 6.2 8.8 7.1 10.4 88.3 - - - -
29-Jul-15 1.6 5.8 8.3 6.3 11.0 87.0 - - - -
30-Jul-15 1.3 4.3 9.0 6.8 11.2 85.5 - - - -
31-Jul-15 1.8 5.6 9.7 7.9 12.1 86.6 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-15 2.1 8.4 10.5 7.6 15.1 78.2 - - - -
2-Aug-15 1.6 5.3 9.1 7.1 11.4 78.9 - - - -
3-Aug-15 1.6 5.7 9.9 7.7 15.0 81.1 - - - -
4-Aug-15 1.3 4.4 9.6 7.7 13.7 83.6 - - - -
5-Aug-15 2.5 7.6 12.1 7.2 17.0 66.0 - - - -
6-Aug-15 1.7 5.2 11.0 8.5 14.4 79.3 - - - -
7-Aug-15 2.3 10.0 12.4 8.9 19.1 73.8 - - - -
8-Aug-15 2.0 7.3 12.1 6.7 17.7 69.0 - - - -
9-Aug-15 1.9 5.7 11.6 9.7 14.2 76.7 - - - -
10-Aug-15 2.2 5.7 10.5 9.3 11.5 83.7 - - - -
11-Aug-15 2.0 5.4 9.8 8.7 11.1 87.5 - - - -
12-Aug-15 2.1 7.8 10.5 8.6 14.6 88.0 - - - -
13-Aug-15 2.2 9.4 10.8 7.9 15.6 78.8 - - - -
14-Aug-15 2.2 6.8 11.7 6.6 16.9 54.8 - - - -
15-Aug-15 2.6 9.5 13.7 9.2 19.7 50.0 - - - -
16-Aug-15 1.7 6.2 10.8 8.8 13.2 74.9 - - - -
17-Aug-15 1.6 6.0 10.0 7.9 12.6 83.0 - - - -
18-Aug-15 2.4 10.8 12.4 9.8 14.5 81.1 - - - -
19-Aug-15 2.7 11.7 10.9 8.4 14.0 75.8 - - - -
20-Aug-15 1.7 5.7 8.7 7.0 10.7 85.4 - - - -
21-Aug-15 1.9 5.4 10.4 7.8 13.4 73.2 - - - -
22-Aug-15 2.0 8.1 9.5 7.2 13.0 81.8 - - - -
23-Aug-15 1.4 9.2 7.7 6.0 10.5 84.4 - - - -
24-Aug-15 1.5 6.2 8.6 5.0 13.2 75.9 - - - -
25-Aug-15 1.6 8.9 9.9 5.2 15.1 67.6 - - - -
26-Aug-15 2.2 7.1 12.0 7.4 17.6 57.5 - - - -
27-Aug-15 1.9 6.9 10.0 5.3 12.1 76.8 - - - -
28-Aug-15 2.0 10.3 8.5 4.7 12.1 80.0 - - - -
29-Aug-15 2.4 10.3 10.1 7.5 13.7 75.6 - - - -
30-Aug-15 2.3 12.5 5.7 2.0 8.1 88.6 - - - -
31-Aug-15 1.9 7.9 4.1 2.4 6.8 87.2 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-15 2.7 12.5 6.5 1.6 11.8 66.3 - - - -
2-Sep-15 3.0 14.0 9.0 5.0 12.6 50.0 - - - -
3-Sep-15 1.7 7.2 9.6 6.0 14.3 54.0 - - - -
4-Sep-15 1.3 4.6 9.8 6.0 14.3 55.0 - - - -
5-Sep-15 1.1 5.8 7.6 6.0 9.6 74.1 - - - -
6-Sep-15 1.1 4.1 7.1 5.5 9.3 88.3 - - - -
7-Sep-15 1.1 4.8 7.8 6.3 10.1 82.6 - - - -
8-Sep-15 1.4 5.3 9.1 6.6 12.7 73.1 - - - -
9-Sep-15 1.6 5.0 9.7 6.7 13.5 69.2 - - - -
10-Sep-15 1.8 5.6 9.6 8.1 11.6 84.1 - - - -
11-Sep-15 2.0 6.0 9.9 7.7 11.5 89.1 - - - -
12-Sep-15 1.7 10.7 7.0 4.2 9.7 85.3 - - - -
13-Sep-15 1.3 4.8 5.2 2.7 7.7 86.3 - - - -
14-Sep-15 1.3 6.0 4.2 1.5 9.1 87.5 - - - -
15-Sep-15 1.4 7.9 5.8 2.7 10.6 73.3 - - - -
16-Sep-15 1.4 5.4 6.4 4.2 9.7 79.3 - - - -
17-Sep-15 1.6 6.5 5.4 4.5 6.7 89.7 - - - -
18-Sep-15 2.1 14.9 5.8 4.0 9.6 89.5 - - - -
19-Sep-15 2.4 9.8 4.9 3.0 7.8 81.1 - - - -
20-Sep-15 1.3 8.6 3.9 2.1 6.5 87.7 - - - -
21-Sep-15 1.4 6.0 3.2 1.1 5.9 88.5 - - - -
22-Sep-15 1.8 10.2 4.6 1.7 7.8 70.9 - - - -
23-Sep-15 1.4 4.9 4.0 1.7 7.0 76.5 - - - -
24-Sep-15 2.0 11.0 4.0 1.6 8.0 74.1 - - - -
25-Sep-15 1.8 6.2 3.7 1.6 7.0 79.0 - - - -
26-Sep-15 2.9 11.0 4.4 3.4 5.7 76.1 - - - -
27-Sep-15 1.8 6.1 6.5 4.7 8.3 86.9 - - - -
28-Sep-15 0.9 2.9 6.9 5.5 8.2 90.3 - - - -
29-Sep-15 1.1 5.6 7.5 6.1 9.4 92.2 - - - -
30-Sep-15 1.9 8.5 7.0 3.1 9.7 88.5 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 85 of 122



Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-15 1.1 4.2 4.8 2.5 10.6 86.3 - - - -
2-Oct-15 1.9 11.6 4.7 1.8 9.7 55.5 - - - -
3-Oct-15 1.0 4.7 5.5 1.8 12.0 48.6 - - - -
4-Oct-15 0.9 3.0 5.7 2.2 11.4 54.9 - - - -
5-Oct-15 0.8 2.8 5.7 2.8 11.0 61.2 - - - -
6-Oct-15 1.2 5.2 6.9 3.4 10.3 59.3 - - - -
7-Oct-15 1.2 4.5 8.5 6.8 12.0 69.5 - - - -
8-Oct-15 1.6 5.2 8.7 7.2 11.4 88.2 - - - -
9-Oct-15 2.6 13.5 9.4 6.6 13.8 84.4 - - - -
10-Oct-15 1.3 6.0 6.3 4.7 8.3 86.8 - - - -
11-Oct-15 2.5 13.5 5.2 3.3 7.9 79.5 - - - -
12-Oct-15 1.8 11.5 3.2 1.4 5.2 86.4 - - - -
13-Oct-15 1.5 5.4 2.1 -0.1 3.7 87.4 - - - -
14-Oct-15 1.2 5.1 2.8 1.1 4.6 73.7 - - - -
15-Oct-15 1.1 5.2 3.7 2.3 5.0 80.8 - - - -
16-Oct-15 1.4 6.9 6.6 3.2 10.2 84.0 - - - -
17-Oct-15 2.1 8.4 6.7 5.3 8.3 88.0 - - - -
18-Oct-15 1.3 5.9 5.4 4.6 7.4 90.0 - - - -
19-Oct-15 1.2 5.6 3.8 2.2 5.7 91.0 - - - -
20-Oct-15 1.6 8.6 2.6 0.1 5.2 91.5 - - - -
21-Oct-15 1.7 6.8 4.2 2.8 5.7 89.8 - - - -
22-Oct-15 1.5 6.0 3.2 1.9 5.3 91.3 - - - -
23-Oct-15 1.1 5.1 2.6 1.4 4.7 92.4 - - - -
24-Oct-15 1.0 4.4 1.8 -0.2 4.1 65.2 - - - -
25-Oct-15 1.7 5.6 2.3 -0.5 3.8 61.9 - - - -
26-Oct-15 1.2 4.6 1.5 -1.2 5.0 60.0 - - - -
27-Oct-15 1.1 7.6 2.9 0.8 5.5 46.7 - - - -
28-Oct-15 0.9 4.8 2.3 0.9 4.2 76.5 - - - -
29-Oct-15 1.5 6.6 1.9 -0.2 4.2 92.2 - - - -
30-Oct-15 1.4 5.9 1.7 -0.2 4.1 91.0 - - - -
31-Oct-15 1.6 11.4 2.8 0.7 5.3 73.9 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 86 of 122



Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-15 0.9 3.4 0.7 -0.3 2.2 95.0 - - - -
2-Nov-15 1.5 3.6 0.0 -0.9 1.1 93.0 - - - -
3-Nov-15 1.4 5.8 0.2 -0.8 1.7 93.0 - - - -
4-Nov-15 1.4 7.4 2.3 0.5 3.8 82.3 - - - -
5-Nov-15 1.5 5.2 0.0 -1.2 1.6 81.2 - - - -
6-Nov-15 1.9 14.5 0.4 -1.7 3.5 88.8 - - - -
7-Nov-15 1.3 4.3 0.3 -0.9 1.8 80.3 - - - -
8-Nov-15 1.5 4.9 -0.1 -1.6 1.3 67.7 - - - -
9-Nov-15 1.2 3.7 -0.3 -1.7 1.6 83.6 - - - -
10-Nov-15 3.2 10.6 -0.6 -2.3 1.7 95.7 - - - -
11-Nov-15 1.7 5.6 -2.1 -2.9 -0.5 87.2 - - - -
12-Nov-15 2.5 14.0 -0.5 -2.9 1.5 86.7 - - - -
13-Nov-15 1.4 5.3 -1.9 -2.7 -0.1 92.2 - - - -
14-Nov-15 1.5 6.9 -2.7 -3.8 -1.4 84.0 - - - -
15-Nov-15 1.3 4.7 -3.7 -5.3 -1.6 80.4 - - - -
16-Nov-15 2.6 16.5 -3.7 -5.2 -1.1 82.0 - - - -
17-Nov-15 1.6 6.1 -4.8 -7.7 -2.4 73.3 - - - -
18-Nov-15 1.6 7.3 -5.0 -6.8 -3.6 79.9 - - - -
19-Nov-15 2.2 5.6 -3.9 -5.2 -2.1 75.5 - - - -
20-Nov-15 2.0 6.3 -0.6 -2.7 0.7 84.2 - - - -
21-Nov-15 5.1 15.1 1.6 -0.1 3.8 83.3 - - - -
22-Nov-15 3.0 14.0 -2.0 -4.8 0.7 74.7 - - - -
23-Nov-15 1.5 11.8 -7.3 -11.5 -4.4 66.5 - - - -
24-Nov-15 1.2 6.2 -9.2 -11.8 -6.9 47.0 - - - -
25-Nov-15 1.0 4.1 -2.8 -9.0 2.6 51.8 - - - -
26-Nov-15 0.7 2.9 1.9 0.1 4.5 32.7 - - - -
27-Nov-15 1.2 4.7 -0.4 -2.8 2.0 45.5 - - - -
28-Nov-15 1.0 4.3 -0.5 -2.4 2.1 65.2 - - - -
29-Nov-15 1.0 3.5 -1.9 -4.6 0.4 50.1 - - - -
30-Nov-15 1.7 6.4 -0.2 -3.8 2.4 66.1 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-15 1.1 4.5 -0.7 -1.5 0.4 93.4 - - - -
2-Dec-15 1.9 7.4 0.2 -0.8 1.7 86.2 - - - -
3-Dec-15 1.1 4.0 -0.3 -2.0 1.2 79.2 - - - -
4-Dec-15 1.4 5.8 -1.8 -3.2 -0.6 78.4 - - - -
5-Dec-15 1.9 13.8 0.4 -2.9 3.4 68.2 - - - -
6-Dec-15 2.1 11.5 1.5 -0.4 4.1 77.1 - - - -
7-Dec-15 1.5 7.6 0.3 -0.6 2.6 90.1 - - - -
8-Dec-15 2.3 17.5 0.3 -0.7 3.1 83.3 - - - -
9-Dec-15 1.1 4.4 -0.8 -2.4 0.4 93.5 - - - -
10-Dec-15 1.9 5.0 -2.3 -4.1 -0.3 62.5 - - - -
11-Dec-15 0.8 3.1 -3.9 -5.6 -2.4 67.1 - - - -
12-Dec-15 1.4 6.0 -4.7 -7.2 -3.0 61.0 - - - -
13-Dec-15 1.2 4.0 -9.0 -10.8 -6.9 59.1 - - - -
14-Dec-15 1.5 7.3 -7.6 -11.1 -3.1 79.1 - - - -
15-Dec-15 1.4 5.4 -3.6 -6.4 -1.4 86.8 - - - -
16-Dec-15 1.2 4.5 -7.2 -8.5 -5.4 69.3 - - - -
17-Dec-15 1.7 9.5 -4.2 -7.4 -1.8 60.8 - - - -
18-Dec-15 1.4 6.1 -5.6 -7.0 -3.9 63.6 - - - -
19-Dec-15 1.3 5.2 -4.5 -6.4 -2.8 71.7 - - - -
20-Dec-15 1.1 4.0 -3.8 -4.8 -2.9 85.8 - - - -
21-Dec-15 1.7 5.6 -5.1 -6.8 -3.2 68.4 - - - -
22-Dec-15 1.8 5.6 -7.6 -9.7 -5.4 64.9 - - - -
23-Dec-15 0.9 3.4 -10.8 -11.8 -9.4 69.5 - - - -
24-Dec-15 1.0 3.8 -11.0 -12.8 -9.8 63.4 - - - -
25-Dec-15 1.0 4.5 -12.8 -14.6 -9.6 62.4 - - - -
26-Dec-15 1.2 5.8 -9.8 -12.8 -7.5 84.9 - - - -
27-Dec-15 1.1 5.2 -7.8 -9.2 -6.5 77.0 - - - -
28-Dec-15 1.0 4.0 -7.7 -9.0 -6.6 66.1 - - - -
29-Dec-15 1.1 3.4 -6.0 -8.1 -4.2 65.4 - - - -
30-Dec-15 1.1 4.5 -5.4 -7.1 -3.7 65.4 - - - -
31-Dec-15 1.2 6.0 -7.8 -10.5 -5.2 72.2 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2016
1-Jan-16 1.0 4.8 -5.6 -8.5 -3.3 86.4 - - - -
2-Jan-16 1.1 4.1 -4.4 -7.9 -0.9 60.6 - - - -
3-Jan-16 1.0 3.2 -3.4 -6.0 -1.0 47.2 - - - -
4-Jan-16 1.0 4.8 -4.3 -5.9 -2.2 47.7 - - - -
5-Jan-16 1.3 9.1 -4.2 -6.5 1.4 43.9 - - - -
6-Jan-16 3.1 15.2 -0.7 -3.5 1.9 52.3 - - - -
7-Jan-16 1.6 5.5 -0.8 -3.3 1.1 60.7 - - - -
8-Jan-16 1.0 3.5 -3.9 -5.3 -2.2 62.6 - - - -
9-Jan-16 0.9 3.7 -4.8 -6.0 -3.8 84.8 - - - -
10-Jan-16 1.1 4.1 -3.5 -5.0 -1.3 91.2 - - - -
11-Jan-16 1.3 6.3 -0.9 -3.2 0.9 91.1 - - - -
12-Jan-16 1.3 5.1 -0.9 -3.6 1.4 90.0 - - - -
13-Jan-16 1.3 6.4 -0.2 -2.0 1.7 77.8 - - - -
14-Jan-16 0.9 4.0 -1.3 -3.0 0.6 92.2 - - - -
15-Jan-16 1.4 5.3 -4.8 -6.5 -2.4 69.8 - - - -
16-Jan-16 1.5 8.2 -1.8 -4.5 0.0 63.0 - - - -
17-Jan-16 1.7 11.7 0.0 -2.8 3.2 66.3 - - - -
18-Jan-16 1.5 6.1 -0.3 -2.6 2.0 69.7 - - - -
19-Jan-16 1.4 5.0 0.2 -1.1 1.8 68.6 - - - -
20-Jan-16 1.4 6.9 -0.4 -1.8 1.8 79.6 - - - -
21-Jan-16 2.0 8.5 0.3 -1.8 2.1 75.2 - - - -
22-Jan-16 1.4 8.7 0.3 -1.5 3.5 79.6 - - - -
23-Jan-16 1.6 4.7 -1.3 -3.2 0.7 81.1 - - - -
24-Jan-16 1.3 4.7 -3.0 -4.7 -0.9 70.2 - - - -
25-Jan-16 - 3.3 -1.2 -2.9 0.9 89.5 - - - -
26-Jan-16 3.8 13.5 2.1 -0.4 7.1 80.3 - - - -
27-Jan-16 3.0 14.9 3.3 -0.3 6.3 75.6 - - - -
28-Jan-16 1.7 7.8 0.6 -1.0 2.8 91.1 - - - -
29-Jan-16 1.3 5.2 -0.9 -2.3 1.5 81.9 - - - -
30-Jan-16 0.6 2.7 -2.1 -3.1 0.1 80.2 - - - -
31-Jan-16 1.9 7.4 -3.3 -4.3 -1.5 76.8 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-16 2.2 7.3 -4.2 -6.4 -1.6 67.4 - - - -
2-Feb-16 1.5 5.9 -5.4 -7.3 -2.6 68.4 - - - -
3-Feb-16 1.0 3.5 -3.3 -6.1 -0.4 77.7 - - - -
4-Feb-16 1.6 12.0 -1.0 -3.6 3.3 84.2 - - - -
5-Feb-16 - 5.0 -0.4 -2.7 0.7 94.5 - - - -
6-Feb-16 1.8 6.5 -3.2 -5.1 0.3 73.1 - - - -
7-Feb-16 1.1 4.6 -2.4 -4.4 -0.5 89.0 - - - -
8-Feb-16 - 6.7 0.9 -1.3 3.7 92.3 - - - -
9-Feb-16 1.8 5.8 3.3 1.5 6.1 83.6 - - - -
10-Feb-16 1.3 5.5 3.7 2.2 6.2 80.4 - - - -
11-Feb-16 2.5 14.4 3.3 1.0 6.0 60.8 - - - -
12-Feb-16 2.0 14.7 2.4 -1.0 5.9 75.2 - - - -
13-Feb-16 1.3 4.5 0.8 -1.2 3.8 71.6 - - - -
14-Feb-16 1.0 3.7 0.1 -1.5 2.5 84.9 - - - -
15-Feb-16 - 4.8 -0.1 -1.3 1.9 77.2 - - - -
16-Feb-16 1.2 3.5 -0.6 -2.0 1.0 87.9 - - - -
17-Feb-16 - 4.1 -0.2 -2.0 1.7 81.9 - - - -
18-Feb-16 1.4 5.6 -3.4 -8.3 -0.1 81.0 - - - -
19-Feb-16 0.9 3.7 -4.9 -8.4 -0.5 82.3 - - - -
20-Feb-16 1.8 10.2 -0.1 -2.0 2.4 76.1 - - - -
21-Feb-16 1.9 6.5 0.2 -1.7 2.5 59.7 - - - -
22-Feb-16 2.0 6.2 -1.6 -4.6 0.7 68.1 - - - -
23-Feb-16 1.6 6.4 -2.7 -6.9 1.8 34.4 - - - -
24-Feb-16 1.5 6.9 -0.2 -2.1 2.6 71.7 - - - -
25-Feb-16 1.0 3.5 1.2 -0.4 3.1 90.8 - - - -
26-Feb-16 1.3 5.9 1.5 0.1 4.4 92.8 - - - -
27-Feb-16 1.5 7.2 1.6 -0.9 5.0 72.1 - - - -
28-Feb-16 2.3 10.8 2.1 -0.6 4.6 74.6 - - - -
29-Feb-16 1.8 5.6 -0.4 -2.9 3.0 77.0 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-16 4.0 17.6 -1.2 -3.9 1.7 45.9 - - - -
2-Mar-16 1.8 7.9 -1.4 -3.9 1.8 48.6 - - - -
3-Mar-16 1.8 9.3 0.2 -2.4 3.3 69.9 - - - -
4-Mar-16 1.6 7.7 2.1 0.3 5.4 70.5 - - - -
5-Mar-16 1.8 7.8 1.8 -0.8 5.0 63.3 - - - -
6-Mar-16 2.1 14.0 2.6 -0.3 6.2 60.7 - - - -
7-Mar-16 2.8 11.3 1.9 -0.1 4.5 70.2 - - - -
8-Mar-16 1.6 6.9 0.5 -2.1 3.9 72.9 - - - -
9-Mar-16 1.8 7.5 0.7 -1.5 4.8 65.2 - - - -
10-Mar-16 2.2 13.7 1.2 -1.5 4.8 68.0 - - - -
11-Mar-16 3.3 13.6 0.2 -3.0 3.4 61.4 - - - -
12-Mar-16 1.9 17.7 1.0 -1.1 4.4 68.8 - - - -
13-Mar-16 1.7 6.5 -0.2 -3.5 5.5 51.6 - - - -
14-Mar-16 2.4 13.8 1.1 -1.6 4.8 59.9 - - - -
15-Mar-16 1.7 10.2 -0.3 -2.5 2.6 83.6 - - - -
16-Mar-16 1.3 4.8 -1.8 -4.0 1.4 71.2 - - - -
17-Mar-16 1.5 4.9 -2.2 -5.9 3.1 49.0 - - - -
18-Mar-16 2.0 6.6 0.7 -1.8 4.2 38.0 - - - -
19-Mar-16 1.3 5.0 1.6 -1.1 4.9 55.6 - - - -
20-Mar-16 1.6 5.4 3.9 0.2 8.3 57.0 - - - -
21-Mar-16 1.3 3.9 4.2 2.2 6.9 69.1 - - - -
22-Mar-16 1.1 3.4 3.8 1.8 7.6 63.8 - - - -
23-Mar-16 1.9 9.0 3.1 0.3 7.3 68.5 - - - -
24-Mar-16 1.7 4.8 1.7 -1.2 5.1 66.4 - - - -
25-Mar-16 1.7 9.1 1.9 0.0 5.1 72.0 - - - -
26-Mar-16 1.3 6.2 1.7 -0.2 5.0 83.1 - - - -
27-Mar-16 - 5.4 0.8 -1.9 4.4 81.3 - - - -
28-Mar-16 1.6 5.4 1.9 -0.7 4.5 76.1 - - - -
29-Mar-16 1.3 4.6 3.9 -0.5 9.2 71.9 - - - -
30-Mar-16 1.1 4.6 8.2 3.8 14.4 50.8 - - - -
31-Mar-16 1.1 4.6 10.8 7.4 16.3 38.6 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-16 2.7 10.9 7.7 4.2 12.5 54.5 - - - -
2-Apr-16 3.2 11.8 3.9 1.7 6.4 69.6 - - - -
3-Apr-16 1.8 6.5 3.5 0.3 7.1 54.5 - - - -
4-Apr-16 1.1 7.1 3.3 1.1 6.1 81.4 - - - -
5-Apr-16 2.5 10.6 2.2 0.3 5.5 82.6 - - - -
6-Apr-16 1.7 7.1 2.3 -0.2 6.0 69.9 - - - -
7-Apr-16 1.6 6.5 4.8 -0.3 10.6 73.5 - - - -
8-Apr-16 2.6 8.3 5.1 1.7 8.1 75.1 - - - -
9-Apr-16 2.1 6.4 3.2 -0.5 8.4 65.1 - - - -
10-Apr-16 2.2 10.6 7.2 4.2 13.6 47.3 - - - -
11-Apr-16 1.7 5.5 4.4 1.8 7.2 71.9 - - - -
12-Apr-16 1.7 10.0 2.9 0.8 7.3 81.1 - - - -
13-Apr-16 1.4 5.1 3.7 0.2 8.6 55.8 - - - -
14-Apr-16 1.7 8.8 5.0 1.4 9.5 47.2 - - - -
15-Apr-16 2.0 11.8 2.6 -0.2 7.1 78.9 - - - -
16-Apr-16 1.6 8.6 2.3 -0.2 4.3 80.2 - - - -
17-Apr-16 1.1 4.6 4.5 2.3 6.8 84.4 - - - -
18-Apr-16 3.2 13.5 2.2 0.2 4.1 86.0 - - - -
19-Apr-16 1.9 6.7 2.7 -2.5 8.4 49.8 - - - -
20-Apr-16 2.2 5.3 7.5 2.8 12.6 35.9 - - - -
21-Apr-16 1.7 8.9 10.7 6.0 16.7 47.1 - - - -
22-Apr-16 2.1 7.3 9.6 7.1 13.2 59.8 - - - -
23-Apr-16 1.8 8.4 7.1 3.7 12.7 81.0 - - - -
24-Apr-16 1.3 7.5 2.1 0.9 3.7 88.6 - - - -
25-Apr-16 1.7 5.8 3.1 -0.2 6.3 62.4 - - - -
26-Apr-16 1.4 9.2 3.9 1.1 7.8 74.4 - - - -
27-Apr-16 1.8 10.9 3.8 1.4 7.2 81.6 - - - -
28-Apr-16 1.4 4.8 2.8 1.3 4.9 84.5 - - - -
29-Apr-16 2.1 11.0 2.5 0.2 5.1 77.0 - - - -
30-Apr-16 1.3 7.3 1.5 0.0 5.0 82.4 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-16 1.2 5.9 5.5 0.1 9.6 89.9 - - - -
2-May-16 2.5 9.7 9.9 6.1 15.0 67.7 - - - -
3-May-16 2.4 9.4 5.0 2.5 6.4 88.3 - - - -
4-May-16 3.7 10.7 3.2 0.9 6.0 66.6 - - - -
5-May-16 2.1 6.2 5.3 0.1 10.6 60.8 - - - -
6-May-16 1.8 5.7 4.5 1.6 7.6 76.8 - - - -
7-May-16 2.4 10.8 2.4 -0.2 4.6 86.9 - - - -
8-May-16 2.2 7.3 3.9 0.6 9.8 80.1 - - - -
9-May-16 1.9 8.3 7.0 1.1 13.5 63.6 - - - -
10-May-16 2.3 10.9 6.5 4.7 8.7 79.3 - - - -
11-May-16 4.0 13.4 10.7 4.9 14.5 44.7 - - - -
12-May-16 3.5 11.5 11.4 7.5 15.2 27.1 - - - -
13-May-16 2.8 12.3 12.6 8.9 17.0 26.6 - - - -
14-May-16 2.8 8.7 13.6 9.9 17.6 28.5 - - - -
15-May-16 3.1 7.8 13.1 8.9 18.9 43.7 - - - -
16-May-16 2.9 11.3 6.6 4.3 9.4 80.4 - - - -
17-May-16 2.0 8.9 5.9 3.7 10.2 83.3 - - - -
18-May-16 1.8 8.2 5.3 3.2 9.3 81.9 - - - -
19-May-16 2.2 11.4 8.9 1.9 15.5 61.4 - - - -
20-May-16 3.2 11.1 12.5 7.4 17.2 38.8 - - - -
21-May-16 3.4 8.3 13.4 8.8 18.0 35.4 - - - -
22-May-16 3.3 12.1 12.9 7.9 17.6 50.5 - - - -
23-May-16 2.9 9.5 10.3 7.8 13.2 70.3 - - - -
24-May-16 2.9 10.0 7.3 5.5 9.9 73.1 - - - -
25-May-16 3.0 10.4 6.5 4.4 9.2 72.0 - - - -
26-May-16 2.2 8.7 5.1 2.6 8.3 76.6 - - - -
27-May-16 1.3 6.4 5.7 3.1 10.6 84.2 - - - -
28-May-16 1.7 6.8 6.9 4.3 10.9 84.5 - - - -
29-May-16 1.8 5.5 5.5 4.3 7.8 87.7 - - - -
30-May-16 1.8 7.8 6.9 3.9 11.6 79.2 - - - -
31-May-16 1.3 5.0 7.7 4.1 10.4 75.6 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-16 1.9 8.6 7.1 4.9 9.4 86.1 - - - -
2-Jun-16 1.7 9.6 7.2 4.0 12.2 80.7 - - - -
3-Jun-16 3.1 14.0 7.0 4.9 11.7 80.1 - - - -
4-Jun-16 2.1 8.8 8.7 4.2 13.6 66.5 - - - -
5-Jun-16 2.3 8.5 12.0 7.1 17.7 51.8 - - - -
6-Jun-16 3.1 11.9 9.3 7.0 12.1 76.9 - - - -
7-Jun-16 2.5 6.2 9.0 4.9 13.7 64.6 - - - -
8-Jun-16 1.7 6.7 10.4 6.7 15.9 59.8 - - - -
9-Jun-16 1.6 8.0 7.8 4.7 10.4 80.6 - - - -
10-Jun-16 1.7 5.8 10.5 6.4 15.3 70.8 - - - -
11-Jun-16 2.8 9.7 9.7 7.0 12.4 75.8 - - - -
12-Jun-16 2.0 14.1 7.4 5.1 11.4 78.6 - - - -
13-Jun-16 2.1 7.4 6.5 2.7 12.4 73.4 - - - -
14-Jun-16 1.7 7.6 10.0 3.0 17.1 59.4 - - - -
15-Jun-16 2.3 8.9 11.3 7.8 16.2 70.8 - - - -
16-Jun-16 1.9 10.6 12.0 7.4 18.5 71.4 - - - -
17-Jun-16 1.2 4.2 9.6 8.5 11.1 80.9 - - - -
18-Jun-16 1.8 7.8 10.7 7.3 16.0 74.2 - - - -
19-Jun-16 3.2 8.7 11.3 9.0 16.1 66.0 - - - -
20-Jun-16 2.4 10.5 12.8 8.0 19.0 62.1 - - - -
21-Jun-16 1.6 6.9 10.3 8.0 13.1 71.5 - - - -
22-Jun-16 1.6 6.8 10.4 7.8 13.7 76.5 - - - -
23-Jun-16 2.1 7.0 11.9 7.9 16.6 77.1 - - - -
24-Jun-16 3.9 12.2 13.4 9.4 16.7 64.1 - - - -
25-Jun-16 1.6 5.0 9.6 7.3 11.5 71.6 - - - -
26-Jun-16 1.8 5.8 9.9 7.5 13.5 79.7 - - - -
27-Jun-16 3.1 8.9 14.6 8.6 20.7 51.7 - - - -
28-Jun-16 2.9 8.9 15.3 10.1 21.9 58.1 - - - -
29-Jun-16 2.9 10.5 14.3 10.2 20.0 61.5 - - - -
30-Jun-16 2.1 8.9 10.9 9.0 14.7 81.1 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-16 1.7 11.2 10.0 7.7 13.3 81.8 - - - -
2-Jul-16 1.2 4.8 8.6 7.0 10.6 87.7 - - - -
3-Jul-16 0.9 4.2 8.3 6.6 10.2 87.4 - - - -
4-Jul-16 1.5 4.7 9.5 7.2 11.7 81.3 - - - -
5-Jul-16 1.6 5.3 9.7 8.0 11.5 77.9 - - - -
6-Jul-16 2.2 5.6 10.2 8.0 12.8 73.0 - - - -
7-Jul-16 2.4 6.7 12.3 8.5 16.3 62.3 - - - -
8-Jul-16 2.6 8.5 14.2 10.8 19.1 57.2 - - - -
9-Jul-16 2.5 8.3 13.9 10.9 18.2 69.9 - - - -
10-Jul-16 2.5 8.3 13.3 11.4 16.1 68.4 - - - -
11-Jul-16 1.9 6.0 12.6 9.7 15.6 72.5 - - - -
12-Jul-16 2.0 6.9 13.1 9.3 19.2 72.4 - - - -
13-Jul-16 1.6 5.1 10.7 9.3 12.8 88.8 - - - -
14-Jul-16 2.4 7.2 13.5 9.3 20.1 73.3 - - - -
15-Jul-16 1.8 6.2 14.1 11.2 18.6 73.4 - - - -
16-Jul-16 3.4 8.2 16.2 11.6 21.7 57.5 - - - -
17-Jul-16 3.1 8.3 16.1 12.9 20.5 54.6 - - - -
18-Jul-16 3.7 8.4 18.0 13.5 22.9 48.5 - - - -
19-Jul-16 3.9 12.4 16.1 12.8 20.5 63.2 - - - -
20-Jul-16 3.4 9.7 13.1 10.9 16.7 70.7 - - - -
21-Jul-16 1.9 6.8 11.1 8.9 13.4 77.9 - - - -
22-Jul-16 0.9 3.9 9.6 8.2 10.9 87.7 - - - -
23-Jul-16 1.7 8.6 9.1 7.4 10.6 90.1 - - - -
24-Jul-16 2.8 9.3 9.8 8.2 12.6 79.7 - - - -
25-Jul-16 2.2 9.3 10.4 7.5 15.1 76.4 - - - -
26-Jul-16 1.2 4.6 10.0 7.9 12.7 77.6 - - - -
27-Jul-16 1.2 5.9 11.2 8.6 14.0 78.1 - - - -
28-Jul-16 2.2 8.1 11.9 10.3 15.1 81.9 - - - -
29-Jul-16 2.6 9.4 10.1 8.0 13.4 82.4 - - - -
30-Jul-16 1.9 6.0 10.4 7.2 14.1 77.6 - - - -
31-Jul-16 1.3 5.2 10.4 8.6 13.6 80.9 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-16 2.0 5.9 10.9 8.7 13.6 74.1 - - - -
2-Aug-16 2.9 8.6 12.3 8.3 18.1 69.9 - - - -
3-Aug-16 2.5 5.9 10.2 7.7 12.0 80.9 - - - -
4-Aug-16 1.2 4.7 9.1 6.9 13.8 83.4 - - - -
5-Aug-16 2.9 7.8 14.1 7.4 20.2 62.7 - - - -
6-Aug-16 3.4 8.3 17.1 12.6 22.9 50.3 - - - -
7-Aug-16 3.0 7.4 17.0 12.8 23.0 54.1 - - - -
8-Aug-16 2.3 8.9 13.1 10.6 17.4 75.5 - - - -
9-Aug-16 1.7 5.9 11.6 9.6 14.2 83.8 - - - -
10-Aug-16 2.0 6.1 10.5 8.6 12.5 81.7 - - - -
11-Aug-16 2.6 9.1 12.1 9.0 17.1 80.8 - - - -
12-Aug-16 2.1 7.1 12.5 9.7 16.5 74.9 - - - -
13-Aug-16 2.0 6.6 12.4 10.4 15.9 74.5 - - - -
14-Aug-16 1.9 5.7 11.4 9.4 13.6 83.8 - - - -
15-Aug-16 1.8 8.2 11.2 9.3 13.9 86.4 - - - -
16-Aug-16 1.5 4.5 9.6 6.9 12.3 78.1 - - - -
17-Aug-16 2.3 8.3 11.4 6.5 18.2 68.0 - - - -
18-Aug-16 2.3 9.5 12.6 9.6 18.5 66.5 - - - -
19-Aug-16 2.9 6.2 13.0 11.2 15.8 70.3 - - - -
20-Aug-16 2.4 10.4 11.7 9.1 16.6 77.3 - - - -
21-Aug-16 1.7 6.0 10.9 7.4 15.5 73.6 - - - -
22-Aug-16 2.1 8.5 11.7 7.6 17.4 69.2 - - - -
23-Aug-16 2.0 6.9 12.0 9.1 15.8 71.1 - - - -
24-Aug-16 2.7 7.7 13.8 9.2 19.0 66.9 - - - -
25-Aug-16 2.2 6.0 14.4 10.6 18.6 63.8 - - - -
26-Aug-16 2.6 12.8 12.2 9.7 14.7 84.7 - - - -
27-Aug-16 3.0 11.2 13.5 9.1 17.1 60.4 - - - -
28-Aug-16 2.9 10.5 12.3 9.4 14.9 55.0 - - - -
29-Aug-16 1.2 5.7 9.0 6.9 10.9 78.6 - - - -
30-Aug-16 1.4 4.9 10.3 7.4 13.9 72.5 - - - -
31-Aug-16 1.5 4.9 10.0 7.4 13.2 77.8 - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-16 1.1 4.6 9.3 8.3 10.5 84.7 - - - -
2-Sep-16 1.1 4.4 8.6 7.7 10.1 88.1 - - - -
3-Sep-16 1.7 5.6 9.4 7.5 13.5 73.0 - - 1.4 0.0
4-Sep-16 1.6 7.1 9.1 7.3 11.8 73.8 0.0 1.4 1.3 0.0
5-Sep-16 1.2 5.9 8.6 6.3 11.6 77.8 0.0 1.3 1.6 0.0
6-Sep-16 1.7 8.2 8.6 6.6 12.3 85.7 0.0 1.6 13.8 0.0
7-Sep-16 1.2 4.2 7.3 6.5 8.5 89.0 0.0 13.8 4.7 0.0
8-Sep-16 1.5 6.5 7.7 5.8 10.4 87.1 0.0 4.7 21.5 0.0
9-Sep-16 3.2 19.5 8.3 5.5 14.3 86.7 0.0 21.5 0.1 0.0
10-Sep-16 1.6 6.9 6.8 4.8 9.7 81.7 0.0 0.1 0.3 0.0
11-Sep-16 1.3 4.4 8.1 3.4 13.4 72.7 0.0 0.3 0.4 0.0
12-Sep-16 1.3 5.1 9.0 3.9 15.1 71.6 0.0 0.4 15.8 0.0
13-Sep-16 2.2 7.4 9.3 6.8 11.8 80.7 0.0 15.8 0.0 0.0
14-Sep-16 2.4 9.2 10.1 7.9 13.2 82.9 0.0 0.0 12.2 0.0
15-Sep-16 1.9 8.2 9.0 6.7 13.1 88.0 0.0 12.2 18.4 0.0
16-Sep-16 2.0 8.0 8.8 6.6 12.9 83.8 0.0 18.4 6.4 0.0
17-Sep-16 1.3 4.4 6.8 5.2 9.3 88.4 0.0 6.4 0.2 0.0
18-Sep-16 1.3 4.4 7.1 5.3 9.9 85.0 0.0 0.2 0.0 0.0
19-Sep-16 1.0 4.5 8.0 5.4 13.6 77.6 0.0 0.0 0.0 0.0
20-Sep-16 1.4 6.1 8.6 4.8 14.4 63.8 0.0 0.0 0.1 0.0
21-Sep-16 1.1 4.1 8.4 4.3 14.9 59.5 0.0 0.1 4.2 0.0
22-Sep-16 2.6 14.5 8.9 5.1 14.9 52.7 0.0 4.2 4.8 0.0
23-Sep-16 1.7 7.0 5.6 4.5 7.5 89.0 0.0 4.8 2.1 0.0
24-Sep-16 1.5 7.1 5.6 3.7 9.2 85.5 0.0 2.1 28.2 0.0
25-Sep-16 1.0 5.1 5.6 3.9 7.7 90.1 0.0 28.2 10.2 0.0
26-Sep-16 2.5 9.7 6.0 3.1 8.4 89.1 0.0 10.2 2.0 0.0
27-Sep-16 1.6 5.7 4.2 2.2 6.8 84.7 0.0 2.0 0.0 0.0
28-Sep-16 1.1 6.7 5.7 2.8 9.1 69.0 0.0 0.0 3.4 0.0
29-Sep-16 1.1 6.5 5.8 2.1 10.5 55.6 0.0 3.4 0.0 0.0
30-Sep-16 4.2 14.0 5.3 2.6 7.1 61.7 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-16 4.1 12.8 5.6 3.4 6.8 50.4 0.0 0.0 2.7 0.0
2-Oct-16 1.6 6.7 4.7 1.7 7.9 55.9 0.0 2.7 1.2 0.0
3-Oct-16 1.1 4.1 5.8 3.6 9.3 59.5 0.0 1.2 0.9 0.0
4-Oct-16 0.7 3.3 5.1 3.7 6.5 74.6 0.0 0.9 3.8 0.0
5-Oct-16 0.7 3.3 3.7 2.9 4.6 91.4 0.0 3.8 3.5 0.0
6-Oct-16 1.7 14.4 3.5 0.6 7.5 82.5 0.0 3.5 1.2 0.0
7-Oct-16 5.3 13.6 5.4 3.5 6.2 53.0 0.0 1.2 0.0 0.0
8-Oct-16 3.3 10.1 3.6 2.4 4.9 56.9 0.0 0.0 0.0 0.0
9-Oct-16 1.9 10.2 2.6 -0.2 5.2 49.1 0.0 0.0 1.9 0.0
10-Oct-16 0.7 3.2 2.9 0.0 6.9 43.2 0.0 1.9 0.0 0.0
11-Oct-16 0.7 2.9 2.8 0.0 6.9 43.0 0.0 0.0 6.2 0.0
12-Oct-16 0.9 4.0 2.7 -0.7 6.2 46.2 0.0 6.2 0.0 0.0
13-Oct-16 1.0 6.4 2.9 0.2 5.9 69.9 0.0 0.0 1.0 0.6
14-Oct-16 1.0 4.3 1.2 -0.5 4.3 85.6 0.0 1.6 0.0 0.0
15-Oct-16 0.8 5.4 1.4 0.0 3.8 83.1 0.0 0.0 1.1 0.4
16-Oct-16 0.9 4.1 1.5 0.0 4.2 66.9 0.0 1.5 4.0 0.0
17-Oct-16 1.0 3.6 3.7 1.1 5.8 67.1 0.0 4.0 0.3 0.0
18-Oct-16 1.2 4.5 4.1 1.9 6.5 68.4 0.0 0.3 4.6 0.0
19-Oct-16 1.1 5.1 2.7 0.1 4.5 87.7 0.0 4.6 4.2 0.0
20-Oct-16 1.2 4.5 2.5 0.6 4.0 86.9 0.0 4.2 3.0 0.0
21-Oct-16 2.8 10.5 4.2 2.2 6.2 70.0 0.0 3.0 0.0 0.0
22-Oct-16 1.5 7.2 4.1 2.2 6.1 72.7 0.0 0.0 1.3 0.0
23-Oct-16 2.3 11.2 4.8 3.1 6.4 58.7 0.0 1.3 3.8 0.0
24-Oct-16 2.0 12.1 5.5 3.1 8.2 57.2 0.0 3.8 0.0 0.0
25-Oct-16 1.6 12.6 5.9 4.4 7.6 58.0 0.0 0.0 0.0 0.0
26-Oct-16 1.1 5.1 4.0 2.5 6.0 78.9 0.0 0.0 1.2 0.0
27-Oct-16 1.2 4.9 4.2 2.9 5.5 69.7 0.0 1.2 0.0 0.0
28-Oct-16 1.1 4.3 2.7 1.3 4.5 67.8 0.0 0.0 0.0 0.0
29-Oct-16 1.2 5.4 1.6 0.3 3.7 63.3 0.0 0.0 0.0 0.0
30-Oct-16 0.9 3.3 1.1 -1.0 3.5 65.1 0.0 0.0 1.6 2.0
31-Oct-16 0.9 3.1 0.9 -1.6 3.9 64.2 0.0 3.7 1.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-16 1.1 4.6 2.3 0.4 4.2 71.6 0.0 1.8 2.5 0.7
2-Nov-16 1.5 10.2 1.6 -0.3 4.6 78.7 0.0 3.2 4.7 0.0
3-Nov-16 3.2 17.8 4.2 1.9 7.4 77.1 0.0 4.7 9.7 0.0
4-Nov-16 2.7 13.9 4.1 2.1 7.9 83.4 0.0 9.7 1.0 0.0
5-Nov-16 1.4 5.0 2.9 1.2 5.1 82.9 0.0 1.0 7.0 0.0
6-Nov-16 1.6 10.0 2.3 0.6 4.2 84.8 0.0 7.0 9.1 0.0
7-Nov-16 3.0 14.7 3.6 0.5 5.7 77.4 0.0 9.1 10.5 0.0
8-Nov-16 1.4 6.7 2.5 0.2 5.6 88.5 0.0 10.5 5.7 0.0
9-Nov-16 1.3 6.5 3.2 1.1 7.0 86.1 0.0 5.7 0.0 0.0
10-Nov-16 4.0 15.9 6.2 3.1 8.3 63.7 0.0 0.0 3.5 0.3
11-Nov-16 1.7 7.3 1.8 0.0 4.4 91.0 0.0 3.8 0.0 0.0
12-Nov-16 1.5 4.7 1.6 0.5 3.0 69.0 0.0 0.0 4.3 0.0
13-Nov-16 1.9 11.2 2.0 -0.1 4.3 87.6 0.0 4.4 0.2 2.2
14-Nov-16 1.3 4.4 0.2 -0.7 1.5 89.4 0.0 2.4 0.0 0.0
15-Nov-16 1.4 4.8 -1.4 -4.2 0.8 76.8 2.7 0.0 0.0 0.5
16-Nov-16 0.8 3.9 -3.2 -4.6 -1.1 62.7 3.1 0.5 0.0 2.3
17-Nov-16 0.8 3.8 -3.1 -4.6 -1.4 70.3 3.9 2.3 0.0 1.0
18-Nov-16 1.1 4.5 -3.5 -5.3 -0.9 72.1 2.9 1.0 0.0 0.0
19-Nov-16 1.2 5.0 -3.2 -6.4 -0.7 67.9 3.0 0.0 0.0 0.0
20-Nov-16 0.8 3.0 -6.5 -8.8 -5.2 62.5 2.7 0.0 0.0 5.9
21-Nov-16 0.8 3.5 -7.5 -10.1 -4.7 57.9 3.4 5.9 0.0 5.7
22-Nov-16 1.2 4.6 -2.9 -5.2 -1.2 76.0 3.5 5.7 0.0 2.3
23-Nov-16 1.3 4.5 -0.5 -1.7 1.3 67.3 3.2 2.3 0.0 0.0
24-Nov-16 1.2 5.4 -0.4 -2.7 1.3 66.6 2.2 0.0 0.0 1.6
25-Nov-16 1.3 4.6 -1.6 -2.6 -0.5 79.4 4.0 1.6 0.0 0.0
26-Nov-16 1.7 5.5 -3.6 -5.9 -0.2 57.9 5.3 0.0 0.0 3.5
27-Nov-16 0.9 3.6 -3.9 -5.6 -2.7 82.0 5.5 3.5 0.0 4.1
28-Nov-16 1.1 4.6 -2.9 -4.7 -0.1 81.7 6.1 4.1 6.6 10.2
29-Nov-16 1.8 9.7 0.8 -2.4 6.2 85.3 12.6 16.9 0.0 0.0
30-Nov-16 1.7 7.2 -1.2 -4.8 1.0 81.8 12.5 0.0 0.0 10.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-16 1.4 8.8 -2.2 -4.8 2.1 77.8 14.9 10.7 1.1 14.2
2-Dec-16 3.2 15.6 0.1 -1.8 3.1 89.4 25.6 15.3 0.0 0.0
3-Dec-16 1.5 7.1 -3.4 -5.2 -1.6 88.0 34.1 0.0 0.0 0.0
4-Dec-16 1.7 5.7 -8.2 -10.9 -4.6 65.5 35.3 0.0 0.0 0.0
5-Dec-16 0.8 3.1 -12.3 -15.1 -9.4 79.4 32.1 0.0 0.0 0.0
6-Dec-16 0.9 4.4 -13.4 -15.6 -10.1 67.7 31.2 0.0 0.0 0.3
7-Dec-16 0.9 3.4 -14.0 -15.6 -12.1 63.1 29.8 0.3 0.0 0.0
8-Dec-16 0.7 3.6 -11.1 -13.3 -10.0 50.7 28.5 0.0 0.0 0.0
9-Dec-16 1.1 5.1 -12.7 -19.5 -9.4 53.7 28.4 0.0 0.0 0.0
10-Dec-16 0.8 2.9 -20.7 -21.7 -18.6 73.9 28.7 0.0 0.0 0.0
11-Dec-16 1.3 9.4 -14.1 -19.8 -10.3 53.2 28.2 0.0 0.0 0.1
12-Dec-16 0.9 3.0 -13.6 -15.6 -11.5 51.4 27.8 0.1 0.0 0.0
13-Dec-16 0.6 3.0 -11.2 -12.7 -8.3 50.3 27.3 0.0 0.0 0.2
14-Dec-16 0.9 4.5 -12.2 -13.8 -10.5 54.9 27.0 0.2 0.0 0.7
15-Dec-16 4.6 15.8 -9.5 -13.1 -5.8 42.4 27.6 0.7 0.0 0.4
16-Dec-16 1.1 4.6 -11.8 -14.2 -9.2 51.5 27.8 0.4 0.0 22.2
17-Dec-16 1.1 5.1 -7.0 -11.1 -1.9 84.8 29.1 22.2 0.0 29.3
18-Dec-16 2.7 10.1 -1.0 -2.8 -0.1 95.7 64.4 29.3 0.0 0.0
19-Dec-16 1.6 9.5 -2.8 -3.6 -1.7 93.3 70.1 0.0 0.0 3.2
20-Dec-16 1.8 12.9 -2.9 -4.3 -1.1 85.9 66.9 3.2 0.0 0.0
21-Dec-16 2.3 11.4 -2.7 -4.4 -1.7 90.9 75.0 0.0 0.0 0.0
22-Dec-16 1.3 4.1 -5.7 -9.1 -3.5 73.6 73.6 0.0 0.0 0.9
23-Dec-16 1.0 3.4 -9.3 -10.7 -7.8 61.3 70.1 0.9 0.0 0.0
24-Dec-16 1.0 3.8 -9.9 -11.6 -8.0 54.9 66.2 0.0 0.0 0.3
25-Dec-16 1.1 4.9 -9.6 -11.4 -8.0 63.1 63.6 0.3 0.0 5.8
26-Dec-16 1.2 4.2 -7.1 -10.1 -4.8 90.0 69.0 5.8 0.0 5.0
27-Dec-16 1.4 6.2 -2.5 -5.4 -0.7 91.5 83.8 5.0 0.0 0.0
28-Dec-16 1.6 5.3 -3.2 -4.6 -1.8 86.7 82.1 0.0 0.0 0.0
29-Dec-16 1.6 6.5 -6.7 -9.4 -4.4 62.8 81.4 0.0 0.0 12.1
30-Dec-16 1.8 9.5 -4.2 -10.2 -1.1 69.7 76.9 12.1 0.0 0.0
31-Dec-16 4.4 31.4 -4.0 -6.3 -1.0 61.4 62.8 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2017
1-Jan-17 2.2 12.6 -5.1 -8.3 -2.4 59.4 56.1 0.0 0.0 2.7
2-Jan-17 1.4 7.1 -3.2 -6.0 -0.3 60.2 55.8 2.7 0.0 0.3
3-Jan-17 1.1 4.3 -2.3 -4.2 -0.1 55.4 55.3 0.3 0.0 4.4
4-Jan-17 0.9 3.0 -2.5 -4.9 0.1 49.1 54.8 4.4 0.0 0.9
5-Jan-17 1.0 4.7 -7.2 -9.5 -4.5 72.4 54.7 0.9 0.0 4.5
6-Jan-17 5.0 21.4 -7.8 -10.5 -5.3 69.2 50.2 4.5 0.0 0.0
7-Jan-17 6.5 24.3 -8.9 -15.6 -5.2 53.4 23.3 0.0 0.0 3.1
8-Jan-17 5.6 24.1 -11.2 -16.5 -2.5 51.3 21.2 3.1 0.0 0.0
9-Jan-17 8.4 25.1 -9.4 -12.7 -7.5 35.1 14.9 0.0 0.0 0.0
10-Jan-17 2.0 15.2 -9.8 -13.7 -5.9 48.3 14.6 0.0 0.0 0.0
11-Jan-17 1.2 5.3 -8.0 -10.4 -4.5 51.2 14.6 0.0 0.0 8.8
12-Jan-17 1.4 5.5 -6.2 -10.5 -1.8 72.5 15.1 8.8 0.0 21.9
13-Jan-17 1.5 5.9 -1.9 -3.6 -0.1 88.6 23.6 21.9 3.4 25.0
14-Jan-17 - 7.5 0.2 -0.7 1.8 93.4 55.8 28.4 4.6 4.8
15-Jan-17 2.2 11.5 1.1 -0.5 5.2 84.4 53.4 9.5 4.4 0.4
16-Jan-17 2.4 14.6 1.9 0.0 5.4 82.2 45.2 4.8 0.7 0.8
17-Jan-17 1.0 5.4 0.9 -0.7 3.1 83.5 41.2 1.5 0.3 0.0
18-Jan-17 1.5 8.3 2.3 0.4 4.3 83.8 39.0 0.3 0.0 0.0
19-Jan-17 - 6.3 -0.6 -3.2 0.9 93.7 39.0 0.0 0.0 0.0
20-Jan-17 1.3 11.9 -4.5 -7.8 -3.1 82.0 42.0 0.0 0.0 0.3
21-Jan-17 1.1 5.2 -8.8 -11.3 -3.7 79.3 40.4 0.3 0.0 5.7
22-Jan-17 1.7 6.6 -1.6 -5.8 0.4 63.0 39.7 5.7 0.0 5.7
23-Jan-17 1.3 5.2 -2.2 -3.2 -0.8 75.5 41.0 5.7 0.0 4.8
24-Jan-17 1.2 3.8 -1.4 -3.3 1.2 83.5 45.0 4.8 0.3 7.1
25-Jan-17 1.2 4.6 0.1 -1.8 1.7 86.0 49.0 7.3 1.5 5.6
26-Jan-17 2.4 10.7 0.5 -1.6 3.4 75.1 52.3 7.1 2.7 0.9
27-Jan-17 1.9 9.5 1.6 0.1 3.5 86.4 50.2 3.6 14.2 13.5
28-Jan-17 1.9 8.4 1.1 -0.2 3.1 90.6 47.0 27.7 0.0 0.0
29-Jan-17 2.3 10.7 -2.1 -5.8 0.6 87.3 55.9 0.0 0.0 0.0
30-Jan-17 1.5 5.4 -6.0 -9.5 -4.3 74.6 51.9 0.0 0.0 0.1
31-Jan-17 1.2 4.2 -10.3 -11.8 -8.5 48.8 51.1 0.1 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-17 1.2 4.8 -8.6 -11.0 -5.4 43.6 50.8 0.0 0.0 1.7
2-Feb-17 4.6 16.2 -6.6 -9.4 -2.5 47.3 50.8 1.7 0.0 0.0
3-Feb-17 9.9 20.8 -10.0 -11.6 -7.5 40.1 44.3 0.0 0.0 2.7
4-Feb-17 12.1 23.1 -8.0 -10.6 -5.9 37.3 43.7 2.7 0.0 0.0
5-Feb-17 8.7 20.7 -7.4 -8.5 -5.7 37.2 42.9 0.0 0.0 0.4
6-Feb-17 7.9 17.2 -9.4 -13.2 -7.3 37.1 42.8 0.4 0.0 0.0
7-Feb-17 3.4 20.4 -13.0 -15.0 -11.3 32.7 42.5 0.0 0.0 0.0
8-Feb-17 1.1 4.4 -14.1 -15.9 -12.2 35.4 42.4 0.0 0.0 0.3
9-Feb-17 1.0 3.5 -13.3 -16.5 -9.6 39.9 42.3 0.3 0.0 7.6
10-Feb-17 1.2 4.8 -10.3 -12.8 -5.7 67.4 44.3 7.6 0.0 12.6
11-Feb-17 4.0 10.4 -1.8 -5.7 0.9 87.2 46.7 12.6 11.8 14.5
12-Feb-17 3.6 14.0 1.0 -0.1 3.0 88.0 50.7 26.3 20.0 0.0
13-Feb-17 2.1 9.2 2.5 0.1 7.1 86.1 50.8 20.0 2.0 0.0
14-Feb-17 2.4 16.8 4.7 1.1 8.8 69.0 48.2 2.0 9.1 3.3
15-Feb-17 1.4 5.3 1.5 -1.6 3.4 85.0 46.6 12.4 0.0 0.0
16-Feb-17 1.4 5.0 -1.8 -3.7 1.4 71.1 46.2 0.0 0.0 0.2
17-Feb-17 2.3 8.1 -3.4 -6.0 -2.1 64.6 46.1 0.2 0.0 0.0
18-Feb-17 2.3 15.4 -5.6 -7.8 -3.0 49.5 45.9 0.0 0.0 0.0
19-Feb-17 2.8 5.7 -5.3 -7.2 -3.1 49.4 45.9 0.0 0.0 0.0
20-Feb-17 1.6 5.4 -4.7 -7.0 -2.4 52.6 45.9 0.0 0.0 1.6
21-Feb-17 2.1 7.3 -4.6 -7.6 -2.0 67.8 46.0 1.6 0.0 0.0
22-Feb-17 1.8 5.8 -7.6 -10.0 -5.1 51.9 46.8 0.0 0.0 0.1
23-Feb-17 2.5 13.3 -6.3 -9.2 -2.7 56.7 45.9 0.1 0.0 0.0
24-Feb-17 1.6 8.4 -6.2 -9.2 -3.1 43.3 45.8 0.0 0.0 2.4
25-Feb-17 2.6 16.6 -4.5 -7.6 -1.4 59.9 46.3 2.4 0.0 0.1
26-Feb-17 2.8 11.5 -5.5 -8.2 -2.9 41.4 45.6 0.1 0.0 0.1
27-Feb-17 2.0 6.2 -7.3 -9.4 -5.1 51.6 45.5 0.1 0.0 5.4
28-Feb-17 1.2 4.5 -7.7 -9.5 -6.0 71.2 45.8 5.4 0.0 4.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-17 1.7 5.2 -6.1 -7.7 -4.1 79.2 51.7 4.0 0.0 10.6
2-Mar-17 2.5 14.0 -3.6 -6.9 -0.2 88.2 51.9 10.6 0.0 1.5
3-Mar-17 1.6 5.2 -6.6 -11.0 -2.7 73.2 48.4 1.5 0.0 3.0
4-Mar-17 1.2 5.0 -12.7 -15.5 -10.4 78.5 51.8 3.0 0.0 0.5
5-Mar-17 1.1 4.8 -13.4 -16.3 -9.4 74.4 43.0 0.5 0.0 1.5
6-Mar-17 1.2 4.6 -14.2 -16.0 -11.8 73.5 49.4 1.5 0.0 0.0
7-Mar-17 1.5 7.3 -11.3 -16.5 -5.3 64.7 52.2 0.0 0.0 0.1
8-Mar-17 2.1 10.7 -10.7 -14.0 -7.4 59.8 52.1 0.1 0.0 0.1
9-Mar-17 4.4 16.0 -11.8 -13.7 -9.5 49.6 53.2 0.1 0.0 0.1
10-Mar-17 2.7 14.0 -13.7 -15.3 -11.2 48.0 48.7 0.1 0.0 0.0
11-Mar-17 2.4 10.8 -11.7 -15.4 -8.2 54.4 48.7 0.0 0.0 10.0
12-Mar-17 1.0 4.7 -6.4 -9.2 -2.8 85.4 49.8 10.0 0.0 13.5
13-Mar-17 2.1 9.7 -0.2 -3.0 2.5 89.6 60.1 13.5 0.0 7.1
14-Mar-17 2.2 11.0 -0.9 -3.2 2.7 90.9 61.8 7.1 0.0 1.8
15-Mar-17 2.3 14.6 -1.9 -4.5 1.9 66.7 64.0 1.8 0.0 4.3
16-Mar-17 2.4 12.2 -2.5 -4.5 0.7 63.7 67.4 4.3 0.0 3.0
17-Mar-17 1.7 13.4 -3.1 -6.1 0.7 71.0 68.7 3.0 0.0 0.9
18-Mar-17 1.7 4.7 -5.4 -8.1 -2.4 64.3 67.0 0.9 0.0 0.0
19-Mar-17 2.1 8.7 -5.0 -7.3 0.1 60.2 68.0 0.0 0.0 0.0
20-Mar-17 2.1 5.6 -3.0 -6.1 0.3 49.9 66.4 0.0 0.0 0.0
21-Mar-17 2.8 7.0 -0.9 -3.8 2.5 41.7 65.1 0.0 0.7 3.4
22-Mar-17 1.4 5.7 0.4 -2.0 4.9 73.9 64.3 4.2 0.0 0.3
23-Mar-17 2.0 8.3 -2.1 -5.0 1.7 62.1 66.9 0.3 0.0 0.0
24-Mar-17 1.6 6.2 0.6 -3.0 4.9 58.1 64.5 0.0 0.0 10.7
25-Mar-17 2.5 10.1 -0.3 -2.9 1.5 79.4 71.6 10.7 0.0 0.0
26-Mar-17 1.6 6.8 -0.2 -3.3 4.3 54.5 72.1 0.0 1.1 0.5
27-Mar-17 1.4 5.4 1.4 -1.0 5.3 71.0 69.9 1.6 2.6 0.7
28-Mar-17 - 3.7 1.6 -1.3 5.1 76.6 68.7 3.4 0.8 0.3
29-Mar-17 1.3 5.1 1.5 -0.6 5.1 80.9 65.4 1.1 0.8 0.4
30-Mar-17 1.6 8.5 1.4 -0.8 5.7 74.6 64.1 1.2 3.4 24.9
31-Mar-17 1.3 5.3 0.3 -1.3 2.7 91.9 73.9 28.3 3.5 7.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-17 2.0 9.1 0.7 -1.7 4.1 88.9 74.4 10.6 0.0 0.5
2-Apr-17 3.0 11.3 -0.8 -2.4 2.0 75.5 72.2 0.5 0.0 0.0
3-Apr-17 2.3 6.0 -0.4 -3.5 2.9 59.5 71.4 0.0 0.1 0.0
4-Apr-17 4.0 21.0 2.9 -0.3 6.0 50.5 70.5 0.1 3.1 0.0
5-Apr-17 2.4 14.9 2.9 -0.1 5.7 67.6 68.4 3.1 0.0 0.0
6-Apr-17 1.9 5.8 1.6 -1.2 6.0 56.4 67.5 0.1 0.0 0.0
7-Apr-17 2.1 9.3 3.9 -1.6 8.4 44.0 66.8 0.0 2.9 0.0
8-Apr-17 2.2 9.0 4.5 1.2 8.8 66.3 64.9 2.9 0.0 0.0
9-Apr-17 1.7 6.1 2.6 -1.2 7.9 54.6 62.9 0.0 0.0 0.0
10-Apr-17 1.6 5.9 3.7 -0.1 7.7 45.5 61.5 0.0 0.0 0.0
11-Apr-17 1.5 5.1 3.6 -1.4 8.4 47.7 60.3 0.0 0.0 0.0
12-Apr-17 6.7 14.2 5.9 4.5 7.3 41.4 57.9 0.0 0.0 0.0
13-Apr-17 5.4 17.6 5.0 3.3 7.4 43.0 55.2 0.0 0.0 0.0
14-Apr-17 2.3 10.5 5.0 2.9 7.9 46.5 52.9 0.0 0.4 0.0
15-Apr-17 1.1 4.5 2.5 0.4 5.0 77.5 51.0 0.4 0.1 0.0
16-Apr-17 1.5 4.4 2.6 0.3 6.0 70.2 49.7 0.1 0.0 0.0
17-Apr-17 1.8 4.8 4.0 -0.1 8.7 43.5 47.4 0.0 1.9 0.0
18-Apr-17 1.6 7.4 2.4 -1.1 6.9 60.9 45.8 1.9 5.2 0.0
19-Apr-17 1.5 4.3 2.7 -0.2 7.3 80.5 48.9 5.2 0.3 0.0
20-Apr-17 2.1 9.9 3.7 0.9 7.1 75.2 43.5 0.3 0.1 0.0
21-Apr-17 1.5 7.3 4.7 1.4 9.5 62.8 40.5 0.1 0.0 0.0
22-Apr-17 2.1 8.3 7.1 2.8 12.4 41.8 37.5 0.0 0.0 0.0
23-Apr-17 2.1 7.3 6.5 3.7 10.7 47.1 33.7 0.0 0.1 0.0
24-Apr-17 1.6 8.3 5.3 1.4 9.8 63.0 30.4 0.1 0.0 0.0
25-Apr-17 1.3 7.7 6.3 2.5 11.0 55.1 26.3 0.0 0.4 0.0
26-Apr-17 2.0 9.4 6.9 3.1 11.5 51.2 22.7 0.4 1.4 0.0
27-Apr-17 3.0 11.4 2.7 0.8 5.5 70.6 18.0 1.4 1.4 0.0
28-Apr-17 2.5 9.1 2.2 -0.6 5.5 69.8 15.3 1.4 0.0 0.0
29-Apr-17 2.9 11.8 2.6 -0.5 5.4 52.7 13.6 0.0 1.4 0.0
30-Apr-17 2.3 10.7 3.3 0.4 8.2 67.2 11.5 1.4 3.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-17 2.4 9.6 2.1 -0.2 5.2 76.2 9.7 3.9 1.3 0.0
2-May-17 1.9 9.6 3.7 -0.8 9.0 58.2 7.9 1.3 5.7 0.0
3-May-17 3.6 14.1 3.0 1.6 6.0 75.2 3.4 5.7 0.0 0.0
4-May-17 1.8 6.6 3.5 -0.5 7.8 52.3 0.0 0.0 2.9 0.0
5-May-17 1.3 5.5 3.0 1.4 5.2 82.8 0.0 2.9 0.9 0.0
6-May-17 2.9 12.0 3.0 0.9 5.1 78.8 0.0 0.9 1.4 0.0
7-May-17 1.7 6.0 3.0 1.0 6.2 71.0 0.0 1.4 9.9 0.0
8-May-17 1.1 6.0 2.7 -0.2 6.4 87.2 0.0 9.9 0.1 0.0
9-May-17 1.6 5.9 4.3 1.1 7.9 70.2 0.0 0.1 0.0 0.0
10-May-17 1.3 5.1 6.1 0.8 10.7 58.8 0.0 0.0 0.2 0.0
11-May-17 2.0 11.1 8.6 5.6 10.8 56.1 0.0 0.2 6.6 0.0
12-May-17 1.2 4.9 6.8 3.7 9.6 81.0 0.0 6.6 4.7 0.0
13-May-17 1.7 8.3 5.3 2.3 11.4 79.2 0.0 4.7 0.1 0.0
14-May-17 2.0 7.9 3.7 1.7 6.6 79.5 0.0 0.1 0.2 0.0
15-May-17 2.2 10.6 5.6 1.0 10.3 63.1 0.0 0.2 0.0 0.0
16-May-17 1.9 7.4 9.3 4.2 14.5 44.3 0.0 0.0 0.0 0.0
17-May-17 2.0 12.1 10.8 6.6 16.1 45.0 0.0 0.0 0.2 0.0

18-May-17 3.7 12.0 7.9 5.4 10.5 56.6 0.0 0.2 0.0 0.0

19-May-17 2.6 10.4 7.8 3.2 12.5 60.6 0.0 0.0 4.7 0.0

20-May-17 1.7 5.9 8.9 5.0 13.7 57.4 0.0 4.7 26.5 0.0

21-May-17 1.7 6.9 7.6 5.8 9.7 89.8 0.0 26.5 11.3 0.0

22-May-17 1.4 5.0 6.9 5.3 9.4 86.4 0.0 11.3 12.5 0.0

23-May-17 1.7 6.4 5.8 4.4 7.8 87.1 0.0 12.5 0.2 0.0

24-May-17 1.7 7.7 6.0 4.0 9.1 84.1 0.0 0.2 0.0 0.0

25-May-17 1.4 5.0 6.3 3.5 8.7 74.6 0.0 0.0 0.0 0.0

26-May-17 3.7 12.0 9.0 3.7 13.6 58.7 0.0 0.0 0.0 0.0

27-May-17 2.9 7.0 10.4 5.0 15.1 44.4 0.0 0.0 0.0 0.0

28-May-17 2.6 8.2 14.4 8.5 21.4 33.6 0.0 0.0 0.1 0.0

29-May-17 2.5 6.6 12.9 8.0 17.2 49.4 0.0 0.1 0.0 0.0

30-May-17 2.7 7.6 13.1 8.5 17.2 49.5 0.0 0.0 3.2 0.0

31-May-17 1.6 5.7 10.3 6.8 13.6 72.7 0.0 3.2 2.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-17 2.4 9.4 8.8 6.1 11.9 76.7 0.0 2.4 3.0 0.0

2-Jun-17 2.1 14.5 7.6 3.2 12.9 77.9 0.0 3.0 3.9 0.0

3-Jun-17 2.4 10.5 5.0 2.2 9.0 77.3 0.0 3.9 0.4 0.0

4-Jun-17 1.9 11.2 5.9 3.1 9.3 71.9 0.0 0.4 0.1 0.0

5-Jun-17 2.3 10.6 7.2 4.0 10.6 74.1 0.0 0.1 0.0 0.0

6-Jun-17 2.1 9.2 11.1 5.6 15.4 56.9 0.0 0.0 0.0 0.0

7-Jun-17 3.0 11.5 15.2 8.4 20.8 49.9 0.0 0.0 11.3 0.0

8-Jun-17 2.3 9.0 14.9 8.9 21.0 63.3 0.0 11.3 19.7 0.0

9-Jun-17 1.5 5.3 5.7 3.6 9.2 91.1 0.0 19.7 0.0 0.0

10-Jun-17 1.4 4.6 6.0 3.1 8.6 87.9 0.0 0.0 0.0 0.0

11-Jun-17 3.9 12.5 7.9 5.7 11.2 70.1 0.0 0.0 0.1 0.0

12-Jun-17 4.0 11.3 7.1 5.1 10.3 67.6 0.0 0.1 0.5 0.0

13-Jun-17 1.8 7.4 6.4 3.6 10.6 73.7 0.0 0.5 2.8 0.0

14-Jun-17 2.3 11.5 6.7 3.6 11.2 75.4 0.0 2.8 5.8 0.0

15-Jun-17 1.8 9.5 5.8 1.8 9.3 84.8 0.0 5.8 5.3 0.0

16-Jun-17 3.1 10.3 4.9 3.3 7.7 84.8 0.0 5.3 0.0 0.0

17-Jun-17 3.1 12.0 5.8 2.9 9.3 69.6 0.0 0.0 0.0 0.0

18-Jun-17 1.8 7.3 10.1 3.1 16.5 53.6 0.0 0.0 7.7 0.0

19-Jun-17 2.0 10.5 10.7 7.3 15.0 68.5 0.0 7.7 1.9 0.0

20-Jun-17 2.9 9.1 6.4 4.3 8.5 78.8 0.0 1.9 0.4 0.0

21-Jun-17 2.8 10.7 7.1 4.0 11.5 78.0 0.0 0.4 0.0 0.0

22-Jun-17 2.0 10.7 8.5 4.7 14.6 68.1 0.0 0.0 0.0 0.0

23-Jun-17 2.4 8.5 11.0 4.5 17.9 53.1 0.0 0.0 9.6 0.0

24-Jun-17 1.4 6.6 10.0 7.4 11.6 74.7 0.0 9.6 2.9 0.0

25-Jun-17 2.5 10.2 9.6 6.3 14.7 84.9 0.0 2.9 0.0 0.0

26-Jun-17 2.1 9.5 7.8 5.4 10.2 84.3 0.0 0.0 0.0 0.0

27-Jun-17 2.2 8.7 9.0 6.6 12.0 78.7 0.0 0.0 0.0 0.0

28-Jun-17 2.3 6.1 10.5 6.4 16.9 71.7 0.0 0.0 0.2 0.0

29-Jun-17 2.7 9.7 12.5 7.8 17.7 66.3 0.0 0.2 0.1 0.0

30-Jun-17 1.9 6.1 11.1 7.9 15.3 69.2 0.0 0.1 9.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-17 1.7 6.2 9.5 8.1 12.6 87.4 0.0 9.6 13.5 0.0

2-Jul-17 1.8 10.2 8.4 6.4 10.7 88.1 0.0 13.5 0.3 0.0

3-Jul-17 2.7 12.4 7.7 5.3 11.0 76.5 0.0 0.3 2.0 0.0

4-Jul-17 - - 8.4 5.9 12.0 - 0.0 2.0 0.0 0.0

5-Jul-17 - - 12.6 4.9 19.5 - 0.0 0.0 0.0 0.0

6-Jul-17 2.8 7.6 15.5 11.0 20.8 41.0 0.0 0.0 0.0 0.0

7-Jul-17 3.0 12.2 15.0 11.0 19.9 53.8 0.0 0.0 1.0 0.0

8-Jul-17 1.7 7.0 12.1 8.9 16.8 69.0 0.0 1.0 9.3 0.0

9-Jul-17 3.6 12.2 8.2 6.6 10.1 83.1 0.0 9.3 0.8 0.0

10-Jul-17 2.9 11.4 7.4 5.0 10.2 76.4 0.0 0.8 2.7 0.0

11-Jul-17 0.8 3.7 7.8 5.2 10.8 83.6 0.0 2.7 5.3 0.0

12-Jul-17 1.6 8.6 10.2 7.1 16.0 79.4 0.0 5.3 2.7 0.0

13-Jul-17 1.5 6.0 9.4 6.7 11.8 84.5 0.0 2.7 0.8 0.0

14-Jul-17 1.5 6.1 9.5 6.9 13.3 77.3 0.0 0.8 0.0 0.0

15-Jul-17 2.8 10.6 10.3 7.1 15.6 70.8 0.0 0.0 1.2 0.0

16-Jul-17 2.3 9.1 8.4 6.9 9.7 83.2 0.0 1.2 0.0 0.0

17-Jul-17 1.5 4.5 8.8 6.5 11.4 78.3 0.0 0.0 0.0 0.0

18-Jul-17 2.1 8.5 10.7 7.4 16.0 73.4 0.0 0.0 0.1 0.0

19-Jul-17 3.2 10.5 12.3 8.7 17.0 64.0 0.0 0.1 0.0 0.0

20-Jul-17 2.4 9.4 11.8 8.0 17.0 63.1 0.0 0.0 0.4 0.0

21-Jul-17 1.5 5.6 11.1 8.3 14.7 71.4 0.0 0.4 10.5 0.0

22-Jul-17 2.1 13.4 9.4 7.0 12.5 82.4 0.0 10.5 0.3 0.0

23-Jul-17 1.3 4.5 8.6 6.0 11.6 80.8 0.0 0.3 0.0 0.0

24-Jul-17 1.9 5.2 11.3 7.3 18.1 74.9 0.0 0.0 1.3 0.0

25-Jul-17 1.4 7.9 11.8 7.3 16.8 77.8 0.0 1.3 5.8 0.0

26-Jul-17 2.1 10.0 10.9 8.7 13.2 85.5 0.0 5.8 4.3 0.0

27-Jul-17 1.9 8.0 9.6 7.9 12.4 85.6 0.0 4.3 0.0 0.0

28-Jul-17 1.3 4.5 9.9 7.5 12.9 80.1 0.0 0.0 1.4 0.0

29-Jul-17 1.9 13.1 10.8 7.8 14.9 75.0 0.0 1.4 5.8 0.0

30-Jul-17 0.9 3.2 8.5 6.8 10.3 87.4 0.0 5.8 0.0 0.0

31-Jul-17 2.2 6.8 11.5 6.8 16.5 67.0 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-17 2.9 7.1 14.3 9.6 19.3 50.3 0.0 0.0 0.0 0.0

2-Aug-17 3.2 9.4 16.2 11.7 22.8 49.5 0.0 0.0 0.0 0.0

3-Aug-17 3.4 7.3 15.8 10.9 20.4 54.3 0.0 0.0 0.0 0.0

4-Aug-17 3.1 8.7 17.7 12.4 24.0 43.5 0.0 0.0 0.0 0.0

5-Aug-17 3.7 10.1 19.5 14.9 25.1 37.5 0.0 0.0 0.1 0.0

6-Aug-17 3.8 8.3 18.7 15.7 22.6 45.8 0.0 0.1 0.3 0.0

7-Aug-17 2.5 7.6 16.3 12.1 20.2 58.5 0.0 0.3 0.0 0.0

8-Aug-17 2.8 8.4 16.0 10.7 21.4 51.0 0.0 0.0 0.0 0.0

9-Aug-17 3.2 8.9 18.3 13.5 23.7 38.7 0.0 0.0 0.0 0.0

10-Aug-17 2.8 7.9 18.0 14.1 22.6 47.3 0.0 0.0 0.2 0.0

11-Aug-17 2.4 11.1 16.8 12.6 22.3 51.4 0.0 0.2 0.3 0.0

12-Aug-17 1.4 8.5 13.3 10.5 17.2 65.0 0.0 0.3 2.4 0.0

13-Aug-17 2.3 9.7 10.5 8.1 13.3 79.8 0.0 2.4 4.1 0.0

14-Aug-17 2.0 8.8 8.5 7.2 10.6 86.4 0.0 4.1 14.5 0.0

15-Aug-17 1.3 4.7 8.0 6.4 9.6 89.1 0.0 14.5 9.4 0.0

16-Aug-17 1.2 4.2 9.2 7.4 10.6 91.9 0.0 9.4 27.2 0.0

17-Aug-17 1.5 7.4 8.6 7.2 9.8 90.6 0.0 27.2 5.8 0.0

18-Aug-17 1.9 8.1 7.1 5.6 8.8 83.7 0.0 5.8 9.2 0.0

19-Aug-17 1.3 4.0 6.4 5.5 7.7 89.8 0.0 9.2 4.3 0.0

20-Aug-17 1.3 4.5 8.7 5.6 12.3 82.0 0.0 4.3 10.7 0.0

21-Aug-17 1.7 6.2 10.4 8.0 12.9 87.7 0.0 10.7 15.0 0.0

22-Aug-17 1.8 10.4 11.5 8.6 13.8 85.2 0.0 15.0 0.4 0.0

23-Aug-17 1.6 7.5 7.8 5.9 9.9 82.7 0.0 0.4 0.3 0.0

24-Aug-17 1.9 8.6 7.8 5.6 11.1 83.0 0.0 0.3 15.6 0.0

25-Aug-17 1.3 4.4 8.2 6.2 11.2 86.5 0.0 15.6 13.4 0.0

26-Aug-17 2.2 7.9 8.6 7.2 11.8 85.1 0.0 13.4 0.1 0.0

27-Aug-17 1.2 4.4 8.1 5.7 11.3 79.5 0.0 0.1 0.0 0.0

28-Aug-17 1.9 5.4 10.6 6.2 14.7 64.3 0.0 0.0 0.0 0.0

29-Aug-17 2.3 7.5 14.5 9.9 20.2 54.9 0.0 0.0 22.6 0.0

30-Aug-17 2.4 9.2 11.4 7.2 15.7 83.2 0.0 22.6 10.2 0.0

31-Aug-17 1.2 5.0 7.0 5.5 8.4 88.0 0.0 10.2 14.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-17 1.3 5.6 8.3 6.2 11.5 83.2 0.0 14.5 0.0 0.0

2-Sep-17 1.7 8.5 8.3 4.9 13.0 72.9 0.0 0.0 0.2 0.0

3-Sep-17 1.4 5.5 10.2 4.7 16.3 52.0 0.0 0.2 0.0 0.0

4-Sep-17 2.6 6.5 14.4 11.5 17.7 52.1 0.0 0.0 0.0 0.0

5-Sep-17 2.6 7.3 17.0 13.2 21.5 48.7 0.0 0.0 0.4 0.0

6-Sep-17 2.3 6.9 15.8 13.2 18.2 55.4 0.0 0.4 3.8 0.0

7-Sep-17 2.8 9.0 11.9 8.5 15.3 75.0 0.0 3.8 0.2 0.0

8-Sep-17 1.3 8.6 9.4 6.8 13.2 71.5 0.0 0.2 11.9 0.0

9-Sep-17 1.8 9.0 7.9 5.4 12.4 86.9 0.0 11.9 18.6 0.0

10-Sep-17 1.3 4.8 6.4 3.1 9.2 86.4 0.0 18.6 0.0 0.0

11-Sep-17 1.7 7.5 5.7 3.1 8.5 85.8 0.0 0.0 0.2 0.0

12-Sep-17 1.0 5.1 6.9 4.5 12.4 80.6 0.0 0.2 0.1 0.0

13-Sep-17 1.1 4.3 8.0 3.1 13.3 61.8 0.0 0.1 0.1 0.0

14-Sep-17 1.0 3.9 9.0 4.5 14.7 55.3 0.0 0.1 0.0 0.0

15-Sep-17 0.9 3.7 8.8 5.4 12.9 64.1 0.0 0.0 0.1 0.0

16-Sep-17 1.3 6.1 7.1 3.6 11.5 80.5 0.0 0.1 4.9 0.0

17-Sep-17 1.6 9.6 6.0 3.8 8.5 84.9 0.0 4.9 15.7 0.0

18-Sep-17 1.9 4.3 4.2 3.0 5.9 87.9 0.0 15.7 3.3 0.0

19-Sep-17 0.7 3.0 4.5 2.7 7.6 90.5 0.0 3.3 0.0 0.0

20-Sep-17 1.5 8.6 8.1 3.4 13.9 66.0 0.0 0.0 2.0 0.0

21-Sep-17 1.3 4.4 8.6 5.1 12.7 53.2 0.0 2.0 6.1 0.0

22-Sep-17 1.0 4.9 7.3 5.2 9.5 85.1 0.0 6.1 24.2 0.0

23-Sep-17 1.1 4.1 8.0 6.7 9.5 90.4 0.0 24.2 7.1 0.0

24-Sep-17 1.4 4.7 9.5 7.9 11.6 87.4 0.0 7.1 0.1 0.0

25-Sep-17 1.5 4.5 9.5 7.4 12.2 82.7 0.0 0.1 34.4 0.0

26-Sep-17 2.1 5.6 9.5 7.7 11.4 88.6 0.0 34.4 4.0 0.0

27-Sep-17 1.5 5.2 11.1 8.9 13.9 84.0 0.0 4.0 10.7 0.0

28-Sep-17 1.5 5.0 10.1 8.7 12.4 83.1 0.0 10.7 4.2 0.0

29-Sep-17 1.3 6.2 7.8 5.6 9.2 88.2 0.0 4.2 0.5 0.0

30-Sep-17 1.0 4.8 5.4 3.8 8.9 86.8 0.0 0.5 0.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-17 1.2 8.4 5.5 3.0 9.5 70.7 0.0 0.3 0.0 0.0

2-Oct-17 1.2 6.2 5.8 2.1 10.5 46.6 0.0 0.0 0.0 0.0

3-Oct-17 1.1 3.6 6.7 4.0 9.0 64.7 0.0 0.0 0.2 0.0

4-Oct-17 1.0 6.2 8.3 5.8 13.1 70.1 0.0 0.2 15.0 0.0

5-Oct-17 1.7 8.0 4.9 2.4 8.2 69.1 0.0 15.0 16.8 0.0

6-Oct-17 1.8 6.7 3.4 0.1 5.3 84.0 0.0 16.8 3.0 0.0

7-Oct-17 0.7 3.4 3.0 1.1 6.0 86.8 0.0 3.0 13.3 0.0

8-Oct-17 1.5 5.5 2.3 0.0 4.7 84.0 0.0 13.3 1.8 0.0

9-Oct-17 1.6 6.1 2.2 0.0 4.5 83.1 0.0 1.8 0.0 0.0

10-Oct-17 2.1 10.9 1.4 -1.7 4.7 63.6 0.0 0.0 0.1 2.0

11-Oct-17 1.0 5.1 0.1 -1.5 1.8 77.9 0.0 2.1 0.0 0.0

12-Oct-17 1.7 9.1 0.6 -1.8 3.3 58.5 0.0 0.0 0.0 2.0

13-Oct-17 1.0 4.5 -1.1 -2.9 1.2 68.3 0.0 2.0 6.6 6.1

14-Oct-17 1.0 4.3 1.1 -1.0 4.5 87.9 1.5 12.7 28.3 0.0

15-Oct-17 2.8 10.0 3.4 0.8 5.4 86.2 0.1 28.3 5.5 2.1

16-Oct-17 1.1 4.4 1.5 0.0 3.0 92.0 0.0 7.7 0.2 0.5

17-Oct-17 1.4 7.0 0.5 -0.6 2.6 89.2 0.0 0.7 0.8 0.0

18-Oct-17 2.9 13.7 1.9 0.1 3.5 73.1 0.0 0.9 4.2 3.4

19-Oct-17 1.0 5.1 1.1 -0.2 2.9 89.7 0.0 7.6 0.3 4.8

20-Oct-17 - 4.7 0.1 -1.4 1.6 88.3 0.6 5.1 0.0 0.1

21-Oct-17 2.3 15.5 0.3 -1.6 2.1 68.2 0.0 0.1 0.4 4.3

22-Oct-17 1.2 5.0 0.2 -2.1 2.3 79.8 1.0 4.7 21.6 0.0

23-Oct-17 2.6 14.9 2.1 0.0 7.4 87.6 2.9 21.6 15.3 0.0

24-Oct-17 - 11.7 2.8 -0.1 5.4 82.3 1.0 15.3 0.0 0.4

25-Oct-17 - - -0.4 -2.0 0.7 83.8 5.1 0.4 1.3 4.5

26-Oct-17 - 4.9 0.5 -2.1 4.4 77.8 4.8 5.8 1.0 0.0

27-Oct-17 1.8 5.5 4.4 0.5 8.3 90.7 1.1 1.0 0.0 0.0

28-Oct-17 2.7 13.0 5.5 1.7 8.3 64.8 0.0 0.0 0.1 0.0

29-Oct-17 1.2 5.4 4.3 0.9 6.9 31.0 0.0 0.1 2.5 0.0

30-Oct-17 1.2 4.3 4.0 1.8 7.3 55.8 0.0 2.5 2.7 0.0

31-Oct-17 1.3 5.6 3.6 2.1 5.4 91.6 0.0 2.7 0.0 0.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-17 6.6 19.7 0.0 -4.0 3.7 38.0 0.1 0.3 0.0 1.3

2-Nov-17 6.8 18.2 -4.7 -6.3 -3.5 30.3 0.2 1.3 0.0 0.0

3-Nov-17 0.9 3.4 -5.1 -7.2 -1.9 51.3 0.3 0.0 0.0 0.2

4-Nov-17 5.7 15.7 -2.2 -5.1 -0.5 53.6 0.2 0.2 0.0 1.6

5-Nov-17 1.3 7.3 -5.3 -7.5 -2.5 44.2 0.1 1.6 0.0 6.4

6-Nov-17 0.9 6.0 -5.7 -7.5 -3.3 55.0 0.2 6.4 0.0 2.4

7-Nov-17 0.8 4.6 -4.3 -5.6 -2.4 85.4 2.9 2.4 0.0 0.0

8-Nov-17 0.8 4.3 -4.2 -7.2 -1.1 69.8 2.3 0.0 0.0 0.0

9-Nov-17 0.8 3.0 -4.5 -6.4 -2.6 67.2 1.9 0.0 0.0 0.5

10-Nov-17 1.0 4.2 -3.7 -6.4 -1.5 74.6 3.0 0.5 0.0 1.7

11-Nov-17 1.2 5.8 -1.4 -3.3 1.0 76.7 5.1 1.7 0.0 2.9

12-Nov-17 1.3 6.4 -4.6 -6.8 -2.4 91.8 5.3 2.9 0.0 0.0

13-Nov-17 1.2 3.9 -2.5 -6.7 0.8 71.8 5.8 0.0 0.0 0.0

14-Nov-17 1.0 4.0 -5.6 -7.9 -3.8 75.3 5.2 0.0 0.0 0.4

15-Nov-17 2.4 13.0 -8.2 -10.4 -4.8 65.9 4.9 0.4 0.0 0.0

16-Nov-17 0.8 4.6 -12.6 -14.4 -9.7 65.4 5.1 0.0 0.0 10.1

17-Nov-17 1.0 4.2 -8.5 -14.0 -5.6 81.1 9.2 10.1 0.0 8.2

18-Nov-17 0.9 4.3 -4.0 -6.4 -0.9 91.8 29.9 8.2 0.0 0.8

19-Nov-17 0.8 3.9 -7.7 -10.5 -5.8 88.9 29.7 0.8 0.0 0.0

20-Nov-17 0.9 5.8 -9.1 -12.3 -4.3 80.4 26.7 0.0 0.0 1.3

21-Nov-17 1.0 5.7 -3.3 -6.6 -0.3 77.4 24.9 1.3 0.0 13.3

22-Nov-17 1.2 5.4 -1.8 -3.1 -0.2 88.5 29.1 13.3 0.0 6.2

23-Nov-17 1.7 7.0 -0.9 -2.6 1.4 88.2 32.0 6.2 0.0 11.1

24-Nov-17 1.8 11.0 -1.7 -3.0 0.4 89.1 42.8 11.1 0.0 0.0

25-Nov-17 1.5 6.9 -2.5 -4.7 -0.6 61.9 43.8 0.0 0.0 8.3

26-Nov-17 0.9 4.7 -3.6 -4.6 -1.5 87.4 41.8 8.3 0.0 4.0

27-Nov-17 1.6 4.3 -2.9 -5.1 -0.4 84.5 46.8 4.0 0.0 3.8

28-Nov-17 1.4 6.6 -1.0 -2.9 0.8 82.0 48.1 3.8 0.0 7.8

29-Nov-17 1.6 5.5 -0.6 -2.4 1.3 87.0 51.4 7.8 0.0 6.6

30-Nov-17 1.8 11.2 -1.7 -3.4 0.7 76.6 56.9 6.6 0.0 11.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.1  2008 – 2017 Mitchell Deposit Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)
Snow 
Depth
(cm)

Relative 
Humidity

(%)
Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-17 0.7 4.2 -3.1 -3.9 -1.7 88.6 60.9 11.4 0.0 0.4

2-Dec-17 2.1 7.6 -6.2 -8.6 -3.8 77.9 59.1 0.4 0.0 1.3

3-Dec-17 1.1 4.5 -2.9 -6.1 -0.4 88.5 56.9 1.3 0.0 13.9

4-Dec-17 1.6 8.5 0.0 -1.7 1.7 87.7 62.7 13.9 0.0 3.1

5-Dec-17 1.0 4.3 -0.1 -2.1 2.9 80.9 63.8 3.1 0.0 0.0

6-Dec-17 0.9 4.1 -0.7 -2.2 0.9 71.5 61.2 0.0 0.0 0.1

7-Dec-17 0.8 4.2 0.3 -1.6 2.4 65.9 58.7 0.1 2.2 4.7

8-Dec-17 1.5 7.4 0.7 -1.6 3.4 76.0 57.2 6.9 6.9 14.1

9-Dec-17 1.0 5.2 0.7 -0.4 2.4 95.6 55.7 21.0 7.2 0.5

10-Dec-17 1.7 6.6 1.9 0.2 3.5 80.6 53.1 7.7 2.0 0.0

11-Dec-17 1.7 7.0 5.6 0.8 9.5 51.6 50.1 2.0 5.5 0.0

12-Dec-17 1.3 6.5 2.4 0.5 4.5 84.0 47.9 5.5 4.0 0.5

13-Dec-17 0.9 3.9 1.8 0.4 3.8 89.6 44.1 4.5 23.5 0.0

14-Dec-17 1.8 9.0 2.5 0.1 5.2 89.2 38.0 23.5 0.0 2.7

15-Dec-17 1.5 6.7 -0.8 -2.5 0.5 85.2 37.6 2.7 0.0 26.1

16-Dec-17 1.1 4.0 -0.9 -2.8 0.2 89.0 45.3 26.1 0.0 3.7

17-Dec-17 0.0 0.0 -2.8 -5.4 -0.3 92.7 60.3 3.7 0.0 2.0

18-Dec-17 0.0 0.0 -4.3 -6.6 -3.0 88.9 66.5 2.0 0.0 0.1

19-Dec-17 0.0 1.2 -7.8 -10.4 -5.7 69.7 59.6 0.1 0.0 2.9

20-Dec-17 1.0 4.7 -7.9 -10.4 -4.4 65.0 63.8 2.9 0.0 0.7

21-Dec-17 2.3 12.0 -6.4 -11.2 -3.7 63.7 59.3 0.7 0.0 0.0

22-Dec-17 1.1 4.8 -9.8 -11.6 -7.4 54.2 57.4 0.0 0.0 0.0

23-Dec-17 1.1 4.8 -6.4 -9.3 -2.8 50.9 55.9 0.0 0.0 0.1

24-Dec-17 0.9 3.1 -6.0 -8.7 -2.6 53.4 54.6 0.1 0.0 0.0

25-Dec-17 0.9 4.7 -9.2 -11.2 -7.3 53.4 53.7 0.0 0.0 0.0

26-Dec-17 1.4 10.0 -8.9 -12.3 -6.8 61.7 53.4 0.0 0.0 0.0

27-Dec-17 1.2 5.9 -13.3 -16.3 -10.6 55.6 53.0 0.0 0.0 0.0

28-Dec-17 1.2 7.1 -13.6 -16.4 -11.3 42.2 52.9 0.0 0.0 0.0

29-Dec-17 1.8 7.7 -15.6 -17.3 -14.1 48.2 52.9 0.0 0.0 0.0

30-Dec-17 0.9 4.1 -17.9 -19.1 -16.8 47.7 52.8 0.0 0.0 0.0

31-Dec-17 0.9 5.5 -17.1 -20.3 -11.2 51.4 52.5 0.0 0.0 0.0

Notes:

dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

2008
Sep-08 1.6 6.6 3.9 10.9 0.5 19.9 - - 76.5 76.5 0.0
Oct-08 1.7 1.0 -1.0 3.4 -7.0 14.5 - - 158.8 49.8 109.0
Nov-08 1.5 -1.1 -3.1 0.8 -7.9 4.5 - - 143.1 21.9 121.2
Dec-08 2.5 -9.0 -11.1 -6.4 -22.5 2.5 - - 63.7 0.9 62.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2009
Jan-09 1.9 -6.2 -9.0 -3.0 -25.7 7.3 - - 46.0 2.9 43.0
Feb-09 1.8 -6.9 -9.5 -3.8 -16.3 1.4 - - 77.1 0.0 77.1
Mar-09 2.2 -4.9 -8.6 -0.3 -19.9 4.9 - - 67.9 0.0 67.9
Apr-09 1.9 1.3 -2.9 6.9 -11.0 12.3 - - 58.4 31.0 27.4
May-09 2.0 5.2 0.9 10.3 -2.4 14.9 - - 55.6 55.6 0.0
Jun-09 2.6 9.9 5.8 14.6 1.1 20.7 - - 58.1 58.1 0.0
Jul-09 2.8 14.2 9.4 19.5 4.2 27.5 - - 52.1 52.1 0.0
Aug-09 2.3 11.2 8.0 15.4 3.5 24.3 - - 43.0 43.0 0.0
Sep-09 1.7 7.3 4.6 10.8 -1.2 18.4 - - 114.4 114.3 0.1
Oct-09 1.9 2.2 0.0 4.9 -6.8 10.0 - - 95.0 61.9 33.1
Nov-09 1.9 -2.2 -4.2 -0.4 -8.2 5.3 - - 95.0 4.6 90.4
Dec-09 1.9 -7.7 -10.7 -4.7 -20.1 4.4 - - 49.3 0.0 49.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2010
Jan-10 1.6 -2.3 -4.4 -0.3 -18.0 5.3 - - 57.4 14.9 42.5
Feb-10 1.4 -0.9 -3.5 2.3 -10.2 6.2 - - 49.6 9.2 40.4
Mar-10 2.7 -0.8 -3.6 2.8 -9.8 8.7 - - 105.7 25.8 79.9
Apr-10 2.4 2.1 -2.4 7.2 -10.2 14.3 - - 57.8 36.8 21.0
May-10 2.4 7.3 2.4 12.8 -3.1 20.6 - - 52.1 51.1 0.9
Jun-10 2.3 8.9 4.8 14.1 1.0 20.6 - - 59.2 59.2 0.0
Jul-10 2.6 11.0 6.5 16.0 2.8 25.3 - - 63.6 63.6 0.0
Aug-10 2.4 11.7 8.1 16.4 3.6 24.8 - - 62.6 62.6 0.0
Sep-10 2.0 7.6 4.3 12.0 1.7 17.9 - - 107.3 107.3 0.0
Oct-10 2.0 2.4 0.3 5.1 -5.2 16.9 - - 142.0 109.6 32.4
Nov-10 2.4 -3.6 -5.9 -1.1 -17.2 9.3 - - 102.4 30.9 71.5
Dec-10 1.3 -6.3 -9.0 -3.8 -15.9 1.8 - - 53.3 0.0 53.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2011
Jan-11 2.4 -6.0 -8.2 -3.9 -24.7 2.8 - - 107.8 6.2 101.7
Feb-11 3.0 -7.7 -10.6 -4.9 -22.2 2.1 - - 94.6 1.6 93.0
Mar-11 1.9 -3.3 -6.9 1.6 -23.2 8.5 - - 48.8 9.9 38.9
Apr-11 2.2 0.2 -3.8 5.6 -8.1 11.7 - - 50.8 10.6 40.2
May-11 1.7 6.1 1.8 11.8 -4.0 17.4 - - 48.8 46.5 2.4
Jun-11 2.2 9.1 5.5 13.5 3.0 20.6 - - 45.2 45.2 0.0
Jul-11 2.0 9.9 6.6 14.0 3.4 25.3 - - 49.1 49.1 0.0
Aug-11 1.7 8.8 5.6 12.6 3.1 19.9 - - 109.2 109.2 0.0
Sep-11 2.0 6.9 4.4 10.1 -0.5 17.2 - - 173.9 173.9 0.0
Oct-11 1.2 1.9 0.2 4.3 -2.1 10.8 - - 115.1 65.2 49.9
Nov-11 1.4 -4.8 -7.3 -2.3 -19.4 1.2 - - 38.6 2.3 36.3
Dec-11 1.6 -4.0 -6.4 -1.6 -12.3 4.2 - - 108.0 3.8 104.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2012
Jan-12 2.5 -7.5 -10.1 -4.7 -28.4 3.1 - - 98.1 7.1 91.1
Feb-12 2.0 -2.9 -5.6 0.4 -15.2 5.8 - - 20.8 0.0 20.8
Mar-12 2.1 -3.1 -6.8 1.8 -12.7 10.2 - - 64.2 7.0 57.2
Apr-12 1.7 2.7 -1.4 8.6 -7.1 13.2 - - 41.7 34.0 7.8
May-12 1.8 3.8 0.1 9.3 -3.7 16.7 - - 65.0 58.7 6.2
Jun-12 1.9 8.1 4.3 12.7 -0.9 22.7 - - 54.3 54.3 0.0
Jul-12 2.1 11.3 7.0 16.5 2.2 22.3 - - 53.9 53.9 0.0
Aug-12 1.8 10.9 7.2 15.4 3.9 22.9 - - 55.6 55.6 0.0
Sep-12 1.6 7.4 4.4 12.0 0.8 19.4 - - 109.9 109.9 0.0
Oct-12 1.8 -0.7 -3.2 2.5 -15.3 14.3 - - 64.6 52.6 12.1
Nov-12 1.2 -3.8 -6.2 -1.5 -14.6 6.6 - - 60.9 8.2 52.7
Dec-12 1.4 -7.0 -9.4 -4.7 -17.1 1.0 - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2013
Jan-13 1.4 -3.0 -5.2 -0.7 -17.6 5.3 - - 56.9 5.5 51.4
Feb-13 1.5 -2.1 -4.4 0.6 -11.0 2.5 - - 96.0 7.0 89.0
Mar-13 1.5 -3.5 -7.3 1.4 -12.8 8.2 - - 50.1 3.0 47.1
Apr-13 2.5 0.5 -3.5 5.6 -8.8 10.5 - - 83.8 50.5 33.3
May-13 1.9 6.9 2.7 11.8 -3.5 19.4 - - 53.6 46.2 7.4
Jun-13 2.4 11.5 6.8 17.2 2.6 24.7 - - 34.9 34.9 0.0
Jul-13 2.4 12.1 7.9 17.3 3.2 25.9 - - 55.1 55.1 0.0
Aug-13 2.2 12.5 8.3 17.6 4.2 26.9 - - 46.5 46.5 0.0
Sep-13 1.8 9.3 5.7 13.8 0.0 22.4 - - 51.4 51.4 0.0
Oct-13 1.2 3.8 1.7 6.4 -1.8 10.2 - - 99.6 99.1 0.6
Nov-13 1.2 -3.8 -5.8 -1.6 -20.9 3.0 - - 101.1 6.5 94.6
Dec-13 1.7 -4.8 -6.8 -2.6 -17.7 2.2 - - 129.2 10.0 119.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 118 of 122



Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2014
Jan-14 1.4 -1.7 -3.5 0.5 -11.5 5.6 - - 115.7 14.2 101.6
Feb-14 2.0 -9.1 -12.0 -5.8 -20.3 1.3 - - 38.2 0.0 38.2
Mar-14 2.5 -4.4 -7.9 -0.2 -20.1 6.5 - - 86.8 3.9 83.0
Apr-14 1.6 1.8 -2.3 7.5 -6.8 12.1 - - 104.7 51.9 52.8
May-14 2.1 7.2 2.7 12.3 -1.1 17.3 - - 45.5 45.5 0.0
Jun-14 2.2 8.7 4.3 14.4 1.5 19.1 - - 53.4 53.4 0.0
Jul-14 2.3 12.3 7.8 17.8 4.8 24.1 - - 51.6 51.6 0.0
Aug-14 2.0 11.5 8.1 15.7 5.1 22.3 - - 66.4 66.4 0.0
Sep-14 1.4 8.7 5.7 13.1 1.6 21.0 - - 115.6 115.6 0.0
Oct-14 1.5 4.0 1.8 6.6 -2.5 11.3 78.1 - 107.9 97.7 10.2
Nov-14 1.8 -1.9 -3.7 0.2 -16.9 6.0 73.2 - 67.1 12.9 54.2
Dec-14 1.5 -1.9 -4.1 0.5 -11.8 6.9 74.8 - 61.8 13.1 48.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2015
Jan-15 1.6 -1.9 -4.1 0.5 -16.6 6.2 79.9 - 117.9 49.7 68.2
Feb-15 1.5 -2.1 -4.6 1.0 -13.9 6.5 71.7 - 59.5 20.2 39.3
Mar-15 2.0 -0.1 -2.4 3.7 -7.1 7.2 68.7 - 96.8 39.2 57.6
Apr-15 2.1 1.7 -1.0 5.8 -3.4 10.6 69.8 - 81.8 43.6 38.1
May-15 2.6 9.4 5.7 13.6 -0.9 20.4 59.1 - 23.4 23.0 0.4
Jun-15 2.3 10.7 7.3 14.6 3.0 20.4 70.4 - 65.7 65.7 0.0
Jul-15 2.4 11.6 8.6 15.2 4.6 25.1 73.9 - 78.1 78.1 0.0
Aug-15 2.0 10.1 7.2 13.8 2.0 19.7 76.7 - 92.9 92.9 0.0
Sep-15 1.7 6.5 4.2 9.5 1.1 14.3 78.9 - 101.2 101.2 0.0
Oct-15 1.4 4.4 2.2 7.3 -1.2 13.8 77.0 - 137.3 134.9 2.4
Nov-15 1.7 -1.6 -3.6 0.6 -11.8 4.5 75.6 - 97.0 7.3 89.7
Dec-15 1.4 -4.8 -6.6 -2.9 -14.6 4.1 73.4 - 50.1 3.1 47.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2016
Jan-16 1.5 -1.7 -3.7 0.8 -8.5 7.1 73.8 - 57.2 12.3 44.9
Feb-16 1.6 -0.4 -2.8 2.3 -8.4 6.2 76.9 - 97.8 31.4 66.5
Mar-16 1.8 1.8 -1.0 5.5 -5.9 16.3 63.6 - 43.2 24.0 19.2
Apr-16 1.9 4.3 1.4 8.1 -2.5 16.7 69.4 - 79.6 76.8 2.8
May-16 2.5 7.8 4.3 11.7 -0.2 18.9 66.6 - 62.9 62.9 0.0
Jun-16 2.2 10.4 6.9 14.8 2.7 21.9 70.8 - 50.0 50.0 0.0
Jul-16 2.1 11.9 9.3 15.3 6.6 22.9 74.6 - 60.6 60.6 0.0
Aug-16 2.2 12.1 9.0 16.0 6.5 23.0 72.6 - 49.7 49.7 0.0
Sep-16 1.7 7.6 5.2 11.2 2.1 15.1 78.6 0.0 156.6 156.6 0.0
Oct-16 1.5 3.5 1.4 5.8 -1.6 9.3 66.0 0.0 50.5 47.4 3.0
Nov-16 1.6 -0.2 -2.3 2.2 -10.1 8.3 76.0 2.6 107.2 66.7 40.5
Dec-16 1.6 -8.0 -10.6 -5.6 -21.7 3.1 70.3 48.0 106.5 1.1 105.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 121 of 122



Appendix D-2.2  2008 – 2017 Mitchell Deposit Mine Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean
Mean 

Daily Min.
Mean 

Daily Max.
Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Snow 
Depth
(cm)

Adjusted1 Precipitation (mm)
Wind 
Speed 
(m/s)

2017
Jan-17 2.2 -3.6 -6.2 -0.8 -16.5 5.4 71.6 41.7 153.4 32.2 121.2

Feb-17 3.3 -5.8 -8.3 -3.1 -16.5 8.8 55.9 46.0 95.8 43.0 52.8

Mar-17 1.9 -4.5 -7.3 -1.1 -16.5 5.7 69.3 60.3 112.7 9.5 103.3

Apr-17 2.3 3.6 0.5 7.4 -3.5 12.4 59.2 48.1 30.1 22.4 7.6

May-17 2.1 6.8 3.5 10.6 -0.8 21.4 66.6 0.7 96.4 96.4 0.0

Jun-17 2.3 8.5 5.0 12.7 1.8 21.0 72.8 0.0 78.0 78.0 0.0

Jul-17 2.0 10.2 7.2 14.1 4.9 20.8 75.9 0.0 79.0 79.0 0.0

Aug-17 2.2 12.1 9.0 15.6 5.5 25.1 69.9 0.0 166.4 166.4 0.0

Sep-17 1.5 8.8 6.0 12.3 2.7 21.5 75.7 0.0 167.2 167.2 0.0

Oct-17 1.6 2.6 0.2 5.3 -2.9 13.1 75.7 0.6 171.4 141.2 30.3

Nov-17 1.7 -4.1 -6.5 -1.7 -14.4 3.7 72.7 18.5 99.0 0.0 99.0

Dec-17 1.1 -4.7 -7.0 -2.3 -20.3 9.5 71.0 54.9 139.6 51.3 88.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total Total
2007

30-Sep-07 0.1 3.0 -1.1 7.8 91.2 83.3 - 100.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Date

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-07 0.0 2.8 1.6 4.7 100.0 30.1 - 100.1 - - -
2-Oct-07 0.0 1.3 -0.1 2.7 100.0 33.4 - 100.1 - - -
3-Oct-07 0.0 1.2 -1.5 4.8 99.1 63.7 - 100.4 - - -
4-Oct-07 0.1 0.5 -3.3 6.8 91.3 106.4 - 101.2 - - -
5-Oct-07 0.1 0.5 -1.2 2.5 100.0 20.7 - 100.6 - - -
6-Oct-07 0.3 2.0 0.6 3.6 100.0 35.3 - 100.3 - - -
7-Oct-07 0.2 1.0 -0.3 3.9 99.6 50.3 - 99.7 - - -
8-Oct-07 0.0 0.3 -0.8 1.8 100.0 14.4 - 101.1 - - -
9-Oct-07 1.0 2.6 0.7 5.8 83.3 51.3 - 100.5 - - -
10-Oct-07 0.4 3.3 1.3 5.6 99.7 21.7 - 99.7 - - -
11-Oct-07 0.1 1.3 -0.1 2.7 100.0 33.9 - 101.2 - - -
12-Oct-07 0.1 2.0 -0.2 6.5 97.7 62.8 - 100.9 - - -
13-Oct-07 0.0 2.1 -0.1 3.7 100.0 10.5 - 100.1 - - -
14-Oct-07 0.0 -2.8 -6.8 0.0 100.0 14.4 - 100.3 - - -
15-Oct-07 0.1 -4.6 -8.5 1.5 99.0 46.7 - 100.1 - - -
16-Oct-07 0.3 -4.0 -10.0 3.1 85.9 38.3 - 99.5 - - -
17-Oct-07 0.2 -3.8 -9.4 0.5 87.9 53.5 - 99.6 - - -
18-Oct-07 0.0 -6.0 -9.7 -3.1 98.5 32.6 - 99.9 - - -
19-Oct-07 0.0 -7.5 -11.8 -0.2 96.1 48.9 - 99.5 - - -
20-Oct-07 0.1 -5.1 -10.1 3.0 87.9 63.8 - 100.6 - - -
21-Oct-07 0.6 -5.1 -7.2 -2.8 91.5 13.6 - 100.6 - - -
22-Oct-07 0.0 -7.2 -8.5 -3.8 100.0 31.5 - 101.4 - - -
23-Oct-07 0.1 -7.3 -8.6 -4.8 100.0 1.2 - 100.5 - - -
24-Oct-07 0.6 -6.8 -8.0 -4.4 98.0 32.2 - 100.8 - - -
25-Oct-07 0.2 -7.0 -8.8 -5.5 96.9 21.5 - 102.5 - - -
26-Oct-07 0.0 -6.4 -7.2 -4.8 100.0 24.4 - 102.3 - - -
27-Oct-07 0.0 -6.9 -7.0 -6.6 100.0 2.8 - 101.3 - - -
28-Oct-07 0.0 -6.2 -6.9 -4.1 100.0 7.0 - 101.3 - - -
29-Oct-07 0.0 -6.0 -7.0 -5.1 100.0 4.5 - 101.3 - - -
30-Oct-07 0.0 -5.3 -5.9 -4.7 100.0 2.7 - 101.3 - - -
31-Oct-07 0.4 -4.8 -5.8 -4.0 100.0 2.7 - 100.7 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-07 0.1 -5.0 -5.7 -3.9 99.6 3.5 - 101.9 1.86 - -
2-Nov-07 0.1 -4.4 -5.0 -2.6 100.0 27.9 - 101.3 4.92 - -
3-Nov-07 0.1 -5.1 -5.9 -3.7 98.5 12.4 - 101.4 2.48 - -
4-Nov-07 0.1 -6.5 -8.2 -3.6 90.8 43.1 - 102.3 0.00 - -
5-Nov-07 0.6 -4.9 -6.3 -3.2 88.1 19.4 - 101.1 0.64 - -
6-Nov-07 0.0 -4.3 -6.3 -2.4 98.8 28.5 - 101.1 1.13 - -
7-Nov-07 0.0 -4.3 -7.4 -3.0 100.0 3.5 - 101.2 11.25 - -
8-Nov-07 0.0 -7.6 -11.1 -3.7 91.9 4.5 - 101.2 0.00 - -
9-Nov-07 0.9 -2.0 -3.1 -0.4 83.6 5.2 - 99.4 2.29 - -
10-Nov-07 0.7 -2.0 -4.6 -0.2 92.0 7.1 - 98.9 3.12 - -
11-Nov-07 0.5 -4.8 -6.8 -3.4 92.2 6.3 - 99.2 2.79 - -
12-Nov-07 0.3 -4.7 -7.4 -1.9 84.8 15.2 - 98.7 1.63 - -
13-Nov-07 0.1 -6.0 -8.3 -4.0 92.7 11.6 - 101.3 0.34 - -
14-Nov-07 0.8 -5.3 -6.6 -3.9 78.9 11.1 - 101.2 1.39 - -
15-Nov-07 1.5 -3.1 -5.0 -1.7 74.7 11.8 - 99.1 0.00 - -
16-Nov-07 0.6 -2.5 -4.0 -0.8 74.4 19.4 - 99.5 0.00 - -
17-Nov-07 0.1 -4.6 -6.8 -2.0 81.7 20.6 - 100.0 0.00 - -
18-Nov-07 0.0 -6.0 -7.3 -3.7 95.4 12.6 - 100.7 2.76 - -
19-Nov-07 0.0 -11.5 -14.4 -7.4 95.3 16.5 - 101.6 0.00 - -
20-Nov-07 0.0 -12.1 -14.9 -8.8 92.7 10.8 - 102.5 0.00 - -
21-Nov-07 0.0 -8.9 -11.2 -6.7 92.6 6.1 - 102.8 0.00 - -
22-Nov-07 0.0 -9.1 -10.5 -6.9 100.0 7.0 - 102.7 1.10 - -
23-Nov-07 0.0 -8.0 -9.4 -5.4 99.9 5.3 - 101.8 2.04 - -
24-Nov-07 0.0 -8.2 -9.1 -6.6 99.6 2.9 - 101.1 8.30 - -
25-Nov-07 0.0 -9.5 -10.9 -8.2 99.8 2.2 - 101.5 0.94 - -
26-Nov-07 0.0 -8.7 -11.6 -7.1 99.3 1.7 - 100.7 3.17 - -
27-Nov-07 0.0 -11.0 -12.2 -9.6 99.6 1.1 - 101.7 0.00 - -
28-Nov-07 0.0 -10.3 -13.6 -7.9 98.5 1.9 - 102.0 0.97 - -
29-Nov-07 0.0 -15.3 -16.2 -13.8 94.5 0.7 - 102.4 0.00 - -
30-Nov-07 0.2 -15.4 -17.5 -11.7 83.4 0.7 - 102.2 0.00 - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-07 1.1 -16.3 -18.7 -14.8 50.4 1.3 - 101.0 0.00 - -
2-Dec-07 1.5 -19.8 -21.7 -18.0 45.5 10.8 - 99.7 0.00 - -
3-Dec-07 1.7 -21.0 -22.4 -19.0 52.2 13.1 - 99.4 0.00 - -
4-Dec-07 0.0 -22.9 -24.6 -20.7 80.7 3.6 - 101.0 0.00 - -
5-Dec-07 0.0 -20.6 -22.7 -18.5 86.1 3.1 - 101.7 0.64 - -
6-Dec-07 0.0 -19.0 -20.5 -17.0 88.5 3.1 - 101.5 0.00 - -
7-Dec-07 0.0 -19.9 -21.1 -18.3 88.2 3.1 - 101.9 0.12 - -
8-Dec-07 0.0 -16.6 -20.0 -13.2 92.5 9.8 - 102.3 1.07 - -
9-Dec-07 0.0 -13.0 -16.6 -11.3 98.4 3.0 - 101.9 3.62 - -
10-Dec-07 0.0 -15.2 -17.8 -13.1 95.8 2.3 - 101.8 1.00 - -
11-Dec-07 0.0 -11.9 -13.3 -10.6 99.5 0.7 - 100.5 7.04 - -
12-Dec-07 0.0 -10.2 -11.1 -9.1 100.0 1.1 - 101.3 2.60 - -
13-Dec-07 0.0 -10.4 -11.0 -9.3 100.0 0.7 - 101.4 3.71 - -
14-Dec-07 0.9 -9.7 -11.1 -8.8 88.2 3.7 - 100.5 0.00 - -
15-Dec-07 0.2 -8.8 -9.5 -8.2 95.4 4.3 - 99.2 3.27 - -
16-Dec-07 0.7 -8.9 -10.0 -8.2 87.4 1.9 - 99.0 3.96 - -
17-Dec-07 0.2 -11.5 -14.2 -8.3 92.9 1.8 - 98.8 0.15 - -
18-Dec-07 0.1 -13.0 -15.0 -11.7 89.5 1.8 - 98.9 2.06 - -
19-Dec-07 0.0 -13.2 -15.1 -12.1 93.1 1.0 - 98.7 2.37 - -
20-Dec-07 0.0 -18.6 -20.3 -16.0 89.1 0.6 - 100.5 0.71 - -
21-Dec-07 0.2 -12.6 -15.5 -9.5 88.1 0.9 - 100.8 1.30 - -
22-Dec-07 1.0 -8.3 -9.2 -7.3 85.2 1.4 - 99.7 1.49 - -
23-Dec-07 0.5 -7.4 -8.6 -6.1 93.4 1.0 - 99.5 2.56 - -
24-Dec-07 0.0 -7.2 -9.4 -6.0 100.0 1.7 - 101.0 4.57 - -
25-Dec-07 0.5 -8.2 -9.7 -7.3 88.3 0.6 - 100.4 2.51 - -
26-Dec-07 0.0 -11.3 -15.2 -9.3 96.5 1.0 - 101.0 0.00 - -
27-Dec-07 0.7 -11.4 -15.1 -9.6 73.0 1.3 - 100.2 0.00 - -
28-Dec-07 0.1 -11.5 -12.4 -10.4 79.9 1.5 - 99.7 0.00 - -
29-Dec-07 0.0 -12.7 -14.3 -10.6 91.2 1.1 - 99.8 0.87 - -
30-Dec-07 0.0 -14.0 -17.0 -11.1 90.5 1.5 - 100.7 0.38 - -
31-Dec-07 0.3 -12.6 -15.0 -9.7 86.7 1.4 - 102.1 1.37 - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2008
1-Jan-08 1.9 -9.5 -9.8 -9.0 90.1 0.5 - 100.5 - - -
2-Jan-08 - -8.4 -10.1 -7.0 100.0 1.2 - 99.2 0.2 0.0 0.2
3-Jan-08 - -8.2 -9.1 -7.0 100.0 1.5 - 98.5 - - -
4-Jan-08 0.3 -8.1 -9.0 -6.3 94.0 1.5 - 97.7 - - -
5-Jan-08 0.2 -7.4 -15.2 -6.1 90.0 2.0 - 97.4 - - -
6-Jan-08 0.0 -10.8 -14.7 -8.7 98.2 1.8 - 99.2 - - -
7-Jan-08 0.2 -12.6 -11.6 -10.4 86.3 1.8 - 99.9 3.2 0.0 3.2
8-Jan-08 1.5 -10.8 -11.5 -10.2 63.7 1.8 - 99.3 2.0 0.0 2.0
9-Jan-08 0.2 -10.8 -10.3 -9.9 86.0 1.3 - 99.9 - - -
10-Jan-08 0.5 -9.5 -10.1 -8.5 77.8 2.2 - 99.3 0.7 0.0 0.7
11-Jan-08 0.0 -8.9 -8.4 -7.4 98.9 1.3 - 100.1 - - -
12-Jan-08 0.8 -6.4 -9.8 -4.6 90.3 1.5 - 99.9 0.0 0.0 0.0
13-Jan-08 0.4 -8.1 -13.5 -6.3 90.4 0.6 - 100.5 - - -
14-Jan-08 0.2 -11.7 -11.9 -8.5 86.9 2.3 - 100.8 - - -
15-Jan-08 0.1 -10.6 -8.7 -8.8 91.8 1.2 - 102.2 2.1 0.0 2.1
16-Jan-08 0.6 -5.8 -6.4 -4.2 94.1 3.5 - 102.3 3.7 0.0 3.7
17-Jan-08 0.4 -5.6 -6.5 -4.9 98.5 12.2 - 102.6 - - -
18-Jan-08 - -5.2 -11.2 -3.8 100.0 6.8 - 102.0 0.7 0.0 0.7
19-Jan-08 - -7.0 -15.4 -5.3 97.0 1.5 - 102.3 - - -
20-Jan-08 - -13.7 -13.8 -11.8 93.7 2.0 - 102.9 - - -
21-Jan-08 - -10.4 -11.3 -7.4 97.2 3.6 - 102.5 4.0 0.0 4.0
22-Jan-08 - -10.0 -12.5 -7.2 96.5 4.8 - 102.3 1.3 0.0 1.3
23-Jan-08 - -11.1 -15.0 -9.0 94.4 3.1 - 101.3 0.8 0.0 0.8
24-Jan-08 - -11.3 -15.7 -7.7 92.9 5.2 - 100.8 - - -
25-Jan-08 - -11.2 -14.3 -8.0 94.0 1.5 - 100.2 1.0 0.0 1.0
26-Jan-08 - -9.1 -30.5 -6.9 94.7 3.0 - 99.2 0.3 0.0 0.3
27-Jan-08 - -23.4 -31.1 -15.4 76.5 5.1 - 100.2 - - -
28-Jan-08 - -28.2 -26.5 -25.5 68.7 4.1 - 100.0 34.3 0.0 34.3
29-Jan-08 - -24.4 -25.3 -21.6 71.6 4.5 - 99.6 - - -
30-Jan-08 - -23.1 -25.6 -20.0 80.2 2.3 - 99.7 - - -
31-Jan-08 - -22.8 -26.0 -16.3 79.8 5.3 - 99.4 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-08 - -20.9 -18.1 -16.5 83.6 1.8 - 100.2 - - -
2-Feb-08 - -15.7 -19.3 -12.0 85.9 3.2 - 100.3 9.7 0.0 9.7
3-Feb-08 - -16.2 -14.4 -12.3 86.8 2.4 - 100.4 - - -
4-Feb-08 - -13.0 -13.1 -11.4 91.6 1.0 - 100.4 1.7 0.0 1.7
5-Feb-08 - -10.9 -12.9 -9.2 94.1 1.1 - 98.8 - - -
6-Feb-08 - -11.3 -23.6 -9.8 91.3 1.9 - 99.4 - - -
7-Feb-08 - -18.2 -31.0 -12.9 84.3 2.5 - 98.9 - - -
8-Feb-08 - -27.3 -30.6 -23.0 73.6 16.3 - 101.0 4.1 0.0 4.1
9-Feb-08 0.3 -23.4 -19.6 -19.0 82.4 4.6 - 100.6 4.4 0.0 4.4
10-Feb-08 0.3 -16.2 -12.4 -12.9 89.7 3.1 - 100.0 - - -
11-Feb-08 - -9.0 -7.2 -5.8 99.6 9.4 - 100.6 0.0 0.0 0.0
12-Feb-08 0.4 -5.7 -7.2 -4.7 92.5 26.9 - 100.2 - - -
13-Feb-08 0.1 -6.0 -6.8 -3.5 95.8 40.2 - 101.5 - - -
14-Feb-08 0.0 -5.4 -8.7 -3.3 100.0 8.0 - 101.2 9.7 0.0 9.7
15-Feb-08 0.3 -5.4 -12.8 -3.6 95.3 5.8 - 100.9 21.5 0.0 21.5
16-Feb-08 0.4 -9.9 -13.2 -6.3 86.2 9.0 - 102.1 10.3 0.0 10.3
17-Feb-08 - -8.6 -10.3 -2.4 93.1 35.0 - 102.3 0.5 0.0 0.5
18-Feb-08 - -7.3 -9.4 -2.6 98.4 46.9 - 101.4 - - -
19-Feb-08 - -5.8 -5.6 -0.8 99.3 51.1 - 101.0 5.1 0.0 5.1
20-Feb-08 0.2 -3.7 -6.4 -0.5 98.4 38.3 - 101.0 14.2 0.0 14.2
21-Feb-08 0.3 -3.2 -12.9 -1.3 87.4 29.8 - 100.7 4.9 0.0 4.9
22-Feb-08 - -8.1 -8.3 -3.1 91.2 65.3 - 100.9 - - -
23-Feb-08 - -6.3 -9.1 -1.5 96.3 39.1 - 101.2 0.1 0.0 0.1
24-Feb-08 0.6 -5.0 -5.3 1.4 86.2 64.6 - 101.3 1.2 0.0 1.2
25-Feb-08 0.1 -3.9 -5.4 -2.5 94.0 23.0 - 101.6 1.9 0.0 1.9
26-Feb-08 0.4 -3.6 -5.7 -1.8 90.3 22.0 - 101.3 3.1 0.0 3.1
27-Feb-08 0.3 -4.7 -6.3 -3.2 100.0 4.4 - 100.8 5.1 0.0 5.1
28-Feb-08 - -4.9 -5.7 -3.6 96.8 5.5 - 101.3 6.7 0.0 6.7
29-Feb-08 0.1 -4.5 -5.6 -2.8 95.5 4.3 - 99.6 5.2 0.0 5.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-08 0.2 -4.0 -6.2 0.2 91.5 40.2 - 100.5 2.8 0.0 2.8
2-Mar-08 0.0 -4.7 -4.9 -2.2 96.9 21.4 - 101.5 2.6 0.0 2.6
3-Mar-08 0.1 -3.9 -6.1 -2.2 99.7 15.1 - 101.0 7.0 0.0 7.0
4-Mar-08 0.1 -4.1 -8.3 -0.4 92.3 83.9 - 102.5 3.0 0.0 3.0
5-Mar-08 0.1 -4.3 -5.9 0.8 95.7 68.2 - 102.2 0.8 0.0 0.8
6-Mar-08 0.0 -3.7 -3.6 -1.6 100.0 37.4 - 101.7 0.4 0.0 0.4
7-Mar-08 0.1 -2.0 -4.3 0.1 96.1 33.9 - 101.2 2.8 0.0 2.8
8-Mar-08 0.2 -2.6 -4.4 0.8 84.4 72.7 - 101.6 1.6 0.0 1.6
9-Mar-08 0.2 -2.6 -9.9 -0.7 86.9 40.2 - 101.1 1.3 0.0 1.3
10-Mar-08 0.3 -5.0 -5.1 -1.4 93.1 39.2 - 100.8 0.8 0.0 0.8
11-Mar-08 0.2 -2.6 -8.5 0.4 98.7 45.2 - 100.4 3.6 0.0 3.6
12-Mar-08 0.5 -5.8 -8.8 -2.1 69.3 105.8 - 101.5 0.6 0.0 0.6
13-Mar-08 0.1 -5.6 -7.0 -1.3 74.6 80.8 - 100.9 1.6 0.0 1.6
14-Mar-08 0.1 -3.9 -12.1 1.0 77.7 72.6 - 100.8 - - -
15-Mar-08 0.3 -6.8 -11.5 -2.8 76.5 108.0 - 101.3 - - -
16-Mar-08 0.1 -7.0 -4.8 -4.0 90.2 17.0 - 100.3 - - -
17-Mar-08 0.3 -3.4 -5.0 -0.5 89.7 34.4 - 100.4 8.0 0.0 8.0
18-Mar-08 0.1 -3.3 -7.3 -0.8 89.4 34.9 - 100.5 16.3 0.0 16.3
19-Mar-08 0.2 -4.6 -9.7 -0.7 90.2 57.8 - 100.8 2.3 0.0 2.3
20-Mar-08 0.5 -5.6 -7.5 -1.7 77.5 107.9 - 100.8 2.9 0.0 2.9
21-Mar-08 0.9 -3.7 -4.3 -0.7 70.8 100.2 - 101.5 - - -
22-Mar-08 1.9 -2.6 -11.6 -1.4 83.6 53.8 - 101.3 3.5 0.0 3.5
23-Mar-08 0.7 -3.6 -13.5 -0.1 77.5 65.5 - 100.3 6.2 0.0 6.2
24-Mar-08 0.4 -6.8 -8.6 0.6 69.9 138.0 - 101.0 4.5 0.0 4.5
25-Mar-08 0.9 -3.5 -8.6 0.2 60.9 105.8 - 100.9 0.9 0.0 0.9
26-Mar-08 0.3 -3.4 -10.9 1.5 77.3 118.1 - 100.8 - - -
27-Mar-08 0.2 -6.5 -12.9 -0.5 80.9 97.5 - 101.1 3.9 0.0 3.9
28-Mar-08 0.3 -6.7 -13.0 0.7 71.0 142.1 - 101.3 2.6 0.0 2.6
29-Mar-08 0.3 -6.0 -12.7 2.2 66.5 156.8 - 101.6 4.7 0.0 4.7
30-Mar-08 0.2 -7.1 -13.0 0.0 66.4 126.8 - 101.9 2.2 0.0 2.2
31-Mar-08 0.4 -6.2 -5.1 -0.2 70.8 112.8 - 102.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-08 0.3 -2.5 -3.7 1.6 78.4 97.7 - 102.1 - - -
2-Apr-08 0.5 -1.6 -4.0 1.4 74.3 90.9 - 102.1 1.0 0.0 1.0
3-Apr-08 0.2 -1.7 -4.2 2.0 74.9 76.2 - 101.9 0.7 0.0 0.7
4-Apr-08 0.3 -0.6 -5.3 3.5 72.5 124.2 - 101.4 - - -
5-Apr-08 0.5 -0.8 -7.2 4.6 66.6 181.5 - 100.7 - - -
6-Apr-08 0.2 -2.2 -6.7 2.3 79.0 106.9 - 100.6 - - -
7-Apr-08 0.5 -3.1 -7.9 0.7 69.2 165.9 - 101.1 - - -
8-Apr-08 0.3 -4.0 -5.5 0.5 75.8 125.1 - 101.1 - - -
9-Apr-08 0.4 -2.5 -3.8 0.7 78.1 91.3 - 100.8 1.5 0.0 1.5
10-Apr-08 0.3 -1.6 -4.0 3.4 86.6 104.4 - 101.5 1.5 0.0 1.5
11-Apr-08 0.1 -2.0 -1.1 -0.2 95.8 28.4 - 101.6 3.4 0.0 3.4
12-Apr-08 0.5 0.6 -3.7 3.4 94.2 49.1 - 101.0 26.5 7.9 18.5
13-Apr-08 0.4 -1.4 -5.1 1.9 85.6 84.5 - 101.0 5.5 0.0 5.5
14-Apr-08 0.6 -2.5 -4.0 1.4 71.8 119.4 - 101.0 1.1 0.0 1.1
15-Apr-08 0.4 -0.3 -3.3 5.4 79.6 163.8 - 101.2 0.1 0.0 0.1
16-Apr-08 1.2 0.5 -7.0 4.7 81.6 104.5 - 101.3 2.6 0.6 1.9
17-Apr-08 0.6 -4.3 -11.6 0.4 84.1 71.0 - 101.4 0.2 0.0 0.2
18-Apr-08 0.9 -6.1 -9.5 -1.3 52.2 190.7 - 102.5 - - -
19-Apr-08 1.4 -5.2 -9.1 -0.5 35.5 188.0 - 102.6 - - -
20-Apr-08 0.8 -3.2 -10.6 2.3 35.4 189.3 - 102.4 - - -
21-Apr-08 0.5 -1.4 -5.7 5.7 44.9 193.4 - 102.2 - - -
22-Apr-08 0.5 1.0 -5.4 7.2 53.9 189.1 - 102.0 - - -
23-Apr-08 0.3 0.4 -6.7 6.7 62.4 134.9 - 101.3 - - -
24-Apr-08 0.7 -2.8 -10.1 2.1 39.4 199.0 - 101.8 - - -
25-Apr-08 0.4 -1.8 -6.9 6.7 50.8 196.2 - 102.3 - - -
26-Apr-08 0.8 -0.2 -0.7 7.6 69.3 120.6 - 102.0 - - -
27-Apr-08 0.5 2.7 -1.5 8.5 83.6 186.1 - 101.3 - - -
28-Apr-08 0.7 1.7 -3.7 4.0 74.6 112.1 - 100.8 - - -
29-Apr-08 0.3 -1.5 -4.1 0.6 85.7 91.0 - 100.9 - - -
30-Apr-08 0.2 -0.2 -5.8 4.8 75.9 114.7 - 101.5 1.3 0.0 1.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-08 0.5 0.5 -0.7 6.6 66.9 160.8 - 101.5 0.3 0.1 0.2
2-May-08 0.4 2.4 -3.2 7.8 83.2 139.2 - 101.5 1.7 1.7 0.0
3-May-08 0.4 -0.4 -3.8 3.0 84.3 137.5 - 102.3 - - -
4-May-08 0.2 0.1 -1.5 4.0 76.4 103.6 - 102.0 - - -
5-May-08 0.1 0.8 -1.7 4.9 92.4 91.1 - 101.7 1.1 0.4 0.6
6-May-08 0.5 0.1 -3.4 3.0 86.5 114.1 - 101.9 1.1 0.1 1.0
7-May-08 0.3 -0.3 -2.5 3.0 76.5 118.5 - 102.2 - - -
8-May-08 0.4 2.3 -4.7 8.9 68.2 235.6 - 102.1 2.6 2.6 0.0
9-May-08 0.4 2.5 -0.5 9.4 69.8 208.4 - 101.5 0.5 0.5 0.0
10-May-08 0.4 2.9 -0.9 8.1 84.7 128.0 - 100.9 4.8 4.8 0.0
11-May-08 0.3 2.2 -2.1 6.5 82.5 145.2 - 101.5 1.1 1.1 0.0
12-May-08 0.4 1.1 -1.1 4.5 78.2 79.2 - 101.3 - - -
13-May-08 0.2 1.8 -1.8 5.9 88.6 160.3 - 101.2 7.6 6.9 0.8
14-May-08 0.1 0.8 -1.2 3.1 100.0 32.1 - 101.5 8.1 3.3 4.9
15-May-08 0.5 1.9 -1.8 5.1 86.3 236.3 - 102.8 38.9 37.0 1.9
16-May-08 0.2 2.6 -1.5 10.8 85.0 211.6 - 102.5 6.2 6.2 0.0
17-May-08 0.2 2.0 -3.4 6.7 88.3 102.1 - 101.7 1.1 1.1 0.0
18-May-08 0.4 2.2 -2.4 8.8 78.9 238.0 - 101.8 1.3 1.3 0.0
19-May-08 0.5 2.5 -1.4 9.5 75.6 122.8 - 101.1 0.2 0.2 0.0
20-May-08 0.4 3.3 -0.3 9.5 82.4 215.4 - 100.9 1.1 1.1 0.0
21-May-08 0.0 1.0 -1.2 2.8 97.9 63.7 - 101.7 - - -
22-May-08 0.1 1.4 -1.9 5.4 97.4 118.4 - 102.1 4.0 2.8 1.2
23-May-08 0.4 4.3 1.8 12.8 74.1 259.5 - 102.5 2.8 2.8 0.0
24-May-08 0.7 7.5 1.1 14.9 52.8 262.8 - 102.4 1.1 1.1 0.0
25-May-08 0.4 7.7 1.1 16.6 63.3 258.3 - 102.2 - - -
26-May-08 0.4 8.3 1.6 17.4 64.1 258.2 - 101.8 0.3 0.3 0.0
27-May-08 0.4 9.1 1.7 18.2 59.6 256.4 - 101.7 0.2 0.2 0.0
28-May-08 0.2 6.1 1.9 11.4 82.5 139.6 - 101.6 - - -
29-May-08 0.1 3.8 1.4 6.6 96.6 62.0 - 101.8 - - -
30-May-08 0.5 5.3 0.5 11.0 81.2 173.3 - 102.2 0.3 0.3 0.0
31-May-08 0.4 6.2 -0.1 13.1 74.7 256.2 - 102.2 0.6 0.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-08 0.4 5.4 -0.7 11.1 77.1 230.3 - 102.0 0.0 0.0 0.0
2-Jun-08 0.3 5.2 1.9 11.4 76.5 164.6 - 101.3 - - -
3-Jun-08 0.2 4.4 1.8 7.5 90.9 145.8 - 101.1 2.2 2.2 0.0
4-Jun-08 0.2 3.7 0.5 6.4 86.2 144.7 - 101.3 0.2 0.2 0.0
5-Jun-08 0.3 4.7 -1.2 10.1 77.9 186.2 - 100.9 3.1 3.1 0.0
6-Jun-08 0.5 4.9 1.4 11.7 77.4 213.0 - 101.2 0.4 0.4 0.0
7-Jun-08 0.6 3.8 -0.4 7.4 75.6 166.6 - 101.7 - - -
8-Jun-08 0.3 1.7 -1.7 4.6 80.8 150.7 - 101.8 - - -
9-Jun-08 0.4 4.5 -1.1 11.5 70.1 260.8 - 101.6 3.1 3.1 0.0
10-Jun-08 0.6 6.3 -0.2 13.5 65.0 277.4 - 102.1 1.1 1.1 0.0
11-Jun-08 0.5 6.6 2.3 13.1 70.4 240.8 - 102.3 0.4 0.4 0.0
12-Jun-08 0.1 3.5 1.3 5.2 95.2 59.2 - 101.7 1.5 1.5 0.0
13-Jun-08 0.1 3.5 2.6 6.6 96.6 79.4 - 102.0 4.9 4.9 0.0
14-Jun-08 0.3 4.8 2.4 7.3 87.0 105.4 - 102.5 1.6 1.6 0.0
15-Jun-08 0.2 4.7 2.2 7.7 89.0 125.2 - 102.3 2.2 2.2 0.0
16-Jun-08 0.3 6.5 1.2 10.9 71.4 188.8 - 101.9 2.2 2.2 0.0
17-Jun-08 0.2 4.8 2.9 7.4 87.3 97.0 - 101.9 - - -
18-Jun-08 0.3 5.0 -0.9 8.9 77.8 143.7 - 102.3 0.4 0.4 0.0
19-Jun-08 0.5 6.6 3.9 14.1 62.1 288.1 - 102.1 1.1 1.1 0.0
20-Jun-08 0.6 9.9 3.9 14.6 56.7 214.8 - 101.9 2.1 2.1 0.0
21-Jun-08 0.2 6.6 2.9 7.8 98.0 90.6 - 101.6 3.1 3.1 0.0
22-Jun-08 0.4 4.7 0.6 8.3 86.1 124.2 - 102.0 3.0 3.0 0.0
23-Jun-08 0.3 5.3 3.0 11.2 78.6 153.8 - 101.9 1.4 1.4 0.0
24-Jun-08 0.2 4.8 0.4 8.7 93.2 106.3 - 101.8 1.5 1.5 0.0
25-Jun-08 0.2 3.8 0.6 9.8 92.5 146.2 - 101.9 9.0 9.0 0.0
26-Jun-08 0.3 5.3 3.7 9.4 80.4 179.4 - 101.8 3.4 3.4 0.0
27-Jun-08 0.1 6.9 4.3 10.1 92.1 70.2 - 102.0 2.8 2.8 0.0
28-Jun-08 0.4 6.9 0.1 9.5 88.7 141.3 - 102.0 8.1 8.1 0.0
29-Jun-08 0.2 7.3 5.9 14.2 72.2 191.5 - 102.2 0.8 0.8 0.0
30-Jun-08 0.5 12.5 6.5 20.2 60.6 265.1 - 102.2 1.1 1.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-08 0.2 15.1 7.7 24.8 55.1 224.9 - 102.1 - - -
2-Jul-08 0.2 15.9 8.5 23.5 57.4 247.7 - 101.8 0.7 0.7 0.0
3-Jul-08 0.2 12.8 8.7 17.6 73.9 123.1 - 101.4 - - -
4-Jul-08 0.1 11.7 6.9 15.6 79.1 119.4 - 101.1 0.1 0.1 0.0
5-Jul-08 0.3 10.7 4.8 14.4 79.0 93.1 - 101.0 0.1 0.1 0.0
6-Jul-08 0.3 7.2 3.5 10.1 86.0 124.7 - 101.6 0.0 0.0 0.0
7-Jul-08 0.0 5.8 3.5 8.7 90.2 83.3 - 102.1 1.4 1.4 0.0
8-Jul-08 0.0 5.3 2.0 6.9 97.6 88.2 - 101.9 7.0 7.0 0.0
9-Jul-08 0.1 4.1 1.4 7.1 91.6 115.6 - 101.9 4.2 4.2 0.0
10-Jul-08 0.1 4.9 4.5 8.2 85.9 112.2 - 102.2 1.0 1.0 0.0
11-Jul-08 0.1 7.0 5.0 10.5 81.8 116.7 - 102.6 1.4 1.4 0.0
12-Jul-08 0.0 6.6 5.2 8.2 98.2 85.0 - 102.3 2.4 2.4 0.0
13-Jul-08 0.1 7.9 5.3 11.6 89.4 161.9 - 102.1 3.7 3.7 0.0
14-Jul-08 0.1 7.9 5.7 11.3 86.5 127.7 - 102.1 0.0 0.0 0.0
15-Jul-08 0.2 8.2 5.4 13.1 84.0 172.1 - 102.1 0.0 0.0 0.0
16-Jul-08 0.2 8.1 6.1 12.4 84.1 174.9 - 102.3 0.2 0.2 0.0
17-Jul-08 0.1 7.9 5.1 10.1 86.8 79.9 - 102.3 0.4 0.4 0.0
18-Jul-08 0.1 6.9 4.1 9.5 88.9 87.8 - 101.9 0.0 0.0 0.0
19-Jul-08 0.0 5.8 4.9 7.6 100.0 88.3 - 101.4 7.3 7.3 0.0
20-Jul-08 0.0 5.6 2.6 7.1 100.0 71.3 - 100.8 6.3 6.3 0.0
21-Jul-08 0.2 5.3 2.9 9.1 92.5 138.0 - 101.7 6.5 6.5 0.0
22-Jul-08 0.3 6.8 2.2 12.2 77.7 241.1 - 102.2 1.6 1.6 0.0
23-Jul-08 0.2 7.6 2.6 13.5 73.0 168.7 - 102.3 0.4 0.4 0.0
24-Jul-08 0.3 9.1 5.7 15.8 69.3 223.4 - 102.2 0.3 0.3 0.0
25-Jul-08 0.1 10.6 6.7 16.3 69.8 91.1 - 101.6 0.2 0.2 0.0
26-Jul-08 0.2 9.2 2.9 13.0 89.1 137.4 - 101.6 2.5 2.5 0.0
27-Jul-08 0.1 5.9 0.8 8.7 86.9 136.3 - 101.7 0.0 0.0 0.0
28-Jul-08 0.5 5.0 5.5 8.2 86.4 77.1 - 101.1 2.4 2.4 0.0
29-Jul-08 0.2 7.8 3.4 12.3 88.1 98.1 - 100.6 7.1 7.1 0.0
30-Jul-08 0.1 6.6 3.5 11.6 90.6 113.9 - 101.3 1.0 1.0 0.0
31-Jul-08 0.1 7.1 2.5 10.5 81.8 143.5 - 101.6 1.4 1.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-08 0.2 7.6 6.0 12.2 82.4 151.1 - 101.5 0.0 0.0 0.0
2-Aug-08 0.2 9.1 3.7 15.3 82.3 164.1 - 102.1 0.5 0.5 0.0
3-Aug-08 0.2 8.8 4.0 14.4 80.9 172.0 - 102.4 0.0 0.0 0.0
4-Aug-08 0.2 10.9 4.8 19.5 76.8 208.9 - 102.4 0.5 0.5 0.0
5-Aug-08 0.1 13.1 6.9 23.6 73.4 231.9 - 102.4 0.0 0.0 0.0
6-Aug-08 0.2 15.2 7.3 24.4 60.9 231.3 - 101.9 0.0 0.0 0.0
7-Aug-08 0.3 14.1 7.4 21.2 66.6 218.8 - 101.6 0.0 0.0 0.0
8-Aug-08 0.2 14.5 7.4 23.2 68.0 200.4 - 101.4 0.2 0.2 0.0
9-Aug-08 0.2 11.9 8.1 16.7 79.3 140.4 - 101.4 0.0 0.0 0.0
10-Aug-08 0.2 9.8 6.7 11.6 91.0 79.5 - 101.8 0.0 0.0 0.0
11-Aug-08 0.0 9.1 7.7 11.8 89.7 75.9 - 101.8 0.9 0.9 0.0
12-Aug-08 0.0 9.1 6.9 11.1 100.0 66.3 - 101.4 5.0 5.0 0.0
13-Aug-08 0.0 8.4 7.7 9.9 100.0 37.1 - 101.8 7.5 7.5 0.0
14-Aug-08 0.0 9.3 8.6 11.5 100.0 64.6 - 102.3 15.2 15.2 0.0
15-Aug-08 0.0 10.0 6.5 11.8 100.0 61.0 - 102.3 7.6 7.6 0.0
16-Aug-08 0.0 10.3 8.1 14.9 100.0 96.5 - 101.9 2.9 2.9 0.0
17-Aug-08 0.0 10.0 6.3 12.5 100.0 72.1 - 101.3 0.8 0.8 0.0
18-Aug-08 0.0 8.5 3.6 11.4 100.0 78.1 - 100.9 11.5 11.5 0.0
19-Aug-08 0.2 8.3 6.1 12.7 85.9 96.4 - 100.5 1.6 1.6 0.0
20-Aug-08 0.1 8.6 5.5 10.3 93.7 58.1 - 100.3 0.3 0.3 0.0
21-Aug-08 0.1 7.7 4.4 11.0 97.8 80.9 - 101.1 1.7 1.7 0.0
22-Aug-08 0.0 6.3 5.9 9.0 99.1 35.4 - 101.3 0.4 0.4 0.0
23-Aug-08 0.2 7.4 3.5 9.5 100.0 47.4 - 100.9 5.9 5.9 0.0
24-Aug-08 0.1 6.5 2.2 8.4 100.0 85.1 - 100.3 15.2 15.2 0.0
25-Aug-08 0.0 3.5 2.0 5.2 100.0 61.3 - 100.9 9.6 9.6 0.0
26-Aug-08 0.1 3.6 2.5 6.1 97.0 68.1 - 100.7 10.6 10.6 0.0
27-Aug-08 0.0 3.9 3.1 5.6 100.0 36.8 - 100.5 3.9 3.9 0.0
28-Aug-08 0.1 4.4 2.6 6.8 100.0 78.4 - 101.3 10.5 10.5 0.0
29-Aug-08 0.1 4.2 2.5 8.6 99.6 83.0 - 101.2 2.9 2.9 0.0
30-Aug-08 0.1 4.2 1.5 7.8 99.7 83.6 - 101.6 4.4 4.4 0.0
31-Aug-08 0.3 5.5 1.9 11.1 88.2 169.5 - 102.0 1.8 1.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-08 0.0 4.1 2.4 6.8 95.6 52.1 - 102.0 0.6 0.6 0.0
2-Sep-08 0.1 4.4 2.1 7.5 98.2 91.7 - 102.2 4.0 4.0 0.0
3-Sep-08 0.0 4.3 2.8 7.0 97.4 63.0 - 102.5 1.0 1.0 0.0
4-Sep-08 0.0 4.6 2.8 6.6 100.0 49.1 - 102.4 1.4 1.4 0.0
5-Sep-08 0.2 6.5 0.1 12.0 89.5 132.3 - 102.4 1.5 1.5 0.0
6-Sep-08 0.2 6.0 1.8 13.9 88.5 150.9 - 102.7 0.0 0.0 0.0
7-Sep-08 0.0 6.2 3.1 11.1 98.8 74.8 - 102.6 1.6 1.6 0.0
8-Sep-08 0.3 5.8 2.0 8.8 94.1 80.2 - 102.1 6.6 6.6 0.0
9-Sep-08 0.2 4.7 3.1 9.3 89.6 116.0 - 102.1 0.0 0.0 0.0
10-Sep-08 0.0 4.1 3.1 5.7 100.0 23.9 - 101.7 5.4 5.4 0.0
11-Sep-08 0.2 4.7 1.3 8.2 96.7 71.9 - 101.6 5.5 5.5 0.0
12-Sep-08 0.2 4.2 2.4 8.4 92.1 85.6 - 102.2 0.3 0.3 0.0
13-Sep-08 0.2 5.5 2.1 11.5 86.7 112.1 - 102.3 0.7 0.7 0.0
14-Sep-08 0.1 6.0 7.0 11.0 96.6 67.6 - 102.4 1.1 1.1 0.0
15-Sep-08 0.2 8.9 5.2 11.9 100.0 42.0 - 102.2 6.3 6.3 0.0
16-Sep-08 0.0 8.6 5.4 13.8 96.4 83.7 - 102.0 0.0 0.0 0.0
17-Sep-08 0.0 7.0 4.5 9.1 100.0 31.6 - 101.8 0.0 0.0 0.0
18-Sep-08 0.0 7.0 9.0 10.7 100.0 70.7 - 101.7 1.2 1.2 0.0
19-Sep-08 0.1 10.6 8.9 13.8 100.0 49.0 - 101.6 0.2 0.2 0.0
20-Sep-08 0.1 9.2 6.0 12.1 - 113.9 - 101.6 6.6 6.6 0.0
21-Sep-08 0.2 6.3 4.5 12.9 - 83.2 - 101.7 0.2 0.2 0.0
22-Sep-08 0.2 4.9 3.7 9.5 - 80.5 - 102.0 0.0 0.0 0.0
23-Sep-08 0.1 5.8 2.4 8.3 - 99.5 - 102.1 0.0 0.0 0.0
24-Sep-08 0.3 6.7 3.7 12.8 - 99.7 - 101.4 0.3 0.3 0.0
25-Sep-08 0.1 6.5 2.7 12.2 - 100.0 - 101.5 0.0 0.0 0.0
26-Sep-08 0.5 7.6 5.4 12.5 - 49.4 - 101.3 1.0 1.0 0.0
27-Sep-08 0.0 6.2 5.3 7.6 - 39.9 - 101.5 0.8 0.8 0.0
28-Sep-08 0.0 5.4 6.5 6.7 - 8.9 - 101.8 12.1 12.1 0.0
29-Sep-08 0.0 10.8 9.7 13.0 - 35.3 - 101.9 51.2 51.2 0.0
30-Sep-08 0.2 13.9 7.4 17.4 - 73.1 - 101.7 3.2 3.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-08 0.0 10.6 9.5 13.3 - 41.6 - 101.4 0.0 0.0 0.0
2-Oct-08 0.3 11.6 4.4 14.3 - 33.6 - 100.2 5.1 5.1 0.0
3-Oct-08 0.2 7.7 2.9 10.6 - 44.1 - 100.3 3.0 3.0 0.0
4-Oct-08 0.0 4.8 1.7 7.9 - 30.4 - 99.7 1.8 1.8 0.0
5-Oct-08 0.1 3.5 2.2 6.9 - 46.2 - 100.5 4.3 4.3 0.0
6-Oct-08 0.1 3.0 1.3 5.5 - 48.1 - 101.0 3.5 3.5 0.0
7-Oct-08 0.1 2.4 0.8 5.8 - 50.7 - 100.8 1.4 1.4 0.0
8-Oct-08 0.0 1.3 -1.9 3.6 - 17.2 - 101.8 4.0 2.6 1.4
9-Oct-08 0.2 0.6 -3.3 4.0 - 82.4 - 102.4 0.6 0.2 0.4
10-Oct-08 - -0.2 1.4 4.8 - 46.6 - 102.8 0.0 0.0 0.0
11-Oct-08 - 1.7 1.9 4.0 - 8.4 - 101.9 18.7 15.9 2.8
12-Oct-08 - 3.6 1.1 6.6 - 29.8 - 102.1 13.4 13.4 0.0
13-Oct-08 - 1.5 1.0 3.6 - 13.1 - 101.8 18.1 13.6 4.5
14-Oct-08 - 1.7 2.2 4.0 - 15.0 - 102.3 4.0 3.4 0.6
15-Oct-08 - 2.9 1.8 5.1 - 20.3 - 102.0 7.3 7.3 0.0
16-Oct-08 0.8 2.9 0.7 6.1 - 36.9 - 101.1 2.7 2.7 0.0
17-Oct-08 - 1.5 0.6 3.6 - 4.7 - 100.9 9.5 7.1 2.4
18-Oct-08 - 1.1 1.9 3.8 - 5.3 - 101.6 6.4 3.5 2.9
19-Oct-08 - 2.8 1.7 5.4 - 3.2 - 101.0 3.4 3.4 0.0
20-Oct-08 - 1.8 1.6 4.4 - 11.6 - 100.6 4.8 4.3 0.5
21-Oct-08 0.9 2.3 1.9 4.9 - 7.4 - 101.7 5.8 5.8 0.0
22-Oct-08 0.2 2.3 1.1 4.3 - 1.8 - 100.4 50.7 50.7 0.0
23-Oct-08 0.1 1.3 -1.2 3.0 - 1.5 - 101.0 25.7 16.7 9.0
24-Oct-08 0.2 1.7 -4.3 4.2 - 2.7 - 100.6 15.3 13.0 2.3
25-Oct-08 0.1 -2.4 -3.5 0.9 - 8.0 - 102.5 3.4 0.0 3.4
26-Oct-08 - -2.2 -0.3 1.3 - 1.0 - 102.2 10.9 0.0 10.9
27-Oct-08 - 1.1 1.8 3.5 - 1.9 - 101.8 55.2 30.4 24.9
28-Oct-08 0.2 2.5 -3.0 5.1 - 3.8 - 101.2 21.4 21.4 0.0
29-Oct-08 0.0 0.3 -4.7 2.9 - 19.0 - 101.3 4.7 0.7 4.0
30-Oct-08 0.0 -3.0 -0.3 2.4 - 38.2 - 101.2 0.6 0.0 0.6
31-Oct-08 0.0 1.7 2.2 5.0 - 18.3 - 101.0 2.9 2.4 0.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-08 0.0 3.6 3.2 5.7 - 13.7 - 100.7 2.5 2.5 0.0
2-Nov-08 0.1 4.4 -2.8 6.1 - 13.6 - 99.4 4.9 4.9 0.0
3-Nov-08 0.1 1.6 -2.7 6.1 - 17.7 - 100.4 1.8 1.4 0.4
4-Nov-08 0.0 -1.1 -2.7 2.2 - 30.2 - 100.6 2.0 0.0 2.0
5-Nov-08 0.2 -0.3 1.0 3.2 - 25.2 - 101.1 0.2 0.0 0.2
6-Nov-08 1.3 1.6 1.9 4.3 - 8.6 - 100.9 0.2 0.2 0.0
7-Nov-08 0.0 3.0 1.1 5.5 - 18.6 - 101.2 38.1 38.1 0.0
8-Nov-08 0.0 2.7 -5.0 5.4 - 15.6 - 100.5 3.1 3.1 0.0
9-Nov-08 0.0 -2.2 -5.1 1.8 - 6.8 - 100.7 3.8 0.0 3.8
10-Nov-08 0.0 -4.6 -1.0 -0.1 - 10.7 - 100.3 0.6 0.0 0.6
11-Nov-08 0.6 1.1 1.1 3.6 - 5.3 - 99.3 5.8 3.2 2.6
12-Nov-08 0.1 1.6 -1.4 3.2 - 3.3 - 99.2 19.6 15.7 3.9
13-Nov-08 0.1 -0.2 -1.3 2.9 - 7.6 - 101.9 0.2 0.0 0.2
14-Nov-08 0.5 -0.1 -3.1 3.0 - 1.2 - 101.4 14.8 0.0 14.8
15-Nov-08 0.1 1.1 -5.6 3.6 - 4.1 - 102.0 46.9 25.8 21.1
16-Nov-08 0.1 -3.9 -1.8 1.6 - 5.8 - 101.8 53.4 0.0 53.4
17-Nov-08 0.3 -0.7 -4.8 2.2 - 2.5 - 100.6 4.8 0.0 4.8
18-Nov-08 0.1 -3.1 -5.6 0.4 - 2.7 - 102.1 5.3 0.0 5.3
19-Nov-08 0.6 -3.9 -0.7 0.7 - 2.9 - 102.1 0.5 0.0 0.5
20-Nov-08 0.9 -0.3 -1.1 2.1 - 1.7 - 100.6 3.3 0.0 3.3
21-Nov-08 0.4 -0.5 -1.3 2.6 - 0.6 - 99.6 5.6 0.0 5.6
22-Nov-08 0.1 -0.8 -1.5 1.8 - 2.7 - 100.8 6.5 0.0 6.5
23-Nov-08 0.5 -0.6 0.4 3.4 - 0.6 - 100.6 4.4 0.0 4.4
24-Nov-08 0.1 1.2 0.2 3.0 - 2.9 - 100.6 4.8 2.9 1.9
25-Nov-08 0.0 0.6 0.8 2.5 - 2.3 - 100.8 1.1 0.3 0.8
26-Nov-08 0.2 0.9 1.0 2.8 - 2.1 - 101.5 1.6 0.7 0.9
27-Nov-08 0.9 1.5 1.0 3.8 - 2.7 - 100.7 2.0 1.5 0.5
28-Nov-08 - 1.4 -1.3 3.4 - 1.9 - 100.9 9.9 6.9 3.0
29-Nov-08 - 1.3 0.1 2.7 - 3.2 - 101.9 15.0 9.7 5.2
30-Nov-08 0.2 1.2 -7.9 2.4 - 0.4 - 100.8 8.8 5.3 3.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-08 0.1 -5.4 -12.1 0.8 - 0.9 - 101.3 0.0 0.0 0.0
2-Dec-08 - -8.8 -7.9 -4.8 - 1.1 - 102.3 0.0 0.0 0.0
3-Dec-08 - -7.4 -4.1 -2.6 - 1.5 - 102.6 1.3 0.0 1.3
4-Dec-08 - -2.6 -1.6 2.1 - 0.4 - 101.9 2.7 0.0 2.7
5-Dec-08 - 1.3 1.8 2.7 - 0.9 - 101.1 2.2 1.5 0.8
6-Dec-08 - 2.3 -1.5 4.4 - 1.4 - 101.0 1.4 1.4 0.0
7-Dec-08 - 1.2 0.2 3.0 - 1.4 - 101.3 13.3 8.0 5.3
8-Dec-08 - 0.5 0.3 2.3 - 1.1 - 101.2 19.9 5.0 14.9
9-Dec-08 0.1 0.8 -0.4 2.8 - 1.7 - 100.1 20.3 8.1 12.2
10-Dec-08 0.1 -0.2 -3.3 2.3 - 2.8 - 102.0 7.2 0.0 7.2
11-Dec-08 0.0 -0.6 -6.8 2.2 - 1.1 - 102.1 8.6 0.0 8.6
12-Dec-08 0.1 -5.2 -12.2 -1.5 - 1.1 - 101.3 0.0 0.0 0.0
13-Dec-08 0.9 -10.5 -12.4 -3.6 - 0.8 - 101.9 0.0 0.0 0.0
14-Dec-08 1.5 -11.2 -14.2 -6.2 - 0.8 - 102.6 0.0 0.0 0.0
15-Dec-08 - -13.0 -9.2 -6.3 - 0.9 - 102.7 0.3 0.0 0.3
16-Dec-08 0.3 -8.5 -14.9 -3.0 - 1.5 - 101.8 4.5 0.0 4.5
17-Dec-08 1.0 -11.0 -17.4 -6.7 - 0.8 - 101.8 0.0 0.0 0.0
18-Dec-08 1.3 -14.9 -22.0 -8.5 - 0.8 - 101.8 0.0 0.0 0.0
19-Dec-08 - -17.9 -17.8 -11.7 - 0.8 - 101.9 0.0 0.0 0.0
20-Dec-08 1.3 -17.4 -13.0 -8.8 - 1.3 - 101.5 4.7 0.0 4.7
21-Dec-08 1.8 -11.7 -12.9 -3.0 - 3.3 - 101.1 0.4 0.0 0.4
22-Dec-08 0.3 -11.8 -13.7 -5.5 - 3.1 - 100.9 0.0 0.0 0.0
23-Dec-08 - -12.7 -12.2 -6.5 - 8.5 - 100.1 0.0 0.0 0.0
24-Dec-08 - -11.0 -17.2 -5.8 - 4.3 - 99.1 0.0 0.0 0.0
25-Dec-08 - -13.2 -10.9 -7.9 - 2.5 - 100.0 0.0 0.0 0.0
26-Dec-08 - -9.8 -8.8 -2.4 - 1.0 - 99.0 0.0 0.0 0.0
27-Dec-08 - -5.4 -6.3 -2.3 - 1.7 - 99.3 8.5 0.0 8.5
28-Dec-08 0.6 -5.2 -7.7 -1.7 - 1.1 - 99.5 3.9 0.0 3.9
29-Dec-08 0.3 -7.3 -8.6 -3.6 - 1.9 - 100.1 0.0 0.0 0.0
30-Dec-08 0.4 -8.4 -19.4 -4.0 - 1.5 - 100.6 0.6 0.0 0.6
31-Dec-08 0.1 -13.9 -27.2 -6.4 - 1.0 - 99.6 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2009
1-Jan-09 - -23.4 -22.4 -16.1 - 0.7 - 100.1 0.0 0.0 0.0
2-Jan-09 - -20.2 -14.2 -11.5 - 1.7 - 100.0 5.5 0.0 5.5
3-Jan-09 - -13.5 -10.6 -7.8 - 1.0 - 100.2 3.8 0.0 3.8
4-Jan-09 0.3 -6.5 -5.2 0.3 - 3.0 - 98.6 0.0 0.0 0.0
5-Jan-09 0.2 -3.8 -7.4 0.5 - 2.1 - 99.0 1.1 0.0 1.1
6-Jan-09 - -5.9 -20.3 -1.6 - 1.6 - 99.4 0.0 0.0 0.0
7-Jan-09 - -15.3 -21.1 -5.5 - 1.4 - 99.5 5.2 0.0 5.2
8-Jan-09 - -19.1 -7.9 -6.0 - 2.4 - 100.6 34.5 0.0 34.5
9-Jan-09 0.1 -5.0 -1.8 1.6 - 1.0 - 100.6 13.8 0.0 13.8
10-Jan-09 0.0 -1.0 -0.5 1.5 - 2.5 - 101.4 4.4 0.0 4.4
11-Jan-09 0.3 0.9 0.4 2.7 - 1.9 - 102.1 1.6 0.7 0.9
12-Jan-09 0.1 1.3 2.0 4.2 - 1.3 - 101.7 6.8 4.4 2.4
13-Jan-09 0.1 3.1 0.4 5.2 - 2.3 - 102.4 4.1 4.1 0.0
14-Jan-09 0.1 2.9 -0.8 5.6 - 12.5 - 102.9 0.0 0.0 0.0
15-Jan-09 - 0.0 -0.9 3.0 - 8.5 - 102.4 0.0 0.0 0.0
16-Jan-09 - 0.7 1.2 3.8 - 5.3 - 102.6 0.0 0.0 0.0
17-Jan-09 - 2.9 2.8 8.1 - 6.3 - 102.7 0.0 0.0 0.0
18-Jan-09 - 5.4 1.5 8.4 - 3.4 - 102.6 0.0 0.0 0.0
19-Jan-09 - 2.5 -0.1 4.9 - 5.5 - 102.6 0.0 0.0 0.0
20-Jan-09 - 1.6 -0.8 4.3 - 13.3 - 102.2 0.0 0.0 0.0
21-Jan-09 0.0 0.7 -13.7 3.8 - 6.9 - 101.7 0.0 0.0 0.0
22-Jan-09 0.1 -7.9 -13.3 0.2 - 26.6 - 102.2 0.0 0.0 0.0
23-Jan-09 0.4 -11.4 -13.2 -6.9 - 14.3 - 102.5 0.0 0.0 0.0
24-Jan-09 1.1 -12.2 -15.0 -6.2 - 28.3 - 102.5 0.0 0.0 0.0
25-Jan-09 0.1 -11.2 -9.0 -6.5 - 20.9 - 102.5 0.0 0.0 0.0
26-Jan-09 0.1 -8.6 -7.2 -2.8 - 4.0 - 101.0 0.0 0.0 0.0
27-Jan-09 0.1 -3.8 -1.8 2.5 - 4.0 - 100.1 0.0 0.0 0.0
28-Jan-09 0.3 -1.8 -0.4 0.8 - 2.3 - 101.6 0.0 0.0 0.0
29-Jan-09 0.1 1.3 -3.1 3.6 - 2.4 - 101.1 0.0 0.0 0.0
30-Jan-09 0.8 -0.3 -4.6 4.2 - 8.0 - 100.1 0.0 0.0 0.0
31-Jan-09 - -4.3 -2.5 -1.4 - 3.3 - 101.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-09 - -1.8 -1.9 1.6 - 5.4 - 100.9 3.8 0.0 3.8
2-Feb-09 - -1.3 -1.7 1.2 - 6.2 - 100.8 6.6 0.0 6.6
3-Feb-09 0.2 0.9 -4.1 3.6 - 1.6 - 99.9 30.8 13.9 17.0
4-Feb-09 - -3.8 -2.3 -0.5 - 2.3 - 100.6 5.2 0.0 5.2
5-Feb-09 - -0.8 -4.6 2.5 - 5.2 - 100.5 5.2 0.0 5.2
6-Feb-09 - -2.6 0.4 1.1 - 2.4 - 101.2 7.7 0.0 7.7
7-Feb-09 0.4 0.9 -6.6 2.7 - 1.2 - 100.0 10.0 4.5 5.5
8-Feb-09 - -3.3 -10.5 1.8 - 24.7 - 99.9 4.9 0.0 4.9
9-Feb-09 - -8.3 -11.6 -4.2 - 43.0 - 100.3 0.2 0.0 0.2
10-Feb-09 - -10.0 -10.9 -3.8 - 37.5 - 100.6 0.0 0.0 0.0
11-Feb-09 - -9.2 -12.6 -4.7 - 41.5 - 101.5 0.8 0.0 0.8
12-Feb-09 0.5 -11.2 -10.6 -4.5 - 44.1 - 101.7 1.5 0.0 1.5
13-Feb-09 0.5 -9.1 -10.2 -3.0 - 45.0 - 101.9 1.8 0.0 1.8
14-Feb-09 - -9.3 -8.5 -4.1 - 45.8 - 101.6 0.4 0.0 0.4
15-Feb-09 - -7.5 -8.8 -1.7 - 40.2 - 101.3 0.1 0.0 0.1
16-Feb-09 - -6.9 -5.5 -1.1 - 43.3 - 100.8 1.7 0.0 1.7
17-Feb-09 - -4.0 -4.7 0.6 - 48.9 - 101.0 4.8 0.0 4.8
18-Feb-09 - -3.3 -5.7 2.2 - 43.3 - 102.0 2.4 0.0 2.4
19-Feb-09 - -4.4 -6.0 0.5 - 54.0 - 102.6 0.6 0.0 0.6
20-Feb-09 - -5.1 -4.9 -0.5 - 49.7 - 102.0 0.7 0.0 0.7
21-Feb-09 - -2.2 -4.9 3.5 - 36.9 - 101.6 1.0 0.0 1.0
22-Feb-09 0.1 -2.9 -7.9 0.9 - 55.8 - 101.5 2.2 0.0 2.2
23-Feb-09 0.1 -6.8 -9.6 -2.3 - 53.0 - 101.3 0.0 0.0 0.0
24-Feb-09 0.4 -7.7 -12.9 -2.9 - 53.4 - 101.2 0.0 0.0 0.0
25-Feb-09 - -11.3 -13.6 -5.4 - 71.1 - 101.6 1.1 0.0 1.1
26-Feb-09 - -11.3 -9.1 -3.6 - 61.6 - 101.3 1.6 0.0 1.6
27-Feb-09 - -7.3 -8.4 -1.0 - 45.9 - 101.9 0.0 0.0 0.0
28-Feb-09 - -6.7 -7.5 -0.2 - 75.6 - 102.1 0.1 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-09 - -4.3 -1.5 1.5 - 31.0 - 100.3 0.0 0.0 0.0
2-Mar-09 - 0.4 -1.0 5.4 - 37.0 - 100.1 6.1 1.2 4.9
3-Mar-09 - 0.6 -7.0 4.7 - 20.9 - 100.6 4.6 1.4 3.2
4-Mar-09 - -2.7 -10.9 1.3 - 39.5 - 100.9 0.0 0.0 0.0
5-Mar-09 - -7.8 -7.1 0.1 - 63.7 - 101.6 0.0 0.0 0.0
6-Mar-09 - -3.9 -8.7 1.9 - 20.8 - 100.9 2.4 0.0 2.4
7-Mar-09 - -6.2 -13.1 -2.5 - 20.9 - 101.1 1.7 0.0 1.7
8-Mar-09 - -11.5 -17.0 -4.7 - 29.0 - 102.1 0.0 0.0 0.0
9-Mar-09 - -14.7 -14.4 -7.3 - 34.6 - 102.2 0.0 0.0 0.0
10-Mar-09 - -12.2 -11.4 -3.9 - 42.7 - 102.2 2.8 0.0 2.8
11-Mar-09 - -6.9 -4.4 2.4 - 26.3 - 102.2 0.3 0.0 0.3
12-Mar-09 - -2.0 -3.9 3.1 - 2.9 - 101.2 4.0 0.0 4.0
13-Mar-09 - -0.9 -6.0 3.7 - 10.3 - 100.4 3.5 0.0 3.5
14-Mar-09 - -3.7 -4.4 2.6 - 19.3 - 99.4 0.4 0.0 0.4
15-Mar-09 - -2.1 -5.1 2.8 - 77.9 - 99.0 2.2 0.0 2.2
16-Mar-09 - -2.6 -5.0 4.2 - 81.8 - 99.9 3.4 0.0 3.4
17-Mar-09 - -2.5 -4.5 3.2 - 78.6 - 100.7 5.5 0.0 5.5
18-Mar-09 - -2.7 -6.8 0.5 - 37.2 - 100.3 19.8 0.0 19.8
19-Mar-09 - -4.2 -5.5 2.2 - 61.3 - 100.7 0.0 0.0 0.0
20-Mar-09 - -2.1 -8.1 6.4 - 90.9 - 100.1 3.2 0.0 3.2
21-Mar-09 - -4.2 -6.1 3.3 - 75.0 - 100.6 0.5 0.0 0.5
22-Mar-09 - -2.4 -1.7 5.7 - 97.8 - 101.1 1.7 0.0 1.7
23-Mar-09 - 0.5 -3.8 4.7 - 57.3 - 101.0 1.8 0.5 1.4
24-Mar-09 - -0.5 -7.5 2.9 - 94.7 - 101.1 0.0 0.0 0.0
25-Mar-09 - -2.4 -2.5 4.8 - 123.5 - 102.0 0.5 0.0 0.5
26-Mar-09 - -0.6 -2.8 4.1 - 30.7 - 101.2 4.0 0.0 4.0
27-Mar-09 - -1.5 -4.2 2.5 - 60.9 - 101.2 1.1 0.0 1.1
28-Mar-09 - -1.8 -6.6 3.2 - 90.9 - 101.3 0.5 0.0 0.5
29-Mar-09 - -3.6 -2.5 2.2 - 80.6 - 101.4 0.1 0.0 0.1
30-Mar-09 - -1.2 -4.7 2.3 - 47.7 - 100.7 3.1 0.0 3.1
31-Mar-09 - -2.5 -5.9 3.5 - 119.0 - 101.1 1.6 0.0 1.6

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-09 - -2.9 -7.6 3.0 - 125.9 - 100.5 1.2 0.0 1.2
2-Apr-09 - -4.3 -8.6 2.5 - 103.7 - 101.0 0.2 0.0 0.2
3-Apr-09 - -3.9 -1.1 3.7 - 135.4 - 101.7 0.6 0.0 0.6
4-Apr-09 - 2.2 0.9 7.0 - 80.2 - 101.6 10.5 10.5 0.0
5-Apr-09 - 2.9 0.1 7.0 - 41.8 - 101.9 8.2 8.2 0.0
6-Apr-09 - 2.3 -0.2 8.1 - 80.5 - 101.9 5.8 5.8 0.0
7-Apr-09 - 1.9 -0.4 7.9 - 58.0 - 101.4 3.2 3.0 0.2
8-Apr-09 - 2.5 0.4 8.9 - 104.7 - 100.8 2.4 2.4 0.0
9-Apr-09 - 2.2 -2.2 6.1 - 88.6 - 101.0 0.1 0.1 0.0
10-Apr-09 - 1.5 -0.6 7.9 - 86.5 - 100.9 0.0 0.0 0.0
11-Apr-09 - 2.0 -1.0 9.1 - 82.9 - 100.8 0.8 0.8 0.0
12-Apr-09 - 2.9 0.4 8.7 - 158.2 - 100.9 2.5 2.5 0.0
13-Apr-09 - 3.6 -1.1 9.1 - 112.1 - 101.3 0.2 0.2 0.0
14-Apr-09 - 2.3 -3.0 6.4 - 154.3 - 102.1 0.0 0.0 0.0
15-Apr-09 - 2.5 2.7 9.1 - 137.5 - 101.8 0.0 0.0 0.0
16-Apr-09 - 6.1 0.1 10.5 - 101.8 - 101.5 1.4 1.4 0.0
17-Apr-09 - 3.4 -0.4 9.2 - 144.3 - 101.4 1.1 1.1 0.0
18-Apr-09 - 2.7 -1.4 9.8 - 89.7 - 101.9 2.5 2.5 0.0
19-Apr-09 - 2.8 1.2 10.3 - 130.9 - 101.8 1.6 1.6 0.0
20-Apr-09 - 3.2 -1.1 8.0 - 54.8 - 101.5 3.5 3.5 0.0
21-Apr-09 - 1.0 -1.7 4.8 - 63.8 - 101.3 9.7 4.8 4.8
22-Apr-09 - 1.3 -3.1 7.0 - 167.4 - 102.0 4.4 2.9 1.5
23-Apr-09 - 2.1 -1.8 8.0 - 177.7 - 102.1 0.2 0.2 0.0
24-Apr-09 - 1.5 -1.4 6.3 - 98.9 - 101.7 0.0 0.0 0.0
25-Apr-09 - 2.8 -1.7 8.5 - 176.9 - 102.3 0.5 0.5 0.0
26-Apr-09 - 4.2 0.9 10.1 - 181.1 - 102.9 0.1 0.1 0.0
27-Apr-09 - 7.1 4.2 12.1 - 182.5 - 102.8 0.5 0.5 0.0
28-Apr-09 - 7.4 2.9 10.3 - 195.2 - 103.0 0.1 0.1 0.0
29-Apr-09 - 7.7 0.7 11.3 - 202.6 - 103.0 0.0 0.0 0.0
30-Apr-09 - 8.8 3.4 11.7 - 188.4 - 102.9 0.1 0.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-09 - 10.3 0.2 12.5 52.8 206.2 - 102.2 0.2 0.2 0.0
2-May-09 - 7.6 -1.3 16.3 56.4 - - 101.2 0.8 0.8 0.0
3-May-09 - 2.0 -2.2 5.9 80.0 - - 101.0 0.0 0.0 0.0
4-May-09 - 2.6 -2.1 8.8 69.8 - - 100.5 1.1 1.1 0.0
5-May-09 - 4.4 0.0 12.4 68.6 - - 99.9 0.3 0.3 0.0
6-May-09 - 2.9 -0.6 6.7 84.3 - - 101.0 1.8 1.8 0.0
7-May-09 - 2.8 -1.1 8.8 81.0 - - 101.9 0.1 0.1 0.0
8-May-09 - 2.6 -2.7 7.1 82.6 - - 102.7 0.0 0.0 0.0
9-May-09 - 2.5 -3.9 7.3 80.8 - - 102.6 0.8 0.8 0.0
10-May-09 - 2.8 -1.3 10.5 71.8 - - 101.9 0.1 0.1 0.0
11-May-09 - 3.8 -0.9 9.9 70.8 - - 101.1 0.4 0.4 0.0
12-May-09 - 2.3 -1.3 8.1 80.5 - - 101.2 0.0 0.0 0.0
13-May-09 - 2.1 -3.0 7.9 84.1 - - 101.4 2.5 2.5 0.0
14-May-09 - 2.4 -0.8 7.8 74.0 - - 101.7 0.8 0.8 0.0
15-May-09 - 2.6 -1.2 8.1 73.7 - - 102.0 1.9 1.9 0.0
16-May-09 - 2.7 -0.6 7.6 82.7 - - 101.4 2.3 2.3 0.0
17-May-09 - 1.6 -2.8 3.8 96.8 - - 101.5 7.8 6.3 1.6
18-May-09 - 3.5 -1.0 10.0 72.8 - - 101.8 3.8 3.8 0.0
19-May-09 - 4.9 -2.5 11.0 55.8 - - 101.4 0.7 0.7 0.0
20-May-09 - 3.2 -2.3 10.6 75.8 - - 102.1 0.0 0.0 0.0
21-May-09 - 4.1 -2.2 11.7 71.6 - - 102.5 0.4 0.4 0.0
22-May-09 - 5.0 0.2 14.3 73.2 - - 102.3 0.1 0.1 0.0
23-May-09 - 3.1 -0.7 6.7 86.8 - - 102.3 0.0 0.0 0.0
24-May-09 - 5.4 0.7 13.6 71.7 - - 102.1 0.6 0.6 0.0
25-May-09 - 5.6 0.1 12.5 76.6 - - 101.6 0.8 0.8 0.0
26-May-09 - 2.4 -0.6 7.7 100.0 - - 101.4 3.7 3.7 0.0
27-May-09 - 2.5 -3.1 6.4 83.0 - - 102.0 2.0 2.0 0.0
28-May-09 - 3.3 0.1 8.8 73.0 - - 101.9 0.3 0.3 0.0
29-May-09 - 1.9 -1.4 5.0 95.4 - - 101.3 4.2 4.0 0.2
30-May-09 - 3.2 -3.0 8.0 75.6 - - 102.3 3.4 3.4 0.0
31-May-09 - 5.1 1.0 15.5 71.3 - - 102.5 0.5 0.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-09 - 8.2 1.0 17.8 61.0 - - 102.7 0.9 0.9 0.0
2-Jun-09 - 8.7 1.7 19.8 61.1 - - 102.6 0.1 0.1 0.0
3-Jun-09 - 9.5 1.9 21.4 60.6 - - 102.6 0.1 0.1 0.0
4-Jun-09 - 9.3 2.3 21.7 58.4 - - 102.2 0.1 0.1 0.0
5-Jun-09 - 10.5 3.7 22.7 59.0 - - 101.7 0.3 0.3 0.0
6-Jun-09 - 11.1 3.2 21.6 60.7 - - 101.5 0.3 0.3 0.0
7-Jun-09 - 10.7 1.6 20.2 68.8 - - 101.6 0.0 0.0 0.0
8-Jun-09 - 8.3 2.7 16.3 82.9 - - 101.6 0.0 0.0 0.0
9-Jun-09 - 10.0 2.5 19.3 73.1 - - 101.6 0.3 0.3 0.0
10-Jun-09 - 11.1 3.1 20.9 67.0 - - 101.7 0.2 0.2 0.0
11-Jun-09 - 10.6 3.0 18.4 72.7 - - 101.7 0.0 0.0 0.0
12-Jun-09 - 7.7 3.7 12.5 84.3 - - 101.7 0.0 0.0 0.0
13-Jun-09 - 8.6 2.3 14.5 72.9 - - 101.7 0.3 0.3 0.0
14-Jun-09 - 9.4 4.7 17.3 69.9 - - 101.6 0.1 0.1 0.0
15-Jun-09 - 6.6 3.7 8.8 97.1 - - 101.4 0.8 0.8 0.0
16-Jun-09 - 7.7 4.1 13.7 93.4 - - 101.2 5.3 5.3 0.0
17-Jun-09 - 7.1 4.6 10.3 94.1 - - 101.5 2.0 2.0 0.0
18-Jun-09 - 7.1 3.9 12.2 94.1 - - 101.5 1.9 1.9 0.0
19-Jun-09 - 6.1 3.8 9.1 98.0 - - 101.0 3.2 3.2 0.0
20-Jun-09 - 5.0 3.6 6.6 97.9 - - 101.1 1.5 1.5 0.0
21-Jun-09 - 6.4 3.2 11.4 77.7 - - 101.7 1.4 1.4 0.0
22-Jun-09 - 6.8 3.7 12.1 80.1 - - 101.8 0.3 0.3 0.0
23-Jun-09 - 5.9 3.7 8.1 99.3 - - 101.4 4.4 4.4 0.0
24-Jun-09 - 9.2 4.1 13.9 77.8 - - 101.0 3.2 3.2 0.0
25-Jun-09 - 6.8 2.8 9.4 92.2 - - 101.3 0.8 0.8 0.0
26-Jun-09 - 5.9 3.7 9.1 67.4 - - 102.1 0.9 0.9 0.0
27-Jun-09 - 6.1 2.6 9.9 72.7 - - 101.4 1.0 1.0 0.0
28-Jun-09 - 4.6 -0.4 7.5 87.8 - - 101.7 1.1 1.1 0.0
29-Jun-09 - 3.8 3.2 8.7 97.2 - - 102.3 14.6 14.6 0.0
30-Jun-09 - 4.6 3.3 6.5 91.6 - - 102.5 2.8 2.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-09 - 6.0 5.1 9.3 91.8 - - 102.8 0.8 0.8 0.0
2-Jul-09 - 10.7 4.8 18.8 73.3 - - 102.7 1.4 1.4 0.0
3-Jul-09 - 12.6 5.8 21.0 64.5 - - 102.5 0.4 0.4 0.0
4-Jul-09 - 14.1 6.4 22.8 58.9 - - 102.2 0.2 0.2 0.0
5-Jul-09 - 15.3 8.1 24.1 54.4 - - 101.9 0.2 0.2 0.0
6-Jul-09 - 12.7 6.9 22.3 72.7 - - 101.7 0.2 0.2 0.0
7-Jul-09 - 12.3 6.5 17.1 71.1 - - 101.8 1.6 1.6 0.0
8-Jul-09 - 14.8 7.5 23.7 62.4 - - 102.0 0.2 0.2 0.0
9-Jul-09 - 14.5 7.2 21.7 66.2 - - 102.2 0.0 0.0 0.0
10-Jul-09 - 13.6 6.4 20.4 74.8 - - 102.4 0.0 0.0 0.0
11-Jul-09 - 14.1 6.6 22.1 72.0 - - 102.2 0.1 0.1 0.0
12-Jul-09 - 15.1 8.0 24.4 67.3 - - 102.0 0.0 0.0 0.0
13-Jul-09 - 11.0 11.2 17.0 85.2 - - 102.1 13.1 13.1 0.0
14-Jul-09 - 16.2 11.3 22.4 - - - - 0.0 0.0 0.0
15-Jul-09 - 13.1 10.6 20.6 - - - - 0.0 0.0 0.0
16-Jul-09 - 12.6 9.5 13.8 - - - - 0.0 0.0 0.0
17-Jul-09 - 12.3 10.1 15.1 - - - - 5.2 5.2 0.0
18-Jul-09 - 12.8 9.5 14.8 - - - - 8.4 8.4 0.0
19-Jul-09 - 12.4 9.6 16.2 - - - - 0.2 0.2 0.0
20-Jul-09 - 11.0 9.0 14.8 - - - - 0.2 0.2 0.0
21-Jul-09 - 12.6 7.2 14.8 72.1 - - 102.0 0.0 0.0 0.0
22-Jul-09 - 10.1 7.4 14.0 85.2 - - 102.0 0.0 0.0 0.0
23-Jul-09 - 9.4 9.7 11.5 100.0 - - 102.0 7.1 7.1 0.0
24-Jul-09 - 11.0 6.6 12.8 100.0 - - 102.3 10.6 10.6 0.0
25-Jul-09 - 13.0 7.0 20.8 87.3 - - 102.7 1.4 1.4 0.0
26-Jul-09 - 14.4 8.2 23.8 77.9 - - 103.0 1.0 1.0 0.0
27-Jul-09 - 16.5 10.2 26.4 72.7 - - 103.0 0.8 0.8 0.0
28-Jul-09 - 18.4 13.4 28.3 68.7 - - 102.5 0.7 0.7 0.0
29-Jul-09 - 20.7 12.6 29.6 61.7 - - 102.1 0.5 0.5 0.0
30-Jul-09 - 20.6 12.1 30.2 60.6 - - 101.8 0.0 0.0 0.0
31-Jul-09 - 19.0 9.1 27.1 65.5 - - 102.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-09 - 16.2 8.5 23.9 68.2 - - 102.1 0.0 0.0 0.0
2-Aug-09 - 14.2 5.3 21.0 68.8 - - 102.1 0.0 0.0 0.0
3-Aug-09 - 13.4 11.2 21.9 66.7 - - 102.2 0.0 0.0 0.0
4-Aug-09 - 16.4 7.4 21.4 49.6 - - 102.4 1.1 1.1 0.0
5-Aug-09 - 14.8 7.8 23.5 54.1 - - 102.2 0.0 0.0 0.0
6-Aug-09 - 14.9 10.2 22.7 59.1 - - 101.9 0.1 0.1 0.0
7-Aug-09 - 13.0 9.0 16.7 77.1 - - 101.7 0.0 0.0 0.0
8-Aug-09 - 11.0 7.5 14.1 99.5 - - 101.8 2.7 2.7 0.0
9-Aug-09 - 9.0 5.3 11.1 100.0 - - 101.6 3.2 3.2 0.0
10-Aug-09 - 7.5 4.1 11.0 100.0 - - 101.0 2.5 2.5 0.0
11-Aug-09 - 7.1 6.1 9.9 97.4 - - 101.6 2.3 2.3 0.0
12-Aug-09 - 8.4 6.1 12.9 97.3 - - 102.1 1.2 1.2 0.0
13-Aug-09 - 9.4 5.2 13.9 85.0 - - 102.3 0.3 0.3 0.0
14-Aug-09 - 9.0 7.3 13.1 84.3 - - 102.3 0.0 0.0 0.0
15-Aug-09 - 9.7 6.6 12.7 86.2 - - 102.5 0.3 0.3 0.0
16-Aug-09 - 9.5 8.6 11.6 95.3 - - 102.6 0.1 0.1 0.0
17-Aug-09 - 9.3 9.2 10.0 100.0 - - 102.2 2.3 2.3 0.0
18-Aug-09 - 12.0 4.9 16.4 89.3 - - 102.2 8.3 8.3 0.0

19-Aug-09 - 7.1 8.0 10.2 99.7 - - 102.3 0.0 0.0 0.0

20-Aug-09 - 15.2 5.4 18.2 - 144.5 - - 0.2 0.2 0.0

21-Aug-09 - 10.6 7.8 15.4 - 63.4 - - 7.3 7.3 0.0

22-Aug-09 - 9.3 6.9 11.9 - 89.9 - - 0.0 0.0 0.0

23-Aug-09 - 8.6 7.7 11.6 - 6.3 - - 0.2 0.2 0.0

24-Aug-09 - 8.9 6.5 9.4 - - - - 2.0 2.0 0.0

25-Aug-09 - 8.2 5.7 11.5 - - - - 8.4 8.4 0.0

26-Aug-09 - 9.9 5.2 10.0 - 9.6 - - 0.0 0.0 0.0

27-Aug-09 - 13.0 9.6 15.3 - 81.7 - - 0.0 0.0 0.0

28-Aug-09 - 12.5 10.3 15.6 - 79.7 - - 0.0 0.0 0.0

29-Aug-09 - 13.3 10.5 14.0 - 26.8 - - 0.0 0.0 0.0

30-Aug-09 - 12.0 9.0 17.5 - 198.0 - - 3.1 3.1 0.0

31-Aug-09 - 11.6 8.2 15.7 - 218.2 - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-09 - 13.0 6.9 15.3 - 224.2 - - 0.0 0.0 0.0

2-Sep-09 - 13.1 8.6 17.5 - 151.8 - - 0.0 0.0 0.0

3-Sep-09 - 11.7 8.5 15.9 - 104.6 - - 0.0 0.0 0.0

4-Sep-09 - 10.3 7.8 13.7 - 87.1 - - 0.2 0.2 0.0

5-Sep-09 - 12.5 7.4 12.9 - 73.4 - - 0.6 0.6 0.0

6-Sep-09 - 11.0 8.0 15.6 - 131.4 - - 3.1 3.1 0.0

7-Sep-09 - 9.5 8.5 12.8 - 40.8 - - 0.9 0.9 0.0

8-Sep-09 - 9.1 7.2 9.8 - 63.4 - - 0.2 0.2 0.0

9-Sep-09 - 9.5 7.6 11.8 - - - - 3.4 3.4 0.0

10-Sep-09 - 9.1 8.0 12.4 - - - - 14.1 14.1 0.0

11-Sep-09 - 10.8 9.2 11.1 - 136.4 - - 0.9 0.9 0.0

12-Sep-09 - 11.8 9.4 12.1 - 60.2 - - 6.3 6.3 0.0

13-Sep-09 - 10.3 7.2 14.1 - 98.6 - - 0.0 0.0 0.0

14-Sep-09 - 10.2 4.8 13.6 - 138.3 - - 0.0 0.0 0.0

15-Sep-09 - 11.7 8.8 14.5 - 51.5 - - 4.5 4.5 0.0

16-Sep-09 - 11.1 7.4 13.2 - 0.0 - - 16.2 16.2 0.0

17-Sep-09 - 8.8 6.5 12.5 - 135.2 - - 2.3 2.3 0.0

18-Sep-09 - 8.4 6.9 11.6 - 72.4 - - 12.0 12.0 0.0

19-Sep-09 - 7.0 5.8 10.8 - 91.0 - - 4.1 4.1 0.0

20-Sep-09 - 6.6 1.5 8.8 100.0 38.1 - 102.1 12.3 12.3 0.0

21-Sep-09 - 4.4 4.6 6.9 100.0 31.2 - 101.9 31.5 31.5 0.0

22-Sep-09 - 6.1 4.5 8.4 100.0 48.4 - 101.7 40.5 40.5 0.0

23-Sep-09 0.6 7.1 2.8 14.1 97.8 55.0 - 101.1 10.0 10.0 0.0

24-Sep-09 0.4 5.0 2.4 9.0 95.8 86.9 - 102.1 4.4 4.4 0.0

25-Sep-09 0.1 4.0 0.4 6.6 100.0 44.3 - 101.5 7.2 7.2 0.0

26-Sep-09 0.4 2.1 -1.7 3.4 100.0 45.8 - 102.2 14.9 14.9 0.0

27-Sep-09 0.0 0.8 -2.7 3.1 97.8 71.8 - 102.4 0.9 0.3 0.5

28-Sep-09 0.1 0.7 -1.0 6.0 93.9 93.9 - 100.7 0.1 0.1 0.1

29-Sep-09 0.0 1.0 -0.9 3.7 98.4 49.2 - 101.0 0.0 0.0 0.0

30-Sep-09 0.2 1.3 -0.4 4.2 94.7 51.3 - 101.4 0.3 0.2 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-09 0.0 1.0 -2.3 3.0 100.0 49.1 - 101.5 4.2 2.1 2.1

2-Oct-09 0.1 1.1 -3.5 6.0 100.0 127.9 - 102.2 1.9 1.1 0.9

3-Oct-09 0.1 0.8 -2.7 8.7 88.6 137.7 - 102.8 0.3 0.1 0.2

4-Oct-09 0.0 2.3 0.5 11.3 85.2 124.6 - 102.7 0.5 0.5 0.0

5-Oct-09 0.2 4.6 2.3 7.3 96.4 34.6 - 102.1 2.6 2.6 0.0

6-Oct-09 0.4 5.4 -0.4 9.1 93.1 116.8 - 102.3 5.8 5.8 0.0

7-Oct-09 0.0 2.7 1.6 5.6 100.0 54.5 - 102.7 16.3 16.3 0.0

8-Oct-09 0.0 3.2 1.6 6.1 100.0 58.8 - 102.6 0.0 0.0 0.0

9-Oct-09 0.1 2.8 -1.4 4.3 92.5 48.3 - 102.8 0.0 0.0 0.0

10-Oct-09 0.4 1.3 -2.4 4.9 75.5 97.1 - 102.4 0.0 0.0 0.0

11-Oct-09 0.1 0.2 -3.2 5.9 72.3 69.6 - 101.5 0.0 0.0 0.0

12-Oct-09 0.6 -0.1 -7.6 3.5 46.8 103.4 - 101.2 0.0 0.0 0.0

13-Oct-09 1.5 -3.7 -2.6 0.7 36.0 74.5 - 100.6 0.0 0.0 0.0

14-Oct-09 2.5 0.1 -0.7 3.5 42.9 86.5 - 100.3 3.1 0.2 2.9

15-Oct-09 1.0 2.3 1.7 4.8 63.5 44.2 - 101.4 0.9 0.9 0.0

16-Oct-09 0.8 3.8 -0.9 5.1 92.2 35.9 - 100.7 6.3 6.3 0.0

17-Oct-09 0.0 2.0 -1.6 5.8 100.0 69.1 - 101.2 6.5 6.5 0.0

18-Oct-09 0.0 1.2 0.2 3.5 100.0 34.2 - 101.4 1.3 0.8 0.5

19-Oct-09 0.0 1.5 -1.8 3.2 100.0 35.8 - 101.7 5.9 4.4 1.5

20-Oct-09 0.4 1.7 2.2 5.5 92.0 70.6 - 101.4 3.8 3.2 0.6

21-Oct-09 0.4 3.3 1.2 5.3 81.6 29.0 - 100.6 2.4 2.4 0.0

22-Oct-09 0.2 2.4 -0.6 4.1 100.0 28.3 - 101.0 5.9 5.9 0.0

23-Oct-09 0.1 1.6 -0.9 4.7 100.0 45.9 - 100.6 6.9 5.6 1.4

24-Oct-09 0.0 0.1 -0.2 2.1 100.0 34.0 - 101.7 1.9 0.1 1.8

25-Oct-09 0.6 1.0 -1.2 2.6 99.2 18.1 - 100.4 5.7 2.8 2.8

26-Oct-09 0.1 -0.2 -2.3 2.3 100.0 36.8 - 100.4 2.8 0.0 2.8

27-Oct-09 0.1 -1.0 -3.9 0.7 100.0 40.1 - 101.8 0.0 0.0 0.0

28-Oct-09 0.3 -2.3 -2.9 -0.5 88.0 32.5 - 101.6 19.1 0.0 19.1

29-Oct-09 0.6 -1.6 -0.9 -0.4 100.0 6.6 - 99.5 12.2 0.0 12.2

30-Oct-09 0.0 -0.6 -2.8 -0.2 100.0 3.6 - 99.1 14.6 0.0 14.6

31-Oct-09 0.1 -1.7 -3.1 -0.3 100.0 6.3 - 100.1 12.4 0.0 12.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-09 0.0 -2.0 -2.6 -0.1 100.0 3.8 - 101.4 6.3 0.0 6.3

2-Nov-09 0.1 -1.4 -2.8 0.4 100.0 2.6 - 101.4 8.8 0.0 8.8

3-Nov-09 0.0 -2.1 -2.9 -0.9 100.0 2.3 - 101.9 5.2 0.0 5.2

4-Nov-09 0.7 -0.6 -0.8 0.7 87.8 5.2 - 100.4 4.3 0.0 4.3

5-Nov-09 0.6 0.3 -2.0 2.0 96.6 14.5 - 98.2 6.5 1.0 5.5

6-Nov-09 - -1.2 -2.2 -0.2 100.0 5.5 - 98.6 6.5 0.0 6.5

7-Nov-09 - -1.6 -4.2 -0.6 100.0 3.8 - 99.4 3.1 0.0 3.1

8-Nov-09 - -2.8 -4.0 -1.7 100.0 3.2 - 100.0 2.8 0.0 2.8

9-Nov-09 - -2.7 -4.8 -1.0 100.0 3.4 - 99.9 0.8 0.0 0.8

10-Nov-09 - -3.2 -4.3 -1.4 100.0 2.2 - 100.3 2.5 0.0 2.5

11-Nov-09 - -2.8 -4.3 -0.7 100.0 2.1 - 100.7 10.3 0.0 10.3

12-Nov-09 0.3 -2.8 -8.9 -2.0 100.0 1.0 - 99.8 5.4 0.0 5.4

13-Nov-09 0.1 -6.7 -5.9 -3.5 92.4 2.9 - 99.9 5.1 0.0 5.1

14-Nov-09 0.4 -3.4 -7.9 -1.2 95.0 0.3 - 99.4 6.2 0.0 6.2

15-Nov-09 0.2 -5.7 -6.1 -4.0 88.5 0.9 - 99.7 3.3 0.0 3.3

16-Nov-09 0.8 -4.9 -8.4 -2.8 77.9 1.3 - 99.1 1.8 0.0 1.8

17-Nov-09 0.0 -6.7 -7.2 -4.6 93.4 0.9 - 99.0 0.0 0.0 0.0

18-Nov-09 0.8 -5.3 -7.9 -4.4 75.3 1.1 - 99.4 1.6 0.0 1.6

19-Nov-09 0.4 -4.9 -6.9 -2.6 87.2 1.2 - 99.4 1.2 0.0 1.2

20-Nov-09 0.2 -4.9 -6.0 -3.3 86.4 1.0 - 99.2 1.2 0.0 1.2

21-Nov-09 0.1 -4.7 -9.6 -2.6 94.2 1.3 - 99.8 2.0 0.0 2.0

22-Nov-09 0.0 -6.6 -9.2 -3.8 89.3 1.6 - 100.2 0.1 0.0 0.1

23-Nov-09 0.9 -4.4 -5.8 -2.7 92.2 5.8 - 100.6 8.3 0.0 8.3

24-Nov-09 0.6 -3.0 -2.3 -0.9 90.0 7.0 - 101.2 10.3 0.0 10.3

25-Nov-09 0.2 -1.2 -5.1 0.3 100.0 4.6 - 100.1 6.0 0.0 6.0

26-Nov-09 - -2.1 -6.3 -0.8 100.0 4.6 - 101.0 3.9 0.0 3.9

27-Nov-09 - -4.6 -6.0 -3.0 100.0 2.1 - 101.1 1.2 0.0 1.2

28-Nov-09 - -4.3 -5.3 -2.6 98.5 0.7 - 100.7 5.6 0.0 5.6

29-Nov-09 - -3.7 -8.7 -2.7 97.4 1.5 - 101.0 11.8 0.0 11.8

30-Nov-09 - -5.8 -12.4 -4.1 97.9 2.1 - 101.9 1.8 0.0 1.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-09 - -10.2 -7.0 -7.3 94.3 2.0 - 102.2 0.0 0.0 0.0

2-Dec-09 - -4.6 -5.8 -3.1 100.0 1.2 - 102.0 3.5 0.0 3.5

3-Dec-09 - -4.7 -13.4 -3.7 100.0 1.5 - 101.8 12.8 0.0 12.8

4-Dec-09 - -10.7 -13.7 -5.7 93.9 0.9 - 103.3 1.6 0.0 1.6

5-Dec-09 0.9 -11.1 -15.4 -7.1 84.2 1.2 - 103.7 0.0 0.0 0.0

6-Dec-09 0.1 -13.2 -13.8 -8.0 85.0 0.8 - 103.3 0.0 0.0 0.0

7-Dec-09 0.0 -8.1 -11.5 -3.0 94.0 1.5 - 102.0 2.4 0.0 2.4

8-Dec-09 0.0 -10.2 -11.1 -8.6 94.4 0.9 - 102.0 0.0 0.0 0.0

9-Dec-09 0.0 -9.7 -14.4 -6.8 94.3 1.1 - 101.9 0.1 0.0 0.1

10-Dec-09 0.0 -11.1 -11.0 -8.1 92.0 0.8 - 101.3 0.0 0.0 0.0

11-Dec-09 0.0 -8.7 -15.0 -7.5 94.1 1.0 - 100.7 1.9 0.0 1.9

12-Dec-09 0.0 -12.1 -18.4 -8.6 89.5 1.5 - 100.7 0.0 0.0 0.0

13-Dec-09 0.0 -16.3 -22.1 -11.3 84.0 0.9 - 100.9 0.0 0.0 0.0

14-Dec-09 0.0 -20.2 -20.1 -17.8 77.9 0.8 - 100.8 0.0 0.0 0.0

15-Dec-09 0.2 -17.0 -16.2 -14.8 76.3 1.2 - 99.8 1.5 0.0 1.5

16-Dec-09 0.0 -12.4 -9.5 -7.8 90.0 1.5 - 99.8 6.0 0.0 6.0

17-Dec-09 0.8 -5.0 -7.6 -0.2 89.2 0.8 - 100.6 5.1 0.0 5.1

18-Dec-09 0.9 -2.8 -14.6 1.9 82.1 3.2 - 100.6 7.2 0.0 7.2

19-Dec-09 0.3 -9.6 -14.1 -7.4 86.2 2.6 - 101.9 0.0 0.0 0.0

20-Dec-09 0.9 -8.2 -17.8 -6.1 54.4 10.6 - 101.3 0.6 0.0 0.6

21-Dec-09 0.5 -14.2 -18.7 -9.7 67.3 6.3 - 101.2 0.0 0.0 0.0

22-Dec-09 - -15.6 -15.0 -11.1 83.5 14.7 - 101.7 0.0 0.0 0.0

23-Dec-09 - -11.3 -9.4 -9.3 82.9 8.0 - 102.1 2.8 0.0 2.8

24-Dec-09 - -6.9 -5.9 -5.0 95.2 3.9 - 101.9 5.8 0.0 5.8

25-Dec-09 - -4.0 -6.3 -1.3 100.0 1.8 - 101.5 6.4 0.0 6.4

26-Dec-09 - -3.6 -6.7 -1.0 100.0 2.0 - 101.4 2.0 0.0 2.0

27-Dec-09 - -5.3 -8.0 -2.6 100.0 1.5 - 101.8 0.0 0.0 0.0

28-Dec-09 - -5.6 -9.8 -3.4 100.0 1.4 - 101.7 0.2 0.0 0.2

29-Dec-09 - -5.1 -14.8 -2.4 100.0 1.9 - 101.0 1.7 0.0 1.7

30-Dec-09 - -12.7 -17.3 -10.4 89.8 1.2 - 101.2 0.0 0.0 0.0

31-Dec-09 - -15.2 -18.2 -13.1 84.6 1.7 - 101.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2010
1-Jan-10 - -16.3 -19.3 -14.3 84.2 2.6 - 100.2 0.0 0.0 0.0

2-Jan-10 - -18.0 -18.5 -16.6 83.6 2.5 - 101.3 0.0 0.0 0.0

3-Jan-10 - -11.7 -13.9 -6.9 90.5 3.2 - 102.3 0.8 0.0 0.8

4-Jan-10 - -12.6 -12.6 -11.1 89.8 1.3 - 102.0 2.5 0.0 2.5

5-Jan-10 0.6 -7.2 -6.0 -3.0 71.7 1.4 - 102.1 2.0 0.0 2.0

6-Jan-10 0.7 -4.6 -6.4 -2.5 60.7 2.7 - 102.1 3.8 0.0 3.8

7-Jan-10 0.4 -3.4 -3.9 -0.1 85.9 1.9 - 101.3 3.6 0.0 3.6

8-Jan-10 0.1 -1.7 -1.8 1.0 95.5 2.4 - 100.8 2.6 0.0 2.6

9-Jan-10 0.3 -0.4 -2.0 2.2 97.4 2.8 - 100.4 3.7 0.0 3.7

10-Jan-10 0.1 -0.4 -0.8 1.8 100.0 1.8 - 100.0 8.2 0.0 8.2

11-Jan-10 0.0 -0.2 -0.9 1.4 100.0 11.3 - 99.3 14.3 0.0 14.3

12-Jan-10 0.1 -0.2 -1.6 1.2 100.0 13.4 - 99.5 6.8 0.0 6.8

13-Jan-10 0.0 -0.6 -2.9 0.3 100.0 16.5 - 100.3 5.1 0.0 5.1

14-Jan-10 0.0 -1.8 -3.3 -0.9 99.1 8.0 - 100.1 1.9 0.0 1.9

15-Jan-10 0.0 -1.9 -3.0 -0.6 100.0 11.9 - 99.7 1.4 0.0 1.4

16-Jan-10 0.1 -1.8 -2.8 0.1 87.5 6.7 - 99.9 1.2 0.0 1.2

17-Jan-10 0.3 -2.1 -4.4 -1.2 83.6 8.8 - 98.8 6.6 0.0 6.6

18-Jan-10 0.4 -2.1 -3.8 0.3 86.7 13.4 - 98.8 0.0 0.0 0.0

19-Jan-10 0.6 -0.6 0.8 2.6 84.4 21.0 - 98.8 0.0 0.0 0.0

20-Jan-10 0.8 2.0 0.5 3.6 69.4 27.4 - 99.0 4.1 4.1 0.0

21-Jan-10 0.4 1.6 -2.2 3.6 68.3 26.7 - 99.2 0.0 0.0 0.0

22-Jan-10 0.2 0.1 -3.7 2.4 74.1 26.4 - 99.7 0.0 0.0 0.0

23-Jan-10 0.7 -1.6 -4.8 0.0 69.8 21.3 - 100.8 0.0 0.0 0.0

24-Jan-10 1.6 -3.9 -5.5 -3.1 57.2 27.5 - 101.1 0.0 0.0 0.0

25-Jan-10 2.3 -4.4 -5.4 -3.3 55.3 31.0 - 100.6 0.0 0.0 0.0

26-Jan-10 0.8 -4.0 -8.0 -2.1 62.5 27.6 - 101.3 9.8 0.0 9.8

27-Jan-10 0.8 -4.3 -4.1 -1.7 69.8 27.2 - 101.5 0.0 0.0 0.0

28-Jan-10 0.1 -2.9 -1.9 -0.9 84.8 19.8 - 101.2 0.0 0.0 0.0

29-Jan-10 0.4 0.0 -2.5 1.8 78.0 19.7 - 101.3 0.0 0.0 0.0

30-Jan-10 0.2 0.1 -3.5 3.0 83.4 30.2 - 101.4 0.0 0.0 0.0

31-Jan-10 - -1.6 -8.4 0.4 96.8 32.0 - 101.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-10 - -4.6 -10.1 0.0 95.8 46.5 - 101.2 0.0 0.0 0.0

2-Feb-10 - -6.3 -11.6 -1.1 84.9 31.8 - 100.9 0.0 0.0 0.0

3-Feb-10 0.9 -7.7 -11.5 -2.6 77.8 47.4 - 100.6 0.0 0.0 0.0

4-Feb-10 0.3 -6.5 -1.6 -1.5 73.2 38.0 - 100.3 0.0 0.0 0.0

5-Feb-10 1.4 0.7 -0.3 3.4 61.5 37.4 - 100.3 0.0 0.0 0.0

6-Feb-10 1.1 1.7 -1.5 3.3 69.4 32.3 - 100.7 0.2 0.2 0.0

7-Feb-10 0.1 -0.1 -4.2 2.2 95.1 31.2 - 101.2 0.0 0.0 0.0

8-Feb-10 0.1 -1.2 -9.9 1.3 92.0 36.2 - 101.3 0.0 0.0 0.0

9-Feb-10 0.0 -6.0 -9.2 -1.5 85.9 41.6 - 101.3 23.7 0.0 23.7

10-Feb-10 0.0 -5.6 -3.9 -2.2 77.3 39.7 - 100.6 0.0 0.0 0.0

11-Feb-10 1.2 -1.4 -3.8 0.4 66.4 38.7 - 100.0 11.7 0.0 11.7

12-Feb-10 0.1 -1.4 -3.6 1.7 84.2 36.4 - 100.1 0.1 0.0 0.1

13-Feb-10 0.9 0.6 -2.5 2.6 75.1 19.9 - 100.5 1.9 0.6 1.4

14-Feb-10 0.2 -1.0 -4.6 1.2 97.3 0.1 - 100.5 0.3 0.0 0.3

15-Feb-10 0.9 -1.0 -1.6 1.8 68.2 59.4 - 101.6 0.2 0.0 0.2

16-Feb-10 0.6 -0.1 -6.1 2.8 79.5 40.8 - 101.5 1.3 0.0 1.3

17-Feb-10 0.1 -2.6 -6.7 1.8 86.2 61.1 - 102.7 1.3 0.0 1.3

18-Feb-10 - -2.2 -3.4 6.0 85.8 76.1 - 102.5 0.9 0.0 0.9

19-Feb-10 - 0.0 -3.5 7.7 87.1 78.7 - 102.2 1.7 0.0 1.7

20-Feb-10 - 0.2 -4.2 8.7 85.2 80.9 - 102.0 0.4 0.0 0.4

21-Feb-10 - -0.3 -5.6 8.8 85.2 82.5 - 101.8 0.0 0.0 0.0

22-Feb-10 - -1.4 -5.0 8.1 81.2 80.9 - 101.7 0.0 0.0 0.0

23-Feb-10 0.3 -1.3 -2.1 2.9 83.1 52.7 - 100.9 0.5 0.0 0.5

24-Feb-10 0.1 -0.3 -2.0 1.5 82.7 41.8 - 99.9 1.8 0.0 1.8

25-Feb-10 0.0 -1.2 -5.4 0.4 100.0 8.8 - 100.4 4.0 0.0 4.0

26-Feb-10 0.4 -1.8 -4.4 1.3 88.4 28.5 - 100.6 4.3 0.0 4.3

27-Feb-10 0.3 -1.0 -4.4 4.4 83.0 107.3 - 100.7 0.6 0.0 0.6

28-Feb-10 0.4 -0.2 0.1 2.4 76.2 36.4 - 100.6 0.8 0.0 0.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-10 0.8 1.7 -1.4 3.0 77.6 33.6 - 100.3 2.6 2.2 0.4

2-Mar-10 0.0 0.2 -2.5 3.3 100.0 72.9 - 100.5 2.5 0.2 2.2

3-Mar-10 0.1 -0.7 -3.5 2.9 93.9 76.8 - 100.7 1.0 0.0 1.0

4-Mar-10 0.0 -2.9 -6.2 -1.8 100.0 6.7 - 100.7 6.9 0.0 6.9

5-Mar-10 0.1 -3.0 -4.8 2.0 89.0 94.0 - 101.4 8.7 0.0 8.7

6-Mar-10 0.1 -2.9 -10.8 -0.9 98.8 25.4 - 100.9 2.8 0.0 2.8

7-Mar-10 0.3 -5.5 -10.9 -1.2 81.4 111.1 - 100.6 2.2 0.0 2.2

8-Mar-10 0.3 -6.7 -5.2 -3.9 78.9 68.2 - 100.9 29.0 0.0 29.0

9-Mar-10 1.3 -3.7 -12.6 -1.2 72.1 59.8 - 99.9 3.4 0.0 3.4

10-Mar-10 0.9 -7.2 -5.4 -5.0 80.5 41.6 - 99.8 0.3 0.0 0.3

11-Mar-10 1.1 -3.4 -10.8 -1.7 83.4 15.3 - 98.8 7.7 0.0 7.7

12-Mar-10 0.4 -5.8 -10.9 -0.4 73.7 140.7 - 100.4 1.2 0.0 1.2

13-Mar-10 1.0 -4.3 -2.3 -0.8 62.5 80.0 - 100.5 0.8 0.0 0.8

14-Mar-10 1.1 -0.7 -5.9 1.0 89.4 30.8 - 100.5 6.6 0.0 6.6

15-Mar-10 0.1 -2.5 -8.5 0.5 99.4 9.3 - 101.4 7.0 0.0 7.0

16-Mar-10 0.1 -3.7 -3.7 -0.2 90.8 11.7 - 101.2 5.3 0.0 5.3

17-Mar-10 0.2 -1.8 -5.9 1.3 99.5 35.8 - 101.8 10.4 0.0 10.4

18-Mar-10 0.1 -3.0 -5.5 1.4 83.0 144.9 - 103.2 2.7 0.0 2.7

19-Mar-10 0.1 -2.7 -5.5 1.7 85.8 97.0 - 102.4 0.6 0.0 0.6

20-Mar-10 0.1 -1.4 -7.6 5.7 84.7 158.5 - 101.3 2.4 0.0 2.4

21-Mar-10 0.1 -2.5 -2.2 3.6 81.6 105.2 - 100.7 0.0 0.0 0.0

22-Mar-10 0.1 -0.8 -1.8 1.6 100.0 37.7 - 101.3 7.0 0.0 7.0

23-Mar-10 0.0 -0.5 -0.8 1.2 100.0 49.6 - 101.5 7.1 0.0 7.1

24-Mar-10 0.0 0.5 -1.0 2.9 100.0 72.0 - 101.1 5.0 1.2 3.7

25-Mar-10 0.0 0.6 -1.2 4.5 100.0 107.1 - 100.4 5.7 1.7 4.0

26-Mar-10 0.2 0.2 -1.1 3.3 94.7 144.2 - 100.6 3.0 0.3 2.7

27-Mar-10 0.2 0.6 -1.3 4.0 97.3 44.8 - 100.3 6.2 1.9 4.3

28-Mar-10 0.7 0.8 -3.5 3.0 81.4 104.7 - 99.3 7.3 2.9 4.4

29-Mar-10 0.4 0.6 -3.9 4.8 75.1 134.6 - 98.1 1.8 0.5 1.3

30-Mar-10 0.2 -1.0 -5.9 4.4 81.8 145.2 - 99.1 1.6 0.0 1.6

31-Mar-10 0.3 -2.2 -6.6 3.6 76.9 147.4 - 100.5 0.1 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-10 1.0 -3.1 -2.5 -0.5 67.3 129.7 - 100.0 0.5 0.0 0.5

2-Apr-10 0.7 0.3 -4.2 3.8 62.7 168.6 - 99.2 2.3 0.3 2.0

3-Apr-10 0.4 -0.4 -9.4 5.0 77.2 174.6 - 99.6 0.5 0.0 0.5

4-Apr-10 0.5 -3.2 -6.6 3.1 63.6 222.4 - 100.4 0.0 0.0 0.0

5-Apr-10 0.5 -0.6 -4.0 5.8 60.2 194.4 - 100.3 1.2 0.0 1.2

6-Apr-10 0.2 -1.6 -6.2 2.4 92.3 61.8 - 100.6 2.8 0.0 2.8

7-Apr-10 0.2 -3.3 -9.6 1.4 90.1 42.5 - 100.3 8.4 0.0 8.4

8-Apr-10 0.2 -4.9 -13.0 0.3 76.3 206.1 - 100.8 4.7 0.0 4.7

9-Apr-10 0.3 -6.6 -12.6 1.5 69.5 236.2 - 101.6 0.0 0.0 0.0

10-Apr-10 0.4 -4.8 -5.8 1.6 63.4 173.0 - 102.2 0.5 0.0 0.5

11-Apr-10 0.6 -0.1 -8.8 6.2 49.7 251.7 - 102.2 3.1 0.0 3.1

12-Apr-10 0.4 -1.6 -8.0 6.5 58.3 257.5 - 101.5 0.0 0.0 0.0

13-Apr-10 0.3 -1.4 -6.0 6.0 64.0 185.2 - 101.7 0.0 0.0 0.0

14-Apr-10 0.2 1.9 -2.0 13.4 71.5 236.1 - 102.2 1.5 1.5 0.1

15-Apr-10 0.2 4.4 -1.8 15.1 66.8 248.1 - 102.1 1.6 1.6 0.0

16-Apr-10 0.3 4.0 -0.7 11.8 72.5 256.8 - 101.8 0.2 0.2 0.0

17-Apr-10 0.4 3.6 -1.4 10.4 76.4 203.8 - 101.3 0.8 0.8 0.0

18-Apr-10 0.4 2.7 0.4 6.6 86.2 152.7 - 101.2 3.7 3.7 0.0

19-Apr-10 0.5 5.9 -0.2 13.6 73.1 184.7 - 101.0 2.4 2.4 0.0

20-Apr-10 0.1 2.0 -1.8 4.6 100.0 72.1 - 101.1 3.3 3.3 0.0

21-Apr-10 0.2 0.3 -2.3 3.6 91.3 138.1 - 101.3 4.2 0.6 3.6

22-Apr-10 0.3 -0.1 -6.7 4.1 89.7 179.6 - 101.5 1.9 0.0 1.9

23-Apr-10 0.6 -0.2 -3.0 5.4 68.5 238.2 - 101.2 0.7 0.0 0.7

24-Apr-10 0.4 2.6 -4.0 9.5 62.7 292.2 - 101.5 1.6 1.6 0.0

25-Apr-10 0.7 2.5 2.8 8.6 58.7 245.8 - 101.8 0.0 0.0 0.0

26-Apr-10 1.4 6.0 1.6 7.8 47.1 147.5 - 100.7 2.4 2.4 0.0

27-Apr-10 0.8 5.2 -0.1 7.8 64.8 134.4 - 99.7 0.0 0.0 0.0

28-Apr-10 0.1 1.6 -0.1 4.8 100.0 114.3 - 100.5 2.0 1.6 0.4

29-Apr-10 0.2 2.7 -1.0 8.1 92.1 172.8 - 101.7 4.5 4.5 0.0

30-Apr-10 0.4 1.2 -1.6 4.0 84.7 188.3 - 101.4 0.7 0.4 0.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-10 0.3 1.5 -2.1 7.5 90.9 252.7 - 101.1 0.7 0.5 0.2

2-May-10 0.5 0.4 -3.6 5.0 75.5 266.5 - 101.1 0.6 0.1 0.5

3-May-10 0.2 -0.7 -2.2 2.1 83.4 163.5 - 101.0 0.0 0.0 0.0

4-May-10 0.1 1.3 -2.7 5.9 88.1 158.0 - 102.4 2.0 1.3 0.7

5-May-10 0.2 1.5 -4.9 7.0 85.8 236.5 - 102.6 1.8 1.4 0.5

6-May-10 0.4 1.6 -4.0 8.8 69.5 300.1 - 102.7 0.2 0.2 0.0

7-May-10 0.6 2.3 -3.8 9.0 63.3 322.7 - 102.7 0.6 0.6 0.0

8-May-10 0.4 2.2 -3.4 8.8 63.3 252.0 - 102.1 0.1 0.1 0.0

9-May-10 0.4 2.7 -3.3 9.5 67.1 250.5 - 101.5 0.4 0.4 0.0

10-May-10 0.4 3.6 -2.1 11.5 69.6 304.3 - 101.8 0.4 0.4 0.0

11-May-10 0.5 4.0 0.2 9.1 69.2 270.8 - 102.2 0.4 0.4 0.0

12-May-10 0.2 2.5 -0.3 5.0 85.4 124.8 - 102.1 0.2 0.2 0.0

13-May-10 0.4 3.5 -2.7 9.4 81.0 272.1 - 102.3 2.3 2.3 0.0

14-May-10 0.5 4.7 -0.6 12.8 66.2 336.4 - 101.9 0.8 0.8 0.0

15-May-10 0.1 2.8 -0.1 5.7 90.3 116.5 - 101.7 0.3 0.3 0.0

16-May-10 0.5 4.9 -1.5 11.0 77.9 343.3 - 101.7 3.4 3.4 0.0

17-May-10 0.5 6.2 3.4 13.8 69.3 331.7 - 101.2 0.9 0.9 0.0

18-May-10 0.5 8.0 2.8 13.9 76.4 223.8 - 100.8 1.4 1.4 0.0

19-May-10 0.5 6.9 2.0 12.8 77.6 363.9 - 101.1 6.7 6.7 0.0

20-May-10 0.3 6.1 0.3 12.5 81.4 146.6 - 100.6 0.1 0.1 0.0

21-May-10 0.3 2.1 1.4 4.4 93.1 117.8 - 101.4 0.0 0.0 0.0

22-May-10 0.4 7.6 0.4 16.2 72.4 295.9 - 101.5 2.9 2.9 0.0

23-May-10 0.3 5.5 2.0 9.7 84.0 167.4 - 101.1 0.0 0.0 0.0

24-May-10 0.6 6.4 4.0 12.2 78.0 252.6 - 101.0 0.7 0.7 0.0

25-May-10 0.6 8.8 5.1 13.2 66.1 243.5 - 101.4 2.9 2.9 0.0

26-May-10 0.7 11.3 8.8 17.0 53.7 332.0 - 101.9 1.1 1.1 0.0

27-May-10 0.6 13.4 4.7 19.2 46.5 247.9 - 102.1 0.7 0.7 0.0

28-May-10 0.5 11.8 4.9 18.5 52.3 339.9 - 102.2 0.0 0.0 0.0

29-May-10 0.4 12.2 3.3 19.1 52.3 311.4 - 102.2 0.1 0.1 0.0

30-May-10 0.5 11.2 5.6 18.6 59.5 340.6 - 101.8 0.0 0.0 0.0

31-May-10 0.4 11.9 4.7 18.1 51.4 305.8 - 101.3 0.2 0.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-10 0.2 8.7 4.0 14.2 75.8 204.4 - 100.9 0.0 0.0 0.0

2-Jun-10 0.5 8.0 1.2 12.1 78.3 132.0 - 99.9 0.9 0.9 0.0

3-Jun-10 0.4 5.0 0.0 10.2 78.8 234.6 - 100.8 1.1 1.1 0.0

4-Jun-10 0.4 5.9 2.7 11.7 72.4 313.9 - 101.2 1.0 1.0 0.0

5-Jun-10 0.3 6.1 -1.3 11.4 76.1 254.0 - 102.1 0.2 0.2 0.0

6-Jun-10 0.4 7.3 1.2 16.8 64.6 374.3 - 102.0 0.9 0.9 0.0

7-Jun-10 0.5 8.8 5.3 16.6 59.9 352.1 - 102.0 0.7 0.7 0.0

8-Jun-10 0.3 8.1 3.3 12.9 80.5 217.9 - 102.0 0.0 0.0 0.0

9-Jun-10 0.5 10.5 6.0 17.7 67.1 385.4 - 101.5 1.2 1.2 0.0

10-Jun-10 0.4 11.1 3.9 16.9 67.9 316.7 - 101.8 0.5 0.5 0.0

11-Jun-10 0.4 7.3 2.1 11.6 79.3 186.5 - 102.2 0.0 0.0 0.0

12-Jun-10 0.2 3.3 0.5 6.4 100.0 171.1 - 101.9 22.5 22.5 0.0

13-Jun-10 0.1 2.6 1.4 5.8 98.1 168.7 - 102.0 12.7 12.7 0.0

14-Jun-10 0.2 4.8 0.3 9.2 87.5 207.9 - 102.3 5.0 5.0 0.0

15-Jun-10 0.1 4.9 3.6 8.0 86.0 130.8 - 102.4 0.3 0.3 0.0

16-Jun-10 0.1 6.1 4.4 9.2 78.5 148.8 - 102.2 0.0 0.0 0.0

17-Jun-10 0.4 8.3 2.6 14.5 74.6 320.2 - 102.2 0.0 0.0 0.0

18-Jun-10 0.5 9.0 5.3 15.4 71.2 385.7 - 102.2 0.2 0.2 0.0

19-Jun-10 0.5 11.1 3.0 18.0 62.0 377.8 - 102.1 0.0 0.0 0.0

20-Jun-10 0.4 11.2 3.1 19.4 66.3 375.4 - 102.1 0.0 0.0 0.0

21-Jun-10 0.4 8.6 4.2 13.4 81.0 237.7 - 102.1 0.0 0.0 0.0

22-Jun-10 0.2 9.3 7.6 13.6 75.1 181.6 - 102.1 0.4 0.4 0.0

23-Jun-10 0.0 9.7 8.0 12.2 98.8 96.4 - 101.9 2.3 2.3 0.0

24-Jun-10 0.2 9.8 6.1 13.5 95.1 185.6 - 101.7 1.0 1.0 0.0

25-Jun-10 0.3 8.4 2.7 11.8 85.8 178.5 - 101.7 0.0 0.0 0.0

26-Jun-10 0.1 6.7 4.2 9.5 88.7 135.5 - 101.7 0.0 0.0 0.0

27-Jun-10 0.4 6.9 3.4 11.6 84.5 241.7 - 101.5 5.4 5.4 0.0

28-Jun-10 0.2 6.6 0.4 11.6 80.3 240.6 - 101.4 2.8 2.8 0.0

29-Jun-10 0.1 3.5 1.0 6.9 94.5 77.4 - 101.3 5.9 5.9 0.0

30-Jun-10 0.2 3.2 1.8 5.5 100.0 97.2 - 101.5 5.3 5.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-10 0.3 5.0 3.6 8.9 90.4 173.2 - 101.7 3.3 3.3 0.0

2-Jul-10 0.3 6.0 4.1 8.7 83.0 149.8 - 101.6 0.9 0.9 0.0

3-Jul-10 0.1 5.8 4.0 7.7 90.0 88.0 - 101.6 1.7 1.7 0.0

4-Jul-10 0.4 6.3 4.2 11.0 96.2 160.6 - 101.9 6.8 6.8 0.0

5-Jul-10 0.2 7.2 6.2 9.9 87.8 173.3 - 102.8 0.8 0.8 0.0

6-Jul-10 0.4 11.9 5.8 20.1 79.0 368.1 - 103.1 2.7 2.7 0.0

7-Jul-10 0.2 14.5 7.2 24.9 69.5 349.4 - 102.8 1.5 1.5 0.0

8-Jul-10 0.3 16.0 10.7 24.8 59.4 352.1 - 102.4 0.5 0.5 0.0

9-Jul-10 0.2 14.1 9.7 19.0 68.9 186.2 - 102.0 2.3 2.3 0.0

10-Jul-10 0.1 11.9 3.8 15.5 96.8 141.5 - 102.1 1.0 1.0 0.0

11-Jul-10 0.5 8.3 3.1 11.7 88.2 143.2 - 101.4 0.6 0.6 0.0

12-Jul-10 0.4 7.2 1.0 11.6 76.5 208.8 - 101.6 0.0 0.0 0.0

13-Jul-10 0.5 8.3 5.1 15.1 75.4 351.5 - 102.3 0.5 0.5 0.0

14-Jul-10 0.2 7.9 4.0 9.9 82.5 83.4 - 102.2 0.6 0.6 0.0

15-Jul-10 0.2 6.8 5.4 11.5 91.7 167.7 - 102.3 0.5 0.5 0.0

16-Jul-10 0.2 7.7 5.4 10.6 84.1 132.8 - 102.4 0.8 0.8 0.0

17-Jul-10 0.1 8.0 2.3 10.9 82.9 120.0 - 102.5 0.2 0.2 0.0

18-Jul-10 0.4 11.3 5.0 21.5 74.2 368.4 - 102.6 1.6 1.6 0.0

19-Jul-10 0.4 12.7 4.6 21.1 70.9 351.3 - 102.5 1.2 1.2 0.0

20-Jul-10 0.4 12.6 8.1 20.3 72.7 299.1 - 102.3 0.0 0.0 0.0

21-Jul-10 0.1 10.2 6.8 12.4 88.7 80.3 - 101.9 3.1 3.1 0.0

22-Jul-10 0.3 9.2 3.5 12.7 85.7 167.4 - 101.8 0.0 0.0 0.0

23-Jul-10 0.1 6.5 3.2 9.4 100.0 60.3 - 101.7 11.4 11.4 0.0

24-Jul-10 0.3 6.1 5.3 9.2 100.0 108.1 - 102.4 23.6 23.6 0.0

25-Jul-10 0.1 8.3 2.3 13.9 90.1 195.2 - 102.5 1.7 1.7 0.0

26-Jul-10 0.1 11.3 6.3 22.7 78.5 321.0 - 102.2 1.7 1.7 0.0

27-Jul-10 0.2 15.1 7.4 24.8 70.3 326.4 - 101.8 2.0 2.0 0.0

28-Jul-10 0.4 14.5 6.3 22.4 74.1 326.3 - 101.9 0.2 0.2 0.0

29-Jul-10 0.4 12.0 5.7 18.6 78.2 247.9 - 102.3 0.0 0.0 0.0

30-Jul-10 0.2 11.7 5.6 18.8 76.8 201.7 - 102.4 0.0 0.0 0.0

31-Jul-10 0.4 13.4 11.5 22.3 77.3 309.1 - 102.1 0.7 0.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-10 0.1 14.8 10.5 20.6 75.9 223.9 - 102.1 1.1 1.1 0.0

2-Aug-10 0.1 14.9 9.0 23.0 81.3 252.5 - 102.4 0.0 0.0 0.0

3-Aug-10 0.0 15.9 9.9 23.9 73.7 224.9 - 102.8 0.6 0.6 0.0

4-Aug-10 0.1 17.7 9.4 27.0 63.2 287.4 - 102.6 0.6 0.6 0.0

5-Aug-10 0.3 16.6 9.9 24.9 65.1 299.8 - 101.8 0.0 0.0 0.0

6-Aug-10 0.0 12.3 7.3 14.9 95.4 87.7 - 101.1 1.5 1.5 0.0

7-Aug-10 0.2 9.4 6.8 12.4 100.0 108.0 - 101.2 7.6 7.6 0.0

8-Aug-10 0.1 8.2 6.6 10.9 100.0 85.2 - 101.6 0.2 0.2 0.0

9-Aug-10 0.1 9.5 5.2 13.4 89.7 180.9 - 101.9 1.3 1.3 0.0

10-Aug-10 0.1 10.1 8.1 14.0 89.7 139.3 - 102.0 0.4 0.4 0.0

11-Aug-10 0.3 12.0 5.9 18.2 84.1 195.8 - 102.2 0.6 0.6 0.0

12-Aug-10 0.2 12.4 6.4 21.7 73.6 266.0 - 102.6 0.2 0.2 0.0

13-Aug-10 0.1 14.8 8.9 25.9 66.6 270.9 - 102.8 1.0 1.0 0.0

14-Aug-10 0.1 17.1 9.8 27.9 61.6 273.7 - 102.5 1.0 1.0 0.0

15-Aug-10 0.2 18.0 10.5 29.2 55.7 279.1 - 102.3 0.2 0.2 0.0

16-Aug-10 0.2 16.6 7.5 25.0 64.8 247.7 - 102.1 0.0 0.0 0.0

17-Aug-10 0.2 14.7 6.1 23.2 74.7 269.3 - 101.8 0.0 0.0 0.0

18-Aug-10 0.5 10.2 4.9 15.0 90.5 168.2 - 101.4 4.8 4.8 0.0

19-Aug-10 0.1 6.3 3.3 9.1 88.5 80.5 - 101.6 0.9 0.9 0.0

20-Aug-10 0.1 6.4 3.3 10.7 89.5 156.0 - 101.5 1.5 1.5 0.0

21-Aug-10 0.1 7.3 4.3 11.9 81.3 146.4 - 101.4 0.7 0.7 0.0

22-Aug-10 0.1 7.4 4.9 12.2 85.1 115.0 - 101.9 0.9 0.9 0.0

23-Aug-10 0.1 5.6 5.3 6.5 100.0 44.5 - 102.2 3.4 3.4 0.0

24-Aug-10 0.0 7.5 5.1 11.4 100.0 102.6 - 101.9 22.6 22.6 0.0

25-Aug-10 0.1 7.1 3.2 10.9 100.0 102.9 - 101.6 5.5 5.5 0.0

26-Aug-10 0.1 6.8 5.6 11.9 93.7 144.7 - 101.4 0.9 0.9 0.0

27-Aug-10 0.2 8.0 3.9 12.4 90.9 144.8 - 101.7 0.5 0.5 0.0

28-Aug-10 0.3 7.8 2.3 13.7 83.3 211.1 - 101.8 0.4 0.4 0.0

29-Aug-10 0.2 7.8 1.7 14.5 79.2 204.4 - 101.3 0.3 0.3 0.0

30-Aug-10 0.0 5.9 5.3 10.0 94.7 92.4 - 101.3 0.0 0.0 0.0

31-Aug-10 0.2 7.9 5.6 13.0 89.8 160.7 - 100.7 2.7 2.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-10 0.0 6.9 4.6 9.3 100.0 70.0 - 101.5 2.1 2.1 0.0

2-Sep-10 0.1 6.7 4.8 9.1 100.0 21.8 - 101.4 29.1 29.1 0.0

3-Sep-10 0.1 6.9 4.0 9.4 100.0 80.3 - 101.3 61.0 61.0 0.0

4-Sep-10 0.3 6.4 4.0 11.7 97.0 118.3 - 101.9 2.9 2.9 0.0

5-Sep-10 0.0 5.4 3.6 7.7 100.0 55.7 - 101.9 1.5 1.5 0.0

6-Sep-10 0.0 6.1 2.3 12.3 97.9 115.4 - 101.6 6.9 6.9 0.0

7-Sep-10 0.0 7.8 3.0 16.5 93.6 175.2 - 102.0 1.0 1.0 0.0

8-Sep-10 0.0 8.3 3.6 16.1 88.8 139.4 - 101.6 0.5 0.5 0.0

9-Sep-10 0.1 6.0 3.3 10.0 100.0 56.0 - 101.2 0.7 0.7 0.0

10-Sep-10 0.0 5.4 0.8 8.7 99.2 100.1 - 101.5 3.8 3.8 0.0

11-Sep-10 0.1 6.4 2.9 11.7 86.0 144.5 - 101.7 1.6 1.6 0.0

12-Sep-10 0.3 8.6 2.0 15.7 71.4 195.1 - 102.1 0.8 0.8 0.0

13-Sep-10 0.3 8.2 1.0 15.1 70.8 190.9 - 102.4 0.0 0.0 0.0

14-Sep-10 0.3 7.2 1.6 15.4 70.4 200.6 - 102.1 0.0 0.0 0.0

15-Sep-10 0.2 8.4 2.0 17.7 66.7 195.2 - 101.9 0.2 0.2 0.0

16-Sep-10 0.1 8.7 2.1 18.4 68.0 189.2 - 102.1 0.2 0.2 0.0

17-Sep-10 0.1 8.8 2.0 18.6 70.6 176.8 - 102.2 0.1 0.1 0.0

18-Sep-10 0.2 8.7 1.5 16.9 65.2 179.7 - 101.6 0.0 0.0 0.0

19-Sep-10 0.4 6.2 0.1 10.1 56.1 104.7 - 101.5 0.0 0.0 0.0

20-Sep-10 0.4 5.7 -1.9 12.7 51.5 184.1 - 101.7 0.0 0.0 0.0

21-Sep-10 0.3 4.6 -1.0 13.6 65.7 174.9 - 101.4 0.0 0.0 0.0

22-Sep-10 0.1 3.6 1.5 8.2 75.8 91.3 - 101.0 0.0 0.0 0.0

23-Sep-10 0.2 4.6 2.0 8.3 78.3 68.1 - 100.4 0.8 0.8 0.0

24-Sep-10 0.6 4.3 2.9 6.3 96.0 25.1 - 99.9 8.4 8.4 0.0

25-Sep-10 0.2 5.5 2.3 8.7 97.3 56.0 - 99.8 13.3 13.3 0.0

26-Sep-10 0.0 4.5 3.3 7.0 100.0 53.7 - 100.8 31.4 31.4 0.0

27-Sep-10 0.2 4.5 3.0 6.4 100.0 18.3 - 100.1 17.6 17.6 0.0

28-Sep-10 0.3 4.7 2.0 7.1 100.0 48.1 - 101.2 36.2 36.2 0.0

29-Sep-10 0.0 4.5 2.6 7.2 100.0 58.0 - 102.1 3.0 3.0 0.0

30-Sep-10 0.1 5.7 3.3 12.1 94.0 104.5 - 102.1 1.3 1.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-10 0.4 8.3 -1.3 17.2 84.0 134.9 - 101.4 1.5 1.5 0.0

2-Oct-10 0.2 3.1 -2.7 6.3 96.4 89.5 - 101.9 2.8 2.8 0.0

3-Oct-10 0.1 2.3 0.0 9.7 85.2 139.1 - 101.5 0.0 0.0 0.0

4-Oct-10 0.2 2.3 1.1 7.3 92.4 114.4 - 101.9 4.1 4.1 0.0

5-Oct-10 0.3 2.6 0.0 4.8 95.9 21.6 - 101.5 7.9 7.9 0.0

6-Oct-10 0.1 3.3 2.6 7.4 100.0 42.8 - 101.2 26.6 26.6 0.0

7-Oct-10 0.0 3.3 0.5 4.0 100.0 27.9 - 100.7 14.5 14.5 0.0

8-Oct-10 0.7 3.4 3.3 6.2 86.4 95.2 - 101.1 10.2 10.2 0.0

9-Oct-10 0.7 4.9 0.9 6.3 94.0 35.4 - 100.1 17.7 17.7 0.0

10-Oct-10 0.5 2.6 -0.7 5.2 99.1 41.2 - 100.3 28.3 28.3 0.0

11-Oct-10 0.0 0.8 0.2 3.7 100.0 50.1 - 101.3 16.3 6.5 9.8

12-Oct-10 0.4 1.3 -0.6 3.8 100.0 23.8 - 101.1 9.9 6.5 3.5

13-Oct-10 0.6 0.9 -0.6 2.2 97.8 36.0 - 101.2 1.5 0.7 0.8

14-Oct-10 0.9 1.1 -1.0 4.2 95.4 31.2 - 100.7 19.1 10.5 8.6

15-Oct-10 - -0.3 -0.7 1.2 100.0 40.3 - 101.9 6.0 0.0 6.0

16-Oct-10 - -0.5 -0.7 0.3 100.0 13.7 - 101.5 6.5 0.0 6.5

17-Oct-10 - 1.1 -1.2 3.1 100.0 28.5 - 101.1 21.6 11.9 9.7

18-Oct-10 0.5 1.5 -1.2 3.3 100.0 44.7 - 101.0 11.4 8.5 2.8

19-Oct-10 - 0.0 -1.1 2.8 100.0 47.4 - 101.7 2.0 0.0 2.0

20-Oct-10 - -0.6 -3.4 0.0 100.0 14.8 - 101.1 2.6 0.0 2.6

21-Oct-10 - -1.0 -2.8 3.1 100.0 63.3 - 101.2 5.1 0.0 5.1

22-Oct-10 - -0.6 -0.6 2.8 100.0 45.9 - 100.6 0.7 0.0 0.7

23-Oct-10 0.8 2.3 3.2 6.5 88.6 73.9 - 100.6 1.9 1.9 0.0

24-Oct-10 0.8 4.3 0.3 5.8 61.4 46.7 - 99.3 1.6 1.6 0.0

25-Oct-10 0.5 3.3 -0.1 6.7 67.4 61.2 - 99.9 0.0 0.0 0.0

26-Oct-10 0.0 1.1 -4.3 2.0 95.9 26.0 - 100.7 2.6 1.4 1.2

27-Oct-10 0.1 -0.5 -4.8 3.7 100.0 89.5 - 101.9 2.8 0.0 2.8

28-Oct-10 0.2 -1.6 -3.0 2.8 78.1 70.5 - 101.4 0.0 0.0 0.0

29-Oct-10 0.0 -0.7 -2.8 0.3 100.0 11.0 - 100.2 3.3 0.0 3.3

30-Oct-10 0.0 -0.9 -6.2 0.7 100.0 20.2 - 99.6 7.2 0.0 7.2

31-Oct-10 0.0 -3.4 -1.6 -1.6 93.8 30.1 - 100.1 1.2 0.0 1.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-10 0.3 -0.3 -1.1 1.8 100.0 20.4 - 99.5 10.6 0.0 10.6

2-Nov-10 0.0 -0.6 -1.1 0.0 100.0 2.3 - 101.9 40.9 0.0 40.9

3-Nov-10 0.2 0.7 -1.1 3.9 100.0 4.7 - 102.0 18.5 6.5 12.0

4-Nov-10 0.9 2.7 -3.2 5.5 92.3 14.8 - 100.3 12.1 12.1 0.0

5-Nov-10 0.0 -2.0 -2.1 -0.4 96.6 3.1 - 100.7 15.1 0.0 15.1

6-Nov-10 0.8 -1.2 -2.6 -0.4 77.2 5.0 - 100.2 1.9 0.0 1.9

7-Nov-10 0.2 -1.2 -4.1 0.2 100.0 5.9 - 100.2 0.3 0.0 0.3

8-Nov-10 - -2.3 -9.4 1.0 97.3 23.8 - 100.9 1.8 0.0 1.8

9-Nov-10 - -5.7 -9.8 -0.1 91.1 57.2 - 101.0 0.0 0.0 0.0

10-Nov-10 0.2 -7.2 -5.2 -2.1 86.7 67.6 - 101.7 0.0 0.0 0.0

11-Nov-10 0.3 -3.4 -2.8 -1.0 85.1 7.4 - 101.2 3.6 0.0 3.6

12-Nov-10 0.0 -1.4 -0.8 -0.2 100.0 2.5 - 101.8 7.1 0.0 7.1

13-Nov-10 0.0 -0.2 -0.8 2.7 100.0 7.2 - 101.6 14.1 0.0 14.1

14-Nov-10 0.1 0.4 -6.6 3.0 100.0 17.8 - 101.4 14.3 2.9 11.4

15-Nov-10 0.1 -2.0 -9.7 -0.1 100.0 23.3 - 101.3 0.7 0.0 0.7

16-Nov-10 - -6.8 -12.5 -4.6 84.6 23.9 - 101.3 0.0 0.0 0.0

17-Nov-10 - -9.1 -13.4 -4.6 49.5 19.0 - 100.9 0.0 0.0 0.0

18-Nov-10 - -11.7 -13.8 -9.7 46.6 23.6 - 101.6 0.0 0.0 0.0

19-Nov-10 1.0 -10.4 -17.3 -6.9 54.5 30.7 - 101.9 0.7 0.0 0.7

20-Nov-10 0.0 -14.2 -13.5 -9.4 66.3 26.7 - 102.0 0.0 0.0 0.0

21-Nov-10 0.1 -11.0 -19.5 -7.5 65.4 13.2 - 101.5 1.9 0.0 1.9

22-Nov-10 0.7 -15.3 -17.6 -11.2 48.4 8.3 - 102.1 0.5 0.0 0.5

23-Nov-10 - -13.6 -10.8 -10.6 75.7 23.8 - 101.4 1.3 0.0 1.3

24-Nov-10 - -6.6 -3.1 -3.3 92.8 13.5 - 101.1 7.2 0.0 7.2

25-Nov-10 0.5 -2.4 -3.9 -1.3 98.0 1.7 - 100.1 12.5 0.0 12.5

26-Nov-10 0.1 -2.9 -6.5 -1.5 100.0 1.7 - 99.8 2.6 0.0 2.6

27-Nov-10 - -4.8 -10.2 -2.4 97.3 2.2 - 100.8 1.4 0.0 1.4

28-Nov-10 - -7.0 -7.0 -4.5 93.7 1.7 - 101.2 0.0 0.0 0.0

29-Nov-10 2.0 -4.6 -5.6 -2.8 84.0 0.7 - 100.2 3.3 0.0 3.3

30-Nov-10 0.4 -3.6 -8.6 -2.4 91.9 1.8 - 99.8 6.9 0.0 6.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-10 0.1 -4.7 -9.8 -2.8 89.9 1.7 - 100.6 0.9 0.0 0.9

2-Dec-10 - -7.7 -12.1 -4.7 93.4 2.8 - 101.0 0.5 0.0 0.5

3-Dec-10 - -9.4 -12.4 -6.6 92.5 1.9 - 102.0 0.0 0.0 0.0

4-Dec-10 0.2 -8.5 -13.5 -5.0 89.4 2.1 - 102.1 0.1 0.0 0.1

5-Dec-10 0.1 -10.6 -10.5 -5.6 87.6 1.2 - 101.7 0.0 0.0 0.0

6-Dec-10 0.0 -7.6 -4.9 -3.2 94.9 1.2 - 101.5 1.5 0.0 1.5

7-Dec-10 0.3 -1.8 -7.6 1.2 87.1 2.2 - 101.0 4.0 0.0 4.0

8-Dec-10 0.7 -3.8 -9.8 0.7 100.0 1.9 - 99.8 0.2 0.0 0.2

9-Dec-10 - -7.9 -8.9 -6.4 94.4 2.1 - 100.0 3.7 0.0 3.7

10-Dec-10 - -6.6 -4.9 -4.1 95.7 3.4 - 100.5 1.9 0.0 1.9

11-Dec-10 - -3.8 -4.8 -2.4 96.7 3.5 - 101.1 2.7 0.0 2.7

12-Dec-10 - -3.7 -6.6 -2.2 80.5 3.0 - 99.9 1.4 0.0 1.4

13-Dec-10 - -4.6 -6.5 -3.4 98.2 1.7 - 99.4 7.8 0.0 7.8

14-Dec-10 - -5.8 -6.7 -4.0 96.5 2.5 - 98.5 0.9 0.0 0.9

15-Dec-10 - -5.5 -16.8 -3.8 94.3 3.0 - 100.1 1.2 0.0 1.2

16-Dec-10 - -10.7 -17.5 -5.4 88.4 2.5 - 101.0 0.3 0.0 0.3

17-Dec-10 - -15.7 -14.9 -11.5 84.6 2.3 - 101.1 0.0 0.0 0.0

18-Dec-10 - -10.8 -17.4 -6.9 79.4 1.2 - 100.4 3.0 0.0 3.0

19-Dec-10 0.6 -11.6 -17.6 -7.2 67.7 1.3 - 100.2 0.3 0.0 0.3

20-Dec-10 0.1 -15.5 -16.7 -12.1 77.4 2.1 - 99.5 0.0 0.0 0.0

21-Dec-10 0.3 -11.7 -5.7 -7.8 70.6 2.6 - 100.0 2.4 0.0 2.4

22-Dec-10 1.1 -3.3 -1.9 -1.5 66.1 1.7 - 99.9 5.1 0.0 5.1

23-Dec-10 0.7 -1.1 -6.3 0.5 69.6 2.7 - 100.2 1.8 0.0 1.8

24-Dec-10 0.3 -2.8 -7.0 -1.0 83.4 2.1 - 99.6 0.9 0.0 0.9

25-Dec-10 0.2 -4.8 -7.8 -2.7 89.7 3.0 - 99.8 1.7 0.0 1.7

26-Dec-10 0.2 -4.4 -9.3 -2.6 86.2 4.1 - 99.6 0.6 0.0 0.6

27-Dec-10 0.3 -4.8 -14.2 -2.6 86.9 3.7 - 99.8 1.1 0.0 1.1

28-Dec-10 - -10.1 -18.0 -7.8 91.0 3.0 - 99.8 0.4 0.0 0.4

29-Dec-10 - -16.8 -17.3 -15.1 83.4 1.8 - 100.4 0.0 0.0 0.0

30-Dec-10 - -11.9 -8.7 -8.8 88.6 2.8 - 101.0 2.5 0.0 2.5

31-Dec-10 - -6.1 -5.1 -4.3 97.3 1.8 - 101.2 7.0 0.0 7.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2011
1-Jan-11 - -4.6 -5.0 -3.2 99.2 3.1 - 101.6 0.0 0.0 0.0

2-Jan-11 - -3.8 -3.8 -2.4 100.0 2.9 - 102.0 0.1 0.0 0.1

3-Jan-11 - -3.4 -3.5 -2.4 100.0 2.2 - 101.5 0.7 0.0 0.7

4-Jan-11 - -2.2 -3.2 -0.6 100.0 1.1 - 100.7 5.4 0.0 5.4

5-Jan-11 0.6 -2.2 -7.5 -0.8 92.9 1.2 - 100.1 15.6 0.0 15.6

6-Jan-11 0.1 -3.7 -9.5 -2.3 97.1 1.2 - 101.4 6.7 0.0 6.7

7-Jan-11 0.0 -7.4 -12.4 -4.7 95.0 22.2 - 101.2 0.0 0.0 0.0

8-Jan-11 0.1 -10.1 -11.0 -8.3 85.3 6.1 - 102.2 0.0 0.0 0.0

9-Jan-11 0.3 -9.1 -12.8 -6.8 68.7 7.0 - 102.6 1.1 0.0 1.1

10-Jan-11 0.5 -11.5 -13.3 -10.2 60.2 11.3 - 102.5 1.9 0.0 1.9

11-Jan-11 1.4 -12.6 -15.4 -12.0 50.1 15.4 - 101.8 0.1 0.0 0.1

12-Jan-11 1.3 -13.3 -26.1 -12.5 51.6 18.1 - 100.9 0.3 0.0 0.3

13-Jan-11 0.1 -20.0 -27.1 -15.6 59.1 13.9 - 101.2 2.1 0.0 2.1

14-Jan-11 0.5 -21.5 -18.9 -18.7 65.0 15.2 - 100.9 0.3 0.0 0.3

15-Jan-11 0.1 -18.1 -16.9 -17.2 78.1 1.6 - 100.6 7.8 0.0 7.8

16-Jan-11 0.0 -15.8 -18.6 -14.6 82.1 2.1 - 99.3 1.1 0.0 1.1

17-Jan-11 0.1 -11.9 -6.9 -6.7 86.5 2.8 - 101.1 3.0 0.0 3.0

18-Jan-11 0.2 -5.1 -4.5 -2.8 91.5 2.8 - 101.5 23.0 0.0 23.0

19-Jan-11 0.1 -3.2 -2.4 -2.2 97.4 1.2 - 101.4 41.0 0.0 41.0

20-Jan-11 0.1 -0.9 -1.7 0.5 100.0 2.8 - 100.8 5.1 0.0 5.1

21-Jan-11 - -0.9 -2.0 -0.1 100.0 3.0 - 100.4 17.4 0.0 17.4

22-Jan-11 - -1.1 -5.7 -0.5 100.0 0.9 - 100.6 10.8 0.0 10.8

23-Jan-11 - -3.2 -6.1 -2.0 97.0 3.8 - 101.0 0.4 0.0 0.4

24-Jan-11 - -2.9 -1.2 -0.6 100.0 13.5 - 100.9 0.3 0.0 0.3

25-Jan-11 - -0.8 -0.9 -0.2 100.0 0.9 - 100.9 3.2 0.0 3.2

26-Jan-11 - -0.6 -10.4 0.2 100.0 1.7 - 100.7 19.5 0.0 19.5

27-Jan-11 - -4.1 -11.0 -0.9 95.8 3.4 - 101.4 3.2 0.0 3.2

28-Jan-11 - -7.9 -13.4 -2.1 87.5 4.0 - 101.7 0.9 0.0 0.9

29-Jan-11 - -8.1 -12.8 -2.5 71.5 4.2 - 102.1 1.1 0.0 1.1

30-Jan-11 - -9.2 -10.8 -4.9 66.5 4.6 - 102.1 2.0 0.0 2.0

31-Jan-11 0.1 -8.8 -8.3 -6.6 68.9 14.9 - 102.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-11 0.1 -6.3 -3.7 -3.9 93.0 11.1 - 102.3 6.0 0.0 6.0

2-Feb-11 0.1 -1.7 -1.2 -0.3 100.0 2.0 - 101.6 0.2 0.0 0.2

3-Feb-11 0.0 -0.6 -4.8 0.7 100.0 2.8 - 101.0 9.9 0.0 9.9

4-Feb-11 0.1 -2.2 -8.9 -0.5 94.2 7.3 - 101.5 10.5 0.0 10.5

5-Feb-11 0.2 -5.2 -7.1 -1.4 83.3 11.7 - 102.6 0.7 0.0 0.7

6-Feb-11 1.7 -5.3 -13.7 -4.2 82.5 1.8 - 101.2 4.4 0.0 4.4

7-Feb-11 - -8.8 -16.3 -2.6 87.1 14.6 - 102.3 0.0 0.0 0.0

8-Feb-11 - -11.3 -8.6 -6.6 84.1 7.4 - 103.0 1.3 0.0 1.3

9-Feb-11 - -4.6 -2.6 -1.3 93.1 4.0 - 102.4 5.1 0.0 5.1

10-Feb-11 - -1.2 -1.9 0.7 100.0 5.3 - 101.5 5.6 0.0 5.6

11-Feb-11 - -1.5 -5.3 -0.7 100.0 2.7 - 100.0 5.1 0.0 5.1

12-Feb-11 - -2.5 -5.8 -0.7 98.1 5.0 - 99.0 8.1 0.0 8.1

13-Feb-11 - -4.8 -7.5 -3.0 92.3 2.6 - 99.3 10.8 0.0 10.8

14-Feb-11 - -5.0 -16.2 -2.0 89.0 6.6 - 99.1 0.0 0.0 0.0

15-Feb-11 - -11.9 -20.6 -6.6 82.6 5.6 - 99.4 0.9 0.0 0.9

16-Feb-11 - -18.1 -26.3 -14.4 78.3 7.4 - 99.6 2.1 0.0 2.1

17-Feb-11 0.3 -20.4 -24.4 -12.5 69.2 14.0 - 100.8 1.0 0.0 1.0

18-Feb-11 - -18.8 -18.7 -9.4 73.2 14.4 - 101.8 0.0 0.0 0.0

19-Feb-11 - -13.7 -11.8 -9.2 82.7 5.4 - 101.4 7.3 0.0 7.3

20-Feb-11 - -8.2 -15.8 -1.9 84.6 29.3 - 100.7 16.2 0.0 16.2

21-Feb-11 0.2 -8.5 -18.2 -1.6 79.7 77.2 - 100.9 1.4 0.0 1.4

22-Feb-11 0.7 -13.7 -17.2 -8.2 65.3 96.7 - 101.5 0.0 0.0 0.0

23-Feb-11 1.4 -14.7 -20.8 -11.3 47.1 97.6 - 102.6 4.4 0.0 4.4

24-Feb-11 0.5 -15.0 -15.0 -8.6 56.7 105.3 - 102.9 0.0 0.0 0.0

25-Feb-11 0.0 -10.0 -11.1 -2.4 78.8 90.2 - 101.7 0.6 0.0 0.6

26-Feb-11 0.1 -6.8 -19.8 0.0 87.8 46.5 - 99.7 2.2 0.0 2.2

27-Feb-11 1.4 -13.6 -21.7 -10.6 62.6 45.2 - 99.6 0.7 0.0 0.7

28-Feb-11 2.2 -21.0 -21.7 -20.0 47.7 79.7 - 100.5 6.5 0.0 6.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-11 1.9 -19.2 -22.4 -15.5 46.8 116.3 - 101.1 0.0 0.0 0.0

2-Mar-11 1.5 -14.6 -15.2 -9.5 62.3 78.2 - 99.6 0.0 0.0 0.0

3-Mar-11 0.7 -11.1 -15.9 -6.6 63.3 90.4 - 100.5 9.1 0.0 9.1

4-Mar-11 1.3 -9.0 -7.8 -4.7 67.4 86.0 - 101.1 0.0 0.0 0.0

5-Mar-11 0.7 -4.4 -13.6 1.0 61.9 134.9 - 101.6 22.0 0.0 22.0

6-Mar-11 0.4 -8.6 -15.3 -1.2 71.7 134.6 - 101.7 0.0 0.0 0.0

7-Mar-11 0.5 -10.1 -14.7 -4.3 68.0 141.9 - 101.0 0.0 0.0 0.0

8-Mar-11 0.1 -8.4 -7.6 -4.8 76.3 75.5 - 100.5 1.5 0.0 1.5

9-Mar-11 0.6 -4.4 -11.1 -0.8 75.5 59.0 - 100.2 7.7 0.0 7.7

10-Mar-11 0.0 -8.7 -13.5 -5.4 87.0 9.8 - 99.7 5.2 0.0 5.2

11-Mar-11 0.0 -8.7 -9.8 -4.2 85.5 12.8 - 100.4 1.3 0.0 1.3

12-Mar-11 0.0 -6.7 -6.6 -1.8 88.2 17.7 - 99.8 2.0 0.0 2.0

13-Mar-11 0.8 -2.7 -4.4 -0.2 80.5 42.5 - 99.7 4.1 0.0 4.1

14-Mar-11 0.1 -1.0 -1.3 3.0 92.8 54.0 - 99.6 3.3 0.0 3.3

15-Mar-11 0.9 0.5 -3.3 3.3 71.6 98.8 - 99.5 0.0 0.0 0.0

16-Mar-11 0.1 -0.3 -8.8 3.5 85.9 94.4 - 99.8 0.5 0.0 0.5

17-Mar-11 0.4 -3.5 -11.1 2.0 67.2 181.4 - 101.2 0.0 0.0 0.0

18-Mar-11 0.1 -5.0 -11.2 3.0 66.4 151.8 - 101.2 0.0 0.0 0.0

19-Mar-11 0.2 -4.5 -10.0 3.9 68.6 181.5 - 101.1 0.0 0.0 0.0

20-Mar-11 0.6 -3.6 -8.6 2.8 64.1 178.6 - 101.2 0.0 0.0 0.0

21-Mar-11 1.1 -2.6 -8.6 1.1 51.2 168.4 - 100.6 1.4 0.0 1.4

22-Mar-11 0.3 -3.3 -5.4 1.4 66.8 123.7 - 100.9 0.0 0.0 0.0

23-Mar-11 0.6 -1.1 -4.6 4.6 63.5 195.6 - 101.1 0.9 0.0 0.9

24-Mar-11 0.6 0.1 -4.3 6.0 60.6 196.4 - 100.6 0.0 0.0 0.0

25-Mar-11 0.5 0.6 -5.2 7.0 63.8 182.8 - 100.4 0.0 0.0 0.0

26-Mar-11 0.4 1.1 -3.5 7.9 68.7 199.0 - 100.4 0.0 0.0 0.0

27-Mar-11 0.4 1.9 -3.3 7.9 67.5 181.5 - 100.6 1.2 1.1 0.1

28-Mar-11 0.5 0.9 -1.2 5.4 65.8 166.4 - 100.8 0.0 0.0 0.0

29-Mar-11 0.3 0.7 -1.8 4.2 84.3 121.4 - 100.2 2.4 0.9 1.6

30-Mar-11 0.1 -0.4 -3.0 2.8 96.5 46.0 - 100.3 7.0 0.0 7.0

31-Mar-11 0.0 -1.1 -2.7 1.0 95.0 84.4 - 101.0 7.2 0.0 7.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-11 0.0 -1.1 -5.2 2.5 93.2 100.2 - 101.3 3.5 0.0 3.5

2-Apr-11 0.2 -0.8 -6.8 4.9 81.5 229.7 - 101.6 0.0 0.0 0.0

3-Apr-11 0.3 -2.7 -6.5 0.4 80.7 82.7 - 100.8 2.9 0.0 2.9

4-Apr-11 0.2 -2.1 -9.9 2.1 80.8 121.2 - 100.4 3.9 0.0 3.9

5-Apr-11 0.3 -3.8 -7.1 1.3 72.4 160.9 - 100.0 0.0 0.0 0.0

6-Apr-11 0.2 -2.3 -4.1 2.9 77.5 181.9 - 100.6 0.1 0.0 0.1

7-Apr-11 0.4 -0.9 -3.3 3.9 71.3 217.2 - 101.8 0.2 0.0 0.2

8-Apr-11 0.1 -1.2 -4.8 1.1 82.7 107.9 - 100.9 4.6 0.0 4.6

9-Apr-11 0.2 -2.4 -9.0 0.6 89.4 86.7 - 100.4 3.3 0.0 3.3

10-Apr-11 0.1 -3.6 -10.5 0.4 88.7 127.1 - 100.5 2.5 0.0 2.5

11-Apr-11 0.1 -4.2 -4.0 0.6 83.1 117.0 - 100.8 1.3 0.0 1.3

12-Apr-11 0.7 -1.2 -3.8 1.3 75.3 139.3 - 101.0 0.6 0.0 0.6

13-Apr-11 0.8 -0.3 -3.4 4.3 73.1 149.3 - 100.9 2.3 0.0 2.3

14-Apr-11 0.1 -1.7 -4.4 0.4 94.9 39.4 - 101.2 7.3 0.0 7.3

15-Apr-11 0.1 -0.6 -7.5 4.5 85.3 217.2 - 101.6 2.0 0.0 2.0

16-Apr-11 0.3 -1.9 -5.8 4.3 79.5 212.1 - 101.6 0.7 0.0 0.7

17-Apr-11 0.1 -2.3 -10.0 -0.1 91.8 95.0 - 101.7 6.2 0.0 6.2

18-Apr-11 0.1 -3.7 -5.9 2.9 79.7 200.2 - 101.5 0.0 0.0 0.0

19-Apr-11 0.3 -1.4 -3.9 3.6 71.6 257.0 - 101.5 0.0 0.0 0.0

20-Apr-11 0.5 -1.2 -4.5 2.7 68.3 209.5 - 101.3 0.3 0.0 0.3

21-Apr-11 0.5 -0.9 -2.8 3.5 65.6 227.2 - 101.6 0.8 0.0 0.8

22-Apr-11 0.4 -0.4 -5.2 3.7 70.9 148.8 - 102.0 1.0 0.0 1.0

23-Apr-11 0.5 -0.1 -6.7 5.4 62.2 264.9 - 101.4 0.0 0.0 0.0

24-Apr-11 0.4 1.1 -3.0 9.6 61.2 297.9 - 100.8 0.0 0.0 0.0

25-Apr-11 0.4 2.0 -1.7 8.6 70.2 223.4 - 100.6 0.2 0.2 0.0

26-Apr-11 0.3 1.5 -4.1 5.7 78.1 194.7 - 101.3 0.1 0.1 0.0

27-Apr-11 0.4 1.7 -4.6 9.8 70.9 316.3 - 101.2 0.2 0.1 0.0

28-Apr-11 0.3 2.0 -3.3 9.3 67.2 271.3 - 101.6 0.0 0.0 0.0

29-Apr-11 0.6 1.8 -3.0 7.9 69.7 291.8 - 102.4 0.0 0.0 0.0

30-Apr-11 0.6 0.9 -5.4 5.8 63.4 196.7 - 102.8 0.8 0.4 0.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-11 0.5 -1.1 -0.9 2.1 70.3 142.9 - 102.0 0.1 0.0 0.1

2-May-11 0.4 1.8 -1.1 7.3 76.2 171.9 - 101.2 1.5 1.3 0.1

3-May-11 0.3 1.0 -1.4 4.6 91.1 144.0 - 102.0 1.9 1.0 1.0

4-May-11 0.0 0.6 -0.8 3.2 96.8 86.2 - 101.8 2.8 0.8 2.0

5-May-11 0.1 2.1 -1.8 7.2 90.4 183.7 - 101.2 1.5 1.5 0.0

6-May-11 0.3 3.0 -2.2 8.9 78.9 269.7 - 101.1 0.3 0.3 0.0

7-May-11 0.3 3.8 -1.6 12.8 72.2 288.3 - 101.0 0.1 0.1 0.0

8-May-11 0.3 3.6 -0.5 10.6 77.5 216.7 - 101.5 0.5 0.5 0.0

9-May-11 0.4 2.0 -1.0 6.0 87.2 201.1 - 101.4 2.0 2.0 0.0

10-May-11 0.2 1.0 -2.4 4.4 90.7 142.3 - 100.8 3.5 1.8 1.8

11-May-11 0.4 1.9 -3.0 6.8 72.5 286.2 - 100.8 0.0 0.0 0.0

12-May-11 0.3 1.6 -4.2 6.2 70.9 190.5 - 101.7 0.6 0.5 0.1

13-May-11 0.5 2.9 -2.8 10.2 63.9 311.3 - 102.5 0.2 0.2 0.0

14-May-11 0.3 4.5 0.3 13.2 64.0 296.6 - 101.9 0.5 0.5 0.0

15-May-11 0.2 6.3 0.1 15.6 65.3 321.9 - 100.8 0.0 0.0 0.0

16-May-11 0.0 3.2 0.3 8.1 91.2 107.6 - 100.6 2.1 2.1 0.0

17-May-11 0.0 1.8 -0.4 3.9 100.0 74.2 - 100.9 1.9 1.7 0.2

18-May-11 0.0 1.9 -0.8 5.5 100.0 107.0 - 101.6 1.1 1.1 0.1

19-May-11 0.7 5.0 0.6 11.9 77.8 333.6 - 102.4 0.0 0.0 0.0

20-May-11 0.4 7.4 0.5 16.5 66.6 336.6 - 102.1 0.0 0.0 0.0

21-May-11 0.3 6.2 0.7 14.3 75.3 297.4 - 101.9 1.1 1.1 0.0

22-May-11 0.1 3.3 -0.2 7.5 97.5 142.0 - 101.8 17.1 17.1 0.0

23-May-11 0.0 3.4 1.2 8.1 96.4 150.6 - 102.0 0.0 0.0 0.0

24-May-11 0.3 4.5 3.1 8.5 88.6 121.5 - 102.0 0.0 0.0 0.0

25-May-11 0.7 7.9 2.7 14.0 63.8 335.7 - 101.6 1.5 1.5 0.0

26-May-11 0.2 6.6 1.4 12.1 75.1 137.5 - 101.0 0.0 0.0 0.0

27-May-11 0.1 4.7 1.7 10.0 93.7 159.0 - 101.3 0.3 0.3 0.0

28-May-11 0.2 7.5 1.5 16.4 85.1 299.8 - 102.0 1.4 1.4 0.0

29-May-11 0.3 8.5 1.2 17.2 76.8 309.1 - 101.5 0.0 0.0 0.0

30-May-11 0.2 8.8 2.3 20.1 75.0 274.8 - 101.8 0.1 0.1 0.0

31-May-11 0.3 10.6 3.1 20.4 64.1 339.4 - 102.0 0.7 0.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-11 0.4 11.3 2.7 20.2 57.8 353.7 - 101.5 0.0 0.0 0.0

2-Jun-11 0.3 7.6 2.6 13.6 75.2 197.0 - 101.4 0.0 0.0 0.0

3-Jun-11 0.2 6.5 2.4 11.0 84.2 134.4 - 102.1 0.8 0.8 0.0

4-Jun-11 0.1 4.9 3.4 7.0 95.5 116.2 - 102.2 3.9 3.9 0.0

5-Jun-11 0.3 7.0 2.2 11.5 81.1 235.8 - 102.3 0.0 0.0 0.0

6-Jun-11 0.1 6.0 1.0 11.4 80.4 144.6 - 102.0 0.5 0.5 0.0

7-Jun-11 0.4 9.8 4.1 18.6 67.5 337.7 - 102.3 1.0 1.0 0.0

8-Jun-11 0.3 10.1 4.2 15.2 67.1 216.6 - 102.1 0.1 0.1 0.0

9-Jun-11 0.5 7.5 3.0 11.9 69.7 187.3 - 101.9 0.0 0.0 0.0

10-Jun-11 0.5 7.0 3.4 11.7 65.2 248.0 - 101.9 1.3 1.3 0.0

11-Jun-11 0.2 6.0 2.3 10.0 78.6 171.9 - 101.6 1.0 1.0 0.0

12-Jun-11 0.2 7.0 3.2 11.4 72.9 222.9 - 101.2 0.0 0.0 0.0

13-Jun-11 0.4 8.4 5.3 15.1 73.8 265.8 - 101.2 0.0 0.0 0.0

14-Jun-11 0.4 7.5 4.1 11.6 82.6 228.1 - 102.0 1.5 1.5 0.0

15-Jun-11 0.3 7.5 4.3 11.2 74.8 228.3 - 102.5 0.0 0.0 0.0

16-Jun-11 0.4 8.8 4.2 15.8 72.7 285.0 - 101.9 0.3 0.3 0.0

17-Jun-11 0.3 8.8 5.4 14.4 74.9 200.7 - 101.5 0.0 0.0 0.0

18-Jun-11 0.0 7.1 5.1 9.1 94.5 87.1 - 101.5 1.0 1.0 0.0

19-Jun-11 0.1 7.6 5.5 10.7 95.7 129.1 - 101.7 0.2 0.2 0.0

20-Jun-11 0.1 8.1 5.7 11.4 83.8 146.9 - 101.7 0.0 0.0 0.0

21-Jun-11 0.4 9.6 3.3 14.5 69.3 284.0 - 101.7 0.9 0.9 0.0

22-Jun-11 0.3 9.8 5.3 15.8 67.4 297.7 - 101.6 0.0 0.0 0.0

23-Jun-11 0.1 6.4 4.6 7.6 98.7 72.7 - 101.5 3.9 3.9 0.0

24-Jun-11 0.0 6.5 6.2 9.0 100.0 91.9 - 101.7 10.8 10.8 0.0

25-Jun-11 0.1 8.7 6.9 11.7 97.2 131.4 - 101.8 0.0 0.0 0.0

26-Jun-11 0.2 10.7 7.8 16.5 82.6 267.6 - 101.9 0.5 0.5 0.0

27-Jun-11 0.4 12.5 5.1 19.8 72.8 320.2 - 101.5 0.0 0.0 0.0

28-Jun-11 0.1 8.4 3.7 10.2 90.5 78.2 - 100.5 3.1 3.1 0.0

29-Jun-11 0.2 5.5 3.1 8.6 92.2 151.4 - 100.2 4.1 4.1 0.0

30-Jun-11 0.1 5.1 2.1 8.3 93.5 146.8 - 101.0 1.9 1.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-11 0.3 5.3 3.9 8.4 81.7 104.0 - 101.2 2.8 2.8 0.0

2-Jul-11 0.3 6.0 2.9 8.9 82.6 130.2 - 101.1 3.1 3.1 0.0

3-Jul-11 0.0 4.5 2.7 6.7 98.8 118.4 - 101.4 5.4 5.4 0.0

4-Jul-11 0.3 5.2 3.7 8.2 89.8 162.9 - 101.8 3.5 3.5 0.0

5-Jul-11 0.2 7.3 2.5 11.9 88.5 184.7 - 102.1 1.1 1.1 0.0

6-Jul-11 0.2 7.0 4.1 12.2 84.6 208.0 - 102.2 0.9 0.9 0.0

7-Jul-11 0.0 6.7 5.5 9.2 91.6 104.1 - 102.1 0.1 0.1 0.0

8-Jul-11 0.0 7.1 5.6 9.6 92.2 80.2 - 101.9 0.4 0.4 0.0

9-Jul-11 0.1 7.9 6.6 10.3 89.2 119.2 - 101.9 2.8 2.8 0.0

10-Jul-11 0.2 11.0 4.8 17.7 70.6 300.0 - 101.9 0.0 0.0 0.0

11-Jul-11 0.2 12.3 6.7 20.5 68.3 277.6 - 102.0 3.4 3.4 0.0

12-Jul-11 0.2 15.1 8.4 24.4 66.6 337.3 - 101.9 1.6 1.6 0.0

13-Jul-11 0.4 16.5 8.4 25.6 63.4 346.0 - 101.3 0.0 0.0 0.0

14-Jul-11 0.2 10.5 7.0 13.0 83.8 103.0 - 100.9 0.2 0.2 0.0

15-Jul-11 0.0 10.0 8.2 12.9 80.0 114.5 - 101.0 0.7 0.7 0.0

16-Jul-11 0.1 12.3 5.3 18.9 71.1 199.7 - 101.3 0.0 0.0 0.0

17-Jul-11 0.4 13.1 6.2 20.0 68.8 258.7 - 101.5 0.9 0.9 0.0

18-Jul-11 0.2 9.3 6.0 11.4 89.4 100.3 - 101.6 6.5 6.5 0.0

19-Jul-11 0.2 8.6 5.1 12.3 91.6 134.6 - 101.5 0.5 0.5 0.0

20-Jul-11 0.1 7.5 5.8 10.9 88.9 115.8 - 101.3 7.8 7.8 0.0

21-Jul-11 0.2 9.8 8.3 15.4 87.5 195.0 - 101.5 0.2 0.2 0.0

22-Jul-11 0.1 10.5 3.7 14.7 91.3 111.8 - 101.7 0.0 0.0 0.0

23-Jul-11 0.3 11.4 8.5 17.9 73.6 255.7 - 101.9 0.0 0.0 0.0

24-Jul-11 0.1 10.3 7.2 12.6 92.9 115.5 - 101.9 0.1 0.1 0.0

25-Jul-11 0.1 8.8 5.8 11.0 91.4 96.3 - 101.7 2.7 2.7 0.0

26-Jul-11 0.1 7.3 4.9 9.1 96.0 86.2 - 101.8 0.6 0.6 0.0

27-Jul-11 0.0 6.2 5.2 7.2 100.0 70.2 - 101.8 11.7 11.7 0.0

28-Jul-11 0.1 7.1 5.5 10.9 97.9 143.1 - 101.8 4.3 4.3 0.0

29-Jul-11 0.1 7.6 4.9 11.0 92.1 136.3 - 101.8 1.8 1.8 0.0

30-Jul-11 0.1 7.5 5.4 11.3 92.4 164.0 - 101.4 2.6 2.6 0.0

31-Jul-11 0.1 7.4 5.9 9.7 92.8 91.5 - 101.7 0.2 0.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-11 0.0 8.1 3.2 10.8 87.8 78.9 - 102.1 2.7 2.7 0.0

2-Aug-11 0.3 10.2 4.6 18.6 75.6 317.1 - 101.9 0.0 0.0 0.0

3-Aug-11 0.3 11.1 5.2 19.1 72.7 296.7 - 102.0 0.1 0.1 0.0

4-Aug-11 0.1 8.3 3.9 11.9 97.5 85.2 - 101.8 5.4 5.4 0.0

5-Aug-11 0.1 7.2 4.8 10.2 89.7 108.5 - 102.1 0.3 0.3 0.0

6-Aug-11 0.2 9.1 2.9 15.9 77.7 247.9 - 102.2 0.0 0.0 0.0

7-Aug-11 0.3 10.1 3.8 18.8 73.0 293.0 - 102.1 9.2 9.2 0.0

8-Aug-11 0.2 10.6 3.2 18.5 73.0 231.1 - 102.1 0.0 0.0 0.0

9-Aug-11 0.3 10.8 3.4 19.4 72.2 282.7 - 102.1 1.4 1.4 0.0

10-Aug-11 0.4 10.2 2.6 18.2 71.4 266.6 - 101.8 2.9 2.9 0.0

11-Aug-11 0.2 6.5 1.9 11.5 96.1 154.4 - 101.7 5.0 5.0 0.0

12-Aug-11 0.1 6.6 2.2 13.5 87.0 182.6 - 102.1 0.0 0.0 0.0

13-Aug-11 0.2 7.5 4.1 12.5 83.6 160.8 - 101.6 0.0 0.0 0.0

14-Aug-11 0.1 6.7 3.7 9.1 92.8 92.4 - 101.5 1.4 1.4 0.0

15-Aug-11 0.0 5.5 3.0 7.2 99.2 79.7 - 101.6 6.4 6.4 0.0

16-Aug-11 0.1 5.3 5.2 9.8 100.0 88.0 - 101.6 8.8 8.8 0.0

17-Aug-11 0.1 6.3 3.9 7.9 100.0 41.7 - 102.0 2.8 2.8 0.0

18-Aug-11 0.1 7.2 3.7 10.3 93.5 123.2 - 102.4 0.0 0.0 0.0

19-Aug-11 0.0 6.4 7.6 8.2 100.0 49.6 - 101.9 17.7 17.7 0.0

20-Aug-11 0.1 10.2 7.3 12.8 100.0 43.1 - 100.9 33.7 33.7 0.0

21-Aug-11 0.0 8.4 6.3 9.8 100.0 45.8 - 100.3 26.5 26.5 0.0

22-Aug-11 0.0 7.5 4.8 9.7 100.0 73.4 - 100.6 10.4 10.4 0.0

23-Aug-11 0.2 6.1 4.0 7.8 100.0 57.8 - 101.0 1.6 1.6 0.0

24-Aug-11 0.3 5.6 1.5 8.7 97.8 130.4 - 101.6 2.2 2.2 0.0

25-Aug-11 0.1 6.7 4.9 13.2 86.1 192.8 - 102.1 0.0 0.0 0.0

26-Aug-11 0.0 6.2 5.0 8.5 100.0 65.5 - 102.0 5.0 5.0 0.0

27-Aug-11 0.0 7.2 5.8 9.8 100.0 66.0 - 102.1 3.4 3.4 0.0

28-Aug-11 0.1 7.7 5.0 10.1 100.0 76.2 - 101.7 14.4 14.4 0.0

29-Aug-11 0.1 6.7 4.9 9.1 100.0 94.4 - 101.6 7.5 7.5 0.0

30-Aug-11 0.0 7.1 5.9 10.3 94.7 110.9 - 102.1 0.0 0.0 0.0

31-Aug-11 0.1 7.7 3.7 11.4 89.4 134.6 - 102.0 1.2 1.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-11 0.1 5.8 4.4 8.2 98.7 67.8 - 101.4 5.2 5.2 0.0

2-Sep-11 0.0 6.7 5.7 9.7 96.2 70.6 - 102.5 0.5 0.5 0.0

3-Sep-11 0.0 7.7 4.3 10.1 100.0 43.4 - 101.9 19.6 19.6 0.0

4-Sep-11 0.1 6.9 3.6 8.4 100.0 66.0 - 101.1 12.6 12.6 0.0

5-Sep-11 0.1 5.9 7.4 9.0 100.0 75.1 - 101.0 11.3 11.3 0.0

6-Sep-11 0.2 9.2 7.0 10.5 100.0 12.9 - 101.0 83.8 83.8 0.0

7-Sep-11 0.0 8.4 9.2 9.2 100.0 45.5 - 102.0 32.7 32.7 0.0

8-Sep-11 0.1 11.4 5.7 13.8 100.0 40.4 - 102.3 14.4 14.4 0.0

9-Sep-11 0.4 11.3 4.8 16.5 87.3 239.9 - 102.8 0.0 0.0 0.0

10-Sep-11 0.0 8.3 1.4 14.3 91.6 121.3 - 102.6 29.9 29.9 0.0

11-Sep-11 0.1 7.7 2.4 17.0 82.1 201.5 - 102.4 36.5 36.5 0.0

12-Sep-11 0.3 9.7 6.1 18.8 67.5 144.9 - 102.1 16.2 16.2 0.0

13-Sep-11 0.0 9.3 5.0 12.4 85.8 81.6 - 102.4 2.9 2.9 0.0

14-Sep-11 0.0 7.9 3.3 11.0 96.7 68.5 - 101.9 0.9 0.9 0.0

15-Sep-11 0.1 7.3 1.4 11.5 100.0 95.5 - 101.3 5.8 5.8 0.0

16-Sep-11 0.0 4.3 3.0 7.4 91.0 81.3 - 101.1 0.4 0.4 0.0

17-Sep-11 0.1 5.3 3.5 8.2 85.8 108.1 - 101.1 2.1 2.1 0.0

18-Sep-11 0.7 4.9 3.4 7.4 84.9 45.2 - 100.4 11.4 11.4 0.0

19-Sep-11 0.3 5.9 4.4 8.7 87.0 87.5 - 101.8 0.2 0.2 0.0

20-Sep-11 0.3 6.9 2.4 9.4 95.9 24.6 - 100.9 25.7 25.7 0.0

21-Sep-11 0.5 4.8 1.7 7.6 94.5 39.4 - 100.2 3.2 3.2 0.0

22-Sep-11 0.4 3.5 1.1 6.6 92.4 76.9 - 100.5 10.0 10.0 0.0

23-Sep-11 0.6 3.3 0.2 5.5 95.8 41.9 - 99.9 12.8 12.8 0.0

24-Sep-11 0.2 3.1 0.5 6.6 87.8 129.7 - 101.0 0.5 0.5 0.0

25-Sep-11 0.1 2.5 -1.0 6.6 95.2 82.3 - 100.1 1.4 1.4 0.0

26-Sep-11 0.8 1.9 1.2 3.9 81.3 51.6 - 99.9 0.1 0.1 0.0

27-Sep-11 0.2 3.1 0.5 4.5 97.8 34.7 - 100.2 10.5 10.5 0.0

28-Sep-11 0.1 2.2 0.9 4.8 99.0 52.0 - 102.4 0.6 0.6 0.0

29-Sep-11 0.5 2.4 -1.1 4.0 85.0 25.2 - 100.8 0.8 0.8 0.0

30-Sep-11 0.4 2.2 -3.3 6.4 87.8 88.6 - 101.0 12.3 12.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-11 0.2 0.7 -1.7 6.3 74.7 130.8 - 101.6 0.5 0.2 0.3

2-Oct-11 0.3 2.1 0.2 7.7 71.2 146.6 - 101.5 5.2 5.2 0.0

3-Oct-11 0.9 4.0 -1.2 7.0 57.7 80.5 - 100.5 0.8 0.8 0.0

4-Oct-11 0.3 3.7 -2.0 7.4 83.8 94.2 - 100.1 1.2 1.2 0.0

5-Oct-11 0.1 3.1 -0.3 11.9 85.5 134.0 - 100.8 0.0 0.0 0.0

6-Oct-11 0.1 2.2 0.1 4.2 100.0 39.1 - 101.2 7.9 7.9 0.0

7-Oct-11 0.1 2.2 -0.1 7.1 96.8 100.0 - 101.8 0.2 0.2 0.0

8-Oct-11 0.5 1.8 -0.2 2.8 84.3 23.8 - 100.7 1.7 1.5 0.2

9-Oct-11 0.1 1.7 -1.4 4.0 100.0 58.4 - 100.7 3.3 2.8 0.5

10-Oct-11 0.7 2.6 3.4 5.4 75.4 78.4 - 100.0 0.0 0.0 0.0

11-Oct-11 0.6 4.9 1.8 7.1 68.1 62.2 - 99.9 1.5 1.5 0.0

12-Oct-11 0.0 3.2 -1.3 5.1 100.0 54.0 - 101.2 3.1 3.1 0.0

13-Oct-11 0.0 0.9 -2.3 3.0 100.0 38.9 - 101.9 3.0 1.4 1.7

14-Oct-11 0.1 -0.4 -3.0 2.5 97.9 89.2 - 101.9 2.1 0.0 2.1

15-Oct-11 0.1 -1.1 -1.4 1.4 85.7 62.0 - 101.8 0.4 0.0 0.4

16-Oct-11 0.0 -0.1 -0.8 2.5 95.0 46.6 - 101.6 2.4 0.0 2.4

17-Oct-11 0.0 0.6 1.3 2.2 100.0 21.7 - 101.6 13.3 4.0 9.3

18-Oct-11 0.1 3.0 -0.8 4.7 100.0 36.7 - 101.4 11.1 11.1 0.0

19-Oct-11 0.0 0.3 -2.7 2.2 100.0 48.5 - 101.2 3.7 0.6 3.1

20-Oct-11 0.0 -1.1 -2.0 2.7 99.6 64.6 - 101.6 0.0 0.0 0.0

21-Oct-11 1.2 -0.4 -1.0 1.0 83.0 19.9 - 100.6 8.5 0.0 8.5

22-Oct-11 - -0.5 -0.9 0.9 100.0 7.2 - 100.7 1.3 0.0 1.3

23-Oct-11 - -0.6 -1.0 0.3 100.0 3.9 - 101.2 13.0 0.0 13.0

24-Oct-11 - -0.3 -1.4 1.5 100.0 7.8 - 102.0 0.5 0.0 0.5

25-Oct-11 0.3 -0.1 -1.6 1.6 100.0 11.3 - 102.0 4.3 0.0 4.3

26-Oct-11 0.2 -0.7 -1.7 0.3 99.1 15.8 - 100.7 15.3 0.0 15.3

27-Oct-11 0.2 -0.5 -1.1 0.8 93.9 18.9 - 101.3 8.2 0.0 8.2

28-Oct-11 0.3 -0.5 -0.8 0.3 98.8 5.7 - 99.6 2.6 0.0 2.6
29-Oct-11 0.1 -0.5 -0.9 0.3 100.0 2.4 - 100.5 9.9 0.0 9.9
30-Oct-11 0.0 -0.5 -2.1 0.6 100.0 2.7 - 100.5 8.3 0.0 8.3
31-Oct-11 0.4 -1.0 -1.1 0.5 92.7 7.2 - 101.9 7.5 0.0 7.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-11 0.1 -0.5 -5.2 0.1 100.0 2.1 - 101.3 10.5 0.0 10.5
2-Nov-11 - -2.1 -14.1 -0.7 99.9 2.6 - 99.9 9.0 0.0 9.0
3-Nov-11 - -9.2 -14.3 -2.8 81.2 12.5 - 101.2 0.0 0.0 0.0
4-Nov-11 - -7.9 -4.8 -4.3 89.8 4.5 - 100.6 1.1 0.0 1.1
5-Nov-11 - -3.3 -4.0 -1.5 95.5 4.2 - 100.4 0.0 0.0 0.0
6-Nov-11 - -2.4 -4.7 -0.3 100.0 15.8 - 100.9 3.1 0.0 3.1
7-Nov-11 - -2.8 -4.5 -0.8 97.1 5.0 - 100.8 0.0 0.0 0.0
8-Nov-11 - -2.9 -3.0 -0.5 88.8 6.7 - 101.7 2.6 0.0 2.6
9-Nov-11 - -2.3 -4.0 -1.5 90.0 2.5 - 101.0 1.2 0.0 1.2
10-Nov-11 - -3.1 -5.5 -2.4 100.0 1.5 - 100.4 0.0 0.0 0.0
11-Nov-11 - -3.6 -5.6 -1.9 98.2 2.9 - 99.9 0.0 0.0 0.0
12-Nov-11 - -3.1 -7.0 -0.8 97.3 1.9 - 98.7 0.0 0.0 0.0
13-Nov-11 - -4.3 -10.4 -2.5 88.8 2.2 - 99.3 0.1 0.0 0.1
14-Nov-11 - -7.5 -8.7 -5.2 88.9 2.5 - 100.4 0.0 0.0 0.0
15-Nov-11 - -6.3 -7.4 -3.5 91.0 2.4 - 100.9 0.0 0.0 0.0
16-Nov-11 0.7 -4.5 -8.8 -2.9 85.4 1.8 - 99.7 0.0 0.0 0.0
17-Nov-11 0.1 -6.1 -16.5 -3.2 83.6 2.8 - 99.9 0.0 0.0 0.0
18-Nov-11 0.2 -12.6 -20.8 -8.5 72.4 3.4 - 100.8 0.0 0.0 0.0
19-Nov-11 0.0 -17.7 -21.0 -13.9 78.9 3.9 - 100.6 0.0 0.0 0.0
20-Nov-11 0.0 -16.5 -10.3 -11.1 79.9 2.8 - 99.6 0.0 0.0 0.0
21-Nov-11 0.1 -7.3 -6.5 -4.6 85.5 3.0 - 98.6 0.0 0.0 0.0
22-Nov-11 0.1 -5.1 -6.5 -3.8 89.4 2.3 - 98.3 0.0 0.0 0.0
23-Nov-11 0.2 -5.7 -8.4 -5.0 88.4 1.7 - 98.7 0.0 0.0 0.0
24-Nov-11 0.0 -6.3 -9.5 -5.5 91.8 1.7 - 98.6 0.0 0.0 0.0
25-Nov-11 0.2 -7.5 -5.1 -5.1 89.4 2.1 - 100.4 0.0 0.0 0.0
26-Nov-11 0.3 -3.5 -6.8 -1.7 100.0 1.6 - 99.5 0.0 0.0 0.0
27-Nov-11 0.1 -5.6 -6.6 -3.8 95.5 2.5 - 100.5 0.0 0.0 0.0
28-Nov-11 0.0 -3.9 -11.9 -1.9 97.5 1.0 - 100.9 0.0 0.0 0.0
29-Nov-11 0.0 -6.5 -12.4 -3.2 95.3 2.6 - 101.5 0.0 0.0 0.0
30-Nov-11 0.0 -8.2 -3.6 -2.7 91.0 2.6 - 103.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-11 0.5 -2.5 -3.8 -0.9 97.1 1.2 - 101.9 0.0 0.0 0.0
2-Dec-11 0.1 -2.8 -3.4 -1.2 97.4 2.1 - 102.7 0.0 0.0 0.0
3-Dec-11 0.1 -1.5 -4.8 -0.3 98.8 2.4 - 103.1 0.3 0.0 0.3
4-Dec-11 0.0 -2.8 -2.3 -0.7 100.0 3.4 - 103.2 0.0 0.0 0.0
5-Dec-11 0.4 -0.5 -8.8 0.9 100.0 3.1 - 102.1 12.5 0.0 12.5
6-Dec-11 - -5.9 -14.9 -2.9 86.4 15.8 - 102.6 0.0 0.0 0.0
7-Dec-11 - -12.2 -10.7 -9.5 88.1 16.4 - 102.8 0.0 0.0 0.0
8-Dec-11 - -7.5 -5.5 -4.3 89.9 20.1 - 102.5 3.0 0.0 3.0
9-Dec-11 - -3.2 -5.3 -1.9 100.0 5.2 - 101.6 9.6 0.0 9.6
10-Dec-11 - -3.9 -12.2 -2.7 100.0 2.2 - 101.3 7.1 0.0 7.1
11-Dec-11 - -9.5 -9.1 -5.5 90.7 2.3 - 102.0 0.0 0.0 0.0
12-Dec-11 - -5.4 -13.8 -3.3 96.9 1.1 - 101.2 9.4 0.0 9.4
13-Dec-11 - -10.5 -13.3 -6.8 90.1 1.4 - 101.0 0.0 0.0 0.0
14-Dec-11 - -11.2 -14.8 -8.1 88.4 1.7 - 101.4 0.0 0.0 0.0
15-Dec-11 - -10.6 -9.4 -7.8 89.3 0.9 - 101.5 0.6 0.0 0.6
16-Dec-11 - -6.2 -10.9 -4.6 95.8 0.7 - 101.3 6.3 0.0 6.3
17-Dec-11 - -5.5 -12.8 -2.4 97.5 1.5 - 101.2 0.0 0.0 0.0
18-Dec-11 - -8.7 -3.7 -3.5 92.1 1.4 - 101.8 9.9 0.0 9.9
19-Dec-11 - -2.0 -7.3 -0.8 100.0 0.4 - 100.4 55.3 0.0 55.3
20-Dec-11 - -3.6 -10.3 -1.1 99.5 1.0 - 101.6 5.4 0.0 5.4
21-Dec-11 - -7.4 -3.9 -4.1 94.1 1.2 - 102.2 26.0 0.0 26.0
22-Dec-11 - -2.3 -3.3 -0.1 94.3 12.5 - 100.7 22.5 0.0 22.5
23-Dec-11 - -2.5 -4.0 -1.0 95.4 1.5 - 100.8 42.8 0.0 42.8
24-Dec-11 - -2.7 -5.9 -1.8 98.5 0.6 - 100.9 9.7 0.0 9.7
25-Dec-11 - -3.6 -6.8 -2.1 99.4 0.9 - 100.2 0.0 0.0 0.0
26-Dec-11 0.6 -3.9 -7.7 -2.1 86.9 0.4 - 99.8 19.7 0.0 19.7
27-Dec-11 0.3 -6.9 -6.4 -5.7 83.8 0.9 - 100.0 0.0 0.0 0.0
28-Dec-11 0.4 -4.8 -11.2 -2.1 90.2 0.5 - 98.5 4.4 0.0 4.4
29-Dec-11 0.2 -7.2 -11.3 -2.6 85.5 0.9 - 99.8 0.0 0.0 0.0
30-Dec-11 0.0 -9.5 -10.9 -7.8 86.7 0.9 - 99.5 0.0 0.0 0.0
31-Dec-11 0.3 -9.1 -8.7 -4.7 81.6 1.3 - 101.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2012
1-Jan-12 1.4 -5.7 -9.1 -3.2 83.8 - - 100.5 24.6 0.0 24.6
2-Jan-12 0.2 -4.4 -8.4 -1.6 94.5 - - 100.1 0.0 0.0 0.0
3-Jan-12 0.0 -3.9 -1.3 -0.5 95.6 - - 99.9 19.1 0.0 19.1
4-Jan-12 0.7 -0.2 -9.3 2.0 93.4 - - 99.2 25.3 0.0 25.3
5-Jan-12 - -3.4 -11.5 -1.5 95.0 - - 100.8 0.0 0.0 0.0
6-Jan-12 - -7.3 -4.3 -4.0 93.8 - - 101.2 11.3 0.0 11.3
7-Jan-12 - -2.6 -2.4 -0.2 100.0 - - 100.3 21.2 0.0 21.2
8-Jan-12 - -1.2 -10.0 -0.2 97.1 - - 100.5 3.7 0.0 3.7
9-Jan-12 - -5.5 -15.8 -2.5 87.7 - - 101.1 0.0 0.0 0.0
10-Jan-12 - -12.7 -11.2 -9.8 86.7 - - 102.8 7.7 0.0 7.7
11-Jan-12 - -7.9 -7.0 -4.9 91.6 - - 102.4 3.0 0.0 3.0
12-Jan-12 0.2 -4.8 -9.7 -2.6 95.5 - - 101.2 0.0 0.0 0.0
13-Jan-12 0.1 -6.8 -14.2 -4.7 87.4 - - 101.3 2.0 0.0 2.0
14-Jan-12 0.0 -12.2 -22.5 -9.9 86.7 - - 100.8 0.9 0.0 0.9
15-Jan-12 0.1 -20.3 -25.8 -14.7 73.3 - - 101.9 7.0 0.0 7.0
16-Jan-12 1.1 -24.0 -31.7 -22.2 49.9 - - 101.8 8.8 0.0 8.8
17-Jan-12 0.5 -27.1 -31.4 -23.4 53.5 - - 101.4 4.8 0.0 4.8
18-Jan-12 0.1 -26.4 -27.6 -20.5 66.6 - - 101.0 0.1 0.0 0.1
19-Jan-12 0.0 -25.1 -21.3 -21.5 73.0 - - 100.2 9.7 0.0 9.7
20-Jan-12 0.0 -16.7 -13.4 -13.9 79.8 - - 99.2 0.0 0.0 0.0
21-Jan-12 0.0 -11.1 -8.1 -8.1 85.9 - - 98.0 0.0 0.0 0.0
22-Jan-12 0.3 -6.4 -8.1 -5.4 83.1 - - 98.8 0.0 0.0 0.0
23-Jan-12 0.1 -6.6 -7.6 -3.7 88.1 - - 99.2 0.0 0.0 0.0
24-Jan-12 0.7 -4.0 -7.6 -1.8 92.9 - - 98.1 0.0 0.0 0.0
25-Jan-12 0.7 -5.4 -10.4 -0.1 87.3 - - 99.3 16.8 0.0 16.8
26-Jan-12 0.2 -8.5 -8.2 -6.8 82.7 - - 100.5 14.7 0.0 14.7
27-Jan-12 0.4 -7.1 -8.4 -5.1 84.4 - - 101.2 7.0 0.0 7.0
28-Jan-12 - -6.5 -5.3 -4.4 92.3 - - 100.2 10.1 0.0 10.1
29-Jan-12 - -2.8 -3.6 0.3 95.6 - - 99.2 13.7 0.0 13.7
30-Jan-12 - -2.6 -3.8 -1.8 95.9 - - 99.7 29.0 0.0 29.0
31-Jan-12 - -2.3 -4.7 0.4 93.4 14.1 - 100.0 13.6 0.0 13.6

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-12 0.9 -2.6 -1.7 0.0 88.0 14.7 - 101.0 19.2 0.0 19.2
2-Feb-12 0.1 -0.6 -6.9 0.7 95.5 6.9 - 101.5 - - -
3-Feb-12 0.5 -1.0 -8.8 1.6 89.1 36.3 - 101.8 - - -
4-Feb-12 0.0 -3.8 0.5 2.1 93.3 51.0 - 102.1 - - -
5-Feb-12 1.2 1.9 -3.5 2.9 64.4 38.4 - 102.2 - - -
6-Feb-12 0.8 0.0 -4.1 3.7 66.4 69.2 - 102.1 - - -
7-Feb-12 0.2 -0.9 -6.0 4.2 72.7 51.6 - 101.3 - - -
8-Feb-12 0.1 -1.8 -1.5 4.0 76.1 49.0 - 101.5 - - -
9-Feb-12 1.2 1.0 -6.1 3.4 69.6 34.7 - 101.6 - - -
10-Feb-12 0.0 -2.3 -6.7 3.7 85.1 69.0 - 101.8 - - -
11-Feb-12 0.1 -2.7 -6.0 1.5 86.5 54.3 - 101.4 - - -
12-Feb-12 0.1 -2.3 -10.4 0.6 86.8 26.1 - 101.2 - - -
13-Feb-12 - -6.4 -10.7 -2.0 81.8 62.7 - 101.6 - - -
14-Feb-12 - -7.1 -11.7 1.0 82.7 70.2 - 101.4 - - -
15-Feb-12 - -6.6 -6.1 -0.5 79.5 66.5 - 101.6 - - -
16-Feb-12 - -3.7 -5.9 0.8 88.2 41.4 - 101.6 - - -
17-Feb-12 0.1 -3.6 -6.5 0.7 88.3 47.9 - 101.0 - - -
18-Feb-12 0.0 -4.6 -7.1 -1.7 89.9 31.9 - 100.7 - - -
19-Feb-12 0.1 -5.0 -5.2 -1.7 81.6 44.8 - 100.7 - - -
20-Feb-12 0.2 -3.3 -4.0 -1.7 83.8 36.0 - 100.0 - - -
21-Feb-12 0.3 -2.7 -5.1 -0.6 84.1 18.2 - 100.0 - - -
22-Feb-12 0.3 -3.3 -12.5 0.1 89.8 44.4 - 100.8 - - -
23-Feb-12 0.3 -5.4 -12.9 0.4 73.0 116.5 - 102.0 - - -
24-Feb-12 0.6 -7.3 -16.6 -4.3 59.4 55.4 - 100.6 - - -
25-Feb-12 0.3 -9.0 -18.7 -3.5 63.8 108.5 - 101.4 - - -
26-Feb-12 0.0 -13.1 -11.1 -5.8 66.9 88.2 - 102.2 9.2 0.0 9.2
27-Feb-12 0.1 -8.2 -11.0 -5.4 76.3 29.7 - 100.7 3.6 0.0 3.6
28-Feb-12 0.4 -6.3 -9.5 -0.9 63.6 112.5 - 99.9 1.0 0.0 1.0
29-Feb-12 0.1 -6.0 -10.7 -1.7 71.9 85.8 - 100.0 1.8 0.0 1.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 54 of 117



Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-12 0.0 -6.5 -6.0 -2.7 81.9 62.2 - 100.9 4.8 0.0 4.8
2-Mar-12 0.3 -3.6 -6.3 -1.4 88.1 27.8 - 100.9 8.6 0.0 8.6
3-Mar-12 0.2 -4.1 -11.7 -1.2 85.0 32.2 - 101.0 5.5 0.0 5.5
4-Mar-12 0.2 -6.8 -15.6 -2.5 78.8 78.9 - 101.0 8.7 0.0 8.7
5-Mar-12 0.1 -11.0 -14.9 -4.7 72.6 144.4 - 101.3 5.1 0.0 5.1
6-Mar-12 0.5 -7.4 -2.7 -3.1 82.3 60.7 - 101.2 3.8 0.0 3.8
7-Mar-12 0.5 -1.6 -2.0 -0.4 90.0 24.9 - 101.5 9.1 0.0 9.1
8-Mar-12 0.3 -0.6 -5.1 0.8 87.9 11.1 - 100.7 28.3 0.0 28.3
9-Mar-12 0.5 -2.9 -5.0 -0.2 86.1 14.1 - 100.1 - - -
10-Mar-12 0.5 -3.3 -7.9 -1.4 81.2 30.0 - 99.5 - - -
11-Mar-12 0.2 -3.8 -10.5 1.5 87.9 78.9 - 99.0 - - -
12-Mar-12 0.3 -6.3 -10.0 -1.6 71.0 89.2 - 98.6 0.0 0.0 0.0
13-Mar-12 0.3 -5.7 -11.7 0.2 70.9 165.3 - 99.0 0.4 0.0 0.4
14-Mar-12 1.1 -5.7 -3.8 -2.0 67.7 99.7 - 99.2 1.3 0.0 1.3
15-Mar-12 0.9 -1.7 -6.7 2.6 66.7 107.1 - 98.7 0.9 0.0 0.9
16-Mar-12 0.3 -2.5 -10.1 2.5 73.8 141.7 - 99.5 0.2 0.0 0.2
17-Mar-12 0.4 -4.4 -13.0 2.5 67.5 169.4 - 99.9 0.0 0.0 0.0
18-Mar-12 0.2 -7.3 -15.1 0.5 66.9 190.8 - 100.2 0.0 0.0 0.0
19-Mar-12 0.5 -8.0 -6.2 -0.5 61.7 184.2 - 100.1 0.5 0.0 0.5
20-Mar-12 1.4 -4.0 -11.2 -1.0 51.8 160.6 - 98.7 0.0 0.0 0.0
21-Mar-12 0.1 -5.3 -10.6 -0.3 80.7 87.1 - 100.1 1.6 0.0 1.6
22-Mar-12 0.4 -4.0 -11.0 1.8 68.1 156.0 - 100.8 1.3 0.0 1.3
23-Mar-12 0.2 -6.1 -13.7 -0.5 72.2 148.2 - 101.7 0.0 0.0 0.0
24-Mar-12 0.2 -6.8 -12.6 -0.2 62.8 162.5 - 101.6 0.0 0.0 0.0
25-Mar-12 0.3 -6.5 -10.6 -0.6 61.9 162.7 - 100.9 0.0 0.0 0.0
26-Mar-12 0.2 -4.4 -6.2 2.2 70.0 153.1 - 100.6 1.4 0.0 1.4
27-Mar-12 0.5 0.1 -1.5 7.5 65.2 173.7 - 100.3 4.4 0.3 4.1
28-Mar-12 0.6 1.5 -3.2 4.1 68.9 99.6 - 99.5 2.9 2.2 0.7
29-Mar-12 0.7 0.6 -4.7 5.4 75.4 152.3 - 98.9 3.0 1.0 2.1
30-Mar-12 0.4 -1.7 -8.9 3.7 79.8 200.1 - 99.6 0.6 0.0 0.6
31-Mar-12 0.5 -3.9 -10.0 1.7 66.5 217.8 - 100.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-12 0.3 -3.7 -3.4 4.0 64.6 165.7 - 100.4 1.2 0.0 1.2
2-Apr-12 1.1 -1.4 -4.3 1.2 74.5 95.2 - 99.9 4.6 0.0 4.6
3-Apr-12 0.7 -0.8 -6.3 3.1 54.0 184.7 - 100.4 0.0 0.0 0.0
4-Apr-12 0.2 -1.7 -9.0 3.8 64.6 141.7 - 101.6 1.1 0.0 1.1
5-Apr-12 0.3 -2.4 -8.8 6.3 64.9 228.1 - 102.1 0.3 0.0 0.3
6-Apr-12 0.3 -1.4 -7.6 7.4 59.2 237.9 - 102.2 0.4 0.0 0.4
7-Apr-12 0.3 -1.0 -6.3 7.0 63.8 239.4 - 102.6 0.0 0.0 0.0
8-Apr-12 0.5 1.4 -1.4 9.7 60.0 241.8 - 102.5 0.8 0.5 0.2
9-Apr-12 0.5 4.0 -2.2 11.1 56.8 252.1 - 101.9 0.7 0.7 0.0
10-Apr-12 0.5 3.3 -0.2 9.2 65.8 203.7 - 101.2 1.1 1.1 0.0
11-Apr-12 0.3 3.9 -0.2 11.1 74.3 218.5 - 100.8 3.0 3.0 0.0
12-Apr-12 0.0 2.0 -0.2 6.7 88.6 108.7 - 100.8 2.3 2.3 0.0
13-Apr-12 0.1 1.7 -1.9 5.2 85.1 94.8 - 101.3 0.0 0.0 0.0
14-Apr-12 0.0 1.0 -1.8 3.5 89.5 70.5 - 101.7 2.4 1.2 1.2
15-Apr-12 0.3 2.1 -0.8 7.7 60.1 214.7 - 101.8 0.7 0.7 0.0
16-Apr-12 0.6 4.1 -1.4 10.3 61.7 231.7 - 101.1 1.1 1.1 0.0
17-Apr-12 0.5 2.4 -0.5 7.4 63.2 257.2 - 101.4 0.6 0.6 0.0
18-Apr-12 0.8 3.3 -1.0 8.2 61.2 221.0 - 101.0 2.4 2.4 0.0
19-Apr-12 0.6 1.5 -2.2 4.7 63.8 168.5 - 100.9 1.1 0.8 0.2
20-Apr-12 0.5 0.7 -4.2 3.4 75.2 134.7 - 101.2 0.4 0.1 0.3
21-Apr-12 0.5 0.3 -6.2 5.5 65.7 278.4 - 102.2 0.1 0.0 0.1
22-Apr-12 0.3 1.1 -2.9 9.2 58.8 259.2 - 101.7 0.7 0.4 0.3
23-Apr-12 0.3 0.9 -4.4 4.3 71.2 164.0 - 101.4 0.0 0.0 0.0
24-Apr-12 0.5 1.2 -0.1 6.4 63.9 247.9 - 100.9 1.7 1.0 0.7
25-Apr-12 0.6 3.6 -1.9 9.0 68.0 214.7 - 100.3 0.6 0.6 0.0
26-Apr-12 0.2 1.5 -2.9 5.1 82.4 166.4 - 100.4 2.8 2.1 0.6
27-Apr-12 0.1 -0.7 -2.1 1.5 89.9 76.9 - 101.2 7.2 0.0 7.2
28-Apr-12 0.0 0.8 -2.0 4.2 88.5 130.3 - 101.6 5.8 2.2 3.6
29-Apr-12 0.1 1.3 -2.6 4.7 80.6 168.9 - 101.5 0.5 0.3 0.2
30-Apr-12 0.2 2.1 -1.2 9.3 73.6 226.3 - 100.3 6.4 6.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-12 0.2 1.1 -2.7 4.3 77.9 165.2 - 100.7 0.0 0.0 0.0
2-May-12 0.3 1.0 -3.5 5.9 72.8 214.3 - 101.2 1.0 0.5 0.5
3-May-12 0.3 1.3 -1.8 7.0 69.7 244.8 - 101.0 0.7 0.4 0.2
4-May-12 0.4 0.8 -2.1 5.0 72.6 249.1 - 101.4 1.8 0.7 1.1
5-May-12 0.1 0.3 -1.1 3.9 85.9 141.7 - 102.3 2.6 0.4 2.2
6-May-12 0.0 0.8 -0.5 3.1 91.3 71.8 - 102.2 5.1 2.0 3.1
7-May-12 0.1 1.3 -1.8 3.9 90.4 79.5 - 101.4 11.6 7.7 3.9
8-May-12 0.5 0.6 -4.2 3.6 71.1 269.4 - 101.3 1.0 0.3 0.7
9-May-12 0.3 -1.2 -2.5 3.4 77.9 176.8 - 101.3 2.7 0.0 2.7
10-May-12 0.5 0.4 -1.2 3.6 72.2 173.2 - 102.2 1.6 0.3 1.3
11-May-12 0.2 1.3 -1.1 5.2 78.3 154.9 - 102.3 1.4 0.9 0.5
12-May-12 0.1 1.2 -3.6 4.5 81.8 122.9 - 102.1 2.2 1.3 0.9
13-May-12 0.3 1.1 -5.6 6.4 71.7 200.3 - 102.5 6.1 3.5 2.7
14-May-12 0.3 1.9 -2.8 11.1 65.0 331.0 - 102.4 0.9 0.8 0.0
15-May-12 0.6 1.3 -3.1 6.1 63.4 335.1 - 102.2 0.0 0.0 0.0
16-May-12 0.4 -0.5 -3.3 4.9 70.9 175.5 - 102.1 0.0 0.0 0.0
17-May-12 0.2 1.2 -0.9 5.7 72.1 200.2 - 101.9 1.5 0.9 0.6
18-May-12 0.2 2.3 -1.6 8.3 73.3 207.3 - 101.9 0.6 0.6 0.0
19-May-12 0.4 3.4 -1.9 8.9 63.0 335.6 - 102.0 0.7 0.7 0.0
20-May-12 0.5 3.9 0.4 8.8 66.6 197.7 - 101.5 0.0 0.0 0.0
21-May-12 0.5 5.0 -0.9 10.1 74.5 211.3 - 100.6 2.5 2.5 0.0
22-May-12 0.2 3.1 -1.4 7.0 70.2 172.9 - 101.0 0.0 0.0 0.0
23-May-12 0.1 3.7 -1.7 10.0 61.5 268.1 - 101.2 0.2 0.2 0.0
24-May-12 0.2 5.8 -0.1 16.2 62.5 352.0 - 102.1 1.8 1.8 0.0
25-May-12 0.2 6.7 0.3 16.4 66.1 342.5 - 102.1 1.0 1.0 0.0
26-May-12 0.1 3.9 0.4 10.7 75.8 140.7 - 101.3 0.0 0.0 0.0
27-May-12 0.2 3.8 -0.4 9.4 76.5 224.9 - 101.4 0.0 0.0 0.0
28-May-12 0.2 3.1 -0.2 8.1 83.5 193.8 - 101.7 1.2 1.2 0.0
29-May-12 0.3 4.0 0.5 8.4 55.0 235.4 - 101.6 1.3 1.3 0.0
30-May-12 0.2 3.5 0.1 8.0 77.6 150.0 - 101.5 0.0 0.0 0.0
31-May-12 0.2 2.7 -1.4 6.2 82.7 145.6 - 101.5 2.2 2.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-12 0.5 3.0 -0.6 8.2 78.8 183.7 - 100.8 3.5 3.5 0.0
2-Jun-12 0.2 3.4 -1.2 9.0 69.1 306.8 - 101.3 2.6 2.6 0.0
3-Jun-12 0.3 4.2 -2.9 10.4 68.8 326.8 - 101.6 0.7 0.7 0.0
4-Jun-12 0.3 5.9 1.3 16.2 54.0 370.4 - 101.6 1.3 1.3 0.0
5-Jun-12 0.1 4.9 0.7 9.8 85.8 125.2 - 101.5 3.3 3.3 0.0
6-Jun-12 0.0 3.2 0.8 6.6 84.4 115.3 - 101.7 0.0 0.0 0.0
7-Jun-12 0.0 2.9 1.0 6.0 94.0 111.6 - 100.9 8.8 8.8 0.0
8-Jun-12 0.2 4.7 0.9 11.4 74.6 275.6 - 101.8 2.2 2.2 0.0
9-Jun-12 0.3 5.6 -0.6 12.6 74.5 281.8 - 102.1 0.3 0.3 0.0
10-Jun-12 0.2 5.3 2.5 11.5 71.9 222.9 - 102.1 2.0 2.0 0.0
11-Jun-12 0.1 5.4 0.2 9.0 90.4 160.4 - 101.8 10.3 10.3 0.0
12-Jun-12 0.4 4.8 1.4 10.7 64.0 251.1 - 101.8 0.0 0.0 0.0
13-Jun-12 0.3 3.9 0.8 7.0 77.7 182.8 - 101.9 0.2 0.2 0.0
14-Jun-12 0.3 4.6 0.6 10.5 76.8 208.0 - 102.0 0.3 0.3 0.0
15-Jun-12 0.6 4.8 2.1 9.5 74.9 198.4 - 101.6 10.4 10.4 0.0
16-Jun-12 0.0 4.8 3.1 7.3 96.4 105.8 - 100.6 13.1 13.1 0.0
17-Jun-12 0.1 6.3 3.7 9.3 84.4 168.1 - 100.9 0.9 0.9 0.0
18-Jun-12 0.1 7.1 4.2 11.9 80.4 153.1 - 101.5 0.2 0.2 0.0
19-Jun-12 0.1 6.7 4.3 9.5 82.8 131.5 - 102.1 0.0 0.0 0.0
20-Jun-12 0.3 7.9 3.5 13.5 75.2 264.8 - 102.1 2.5 2.5 0.0
21-Jun-12 0.3 9.6 6.7 17.1 72.8 315.8 - 101.8 5.0 5.0 0.0
22-Jun-12 0.4 13.8 7.3 22.6 60.2 309.1 - 101.6 1.2 1.2 0.0
23-Jun-12 0.4 15.6 7.4 23.8 51.1 341.8 - 101.5 0.6 0.6 0.0
24-Jun-12 0.4 12.9 4.3 21.0 61.8 302.6 - 101.6 0.0 0.0 0.0
25-Jun-12 0.2 6.5 3.7 8.3 77.3 97.2 - 101.6 0.0 0.0 0.0
26-Jun-12 0.0 4.9 3.2 6.4 91.9 99.1 - 101.4 2.3 2.3 0.0
27-Jun-12 0.0 5.8 4.4 8.2 87.1 122.7 - 101.5 3.3 3.3 0.0
28-Jun-12 0.1 7.1 4.6 10.7 81.7 168.5 - 101.3 5.1 5.1 0.0
29-Jun-12 0.1 6.7 3.5 10.1 88.8 167.1 - 101.5 3.4 3.4 0.0
30-Jun-12 0.2 5.5 2.8 7.9 78.1 165.4 - 101.6 1.4 1.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-12 0.1 4.6 2.5 6.3 92.1 121.0 - 101.5 3.2 3.2 0.0
2-Jul-12 0.3 7.0 4.8 12.2 65.7 275.3 - 101.4 1.8 1.8 0.0
3-Jul-12 0.3 8.0 4.8 12.5 67.6 213.6 - 101.5 0.3 0.3 0.0
4-Jul-12 0.3 8.1 4.2 12.4 71.8 186.3 - 102.0 0.0 0.0 0.0
5-Jul-12 0.3 9.1 1.7 15.5 64.2 348.1 - 102.0 1.8 1.8 0.0
6-Jul-12 0.4 10.1 6.5 16.7 58.6 287.2 - 102.1 0.0 0.0 0.0
7-Jul-12 0.1 7.9 5.9 9.8 90.5 113.8 - 102.3 5.3 5.3 0.0
8-Jul-12 0.0 7.5 6.2 9.4 96.3 60.9 - 102.3 3.8 3.8 0.0
9-Jul-12 0.3 11.6 3.8 17.4 63.4 195.7 - 101.9 2.7 2.7 0.0
10-Jul-12 0.6 8.9 0.5 12.6 69.8 332.6 - 102.3 4.5 4.5 0.0
11-Jul-12 0.4 8.5 2.5 16.8 61.1 363.3 - 102.4 0.5 0.5 0.0
12-Jul-12 0.3 11.4 6.1 21.0 57.8 364.4 - 102.4 0.9 0.9 0.0
13-Jul-12 0.2 12.2 9.2 19.5 67.9 208.7 - 102.6 0.0 0.0 0.0
14-Jul-12 0.1 11.3 6.0 16.0 86.8 168.6 - 102.4 8.8 8.8 0.0
15-Jul-12 0.2 14.2 6.8 22.5 63.7 328.7 - 102.5 1.2 1.2 0.0
16-Jul-12 0.4 13.4 5.5 21.0 62.0 359.0 - 102.1 0.0 0.0 0.0
17-Jul-12 0.3 10.3 6.5 15.9 71.7 239.5 - 101.7 0.0 0.0 0.0
18-Jul-12 0.1 8.0 4.9 10.1 79.5 95.2 - 101.8 0.0 0.0 0.0
19-Jul-12 0.0 8.2 6.5 10.5 86.5 87.8 - 102.1 3.3 3.3 0.0
20-Jul-12 0.3 13.6 8.5 22.4 53.6 237.5 - 101.9 2.8 2.8 0.0
21-Jul-12 0.0 9.7 7.7 10.9 97.2 74.7 - 102.3 21.9 21.9 0.0
22-Jul-12 0.1 10.5 8.4 14.9 82.1 154.1 - 102.3 0.8 0.8 0.0
23-Jul-12 0.1 10.9 7.9 15.1 80.8 159.8 - 102.5 1.2 1.2 0.0
24-Jul-12 0.2 11.6 8.7 16.8 78.7 237.2 - 102.5 0.4 0.4 0.0
25-Jul-12 0.2 13.8 6.9 22.9 71.0 295.1 - 102.3 1.2 1.2 0.0
26-Jul-12 0.2 15.1 9.4 24.1 56.8 313.7 - 101.9 0.2 0.2 0.0
27-Jul-12 0.3 12.6 8.0 17.2 76.4 209.2 - 101.8 0.0 0.0 0.0
28-Jul-12 0.2 10.6 6.8 14.6 73.1 134.2 - 102.2 0.0 0.0 0.0
29-Jul-12 0.1 9.9 6.5 14.2 81.1 148.7 - 102.1 4.0 4.0 0.0
30-Jul-12 0.1 8.1 5.0 10.4 87.8 114.9 - 102.0 1.8 1.8 0.0
31-Jul-12 0.0 7.1 4.5 8.9 89.1 77.1 - 102.0 12.9 12.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-12 0.1 8.3 6.7 13.0 78.8 194.9 - 102.2 2.1 2.1 0.0
2-Aug-12 0.0 8.4 7.6 9.9 90.5 79.4 - 102.6 0.8 0.8 0.0
3-Aug-12 0.0 9.1 7.3 10.6 96.0 52.6 - 102.5 9.8 9.8 0.0
4-Aug-12 0.1 11.3 5.7 18.3 73.2 284.1 - 102.3 2.2 2.2 0.0
5-Aug-12 0.2 11.2 6.7 17.9 65.4 243.2 - 102.0 0.3 0.3 0.0
6-Aug-12 0.2 13.2 9.2 22.4 67.6 311.8 - 102.2 0.2 0.2 0.0
7-Aug-12 0.0 13.6 6.0 18.7 74.3 134.2 - 102.1 0.0 0.0 0.0
8-Aug-12 0.2 10.7 4.8 14.7 91.2 135.5 - 101.8 8.2 8.2 0.0
9-Aug-12 0.0 6.2 4.9 8.1 92.6 84.8 - 102.5 3.4 3.4 0.0
10-Aug-12 0.0 7.1 5.1 10.0 87.8 79.0 - 102.5 1.1 1.1 0.0
11-Aug-12 0.0 9.0 5.5 12.8 82.9 94.5 - 102.4 0.2 0.2 0.0
12-Aug-12 0.1 9.1 6.4 13.5 81.2 119.4 - 102.3 0.0 0.0 0.0
13-Aug-12 0.0 7.8 4.4 9.7 91.4 78.8 - 101.8 8.5 8.5 0.0
14-Aug-12 0.2 11.2 6.4 20.3 59.7 271.9 - 102.5 1.0 1.0 0.0
15-Aug-12 0.2 13.3 6.4 22.4 59.8 272.5 - 102.5 1.3 1.3 0.0
16-Aug-12 0.2 13.4 6.4 22.6 60.2 271.6 - 102.2 0.5 0.5 0.0
17-Aug-12 0.2 14.7 8.2 24.5 63.2 274.8 - 102.0 0.0 0.0 0.0
18-Aug-12 0.1 14.1 7.0 20.6 65.2 212.9 - 101.9 0.2 0.2 0.0
19-Aug-12 0.2 14.1 6.8 22.9 64.4 256.2 - 102.0 0.0 0.0 0.0
20-Aug-12 0.2 12.0 8.8 17.6 74.2 205.6 - 102.0 0.0 0.0 0.0
21-Aug-12 0.1 10.4 6.6 13.4 83.3 98.4 - 101.8 0.0 0.0 0.0
22-Aug-12 0.2 8.7 5.4 12.0 80.1 126.1 - 101.7 1.0 1.0 0.0
23-Aug-12 0.1 6.0 5.5 6.6 96.4 35.6 - 101.7 8.2 8.2 0.0
24-Aug-12 0.1 7.4 3.8 10.0 86.0 96.2 - 102.1 0.6 0.6 0.0
25-Aug-12 0.1 9.6 4.0 15.8 69.6 222.8 - 101.8 0.6 0.6 0.0
26-Aug-12 0.2 11.6 5.7 20.5 66.8 236.7 - 101.5 1.2 1.2 0.0
27-Aug-12 0.4 10.6 6.2 18.9 73.1 191.6 - 101.6 1.5 1.5 0.0
28-Aug-12 0.0 7.5 4.4 8.7 94.4 56.6 - 101.4 8.4 8.4 0.0
29-Aug-12 0.0 7.2 4.5 10.0 86.5 111.0 - 101.5 3.0 3.0 0.0
30-Aug-12 0.0 8.5 2.1 13.2 76.1 156.1 - 101.9 1.0 1.0 0.0
31-Aug-12 0.2 8.3 3.1 16.8 68.6 230.4 - 101.9 0.3 0.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-12 0.3 7.8 4.9 15.5 65.3 227.4 - 101.8 0.0 0.0 0.0
2-Sep-12 0.3 6.8 4.7 10.7 77.9 132.6 - 102.1 5.5 5.5 0.0
3-Sep-12 0.0 6.4 4.9 7.9 97.8 41.5 - 102.4 1.2 1.2 0.0
4-Sep-12 0.2 8.1 4.4 13.1 84.5 165.3 - 102.5 3.4 3.4 0.0
5-Sep-12 0.2 8.8 3.8 15.1 73.1 222.9 - 102.7 0.0 0.0 0.0
6-Sep-12 0.3 10.3 0.9 15.9 70.1 209.6 - 102.6 0.7 0.7 0.0
7-Sep-12 0.1 8.3 7.7 18.0 61.0 197.6 - 102.7 0.0 0.0 0.0
8-Sep-12 0.1 11.3 1.6 17.4 69.8 114.6 - 101.6 2.2 2.2 0.0
9-Sep-12 0.4 5.9 1.9 14.1 89.0 101.7 - 100.5 10.9 10.9 0.0
10-Sep-12 0.1 3.6 1.2 7.2 87.8 97.3 - 101.3 4.6 4.6 0.0
11-Sep-12 0.0 2.6 2.2 4.1 95.6 49.0 - 102.2 5.4 5.4 0.0
12-Sep-12 0.0 4.0 5.6 6.0 98.9 32.1 - 102.2 35.4 35.4 0.0
13-Sep-12 0.2 6.8 2.9 8.7 90.8 44.9 - 101.7 26.5 26.5 0.0
14-Sep-12 0.5 4.8 1.4 8.4 88.4 86.5 - 102.2 0.4 0.4 0.0
15-Sep-12 0.2 5.4 -0.3 11.6 72.8 177.4 - 102.9 0.0 0.0 0.0
16-Sep-12 0.0 5.9 1.1 15.9 66.7 188.8 - 102.9 0.0 0.0 0.0
17-Sep-12 0.0 4.6 3.6 8.6 86.1 56.2 - 102.4 9.1 9.1 0.0
18-Sep-12 0.0 6.6 1.2 12.9 74.6 155.5 - 102.5 0.0 0.0 0.0
19-Sep-12 0.0 7.9 4.8 17.5 62.7 171.0 - 102.7 1.7 1.7 0.0
20-Sep-12 0.0 11.0 5.5 21.7 65.9 174.8 - 102.4 0.8 0.8 0.0
21-Sep-12 0.0 11.1 3.2 21.2 59.0 168.9 - 102.2 0.0 0.0 0.0
22-Sep-12 0.1 7.5 6.1 12.0 86.2 127.2 - 102.1 0.0 0.0 0.0
23-Sep-12 0.0 7.3 2.9 8.7 97.2 40.4 - 102.2 7.1 7.1 0.0
24-Sep-12 0.1 5.5 0.7 11.6 90.0 84.3 - 102.3 0.6 0.6 0.0
25-Sep-12 0.1 5.1 3.5 11.5 71.5 138.6 - 102.2 0.5 0.5 0.0
26-Sep-12 0.1 5.5 2.9 7.9 96.7 44.0 - 101.6 11.4 11.4 0.0
27-Sep-12 0.3 5.8 1.9 8.1 87.9 85.8 - 100.9 24.1 24.1 0.0
28-Sep-12 0.0 3.5 0.8 6.2 89.0 54.7 - 101.4 2.2 2.2 0.0
29-Sep-12 0.0 2.4 0.3 5.1 94.9 45.8 - 101.8 14.6 14.6 0.0
30-Sep-12 0.0 2.4 -1.3 4.9 90.5 46.9 - 102.0 14.7 14.7 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-12 0.3 1.6 -3.5 5.7 88.0 77.9 - 101.5 19.7 15.6 4.1
2-Oct-12 0.1 -0.3 -2.3 5.7 76.3 124.5 - 103.2 0.0 0.0 0.0
3-Oct-12 0.0 0.4 -2.7 4.4 83.9 58.7 - 103.3 0.3 0.1 0.3
4-Oct-12 0.0 2.7 0.8 10.6 73.9 123.6 - 103.2 1.5 1.5 0.0
5-Oct-12 0.0 6.3 3.6 15.7 68.4 124.7 - 103.2 1.0 1.0 0.0
6-Oct-12 0.0 8.3 3.2 16.9 72.8 132.3 - 102.9 0.6 0.6 0.0
7-Oct-12 0.0 7.8 2.7 15.7 71.6 127.5 - 102.5 0.0 0.0 0.0
8-Oct-12 0.0 7.4 1.8 16.6 68.2 118.5 - 102.1 0.0 0.0 0.0
9-Oct-12 0.0 6.0 3.9 13.1 80.9 117.6 - 101.9 0.5 0.5 0.0
10-Oct-12 0.1 6.4 1.3 12.1 71.6 117.0 - 101.9 0.0 0.0 0.0
11-Oct-12 0.0 3.4 -0.7 5.0 89.2 40.7 - 101.0 0.8 0.8 0.0
12-Oct-12 0.0 1.5 1.8 3.6 - 24.5 - 100.0 23.9 18.0 5.9
13-Oct-12 0.1 3.0 1.2 4.7 93.5 34.4 - 100.7 13.7 13.7 0.0
14-Oct-12 0.4 2.5 1.5 4.1 88.8 18.4 - 99.3 22.6 22.6 0.0
15-Oct-12 0.3 2.9 -1.1 4.0 85.5 37.9 - 99.6 4.0 4.0 0.0
16-Oct-12 0.3 0.2 -2.2 3.3 90.6 71.3 - 100.2 1.9 0.2 1.7
17-Oct-12 0.2 -0.7 -7.7 0.7 89.3 25.6 - 101.2 5.1 0.0 5.1
18-Oct-12 0.1 -2.5 -9.3 1.6 79.3 92.6 - 100.9 0.0 0.0 0.0
19-Oct-12 0.0 -5.8 -10.5 -0.1 81.3 74.7 - 100.3 0.0 0.0 0.0
20-Oct-12 0.0 -6.0 -6.8 -0.5 78.5 78.6 - 100.7 0.0 0.0 0.0
21-Oct-12 0.4 -4.2 -7.2 -1.4 54.1 44.4 - 101.5 0.0 0.0 0.0
22-Oct-12 0.9 -4.4 -4.9 -1.8 44.3 85.2 - 101.5 1.3 0.0 1.3
23-Oct-12 1.7 -3.4 -4.4 -1.2 41.4 84.8 - 101.5 0.3 0.0 0.3
24-Oct-12 1.2 -3.6 -7.8 -2.5 41.3 56.6 - 101.9 0.0 0.0 0.0
25-Oct-12 0.7 -4.5 -10.2 -1.2 46.8 62.3 - 102.4 0.0 0.0 0.0
26-Oct-12 0.0 -6.9 -14.0 -1.2 65.3 55.6 - 102.0 0.0 0.0 0.0
27-Oct-12 0.0 -10.7 -15.8 -4.5 69.6 69.2 - 101.1 0.0 0.0 0.0
28-Oct-12 0.0 -12.9 -16.7 -8.0 72.1 56.3 - 100.8 0.0 0.0 0.0
29-Oct-12 0.1 -13.6 -16.5 -6.9 69.0 62.6 - 100.8 0.0 0.0 0.0
30-Oct-12 0.1 -11.4 -11.4 -3.8 64.7 73.1 - 101.3 3.8 0.0 3.8
31-Oct-12 0.6 -7.3 -11.2 -3.4 50.2 70.0 - 100.8 1.5 0.0 1.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-12 0.0 -7.3 -7.5 -0.1 64.5 - - 100.9 0.3 0.0 0.3
2-Nov-12 0.1 -1.4 -3.1 1.4 77.6 - - 100.7 7.0 0.0 7.0
3-Nov-12 0.0 -1.0 -1.6 0.3 96.7 - - 100.7 3.8 0.0 3.8
4-Nov-12 0.8 0.6 -1.8 3.1 88.7 - - 100.0 15.8 4.7 11.1
5-Nov-12 0.3 -0.5 -2.4 0.4 98.3 - - 101.5 11.2 0.0 11.2
6-Nov-12 0.4 -1.1 -3.0 0.9 80.9 - - 101.2 0.6 0.0 0.6
7-Nov-12 - -2.0 -11.0 -0.5 96.1 - - 101.5 1.4 0.0 1.4
8-Nov-12 - -5.8 -13.3 -3.1 90.7 - - 102.2 0.0 0.0 0.0
9-Nov-12 - -11.4 -13.1 -4.6 84.7 - - 101.9 0.0 0.0 0.0
10-Nov-12 - -9.1 -7.3 -5.7 83.9 - - 101.3 4.4 0.0 4.4
11-Nov-12 - -6.0 -5.1 -4.8 90.7 - - 100.9 5.6 0.0 5.6
12-Nov-12 - -3.5 -3.3 -1.3 94.5 - - 101.1 3.5 0.0 3.5
13-Nov-12 0.1 -2.1 -2.1 -0.4 95.9 - - 101.4 1.6 0.0 1.6
14-Nov-12 0.1 -1.1 -3.5 0.1 94.1 - - 101.4 2.9 0.0 2.9
15-Nov-12 0.0 -2.2 -4.5 -0.4 95.8 - - 100.9 1.8 0.0 1.8
16-Nov-12 0.0 -2.0 -6.9 0.0 93.1 - - 99.8 1.3 0.0 1.3
17-Nov-12 0.0 -3.2 -9.6 -0.7 91.6 - - 98.9 4.5 0.0 4.5
18-Nov-12 0.0 -7.1 -8.1 -2.0 85.5 - - 99.1 5.9 0.0 5.9
19-Nov-12 0.2 -4.0 -12.0 -1.4 86.5 - - 99.2 0.0 0.0 0.0
20-Nov-12 0.4 -7.8 -11.7 -3.9 81.7 - - 99.8 0.0 0.0 0.0
21-Nov-12 0.0 -9.9 -10.3 -8.8 84.9 - - 100.4 0.0 0.0 0.0
22-Nov-12 1.6 -5.8 -5.2 -3.4 87.8 - - 100.8 9.2 0.0 9.2
23-Nov-12 0.3 -3.4 -2.9 -1.8 88.8 - - 100.4 1.5 0.0 1.5
24-Nov-12 0.2 -2.1 -4.3 -1.2 92.6 - - 100.9 1.8 0.0 1.8
25-Nov-12 - -2.9 -10.6 -2.1 97.3 - - 101.9 - - -
26-Nov-12 - -5.8 -11.5 -3.1 94.4 - - 102.0 - - -
27-Nov-12 - -8.5 -8.6 -5.0 90.4 - - 101.4 - - -
28-Nov-12 - -6.6 -14.5 -5.1 92.4 - - 100.6 - - -
29-Nov-12 - -10.5 -16.7 -8.9 86.6 - - 99.6 - - -
30-Nov-12 - -13.8 -14.8 -12.5 82.2 - - 99.4 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-12 - -13.4 -14.9 -11.7 82.4 - - 99.1 - - -
2-Dec-12 - -12.6 -11.5 -11.1 83.7 - - 98.8 - - -
3-Dec-12 0.9 -7.3 -5.1 -4.1 86.1 - - 99.6 - - -
4-Dec-12 0.9 -3.9 -6.9 -2.9 90.5 - - 98.9 - - -
5-Dec-12 - -5.8 -9.2 -3.9 93.8 - - 100.3 - - -
6-Dec-12 - -6.6 -11.7 -4.5 91.0 - - 100.6 - - -
7-Dec-12 - -8.0 -14.6 -5.5 86.6 - - 100.8 - - -
8-Dec-12 - -11.4 -8.9 -8.7 86.9 - - 101.6 - - -
9-Dec-12 0.4 -4.7 -3.4 -1.9 92.6 - - 101.1 - - -
10-Dec-12 0.2 -1.6 -9.2 -0.8 92.8 - - 100.9 - - -
11-Dec-12 - -3.6 -12.8 -1.0 93.6 - - 100.0 - - -
12-Dec-12 - -9.0 -5.5 -5.9 90.2 - - 100.7 - - -
13-Dec-12 - -3.6 -6.0 -2.1 94.3 - - 99.9 - - -
14-Dec-12 0.4 -4.3 -7.3 -2.2 90.3 - - 99.9 - - -
15-Dec-12 0.3 -4.0 -11.7 -2.5 86.4 - - 98.7 - - -
16-Dec-12 - -8.3 -14.0 -5.3 91.6 - - 99.0 - - -
17-Dec-12 - -11.6 -14.4 -8.4 87.5 - - 99.3 - - -
18-Dec-12 0.2 -11.3 -10.2 -8.3 84.4 - - 100.0 - - -
19-Dec-12 1.3 -7.0 -17.9 -5.6 66.1 - - 99.2 - - -
20-Dec-12 0.0 -13.6 -18.3 -9.8 84.4 - - 100.1 - - -
21-Dec-12 0.4 -14.7 -17.6 -11.1 72.3 - - 100.8 - - -
22-Dec-12 0.4 -13.3 -17.6 -10.0 70.7 - - 100.5 - - -
23-Dec-12 0.7 -12.7 -19.2 -10.2 65.2 - - 100.6 - - -
24-Dec-12 0.0 -18.0 -16.7 -16.2 77.9 - - 101.4 - - -
25-Dec-12 0.5 -9.9 -15.3 -6.8 70.2 - - 100.8 - - -
26-Dec-12 0.1 -14.1 -15.5 -11.9 83.6 - - 100.7 - - -
27-Dec-12 - -11.4 -8.6 -8.4 86.7 - - 100.9 - - -
28-Dec-12 - -7.0 -7.5 -4.9 93.0 - - 101.1 - - -
29-Dec-12 - -5.3 -5.1 -2.4 95.7 - - 101.9 - - -
30-Dec-12 - -4.0 -5.3 -2.9 97.5 - - 101.5 - - -
31-Dec-12 - -2.8 -7.1 -0.7 97.3 - - 101.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2013
1-Jan-13 - -5.1 -4.1 -3.6 93.5 - - 102.1 - - -
2-Jan-13 - -3.4 -5.4 -2.9 97.7 - - 101.2 - - -
3-Jan-13 - -3.2 -5.1 -1.3 98.7 - - 101.2 - - -
4-Jan-13 - -2.7 -6.6 0.1 100.0 - - 101.5 - - -
5-Jan-13 - -3.6 -8.0 -1.7 89.4 - - 100.9 - - -
6-Jan-13 - -6.3 -5.4 -4.8 94.2 - - 100.6 - - -
7-Jan-13 - -4.4 -13.0 -2.0 93.7 - - 100.0 - - -
8-Jan-13 - -7.7 -15.2 -4.8 90.0 - - 100.5 - - -
9-Jan-13 - -13.8 -16.2 -11.3 85.0 - - 100.8 - - -
10-Jan-13 - -13.6 -13.9 -10.9 84.3 - - 101.8 - - -
11-Jan-13 - -11.0 -10.4 -7.0 87.0 - - 102.0 - - -
12-Jan-13 - -8.2 -7.5 -4.7 90.7 - - 102.4 - - -
13-Jan-13 - -4.4 -3.1 -2.2 97.2 - - 102.4 - - -
14-Jan-13 0.7 -0.7 -1.2 0.9 100.0 - - 102.5 - - -
15-Jan-13 1.3 -0.3 -1.3 0.8 87.8 - - 102.4 - - -
16-Jan-13 0.1 -0.7 -0.7 -0.2 100.0 - - 102.3 23.0 0.0 23.0
17-Jan-13 0.2 -0.4 -7.2 -0.1 100.0 - - 101.0 24.5 0.0 24.5
18-Jan-13 0.7 -3.7 -7.5 -0.5 86.3 - - 101.7 0.0 0.0 0.0
19-Jan-13 - -4.3 -4.0 -1.5 97.3 - - 102.4 0.3 0.0 0.3
20-Jan-13 - -2.9 -6.0 -0.1 98.6 - - 102.4 0.2 0.0 0.2
21-Jan-13 - -4.0 -3.8 -1.7 98.5 - - 101.8 0.2 0.0 0.2
22-Jan-13 0.2 -1.7 -2.8 0.9 95.6 - - 101.0 2.8 0.0 2.8
23-Jan-13 0.0 -1.6 -3.2 -0.1 100.0 - - 100.6 7.7 0.0 7.7
24-Jan-13 0.1 -2.3 -3.0 -0.9 89.8 - - 100.6 4.1 0.0 4.1
25-Jan-13 0.6 -2.0 -3.6 0.5 95.1 - - 100.1 6.8 0.0 6.8
26-Jan-13 - -2.3 -8.0 -0.2 96.6 - - 100.4 5.8 0.0 5.8
27-Jan-13 - -5.8 -18.2 -3.8 86.7 - - 100.4 0.0 0.0 0.0
28-Jan-13 - -9.6 -18.9 -4.7 82.9 - - 100.7 0.0 0.0 0.0
29-Jan-13 - -11.8 -2.2 -2.4 85.3 - - 101.4 13.4 0.0 13.4
30-Jan-13 - -1.4 -2.1 0.3 96.3 - - 101.8 2.6 0.0 2.6
31-Jan-13 - -1.1 -0.9 0.1 100.0 - - 101.5 6.9 0.0 6.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-13 - -0.5 -0.9 0.8 100.0 - - 102.2 4.1 0.0 4.1
2-Feb-13 - -0.5 -4.1 0.5 100.0 - - 101.8 9.4 0.0 9.4
3-Feb-13 - -1.6 -8.1 -0.7 100.0 - - 101.0 7.8 0.0 7.8
4-Feb-13 - -4.9 -6.2 -0.5 86.9 - - 101.0 0.0 0.0 0.0
5-Feb-13 - -5.0 -8.7 -2.8 90.9 - - 100.0 0.7 0.0 0.7
6-Feb-13 - -5.6 -7.0 -0.5 92.7 - - 100.3 0.0 0.0 0.0
7-Feb-13 - -4.3 -3.5 -1.0 92.1 - - 101.0 0.0 0.0 0.0
8-Feb-13 - -2.3 -3.4 -0.4 96.5 - - 101.4 5.4 0.0 5.4
9-Feb-13 - -1.6 -1.7 0.6 99.9 - - 102.2 1.0 0.0 1.0
10-Feb-13 0.3 -0.7 -2.4 0.8 97.9 - - 101.8 8.6 0.0 8.6
11-Feb-13 0.1 -1.9 -6.3 -0.8 92.7 - - 101.4 6.9 0.0 6.9
12-Feb-13 0.0 -2.4 -7.9 1.1 95.3 - - 100.8 10.1 0.0 10.1
13-Feb-13 0.0 -5.3 -5.9 -2.0 84.4 - - 102.2 0.0 0.0 0.0
14-Feb-13 0.0 -3.5 -0.9 -0.9 92.3 - - 102.1 27.7 0.0 27.7
15-Feb-13 0.1 -0.4 -5.3 0.3 100.0 - - 101.5 25.3 0.0 25.3
16-Feb-13 0.0 -2.4 -7.6 -0.4 96.4 - - 101.6 0.4 0.0 0.4
17-Feb-13 0.0 -5.1 -8.3 -1.8 90.3 - - 101.5 0.5 0.0 0.5
18-Feb-13 0.0 -4.1 -9.2 0.3 85.8 - - 100.8 0.0 0.0 0.0
19-Feb-13 0.0 -4.4 -4.8 0.7 86.8 - - 101.0 1.0 0.0 1.0
20-Feb-13 0.0 -3.6 -4.8 -1.6 92.0 - - 100.2 3.8 0.0 3.8
21-Feb-13 0.0 -3.5 -4.1 -0.8 91.5 - - 99.7 3.9 0.0 3.9
22-Feb-13 0.0 -2.7 -6.2 0.0 86.5 - - 98.9 2.0 0.0 2.0
23-Feb-13 0.1 -4.3 -11.1 -2.1 88.4 43.5 - 100.7 5.6 0.0 5.6
24-Feb-13 0.0 -4.5 -14.6 0.1 87.5 26.2 - 100.7 8.4 0.0 8.4
25-Feb-13 0.0 -9.3 -10.3 -0.4 78.0 83.1 - 101.2 0.0 0.0 0.0
26-Feb-13 0.7 -5.5 -6.2 -2.4 76.5 50.1 - 100.9 1.7 0.0 1.7
27-Feb-13 0.4 -3.6 -5.2 -1.6 80.5 43.9 - 100.8 3.8 0.0 3.8
28-Feb-13 0.5 -3.0 -6.2 -0.7 90.3 9.7 - 100.8 3.8 0.0 3.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-13 0.1 -3.0 -8.4 3.2 81.7 69.7 - 101.5 0.0 0.0 0.0
2-Mar-13 0.1 -3.1 -12.0 1.7 83.5 77.3 - 101.5 1.7 0.0 1.7
3-Mar-13 0.1 -6.4 -11.8 1.6 77.1 128.4 - 102.4 0.0 0.0 0.0
4-Mar-13 0.3 -5.7 -13.0 1.9 65.9 134.7 - 102.5 0.0 0.0 0.0
5-Mar-13 0.1 -7.2 -14.5 1.0 68.7 134.6 - 101.7 0.0 0.0 0.0
6-Mar-13 0.1 -8.7 -13.6 0.4 70.5 128.4 - 101.1 0.5 0.0 0.5
7-Mar-13 0.1 -6.8 -9.5 2.4 69.5 139.6 - 101.5 0.9 0.0 0.9
8-Mar-13 0.1 -4.1 -6.8 4.0 74.9 131.8 - 101.8 0.5 0.0 0.5
9-Mar-13 0.0 -3.7 -5.4 -0.8 83.9 53.3 - 101.8 2.8 0.0 2.8
10-Mar-13 0.3 -3.1 -6.7 2.2 72.5 144.2 - 102.4 1.0 0.0 1.0
11-Mar-13 0.0 -4.3 -11.4 -0.7 81.9 72.5 - 102.1 2.0 0.0 2.0
12-Mar-13 0.2 -5.9 -10.2 0.9 69.5 136.2 - 100.8 0.0 0.0 0.0
13-Mar-13 0.0 -6.0 -10.0 -3.4 83.7 71.5 - 100.8 1.2 0.0 1.2
14-Mar-13 0.0 -6.8 -9.5 -3.8 84.9 66.1 - 100.8 2.1 0.0 2.1
15-Mar-13 0.0 -6.8 -7.6 -4.2 87.6 12.3 - 101.1 6.6 0.0 6.6
16-Mar-13 0.1 -4.8 -13.5 2.1 82.5 71.3 - 101.1 4.5 0.0 4.5
17-Mar-13 0.2 -8.3 -9.9 -4.1 84.1 90.7 - 101.1 0.0 0.0 0.0
18-Mar-13 0.3 -5.9 -6.7 -1.1 80.6 110.4 - 101.1 2.7 0.0 2.7
19-Mar-13 0.0 -4.6 -10.8 -1.3 85.8 24.1 - 100.5 5.5 0.0 5.5
20-Mar-13 0.1 -6.6 -15.8 -2.8 77.3 90.8 - 99.7 1.4 0.0 1.4
21-Mar-13 0.1 -9.0 -16.2 -2.3 73.2 161.8 - 101.2 0.4 0.0 0.4
22-Mar-13 0.1 -8.9 -11.7 -0.8 69.2 185.8 - 102.2 0.0 0.0 0.0
23-Mar-13 0.3 -6.4 -8.7 0.5 65.7 191.9 - 102.2 0.0 0.0 0.0
24-Mar-13 0.3 -2.2 -1.8 2.7 63.4 132.8 - 101.8 2.1 0.0 2.1
25-Mar-13 0.1 0.0 -4.6 2.7 81.8 72.3 - 101.3 5.5 0.1 5.4
26-Mar-13 0.2 -1.2 -10.2 3.2 82.0 172.4 - 101.6 0.3 0.0 0.3
27-Mar-13 0.1 -3.5 -10.2 4.3 70.5 191.9 - 101.8 0.0 0.0 0.0
28-Mar-13 0.2 -3.4 -7.8 5.7 65.7 201.9 - 101.9 0.0 0.0 0.0
29-Mar-13 0.2 -1.7 -3.5 5.4 60.4 208.0 - 102.3 0.8 0.0 0.8
30-Mar-13 0.1 -0.6 -6.0 3.0 72.8 109.4 - 102.6 0.2 0.0 0.2
31-Mar-13 0.1 0.3 -4.0 8.1 71.3 193.5 - 102.3 0.3 0.1 0.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-13 0.6 1.5 -6.8 9.7 64.3 208.2 - 101.5 0.2 0.2 0.1
2-Apr-13 0.5 -2.0 -9.3 3.4 54.8 155.4 - 102.0 0.0 0.0 0.0
3-Apr-13 0.2 -2.9 -6.3 3.8 57.0 183.8 - 102.1 0.0 0.0 0.0
4-Apr-13 0.3 -1.3 -4.5 4.4 57.5 233.8 - 101.0 0.5 0.0 0.5
5-Apr-13 0.1 -2.7 -2.4 -0.8 81.5 94.3 - 100.2 0.7 0.0 0.7
6-Apr-13 0.2 1.0 -3.7 6.3 83.4 158.3 - 100.3 4.1 2.1 2.0
7-Apr-13 0.1 0.4 -4.2 5.4 80.1 148.0 - 101.2 0.0 0.0 0.0
8-Apr-13 0.7 1.7 -1.1 7.1 63.6 222.2 - 101.5 1.2 1.0 0.2
9-Apr-13 0.9 0.9 -4.8 3.9 85.5 58.3 - 100.5 8.1 3.7 4.4
10-Apr-13 0.7 -2.0 -6.2 1.1 70.8 187.3 - 101.2 0.0 0.0 0.0
11-Apr-13 0.3 -3.9 -5.3 -1.2 67.1 126.6 - 101.8 0.0 0.0 0.0
12-Apr-13 0.8 -2.5 -8.4 1.2 57.8 149.0 - 100.4 0.9 0.0 0.9
13-Apr-13 0.4 -1.9 -4.9 5.8 59.4 264.0 - 101.3 1.0 0.0 1.0
14-Apr-13 0.4 0.0 -7.4 6.1 63.7 262.8 - 102.0 5.6 0.1 5.4
15-Apr-13 0.5 -1.2 -5.1 6.1 54.5 264.8 - 102.6 0.0 0.0 0.0
16-Apr-13 0.4 -0.2 -2.3 4.6 55.2 177.5 - 102.6 0.5 0.0 0.5
17-Apr-13 0.2 0.0 -1.1 4.6 85.6 122.4 - 101.9 2.8 0.0 2.8
18-Apr-13 0.0 0.9 -3.7 3.3 93.5 98.7 - 101.5 4.1 1.9 2.2
19-Apr-13 0.7 -0.9 -9.9 2.8 66.2 201.8 - 101.5 0.0 0.0 0.0
20-Apr-13 0.5 -4.3 -11.6 0.9 51.4 212.9 - 102.5 0.0 0.0 0.0
21-Apr-13 0.3 -3.0 -7.3 6.3 45.7 292.0 - 102.9 1.3 0.0 1.3
22-Apr-13 0.3 -1.7 -6.4 4.5 61.9 163.7 - 103.2 1.0 0.0 1.0
23-Apr-13 0.3 0.9 -0.6 9.8 64.2 280.9 - 103.2 1.8 0.8 1.0
24-Apr-13 0.6 2.7 -0.2 7.6 71.0 202.6 - 102.2 0.6 0.6 0.0
25-Apr-13 0.4 1.2 -0.9 2.6 91.8 53.8 - 100.8 23.8 14.2 9.6
26-Apr-13 0.6 0.6 -3.9 3.7 90.8 86.0 - 100.3 14.5 4.5 10.1
27-Apr-13 0.3 -1.5 -4.1 3.1 84.6 153.6 - 100.7 4.4 0.0 4.4
28-Apr-13 0.2 -2.4 -7.2 0.8 84.9 126.2 - 100.5 9.2 0.0 9.2
29-Apr-13 0.2 -2.8 -10.9 2.1 74.6 242.0 - 101.4 1.6 0.0 1.6
30-Apr-13 0.3 -4.3 -4.5 2.0 67.3 253.2 - 102.3 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-13 0.1 -1.6 -0.7 0.8 88.3 108.3 - 102.3 9.9 0.0 9.9
2-May-13 0.0 1.0 -0.5 3.5 100.0 77.2 - 102.7 5.8 2.9 2.8
3-May-13 0.2 3.4 -0.5 10.6 85.0 251.1 - 103.3 1.1 1.1 0.0
4-May-13 0.2 4.3 -1.6 12.3 82.8 215.5 - 103.0 0.4 0.4 0.0
5-May-13 0.1 4.9 -0.8 15.3 74.6 319.8 - 102.2 0.6 0.6 0.0
6-May-13 0.3 5.0 -2.5 13.7 71.4 308.4 - 101.9 0.0 0.0 0.0
7-May-13 0.1 4.6 -1.9 15.0 68.2 330.5 - 102.1 0.1 0.1 0.0
8-May-13 0.2 5.4 -1.0 16.1 61.6 336.8 - 102.2 0.0 0.0 0.0
9-May-13 0.1 5.5 -0.5 16.1 61.2 305.6 - 102.6 0.0 0.0 0.0
10-May-13 0.1 6.1 0.8 17.0 60.9 309.5 - 102.4 0.6 0.6 0.0
11-May-13 0.0 2.8 0.5 7.7 86.9 74.3 - 101.5 3.3 3.3 0.0
12-May-13 0.0 2.7 0.3 7.6 98.3 152.3 - 100.7 14.6 14.6 0.0
13-May-13 0.0 2.7 -0.4 6.3 96.8 138.3 - 100.9 4.1 4.1 0.0
14-May-13 0.0 2.3 -0.4 4.9 93.7 134.6 - 101.4 3.9 3.9 0.0
15-May-13 0.0 1.9 0.1 4.5 99.0 90.0 - 101.6 5.9 5.5 0.4
16-May-13 0.1 3.9 0.3 9.2 88.8 213.4 - 101.8 1.1 1.1 0.0
17-May-13 0.2 4.6 0.1 11.3 79.6 195.5 - 101.3 0.3 0.3 0.0
18-May-13 0.1 2.7 -2.0 5.8 95.3 130.7 - 101.6 7.9 7.9 0.0
19-May-13 0.3 0.2 -3.4 2.9 77.0 207.8 - 102.9 0.5 0.1 0.5
20-May-13 0.3 2.1 0.2 8.4 66.2 361.1 - 102.6 1.2 1.2 0.0
21-May-13 0.8 5.9 -0.3 9.9 48.2 313.5 - 102.0 0.8 0.8 0.0
22-May-13 0.3 6.6 1.1 14.0 62.2 342.1 - 101.8 1.2 1.2 0.0
23-May-13 0.2 8.1 2.7 17.9 64.4 341.8 - 101.7 0.5 0.5 0.0
24-May-13 0.1 7.9 2.4 18.1 68.4 284.8 - 101.7 0.0 0.0 0.0
25-May-13 0.2 9.2 2.8 19.8 69.4 355.2 - 101.9 0.8 0.8 0.0
26-May-13 0.2 9.1 1.3 19.7 72.0 321.2 - 101.7 0.0 0.0 0.0
27-May-13 0.3 9.1 2.7 18.7 66.2 311.2 - 101.2 0.0 0.0 0.0
28-May-13 0.3 10.2 4.1 18.8 57.6 346.8 - 100.9 0.2 0.2 0.0
29-May-13 0.1 6.4 3.3 8.9 85.2 108.6 - 101.1 0.9 0.9 0.0
30-May-13 0.1 6.6 2.5 11.6 91.8 131.3 - 101.6 2.8 2.8 0.0
31-May-13 0.1 4.2 1.4 6.0 97.2 117.8 - 102.4 3.8 3.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-13 0.1 5.2 2.3 9.7 83.7 202.2 - 102.5 1.0 1.0 0.0
2-Jun-13 0.1 5.9 0.1 11.7 83.2 151.7 - 102.5 3.2 3.2 0.0
3-Jun-13 0.3 7.5 3.6 14.6 72.8 318.7 - 102.2 0.4 0.4 0.0
4-Jun-13 0.1 5.6 1.7 7.3 89.5 102.0 - 101.9 0.0 0.0 0.0
5-Jun-13 0.4 4.7 1.4 8.0 78.5 187.9 - 102.1 0.0 0.0 0.0
6-Jun-13 0.2 3.9 2.5 7.0 84.3 131.3 - 101.6 0.0 0.0 0.0
7-Jun-13 0.2 5.4 2.8 11.3 88.8 193.1 - 101.5 1.8 1.8 0.0
8-Jun-13 0.3 6.6 0.9 11.0 76.3 276.2 - 101.9 0.0 0.0 0.0
9-Jun-13 0.2 7.5 2.5 15.0 75.9 260.8 - 102.2 0.8 0.8 0.0
10-Jun-13 0.2 9.9 5.0 18.3 70.2 299.2 - 102.1 0.0 0.0 0.0
11-Jun-13 0.2 12.2 6.1 20.5 61.0 356.0 - 101.8 0.0 0.0 0.0
12-Jun-13 0.5 12.7 5.6 20.5 56.2 376.9 - 102.0 0.0 0.0 0.0
13-Jun-13 0.4 10.6 2.1 16.4 69.2 277.7 - 102.2 0.0 0.0 0.0
14-Jun-13 0.4 9.8 4.4 17.2 66.6 339.5 - 102.3 1.1 1.1 0.0
15-Jun-13 0.4 12.7 6.7 21.6 67.9 364.2 - 102.4 0.0 0.0 0.0
16-Jun-13 0.4 13.0 5.6 22.6 66.3 331.3 - 102.4 0.0 0.0 0.0
17-Jun-13 0.2 12.5 8.0 18.5 70.6 289.3 - 101.8 0.4 0.4 0.0
18-Jun-13 0.3 12.2 7.9 17.6 67.8 200.2 - 101.8 0.0 0.0 0.0
19-Jun-13 0.2 12.0 9.5 15.2 70.4 127.5 - 102.0 0.0 0.0 0.0
20-Jun-13 0.1 13.5 9.9 19.7 68.5 172.3 - 102.0 0.8 0.8 0.0
21-Jun-13 0.3 15.4 9.0 23.3 65.1 342.0 - 102.1 0.0 0.0 0.0
22-Jun-13 0.1 11.6 9.0 14.8 81.5 145.9 - 102.0 0.0 0.0 0.0
23-Jun-13 0.2 15.2 8.1 23.5 61.4 382.0 - 101.2 1.2 1.2 0.0
24-Jun-13 0.2 14.4 7.7 25.2 73.2 302.8 - 100.7 1.3 1.3 0.0
25-Jun-13 0.1 11.1 7.8 16.1 92.7 165.5 - 100.7 2.6 2.6 0.0
26-Jun-13 0.1 10.7 7.3 15.2 85.5 165.0 - 101.4 0.0 0.0 0.0
27-Jun-13 0.2 11.9 6.3 17.9 65.6 299.3 - 102.2 0.9 0.9 0.0
28-Jun-13 0.3 12.0 8.4 18.2 64.0 306.8 - 102.4 0.0 0.0 0.0
29-Jun-13 0.1 12.6 6.2 16.9 72.4 224.4 - 102.2 0.0 0.0 0.0
30-Jun-13 0.2 12.5 9.1 20.4 77.6 249.9 - 102.2 1.9 1.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-13 0.1 11.6 7.6 15.6 89.2 138.3 - 102.0 1.5 1.5 0.0
2-Jul-13 0.3 10.7 6.4 13.8 63.4 280.2 - 102.2 0.0 0.0 0.0
3-Jul-13 0.1 8.9 6.4 12.1 70.8 140.5 - 102.4 0.0 0.0 0.0
4-Jul-13 0.3 9.0 3.3 12.3 77.8 164.3 - 102.3 0.0 0.0 0.0
5-Jul-13 0.5 9.8 2.1 16.9 64.3 376.2 - 102.4 0.6 0.6 0.0
6-Jul-13 0.4 10.7 4.5 19.0 66.5 371.2 - 102.2 0.0 0.0 0.0
7-Jul-13 0.4 12.7 6.5 20.7 63.9 367.4 - 102.0 0.0 0.0 0.0
8-Jul-13 0.1 9.8 5.3 13.3 86.2 109.9 - 102.0 3.1 3.1 0.0
9-Jul-13 0.2 6.8 4.6 8.8 89.1 122.1 - 102.1 0.8 0.8 0.0
10-Jul-13 0.2 7.4 5.1 13.4 87.0 241.2 - 101.6 1.7 1.7 0.0
11-Jul-13 0.1 6.1 4.9 7.5 97.8 64.8 - 101.4 0.0 0.0 0.0
12-Jul-13 0.1 6.4 4.0 8.0 100.0 58.2 - 101.7 1.5 1.5 0.0
13-Jul-13 0.0 6.1 2.2 7.1 100.0 55.6 - 102.2 1.3 1.3 0.0
14-Jul-13 0.2 9.3 3.8 18.2 80.1 366.0 - 102.6 3.3 3.3 0.0
15-Jul-13 0.2 12.3 6.9 22.2 72.2 364.3 - 102.6 0.5 0.5 0.0
16-Jul-13 0.1 15.1 8.5 25.3 66.1 315.3 - 102.4 0.0 0.0 0.0
17-Jul-13 0.1 17.0 9.7 26.4 55.6 308.7 - 102.1 0.0 0.0 0.0
18-Jul-13 0.4 14.6 9.2 19.6 61.9 378.2 - 102.5 0.0 0.0 0.0
19-Jul-13 0.3 11.8 9.1 16.8 77.7 262.3 - 102.5 0.0 0.0 0.0
20-Jul-13 0.1 11.2 8.4 14.8 82.4 128.1 - 102.1 0.0 0.0 0.0
21-Jul-13 0.2 10.7 7.9 14.4 82.5 130.0 - 101.8 0.1 0.1 0.0
22-Jul-13 0.2 11.5 8.5 17.7 79.4 243.8 - 102.0 0.8 0.8 0.0
23-Jul-13 0.0 11.1 8.2 15.4 82.2 185.3 - 102.2 0.9 0.9 0.0
24-Jul-13 0.1 11.9 7.1 17.0 77.4 184.9 - 102.2 0.0 0.0 0.0
25-Jul-13 0.1 9.8 7.4 13.2 89.7 163.9 - 102.4 1.7 1.7 0.0
26-Jul-13 0.2 9.6 7.1 12.8 83.6 129.0 - 102.5 0.0 0.0 0.0
27-Jul-13 0.2 11.5 6.6 18.2 75.0 257.5 - 102.6 0.8 0.8 0.0
28-Jul-13 0.3 14.1 7.7 23.0 65.7 339.6 - 102.4 0.4 0.4 0.0
29-Jul-13 0.2 15.6 8.6 25.0 62.7 285.8 - 102.4 0.4 0.4 0.0
30-Jul-13 0.2 17.0 10.1 27.1 64.5 329.5 - 102.5 0.0 0.0 0.0
31-Jul-13 0.2 17.9 9.4 27.7 56.2 320.4 - 102.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-13 0.2 17.3 8.3 26.2 54.9 297.5 - 102.1 0.0 0.0 0.0
2-Aug-13 0.3 15.7 6.9 24.3 61.5 328.4 - 102.2 0.0 0.0 0.0
3-Aug-13 0.3 13.5 7.7 21.4 75.9 322.8 - 102.4 0.0 0.0 0.0
4-Aug-13 0.2 14.1 9.1 22.8 71.7 285.0 - 102.3 0.0 0.0 0.0
5-Aug-13 0.3 13.9 8.1 20.9 68.3 235.0 - 102.1 0.0 0.0 0.0
6-Aug-13 0.3 14.4 6.7 22.6 68.8 285.4 - 102.1 0.2 0.2 0.0
7-Aug-13 0.2 14.0 8.9 22.8 64.2 311.5 - 102.0 0.0 0.0 0.0
8-Aug-13 0.0 11.9 8.3 14.5 84.2 114.4 - 102.1 0.0 0.0 0.0
9-Aug-13 0.2 13.3 6.1 20.6 79.3 254.5 - 102.2 3.1 3.1 0.0
10-Aug-13 0.2 14.2 7.4 24.4 68.5 302.2 - 102.0 0.0 0.0 0.0
11-Aug-13 0.2 15.6 8.1 25.5 61.4 304.2 - 102.1 0.0 0.0 0.0
12-Aug-13 0.2 16.0 9.5 26.0 60.5 295.4 - 102.0 0.0 0.0 0.0
13-Aug-13 0.0 11.5 7.2 13.0 85.6 84.6 - 102.1 0.0 0.0 0.0
14-Aug-13 0.3 13.9 8.0 21.3 70.4 281.9 - 101.7 1.7 1.7 0.0
15-Aug-13 0.0 10.7 7.4 14.1 86.3 121.4 - 101.6 1.2 1.2 0.0
16-Aug-13 0.1 10.9 6.7 15.5 84.9 133.7 - 101.5 0.7 0.7 0.0
17-Aug-13 0.0 9.2 5.4 11.6 98.2 75.6 - 101.4 4.7 4.7 0.0
18-Aug-13 0.1 7.4 4.3 9.8 99.8 88.5 - 101.2 9.4 9.4 0.0
19-Aug-13 0.0 6.0 5.2 8.3 97.4 78.6 - 101.4 4.7 4.7 0.0
20-Aug-13 0.1 7.0 2.1 9.9 93.3 87.2 - 102.2 0.5 0.5 0.0
21-Aug-13 0.2 8.0 7.3 14.5 82.9 152.5 - 102.1 6.1 6.1 0.0
22-Aug-13 0.0 9.5 3.7 13.7 94.3 149.6 - 101.6 5.1 5.1 0.0
23-Aug-13 0.1 10.4 8.0 17.5 79.8 241.2 - 101.2 0.3 0.3 0.0
24-Aug-13 0.0 9.8 6.3 12.0 92.8 81.3 - 101.0 2.7 2.7 0.0
25-Aug-13 0.1 10.2 8.3 14.5 84.0 131.6 - 101.3 0.1 0.1 0.0
26-Aug-13 0.0 11.2 4.7 16.0 76.9 108.4 - 101.3 0.7 0.7 0.0
27-Aug-13 0.0 8.8 2.5 11.4 97.1 87.5 - 101.3 3.3 3.3 0.0
28-Aug-13 0.1 8.9 4.2 17.3 81.4 205.1 - 101.6 0.1 0.1 0.0
29-Aug-13 0.2 11.4 7.9 19.6 73.7 152.0 - 101.5 0.6 0.6 0.0
30-Aug-13 0.0 10.4 5.9 14.2 87.9 67.2 - 101.9 1.3 1.3 0.0
31-Aug-13 0.0 9.9 3.5 15.5 89.8 114.8 - 102.2 2.1 2.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-13 0.1 10.4 4.7 19.8 78.3 231.6 - 101.6 0.2 0.2 0.0
2-Sep-13 0.1 11.4 5.5 21.0 71.7 238.7 - 101.8 0.6 0.6 0.0
3-Sep-13 0.1 12.6 6.5 22.2 70.7 233.8 - 102.0 0.0 0.0 0.0
4-Sep-13 0.0 9.5 8.6 12.1 95.0 41.3 - 102.1 0.8 0.8 0.0
5-Sep-13 0.0 10.2 4.7 13.0 97.2 73.7 - 102.5 1.3 1.3 0.0
6-Sep-13 0.0 11.6 7.8 21.3 82.4 215.5 - 102.6 0.4 0.4 0.0
7-Sep-13 0.1 13.9 5.0 22.8 77.3 196.5 - 102.2 0.7 0.7 0.0
8-Sep-13 0.2 10.6 1.7 15.0 85.0 133.4 - 102.0 5.6 5.6 0.0
9-Sep-13 0.1 8.0 5.1 14.9 81.6 181.7 - 102.3 0.4 0.4 0.0
10-Sep-13 0.0 10.5 7.4 16.3 70.8 132.2 - 102.3 0.8 0.8 0.0
11-Sep-13 0.1 14.3 8.6 24.4 67.4 202.7 - 102.3 0.8 0.8 0.0
12-Sep-13 0.1 14.6 7.1 23.0 65.4 206.6 - 102.0 0.1 0.1 0.0
13-Sep-13 0.0 11.8 5.6 20.4 73.3 186.4 - 102.1 0.0 0.0 0.0
14-Sep-13 0.1 12.6 6.7 23.5 53.7 201.1 - 101.7 0.2 0.2 0.0
15-Sep-13 0.1 13.7 4.8 24.8 52.9 190.6 - 101.0 0.0 0.0 0.0
16-Sep-13 0.2 8.3 3.0 11.7 81.6 130.5 - 100.9 3.6 3.6 0.0
17-Sep-13 0.1 5.5 2.6 9.8 94.2 99.6 - 101.2 0.0 0.0 0.0
18-Sep-13 0.0 5.5 4.4 9.6 93.4 86.4 - 101.4 1.2 1.2 0.0
19-Sep-13 0.6 6.5 4.9 8.9 83.8 38.5 - 100.4 20.8 20.8 0.0
20-Sep-13 0.4 8.4 3.3 13.2 81.2 138.7 - 100.0 10.6 10.6 0.0
21-Sep-13 0.1 4.8 3.9 7.0 94.6 65.5 - 99.9 2.4 2.4 0.0
22-Sep-13 0.5 5.5 1.3 8.1 77.4 72.4 - 99.2 3.7 3.7 0.0
23-Sep-13 0.0 3.9 0.3 8.6 95.1 98.9 - 100.2 3.7 3.7 0.0
24-Sep-13 0.1 3.4 -1.6 8.5 92.7 125.6 - 101.4 0.0 0.0 0.0
25-Sep-13 0.0 5.1 1.6 14.0 81.6 166.0 - 102.2 1.1 1.1 0.0
26-Sep-13 0.0 3.1 2.0 4.1 100.0 26.7 - 101.6 6.1 6.1 0.0
27-Sep-13 0.0 3.1 0.8 4.5 100.0 40.2 - 100.5 6.1 6.1 0.0
28-Sep-13 0.4 3.0 -0.6 4.8 87.0 48.4 - 98.8 2.7 2.7 0.0
29-Sep-13 0.3 2.3 0.2 5.7 89.4 73.0 - 98.7 0.0 0.0 0.0
30-Sep-13 0.0 3.4 0.0 6.8 97.0 59.6 - 99.6 4.4 4.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-13 0.1 3.2 -1.0 7.9 94.2 94.6 - 101.0 1.1 1.1 0.0
2-Oct-13 0.1 3.4 -1.4 10.2 84.3 138.9 - 102.1 0.0 0.0 0.0
3-Oct-13 0.2 2.6 1.0 6.3 81.7 41.4 - 102.1 2.1 2.1 0.0
4-Oct-13 0.0 3.2 1.3 5.6 100.0 46.7 - 101.3 22.9 22.9 0.0
5-Oct-13 0.0 3.3 2.1 6.4 97.7 88.8 - 101.7 7.4 7.4 0.0
6-Oct-13 0.1 3.5 1.4 5.2 95.9 31.1 - 100.8 12.0 12.0 0.0
7-Oct-13 0.2 3.0 0.4 5.7 99.9 72.8 - 100.7 4.4 4.4 0.0
8-Oct-13 0.0 2.4 0.8 6.1 90.6 99.2 - 101.9 0.6 0.6 0.0
9-Oct-13 0.3 1.8 -0.5 5.0 93.6 91.5 - 100.7 12.3 11.2 1.1
10-Oct-13 0.1 1.4 -1.1 4.4 85.7 65.9 - 101.5 0.0 0.0 0.0
11-Oct-13 0.0 1.1 0.0 3.4 94.9 57.2 - 102.0 0.5 0.3 0.2
12-Oct-13 0.0 2.2 -1.5 6.0 91.4 98.5 - 102.3 0.9 0.9 0.0
13-Oct-13 0.0 2.0 2.5 4.4 93.4 40.2 - 102.6 0.4 0.4 0.0
14-Oct-13 0.0 4.9 0.6 7.4 100.0 27.9 - 102.6 30.0 30.0 0.0
15-Oct-13 0.0 3.9 -0.2 7.6 99.2 93.6 - 102.8 0.0 0.0 0.0
16-Oct-13 0.0 2.0 0.0 7.7 94.3 85.7 - 102.7 0.0 0.0 0.0
17-Oct-13 0.0 3.6 -1.6 11.4 96.6 83.7 - 102.7 1.1 1.1 0.0
18-Oct-13 0.0 1.5 1.1 5.7 100.0 80.3 - 102.5 0.0 0.0 0.0
19-Oct-13 0.0 3.9 4.4 6.6 100.0 23.2 - 102.5 4.4 4.4 0.0
20-Oct-13 0.1 6.5 5.1 8.4 100.0 22.7 - 102.4 3.4 3.4 0.0
21-Oct-13 0.0 6.3 4.4 7.6 100.0 22.8 - 102.2 5.5 5.5 0.0
22-Oct-13 0.0 5.7 3.4 7.7 100.0 40.5 - 102.3 1.3 1.3 0.0
23-Oct-13 0.0 6.4 -0.2 11.0 100.0 57.9 - 101.9 0.0 0.0 0.0
24-Oct-13 0.0 3.8 -0.4 9.8 100.0 76.3 - 102.1 0.0 0.0 0.0
25-Oct-13 0.0 2.3 1.8 6.4 100.0 45.6 - 102.3 0.9 0.9 0.0
26-Oct-13 0.0 3.3 -3.0 6.2 100.0 28.5 - 102.5 2.0 2.0 0.0
27-Oct-13 0.0 0.6 -2.5 5.9 91.6 87.5 - 103.3 0.0 0.0 0.0
28-Oct-13 0.0 1.2 -1.2 7.4 84.2 69.9 - 102.4 0.4 0.2 0.2
29-Oct-13 0.0 1.8 -0.7 5.8 87.3 32.6 - 101.4 0.0 0.0 0.0
30-Oct-13 0.0 0.5 -0.2 2.0 100.0 18.0 - 100.7 8.9 2.1 6.8
31-Oct-13 0.1 1.5 -2.3 3.2 100.0 31.7 - 101.1 4.4 3.3 1.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-13 0.0 -0.7 -6.7 2.6 94.8 42.7 - 101.8 0.0 0.0 0.0
2-Nov-13 0.0 -3.4 -8.8 2.0 86.2 68.8 - 101.6 0.0 0.0 0.0
3-Nov-13 0.0 -5.5 -7.2 1.1 71.3 62.6 - 101.7 0.0 0.0 0.0
4-Nov-13 0.0 -4.4 -3.9 -3.0 77.5 - - 101.0 7.1 0.0 7.1
5-Nov-13 - -2.3 -2.0 -0.1 97.0 - - 100.9 5.9 0.0 5.9
6-Nov-13 - -0.9 -5.3 0.7 100.0 - - 101.6 11.1 0.0 11.1
7-Nov-13 - -2.8 -3.8 1.7 98.7 - - 101.0 0.6 0.0 0.6
8-Nov-13 - -2.5 -7.5 -0.6 98.8 - - 101.0 1.8 0.0 1.8
9-Nov-13 - -5.3 -12.7 -2.6 93.0 - - 101.9 1.8 0.0 1.8
10-Nov-13 - -9.0 -10.3 -2.4 88.2 - - 102.2 0.0 0.0 0.0
11-Nov-13 0.1 -6.3 -4.0 -3.0 83.4 - - 101.6 3.1 0.0 3.1
12-Nov-13 0.0 -2.9 -4.9 -0.8 91.9 - - 101.1 3.3 0.0 3.3
13-Nov-13 0.0 -1.9 -2.2 0.2 100.0 - - 101.8 1.4 0.0 1.4
14-Nov-13 0.3 -1.4 -10.4 -0.5 98.8 - - 101.5 2.7 0.0 2.7
15-Nov-13 0.1 -4.6 -15.7 -1.7 88.6 - - 100.0 1.4 0.0 1.4
16-Nov-13 - -13.4 -15.8 -8.8 81.0 - - 100.0 0.0 0.0 0.0
17-Nov-13 - -13.9 -18.9 -11.4 79.2 - - 99.9 0.0 0.0 0.0
18-Nov-13 - -16.9 -22.2 -15.4 76.1 - - 100.6 0.0 0.0 0.0
19-Nov-13 - -19.0 -16.2 -16.8 76.2 - - 100.9 0.0 0.0 0.0
20-Nov-13 - -11.8 -6.1 -6.0 83.8 - - 101.3 6.3 0.0 6.3
21-Nov-13 - -2.2 -0.8 -0.5 100.0 - - 101.9 18.2 0.0 18.2
22-Nov-13 - -0.6 -1.1 0.1 100.0 - - 102.6 7.6 0.0 7.6
23-Nov-13 0.2 -0.6 -5.3 -0.1 100.0 - - 101.8 15.8 0.0 15.8
24-Nov-13 0.0 -3.5 -3.3 -1.3 99.8 - - 102.1 0.2 0.0 0.2
25-Nov-13 0.0 -1.5 -1.2 -0.1 100.0 - - 101.9 5.8 0.0 5.8
26-Nov-13 0.0 -0.6 -0.8 0.0 100.0 - - 101.8 2.8 0.0 2.8
27-Nov-13 0.0 -0.3 -2.5 0.6 100.0 - - 101.2 4.2 0.0 4.2
28-Nov-13 0.2 -1.1 -2.4 0.3 98.9 - - 101.2 4.7 0.0 4.7
29-Nov-13 - -1.3 -4.9 -0.6 100.0 - - 101.1 19.9 0.0 19.9
30-Nov-13 - -3.5 -20.1 -0.5 95.5 - - 100.9 11.9 0.0 11.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-13 - -12.3 -20.8 -4.9 81.1 - - 100.7 0.0 0.0 0.0
2-Dec-13 - -17.0 -17.8 -13.7 75.9 - - 102.6 0.0 0.0 0.0
3-Dec-13 - -14.1 -13.5 -8.4 82.8 - - 102.9 0.0 0.0 0.0
4-Dec-13 - -10.8 -15.2 -7.7 86.7 - - 102.4 0.2 0.0 0.2
5-Dec-13 - -11.5 -17.7 -8.0 81.8 - - 102.5 0.0 0.0 0.0
6-Dec-13 - -16.4 -14.2 -14.4 80.7 - - 102.8 0.2 0.0 0.2
7-Dec-13 - -9.3 -10.7 -4.7 88.9 - - 102.3 2.0 0.0 2.0
8-Dec-13 - -9.7 -10.6 -8.2 88.2 - - 102.4 0.7 0.0 0.7
9-Dec-13 - -7.6 -8.0 -4.2 91.2 - - 102.3 0.0 0.0 0.0
10-Dec-13 - -5.1 -2.9 -3.1 96.0 - - 101.9 6.3 0.0 6.3
11-Dec-13 - -1.5 -1.1 -0.7 100.0 - - 100.6 47.5 0.0 47.5
12-Dec-13 - -0.8 -3.0 -0.5 100.0 - - 100.3 9.6 0.0 9.6
13-Dec-13 - -1.9 -1.4 -0.6 100.0 - - 101.0 8.0 0.0 8.0
14-Dec-13 0.3 -0.5 -5.0 -0.1 100.0 - - 100.0 25.2 0.0 25.2
15-Dec-13 0.3 -4.1 -5.6 -2.0 89.7 - - 100.8 4.9 0.0 4.9
16-Dec-13 0.2 -4.9 -9.5 -4.0 87.6 - - 101.2 7.5 0.0 7.5
17-Dec-13 0.1 -5.5 -20.2 -4.0 91.0 - - 100.5 12.9 0.0 12.9
18-Dec-13 - -16.3 -17.9 -10.5 80.9 - - 102.1 0.0 0.0 0.0
19-Dec-13 - -11.6 -11.2 -8.0 85.8 - - 101.2 9.6 0.0 9.6
20-Dec-13 - -8.5 -11.0 -6.4 89.6 - - 100.2 12.0 0.0 12.0
21-Dec-13 - -8.4 -5.7 -5.7 90.3 - - 101.2 0.4 0.0 0.4
22-Dec-13 - -3.7 -3.9 -1.4 99.4 - - 100.6 52.8 0.0 52.8
23-Dec-13 - -2.2 -4.1 -0.8 94.6 - - 101.1 3.3 0.0 3.3
24-Dec-13 - -3.4 -2.9 -2.4 92.1 - - 102.1 16.1 0.0 16.1
25-Dec-13 0.2 -1.2 -0.7 0.0 100.0 - - 101.3 29.8 0.0 29.8
26-Dec-13 - -0.5 -1.4 0.1 100.0 - - 100.7 9.9 0.0 9.9
27-Dec-13 - -0.7 -2.3 0.0 100.0 - - 101.5 0.7 0.0 0.7
28-Dec-13 - -1.9 -1.4 -1.5 99.8 - - 102.2 7.2 0.0 7.2
29-Dec-13 - -0.6 -0.9 0.5 100.0 - - 101.5 7.1 0.0 7.1
30-Dec-13 0.0 -0.6 -1.3 0.2 100.0 - - 100.8 8.2 0.0 8.2
31-Dec-13 0.0 -0.8 -1.0 -0.1 100.0 - - 101.6 1.7 0.0 1.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 76 of 117



Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2014
1-Jan-14 0.0 -0.6 -5.3 -0.2 100.0 0.7 - 101.4 9.6 0.0 9.6
2-Jan-14 - -3.7 -9.9 -1.3 97.8 1.7 - 101.0 0.7 0.0 0.7
3-Jan-14 - -7.3 -10.8 -4.4 92.5 1.4 - 102.1 0.9 0.0 0.9
4-Jan-14 - -7.8 -6.9 -5.0 90.8 2.3 - 102.6 0.0 0.0 0.0
5-Jan-14 - -5.1 -4.3 -3.9 94.4 1.9 - 102.3 0.6 0.0 0.6
6-Jan-14 - -3.2 -3.1 -1.7 99.1 1.5 - 101.7 1.7 0.0 1.7
7-Jan-14 - -2.6 -3.3 -1.6 100.0 1.0 - 101.0 1.9 0.0 1.9
8-Jan-14 - -2.4 -5.0 -1.0 99.2 2.2 - 99.9 0.2 0.0 0.2
9-Jan-14 - -2.8 -6.1 -0.9 90.4 2.8 - 99.5 1.8 0.0 1.8
10-Jan-14 - -4.6 -9.7 -2.8 90.4 2.1 - 99.9 0.0 0.0 0.0
11-Jan-14 - -7.1 -8.4 -4.3 84.2 2.6 - 98.7 0.2 0.0 0.2
12-Jan-14 - -5.0 -3.6 -2.3 92.5 1.0 - 99.3 1.6 0.0 1.6
13-Jan-14 0.2 -2.9 -1.2 -2.0 88.3 13.6 - 101.3 0.0 0.0 0.0
14-Jan-14 1.2 -0.3 -3.4 1.1 100.0 0.3 - 101.1 75.1 0.0 75.1
15-Jan-14 0.6 -1.9 -2.6 -0.2 88.7 3.9 - 102.7 0.7 0.0 0.7
16-Jan-14 - -0.7 -3.3 0.9 100.0 4.1 - 102.4 8.5 0.0 8.5
17-Jan-14 - -1.4 -3.3 -0.1 100.0 4.2 - 102.1 6.0 0.0 6.0
18-Jan-14 - -1.4 -7.8 0.0 99.4 1.7 - 101.1 1.4 0.0 1.4
19-Jan-14 - -5.6 -6.6 -2.0 93.8 3.7 - 102.1 0.0 0.0 0.0
20-Jan-14 - -4.0 -2.8 -2.6 95.8 6.6 - 102.3 3.9 0.0 3.9
21-Jan-14 - -1.6 -1.0 0.0 100.0 4.5 - 102.1 1.2 0.0 1.2
22-Jan-14 - -0.4 -0.9 0.5 100.0 5.9 - 102.6 1.5 0.0 1.5
23-Jan-14 - 0.1 -1.1 1.3 100.0 14.1 - 103.2 1.9 0.1 1.8
24-Jan-14 - -0.2 -1.1 3.4 100.0 33.9 - 103.0 0.0 0.0 0.0
25-Jan-14 - -0.3 -1.8 3.5 100.0 36.8 - 102.6 0.1 0.0 0.1
26-Jan-14 - -0.7 -2.2 3.0 100.0 36.0 - 102.4 0.3 0.0 0.3
27-Jan-14 - -0.1 -1.7 4.1 89.8 35.0 - 102.0 0.5 0.0 0.5
28-Jan-14 - -0.9 -2.5 0.4 97.9 13.5 - 101.8 5.5 0.0 5.5
29-Jan-14 - -1.4 -13.5 -0.3 100.0 8.3 - 101.3 0.9 0.0 0.9
30-Jan-14 - -7.3 -13.9 -2.5 80.4 24.9 - 101.6 0.0 0.0 0.0
31-Jan-14 - -11.4 -14.9 -4.6 82.1 31.8 - 101.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-14 - -10.7 -14.3 -3.1 79.3 38.1 - 101.9 1.3 0.0 1.3
2-Feb-14 0.6 -9.9 -11.8 -3.4 67.2 39.1 - 102.1 0.0 0.0 0.0
3-Feb-14 0.3 -9.6 -13.3 -4.9 46.3 64.2 - 102.7 1.1 0.0 1.1
4-Feb-14 1.2 -12.0 -16.5 -9.4 39.0 60.2 - 103.1 0.0 0.0 0.0
5-Feb-14 1.3 -12.3 -21.1 -8.1 37.8 66.3 - 103.0 0.4 0.0 0.4
6-Feb-14 - -17.3 -22.6 -9.0 57.1 68.6 - 101.7 0.0 0.0 0.0
7-Feb-14 - -18.3 -20.3 -9.5 61.5 69.4 - 100.9 0.0 0.0 0.0
8-Feb-14 - -16.4 -22.2 -8.1 61.2 70.7 - 101.5 3.0 0.0 3.0
9-Feb-14 - -18.7 -22.6 -11.3 66.1 72.2 - 101.1 0.0 0.0 0.0
10-Feb-14 - -18.6 -17.4 -15.9 71.2 34.6 - 100.3 6.5 0.0 6.5
11-Feb-14 - -15.0 -17.0 -10.5 77.8 10.7 - 99.9 4.4 0.0 4.4
12-Feb-14 - -12.4 -16.5 -6.3 77.0 19.7 - 99.4 6.1 0.0 6.1
13-Feb-14 - -10.0 -6.4 -6.5 83.7 4.5 - 99.6 2.1 0.0 2.1
14-Feb-14 0.6 -4.0 -5.9 -1.8 85.1 3.4 - 99.3 4.8 0.0 4.8
15-Feb-14 1.4 -2.7 -6.6 -1.1 68.1 29.7 - 99.4 0.5 0.0 0.5
16-Feb-14 0.7 -4.3 -5.9 -2.1 64.7 70.3 - 99.0 0.7 0.0 0.7
17-Feb-14 0.6 -4.4 -10.2 -0.9 77.5 29.6 - 99.3 5.3 0.0 5.3
18-Feb-14 - -6.1 -12.6 -3.2 80.9 16.5 - 99.2 0.6 0.0 0.6
19-Feb-14 - -7.6 -9.5 -3.9 84.5 34.1 - 99.9 2.6 0.0 2.6
20-Feb-14 - -7.1 -13.7 -2.9 82.8 13.6 - 100.7 1.0 0.0 1.0
21-Feb-14 - -9.7 -16.9 -4.2 81.0 20.0 - 101.9 0.5 0.0 0.5
22-Feb-14 0.9 -11.3 -11.4 -5.4 59.1 38.4 - 102.2 0.0 0.0 0.0
23-Feb-14 1.5 -9.5 -12.1 -6.1 38.3 77.2 - 102.1 0.0 0.0 0.0
24-Feb-14 1.3 -8.1 -12.0 -3.0 36.3 97.6 - 102.0 1.5 0.0 1.5
25-Feb-14 0.6 -6.5 -11.8 -0.5 43.5 97.1 - 102.1 1.0 0.0 1.0
26-Feb-14 - -5.8 -9.8 4.3 65.6 100.3 - 101.3 1.2 0.0 1.2
27-Feb-14 0.2 -4.3 -7.9 4.1 70.7 102.9 - 101.1 0.0 0.0 0.0
28-Feb-14 1.5 -3.8 -12.4 -1.4 43.0 113.1 - 101.5 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-14 1.5 -10.0 -14.0 -7.1 34.6 122.1 - 101.3 0.0 0.0 0.0
2-Mar-14 1.3 -12.0 -18.0 -8.3 33.9 133.9 - 100.7 0.0 0.0 0.0
3-Mar-14 1.3 -14.7 -23.1 -12.3 37.1 131.3 - 100.6 6.2 0.0 6.2
4-Mar-14 - -18.0 -22.3 -11.7 51.5 142.8 - 101.1 0.0 0.0 0.0
5-Mar-14 - -14.8 -18.5 -6.9 50.4 146.1 - 100.5 0.0 0.0 0.0
6-Mar-14 0.7 -10.8 -12.1 -5.6 48.3 123.0 - 100.3 0.0 0.0 0.0
7-Mar-14 0.3 -7.3 -5.1 -5.1 81.9 14.7 - 100.4 14.5 0.0 14.5
8-Mar-14 - -1.0 -1.8 2.5 95.4 49.9 - 99.7 7.6 0.0 7.6
9-Mar-14 - -0.6 -2.7 1.7 95.2 26.5 - 100.2 9.2 0.0 9.2
10-Mar-14 - -1.1 -2.4 2.4 89.0 97.2 - 101.5 1.5 0.0 1.5
11-Mar-14 - -1.0 -3.0 -0.1 100.0 2.6 - 101.4 31.3 0.0 31.3
12-Mar-14 - -0.6 -4.6 2.3 92.0 52.3 - 101.3 6.2 0.0 6.2
13-Mar-14 - -2.0 -3.2 1.9 76.2 107.4 - 101.2 0.8 0.0 0.8
14-Mar-14 - -1.4 -5.0 0.6 86.8 46.4 - 100.5 6.3 0.0 6.3
15-Mar-14 - -2.1 -6.2 1.2 87.0 35.0 - 100.4 2.9 0.0 2.9
16-Mar-14 0.5 -1.6 -7.1 0.6 91.3 56.9 - 100.6 6.4 0.0 6.4
17-Mar-14 0.2 -4.6 -4.4 -1.2 80.7 86.2 - 101.7 1.9 0.0 1.9
18-Mar-14 - -2.4 -10.3 -0.2 92.6 12.7 - 100.9 10.8 0.0 10.8
19-Mar-14 - -3.5 -12.4 2.6 76.6 144.0 - 101.3 3.8 0.0 3.8
20-Mar-14 - -6.8 -13.1 0.6 74.5 187.0 - 102.1 0.0 0.0 0.0
21-Mar-14 1.0 -6.3 -9.0 0.6 66.1 182.1 - 102.4 0.0 0.0 0.0
22-Mar-14 1.0 -4.1 -14.1 0.2 52.3 188.1 - 102.2 1.7 0.0 1.7
23-Mar-14 0.6 -7.1 -5.8 -0.3 61.9 200.5 - 102.5 0.0 0.0 0.0
24-Mar-14 1.9 -5.0 -6.0 -3.2 48.2 115.1 - 101.8 0.1 0.0 0.1
25-Mar-14 1.0 -2.7 -5.9 1.9 56.3 150.5 - 100.6 1.3 0.0 1.3
26-Mar-14 1.3 -3.4 -8.2 -1.1 44.7 186.8 - 100.5 1.0 0.0 1.0
27-Mar-14 1.1 -5.3 -11.8 -1.6 46.8 199.6 - 100.8 0.0 0.0 0.0
28-Mar-14 0.5 -4.6 -5.5 1.3 56.9 218.0 - 100.5 0.5 0.0 0.5
29-Mar-14 0.4 -1.0 -4.0 3.1 51.6 174.8 - 100.5 0.0 0.0 0.0
30-Mar-14 0.7 -0.7 -5.2 3.3 55.1 159.4 - 101.1 1.5 0.0 1.5
31-Mar-14 - -0.6 -8.4 7.7 59.1 224.8 - 101.6 1.0 0.0 1.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-14 - -2.4 -4.7 4.1 71.1 151.2 - 101.1 0.0 0.0 0.0
2-Apr-14 - -1.2 -3.8 3.0 70.9 154.6 - 101.0 0.4 0.0 0.4
3-Apr-14 - -1.0 -8.0 3.2 85.8 98.0 - 100.5 10.3 0.0 10.3
4-Apr-14 - -3.1 -4.1 1.7 70.4 206.8 - 100.7 0.0 0.0 0.0
5-Apr-14 - -1.7 -1.8 0.7 91.1 77.0 - 100.5 5.0 0.0 5.0
6-Apr-14 - -0.2 -0.8 1.7 91.8 79.9 - 101.3 4.2 0.0 4.2
7-Apr-14 - -0.4 -2.9 0.2 100.0 8.0 - 100.4 53.9 0.0 53.9
8-Apr-14 - -0.5 -3.0 2.8 92.8 20.8 - 100.7 15.9 0.0 15.9
9-Apr-14 - -1.6 -1.5 0.3 89.6 77.3 - 101.0 8.3 0.0 8.3
10-Apr-14 - 0.4 -5.3 4.0 93.3 98.0 - 100.9 14.0 2.9 11.1
11-Apr-14 - 0.1 -8.6 4.7 84.7 121.9 - 101.7 8.1 0.4 7.7
12-Apr-14 - -1.9 -6.7 6.3 76.5 254.4 - 102.6 0.0 0.0 0.0
13-Apr-14 - 0.2 -3.4 9.7 73.2 247.4 - 102.4 0.3 0.0 0.3
14-Apr-14 - 1.4 -3.7 7.0 68.0 165.4 - 101.5 0.2 0.1 0.1
15-Apr-14 - 0.9 -4.7 6.4 79.1 209.1 - 101.4 1.1 0.5 0.6
16-Apr-14 1.4 1.4 -0.9 6.5 65.6 247.5 - 101.1 0.0 0.0 0.0
17-Apr-14 0.8 2.1 -3.8 7.1 74.3 160.6 - 100.2 4.9 4.9 0.0
18-Apr-14 - 0.8 -3.8 6.4 71.6 229.6 - 101.1 1.8 0.7 1.0
19-Apr-14 1.3 2.1 -0.6 5.5 51.6 191.8 - 100.4 0.0 0.0 0.0
20-Apr-14 0.6 2.8 -3.7 7.7 66.9 256.8 - 101.3 2.5 2.5 0.0
21-Apr-14 0.5 1.7 -5.7 7.9 74.6 245.1 - 101.6 5.6 4.7 0.9
22-Apr-14 - -1.4 -4.2 2.0 83.7 110.8 - 100.9 0.5 0.0 0.5
23-Apr-14 - 0.6 -5.6 7.0 72.3 265.0 - 100.8 1.9 0.6 1.4
24-Apr-14 0.4 0.0 -4.9 5.8 67.6 190.3 - 100.6 0.0 0.0 0.0
25-Apr-14 0.4 1.7 -1.6 8.9 64.2 291.5 - 101.0 0.4 0.3 0.1
26-Apr-14 0.4 3.2 -2.7 8.9 60.6 260.5 - 100.4 0.0 0.0 0.0
27-Apr-14 0.3 2.2 -2.0 8.7 73.1 253.4 - 100.3 1.3 1.3 0.0
28-Apr-14 0.5 2.2 -0.6 5.4 65.3 166.4 - 101.8 0.0 0.0 0.0
29-Apr-14 0.2 1.8 -0.8 3.2 82.5 68.7 - 102.5 9.2 8.3 1.0
30-Apr-14 0.0 0.9 -0.4 3.6 99.7 70.4 - 102.6 36.7 17.3 19.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-14 0.1 4.2 1.7 11.6 83.0 236.2 - 102.6 2.6 2.6 0.0
2-May-14 0.6 6.9 1.2 12.8 45.4 309.2 - 102.2 0.0 0.0 0.0
3-May-14 0.8 4.5 -3.0 8.8 34.4 326.5 - 101.8 1.3 1.3 0.0
4-May-14 0.4 2.8 -4.2 9.3 51.8 327.9 - 101.6 0.2 0.2 0.0
5-May-14 0.2 3.2 -1.9 13.1 61.4 328.6 - 101.6 0.3 0.3 0.0
6-May-14 0.2 4.5 -1.2 13.6 67.2 332.3 - 101.9 0.1 0.1 0.0
7-May-14 0.2 4.7 -0.3 12.8 68.3 298.0 - 101.4 0.0 0.0 0.0
8-May-14 0.3 5.0 -0.7 12.1 64.6 290.9 - 100.8 0.6 0.6 0.0
9-May-14 0.1 5.6 -1.3 16.0 66.0 325.2 - 101.2 0.0 0.0 0.0
10-May-14 0.2 5.8 -0.1 15.6 68.8 327.7 - 102.2 0.0 0.0 0.0
11-May-14 0.2 5.6 -0.3 14.8 73.2 297.3 - 102.6 0.0 0.0 0.0
12-May-14 0.1 4.4 0.3 11.7 72.8 191.9 - 102.7 0.0 0.0 0.0
13-May-14 0.1 3.3 0.5 9.1 87.0 110.2 - 102.7 0.0 0.0 0.0
14-May-14 0.0 3.1 -0.1 6.0 97.1 119.9 - 102.7 2.0 2.0 0.0
15-May-14 0.3 5.9 0.5 14.4 76.1 363.2 - 102.7 0.0 0.0 0.0
16-May-14 0.4 7.6 -0.2 16.4 60.7 361.4 - 102.0 0.0 0.0 0.0
17-May-14 0.3 6.1 1.4 14.1 73.1 370.1 - 101.6 0.0 0.0 0.0
18-May-14 0.2 5.4 1.1 12.8 74.7 249.9 - 101.4 0.0 0.0 0.0
19-May-14 0.1 3.6 -0.2 7.8 87.8 137.0 - 101.4 1.2 1.2 0.0
20-May-14 0.1 1.9 -1.1 4.7 96.6 110.3 - 101.5 1.6 1.5 0.1
21-May-14 0.3 2.4 -0.7 7.0 81.6 213.1 - 101.4 0.2 0.2 0.0
22-May-14 0.0 2.1 0.8 5.3 99.6 99.5 - 100.7 0.0 0.0 0.0
23-May-14 0.2 4.1 0.1 10.7 89.7 230.7 - 101.3 4.8 4.8 0.0
24-May-14 0.2 4.8 -0.8 11.3 75.7 344.2 - 102.0 0.9 0.9 0.0
25-May-14 0.4 5.2 -0.3 12.6 69.9 369.7 - 101.7 0.0 0.0 0.0
26-May-14 0.3 7.3 0.4 16.8 66.6 386.5 - 101.9 0.0 0.0 0.0
27-May-14 0.3 7.1 -0.4 15.3 69.2 337.1 - 102.4 0.0 0.0 0.0
28-May-14 0.4 6.8 0.0 14.4 67.9 363.4 - 102.2 0.0 0.0 0.0
29-May-14 0.2 4.7 2.1 8.3 73.7 172.3 - 102.2 0.0 0.0 0.0
30-May-14 0.3 6.9 2.9 13.0 68.5 287.4 - 102.3 0.0 0.0 0.0
31-May-14 0.2 6.9 3.2 11.6 80.9 222.2 - 102.4 1.0 1.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-14 0.4 8.4 0.5 16.0 66.2 336.2 - 102.4 0.7 0.7 0.0
2-Jun-14 0.4 6.1 0.9 11.1 67.2 265.1 - 102.0 0.0 0.0 0.0
3-Jun-14 0.2 4.1 0.7 8.3 75.9 171.4 - 102.0 0.0 0.0 0.0
4-Jun-14 0.3 4.5 0.3 8.8 75.2 223.9 - 102.3 0.0 0.0 0.0
5-Jun-14 0.3 6.4 -0.5 12.8 63.4 260.0 - 102.5 0.9 0.9 0.0
6-Jun-14 0.3 7.4 1.5 15.9 61.4 410.1 - 102.2 0.0 0.0 0.0
7-Jun-14 0.0 6.8 2.9 10.4 74.7 152.5 - 102.1 0.0 0.0 0.0
8-Jun-14 0.2 5.6 2.2 9.8 94.3 200.6 - 101.7 5.9 5.9 0.0
9-Jun-14 0.3 5.8 2.4 11.0 80.9 268.0 - 102.0 1.4 1.4 0.0
10-Jun-14 0.1 5.7 0.2 9.6 82.5 224.6 - 102.2 0.0 0.0 0.0
11-Jun-14 0.3 7.4 0.9 16.0 70.6 386.7 - 101.9 1.2 1.2 0.0
12-Jun-14 0.3 9.0 1.4 17.4 61.3 394.1 - 101.7 0.0 0.0 0.0
13-Jun-14 0.4 7.9 2.7 15.5 69.0 326.1 - 101.6 0.0 0.0 0.0
14-Jun-14 0.2 4.9 1.6 7.6 88.7 146.8 - 101.3 1.0 1.0 0.0
15-Jun-14 0.2 5.8 -0.3 12.5 76.2 292.8 - 101.4 1.5 1.5 0.0
16-Jun-14 0.3 8.2 2.2 17.5 64.8 366.8 - 101.8 0.2 0.2 0.0
17-Jun-14 0.1 6.5 2.6 11.7 79.8 115.2 - 101.8 0.0 0.0 0.0
18-Jun-14 0.2 6.7 1.1 10.9 78.5 329.6 - 101.7 2.3 2.3 0.0
19-Jun-14 0.2 6.8 3.3 12.4 75.2 182.0 - 101.3 0.0 0.0 0.0
20-Jun-14 0.3 5.7 2.9 7.1 90.5 187.9 - 101.4 0.0 0.0 0.0
21-Jun-14 0.4 6.6 5.5 9.4 69.7 181.8 - 101.8 0.0 0.0 0.0
22-Jun-14 0.6 8.0 7.3 10.9 76.9 96.3 - 101.9 0.7 0.7 0.0
23-Jun-14 0.1 11.4 7.7 16.3 84.5 178.5 - 101.8 1.1 1.1 0.0
24-Jun-14 - 9.8 6.1 12.0 - - - - 35.3 35.3 0.0
25-Jun-14 - 9.4 4.0 12.7 - - - - 0.0 0.0 0.0
26-Jun-14 - 10.9 6.6 17.8 - - - - 3.3 3.3 0.0
27-Jun-14 - 12.0 8.6 17.5 - - - - 2.5 2.5 0.0
28-Jun-14 - 12.0 8.5 15.5 - - - - 1.0 1.0 0.0
29-Jun-14 - 11.4 8.3 14.3 - - - - 2.4 2.4 0.0
30-Jun-14 - 10.5 7.2 12.8 - - - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-14 - 12.4 10.9 17.5 - - - - 6.6 6.6 0.0
2-Jul-14 - 13.9 7.1 16.9 - - - - 2.1 2.1 0.0
3-Jul-14 - 10.4 7.9 13.6 - - - - 0.9 0.9 0.0
4-Jul-14 - 10.3 6.2 12.8 - - - - 0.3 0.3 0.0
5-Jul-14 - 10.4 8.5 14.6 - - - - 2.0 2.0 0.0
6-Jul-14 - 12.8 10.7 17.2 - - - - 0.0 0.0 0.0
7-Jul-14 - 14.2 8.5 17.8 - - - - 3.0 3.0 0.0
8-Jul-14 - 10.6 7.3 12.7 - - - - 4.6 4.6 0.0
9-Jul-14 - 10.3 7.3 13.3 - - - - 0.0 0.0 0.0
10-Jul-14 - 13.8 7.6 20.2 - - - - 0.0 0.0 0.0
11-Jul-14 - 15.1 11.2 22.6 - - - - 0.6 0.6 0.0
12-Jul-14 - 18.1 11.3 25.1 - - - - 0.0 0.0 0.0
13-Jul-14 - 18.5 11.7 25.7 - - - - 2.2 2.2 0.0
14-Jul-14 - 18.8 11.7 25.9 - - - - 0.0 0.0 0.0
15-Jul-14 - 16.4 9.5 21.1 - - - - 1.5 1.5 0.0
16-Jul-14 - 15.1 7.4 20.6 - - - - 1.8 1.8 0.0
17-Jul-14 - 12.1 7.4 16.7 - - - - 17.2 17.2 0.0
18-Jul-14 - 8.8 8.5 10.1 - - - - 5.3 5.3 0.0
19-Jul-14 - 10.6 9.4 12.8 - - - - 2.8 2.8 0.0
20-Jul-14 - 12.0 7.9 14.7 - - - - 0.9 0.9 0.0
21-Jul-14 - 11.7 8.5 15.4 - - - - 0.6 0.6 0.0
22-Jul-14 - 13.1 9.4 17.6 - - - - 0.0 0.0 0.0
23-Jul-14 - 13.0 8.2 16.5 - - - - 2.4 2.4 0.0
24-Jul-14 - 10.9 8.5 13.6 - - - - 2.9 2.9 0.0
25-Jul-14 - 10.1 8.8 11.7 - - - - 0.0 0.0 0.0
26-Jul-14 - 11.3 9.2 13.8 - - - - 1.0 1.0 0.0
27-Jul-14 - 12.6 10.3 16.0 - - - - 2.9 2.9 0.0
28-Jul-14 - 13.4 9.5 16.5 - - - - 8.4 8.4 0.0
29-Jul-14 - 11.7 7.4 13.9 - - - - 4.5 4.5 0.0
30-Jul-14 - 11.2 7.4 14.9 - - - - 0.0 0.0 0.0
31-Jul-14 - 13.4 9.7 19.5 - - - - 0.3 0.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-14 - 16.3 10.8 22.9 - - - - 0.0 0.0 0.0
2-Aug-14 - 17.6 11.9 24.3 - - - - 1.8 1.8 0.0
3-Aug-14 - 17.6 10.6 23.2 - - - - 0.0 0.0 0.0
4-Aug-14 - 15.4 11.4 20.2 - - - - 6.3 6.3 0.0
5-Aug-14 - 13.2 8.5 14.9 - - - - 0.0 0.0 0.0
6-Aug-14 - 10.7 6.5 12.9 - - - - 0.8 0.8 0.0
7-Aug-14 - 9.1 7.5 11.8 - - - - 5.5 5.5 0.0
8-Aug-14 - 9.7 8.7 11.9 - - - - 1.3 1.3 0.0
9-Aug-14 - 9.7 10.5 10.8 - - - - 17.4 17.4 0.0
10-Aug-14 - 12.1 13.1 13.7 - - - - 3.0 3.0 0.0
11-Aug-14 - 17.7 13.0 22.4 - - - - 0.0 0.0 0.0
12-Aug-14 - 17.5 12.3 22.0 - - - - 2.2 2.2 0.0
13-Aug-14 - 16.4 13.3 20.4 - - - - 0.4 0.4 0.0
14-Aug-14 - 17.3 13.8 21.4 - - - - 0.3 0.3 0.0
15-Aug-14 - 16.2 11.3 18.6 - - - - 7.0 7.0 0.0
16-Aug-14 - 14.4 10.8 17.5 - - - - 1.8 1.8 0.0
17-Aug-14 - 11.7 9.8 12.6 - - - - 16.4 16.4 0.0
18-Aug-14 - 11.3 8.5 12.9 - - - - 2.1 2.1 0.0
19-Aug-14 - 11.8 7.0 15.0 - - - - 0.0 0.0 0.0
20-Aug-14 - 13.0 9.0 18.9 - - - - 0.0 0.0 0.0
21-Aug-14 - 14.1 8.9 19.3 - - - - 1.2 1.2 0.0
22-Aug-14 - 14.1 11.0 19.2 - - - - 4.4 4.4 0.0
23-Aug-14 - 11.8 7.6 12.5 - - - - 0.0 0.0 0.0
24-Aug-14 - 10.9 10.3 14.2 - - - - 12.6 12.6 0.0
25-Aug-14 - 11.7 8.9 13.0 - - - - 12.0 12.0 0.0
26-Aug-14 - 10.0 7.2 11.0 - - - - 0.0 0.0 0.0
27-Aug-14 - 9.4 7.9 11.5 - - - - 0.5 0.5 0.0
28-Aug-14 - 10.1 6.5 12.3 - - - - 3.7 3.7 0.0
29-Aug-14 - 8.1 6.9 9.7 - - - - 8.8 8.8 0.0
30-Aug-14 - 7.4 6.8 8.0 - - - - 4.1 4.1 0.0
31-Aug-14 - 7.8 6.3 8.9 - - - - 10.6 10.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-14 - 7.3 6.4 8.3 - - - - 5.4 5.4 0.0
2-Sep-14 - 9.1 7.0 11.7 - - - - 0.0 0.0 0.0
3-Sep-14 - 8.8 8.4 10.7 - - - - 0.0 0.0 0.0
4-Sep-14 - 10.0 9.5 11.7 - - - - 1.5 1.5 0.0
5-Sep-14 - 12.9 9.7 16.3 - - - - 0.0 0.0 0.0
6-Sep-14 - 12.2 8.5 14.6 - - - - 6.1 6.1 0.0
7-Sep-14 - 10.1 4.6 11.6 - - - - 11.1 11.1 0.0
8-Sep-14 - 7.4 4.9 10.2 - - - - 0.0 0.0 0.0
9-Sep-14 - 9.0 4.3 13.2 - - - - 1.7 1.7 0.0
10-Sep-14 - 7.3 6.6 10.2 - - - - 0.5 0.5 0.0
11-Sep-14 - 7.2 6.2 7.8 - - - - 0.0 0.0 0.0
12-Sep-14 - 11.0 5.6 15.7 - - - - 0.0 0.0 0.0
13-Sep-14 - 11.9 8.3 18.2 - - - - 0.0 0.0 0.0
14-Sep-14 - 14.4 8.1 20.6 - - - - 0.0 0.0 0.0
15-Sep-14 - 13.8 7.1 19.5 - - - - 1.5 1.5 0.0
16-Sep-14 - 12.6 8.3 18.0 - - - - 1.8 1.8 0.0
17-Sep-14 - 12.3 8.3 16.3 - - - - 5.1 5.1 0.0
18-Sep-14 - 9.1 6.0 10.0 - - - - 28.9 28.9 0.0
19-Sep-14 - 7.0 6.4 8.0 - - - - 38.0 38.0 0.0
20-Sep-14 - 7.4 12.3 8.5 - - - - 22.6 22.6 0.0
21-Sep-14 - 14.7 6.0 17.2 - - - - 14.2 14.2 0.0
22-Sep-14 - 7.7 3.3 9.4 - - - - 0.0 0.0 0.0
23-Sep-14 - 8.2 7.7 13.2 - - - - 5.9 5.9 0.0
24-Sep-14 - 8.9 7.2 10.1 - - - - 1.9 1.9 0.0
25-Sep-14 - 10.5 5.7 13.8 - - - - 0.0 0.0 0.0
26-Sep-14 - 10.5 7.8 15.3 - - - - 5.8 5.8 0.0
27-Sep-14 - 8.5 10.6 9.2 - - - - 33.1 33.1 0.0
28-Sep-14 - 10.9 5.1 11.3 - - - - 25.7 25.7 0.0
29-Sep-14 - 6.8 1.4 8.5 - - - - 1.7 1.7 0.0
30-Sep-14 - 4.2 -2.9 7.0 - - - - 0.3 0.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-14 0.3 0.4 -4.5 3.9 95.5 71.1 0.0 101.8 0.0 0.0 0.0
2-Oct-14 0.5 -0.8 0.0 3.5 87.5 59.6 0.0 101.8 7.4 0.0 7.4
3-Oct-14 0.4 4.5 4.9 9.9 99.3 46.2 0.0 100.7 18.5 18.5 0.0
4-Oct-14 0.5 7.2 4.4 11.4 97.1 59.3 0.0 101.4 3.9 3.9 0.0
5-Oct-14 0.4 5.7 0.9 7.5 99.4 12.8 0.0 101.0 15.0 15.0 0.0
6-Oct-14 0.5 3.8 -1.8 6.5 93.9 57.0 0.0 101.5 1.5 1.5 0.0
7-Oct-14 0.2 2.0 -2.8 6.6 89.3 68.6 0.0 101.4 0.9 0.9 0.0
8-Oct-14 0.2 1.3 2.8 7.6 87.8 103.6 0.0 101.3 2.6 1.6 0.9
9-Oct-14 0.3 6.2 4.4 9.8 99.6 45.3 0.0 100.8 10.7 10.7 0.0
10-Oct-14 0.3 6.4 3.7 8.6 99.0 26.0 0.0 100.1 20.9 20.9 0.0
11-Oct-14 0.2 4.9 3.3 6.4 99.1 30.6 0.0 100.5 6.5 6.5 0.0
12-Oct-14 0.3 4.3 0.7 5.8 97.9 21.5 0.0 100.7 6.0 6.0 0.0
13-Oct-14 0.5 3.7 -0.5 6.7 94.8 26.8 0.0 99.7 6.7 6.7 0.0
14-Oct-14 0.6 2.8 2.4 6.6 86.7 63.6 0.0 99.9 0.0 0.0 0.0
15-Oct-14 0.8 4.5 -0.2 6.5 81.9 51.0 0.0 100.0 2.9 2.9 0.0
16-Oct-14 0.4 2.8 1.2 6.3 95.5 49.0 0.0 100.3 0.3 0.3 0.0
17-Oct-14 0.4 3.2 2.8 4.3 97.4 13.7 0.0 99.5 11.4 11.4 0.0
18-Oct-14 0.5 4.2 2.4 6.0 96.5 26.3 0.0 99.7 9.7 9.7 0.0
19-Oct-14 0.9 5.0 2.5 7.6 93.6 31.6 0.0 99.3 7.0 7.0 0.0
20-Oct-14 0.3 3.6 0.9 5.8 98.4 16.0 0.0 99.6 21.9 21.9 0.0
21-Oct-14 0.8 3.2 0.3 6.9 89.1 44.4 0.0 99.4 1.4 1.4 0.0
22-Oct-14 0.6 3.3 -1.4 6.5 81.5 83.5 0.0 99.6 0.0 0.0 0.0
23-Oct-14 0.1 1.0 -1.7 4.2 95.5 18.2 0.0 100.1 3.7 1.9 1.8
24-Oct-14 0.3 0.8 -2.8 4.7 96.0 52.9 0.0 101.0 0.4 0.2 0.2
25-Oct-14 0.6 1.9 -4.3 6.7 78.0 67.8 0.0 100.5 0.2 0.1 0.0
26-Oct-14 0.1 -0.7 -0.8 4.9 83.1 71.8 0.0 100.9 0.0 0.0 0.0
27-Oct-14 0.4 1.0 0.6 2.6 90.3 26.7 0.0 100.8 2.7 1.4 1.4
28-Oct-14 1.2 2.8 0.3 4.3 74.2 30.0 0.0 99.8 3.0 3.0 0.0
29-Oct-14 0.3 2.1 -0.1 4.8 96.5 37.2 0.0 100.8 1.8 1.8 0.0
30-Oct-14 1.0 2.9 -1.8 4.5 87.9 12.8 0.0 100.0 12.9 12.9 0.0
31-Oct-14 0.2 -0.3 -0.9 2.4 97.8 20.0 0.0 100.2 0.2 0.0 0.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-14 0.3 -0.1 -0.4 0.7 97.4 6.7 2.4 100.2 4.4 0.0 4.4
2-Nov-14 0.2 0.3 -1.2 3.6 98.0 11.1 8.6 100.6 4.9 0.8 4.1
3-Nov-14 0.9 0.2 -0.6 1.6 88.6 10.3 9.5 100.2 6.7 0.6 6.1
4-Nov-14 0.4 0.2 -1.3 2.0 98.1 10.6 13.5 100.7 5.0 0.4 4.5
5-Nov-14 1.1 -0.3 -1.5 2.9 92.7 2.7 17.2 100.4 13.7 0.0 13.7
6-Nov-14 0.3 0.3 -2.6 3.0 98.3 23.1 23.8 100.5 2.2 0.3 1.9
7-Nov-14 0.1 -1.0 -3.4 0.3 98.3 2.1 21.8 101.5 5.6 0.0 5.6
8-Nov-14 0.1 -1.4 -5.5 1.0 98.3 5.6 22.6 101.5 0.2 0.0 0.2
9-Nov-14 0.1 -2.3 -6.3 1.3 96.2 41.5 19.9 101.8 0.1 0.0 0.1
10-Nov-14 0.2 -3.5 -7.7 0.6 94.5 31.4 19.9 102.3 0.0 0.0 0.0
11-Nov-14 0.5 -4.4 -8.8 -0.3 88.5 29.5 19.6 102.6 0.8 0.0 0.8
12-Nov-14 0.5 -6.4 -8.7 -1.1 86.8 28.1 19.0 102.4 0.0 0.0 0.0
13-Nov-14 0.3 -6.4 -6.5 -1.6 90.9 25.8 18.6 102.0 0.0 0.0 0.0
14-Nov-14 - -4.8 -6.2 0.3 92.0 31.9 18.4 102.2 0.6 0.0 0.6
15-Nov-14 - -4.5 -6.3 0.5 92.3 30.4 18.3 102.6 0.2 0.0 0.2
16-Nov-14 - -4.0 -3.0 0.3 93.4 24.9 17.7 102.7 0.0 0.0 0.0
17-Nov-14 - -1.0 -2.9 2.3 94.4 23.8 18.7 102.2 2.1 0.0 2.1
18-Nov-14 0.4 -1.0 -0.2 1.2 96.0 12.4 18.1 101.6 2.5 0.0 2.5
19-Nov-14 0.2 0.2 0.0 1.1 98.6 14.1 16.8 100.9 12.9 1.3 11.6
20-Nov-14 - 0.2 -1.0 0.8 99.3 3.2 17.1 100.0 15.1 1.3 13.8
21-Nov-14 0.3 0.1 -1.4 0.8 98.9 4.7 16.0 99.1 3.5 0.2 3.3
22-Nov-14 - -0.7 -3.3 0.3 98.3 2.8 18.2 99.6 4.6 0.0 4.6
23-Nov-14 0.1 -1.2 -2.0 0.4 98.0 3.0 23.4 100.5 0.2 0.0 0.2
24-Nov-14 0.2 -1.0 -3.4 1.0 97.1 2.4 25.3 100.8 2.1 0.0 2.1
25-Nov-14 0.1 -1.7 -7.9 -0.1 97.8 1.9 26.8 101.7 4.7 0.0 4.7
26-Nov-14 - -5.0 -10.5 -2.2 89.9 1.0 29.7 101.5 0.0 0.0 0.0
27-Nov-14 1.2 -6.0 -18.9 -4.1 71.6 1.6 28.4 100.6 0.0 0.0 0.0
28-Nov-14 1.4 -14.1 -19.8 -10.4 64.0 1.2 27.6 101.2 1.8 0.0 1.8
29-Nov-14 - -16.8 -12.8 -12.6 85.6 1.2 26.6 101.3 0.0 0.0 0.0
30-Nov-14 - -10.3 -11.3 -9.0 90.5 1.3 28.3 101.2 12.0 0.0 12.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-14 - -9.8 -10.5 -7.5 91.0 2.0 40.7 101.0 2.8 0.0 2.8
2-Dec-14 - -4.5 -4.8 -1.4 95.3 1.6 38.0 101.4 0.0 0.0 0.0
3-Dec-14 - -2.2 -9.4 -0.8 97.3 1.6 34.8 101.0 3.4 0.0 3.4
4-Dec-14 0.6 -6.5 -6.8 -2.9 88.7 1.1 34.8 101.1 0.0 0.0 0.0
5-Dec-14 0.4 -5.3 -4.7 -2.8 86.8 1.8 33.7 100.9 1.4 0.0 1.4
6-Dec-14 0.4 -3.2 -3.0 -1.1 92.0 1.4 35.8 100.5 11.0 0.0 11.0
7-Dec-14 0.9 -0.4 0.1 2.5 90.4 7.2 41.1 101.0 1.9 0.0 1.9
8-Dec-14 1.1 1.7 0.6 3.1 89.9 5.2 39.7 99.5 4.9 4.0 0.8
9-Dec-14 0.9 2.1 -0.6 3.8 91.5 9.9 34.0 98.3 5.3 5.3 0.0
10-Dec-14 0.9 1.7 0.0 4.5 86.2 7.6 30.7 98.4 1.9 1.6 0.3
11-Dec-14 0.7 1.8 -1.4 3.7 85.1 11.5 29.3 98.8 3.6 3.1 0.4
12-Dec-14 0.2 -0.3 -1.8 0.8 98.1 5.9 27.9 100.0 0.6 0.0 0.6
13-Dec-14 0.6 -0.9 -0.9 0.5 96.5 4.6 31.3 101.5 1.6 0.0 1.6
14-Dec-14 0.9 0.4 -5.3 1.9 70.3 11.8 32.7 101.4 0.7 0.1 0.5
15-Dec-14 0.8 -2.2 -2.8 1.4 63.3 6.9 32.7 100.6 0.0 0.0 0.0
16-Dec-14 0.5 -2.0 -7.4 -0.6 77.6 11.6 31.1 100.3 1.0 0.0 1.0
17-Dec-14 0.2 -5.3 -8.0 -2.6 91.7 2.6 29.5 100.6 0.0 0.0 0.0
18-Dec-14 1.1 -2.8 -3.1 -0.6 72.6 12.3 31.3 100.0 2.4 0.0 2.4
19-Dec-14 0.7 -1.1 -1.2 0.8 79.6 11.9 31.2 99.4 0.6 0.0 0.6
20-Dec-14 0.9 0.2 -2.2 1.3 85.3 4.4 31.0 98.6 1.5 0.1 1.4
21-Dec-14 0.2 -0.8 -3.7 0.5 98.2 2.4 35.4 99.6 3.7 0.0 3.7
22-Dec-14 - -1.6 -3.3 0.2 97.4 2.4 40.1 101.4 1.8 0.0 1.8
23-Dec-14 1.0 -1.4 -6.6 -0.2 83.7 1.9 42.0 99.9 2.3 0.0 2.3
24-Dec-14 0.3 -2.8 -5.5 -1.5 95.6 1.6 40.6 100.5 0.0 0.0 0.0
25-Dec-14 0.1 -3.4 -3.7 -1.5 96.2 1.6 40.7 101.3 1.2 0.0 1.2
26-Dec-14 - -2.3 -8.2 -0.7 97.1 1.5 41.7 101.5 6.4 0.0 6.4
27-Dec-14 - -4.8 -13.0 -2.0 95.4 1.5 45.7 101.5 0.0 0.0 0.0
28-Dec-14 0.6 -9.4 -14.9 -6.1 83.7 0.7 43.9 103.1 0.0 0.0 0.0
29-Dec-14 0.1 -13.2 -11.9 -9.4 89.3 0.8 42.4 103.7 0.0 0.0 0.0
30-Dec-14 0.1 -7.8 -5.9 -5.1 91.0 1.4 41.6 103.6 0.0 0.0 0.0
31-Dec-14 0.1 -3.6 -1.6 -1.5 93.7 1.0 39.8 102.9 2.4 0.0 2.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 88 of 117



Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2015
1-Jan-15 0.4 -0.3 -16.4 1.3 98.4 - 46.2 101.1 12.0 0.0 12.0
2-Jan-15 0.5 -6.0 -18.6 0.0 92.0 - 51.1 101.1 3.6 0.0 3.6
3-Jan-15 1.4 -14.8 -14.1 -13.2 69.5 - 50.3 102.2 0.0 0.0 0.0
4-Jan-15 2.0 -12.0 -14.0 -9.7 53.3 - 46.7 101.4 1.2 0.0 1.2
5-Jan-15 0.6 -10.6 -8.6 -8.0 76.7 - 46.4 101.4 1.4 0.0 1.4
6-Jan-15 0.6 -6.9 -6.2 -5.5 88.0 - 49.0 101.9 4.3 0.0 4.3
7-Jan-15 0.4 -3.9 -4.4 -1.3 95.1 - 57.5 102.1 9.0 0.0 9.0
8-Jan-15 0.4 -2.5 -3.6 0.3 95.3 - 56.8 102.3 0.6 0.0 0.6
9-Jan-15 0.4 -2.5 -5.3 -1.5 91.7 - 55.6 101.3 0.7 0.0 0.7
10-Jan-15 - -3.1 -6.7 0.4 97.0 - 54.3 101.3 0.5 0.0 0.5
11-Jan-15 0.4 -4.8 -7.0 -2.1 93.6 - 53.3 101.6 0.0 0.0 0.0
12-Jan-15 0.3 -3.5 -2.0 -2.0 95.1 - 53.9 101.8 8.9 0.0 8.9
13-Jan-15 0.3 0.1 -0.1 1.1 99.2 - 61.3 101.7 9.6 0.5 9.1
14-Jan-15 0.2 0.3 -0.5 0.9 99.8 - 58.8 101.3 5.5 0.9 4.5
15-Jan-15 0.5 0.8 -1.0 2.5 97.5 - 57.8 99.8 6.5 2.4 4.0
16-Jan-15 0.6 -0.3 -0.4 0.5 97.9 - 58.3 100.4 2.3 0.0 2.3
17-Jan-15 0.2 0.1 -2.4 0.8 98.3 - 60.8 100.1 3.9 0.1 3.8
18-Jan-15 0.2 -0.6 -2.1 0.7 98.8 - 62.9 99.7 1.8 0.0 1.8
19-Jan-15 0.2 -0.6 -2.0 0.6 98.1 - 70.1 101.3 3.8 0.0 3.8
20-Jan-15 0.1 -0.7 0.0 0.4 99.0 - 72.8 101.3 10.1 0.0 10.1
21-Jan-15 0.5 0.1 0.0 0.4 99.5 - 75.1 100.2 35.6 2.1 33.4
22-Jan-15 0.6 1.3 0.4 3.1 97.9 - 73.8 100.6 6.9 4.6 2.3
23-Jan-15 0.5 0.9 -0.1 2.0 99.3 - 71.1 100.6 9.8 4.6 5.3
24-Jan-15 0.8 0.5 -0.2 4.2 96.6 - 69.9 100.4 8.9 2.4 6.4
25-Jan-15 0.7 0.9 -4.6 3.8 97.7 - 69.9 100.6 4.1 1.8 2.3
26-Jan-15 0.1 -2.4 -5.8 -0.1 97.1 15.9 68.6 100.7 0.1 0.0 0.1
27-Jan-15 0.2 -3.6 -5.7 -0.2 94.7 35.2 68.3 100.9 0.0 0.0 0.0
28-Jan-15 0.1 -3.4 -4.7 -1.5 96.3 10.4 68.9 101.9 4.3 0.0 4.3
29-Jan-15 0.2 -0.9 -9.4 2.4 97.7 7.6 80.8 101.9 9.2 0.0 9.2
30-Jan-15 0.1 -6.8 -10.7 -2.4 94.1 31.3 80.5 102.2 0.0 0.0 0.0
31-Jan-15 0.1 -8.2 -8.4 -3.0 92.4 21.2 80.0 102.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-15 0.5 -6.1 -13.6 -3.5 83.5 8.7 79.0 101.0 1.2 0.0 1.2
2-Feb-15 0.4 -10.2 -13.9 -6.3 88.0 12.8 78.3 100.9 0.8 0.0 0.8
3-Feb-15 0.4 -9.7 -7.7 -5.4 84.0 9.9 77.6 101.3 1.0 0.0 1.0
4-Feb-15 0.2 -5.3 -7.8 -1.4 92.7 10.9 80.1 101.0 1.8 0.0 1.8
5-Feb-15 1.3 -4.1 -12.8 -2.2 77.8 4.7 79.9 99.1 6.9 0.0 6.9
6-Feb-15 1.0 -9.7 -13.7 -7.7 85.1 5.7 91.9 97.8 9.5 0.0 9.5
7-Feb-15 0.3 -11.0 -8.4 -7.7 88.7 11.3 95.4 99.2 1.0 0.0 1.0
8-Feb-15 0.2 -5.4 -10.6 -1.5 92.8 8.0 94.3 100.6 1.5 0.0 1.5
9-Feb-15 - -7.6 -10.9 -1.3 91.5 47.7 91.2 101.0 0.0 0.0 0.0
10-Feb-15 0.3 -7.4 -6.2 -1.9 90.7 37.7 89.6 101.6 0.0 0.0 0.0
11-Feb-15 0.4 -2.2 -0.8 0.6 96.6 3.2 96.7 101.0 15.9 0.0 15.9
12-Feb-15 0.4 0.2 0.0 1.4 98.4 6.1 101.6 101.0 9.2 0.9 8.3
13-Feb-15 0.5 0.8 -0.4 3.1 98.6 19.6 96.3 101.1 9.7 3.9 5.8
14-Feb-15 0.4 0.4 -1.6 2.5 97.9 24.8 95.2 102.1 11.9 2.5 9.4
15-Feb-15 0.1 0.2 -2.2 2.9 97.5 49.5 100.2 102.7 2.5 0.3 2.2
16-Feb-15 0.2 -0.5 -1.6 1.6 97.8 39.8 97.4 102.6 0.1 0.0 0.1
17-Feb-15 0.2 0.4 -1.2 4.0 97.6 58.7 95.1 101.9 0.3 0.0 0.2
18-Feb-15 0.3 1.1 -0.8 6.1 92.7 54.5 93.8 101.1 1.8 1.0 0.8
19-Feb-15 0.2 0.3 -4.7 1.9 97.3 34.3 93.6 101.7 2.2 0.3 1.9
20-Feb-15 0.2 -1.6 -6.0 3.4 91.4 94.5 92.2 102.4 0.1 0.0 0.1
21-Feb-15 0.2 -2.7 -2.8 4.3 83.9 84.2 91.6 102.9 0.0 0.0 0.0
22-Feb-15 0.1 0.7 -0.4 4.5 86.9 43.9 92.0 102.8 0.5 0.2 0.3
23-Feb-15 0.4 2.1 -1.5 7.6 83.3 80.7 92.1 102.3 0.4 0.4 0.0
24-Feb-15 0.3 0.3 -5.3 4.8 87.0 86.7 90.9 102.3 0.7 0.1 0.6
25-Feb-15 0.3 -2.0 -5.1 1.3 73.9 61.2 91.1 102.1 0.0 0.0 0.0
26-Feb-15 0.7 -1.4 -7.6 2.6 64.3 98.1 91.1 101.9 0.0 0.0 0.0
27-Feb-15 0.5 -2.2 -6.6 3.9 52.8 106.4 90.4 102.3 0.0 0.0 0.0
28-Feb-15 0.2 -2.1 -5.4 3.8 68.0 73.1 90.3 102.2 0.5 0.0 0.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-15 0.4 -1.8 -8.6 4.6 67.3 106.5 90.0 102.0 0.1 0.0 0.1
2-Mar-15 0.4 -4.0 -7.9 2.0 46.4 107.1 89.8 102.4 0.0 0.0 0.0
3-Mar-15 0.2 -3.4 -5.3 3.2 51.8 96.3 89.8 102.0 0.0 0.0 0.0
4-Mar-15 0.2 -2.2 -1.5 1.7 84.4 39.7 90.0 101.7 2.1 0.0 2.1
5-Mar-15 - -0.5 -2.2 1.4 97.2 5.0 98.9 101.1 17.3 0.0 17.3
6-Mar-15 0.3 0.1 -3.5 3.6 92.8 60.1 106.2 102.3 1.8 0.1 1.8
7-Mar-15 0.2 -0.8 -0.3 1.8 96.8 39.6 104.0 102.3 0.0 0.0 0.0
8-Mar-15 1.0 1.6 -3.6 4.7 93.4 61.9 103.1 101.2 1.7 1.3 0.3
9-Mar-15 1.0 -1.5 -6.4 1.9 72.0 136.1 100.6 101.1 0.3 0.0 0.3
10-Mar-15 0.6 -2.5 -6.5 1.6 65.6 112.6 99.8 100.9 1.0 0.0 1.0
11-Mar-15 0.3 -3.0 -0.1 0.2 89.0 13.8 102.3 99.9 3.7 0.0 3.7
12-Mar-15 0.6 0.5 -0.8 2.7 98.6 24.2 103.3 100.4 19.9 5.2 14.7
13-Mar-15 0.5 0.1 -6.8 0.8 99.0 1.8 114.5 100.0 66.1 2.7 63.4
14-Mar-15 0.8 -3.2 -8.2 -0.5 90.1 12.9 131.3 99.9 9.4 0.0 9.4
15-Mar-15 0.5 -4.8 -10.3 -0.2 83.6 140.0 126.0 101.4 3.3 0.0 3.3
16-Mar-15 0.3 -4.7 -6.8 2.6 86.5 151.7 123.1 102.0 0.0 0.0 0.0
17-Mar-15 0.2 -2.1 -2.1 4.5 91.0 150.2 120.8 101.6 0.0 0.0 0.0
18-Mar-15 0.3 0.3 -2.3 3.5 93.7 98.1 119.2 101.4 1.7 0.3 1.4
19-Mar-15 0.5 0.8 -2.1 5.9 89.3 162.1 117.3 101.0 0.4 0.2 0.2
20-Mar-15 0.9 1.7 -3.8 5.8 79.2 75.8 116.5 100.5 2.3 1.9 0.4
21-Mar-15 0.8 0.2 -6.4 5.0 83.7 177.0 115.5 101.1 2.0 0.2 1.8
22-Mar-15 0.6 -1.5 -6.4 5.4 72.5 173.7 114.9 101.2 0.0 0.0 0.0
23-Mar-15 0.3 -1.8 -3.2 2.9 84.0 91.9 114.8 100.8 0.0 0.0 0.0
24-Mar-15 0.6 0.3 -3.5 5.6 72.1 189.3 115.4 101.2 0.9 0.1 0.8
25-Mar-15 0.6 0.6 -0.6 4.1 81.5 65.4 114.7 100.9 5.7 1.6 4.0
26-Mar-15 0.2 1.2 -1.2 5.2 96.3 71.6 115.8 101.1 10.5 6.5 4.0
27-Mar-15 0.4 1.6 -1.6 6.4 88.5 181.3 115.0 101.0 1.0 0.8 0.2
28-Mar-15 0.6 1.0 -1.2 4.4 84.4 88.2 112.7 100.7 1.6 0.8 0.8
29-Mar-15 0.4 0.8 -2.5 4.9 95.2 78.7 114.0 100.8 5.9 2.4 3.5
30-Mar-15 1.0 0.5 -0.7 4.0 80.8 86.6 113.6 100.4 2.2 0.6 1.6
31-Mar-15 0.4 0.4 -2.1 5.3 92.4 87.1 117.2 100.6 4.2 0.9 3.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-15 0.3 0.1 -2.4 5.1 91.2 105.5 114.9 101.5 1.8 0.1 1.7
2-Apr-15 0.7 0.5 -2.6 3.8 78.7 124.4 114.7 101.6 0.0 0.0 0.0
3-Apr-15 0.8 1.2 -5.8 5.9 80.5 113.5 114.5 101.2 6.9 4.1 2.8
4-Apr-15 0.3 -0.9 -3.1 4.9 89.7 115.8 114.9 101.2 1.2 0.0 1.2
5-Apr-15 0.9 0.9 -5.8 5.6 82.3 211.6 114.1 101.0 3.7 1.7 2.0
6-Apr-15 0.8 0.2 -3.8 7.7 69.2 225.5 111.6 100.9 0.0 0.0 0.0
7-Apr-15 0.8 1.3 -3.4 7.7 68.5 211.3 110.0 101.0 0.7 0.4 0.2
8-Apr-15 0.6 1.4 -0.8 8.2 67.4 148.0 108.0 101.3 0.0 0.0 0.0
9-Apr-15 0.8 2.0 -2.7 4.5 70.7 60.4 107.1 100.7 0.6 0.6 0.0
10-Apr-15 0.7 0.4 -4.1 5.3 87.3 109.5 106.5 99.4 1.6 0.3 1.3
11-Apr-15 0.4 -2.2 -3.5 1.7 87.9 97.4 107.0 99.7 3.7 0.0 3.7
12-Apr-15 0.5 -1.7 -2.5 1.3 81.1 125.2 108.9 100.5 1.5 0.0 1.5
13-Apr-15 0.8 -0.5 -2.8 1.9 85.4 78.7 109.0 99.8 3.2 0.0 3.2
14-Apr-15 0.7 -0.4 -1.3 3.8 79.1 159.1 110.0 101.0 0.8 0.0 0.8
15-Apr-15 0.5 0.2 -1.2 2.4 90.3 72.8 110.3 101.2 10.3 1.0 9.3
16-Apr-15 0.4 0.6 -2.4 4.9 90.1 140.9 115.2 101.7 4.1 1.3 2.8
17-Apr-15 0.5 0.3 -1.8 5.6 87.0 172.1 109.5 102.0 2.2 0.4 1.8
18-Apr-15 0.5 0.8 -2.0 5.7 76.7 219.4 107.3 102.7 0.8 0.3 0.5
19-Apr-15 0.2 1.6 0.8 5.1 86.1 124.7 105.1 102.0 0.0 0.0 0.0
20-Apr-15 0.2 2.8 -2.6 7.3 96.5 107.2 102.5 101.0 4.8 4.8 0.0
21-Apr-15 0.7 2.1 -3.9 6.9 82.2 187.3 99.1 101.1 4.7 4.7 0.0
22-Apr-15 0.6 0.2 -1.9 4.6 67.1 262.4 96.0 101.2 0.2 0.0 0.2
23-Apr-15 0.6 2.3 -2.7 6.9 63.4 190.4 93.7 100.5 0.2 0.2 0.0
24-Apr-15 0.5 2.8 -0.9 9.2 69.9 247.2 90.5 100.6 0.0 0.0 0.0
25-Apr-15 0.7 4.1 0.3 9.4 68.2 225.8 87.2 101.1 0.0 0.0 0.0
26-Apr-15 0.8 3.2 -0.8 4.8 74.1 103.5 84.3 100.8 0.0 0.0 0.0
27-Apr-15 0.8 1.7 -0.3 5.6 83.1 163.2 83.2 100.9 0.5 0.4 0.1
28-Apr-15 1.1 2.6 -0.6 7.0 87.4 129.5 80.5 100.1 0.8 0.8 0.0
29-Apr-15 0.4 0.9 -0.7 4.6 93.1 97.0 85.6 100.8 5.2 2.4 2.8
30-Apr-15 0.3 0.7 -0.8 2.6 95.3 72.6 86.1 100.7 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-15 0.6 1.6 -1.6 6.0 89.1 199.2 85.0 101.1 0.0 0.0 0.0
2-May-15 0.5 2.3 -3.6 7.5 81.1 191.1 78.6 101.7 0.0 0.0 0.0
3-May-15 0.5 1.9 -1.0 8.3 68.3 285.3 75.1 101.4 0.0 0.0 0.0
4-May-15 0.7 4.2 -0.2 9.2 66.0 240.1 72.0 100.9 0.0 0.0 0.0
5-May-15 0.7 4.9 -1.2 10.8 61.7 291.6 67.6 101.5 0.0 0.0 0.0
6-May-15 0.5 4.9 -0.7 11.8 68.4 284.3 62.8 101.9 0.0 0.0 0.0
7-May-15 0.4 4.7 0.7 11.9 72.9 231.0 58.5 102.0 0.0 0.0 0.0
8-May-15 0.4 6.7 1.8 15.2 72.2 287.6 52.7 101.8 0.0 0.0 0.0
9-May-15 0.4 6.0 0.5 13.0 76.4 181.1 47.8 101.8 0.0 0.0 0.0
10-May-15 0.6 5.3 1.7 13.3 83.1 178.1 43.5 101.8 0.2 0.2 0.0
11-May-15 0.6 7.0 0.7 15.3 76.5 280.3 37.1 101.6 0.0 0.0 0.0
12-May-15 0.3 7.5 1.6 17.9 72.8 272.1 28.2 101.0 0.0 0.0 0.0
13-May-15 0.4 8.8 1.6 18.5 72.7 305.3 18.3 101.1 0.0 0.0 0.0
14-May-15 0.4 9.3 2.7 19.7 72.2 304.2 4.2 101.3 0.0 0.0 0.0
15-May-15 0.4 10.3 3.0 20.1 70.4 303.3 0.0 101.1 0.0 0.0 0.0
16-May-15 0.5 9.9 4.0 17.4 71.1 274.6 0.0 101.7 0.0 0.0 0.0
17-May-15 0.5 10.6 3.8 18.0 63.4 313.6 0.0 102.0 0.0 0.0 0.0
18-May-15 0.5 11.4 4.3 19.9 58.3 309.3 0.0 102.0 0.0 0.0 0.0
19-May-15 0.5 11.4 4.3 19.5 62.8 305.7 0.0 102.0 0.0 0.0 0.0
20-May-15 0.3 9.3 3.6 16.1 79.4 161.2 0.0 101.8 0.0 0.0 0.0
21-May-15 0.5 10.2 3.8 17.2 72.6 278.3 0.0 101.6 0.7 0.7 0.0
22-May-15 0.5 11.9 7.7 19.7 63.2 290.1 0.0 101.7 0.0 0.0 0.0
23-May-15 0.4 11.5 7.8 17.0 79.5 195.0 0.0 102.0 2.3 2.3 0.0
24-May-15 0.3 9.9 7.5 12.9 89.1 114.5 0.0 101.9 0.0 0.0 0.0
25-May-15 0.4 10.3 7.7 16.4 83.9 194.2 0.0 101.7 0.0 0.0 0.0
26-May-15 0.6 12.1 3.9 19.7 73.6 268.4 0.0 101.8 0.0 0.0 0.0
27-May-15 0.6 8.9 2.8 13.3 74.1 202.9 0.0 101.8 0.0 0.0 0.0
28-May-15 0.3 6.1 3.6 9.3 92.9 105.4 0.0 101.9 3.6 3.6 0.0
29-May-15 0.6 9.5 4.2 15.6 72.9 219.6 0.0 101.8 0.4 0.4 0.0
30-May-15 0.6 12.6 6.0 22.3 59.9 322.3 0.0 101.3 0.0 0.0 0.0
31-May-15 0.6 12.8 5.1 20.0 67.8 313.6 0.0 101.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-15 0.6 12.9 5.8 20.8 62.8 323.9 0.0 101.1 0.0 0.0 0.0
2-Jun-15 0.7 12.5 7.3 19.1 64.8 317.3 0.0 101.0 0.0 0.0 0.0
3-Jun-15 0.6 9.3 5.8 11.7 75.8 125.2 0.0 101.4 0.0 0.0 0.0
4-Jun-15 0.4 8.5 5.9 11.6 81.0 119.0 0.0 101.6 2.0 2.0 0.0
5-Jun-15 0.5 8.0 5.6 10.5 96.4 100.4 0.0 101.6 5.5 5.5 0.0
6-Jun-15 0.3 7.2 5.6 9.5 93.0 116.3 0.0 101.8 4.2 4.2 0.0
7-Jun-15 0.3 7.8 3.9 12.3 98.2 87.5 0.0 101.3 0.0 0.0 0.0
8-Jun-15 0.8 7.8 0.6 12.7 80.8 249.0 0.0 101.9 1.3 1.3 0.0
9-Jun-15 0.6 8.1 4.1 15.7 70.5 332.9 0.0 101.9 0.0 0.0 0.0
10-Jun-15 0.4 6.7 3.4 9.5 88.0 108.7 0.0 101.3 0.0 0.0 0.0
11-Jun-15 0.7 5.5 2.8 8.7 90.3 153.6 0.0 101.3 2.2 2.2 0.0
12-Jun-15 0.7 6.9 0.8 12.4 75.7 258.1 0.0 102.1 1.0 1.0 0.0
13-Jun-15 0.4 8.4 8.0 15.9 78.2 213.9 0.0 102.1 0.0 0.0 0.0
14-Jun-15 0.7 12.9 7.0 18.8 66.5 258.2 0.0 102.2 0.0 0.0 0.0
15-Jun-15 0.8 13.9 6.6 20.5 54.0 330.5 0.0 101.8 0.0 0.0 0.0
16-Jun-15 0.5 10.9 7.1 18.2 80.6 218.4 0.0 101.6 0.0 0.0 0.0
17-Jun-15 0.6 10.8 5.6 16.4 79.3 233.3 0.0 101.6 0.0 0.0 0.0
18-Jun-15 0.4 8.2 5.9 12.4 90.3 155.0 0.0 101.3 2.0 2.0 0.0
19-Jun-15 0.3 6.7 5.9 8.2 96.3 92.5 0.0 101.6 0.2 0.2 0.0
20-Jun-15 0.3 8.8 8.1 12.5 92.3 133.4 0.0 101.9 0.5 0.5 0.0
21-Jun-15 0.5 11.9 6.1 18.4 81.7 272.1 0.0 101.6 1.4 1.4 0.0
22-Jun-15 0.5 13.2 6.1 21.5 71.4 304.1 0.0 101.6 0.0 0.0 0.0
23-Jun-15 0.5 13.2 5.9 20.6 64.2 297.9 0.0 101.7 0.0 0.0 0.0
24-Jun-15 0.3 11.5 9.8 15.9 76.9 146.9 0.0 101.6 0.0 0.0 0.0
25-Jun-15 0.3 11.8 7.8 15.5 90.4 110.4 0.0 101.5 1.0 1.0 0.0
26-Jun-15 0.5 11.0 7.1 15.1 82.7 217.0 0.0 102.1 1.9 1.9 0.0
27-Jun-15 0.3 11.6 9.4 17.0 76.9 179.3 0.0 101.9 0.0 0.0 0.0
28-Jun-15 0.3 14.4 10.2 20.7 73.2 172.2 0.0 101.9 0.0 0.0 0.0
29-Jun-15 0.4 13.1 9.1 16.2 86.9 100.7 0.0 101.7 0.2 0.2 0.0
30-Jun-15 0.6 12.5 5.6 17.8 77.3 254.9 0.0 102.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-15 0.5 13.3 8.7 21.3 63.3 297.3 0.0 102.2 0.0 0.0 0.0
2-Jul-15 0.7 11.9 6.5 16.3 72.4 206.3 0.0 102.0 1.5 1.5 0.0
3-Jul-15 0.7 11.3 4.5 17.0 65.9 296.8 0.0 102.1 0.5 0.5 0.0
4-Jul-15 0.5 13.1 8.2 22.0 63.1 312.6 0.0 102.2 0.0 0.0 0.0
5-Jul-15 0.5 16.4 10.2 25.1 56.5 320.0 0.0 101.9 0.0 0.0 0.0
6-Jul-15 0.4 18.7 11.5 27.9 53.7 317.9 0.0 101.8 0.0 0.0 0.0
7-Jul-15 0.5 18.6 12.0 26.6 58.6 283.7 0.0 101.8 0.0 0.0 0.0
8-Jul-15 0.6 16.0 11.9 22.1 69.0 207.0 0.0 101.4 0.0 0.0 0.0
9-Jul-15 0.7 15.7 9.2 20.3 62.0 282.2 0.0 101.0 1.4 1.4 0.0
10-Jul-15 0.2 12.2 9.5 16.3 82.4 77.3 0.0 100.8 0.0 0.0 0.0
11-Jul-15 0.2 11.2 9.3 13.9 95.3 104.1 0.0 100.9 3.9 3.9 0.0
12-Jul-15 0.3 11.6 9.2 15.8 93.0 143.7 0.0 101.1 21.1 21.1 0.0
13-Jul-15 0.4 11.3 7.2 16.4 88.7 166.2 0.0 101.5 1.5 1.5 0.0
14-Jul-15 0.3 9.6 5.9 12.2 92.5 107.0 0.0 101.5 5.4 5.4 0.0
15-Jul-15 0.5 8.3 5.5 12.8 89.1 173.5 0.0 101.4 2.3 2.3 0.0
16-Jul-15 0.4 9.0 7.9 13.3 85.9 143.1 0.0 102.2 1.3 1.3 0.0
17-Jul-15 0.2 10.0 9.9 12.5 96.1 71.1 0.0 102.5 0.1 0.1 0.0
18-Jul-15 0.6 12.9 6.9 18.8 89.8 145.2 0.0 102.1 1.7 1.7 0.0
19-Jul-15 0.5 13.3 9.8 20.1 75.9 272.1 0.0 101.8 0.0 0.0 0.0
20-Jul-15 0.3 11.2 9.2 12.9 94.8 72.2 0.0 101.0 10.0 10.0 0.0
21-Jul-15 0.4 10.9 8.9 14.3 96.8 90.1 0.0 101.0 3.7 3.7 0.0
22-Jul-15 0.5 11.2 6.8 16.7 89.0 160.1 0.0 101.0 4.3 4.3 0.0
23-Jul-15 0.2 9.0 5.7 10.8 94.3 71.5 0.0 100.8 14.4 14.4 0.0
24-Jul-15 0.4 8.0 3.2 11.5 94.2 142.8 0.0 100.8 5.2 5.2 0.0
25-Jul-15 0.3 8.1 7.7 12.7 90.0 141.6 0.0 101.2 1.3 1.3 0.0
26-Jul-15 0.3 9.5 7.8 12.0 95.8 81.2 0.0 101.5 1.5 1.5 0.0
27-Jul-15 0.2 9.1 6.8 11.1 97.4 70.4 0.0 101.5 14.3 14.3 0.0
28-Jul-15 0.4 8.5 6.5 10.1 97.0 91.8 0.0 101.7 11.3 11.3 0.0
29-Jul-15 0.2 8.2 7.0 11.2 96.1 108.8 0.0 102.1 6.6 6.6 0.0
30-Jul-15 0.2 9.0 8.2 11.0 96.8 89.9 0.0 102.0 6.5 6.5 0.0
31-Jul-15 0.2 9.9 7.5 12.9 97.8 84.5 0.0 101.8 22.6 22.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-15 0.3 10.7 6.0 15.9 91.2 172.6 0.0 101.9 3.3 3.3 0.0
2-Aug-15 0.1 8.6 7.5 12.1 95.5 82.2 0.0 101.6 1.3 1.3 0.0
3-Aug-15 0.3 10.0 6.5 15.8 92.9 139.2 0.0 101.3 12.3 12.3 0.0
4-Aug-15 0.1 9.6 4.8 13.0 96.9 77.9 0.0 101.3 17.3 17.3 0.0
5-Aug-15 0.3 11.5 7.0 20.3 84.8 266.2 0.0 101.7 0.0 0.0 0.0
6-Aug-15 0.3 10.8 8.3 15.6 92.9 144.5 0.0 101.5 0.5 0.5 0.0
7-Aug-15 0.5 12.2 5.6 19.2 85.2 203.2 0.0 101.1 7.2 7.2 0.0
8-Aug-15 0.3 12.0 8.7 19.4 83.5 231.7 0.0 101.1 0.0 0.0 0.0
9-Aug-15 0.2 11.4 9.4 14.7 91.4 80.5 0.0 101.3 0.0 0.0 0.0
10-Aug-15 0.2 10.6 8.8 11.6 96.4 53.5 0.0 101.5 2.2 2.2 0.0
11-Aug-15 0.2 10.1 8.7 12.0 97.7 59.4 0.0 101.4 8.8 8.8 0.0
12-Aug-15 0.3 10.6 6.5 16.2 97.7 93.9 0.0 101.3 11.4 11.4 0.0
13-Aug-15 0.4 10.3 3.8 16.0 90.5 180.7 0.0 101.8 1.4 1.4 0.0
14-Aug-15 0.4 10.2 4.7 18.3 72.4 251.0 0.0 101.9 0.0 0.0 0.0
15-Aug-15 0.5 12.0 7.3 20.6 70.4 237.7 0.0 102.0 0.0 0.0 0.0
16-Aug-15 0.3 10.2 8.5 13.7 87.9 84.0 0.0 102.3 0.0 0.0 0.0
17-Aug-15 0.2 10.2 9.8 12.6 93.3 54.0 0.0 102.3 0.0 0.0 0.0
18-Aug-15 0.7 12.3 8.3 16.5 89.8 103.4 0.0 101.9 0.5 0.5 0.0
19-Aug-15 0.6 10.9 7.4 15.6 82.2 163.5 0.0 101.6 1.2 1.2 0.0
20-Aug-15 0.3 8.9 7.9 10.9 96.4 87.9 0.0 101.3 8.9 8.9 0.0
21-Aug-15 0.3 10.2 6.0 14.2 90.5 121.0 0.0 101.6 0.5 0.5 0.0
22-Aug-15 0.4 8.7 5.7 12.7 95.5 82.8 0.0 101.2 10.0 10.0 0.0
23-Aug-15 0.3 7.4 3.5 11.4 93.6 109.5 0.0 101.4 4.9 4.9 0.0
24-Aug-15 0.3 8.2 3.0 14.1 84.0 180.2 0.0 101.5 0.8 0.8 0.0
25-Aug-15 0.3 8.6 4.1 17.4 82.7 208.5 0.0 101.8 0.0 0.0 0.0
26-Aug-15 0.3 10.3 5.3 17.9 78.2 211.4 0.0 101.9 0.0 0.0 0.0
27-Aug-15 0.3 9.0 4.9 12.0 91.8 34.0 0.0 101.2 21.5 21.5 0.0
28-Aug-15 0.5 7.4 7.3 10.9 92.7 69.1 0.0 100.1 20.3 20.3 0.0
29-Aug-15 0.7 9.6 2.0 13.4 83.7 110.8 0.0 99.5 3.0 3.0 0.0
30-Aug-15 0.4 5.2 2.1 7.6 96.8 35.3 0.0 99.1 20.9 20.9 0.0
31-Aug-15 0.3 3.8 0.2 7.4 95.5 99.1 0.0 99.9 6.9 6.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Sep-15 0.5 5.1 0.9 11.4 83.7 186.3 0.0 100.1 0.0 0.0 0.0
2-Sep-15 0.4 5.8 2.7 11.4 82.9 104.5 0.0 100.8 0.0 0.0 0.0
3-Sep-15 0.3 7.8 2.5 14.6 76.2 174.8 0.0 101.6 0.8 0.8 0.0
4-Sep-15 0.3 7.8 3.4 13.6 77.1 143.2 0.0 101.8 0.3 0.3 0.0
5-Sep-15 0.2 6.4 5.4 9.7 87.5 55.7 0.0 101.4 0.0 0.0 0.0
6-Sep-15 0.1 6.9 5.3 9.1 96.7 47.5 0.0 101.5 1.1 1.1 0.0
7-Sep-15 0.1 7.2 4.5 9.7 96.5 67.9 0.0 101.4 3.1 3.1 0.0
8-Sep-15 0.3 8.2 3.8 12.4 88.1 110.1 0.0 101.1 1.3 1.3 0.0
9-Sep-15 0.3 8.3 7.6 14.1 85.4 122.6 0.0 101.3 0.0 0.0 0.0
10-Sep-15 0.3 9.1 7.6 11.3 96.4 47.6 0.0 101.8 6.3 6.3 0.0
11-Sep-15 0.3 9.4 2.9 11.0 99.6 19.0 0.0 101.6 54.0 54.0 0.0
12-Sep-15 0.3 6.4 1.1 9.8 96.2 94.3 0.0 101.7 4.4 4.4 0.0
13-Sep-15 0.2 4.7 0.7 9.1 95.4 107.7 0.0 101.5 5.3 5.3 0.0
14-Sep-15 0.3 3.6 0.3 9.8 94.9 103.9 0.0 100.9 0.1 0.1 0.0
15-Sep-15 0.2 4.6 3.1 11.6 89.0 112.8 0.0 100.6 0.0 0.0 0.0
16-Sep-15 0.2 5.5 4.2 9.2 89.8 59.7 0.0 100.6 0.0 0.0 0.0
17-Sep-15 0.2 5.0 3.7 6.4 97.8 33.0 0.0 100.5 17.6 17.6 0.0
18-Sep-15 0.5 5.5 1.4 8.2 98.4 33.0 0.0 100.0 23.1 23.1 0.0
19-Sep-15 0.6 4.5 1.4 8.8 89.9 141.2 0.0 100.4 1.8 1.8 0.0
20-Sep-15 0.2 3.2 0.3 6.6 93.6 72.5 0.0 100.9 0.7 0.7 0.0
21-Sep-15 0.3 2.5 -0.5 6.0 96.1 75.5 0.0 101.1 2.7 2.7 0.0
22-Sep-15 0.7 3.5 -0.9 6.8 82.4 88.0 0.0 100.6 2.0 2.0 0.0
23-Sep-15 0.3 2.7 0.5 7.9 89.4 68.7 0.0 100.7 1.9 1.9 0.0
24-Sep-15 0.6 3.7 0.3 9.2 82.7 125.3 0.0 100.4 3.1 3.1 0.0
25-Sep-15 0.4 3.1 2.3 7.9 91.0 104.3 0.0 101.2 0.4 0.4 0.0
26-Sep-15 0.7 3.5 3.5 5.4 87.8 35.4 0.0 101.3 0.2 0.2 0.0
27-Sep-15 0.3 5.7 5.3 7.7 97.3 32.7 0.0 101.7 0.6 0.6 0.0
28-Sep-15 0.1 6.6 6.0 8.8 98.6 32.7 0.0 101.6 1.4 1.4 0.0
29-Sep-15 0.1 7.5 2.6 10.1 98.7 42.7 0.0 101.2 4.7 4.7 0.0
30-Sep-15 0.6 6.3 1.8 9.5 98.8 44.4 0.0 101.1 4.8 4.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Oct-15 0.2 4.3 -1.1 9.6 92.8 106.7 0.0 101.9 0.0 0.0 0.0
2-Oct-15 0.4 2.9 -1.6 9.2 79.2 138.7 0.0 102.7 0.7 0.7 0.0
3-Oct-15 0.1 3.1 -1.0 11.7 79.6 121.6 0.0 102.5 0.0 0.0 0.0
4-Oct-15 0.2 3.7 -0.5 12.2 80.5 128.8 0.0 101.7 0.0 0.0 0.0
5-Oct-15 0.1 3.6 0.1 11.5 83.0 109.8 0.0 101.4 0.0 0.0 0.0
6-Oct-15 0.1 4.5 3.5 11.1 87.5 70.1 0.0 101.2 0.0 0.0 0.0
7-Oct-15 0.3 7.1 6.8 12.9 87.2 61.8 0.0 101.3 2.1 2.1 0.0
8-Oct-15 0.4 8.1 6.3 9.6 98.2 14.4 0.0 100.7 24.9 24.9 0.0
9-Oct-15 0.7 8.5 3.1 10.7 95.8 21.1 0.0 99.1 47.8 47.8 0.0
10-Oct-15 0.2 5.8 2.6 7.9 98.2 45.5 0.0 99.3 7.2 7.2 0.0
11-Oct-15 0.7 3.8 1.5 5.2 94.8 18.4 0.0 100.1 9.1 9.1 0.0
12-Oct-15 0.5 2.6 0.0 4.6 98.2 24.5 0.0 100.4 25.9 25.9 0.0
13-Oct-15 0.3 1.4 -0.5 4.0 98.3 33.4 0.0 101.5 15.5 10.8 4.8
14-Oct-15 0.3 1.8 -0.5 5.9 92.9 98.4 0.0 102.3 0.4 0.4 0.0
15-Oct-15 0.2 2.2 2.5 4.1 98.7 19.8 0.0 101.9 10.0 10.0 0.0
16-Oct-15 0.4 5.2 4.6 9.7 98.2 39.4 0.0 101.1 4.0 4.0 0.0
17-Oct-15 0.3 6.0 4.0 7.8 99.5 27.6 0.0 100.6 9.5 9.5 0.0
18-Oct-15 0.2 4.8 0.1 5.7 99.4 17.1 0.0 100.8 10.2 10.2 0.0
19-Oct-15 0.3 3.3 0.1 6.9 96.4 81.6 0.0 101.4 1.1 1.1 0.0
20-Oct-15 0.3 1.7 2.6 4.0 99.5 9.7 0.0 101.1 27.0 23.2 3.8
21-Oct-15 0.3 3.6 1.2 5.1 99.0 25.7 0.0 100.5 15.3 15.3 0.0
22-Oct-15 0.2 2.7 0.0 4.8 98.4 35.9 0.0 101.2 5.5 5.5 0.0
23-Oct-15 0.1 1.8 -1.8 3.9 98.1 35.7 0.0 101.7 0.0 0.0 0.0
24-Oct-15 0.3 0.0 -2.3 3.9 93.8 77.3 0.0 101.6 0.0 0.0 0.0
25-Oct-15 0.2 -0.2 -3.5 3.0 94.3 38.3 0.0 101.2 0.0 0.0 0.0
26-Oct-15 0.1 -0.9 -3.1 5.1 91.1 70.7 0.0 101.5 0.0 0.0 0.0
27-Oct-15 0.5 0.7 0.3 6.6 78.9 67.4 0.0 101.3 0.0 0.0 0.0
28-Oct-15 0.4 1.8 0.0 4.1 83.9 21.9 0.0 100.4 1.3 1.2 0.1
29-Oct-15 0.2 1.2 -0.1 3.4 98.7 19.0 0.0 99.8 24.6 15.3 9.3
30-Oct-15 0.1 0.6 -0.4 1.7 99.3 10.8 0.0 99.3 20.8 6.4 14.4
31-Oct-15 0.5 1.2 -0.3 3.8 92.4 35.5 0.0 99.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Nov-15 0.1 0.5 -1.0 1.7 98.1 9.4 0.0 100.1 2.2 0.5 1.7
2-Nov-15 0.1 -0.1 -0.8 0.9 97.7 23.8 0.0 101.0 1.1 0.0 1.1
3-Nov-15 0.4 -0.1 0.0 0.8 97.6 12.0 0.0 101.1 11.0 0.0 11.0
4-Nov-15 0.5 0.9 -2.3 2.5 98.0 32.6 0.0 100.8 7.4 3.2 4.3
5-Nov-15 0.3 -0.2 -1.2 2.9 93.9 45.1 7.0 101.4 2.9 0.0 2.9
6-Nov-15 0.3 -0.2 -1.2 1.1 98.3 6.4 11.0 100.3 13.1 0.0 13.1
7-Nov-15 0.1 -0.4 -3.2 1.2 97.9 11.5 9.9 100.4 0.9 0.0 0.9
8-Nov-15 0.1 -1.3 -2.4 3.0 96.1 20.7 10.5 100.9 0.0 0.0 0.0
9-Nov-15 0.2 -1.0 -2.8 0.5 97.4 - 10.7 101.0 13.1 0.0 13.1
10-Nov-15 0.4 -0.7 -3.2 0.8 97.5 - 22.0 99.6 33.9 0.0 33.9
11-Nov-15 0.4 -2.6 -3.1 -1.3 94.9 - 25.9 100.5 7.8 0.0 7.8
12-Nov-15 0.6 -1.1 -2.7 0.1 93.2 - 30.7 98.9 15.1 0.0 15.1
13-Nov-15 - -2.1 -4.9 -0.8 95.1 - 42.4 99.1 9.7 0.0 9.7
14-Nov-15 - -2.8 -6.1 -0.9 94.2 - 46.4 99.9 0.2 0.0 0.2
15-Nov-15 - -4.2 -6.1 -2.2 94.8 - 45.1 100.1 0.0 0.0 0.0
16-Nov-15 - -4.2 -10.5 -3.4 90.3 - 45.9 99.0 14.9 0.0 14.9
17-Nov-15 - -6.4 -8.0 -2.6 91.8 - 43.7 99.6 9.7 0.0 9.7
18-Nov-15 - -5.8 -7.4 -3.9 92.4 - 43.3 100.8 0.7 0.0 0.7
19-Nov-15 - -5.3 -5.6 -2.1 91.6 - 40.9 101.8 0.0 0.0 0.0
20-Nov-15 0.8 -1.8 -0.7 -0.3 94.8 - 40.7 102.1 3.1 0.0 3.1
21-Nov-15 1.2 0.6 -5.3 3.0 93.3 - 45.1 101.4 0.0 0.0 0.0
22-Nov-15 0.7 -2.4 -14.9 0.2 83.9 - 42.2 101.6 6.0 0.0 6.0
23-Nov-15 0.2 -9.0 -15.0 -5.0 89.5 - 39.9 101.9 3.2 0.0 3.2
24-Nov-15 0.1 -12.3 -12.1 -8.8 88.1 - 38.5 102.5 0.0 0.0 0.0
25-Nov-15 0.1 -5.7 -4.6 -1.0 94.1 - 38.3 102.5 0.0 0.0 0.0
26-Nov-15 0.1 -3.0 -5.5 0.4 94.9 - 36.6 102.5 0.4 0.0 0.4
27-Nov-15 0.2 -4.6 -4.9 -3.2 93.8 - 35.7 102.3 0.0 0.0 0.0
28-Nov-15 0.3 -1.8 -6.1 0.3 91.3 - 36.3 101.8 0.0 0.0 0.0
29-Nov-15 0.3 -4.9 -5.5 -2.9 88.4 - 36.1 101.3 0.0 0.0 0.0
30-Nov-15 0.5 -0.8 -1.8 2.3 79.2 - 36.6 100.7 0.4 0.0 0.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Dec-15 0.3 -1.0 -1.2 0.1 95.5 - 40.9 99.9 7.8 0.0 7.8
2-Dec-15 0.5 -0.3 -3.3 0.8 95.4 - 47.9 99.8 5.0 0.0 5.0
3-Dec-15 0.3 -1.2 -5.9 0.5 95.3 - 47.7 99.1 0.1 0.0 0.1
4-Dec-15 - -3.5 -4.5 -2.0 97.1 - 48.1 99.6 0.0 0.0 0.0
5-Dec-15 0.9 -0.8 -1.0 1.4 85.7 - 45.9 99.7 0.0 0.0 0.0
6-Dec-15 0.8 0.4 -1.2 1.9 87.9 - 44.4 98.9 0.2 0.0 0.2
7-Dec-15 0.1 -0.2 -1.6 1.2 98.2 - 51.5 99.4 8.7 0.0 8.7
8-Dec-15 0.9 -0.6 -3.4 0.2 92.0 - 54.5 98.7 10.1 0.0 10.1
9-Dec-15 - -1.2 -5.1 0.1 97.6 - 61.2 99.1 3.1 0.0 3.1
10-Dec-15 0.6 -3.4 -8.7 -1.6 88.5 - 60.5 99.1 1.8 0.0 1.8
11-Dec-15 0.0 -6.0 -10.8 -3.2 95.0 - 58.0 99.8 0.0 0.0 0.0
12-Dec-15 0.1 -7.8 -14.5 -4.9 93.6 - 55.3 99.7 0.0 0.0 0.0
13-Dec-15 - -12.5 -14.8 -10.7 90.4 - 53.8 100.2 0.0 0.0 0.0
14-Dec-15 - -9.7 -8.5 -5.4 92.1 - 55.7 101.1 5.4 0.0 5.4
15-Dec-15 - -5.2 -11.8 -2.5 95.0 - 58.9 101.6 0.9 0.0 0.9
16-Dec-15 - -10.0 -9.0 -8.5 92.2 - 58.5 101.5 0.0 0.0 0.0
17-Dec-15 1.6 -5.3 -10.1 -3.7 73.6 - 56.9 100.0 0.0 0.0 0.0
18-Dec-15 0.4 -7.0 -7.2 -4.8 84.4 - 54.6 99.7 0.0 0.0 0.0
19-Dec-15 1.0 -4.9 -5.7 -3.0 78.1 - 54.0 99.2 0.0 0.0 0.0
20-Dec-15 0.2 -4.5 -10.5 -3.1 93.4 - 55.8 98.9 2.2 0.0 2.2
21-Dec-15 - -7.6 -12.3 -5.4 94.1 - 57.0 99.1 0.0 0.0 0.0
22-Dec-15 0.2 -8.9 -15.4 -6.7 88.5 - 56.6 99.3 0.0 0.0 0.0
23-Dec-15 - -13.8 -16.6 -11.3 88.7 - 54.2 99.6 0.0 0.0 0.0
24-Dec-15 - -14.6 -18.3 -13.0 87.9 - 52.8 100.6 0.0 0.0 0.0
25-Dec-15 - -16.0 -12.2 -12.1 86.3 - 53.2 101.7 0.0 0.0 0.0
26-Dec-15 0.1 -9.8 -12.4 -7.6 91.2 - 58.3 101.1 5.4 0.0 5.4
27-Dec-15 - -10.7 -12.8 -8.6 91.1 - 61.9 101.2 0.0 0.0 0.0
28-Dec-15 - -11.4 -10.5 -9.9 90.7 - 60.0 101.6 0.0 0.0 0.0
29-Dec-15 - -9.0 -10.5 -7.3 92.6 - 59.5 101.8 0.0 0.0 0.0
30-Dec-15 - -9.1 -12.3 -6.8 92.5 - 58.3 102.3 0.0 0.0 0.0
31-Dec-15 - -9.9 -8.7 -6.6 91.7 - 58.3 102.3 2.1 0.0 2.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

2016
1-Jan-16 - -6.2 -9.1 -4.6 94.4 1.2 62.3 102.0 1.0 0.0 1.0
2-Jan-16 - -6.6 -8.9 -3.1 94.1 1.6 61.8 101.6 0.0 0.0 0.0
3-Jan-16 - -7.2 -10.5 -3.8 93.3 1.5 60.7 101.3 0.0 0.0 0.0
4-Jan-16 - -8.7 -10.6 -6.7 92.4 0.6 59.6 100.8 0.0 0.0 0.0
5-Jan-16 - -9.0 -5.3 -3.4 91.9 0.6 58.8 100.2 0.0 0.0 0.0
6-Jan-16 0.7 -2.6 -6.8 0.6 75.7 1.5 58.8 100.6 0.0 0.0 0.0
7-Jan-16 0.3 -3.7 -8.4 1.6 90.4 0.6 58.1 101.2 0.0 0.0 0.0
8-Jan-16 0.2 -6.7 -7.1 -3.4 92.1 1.8 57.5 101.1 0.0 0.0 0.0
9-Jan-16 0.2 -5.4 -6.0 -4.2 93.4 0.8 60.1 101.3 2.1 0.0 2.1
10-Jan-16 0.2 -3.8 -2.7 -2.0 96.0 1.2 62.4 101.4 0.4 0.0 0.4
11-Jan-16 0.4 -1.3 -3.0 0.1 96.1 2.8 61.7 100.6 3.4 0.0 3.4
12-Jan-16 0.5 -1.2 -3.0 0.8 93.7 4.2 64.1 99.9 1.7 0.0 1.7
13-Jan-16 0.5 -1.0 -3.4 0.8 87.4 10.9 63.6 99.7 0.0 0.0 0.0
14-Jan-16 0.1 -2.1 -9.2 0.5 96.4 4.8 65.1 100.7 2.3 0.0 2.3
15-Jan-16 0.5 -6.1 -3.3 -3.0 88.5 2.5 66.2 100.7 0.0 0.0 0.0
16-Jan-16 1.4 -2.1 -3.4 -0.7 69.6 17.3 63.8 100.0 0.0 0.0 0.0
17-Jan-16 0.9 -0.8 -2.7 1.2 74.8 14.1 62.8 99.7 0.0 0.0 0.0
18-Jan-16 0.7 -0.5 -2.8 1.1 76.7 17.6 62.6 100.2 0.0 0.0 0.0
19-Jan-16 0.5 -0.3 -3.0 1.5 78.5 17.0 62.2 100.3 0.0 0.0 0.0
20-Jan-16 0.5 -0.9 -1.6 0.8 85.3 13.0 61.7 100.7 2.3 0.0 2.3
21-Jan-16 1.0 -0.2 -2.1 1.5 77.8 17.2 62.0 99.9 0.0 0.0 0.0
22-Jan-16 0.3 -0.5 -5.0 1.9 90.3 16.8 61.8 100.1 3.8 0.0 3.8
23-Jan-16 0.2 -2.1 -7.4 1.2 94.6 8.5 66.8 100.7 0.5 0.0 0.5
24-Jan-16 0.2 -4.4 -3.1 -1.4 93.8 11.6 65.0 101.0 0.0 0.0 0.0
25-Jan-16 0.4 -1.8 -0.4 -0.3 93.2 2.2 68.2 100.6 13.6 0.0 13.6
26-Jan-16 0.8 0.8 -0.5 3.7 94.7 17.2 73.8 100.3 14.4 5.7 8.6
27-Jan-16 0.9 1.1 -1.3 3.0 93.1 9.9 69.0 99.9 4.8 2.6 2.1
28-Jan-16 0.2 0.1 -4.0 1.1 98.2 4.1 71.9 99.5 7.4 0.3 7.1
29-Jan-16 0.1 -1.3 -4.6 1.0 96.0 5.9 77.8 99.8 1.0 0.0 1.0
30-Jan-16 0.0 -2.9 -5.3 -0.9 96.1 5.6 75.8 100.2 0.1 0.0 0.1
31-Jan-16 - -3.7 -8.1 -1.9 93.5 4.1 75.6 101.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Feb-16 0.2 -5.4 -10.8 -0.7 90.1 13.3 73.9 101.3 0.0 0.0 0.0
2-Feb-16 0.2 -7.3 -6.8 -3.2 90.2 8.4 72.8 101.5 0.0 0.0 0.0
3-Feb-16 0.7 -4.0 -4.1 -2.2 85.2 5.5 72.6 100.6 0.8 0.0 0.8
4-Feb-16 0.4 -2.1 -3.5 0.8 94.2 3.1 72.3 100.3 5.4 0.0 5.4
5-Feb-16 0.4 -0.8 -8.0 0.5 96.7 2.0 85.1 99.7 19.4 0.0 19.4
6-Feb-16 0.2 -4.9 -6.3 -0.3 94.0 8.1 88.9 101.5 2.6 0.0 2.6
7-Feb-16 0.4 -3.0 -2.0 -1.2 94.7 1.7 92.9 101.9 10.7 0.0 10.7
8-Feb-16 0.2 -0.4 -0.2 0.6 97.9 5.2 116.0 101.7 50.8 0.0 50.8
9-Feb-16 0.2 0.8 0.3 3.8 98.2 39.9 105.9 101.5 5.4 2.2 3.2
10-Feb-16 0.4 1.7 -1.0 4.0 97.8 36.3 98.8 100.9 1.2 1.0 0.2
11-Feb-16 0.9 1.8 -2.1 4.6 79.8 44.9 93.8 101.4 0.0 0.0 0.0
12-Feb-16 0.6 1.5 -2.2 3.8 88.6 33.1 90.8 100.7 3.0 2.2 0.8
13-Feb-16 0.3 0.1 -1.4 3.3 88.0 50.1 88.5 100.5 0.5 0.0 0.5
14-Feb-16 0.3 -0.5 -1.6 1.5 94.3 16.4 89.3 100.1 5.3 0.0 5.3
15-Feb-16 0.7 -0.5 -2.0 2.0 88.3 29.2 94.6 100.4 1.6 0.0 1.6
16-Feb-16 0.4 -0.8 -1.7 0.5 93.7 2.6 103.9 99.8 16.6 0.0 16.6
17-Feb-16 0.3 -0.3 -7.0 3.7 93.0 68.0 118.5 99.4 3.9 0.0 3.9
18-Feb-16 0.3 -3.4 -7.5 -1.5 92.3 38.6 113.6 98.7 0.0 0.0 0.0
19-Feb-16 0.3 -4.7 -2.1 -0.7 91.9 50.4 112.9 99.6 0.7 0.0 0.7
20-Feb-16 0.5 -0.8 -1.9 2.6 91.0 46.2 110.6 101.2 1.2 0.0 1.2
21-Feb-16 1.0 -0.1 -8.3 2.9 69.6 67.9 107.7 101.2 0.0 0.0 0.0
22-Feb-16 0.3 -1.8 -10.5 2.6 83.2 98.7 105.5 102.2 2.4 0.0 2.4
23-Feb-16 0.6 -4.5 -2.6 2.3 64.7 72.3 105.0 102.0 0.0 0.0 0.0
24-Feb-16 0.5 -0.7 -0.7 1.8 78.7 32.2 103.2 101.5 0.7 0.0 0.7
25-Feb-16 0.2 0.4 0.0 1.9 97.6 21.9 102.0 101.2 12.6 2.3 10.3
26-Feb-16 0.3 1.0 -1.0 3.2 97.9 53.9 99.7 100.6 12.7 6.2 6.6
27-Feb-16 0.5 0.7 -0.7 3.4 90.1 61.3 96.9 100.7 0.0 0.0 0.0
28-Feb-16 1.0 1.2 -5.5 3.3 85.4 36.3 97.6 100.1 3.6 2.1 1.5
29-Feb-16 0.3 -0.7 -7.2 3.8 91.5 79.3 101.8 101.2 1.2 0.0 1.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Mar-16 0.7 -2.6 -7.0 2.8 70.0 117.3 98.8 100.6 0.0 0.0 0.0
2-Mar-16 0.9 -1.6 -2.0 2.8 60.7 120.2 98.5 100.4 0.0 0.0 0.0
3-Mar-16 0.8 0.2 -0.2 4.2 77.2 73.2 98.5 100.0 2.1 0.2 1.9
4-Mar-16 0.8 1.6 -1.9 3.5 77.7 50.3 98.2 99.2 2.5 2.0 0.5
5-Mar-16 0.7 1.0 -1.9 3.6 74.7 52.7 98.1 99.0 0.0 0.0 0.0
6-Mar-16 0.9 2.0 -0.5 4.9 68.7 63.9 97.5 98.7 0.0 0.0 0.0
7-Mar-16 0.8 1.2 -2.7 3.1 80.6 40.0 98.9 99.5 6.7 4.0 2.7
8-Mar-16 0.5 -0.4 -2.4 3.9 88.4 33.8 106.7 100.0 1.1 0.0 1.1
9-Mar-16 0.7 -0.1 -1.9 3.9 80.8 103.1 104.4 99.7 2.9 0.0 2.9
10-Mar-16 0.7 0.3 -3.9 3.4 78.5 59.8 104.0 99.0 1.3 0.2 1.1
11-Mar-16 0.7 -0.3 -3.0 3.3 73.9 131.4 105.6 100.0 0.3 0.0 0.3
12-Mar-16 0.6 0.5 -6.2 4.3 76.9 62.3 103.5 99.2 2.1 0.5 1.6
13-Mar-16 0.6 -0.9 -2.5 4.3 70.5 138.0 102.4 99.2 0.0 0.0 0.0
14-Mar-16 0.7 0.8 -3.1 5.3 68.4 127.6 102.6 99.5 0.6 0.3 0.4
15-Mar-16 0.4 -0.8 -5.7 1.6 90.0 54.5 102.6 100.9 10.4 0.0 10.4
16-Mar-16 0.4 -2.0 -9.1 3.0 82.2 159.6 103.5 102.3 0.7 0.0 0.7
17-Mar-16 0.3 -3.4 -5.2 4.5 69.9 158.2 103.1 102.6 0.0 0.0 0.0
18-Mar-16 0.5 -0.8 -2.6 4.3 59.1 114.5 102.9 101.5 0.0 0.0 0.0
19-Mar-16 0.3 0.2 -1.7 4.0 73.0 47.0 102.8 101.2 0.0 0.0 0.0
20-Mar-16 0.8 3.2 -0.4 8.1 66.4 147.3 101.6 100.7 0.0 0.0 0.0
21-Mar-16 0.4 3.3 -0.9 6.1 79.2 82.3 98.1 100.3 0.6 0.6 0.0
22-Mar-16 0.3 2.4 -1.2 8.5 82.0 142.3 95.2 100.9 0.0 0.0 0.0
23-Mar-16 0.8 2.1 -2.3 5.9 76.3 81.2 93.5 100.4 0.5 0.5 0.0
24-Mar-16 0.5 1.5 -2.4 8.0 78.1 192.3 92.2 100.7 0.0 0.0 0.0
25-Mar-16 0.3 1.3 -0.7 5.3 80.9 96.7 90.8 101.4 0.8 0.5 0.3
26-Mar-16 0.4 1.3 -2.2 4.0 87.2 63.7 89.7 100.6 3.4 2.2 1.2
27-Mar-16 0.5 0.8 -1.5 5.9 89.2 144.0 91.1 101.1 1.2 0.5 0.7
28-Mar-16 0.4 0.8 -2.0 3.9 88.0 54.9 88.4 102.4 0.0 0.0 0.0
29-Mar-16 0.3 2.5 -0.3 9.5 85.1 162.6 86.5 102.6 0.0 0.0 0.0
30-Mar-16 0.2 4.4 0.9 13.7 78.4 199.8 82.6 102.3 0.0 0.0 0.0
31-Mar-16 0.2 5.1 -0.2 14.9 73.2 205.4 78.9 101.9 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Apr-16 0.5 5.1 -0.7 13.7 75.9 205.7 76.1 101.6 0.0 0.0 0.0
2-Apr-16 0.6 3.4 -3.2 8.2 78.4 190.9 73.4 101.5 0.3 0.3 0.0
3-Apr-16 0.6 2.4 0.5 7.2 67.1 153.1 70.7 101.2 0.0 0.0 0.0
4-Apr-16 0.3 2.4 -0.1 5.5 92.0 86.8 68.9 100.8 6.8 6.8 0.0
5-Apr-16 0.6 1.5 -0.7 5.1 94.2 101.6 67.2 100.9 16.6 12.3 4.3
6-Apr-16 0.6 1.7 -0.2 5.9 79.0 144.7 65.2 102.0 2.7 2.4 0.3
7-Apr-16 0.4 3.5 0.1 10.4 85.6 175.6 62.6 101.4 0.9 0.9 0.0
8-Apr-16 0.6 3.3 -1.7 7.0 91.4 90.4 58.5 100.7 3.7 3.7 0.0
9-Apr-16 0.5 2.5 -0.1 8.7 76.7 221.7 55.5 101.4 0.0 0.0 0.0
10-Apr-16 0.5 5.1 0.6 12.8 69.8 216.8 51.5 101.0 0.0 0.0 0.0
11-Apr-16 0.4 3.4 -0.7 8.3 80.0 122.9 49.0 101.0 0.0 0.0 0.0
12-Apr-16 0.5 2.2 -1.8 5.6 85.9 101.2 46.7 100.3 1.3 1.3 0.0
13-Apr-16 0.5 2.0 -2.5 7.3 71.5 144.7 44.4 100.8 0.0 0.0 0.0
14-Apr-16 0.4 2.9 -0.2 8.4 69.4 157.6 42.3 100.8 2.4 2.4 0.0
15-Apr-16 0.4 1.9 -0.6 6.3 91.1 118.1 42.3 101.0 6.0 5.8 0.2
16-Apr-16 0.3 1.7 0.8 3.9 91.4 96.1 41.0 101.6 1.3 1.1 0.2
17-Apr-16 0.2 3.1 -1.9 5.8 97.2 65.2 38.7 101.6 12.8 12.8 0.0
18-Apr-16 0.7 1.7 -3.4 4.4 95.7 105.6 36.9 101.2 22.1 18.3 3.7
19-Apr-16 0.3 1.6 -2.1 8.8 74.0 253.2 33.6 101.9 0.0 0.0 0.0
20-Apr-16 0.4 4.6 1.5 13.4 68.8 228.8 28.4 101.3 0.0 0.0 0.0
21-Apr-16 0.5 7.7 4.3 15.9 72.3 149.6 21.8 100.8 4.9 4.9 0.0
22-Apr-16 0.7 8.7 3.3 13.6 70.6 210.3 10.0 100.7 0.0 0.0 0.0
23-Apr-16 0.5 6.3 -0.2 11.8 90.9 154.5 0.0 100.8 1.7 1.7 0.0
24-Apr-16 0.5 1.6 -1.2 4.1 96.0 98.7 0.0 101.2 14.3 11.8 2.5
25-Apr-16 0.5 2.3 0.4 5.9 77.2 155.5 0.0 101.6 0.0 0.0 0.0
26-Apr-16 0.6 3.2 -0.4 6.4 78.8 149.1 0.0 101.2 0.7 0.7 0.0
27-Apr-16 0.4 3.2 0.0 7.9 87.7 205.3 0.0 101.4 0.0 0.0 0.0
28-Apr-16 0.4 2.1 -0.3 4.7 94.1 88.4 0.0 101.2 0.1 0.1 0.0
29-Apr-16 0.5 2.3 -1.5 6.5 85.3 193.4 0.0 101.8 2.6 2.6 0.0
30-Apr-16 0.3 0.8 0.1 4.1 90.3 61.3 0.0 102.0 19.3 8.1 11.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-May-16 0.3 4.5 5.0 8.6 98.8 93.8 0.0 101.6 9.6 9.6 0.0
2-May-16 0.6 7.9 1.3 11.9 88.8 195.5 0.0 101.3 1.1 1.1 0.0
3-May-16 0.5 4.3 -0.1 5.8 97.5 105.0 0.0 101.2 10.2 10.2 0.0
4-May-16 0.8 2.3 -0.8 5.2 85.6 190.7 0.0 101.6 0.0 0.0 0.0
5-May-16 0.5 4.4 0.6 9.9 - - - - 0.0 0.0 0.0
6-May-16 0.3 3.6 -1.2 6.8 - - - - 19.5 19.5 0.0
7-May-16 0.4 1.5 -0.3 3.8 - - - - 12.4 9.2 3.2
8-May-16 0.6 3.0 0.2 9.1 - - - - 0.0 0.0 0.0
9-May-16 0.5 6.2 3.8 12.8 - - - - 0.0 0.0 0.0
10-May-16 0.4 5.7 4.0 8.0 - - - - 3.1 3.1 0.0
11-May-16 0.9 10.0 6.7 13.9 - - - - 0.0 0.0 0.0
12-May-16 0.8 10.7 8.2 14.6 - - - - 0.0 0.0 0.0
13-May-16 0.8 11.9 9.2 16.4 - - - - 0.0 0.0 0.0
14-May-16 0.9 12.9 8.2 17.1 - - - - 0.0 0.0 0.0
15-May-16 0.6 12.5 3.5 18.3 - - - - 0.0 0.0 0.0
16-May-16 0.6 5.8 2.8 8.6 - - - - 2.1 2.1 0.0
17-May-16 0.4 5.1 2.3 9.5 - - - - 7.4 7.4 0.0
18-May-16 0.4 4.5 1.0 8.5 - - - - 0.0 0.0 0.0
19-May-16 0.6 8.2 6.6 14.9 - - - - 0.0 0.0 0.0
20-May-16 0.6 11.8 8.0 16.7 - - - - 0.0 0.0 0.0
21-May-16 0.5 12.8 7.1 17.5 - - - - 0.0 0.0 0.0
22-May-16 0.7 12.2 7.0 17.0 - - - - 0.0 0.0 0.0
23-May-16 0.7 9.6 5.0 12.6 - - - - 0.0 0.0 0.0
24-May-16 0.7 6.6 2.8 9.8 - - - - 0.0 0.0 0.0
25-May-16 0.8 5.7 1.9 9.6 - - - - 0.3 0.3 0.0
26-May-16 0.5 4.4 2.7 8.5 - - - - 3.7 3.7 0.0
27-May-16 0.3 4.7 3.0 8.6 - - - - 10.9 10.9 0.0
28-May-16 0.4 5.6 3.4 10.2 - - - - 2.8 2.8 0.0
29-May-16 0.2 5.3 3.1 8.8 - - - - 1.8 1.8 0.0
30-May-16 0.4 6.1 2.3 11.2 - - - - 0.0 0.0 0.0
31-May-16 0.3 6.6 4.3 9.5 - - - - 1.0 1.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jun-16 0.3 6.1 3.1 8.8 - - - - 3.6 3.6 0.0
2-Jun-16 0.4 6.4 3.8 11.6 - - - - 0.7 0.7 0.0
3-Jun-16 0.8 5.6 3.6 9.8 - - - - 10.9 10.9 0.0
4-Jun-16 0.5 7.6 4.2 13.7 - - - - 1.1 1.1 0.0
5-Jun-16 0.5 11.6 6.6 18.2 - - - - 0.0 0.0 0.0
6-Jun-16 0.6 8.6 2.6 10.5 - - - - 5.7 5.7 0.0
7-Jun-16 0.5 8.7 5.9 14.2 - - - - 0.0 0.0 0.0
8-Jun-16 0.3 9.6 3.4 15.8 - - - - 1.3 1.3 0.0
9-Jun-16 0.4 7.0 5.8 10.6 - - - - 4.3 4.3 0.0
10-Jun-16 0.3 10.7 6.0 16.4 - - - - 0.0 0.0 0.0
11-Jun-16 0.5 8.8 3.0 11.6 - - - - 0.0 0.0 0.0
12-Jun-16 0.5 6.1 2.3 9.2 - - - - 4.3 4.3 0.0
13-Jun-16 0.7 5.4 1.0 10.6 - - - - 3.1 3.1 0.0
14-Jun-16 0.6 9.6 7.3 16.1 - - - - 0.0 0.0 0.0
15-Jun-16 0.6 10.5 6.7 14.9 - - - - 0.6 0.6 0.0
16-Jun-16 0.6 11.4 7.3 18.7 - - - - 0.0 0.0 0.0
17-Jun-16 0.5 8.8 6.7 10.6 - - - - 0.0 0.0 0.0
18-Jun-16 0.5 9.8 6.7 14.5 - - - - 0.0 0.0 0.0
19-Jun-16 0.4 10.8 6.4 15.1 - - - - 0.0 0.0 0.0
20-Jun-16 0.7 11.8 6.8 18.1 - - - - 0.0 0.0 0.0
21-Jun-16 0.3 8.9 6.3 10.9 - - - - 0.0 0.0 0.0
22-Jun-16 0.3 9.9 8.1 13.3 - - - - 0.3 0.3 0.0
23-Jun-16 0.3 12.3 6.7 19.0 - - - - 0.0 0.0 0.0
24-Jun-16 0.7 12.6 5.3 16.9 - - - - 0.0 0.0 0.0
25-Jun-16 0.4 8.7 7.1 11.5 - - - - 0.4 0.4 0.0
26-Jun-16 0.3 9.1 6.6 13.7 - - - - 1.2 1.2 0.0
27-Jun-16 0.5 15.3 8.7 22.8 - - - - 0.0 0.0 0.0
28-Jun-16 0.6 15.1 9.1 21.8 - - - - 0.0 0.0 0.0
29-Jun-16 0.5 13.7 8.9 20.5 - - - - 0.0 0.0 0.0
30-Jun-16 0.3 10.4 7.3 13.3 - - - - 6.0 6.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Jul-16 0.5 9.0 6.8 11.8 - - - - 4.6 4.6 0.0
2-Jul-16 0.2 8.3 6.7 10.5 - - - - 8.9 8.9 0.0
3-Jul-16 0.2 7.8 7.5 9.5 - - - - 10.2 10.2 0.0
4-Jul-16 0.4 9.1 7.7 12.4 - - - - 0.0 0.0 0.0
5-Jul-16 0.3 9.3 8.0 11.4 - - - - 0.0 0.0 0.0
6-Jul-16 0.3 10.2 8.7 13.1 - - - - 0.0 0.0 0.0
7-Jul-16 0.4 13.0 10.1 18.1 - - - - 0.0 0.0 0.0
8-Jul-16 0.4 15.0 10.5 20.8 - - - - 0.0 0.0 0.0
9-Jul-16 0.6 13.7 10.7 19.5 - - - - 0.0 0.0 0.0
10-Jul-16 0.5 13.6 8.6 18.4 - - - - 0.0 0.0 0.0
11-Jul-16 0.5 12.2 8.1 16.2 - - - - 0.0 0.0 0.0
12-Jul-16 0.5 13.1 9.0 20.0 - - - - 3.5 3.5 0.0
13-Jul-16 0.4 10.2 9.4 11.8 - - - - 4.5 4.5 0.0
14-Jul-16 0.5 13.9 10.2 20.2 - - - - 0.0 0.0 0.0
15-Jul-16 0.5 13.4 9.1 19.1 - - - - 0.0 0.0 0.0
16-Jul-16 0.4 16.6 11.5 23.5 - - - - 0.0 0.0 0.0
17-Jul-16 0.3 15.8 11.7 22.6 - - - - 0.3 0.3 0.0
18-Jul-16 0.4 19.0 11.6 26.2 - - - - 0.0 0.0 0.0
19-Jul-16 0.6 15.0 10.1 20.1 - - - - 0.0 0.0 0.0
20-Jul-16 0.6 12.5 8.9 16.8 - - - - 0.0 0.0 0.0
21-Jul-16 0.5 11.0 7.6 14.1 - - - - 0.0 0.0 0.0
22-Jul-16 0.2 8.5 7.2 9.2 - - - - 9.8 9.8 0.0
23-Jul-16 0.3 8.4 6.9 9.8 - - - - 18.4 18.4 0.0
24-Jul-16 0.6 8.8 6.4 11.3 - - - - 0.3 0.3 0.0
25-Jul-16 0.4 9.7 6.3 14.2 - - - - 0.0 0.0 0.0
26-Jul-16 0.2 9.2 9.2 11.8 - - - - 0.3 0.3 0.0
27-Jul-16 0.2 10.8 9.8 12.7 - - - - 0.8 0.8 0.0
28-Jul-16 0.3 11.8 7.2 15.2 - - - - 3.8 3.8 0.0
29-Jul-16 0.6 9.2 7.2 11.9 - - - - 6.8 6.8 0.0
30-Jul-16 0.5 10.5 8.1 15.7 - - - - 0.0 0.0 0.0
31-Jul-16 0.4 9.9 7.2 12.6 - - - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.1  2007 – 2016 Sulphurets Creek Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Air Temperature

(ºC)

Wind 
Speed
(m/s)

1-Aug-16 0.3 10.3 7.2 13.3 - - - - 0.0 0.0 0.0
2-Aug-16 0.6 11.3 7.5 16.8 - - - - 0.0 0.0 0.0
3-Aug-16 0.3 10.0 6.8 14.7 - - - - 5.7 5.7 0.0
4-Aug-16 0.3 8.7 6.9 12.2 - - - - 1.6 1.6 0.0
5-Aug-16 0.3 14.9 11.4 22.0 - - - - 0.0 0.0 0.0
6-Aug-16 0.3 18.1 10.8 24.6 - - - - 0.0 0.0 0.0
7-Aug-16 0.5 17.2 10.4 25.0 - - - - 0.0 0.0 0.0
8-Aug-16 0.4 12.5 10.0 17.3 - - - - 0.6 0.6 0.0
9-Aug-16 0.3 11.5 7.9 14.2 - - - - 1.2 1.2 0.0
10-Aug-16 0.2 10.2 9.8 12.5 - - - - 2.8 2.8 0.0
11-Aug-16 0.3 11.9 10.1 15.8 - - - - 0.7 0.7 0.0
12-Aug-16 0.3 12.7 10.8 16.7 - - - - 0.0 0.0 0.0
13-Aug-16 0.2 12.4 10.0 14.7 - - - - 0.2 0.2 0.0
14-Aug-16 0.2 11.1 8.9 15.2 - - - - 5.6 5.6 0.0
15-Aug-16 0.4 10.9 6.6 13.3 - - - - 18.8 18.8 0.0
16-Aug-16 0.3 9.5 4.9 14.3 - - - - 0.0 0.0 0.0
17-Aug-16 0.4 10.9 7.9 17.2 - - - - 0.0 0.0 0.0
18-Aug-16 0.3 12.5 10.7 17.4 - - - - 0.0 0.0 0.0
19-Aug-16 0.4 13.1 7.8 15.7 - - - - 0.8 0.8 0.0
20-Aug-16 0.4 11.5 6.3 16.1 - - - - 0.0 0.0 0.0
21-Aug-16 0.3 10.7 6.9 16.2 - - - - 0.0 0.0 0.0
22-Aug-16 0.4 10.8 8.1 16.1 - - - - 0.0 0.0 0.0
23-Aug-16 0.4 12.0 8.2 17.1 - - - - 0.0 0.0 0.0
24-Aug-16 0.3 14.2 9.6 20.4 - - - - 0.0 0.0 0.0
25-Aug-16 0.3 14.4 9.5 20.0 - - - - 0.0 0.0 0.0
26-Aug-16 0.6 11.5 9.2 13.6 - - - - 3.8 3.8 0.0
27-Aug-16 0.7 13.5 8.7 18.5 - - - - 0.0 0.0 0.0
28-Aug-16 1.1 12.3 7.4 16.0 - - - - 0.0 0.0 0.0
29-Aug-16 0.6 8.9 7.0 10.4 - - - - 3.8 3.8 0.0
30-Aug-16 0.5 9.8 7.9 12.6 - - - - 0.1 0.1 0.0
31-Aug-16 0.2 9.7 8.1 12.2 - - - - 1.4 1.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

2008
Jan-08 0.5 -11.7 -14.0 -9.5 -31.1 -3.8 89.6 2.9 - 100.4 54.3 0.0 54.3
Feb-08 0.3 -9.8 -12.7 -6.6 -31.0 1.4 91.8 19.5 - 100.7 109.5 0.0 109.5
Mar-08 0.3 -4.6 -8.2 -0.5 -13.5 2.2 82.8 75.3 - 101.2 87.1 0.0 87.1
Apr-08 0.5 -1.6 -5.6 3.1 -11.6 8.5 70.4 129.7 - 101.5 45.3 8.6 36.8
May-08 0.3 3.0 -1.2 8.4 -5.8 18.2 80.0 164.1 - 101.8 86.8 76.1 10.7
Jun-08 0.3 5.5 1.5 10.0 -1.7 20.2 80.5 165.0 - 101.8 60.6 60.6 0.0
Jul-08 0.2 7.9 4.6 11.9 0.8 24.8 84.0 131.2 - 101.8 59.8 59.8 0.0
Aug-08 0.1 8.5 5.2 12.6 1.5 24.4 91.7 107.5 - 101.5 121.3 121.3 0.0
Sep-08 0.1 6.6 4.0 10.4 0.1 17.4 96.7 74.4 - 102.0 112.8 112.8 0.0
Oct-08 0.2 2.3 0.9 5.2 -4.7 14.3 - 22.3 - 101.3 308.7 237.8 70.9
Nov-08 0.3 0.2 -1.2 3.1 -5.6 6.1 - 7.2 - 100.8 271.4 122.2 149.2
Dec-08 0.6 -7.7 -9.5 -2.9 -22.0 4.4 - 1.7 - 101.1 99.8 23.9 75.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2009
Jan-09 0.2 -4.9 -6.9 -0.1 -27.2 8.4 - 6.4 - 101.3 80.9 9.3 71.6
Feb-09 0.3 -5.6 -7.2 -0.8 -13.6 3.6 - 37.1 - 101.2 95.1 18.4 76.7
Mar-09 - -3.6 -6.3 2.2 -17.0 6.4 - 55.0 - 100.9 74.8 3.0 71.8
Apr-09 - 2.7 -1.0 8.1 -8.6 12.1 - 123.5 - 101.7 61.4 52.9 8.5
May-09 - 3.6 -1.2 9.4 -3.9 16.3 76.6 206.2 - 101.7 41.4 39.6 1.8
Jun-09 - 7.8 3.0 14.1 -0.4 22.7 79.0 - - 101.7 48.0 48.0 0.0
Jul-09 - 13.6 8.3 20.1 3.3 30.2 74.2 - - 102.3 54.2 54.2 0.0
Aug-09 - 11.1 7.5 15.0 4.1 23.9 83.6 91.8 - 102.0 45.6 45.6 0.0
Sep-09 0.2 7.9 5.4 10.8 -2.7 17.5 100.0 81.3 - 101.7 190.9 190.2 0.7
Oct-09 0.3 1.1 -1.2 4.1 -7.6 11.3 91.2 56.6 - 101.4 143.3 67.5 75.7
Nov-09 0.3 -3.5 -5.4 -1.8 -9.6 2.0 96.1 3.0 - 100.2 133.9 1.0 132.9
Dec-09 0.3 -9.9 -12.8 -6.8 -22.1 1.9 89.5 2.6 - 101.5 61.4 0.0 61.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 110 of 117



Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2010
Jan-10 0.5 -3.4 -5.4 -1.4 -19.3 3.6 83.8 14.5 - 100.5 78.5 4.1 74.4
Feb-10 0.4 -1.9 -5.0 2.4 -11.6 8.8 82.5 46.9 - 101.0 55.9 0.8 55.1
Mar-10 0.3 -2.1 -4.9 1.4 -12.6 5.7 88.0 77.6 - 100.6 148.9 11.1 137.8
Apr-10 0.4 0.5 -4.1 6.1 -13.0 15.1 73.5 183.6 - 101.1 55.5 24.9 30.6
May-10 0.4 5.4 0.3 11.2 -4.9 19.2 72.3 257.8 - 101.7 31.8 30.0 1.8
Jun-10 0.3 7.4 3.2 12.3 -1.3 19.4 80.4 231.0 - 101.8 70.4 70.4 0.0
Jul-10 0.3 9.9 5.1 15.5 1.0 24.9 82.1 216.5 - 102.2 71.9 71.9 0.0
Aug-10 0.1 10.9 6.5 16.8 1.7 29.2 83.6 179.6 - 101.9 61.4 61.4 0.0
Sep-10 0.2 6.3 2.4 11.6 -1.9 18.6 86.7 113.0 - 101.5 224.5 224.5 0.0
Oct-10 0.3 1.4 -0.8 4.3 -6.2 17.2 96.5 52.0 - 101.0 237.0 163.2 73.8
Nov-10 0.4 -4.9 -7.2 -2.3 -19.5 5.5 87.1 15.2 - 101.1 179.3 21.4 157.8
Dec-10 0.4 -7.6 -10.5 -4.8 -18.0 1.2 87.2 2.4 - 100.4 54.0 0.0 54.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2011
Jan-11 0.3 -7.4 -9.7 -5.3 -27.1 0.5 86.3 6.1 - 101.3 174.3 0.0 174.3
Feb-11 0.6 -9.1 -12.6 -5.1 -26.3 0.7 82.3 28.6 - 101.1 111.0 0.0 111.0
Mar-11 0.5 -4.4 -8.9 0.4 -22.4 7.9 72.1 116.3 - 100.6 76.8 2.0 74.8
Apr-11 0.3 -1.0 -5.3 3.8 -10.5 9.8 76.7 182.8 - 101.2 44.6 0.8 43.8
May-11 0.3 4.1 -0.4 10.1 -5.4 20.4 80.7 218.7 - 101.6 42.9 37.7 5.3
Jun-11 0.2 7.9 4.1 12.5 1.0 20.2 80.5 199.3 - 101.7 36.5 36.5 0.0
Jul-11 0.2 8.9 5.5 13.0 2.1 25.6 85.6 160.2 - 101.7 65.7 65.7 0.0
Aug-11 0.1 7.8 4.3 12.0 1.5 19.4 92.0 137.8 - 101.8 170.1 170.1 0.0
Sep-11 0.2 6.0 3.2 9.3 -1.1 18.8 93.7 78.1 - 101.3 364.1 364.1 0.0
Oct-11 0.2 0.9 -1.0 3.4 -3.3 11.9 94.0 48.8 - 101.1 140.6 41.5 99.1
Nov-11 0.1 -5.9 -8.5 -3.5 -21.0 0.1 91.1 3.5 - 100.3 27.5 0.0 27.5
Dec-11 0.3 -5.7 -8.1 -3.3 -14.9 0.9 93.7 3.4 - 101.3 244.5 0.0 244.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2012
Jan-12 0.3 -9.1 -11.9 -6.3 -31.7 2.0 86.0 14.1 - 100.4 254.2 0.0 254.2
Feb-12 0.3 -4.0 -7.6 0.1 -18.7 4.2 79.2 53.8 - 101.2 34.8 0.0 34.8
Mar-12 0.4 -4.3 -8.7 0.4 -15.6 7.5 73.9 115.7 - 100.2 92.2 3.5 88.8
Apr-12 0.4 1.0 -3.3 6.3 -10.0 11.1 69.8 188.1 - 101.3 50.2 27.8 22.4
May-12 0.3 2.2 -1.6 7.2 -5.6 16.4 73.3 209.1 - 101.7 51.6 31.2 20.4
Jun-12 0.2 6.3 2.3 11.2 -2.9 23.8 77.0 207.8 - 101.6 84.8 84.8 0.0
Jul-12 0.2 10.1 5.9 15.2 0.5 24.1 74.4 209.9 - 102.1 85.3 85.3 0.0
Aug-12 0.1 10.1 5.9 15.4 2.1 24.5 77.4 168.4 - 102.0 65.6 65.6 0.0
Sep-12 0.1 6.4 3.0 11.6 -0.3 21.7 81.4 116.1 - 102.1 183.2 183.2 0.0
Oct-12 0.2 -1.2 -4.4 3.5 -16.7 16.9 71.7 75.5 - 101.5 102.4 78.5 23.9
Nov-12 0.3 -4.9 -7.5 -2.5 -16.7 3.1 89.0 - - 100.7 84.2 4.7 79.5
Dec-12 0.5 -8.5 -11.5 -6.2 -19.2 -0.7 86.0 - - 100.3 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2013
Jan-13 0.4 -4.6 -6.9 -2.3 -18.9 0.9 93.8 - - 101.4 98.1 0.0 98.1
Feb-13 0.1 -3.4 -5.9 -0.6 -14.6 1.1 91.5 42.7 - 101.1 141.8 0.0 141.8
Mar-13 0.1 -4.8 -9.5 1.0 -16.2 8.1 75.5 119.7 - 101.6 43.0 0.1 42.9
Apr-13 0.4 -1.0 -5.2 4.0 -11.6 9.8 69.7 179.5 - 101.6 87.9 29.1 58.8
May-13 0.2 4.8 0.1 11.4 -4.5 19.8 78.0 233.4 - 101.9 72.3 58.6 13.7
Jun-13 0.2 10.4 5.3 16.5 0.1 25.2 73.6 251.4 - 101.9 17.3 17.3 0.0
Jul-13 0.2 11.2 6.7 16.9 2.1 27.7 76.7 231.7 - 102.2 19.6 19.6 0.0
Aug-13 0.1 11.6 6.8 17.5 2.1 26.2 79.9 186.4 - 101.8 48.4 48.4 0.0
Sep-13 0.1 8.3 4.0 14.0 -1.6 24.8 82.4 131.2 - 101.2 78.1 78.1 0.0
Oct-13 0.1 3.0 0.5 6.6 -3.0 11.4 97.0 61.1 - 102.0 126.8 117.4 9.4
Nov-13 0.1 -4.8 -7.0 -2.2 -22.2 2.6 93.2 58.1 - 101.3 137.8 0.0 137.8
Dec-13 0.2 -6.2 -8.5 -4.0 -20.8 0.5 93.7 - - 101.5 283.8 0.0 283.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2014
Jan-14 0.5 -3.1 -4.8 -0.8 -13.9 4.1 96.7 9.8 - 101.6 126.5 0.1 126.4
Feb-14 0.9 -9.9 -13.7 -4.8 -22.6 4.3 64.5 52.2 - 101.0 44.5 0.0 44.5
Mar-14 0.9 -5.1 -9.0 -1.0 -23.1 7.7 67.0 119.9 - 101.0 116.6 0.0 116.6
Apr-14 0.6 0.4 -3.7 5.0 -8.6 9.7 77.1 165.9 - 101.1 186.6 44.4 142.2
May-14 0.2 4.9 -0.1 11.7 -4.2 16.8 72.7 272.3 - 101.9 16.8 16.7 0.1
Jun-14 0.3 7.7 3.2 12.7 -0.5 17.8 75.1 247.7 - 101.9 61.5 61.5 0.0
Jul-14 - 12.8 8.8 16.8 6.2 25.9 - - - - 74.7 74.7 0.0
Aug-14 - 12.7 9.7 15.7 6.5 24.3 - - - - 124.1 124.1 0.0
Sep-14 - 9.7 6.9 12.5 1.4 20.6 - - - - 212.7 212.7 0.0
Oct-14 0.4 3.0 0.4 6.1 -4.5 11.4 92.3 43.4 0.0 100.4 179.9 168.0 11.9
Nov-14 0.4 -3.2 -5.2 -0.5 -19.8 3.6 92.8 13.0 19.7 101.2 105.7 5.0 100.8
Dec-14 0.6 -2.9 -5.2 -0.8 -14.9 4.5 88.7 4.5 36.3 100.8 62.3 14.3 48.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2015
Jan-15 0.5 -3.0 -5.1 -0.8 -18.6 4.2 93.5 20.2 62.3 101.2 164.4 19.5 144.9
Feb-15 0.4 -3.0 -5.8 0.8 -13.9 7.6 87.2 42.0 91.0 101.4 79.3 9.6 69.7
Mar-15 0.5 -0.8 -3.9 3.4 -10.3 6.4 83.8 93.1 110.0 101.1 165.1 25.6 139.5
Apr-15 0.6 1.0 -2.3 5.3 -5.8 9.4 81.0 146.7 102.9 101.0 59.2 23.6 35.6
May-15 0.5 8.2 2.6 15.2 -3.6 22.3 73.2 248.5 23.6 101.6 7.1 7.1 0.0
Jun-15 0.5 10.2 6.1 15.2 0.6 21.5 79.9 199.4 0.0 101.7 23.3 23.3 0.0
Jul-15 0.4 11.5 8.0 16.0 3.2 27.9 83.6 165.5 0.0 101.6 142.4 142.4 0.0
Aug-15 0.3 9.7 6.3 14.5 2.0 20.6 89.5 130.0 0.0 101.3 165.2 165.2 0.0
Sep-15 0.3 5.7 2.7 9.6 -0.9 14.6 91.3 82.9 0.0 101.1 141.9 141.9 0.0
Oct-15 0.3 3.1 0.8 6.8 -3.5 12.9 93.1 52.5 0.0 101.0 263.2 230.7 32.5
Nov-15 0.3 -2.8 -4.9 -0.6 -15.0 3.0 93.4 20.2 28.7 100.9 157.0 3.7 153.3
Dec-15 0.5 -6.6 -8.8 -4.6 -18.3 1.9 90.9 - 54.7 100.2 52.7 0.0 52.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-3.2  2008 – 2016 Sulphurets Creek Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2016
Jan-16 0.5 -2.9 -4.9 -0.5 -10.6 3.7 89.7 7.1 64.6 100.6 58.9 8.7 50.2
Feb-16 0.4 -1.3 -3.8 1.6 -10.8 4.6 89.6 35.4 97.1 100.8 162.2 16.0 146.3
Mar-16 0.6 0.8 -2.7 5.3 -9.1 14.9 76.9 105.8 97.5 100.6 37.2 11.5 25.7
Apr-16 0.5 3.1 -0.4 7.9 -3.4 15.9 82.6 148.2 36.2 101.2 120.4 98.0 22.4
May-16 0.5 7.0 3.5 11.1 -1.2 18.3 92.7 146.2 0.0 101.4 85.9 82.8 3.2
Jun-16 0.5 9.7 5.7 14.4 1.0 22.8 - - - - 43.6 43.6 0.0
Jul-16 0.4 11.6 8.6 15.5 6.3 26.2 - - - - 72.1 72.1 0.0
Aug-16 0.4 11.9 8.5 16.2 4.9 25.0 - - - - 47.2 47.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total Total
2016

3-Sep-16 2.4 - 5.9 4.4 9.2 77.8 133.7 0.0 101.6 0.2 0.2 0.0
4-Sep-16 1.5 - 5.4 4.4 8.1 83.7 108.7 0.0 101.5 0.3 0.3 0.0
5-Sep-16 1.5 - 4.6 3.3 6.8 89.1 98.9 0.0 101.1 1.2 1.2 0.0
6-Sep-16 2.5 - 4.5 3.8 6.2 99.0 80.5 0.0 101.1 2.7 2.7 0.0
7-Sep-16 2.4 - 3.2 2.2 4.3 96.9 44.1 0.0 101.0 13.7 13.7 0.0
8-Sep-16 2.7 - 3.4 2.3 4.9 98.2 75.1 0.0 101.8 3.9 3.9 0.0
9-Sep-16 6.7 - 4.9 2.0 9.7 90.8 63.8 0.0 100.9 18.0 18.0 0.0
10-Sep-16 3.1 - 2.4 0.4 5.7 92.9 108.5 0.0 101.5 1.3 1.3 0.0
11-Sep-16 2.8 - 5.5 2.2 9.9 76.8 206.2 0.0 102.5 0.0 0.0 0.0
12-Sep-16 2.8 - 6.8 3.8 11.4 75.3 176.9 0.0 102.4 0.0 0.0 0.0
13-Sep-16 4.1 - 6.6 5.1 8.3 89.0 30.5 0.0 101.7 10.9 10.9 0.0
14-Sep-16 3.5 - 6.3 4.7 7.4 97.2 135.0 0.0 101.6 1.2 1.2 0.0
15-Sep-16 2.8 - 5.8 3.7 7.9 93.7 54.2 0.0 101.5 8.7 8.7 0.0
16-Sep-16 2.9 - 5.1 2.8 7.4 91.6 123.3 0.0 100.8 16.7 16.7 0.0
17-Sep-16 2.2 - 2.4 1.4 5.2 97.1 71.6 0.0 100.3 7.4 7.4 0.0
18-Sep-16 1.3 - 3.0 1.6 5.0 95.4 74.8 0.0 100.9 0.7 0.7 0.0
19-Sep-16 1.6 - 4.4 2.6 7.0 85.9 90.8 0.0 101.6 0.0 0.0 0.0
20-Sep-16 2.7 - 5.9 3.5 9.0 70.5 176.9 0.0 102.2 0.0 0.0 0.0
21-Sep-16 2.3 - 6.1 3.3 10.2 61.0 176.6 0.0 101.9 0.2 0.2 0.0
22-Sep-16 6.8 - 5.8 1.1 10.1 52.0 96.4 0.0 100.8 3.1 3.1 0.0
23-Sep-16 3.5 - 1.1 -0.1 2.2 96.2 53.7 0.0 100.7 4.9 2.7 2.2
24-Sep-16 3.8 - 1.1 -0.2 3.5 93.3 53.4 0.0 101.6 1.9 1.0 0.9
25-Sep-16 3.3 - 2.1 0.1 5.8 93.6 30.9 0.0 101.3 28.9 28.9 0.0
26-Sep-16 5.2 - 2.0 -1.1 6.7 98.1 36.0 0.0 100.8 12.9 12.9 0.0
27-Sep-16 2.5 - -0.6 -1.8 1.2 97.4 85.0 0.0 101.9 3.1 0.0 3.1
28-Sep-16 2.5 - 1.4 -0.6 4.2 78.9 122.3 0.0 102.0 0.0 0.0 0.0
29-Sep-16 3.2 - 2.6 0.0 6.8 60.3 153.5 0.0 102.0 0.0 0.0 0.0
30-Sep-16 6.9 - 0.0 -1.5 1.4 76.5 50.8 0.0 101.7 0.2 0.0 0.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Date

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Oct-16 5.2 - 0.0 -1.1 2.3 66.9 66.2 0.0 101.4 0.5 0.0 0.5
2-Oct-16 2.4 - 0.7 -1.8 4.1 63.4 128.4 0.0 101.0 0.1 0.0 0.1
3-Oct-16 2.8 - 1.4 -0.5 2.6 71.3 56.4 0.0 100.7 0.1 0.1 0.0
4-Oct-16 1.4 - 1.2 0.1 2.8 84.8 37.4 0.0 100.9 2.3 1.4 0.9
5-Oct-16 0.9 - -0.2 -1.6 1.4 99.0 30.6 2.2 101.2 7.2 0.0 7.2
6-Oct-16 3.0 - -0.7 -2.9 1.9 90.2 73.2 3.5 101.3 4.0 0.0 4.0
7-Oct-16 5.4 - -0.4 -1.2 0.9 71.7 63.4 3.1 101.0 0.0 0.0 0.0
8-Oct-16 3.6 - -2.3 -3.1 -1.0 77.8 41.8 2.7 101.2 0.7 0.0 0.7
9-Oct-16 2.7 - -1.5 -4.8 1.7 58.7 129.3 2.7 101.6 0.0 0.0 0.0
10-Oct-16 2.0 - 1.4 -1.3 4.9 36.8 128.4 2.4 101.8 0.0 0.0 0.0
11-Oct-16 1.7 - 1.7 -1.1 5.0 37.7 123.7 1.7 101.7 0.1 0.1 0.0
12-Oct-16 2.6 - 0.3 -3.4 3.7 46.3 111.6 0.6 100.9 0.1 0.0 0.1
13-Oct-16 5.7 - -1.8 -3.6 2.0 79.6 26.0 1.1 99.5 5.3 0.0 5.3
14-Oct-16 3.8 - -2.9 -4.2 -1.2 89.6 57.5 2.4 99.0 1.7 0.0 1.7
15-Oct-16 4.2 - -3.0 -4.2 -1.2 86.9 40.2 1.3 99.2 0.5 0.0 0.5
16-Oct-16 2.6 - -2.6 -4.8 0.9 81.9 88.3 1.2 99.0 0.3 0.0 0.3
17-Oct-16 4.3 - -0.7 -2.5 1.3 79.5 48.9 0.7 99.9 0.0 0.0 0.0
18-Oct-16 3.7 - -0.6 -1.8 1.7 81.3 54.7 0.5 100.8 2.0 0.0 2.0
19-Oct-16 5.5 - -1.1 -1.9 0.4 92.2 21.7 2.1 100.8 9.8 0.0 9.8
20-Oct-16 3.9 - -1.3 -2.3 -0.3 92.7 32.8 2.9 100.3 5.1 0.0 5.1
21-Oct-16 7.3 - -1.2 -2.2 0.0 87.7 48.3 1.8 100.1 0.0 0.0 0.0
22-Oct-16 4.7 - -1.0 -2.0 0.7 86.2 69.6 0.8 100.5 1.6 0.0 1.6
23-Oct-16 5.5 - -0.9 -2.0 0.5 81.9 28.4 0.0 100.8 0.0 0.0 0.0
24-Oct-16 7.7 - -0.1 -1.6 1.8 79.9 78.8 0.0 100.7 0.7 0.0 0.7
25-Oct-16 6.4 - -0.2 -1.1 1.7 83.8 81.2 0.0 100.6 0.0 0.0 0.0
26-Oct-16 2.2 - 0.1 -1.4 3.2 89.9 56.5 0.0 100.8 0.7 0.0 0.7
27-Oct-16 4.5 - -0.1 -1.0 0.7 86.0 20.7 0.0 100.3 0.4 0.0 0.4
28-Oct-16 1.6 - 0.0 -2.9 3.6 74.9 76.5 0.0 101.2 0.0 0.0 0.0
29-Oct-16 3.0 - -2.6 -4.0 -0.2 82.9 59.3 0.0 101.0 0.6 0.0 0.6
30-Oct-16 1.7 - -1.5 -3.7 1.5 76.6 77.8 0.0 100.6 0.0 0.0 0.0
31-Oct-16 1.5 - -1.0 -2.5 1.9 71.0 80.0 0.0 100.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Nov-16 3.5 - -1.9 -3.1 0.3 82.8 32.2 0.3 99.9 0.7 0.0 0.7
2-Nov-16 6.2 - -2.9 -4.8 -0.7 91.3 43.1 1.8 100.0 3.5 0.0 3.5
3-Nov-16 9.5 - -0.6 -1.6 1.2 90.8 16.8 0.8 99.8 6.0 0.0 6.0
4-Nov-16 11.5 - -0.3 -1.9 1.5 93.7 13.3 1.0 99.5 18.1 0.0 18.1
5-Nov-16 6.0 - -1.0 -2.0 0.3 87.5 40.3 1.6 99.6 3.5 0.0 3.5
6-Nov-16 4.6 - -1.8 -3.0 -0.9 92.9 36.2 6.7 100.2 9.0 0.0 9.0
7-Nov-16 9.2 - -1.5 -3.0 0.3 95.4 10.3 1.6 99.8 9.9 0.0 9.9
8-Nov-16 5.5 - -0.6 -1.5 0.6 94.0 12.2 4.2 100.1 12.3 0.0 12.3
9-Nov-16 6.4 - -0.1 -1.4 1.0 89.1 21.1 1.5 101.0 0.9 0.0 0.9
10-Nov-16 10.5 - 0.6 -0.9 2.1 80.8 10.8 1.9 100.5 1.6 0.5 1.1
11-Nov-16 4.6 - -0.9 -2.5 0.8 85.4 37.9 3.7 100.4 6.4 0.0 6.4
12-Nov-16 3.1 - -1.7 -3.2 0.1 74.1 46.6 2.3 100.3 0.0 0.0 0.0
13-Nov-16 6.1 - -1.6 -4.0 1.2 91.4 20.9 2.8 99.9 6.9 0.0 6.9
14-Nov-16 3.0 - -3.7 -4.2 -2.8 93.2 21.8 7.9 100.4 3.8 0.0 3.8
15-Nov-16 2.0 - -4.5 -6.5 -2.7 83.1 55.3 6.0 100.3 3.0 0.0 3.0
16-Nov-16 2.9 - -5.7 -7.6 -3.5 64.9 48.7 6.5 100.8 0.0 0.0 0.0
17-Nov-16 1.3 - -6.4 -7.5 -4.8 78.6 23.2 7.1 101.1 0.0 0.0 0.0
18-Nov-16 3.7 - -6.4 -8.2 -5.1 86.0 37.1 6.0 101.1 0.0 0.0 0.0
19-Nov-16 3.8 - -6.8 -8.9 -5.1 85.5 43.3 2.2 100.2 0.5 0.0 0.5
20-Nov-16 1.2 - -8.9 -10.8 -7.1 71.7 45.7 1.7 99.9 0.2 0.0 0.2
21-Nov-16 2.5 - -8.3 -10.8 -5.9 53.4 33.8 2.0 100.1 0.3 0.0 0.3
22-Nov-16 3.3 - -6.0 -9.1 -3.4 84.4 32.3 2.3 99.9 0.3 0.0 0.3
23-Nov-16 5.5 - -5.2 -6.0 -3.8 87.0 22.2 2.4 99.8 0.4 0.0 0.4
24-Nov-16 3.9 - -4.9 -6.5 -3.3 86.2 18.9 2.1 99.8 0.1 0.0 0.1
25-Nov-16 2.5 - -5.6 -6.3 -4.6 87.7 16.6 3.2 100.3 2.7 0.0 2.7
26-Nov-16 3.5 - -7.6 -9.6 -5.9 77.2 34.8 2.0 100.0 0.1 0.0 0.1
27-Nov-16 2.9 - -7.3 -9.1 -5.8 85.2 13.4 2.3 99.1 1.2 0.0 1.2
28-Nov-16 1.8 - -5.9 -7.0 -4.1 89.3 27.0 2.3 100.1 1.3 0.0 1.3
29-Nov-16 8.9 - -2.6 -5.8 0.5 89.3 11.8 2.3 99.8 8.2 0.0 8.2
30-Nov-16 3.4 - -6.0 -9.3 -2.0 94.0 20.8 3.0 100.4 1.8 0.0 1.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Dec-16 5.3 - -5.9 -8.8 -4.1 84.6 15.1 2.2 100.5 2.8 0.0 2.8
2-Dec-16 9.2 - -4.0 -6.0 -3.3 92.5 6.9 1.2 99.3 12.8 0.0 12.8
3-Dec-16 3.4 - -8.1 -9.5 -5.5 92.7 17.1 5.5 100.2 5.1 0.0 5.1
4-Dec-16 2.3 - -10.9 -13.0 -9.3 74.0 33.9 5.5 100.6 0.3 0.0 0.3
5-Dec-16 3.0 - -13.0 -16.2 -10.3 71.4 31.5 5.0 101.4 0.5 0.0 0.5
6-Dec-16 2.2 - -15.9 -18.4 -14.1 76.5 30.1 4.0 101.8 0.3 0.0 0.3
7-Dec-16 3.7 - -13.8 -18.0 -10.6 51.7 22.7 4.6 102.0 0.0 0.0 0.0
8-Dec-16 2.2 - -12.1 -13.9 -10.1 39.3 29.4 5.6 101.5 0.0 0.0 0.0
9-Dec-16 4.8 - -14.1 -16.8 -12.1 42.4 32.8 2.9 100.5 0.2 0.0 0.2
10-Dec-16 2.4 - -17.5 -20.0 -15.5 63.1 32.3 0.9 100.3 0.4 0.0 0.4
11-Dec-16 6.3 - -16.6 -20.0 -10.9 49.5 29.1 0.9 101.0 0.0 0.0 0.0
12-Dec-16 1.6 - -10.6 -14.3 -7.5 35.8 30.8 0.4 101.7 0.0 0.0 0.0
13-Dec-16 0.9 - -7.0 -9.8 -4.1 21.3 31.4 0.3 101.8 0.0 0.0 0.0
14-Dec-16 2.6 - -9.9 -11.8 -7.3 32.9 31.0 0.3 101.4 0.1 0.0 0.1
15-Dec-16 5.2 - -12.6 -14.4 -10.9 37.1 31.3 0.4 101.4 0.0 0.0 0.0
16-Dec-16 2.2 - -10.1 -12.8 -7.0 35.2 18.3 0.5 101.2 0.1 0.0 0.1
17-Dec-16 4.3 - -7.2 -9.7 -4.7 94.0 11.3 2.5 101.0 8.3 0.0 8.3
18-Dec-16 5.8 - -4.8 -7.2 -3.5 96.5 6.1 18.9 99.7 15.4 0.0 15.4
19-Dec-16 5.0 - -6.9 -7.5 -6.3 94.6 13.2 18.8 99.8 2.7 0.0 2.7
20-Dec-16 5.8 - -7.1 -8.6 -4.8 94.5 13.0 13.3 99.7 4.2 0.0 4.2
21-Dec-16 4.7 - -6.9 -8.1 -5.9 94.4 8.5 8.8 99.8 4.6 0.0 4.6
22-Dec-16 - - -8.9 -10.8 -7.0 92.3 25.7 13.2 100.1 0.0 0.0 0.0
23-Dec-16 2.8 - -9.0 -11.0 -6.9 52.2 30.7 11.6 100.6 0.0 0.0 0.0
24-Dec-16 1.7 - -9.5 -11.1 -8.2 41.2 20.3 10.6 101.1 0.4 0.0 0.4
25-Dec-16 3.2 - -10.5 -13.0 -8.3 53.6 16.0 9.7 100.5 1.3 0.0 1.3
26-Dec-16 5.7 - -8.8 -11.8 -6.5 88.1 10.2 7.7 98.9 10.6 0.0 10.6
27-Dec-16 4.5 - -6.3 -7.3 -5.5 93.4 14.1 13.7 99.4 4.9 0.0 4.9
28-Dec-16 3.6 - -7.3 -9.0 -6.3 90.0 10.9 16.5 100.8 5.3 0.0 5.3
29-Dec-16 2.6 - -8.5 -10.1 -6.6 67.2 30.7 18.4 100.8 0.0 0.0 0.0
30-Dec-16 6.4 - -8.0 -10.5 -5.4 87.8 21.6 16.9 101.4 1.1 0.0 1.1
31-Dec-16 8.5 - -9.3 -12.2 -5.3 75.0 28.0 9.0 101.3 2.0 0.0 2.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

2017
1-Jan-17 5.5 18.9 -8.4 -10.5 -6.7 66.0 30.4 1.0 102.1 0.5 0.0 0.5
2-Jan-17 4.2 14.1 -5.0 -7.9 -2.8 60.3 30.4 0.6 102.2 0.6 0.0 0.6
3-Jan-17 4.1 13.3 -1.5 -3.7 1.0 43.7 31.3 0.2 102.6 0.0 0.0 0.0
4-Jan-17 1.5 4.3 0.4 -4.2 2.9 29.8 29.6 0.0 102.1 0.1 0.0 0.1
5-Jan-17 1.4 8.4 -8.6 -12.5 -3.6 72.4 14.0 0.6 100.9 1.2 0.0 1.2
6-Jan-17 6.2 21.0 -12.2 -13.0 -10.9 76.8 25.6 1.6 100.1 0.9 0.0 0.9
7-Jan-17 8.3 20.0 -13.5 -15.2 -10.9 67.7 26.0 0.6 100.9 0.0 0.0 0.0
8-Jan-17 7.9 23.6 -10.9 -15.3 -7.9 45.5 36.5 0.3 100.6 0.0 0.0 0.0
9-Jan-17 8.9 22.1 -14.4 -15.9 -12.3 43.4 37.4 0.4 100.3 0.0 0.0 0.0
10-Jan-17 6.4 15.6 -10.8 -14.0 -5.8 50.8 37.5 0.6 100.8 0.0 0.0 0.0
11-Jan-17 2.3 6.3 -4.6 -10.1 -0.8 29.9 27.3 0.4 100.6 0.0 0.0 0.0
12-Jan-17 4.8 13.2 -9.0 -12.4 -6.9 88.2 18.5 1.2 100.7 1.1 0.0 1.1
13-Jan-17 4.1 14.8 -5.7 -7.5 -3.2 95.1 13.0 8.3 100.8 11.7 0.0 11.7
14-Jan-17 5.0 14.6 -3.0 -3.9 -2.4 97.7 9.5 21.2 100.6 27.4 0.0 27.4
15-Jan-17 6.0 22.4 -3.1 -4.2 -1.1 97.4 14.2 29.7 100.5 5.5 0.0 5.5
16-Jan-17 7.3 27.2 -2.2 -3.6 0.8 89.5 12.7 12.2 99.3 5.7 0.0 5.7
17-Jan-17 2.6 10.2 -2.2 -4.0 0.0 92.0 20.5 12.8 98.7 0.6 0.0 0.6
18-Jan-17 5.7 12.6 -1.3 -2.3 0.1 90.9 16.4 10.7 97.9 1.1 0.0 1.1
19-Jan-17 2.8 7.3 -4.3 -7.5 -1.8 96.8 15.2 20.1 98.4 8.7 0.0 8.7
20-Jan-17 1.8 10.6 -9.0 -10.8 -7.4 86.3 21.9 21.0 98.9 0.9 0.0 0.9
21-Jan-17 7.5 16.0 -7.3 -10.1 -4.9 78.9 51.4 16.9 99.3 0.4 0.0 0.4
22-Jan-17 4.6 14.7 -5.9 -7.7 -3.9 84.0 51.8 7.4 99.9 0.0 0.0 0.0
23-Jan-17 2.2 7.3 -6.1 -7.5 -4.2 87.3 19.0 9.1 100.5 4.2 0.0 4.2
24-Jan-17 2.2 7.4 -5.0 -7.1 -2.5 94.4 21.9 15.1 100.8 1.0 0.0 1.0
25-Jan-17 3.4 8.2 -3.6 -5.6 -1.8 91.5 21.9 20.1 101.0 8.1 0.0 8.1
26-Jan-17 5.7 21.4 -3.2 -4.4 -1.7 83.9 22.0 21.4 101.2 2.8 0.0 2.8
27-Jan-17 7.2 20.2 -2.1 -3.2 -0.7 90.7 20.1 13.1 101.0 2.3 0.0 2.3
28-Jan-17 6.5 22.0 -2.4 -4.1 -0.6 96.1 16.9 18.0 100.7 27.3 0.0 27.3
29-Jan-17 3.7 10.7 -6.7 -10.6 -3.7 93.7 29.3 33.5 101.1 7.0 0.0 7.0
30-Jan-17 4.1 11.3 -10.7 -13.1 -9.5 89.7 23.9 36.8 102.1 0.2 0.0 0.2
31-Jan-17 2.4 7.4 -11.0 -13.2 -8.4 40.9 64.9 33.3 102.4 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Feb-17 1.5 8.1 -8.0 -10.7 -5.1 28.9 63.4 31.2 102.4 0.1 0.0 0.1
2-Feb-17 6.3 18.1 -9.5 -13.8 -6.6 44.6 63.9 25.6 101.8 0.0 0.0 0.0
3-Feb-17 10.6 24.8 -15.8 -17.3 -13.4 54.1 60.8 7.5 100.9 0.8 0.0 0.8
4-Feb-17 11.6 25.3 -13.9 -16.2 -11.5 51.1 71.6 1.3 100.8 0.0 0.0 0.0
5-Feb-17 9.3 22.7 -13.1 -14.4 -11.7 50.5 73.4 0.3 100.6 0.3 0.0 0.3
6-Feb-17 10.1 19.7 -15.2 -19.0 -12.7 50.1 61.6 0.2 100.1 0.1 0.0 0.1
7-Feb-17 7.5 16.7 -18.2 -19.9 -15.3 42.0 78.2 0.3 100.6 0.1 0.0 0.1
8-Feb-17 2.3 9.9 -15.6 -18.8 -12.3 33.5 80.3 0.2 100.5 0.0 0.0 0.0
9-Feb-17 1.3 5.3 -12.0 -14.7 -9.3 33.9 82.6 0.2 98.9 0.0 0.0 0.0
10-Feb-17 2.7 15.4 -12.0 -14.3 -9.1 75.8 31.6 3.0 99.0 7.0 0.0 7.0
11-Feb-17 8.8 25.1 -6.1 -9.6 -2.5 91.8 27.8 5.4 100.2 6.3 0.0 6.3
12-Feb-17 9.0 33.0 -3.0 -3.9 -1.6 94.9 21.3 5.6 100.4 11.7 0.0 11.7
13-Feb-17 4.9 15.9 0.2 -2.2 3.4 89.4 27.1 17.0 101.1 18.1 1.6 16.5
14-Feb-17 7.9 23.0 1.1 -1.2 4.0 73.9 26.8 16.8 99.8 1.6 0.7 0.9
15-Feb-17 3.3 11.9 -2.2 -6.3 0.4 94.3 35.9 24.7 99.0 10.5 0.0 10.5
16-Feb-17 2.4 8.2 -5.1 -7.7 -3.0 74.8 59.3 28.8 98.7 0.0 0.0 0.0
17-Feb-17 2.2 6.8 -8.9 -10.7 -7.3 91.2 53.0 27.3 100.0 0.2 0.0 0.2
18-Feb-17 3.3 13.7 -9.5 -11.1 -8.5 62.7 102.6 25.9 99.8 0.1 0.0 0.1
19-Feb-17 3.7 10.3 -9.1 -11.5 -6.7 67.6 102.0 25.3 99.4 0.0 0.0 0.0
20-Feb-17 1.6 6.5 -8.3 -10.5 -5.4 68.4 99.9 24.2 99.8 0.0 0.0 0.0
21-Feb-17 3.1 7.4 -9.7 -11.7 -7.7 85.9 56.7 25.6 100.4 1.2 0.0 1.2
22-Feb-17 2.2 5.9 -10.6 -12.8 -7.8 65.1 110.3 26.1 101.5 0.0 0.0 0.0
23-Feb-17 3.4 13.4 -10.5 -11.9 -8.4 71.6 93.2 24.6 101.6 0.5 0.0 0.5
24-Feb-17 2.9 9.1 -9.6 -12.3 -6.2 50.9 110.8 22.2 101.8 0.0 0.0 0.0
25-Feb-17 5.7 17.8 -8.9 -10.6 -6.2 75.5 65.1 22.6 101.0 2.8 0.0 2.8
26-Feb-17 3.5 11.4 -10.0 -11.5 -7.9 54.1 99.5 21.0 101.0 0.0 0.0 0.0
27-Feb-17 3.0 12.3 -11.3 -13.8 -8.6 63.8 121.5 20.9 100.2 0.0 0.0 0.0
28-Feb-17 3.3 13.9 -12.1 -13.7 -10.6 79.8 46.7 21.9 99.5 3.7 0.0 3.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Mar-17 2.6 11.2 -10.4 -12.3 -7.9 89.5 63.9 26.8 100.6 4.1 0.0 4.1
2-Mar-17 7.1 17.1 -7.7 -11.4 -5.1 91.3 37.0 24.3 99.5 6.2 0.0 6.2
3-Mar-17 3.0 9.7 -11.5 -15.1 -10.0 88.3 69.1 26.9 99.5 1.2 0.0 1.2
4-Mar-17 1.8 8.9 -16.2 -17.4 -14.5 85.3 39.6 24.2 99.7 3.3 0.0 3.3
5-Mar-17 1.2 4.4 -15.0 -17.4 -11.0 85.0 50.6 25.6 99.2 1.0 0.0 1.0
6-Mar-17 1.3 5.9 -17.4 -19.3 -12.7 83.0 39.6 27.6 99.6 1.6 0.0 1.6
7-Mar-17 6.8 14.3 -14.8 -16.0 -13.3 82.2 93.9 22.5 99.9 0.0 0.0 0.0
8-Mar-17 6.2 13.5 -15.0 -16.7 -13.0 77.5 159.8 20.3 100.6 0.1 0.0 0.1
9-Mar-17 4.9 15.0 -17.2 -18.7 -16.1 72.4 156.7 20.2 101.3 0.0 0.0 0.0
10-Mar-17 5.3 14.0 -18.9 -20.9 -17.4 68.1 163.2 20.1 101.1 0.0 0.0 0.0
11-Mar-17 3.1 15.1 -16.4 -19.9 -13.0 73.4 104.5 20.0 100.6 0.4 0.0 0.4
12-Mar-17 4.1 14.1 -9.3 -13.6 -3.4 88.8 46.4 21.2 99.9 7.0 0.0 7.0
13-Mar-17 5.4 19.8 -3.8 -5.7 -2.0 93.3 79.2 28.3 99.8 9.3 0.0 9.3
14-Mar-17 6.3 16.6 -5.0 -7.7 -2.7 93.9 61.9 33.0 99.3 5.3 0.0 5.3
15-Mar-17 6.5 16.2 -7.3 -8.7 -5.6 84.8 131.5 45.5 99.8 1.0 0.0 1.0
16-Mar-17 5.4 14.5 -7.5 -8.2 -5.8 81.2 136.6 44.6 100.2 3.5 0.0 3.5
17-Mar-17 5.2 15.3 -8.1 -10.6 -6.4 89.4 97.2 43.1 99.8 3.4 0.0 3.4
18-Mar-17 2.3 6.9 -10.1 -12.1 -8.2 83.6 110.9 43.6 99.6 1.7 0.0 1.7
19-Mar-17 2.3 7.9 -9.8 -11.5 -6.7 83.0 186.2 43.0 101.1 0.0 0.0 0.0
20-Mar-17 4.0 12.0 -7.7 -10.4 -5.9 70.3 167.0 42.0 101.4 0.0 0.0 0.0
21-Mar-17 3.7 11.3 -5.3 -7.7 -2.9 54.7 175.2 41.5 100.2 0.0 0.0 0.0
22-Mar-17 3.7 10.0 -4.4 -6.2 -1.1 89.9 108.7 41.1 99.5 6.0 0.0 6.0
23-Mar-17 4.0 12.5 -7.2 -9.7 -5.0 84.3 144.3 44.1 100.2 0.3 0.0 0.3
24-Mar-17 4.9 14.6 -4.8 -7.2 -2.1 84.2 137.5 51.3 99.8 0.0 0.0 0.0
25-Mar-17 3.8 11.4 -5.2 -8.4 -3.2 93.4 132.7 55.8 100.0 9.3 0.0 9.3
26-Mar-17 5.9 13.3 -6.2 -8.3 -4.3 81.5 174.3 53.5 100.1 0.0 0.0 0.0
27-Mar-17 4.0 11.0 -3.5 -5.5 -1.9 87.1 106.6 51.1 100.2 2.9 0.0 2.9
28-Mar-17 2.0 7.5 -2.9 -4.7 -0.5 89.7 160.1 54.3 100.5 4.5 0.0 4.5
29-Mar-17 2.0 6.6 -3.1 -4.5 -0.2 93.5 150.6 54.8 100.6 1.9 0.0 1.9
30-Mar-17 4.1 12.4 -3.9 -5.2 -2.3 88.8 155.6 53.7 101.2 1.0 0.0 1.0
31-Mar-17 3.4 12.3 -3.2 -5.0 -1.4 95.9 70.7 62.5 100.8 26.5 0.0 26.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Apr-17 3.5 10.7 -3.5 -5.8 -1.1 96.8 115.4 84.2 100.7 8.3 0.0 8.3
2-Apr-17 4.4 10.6 -6.4 -7.5 -5.1 93.2 186.9 80.5 101.6 0.2 0.0 0.2
3-Apr-17 2.4 7.3 -5.4 -8.6 -0.8 77.4 229.3 76.1 101.4 0.0 0.0 0.0
4-Apr-17 8.4 21.8 -2.6 -3.5 -0.9 69.4 126.4 73.1 100.2 0.3 0.0 0.3
5-Apr-17 6.8 18.3 -2.9 -4.3 -0.8 87.0 138.2 70.4 99.8 1.7 0.0 1.7
6-Apr-17 5.0 14.9 -3.8 -5.3 -1.9 74.4 230.1 68.9 100.1 0.0 0.0 0.0
7-Apr-17 4.9 13.7 -0.4 -3.8 2.1 53.3 227.9 67.0 99.4 0.0 0.0 0.0
8-Apr-17 5.2 16.3 -1.1 -4.1 1.3 88.5 124.5 64.3 99.7 4.2 0.0 4.2
9-Apr-17 4.0 13.4 -3.1 -5.4 -1.0 75.7 245.9 63.2 100.8 0.0 0.0 0.0
10-Apr-17 1.5 5.9 0.1 -3.0 5.1 55.3 248.7 61.7 101.0 0.1 0.0 0.1
11-Apr-17 1.9 8.9 0.0 -3.2 3.4 57.4 242.1 59.0 101.4 0.0 0.0 0.0
12-Apr-17 8.3 19.6 0.5 -0.5 1.6 52.5 194.7 55.9 101.1 0.0 0.0 0.0
13-Apr-17 6.3 14.1 -0.7 -2.7 1.4 58.7 239.6 53.9 100.7 0.0 0.0 0.0
14-Apr-17 3.1 8.9 -0.3 -1.6 1.6 61.0 180.8 52.6 101.0 0.0 0.0 0.0
15-Apr-17 2.4 5.3 -2.2 -3.3 -0.8 94.1 110.6 51.5 101.4 0.9 0.0 0.9
16-Apr-17 2.2 6.8 -1.9 -3.6 1.3 83.2 181.4 51.9 101.3 1.4 0.0 1.4
17-Apr-17 2.6 9.1 -0.2 -2.9 2.4 52.9 270.5 51.1 100.8 0.0 0.0 0.0
18-Apr-17 4.1 14.2 -2.3 -4.1 0.2 74.3 235.3 50.8 100.5 2.9 0.0 2.9
19-Apr-17 2.5 7.9 -1.7 -3.8 1.3 90.2 167.0 56.8 100.7 4.8 0.0 4.8
20-Apr-17 2.6 8.6 -1.1 -2.4 1.4 90.7 185.1 53.1 101.5 0.8 0.0 0.8
21-Apr-17 3.2 9.5 -0.3 -2.4 1.8 78.9 210.1 51.0 102.1 0.0 0.0 0.0
22-Apr-17 4.9 11.8 2.2 -0.5 4.3 54.5 210.8 50.3 101.2 0.0 0.0 0.0
23-Apr-17 3.5 9.4 1.6 -0.5 4.2 61.2 275.0 48.4 100.6 0.0 0.0 0.0
24-Apr-17 2.1 8.9 1.0 -0.9 4.4 81.3 252.0 45.7 100.7 0.0 0.0 0.0
25-Apr-17 3.8 12.1 1.7 -0.8 4.3 66.1 279.1 42.7 100.5 0.1 0.1 0.0
26-Apr-17 6.0 13.0 1.3 -1.3 3.4 68.3 274.7 39.5 100.0 0.9 0.5 0.4
27-Apr-17 3.6 10.3 -3.0 -4.9 -0.8 92.6 182.7 39.8 101.0 2.1 0.0 2.1
28-Apr-17 3.3 9.0 -3.2 -4.8 -0.7 88.1 173.6 41.7 101.9 1.4 0.0 1.4
29-Apr-17 5.1 14.3 -3.2 -5.4 -1.2 76.0 163.9 39.6 100.9 0.0 0.0 0.0
30-Apr-17 2.6 9.4 -1.4 -3.3 1.3 83.5 190.2 38.4 101.1 1.7 0.0 1.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-May-17 2.9 8.1 -3.1 -4.3 -0.9 94.1 215.0 42.8 101.5 4.4 0.0 4.4
2-May-17 6.6 19.6 -1.5 -4.7 1.6 73.1 184.9 41.6 101.0 0.7 0.0 0.7
3-May-17 5.0 13.5 -1.7 -4.0 1.2 88.4 202.8 41.6 101.0 3.8 0.0 3.8
4-May-17 2.6 12.0 -1.7 -5.1 1.1 69.8 213.1 40.9 100.9 0.0 0.0 0.0
5-May-17 2.6 6.7 -1.3 -2.5 0.4 96.3 160.4 42.1 100.3 5.1 0.0 5.1
6-May-17 4.3 10.0 -2.0 -3.0 0.4 98.2 149.2 43.3 101.0 2.0 0.0 2.0
7-May-17 3.6 8.4 -2.3 -4.1 -0.6 89.0 165.7 44.2 101.3 2.7 0.0 2.7
8-May-17 2.2 6.9 -1.0 -2.4 1.1 96.9 179.0 51.0 101.3 11.0 0.0 11.0
9-May-17 1.8 7.7 -0.4 -2.5 2.7 81.5 265.3 46.4 101.4 0.4 0.0 0.4
10-May-17 3.4 11.2 1.3 -2.0 4.0 68.1 276.9 43.4 101.2 0.0 0.0 0.0
11-May-17 4.0 9.7 3.4 1.3 5.1 73.7 142.9 41.3 101.0 0.2 0.2 0.0
12-May-17 3.6 10.2 2.8 0.1 6.2 90.0 104.4 37.4 100.7 5.6 5.6 0.0
13-May-17 3.1 10.5 0.3 -1.1 3.3 95.1 216.8 36.8 100.6 5.8 0.6 5.1
14-May-17 3.4 12.3 -1.5 -2.6 0.7 94.8 158.1 34.4 100.4 0.8 0.0 0.8
15-May-17 3.8 9.8 0.5 -2.6 4.0 76.7 259.4 33.3 100.4 0.8 0.2 0.7
16-May-17 3.4 9.5 5.3 1.9 8.8 48.0 297.2 30.2 101.1 0.1 0.1 0.0
17-May-17 2.6 9.7 6.1 3.5 9.5 53.2 308.4 25.8 101.4 0.0 0.0 0.0
18-May-17 3.8 9.7 2.1 0.1 5.1 78.1 233.9 21.5 101.6 0.0 0.0 0.0
19-May-17 3.3 8.8 2.3 0.0 6.3 78.5 283.2 17.5 101.8 0.0 0.0 0.0
20-May-17 4.0 10.8 3.7 0.9 6.6 72.2 242.1 12.4 101.9 4.1 4.1 0.0
21-May-17 3.5 10.5 4.1 2.5 5.8 94.7 65.1 5.0 101.9 22.3 22.3 0.0
22-May-17 2.2 6.9 2.8 1.6 4.3 95.1 115.1 0.3 101.6 12.2 12.2 0.0
23-May-17 3.4 8.7 1.3 0.4 2.9 97.3 99.3 0.0 100.8 12.2 7.5 4.7
24-May-17 3.0 6.6 1.1 0.0 2.5 100.0 184.0 0.0 101.6 0.3 0.2 0.2
25-May-17 2.2 5.1 0.7 -0.9 2.8 95.6 156.7 0.0 101.5 0.0 0.0 0.0
26-May-17 3.0 10.7 3.7 0.1 7.1 76.8 337.0 0.0 101.6 0.0 0.0 0.0
27-May-17 2.1 6.9 6.6 1.8 11.6 51.8 352.0 0.0 102.0 0.0 0.0 0.0
28-May-17 3.0 8.6 11.4 6.9 15.4 30.5 339.6 0.0 102.0 0.2 0.2 0.0
29-May-17 2.1 7.9 9.8 7.2 12.2 56.0 210.2 0.0 101.7 0.0 0.0 0.0
30-May-17 2.3 8.0 10.0 7.2 14.1 57.2 330.2 0.0 101.1 0.0 0.0 0.0
31-May-17 2.4 8.5 5.6 2.9 8.2 87.7 160.0 0.0 100.7 2.4 2.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Jun-17 2.5 10.0 4.0 1.8 6.4 88.7 174.6 0.0 100.6 2.2 2.2 0.0
2-Jun-17 4.0 12.7 2.7 -1.4 5.7 86.4 180.0 0.0 100.7 1.4 1.4 0.0
3-Jun-17 3.0 9.2 0.2 -1.6 3.5 85.7 217.9 0.0 101.0 5.2 0.4 4.8
4-Jun-17 5.0 11.4 0.8 -0.7 3.7 81.3 154.2 0.0 101.3 0.1 0.0 0.1
5-Jun-17 5.5 13.1 1.8 0.2 3.4 86.4 152.7 0.0 101.6 0.4 0.3 0.1
6-Jun-17 6.1 14.4 4.9 1.4 8.6 77.7 266.8 0.0 101.5 0.0 0.0 0.0
7-Jun-17 3.7 11.1 11.2 6.8 15.2 56.8 295.7 0.0 101.1 0.2 0.2 0.0
8-Jun-17 3.8 17.5 12.5 5.1 19.2 62.6 191.7 0.0 100.4 11.9 11.9 0.0
9-Jun-17 3.7 8.1 0.8 -0.6 5.1 100.0 75.6 0.0 100.8 22.5 8.0 14.5
10-Jun-17 2.2 6.9 1.6 -0.9 3.8 100.0 167.7 0.0 101.0 0.2 0.1 0.0
11-Jun-17 5.1 11.0 2.0 0.1 4.9 92.8 249.9 0.0 101.2 0.1 0.1 0.0
12-Jun-17 4.4 9.5 1.1 -0.5 4.2 92.2 210.2 0.0 101.2 0.0 0.0 0.0
13-Jun-17 2.6 6.6 0.9 -0.9 5.0 91.4 185.6 0.0 101.2 1.5 0.6 0.8
14-Jun-17 4.2 11.7 1.7 -0.2 4.9 89.0 231.5 0.0 100.9 3.4 2.8 0.6
15-Jun-17 4.0 12.8 0.8 -1.2 2.0 98.2 107.6 0.0 100.2 8.8 3.1 5.7
16-Jun-17 3.9 10.2 -0.2 -1.4 1.2 99.8 165.0 0.0 100.9 4.9 0.0 4.9
17-Jun-17 4.5 10.4 0.1 -1.8 3.1 90.4 207.5 0.0 101.5 1.2 0.1 1.1
18-Jun-17 3.7 10.4 5.0 -0.4 10.2 67.3 356.7 0.0 101.6 0.0 0.0 0.0
19-Jun-17 4.3 12.2 5.8 2.8 8.4 80.7 164.8 0.0 101.1 6.6 6.6 0.0
20-Jun-17 3.9 12.1 0.9 -0.8 2.9 97.2 138.6 0.0 101.3 1.6 0.6 1.0
21-Jun-17 3.2 8.2 1.6 -0.2 4.6 95.6 183.3 0.0 102.0 1.1 0.8 0.3
22-Jun-17 2.8 9.1 3.2 0.4 8.3 82.8 243.8 0.0 102.5 0.0 0.0 0.0
23-Jun-17 2.5 8.9 6.7 1.9 11.9 61.7 362.2 0.0 102.5 0.1 0.1 0.0
24-Jun-17 2.9 8.9 6.6 4.6 8.2 74.9 97.6 0.0 102.1 9.8 9.8 0.0
25-Jun-17 3.5 10.7 6.1 2.3 10.7 87.0 202.9 0.0 101.4 3.4 3.4 0.0
26-Jun-17 3.8 7.9 2.5 1.1 3.7 100.0 124.8 0.0 101.4 0.9 0.9 0.0
27-Jun-17 3.8 7.0 3.9 3.1 5.3 98.5 146.8 0.0 101.7 0.0 0.0 0.0
28-Jun-17 1.5 5.0 6.0 1.7 11.6 89.4 251.3 0.0 101.8 0.2 0.2 0.0
29-Jun-17 2.9 8.1 8.2 4.5 12.4 74.9 226.0 0.0 101.9 0.5 0.5 0.0
30-Jun-17 2.2 7.9 6.7 4.4 9.8 78.5 135.1 0.0 101.7 0.2 0.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Jul-17 2.2 9.7 5.7 3.9 7.6 94.1 93.4 0.0 101.4 7.0 7.0 0.0
2-Jul-17 2.7 12.0 4.3 1.6 6.7 98.1 110.3 0.0 101.3 11.8 11.8 0.0
3-Jul-17 4.0 10.4 2.2 0.7 5.6 95.7 161.1 0.0 101.7 0.2 0.2 0.0
4-Jul-17 2.7 8.7 3.3 1.4 7.2 94.1 203.6 0.0 101.7 1.8 1.8 0.0
5-Jul-17 3.1 9.0 8.0 3.2 12.4 64.4 340.7 0.0 101.9 0.0 0.0 0.0
6-Jul-17 2.6 9.0 13.1 8.7 17.2 46.3 290.2 0.0 102.2 0.0 0.0 0.0
7-Jul-17 3.1 10.5 12.0 6.2 16.8 63.5 205.9 0.0 102.0 0.0 0.0 0.0
8-Jul-17 2.4 8.5 7.4 5.1 12.8 86.6 240.3 0.0 101.8 2.0 2.0 0.0
9-Jul-17 3.9 10.7 3.3 1.4 6.2 99.4 150.2 0.0 101.5 9.5 9.5 0.0
10-Jul-17 3.4 9.4 2.0 0.3 5.2 94.5 174.3 0.0 101.6 0.9 0.9 0.0
11-Jul-17 2.8 9.4 3.0 1.0 5.2 94.8 103.9 0.0 101.5 2.4 2.4 0.0
12-Jul-17 3.7 9.3 6.1 4.2 10.7 89.1 200.6 0.0 101.4 5.0 5.0 0.0
13-Jul-17 2.2 6.9 5.3 3.4 8.1 96.0 206.6 0.0 101.7 0.7 0.7 0.0
14-Jul-17 2.0 5.6 5.2 3.3 8.7 93.2 178.6 0.0 101.9 2.0 2.0 0.0
15-Jul-17 2.8 9.0 5.9 3.5 9.1 83.8 197.5 0.0 101.5 0.0 0.0 0.0
16-Jul-17 4.2 8.9 3.4 3.0 3.8 99.9 57.0 0.0 101.7 0.8 0.8 0.0
17-Jul-17 2.3 4.9 4.1 2.7 6.1 98.6 107.4 0.0 102.0 0.0 0.0 0.0
18-Jul-17 2.0 8.4 6.0 3.4 10.1 97.4 252.6 0.0 101.7 0.1 0.1 0.0
19-Jul-17 2.7 8.4 7.2 4.3 11.6 87.6 296.5 0.0 101.6 0.0 0.0 0.0
20-Jul-17 3.1 9.1 7.3 5.5 11.3 81.2 239.4 0.0 101.6 0.0 0.0 0.0
21-Jul-17 3.2 8.6 6.4 4.3 9.3 88.3 147.9 0.0 101.5 0.4 0.4 0.0
22-Jul-17 4.4 12.1 4.9 2.6 7.5 96.5 86.3 0.0 101.5 7.6 7.6 0.0
23-Jul-17 2.7 5.9 4.1 2.4 6.5 97.9 86.9 0.0 102.1 0.2 0.2 0.0
24-Jul-17 1.3 5.1 7.5 3.4 14.0 93.9 292.6 0.0 102.0 0.0 0.0 0.0
25-Jul-17 2.7 11.1 9.0 6.5 13.1 83.8 187.0 0.0 101.7 1.2 1.2 0.0
26-Jul-17 2.8 10.9 6.9 5.0 9.1 98.3 123.5 0.0 101.5 6.5 6.5 0.0
27-Jul-17 2.4 8.0 5.5 4.5 6.9 98.9 113.7 0.0 101.7 5.9 5.9 0.0
28-Jul-17 2.3 9.0 5.9 4.0 8.7 92.4 123.4 0.0 101.8 0.3 0.3 0.0
29-Jul-17 5.2 18.1 6.8 3.9 10.9 84.1 141.5 0.0 101.4 1.4 1.4 0.0
30-Jul-17 3.4 8.8 4.1 3.1 5.5 95.5 73.1 0.0 102.1 3.7 3.7 0.0
31-Jul-17 2.0 7.5 7.9 4.0 13.9 82.6 229.3 0.0 102.8 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Aug-17 2.4 9.4 12.1 8.1 16.8 55.3 285.4 0.0 102.8 0.0 0.0 0.0
2-Aug-17 2.8 9.2 13.6 11.0 17.5 60.3 302.0 0.0 102.6 0.0 0.0 0.0
3-Aug-17 2.5 8.4 13.2 8.6 18.2 67.6 313.2 0.0 102.5 0.0 0.0 0.0
4-Aug-17 1.9 8.3 16.4 11.7 20.5 47.3 309.1 0.0 102.2 0.0 0.0 0.0
5-Aug-17 3.1 10.4 17.9 13.9 21.7 41.1 304.2 0.0 101.9 0.0 0.0 0.0
6-Aug-17 2.2 8.7 17.3 14.8 21.7 54.6 289.5 0.0 101.9 0.0 0.0 0.0
7-Aug-17 2.0 7.5 14.8 11.8 17.7 74.5 256.6 0.0 102.2 0.0 0.0 0.0
8-Aug-17 2.2 6.3 14.5 10.0 20.0 68.3 292.2 0.0 102.2 0.0 0.0 0.0
9-Aug-17 2.0 6.6 17.9 13.8 23.3 42.1 296.4 0.0 102.0 0.0 0.0 0.0
10-Aug-17 1.9 6.4 17.4 14.5 22.1 53.8 265.5 0.0 101.9 0.0 0.0 0.0
11-Aug-17 2.6 10.6 14.5 10.7 19.0 56.3 260.6 0.0 101.5 0.0 0.0 0.0
12-Aug-17 5.3 14.8 10.0 7.0 13.2 65.5 102.7 0.0 100.7 0.9 0.9 0.0
13-Aug-17 3.3 11.0 5.8 4.4 8.7 93.4 102.2 0.0 100.8 1.8 1.8 0.0
14-Aug-17 4.1 10.5 3.7 2.8 4.8 100.0 95.7 0.0 101.2 3.2 3.2 0.0
15-Aug-17 2.9 9.6 4.2 3.0 6.3 96.9 56.7 0.0 101.1 14.0 14.0 0.0
16-Aug-17 2.8 7.2 5.8 5.4 6.5 99.4 41.9 0.0 101.2 11.0 11.0 0.0
17-Aug-17 5.1 19.0 4.8 3.0 6.8 96.8 36.1 0.0 101.1 19.4 19.4 0.0
18-Aug-17 4.0 13.2 2.3 1.1 3.3 96.4 61.1 0.0 101.3 4.7 4.7 0.0
19-Aug-17 2.0 5.6 2.3 1.6 3.3 97.6 55.4 0.0 101.7 9.2 9.2 0.0
20-Aug-17 2.1 6.6 4.8 2.6 7.2 93.2 111.5 0.0 101.6 4.0 4.0 0.0
21-Aug-17 2.8 9.2 7.7 6.0 9.5 95.0 51.9 0.0 101.6 12.3 12.3 0.0
22-Aug-17 6.5 16.6 8.3 4.3 9.9 91.8 42.9 0.0 101.2 15.1 15.1 0.0
23-Aug-17 3.8 11.9 3.3 2.1 4.4 88.0 68.6 0.0 101.2 0.4 0.4 0.0
24-Aug-17 2.5 7.3 3.3 2.5 5.9 96.2 130.5 0.0 101.2 1.7 1.7 0.0
25-Aug-17 3.2 9.2 4.3 2.9 6.3 95.1 67.9 0.0 101.2 10.7 10.7 0.0
26-Aug-17 3.6 13.7 4.8 2.5 7.4 95.4 75.3 0.0 101.4 12.9 12.9 0.0
27-Aug-17 1.6 6.1 4.0 1.9 6.6 94.5 87.6 0.0 101.9 0.4 0.4 0.0
28-Aug-17 2.3 7.8 7.1 3.5 10.8 76.6 221.5 0.0 101.9 0.0 0.0 0.0
29-Aug-17 4.2 11.2 11.9 8.7 15.7 61.9 214.1 0.0 101.2 0.0 0.0 0.0
30-Aug-17 5.0 13.4 7.7 2.7 13.3 90.6 56.8 0.0 100.9 21.4 21.4 0.0
31-Aug-17 2.6 9.8 2.8 1.6 4.1 98.0 38.7 0.0 101.5 10.3 10.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Sep-17 3.5 11.2 4.3 2.8 6.6 91.1 106.9 0.0 101.5 8.4 8.4 0.0
2-Sep-17 3.0 7.0 4.6 2.3 7.1 82.1 183.8 0.0 101.6 0.0 0.0 0.0
3-Sep-17 2.5 8.1 7.2 2.7 12.0 54.7 216.6 0.0 102.1 0.0 0.0 0.0
4-Sep-17 2.6 6.7 12.1 9.4 15.9 58.8 110.1 0.0 102.3 0.0 0.0 0.0
5-Sep-17 2.1 7.7 15.6 11.4 19.8 53.0 209.8 0.0 102.0 0.0 0.0 0.0
6-Sep-17 2.7 10.6 14.5 12.7 16.4 55.8 50.4 0.0 101.6 0.3 0.3 0.0
7-Sep-17 4.8 19.0 7.7 4.1 13.9 87.1 178.3 0.0 101.3 3.0 3.0 0.0
8-Sep-17 4.5 13.1 4.7 2.9 7.3 86.8 96.2 0.0 101.2 0.0 0.0 0.0
9-Sep-17 4.5 11.8 3.9 1.2 7.3 92.7 54.6 0.0 100.7 8.7 8.7 0.0
10-Sep-17 3.1 11.0 1.8 -0.2 3.5 96.8 52.7 0.2 101.0 8.0 7.1 0.9
11-Sep-17 3.1 8.5 1.2 -0.4 2.6 99.4 67.1 1.4 101.2 3.2 1.7 1.5
12-Sep-17 2.4 11.0 2.3 0.4 6.6 91.6 131.7 0.0 101.9 0.1 0.1 0.0
13-Sep-17 2.0 6.4 5.4 1.8 9.8 65.8 201.9 0.0 102.1 0.0 0.0 0.0
14-Sep-17 1.9 5.7 6.8 3.8 11.3 58.4 195.1 0.0 102.0 0.0 0.0 0.0
15-Sep-17 1.8 5.3 6.4 4.4 9.6 63.5 151.0 0.0 101.8 0.0 0.0 0.0
16-Sep-17 3.3 12.4 4.2 1.9 7.5 74.7 141.7 0.0 101.1 0.0 0.0 0.0
17-Sep-17 4.5 14.3 1.4 -0.1 4.4 93.3 38.5 0.0 100.0 3.5 2.2 1.3
18-Sep-17 2.5 5.2 0.1 -0.6 0.9 99.5 58.6 2.8 100.3 13.7 0.3 13.4
19-Sep-17 2.3 8.6 1.1 -0.4 4.6 95.1 72.2 5.6 100.6 7.7 3.9 3.8
20-Sep-17 4.8 11.1 5.0 3.6 6.9 66.5 160.4 1.1 101.4 0.0 0.0 0.0
21-Sep-17 2.1 6.5 5.6 2.9 8.7 59.0 156.8 0.0 101.7 1.7 1.7 0.0
22-Sep-17 1.6 5.1 3.7 1.7 5.2 98.4 40.6 0.0 101.5 5.7 5.7 0.0
23-Sep-17 1.7 6.8 5.2 4.2 6.6 99.1 33.3 0.0 101.3 23.1 23.1 0.0
24-Sep-17 2.0 9.0 6.2 5.5 7.4 96.9 54.9 0.0 101.1 6.4 6.4 0.0
25-Sep-17 1.7 5.6 6.0 4.7 8.3 99.3 102.7 0.0 101.3 0.1 0.1 0.0
26-Sep-17 2.5 10.7 6.9 5.1 8.6 97.4 24.4 0.0 101.5 35.5 35.5 0.0
27-Sep-17 4.6 12.4 7.9 6.9 9.7 91.0 57.0 0.0 101.7 4.0 4.0 0.0
28-Sep-17 2.2 11.5 7.4 5.5 9.7 90.9 31.7 0.0 101.1 11.8 11.8 0.0
29-Sep-17 2.7 7.8 4.1 0.9 6.1 98.1 35.4 0.0 100.7 4.9 4.9 0.0
30-Sep-17 3.6 6.6 0.6 -0.4 2.9 98.4 108.7 0.0 101.4 0.2 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Oct-17 2.9 10.7 1.3 -1.0 3.7 73.9 131.1 0.0 102.3 0.0 0.0 0.0
2-Oct-17 2.7 8.9 3.1 0.4 6.4 45.2 143.5 0.0 102.6 0.0 0.0 0.0
3-Oct-17 1.8 5.7 5.2 2.7 7.5 52.9 30.7 0.0 102.4 0.0 0.0 0.0
4-Oct-17 2.0 5.4 7.8 4.6 10.9 64.5 139.5 0.0 102.1 0.1 0.1 0.0
5-Oct-17 3.3 11.3 2.2 -0.8 5.4 64.4 22.6 0.9 101.3 7.4 7.4 0.0
6-Oct-17 3.7 13.5 -1.2 -2.6 0.2 99.6 55.0 12.4 100.0 8.1 0.0 8.1
7-Oct-17 - M -1.1 -2.3 0.5 96.2 74.9 13.8 100.8 8.1 0.0 8.1
8-Oct-17 3.6 13.2 -1.2 -2.3 0.1 94.3 29.8 14.8 101.4 7.2 0.0 7.2
9-Oct-17 2.5 11.7 -2.5 -4.6 0.0 94.2 93.6 22.7 101.1 3.2 0.0 3.2
10-Oct-17 3.9 10.6 -2.7 -5.2 -1.4 73.7 109.0 20.6 101.4 0.0 0.0 0.0
11-Oct-17 1.8 6.3 -3.6 -4.9 -2.9 82.3 64.9 20.1 101.2 0.0 0.0 0.0
12-Oct-17 3.9 9.4 -3.9 -5.9 -2.5 65.4 77.2 19.7 101.4 0.0 0.0 0.0
13-Oct-17 2.4 6.8 -4.9 -6.6 -3.0 75.6 40.9 19.0 101.5 0.4 0.0 0.4
14-Oct-17 3.1 8.0 -2.0 -3.1 0.8 97.9 101.6 18.4 101.1 11.5 0.0 11.5
15-Oct-17 5.7 18.6 -0.4 -1.9 2.8 97.1 53.6 23.0 100.3 39.4 0.0 39.4
16-Oct-17 2.7 9.7 -2.4 -4.1 -0.8 98.8 37.8 29.0 100.0 4.5 0.0 4.5
17-Oct-17 3.1 11.6 -4.2 -5.2 -3.4 96.6 53.5 30.7 100.1 0.1 0.0 0.1
18-Oct-17 8.3 24.7 -3.8 -4.4 -2.2 94.8 44.7 19.9 98.6 1.2 0.0 1.2
19-Oct-17 4.3 13.1 -2.6 -3.5 -1.6 96.4 32.3 20.6 98.3 9.2 0.0 9.2
20-Oct-17 2.3 8.2 -4.1 -6.0 -2.4 96.2 36.8 30.9 99.5 3.5 0.0 3.5
21-Oct-17 7.4 19.0 -5.3 -6.1 -4.5 91.7 25.4 20.9 99.2 1.0 0.0 1.0
22-Oct-17 2.9 8.7 -3.5 -6.2 -1.6 95.8 29.0 20.4 100.0 7.0 0.0 7.0
23-Oct-17 7.6 31.0 -0.9 -3.3 4.9 94.6 10.7 20.0 101.0 17.6 0.0 17.6
24-Oct-17 5.8 16.8 -1.6 -3.1 0.4 94.8 19.6 16.0 101.2 9.0 0.0 9.0
25-Oct-17 2.5 8.7 -3.1 -4.9 -0.6 84.5 82.0 15.5 101.7 0.0 0.0 0.0
26-Oct-17 3.9 8.8 -0.9 -2.4 1.9 63.9 21.2 15.5 102.1 5.6 0.0 5.6
27-Oct-17 6.3 12.8 3.2 0.1 5.0 100.0 46.8 10.5 101.9 2.1 2.1 0.0
28-Oct-17 5.3 16.6 1.8 0.6 3.6 58.4 82.3 2.0 102.1 0.0 0.0 0.0
29-Oct-17 3.6 12.2 3.5 0.7 6.1 18.5 82.6 1.5 102.5 0.0 0.0 0.0
30-Oct-17 4.3 9.9 4.8 1.0 7.2 59.8 43.2 0.5 102.2 2.4 2.4 0.0
31-Oct-17 5.0 13.7 -0.6 -2.4 1.4 98.0 18.7 0.5 101.2 2.3 0.0 2.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Nov-17 9.2 24.5 -6.5 -10.7 -2.1 53.9 39.6 0.4 101.4 0.3 0.0 0.3
2-Nov-17 8.1 19.4 -10.8 -12.1 -9.0 45.1 73.4 0.3 102.1 0.4 0.0 0.4
3-Nov-17 2.1 9.3 -4.9 -10.5 -1.5 59.3 34.3 0.2 101.4 1.0 0.0 1.0
4-Nov-17 8.7 18.0 -7.8 -10.2 -5.2 71.4 50.6 0.4 101.2 0.0 0.0 0.0
5-Nov-17 2.7 9.9 -8.8 -10.6 -6.2 48.7 69.4 0.2 101.4 0.2 0.0 0.2
6-Nov-17 2.7 11.6 -8.7 -10.5 -5.6 54.1 25.3 0.9 101.0 5.3 0.0 5.3
7-Nov-17 3.8 16.1 -7.0 -9.5 -5.0 84.7 27.6 1.1 101.2 0.5 0.0 0.5
8-Nov-17 2.7 12.0 -4.8 -7.0 -2.4 67.6 64.1 0.9 101.0 0.0 0.0 0.0
9-Nov-17 1.3 6.8 -5.0 -7.1 -2.1 68.8 57.8 0.7 100.3 0.0 0.0 0.0
10-Nov-17 2.4 6.6 -6.9 -8.2 -5.8 87.7 21.6 1.1 100.4 1.4 0.0 1.4
11-Nov-17 4.7 11.4 -5.4 -6.8 -4.1 86.8 35.3 2.3 100.4 1.5 0.0 1.5
12-Nov-17 2.3 9.0 -6.0 -8.0 -3.9 92.7 44.5 1.6 100.3 2.0 0.0 2.0
13-Nov-17 5.4 12.5 -6.0 -7.2 -4.7 82.2 27.2 1.3 99.6 0.1 0.0 0.1
14-Nov-17 4.0 11.0 -7.5 -9.4 -5.7 82.8 30.6 0.6 100.1 0.0 0.0 0.0
15-Nov-17 5.3 12.4 -11.5 -14.3 -8.6 76.7 24.3 1.5 99.7 0.4 0.0 0.4
16-Nov-17 1.4 7.2 -14.9 -16.5 -13.0 73.5 39.5 1.9 99.6 0.2 0.0 0.2
17-Nov-17 3.6 9.1 -10.0 -13.2 -6.5 89.0 13.9 4.0 99.8 8.8 0.0 8.8
18-Nov-17 2.1 7.9 -6.2 -8.1 -5.3 92.0 21.4 18.7 99.9 7.2 0.0 7.2
19-Nov-17 2.6 7.1 -9.7 -12.0 -8.0 92.8 32.3 20.0 99.2 0.8 0.0 0.8
20-Nov-17 1.9 7.2 -9.6 -12.1 -6.9 81.8 37.7 18.4 100.2 0.0 0.0 0.0
21-Nov-17 4.4 16.1 -6.0 -8.0 -3.9 82.5 27.9 14.9 100.5 1.2 0.0 1.2
22-Nov-17 2.3 8.0 -3.3 -6.3 -0.9 94.8 10.9 11.4 99.5 11.6 0.0 11.6
23-Nov-17 3.6 12.2 -4.9 -6.5 -2.2 96.7 23.4 17.4 99.2 5.4 0.0 5.4
24-Nov-17 5.4 17.3 -6.0 -7.1 -4.4 94.5 18.2 13.8 99.3 9.7 0.0 9.7
25-Nov-17 6.3 13.3 -6.8 -8.5 -5.5 83.9 28.7 10.9 100.0 0.0 0.0 0.0
26-Nov-17 3.2 12.9 -6.5 -8.9 -4.4 92.3 15.2 13.5 98.7 7.2 0.0 7.2
27-Nov-17 3.5 11.5 -6.7 -8.8 -4.9 91.7 16.1 20.2 99.6 3.5 0.0 3.5
28-Nov-17 4.6 12.8 -5.2 -6.5 -4.0 95.6 22.0 17.4 99.4 3.4 0.0 3.4
29-Nov-17 4.7 14.1 -4.8 -6.4 -3.9 92.0 14.8 16.9 100.2 6.8 0.0 6.8
30-Nov-17 4.6 15.1 -6.0 -7.6 -4.1 88.8 19.7 22.0 100.1 5.8 0.0 5.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.1  2016 – 2017 Sulphurets 2 Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Mean Mean Total Total TotalDate

Air Temperature
(ºC)

Adjusted1 Precipitation (mm)
Sea-Level 

Barometric 
Pressure 

(kPa)

Snow 
Depth
(cm)

Solar 
Radiation

(W/m2)

Relative 
Humidity

(%)
Wind Speed

(m/s)

1-Dec-17 1.5 6.8 -7.0 -5.8 -8.7 94.1 4.8 30.02 100.1 9.9 0.0 9.9
2-Dec-17 2.0 6.8 -9.8 -8.0 -11.7 93.0 5.8 29.99 100.7 0.4 0.0 0.4
3-Dec-17 3.2 6.8 -5.8 -4.2 -8.2 96.2 3.7 27.70 101.3 1.2 0.0 1.2
4-Dec-17 4.3 15.3 -3.9 -2.7 -5.4 97.9 11.1 30.53 101.7 12.1 0.0 12.1
5-Dec-17 2.7 9.0 -3.0 -1.3 -5.4 94.8 13.1 30.62 102.7 2.8 0.0 2.8
6-Dec-17 2.3 8.3 1.1 3.6 -3.0 51.0 30.4 29.06 102.9 0.0 0.0 0.0
7-Dec-17 2.6 6.7 3.8 5.7 2.1 37.5 24.6 28.00 102.4 0.0 0.0 0.0
8-Dec-17 3.0 10.3 1.6 5.3 -1.8 63.1 9.1 28.17 101.9 6.2 4.6 1.6
9-Dec-17 4.0 16.5 -0.3 2.0 -1.8 95.3 5.9 36.27 101.4 16.6 0.0 16.6
10-Dec-17 3.5 10.7 -0.5 3.5 -3.2 86.7 17.6 40.37 102.0 8.3 0.0 8.3
11-Dec-17 5.0 18.0 4.4 6.5 1.2 36.7 12.3 34.72 101.6 0.1 0.1 0.0
12-Dec-17 2.5 10.4 -0.8 2.0 -1.5 96.5 8.5 34.43 102.0 6.8 0.0 6.8
13-Dec-17 2.5 9.8 -0.4 3.3 -2.2 95.0 11.7 38.62 102.3 4.2 0.0 4.2
14-Dec-17 5.2 13.1 -0.8 3.3 -5.1 95.9 8.0 33.30 101.3 15.9 0.0 15.9
15-Dec-17 3.6 11.4 -5.6 -4.8 -6.7 95.5 11.9 33.36 101.1 3.7 0.0 3.7
16-Dec-17 4.0 13.8 -4.2 -2.4 -6.6 94.8 4.7 38.97 100.2 26.5 0.0 26.5
17-Dec-17 3.5 14.5 -6.8 -4.8 -8.3 95.6 8.9 41.08 100.3 4.2 0.0 4.2
18-Dec-17 1.3 4.4 -7.9 -7.2 -9.1 94.3 4.3 44.95 100.8 1.7 0.0 1.7
19-Dec-17 2.8 11.6 -8.6 -6.2 -10.8 48.7 30.9 43.19 101.3 0.3 0.0 0.3
20-Dec-17 3.8 7.9 -6.5 -4.5 -8.7 62.3 20.7 42.43 101.7 1.8 0.0 1.8
21-Dec-17 5.1 13.8 -10.4 -7.3 -12.2 66.8 30.5 39.47 102.1 0.4 0.0 0.4
22-Dec-17 4.6 10.0 -8.1 -5.5 -11.6 40.5 29.9 35.65 102.4 0.0 0.0 0.0
23-Dec-17 1.8 6.1 -3.1 0.4 -7.4 27.3 29.9 35.72 102.3 0.0 0.0 0.0
24-Dec-17 3.2 11.2 -4.4 0.2 -10.0 30.4 25.9 35.49 101.6 0.0 0.0 0.0
25-Dec-17 1.6 5.6 -9.5 -7.4 -11.5 50.3 25.4 35.24 101.7 0.2 0.0 0.2
26-Dec-17 4.0 14.0 -11.6 -9.9 -15.2 78.8 13.7 35.05 101.4 0.6 0.0 0.6
27-Dec-17 3.6 13.1 -14.9 -13.2 -17.2 40.2 31.5 34.45 101.6 0.3 0.0 0.3
28-Dec-17 6.9 18.8 -17.2 -13.6 -20.0 47.6 31.6 32.03 101.0 0.6 0.0 0.6
29-Dec-17 5.6 16.7 -20.5 -19.0 -22.0 66.3 31.2 29.85 100.8 0.8 0.0 0.8
30-Dec-17 1.6 6.6 -19.3 -15.6 -21.9 53.0 32.0 29.57 101.1 0.0 0.0 0.0
31-Dec-17 2.3 8.4 -11.3 -6.7 -17.5 42.3 22.4 29.70 101.5 1.8 0.0 1.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-4.2  2016 – 2017 Sulphurets 2 Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

2016
Sep-16 3.2 3.9 2.0 6.6 -1.8 11.4 86.0 96.9 0.0 101.5 145.4 139.0 6.5
Oct-16 3.7 -0.7 -2.3 1.6 -4.8 5.0 77.1 65.7 1.1 100.6 43.9 1.6 42.3
Nov-16 4.8 -3.9 -5.5 -2.1 -10.8 2.1 84.9 28.3 3.0 100.1 102.6 0.5 102.1
Dec-16 4.1 -9.7 -12.0 -7.5 -20.0 -3.3 68.2 22.1 7.4 100.7 83.2 0.0 83.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)
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Appendix D-4.2  2016 – 2017 Sulphurets 2 Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Relative 
Humidity

(%)

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Sea-Level 
Barometric 

Pressure 
(kPa)

Solar 
Radiation

(W/m2)

Wind 
Speed 
(m/s)

2017
Jan-17 4.7 -6.2 -8.6 -3.9 -15.9 2.9 75.9 26.2 11.9 100.6 119.2 0.0 119.2
Feb-17 4.9 -9.5 -11.9 -7.1 -19.9 4.0 65.0 68.8 16.3 100.4 65.2 2.3 62.8
Mar-17 4.1 -9.0 -11.2 -6.6 -20.9 -0.2 84.1 113.3 37.6 100.2 101.3 0.0 101.3
Apr-17 4.0 -1.4 -3.5 1.1 -8.6 5.1 74.5 203.1 56.1 100.8 31.8 0.6 31.2
May-17 3.2 2.2 -0.1 5.0 -5.1 15.4 79.3 213.2 23.7 101.2 97.2 55.6 41.5
Jun-17 3.6 3.7 1.0 6.9 -1.8 19.2 85.6 195.6 0.0 101.3 88.3 54.4 33.9
Jul-17 2.9 5.9 3.6 9.3 0.3 17.2 89.4 174.7 0.0 101.7 71.3 71.3 0.0
Aug-17 3.1 9.0 6.4 12.0 1.1 23.3 78.8 157.9 0.0 101.6 153.4 153.4 0.0
Sep-17 2.9 5.5 3.4 8.2 -0.6 19.8 83.2 104.1 0.4 101.4 149.8 128.8 21.0
Oct-17 4.0 -0.8 -2.7 1.4 -6.6 10.9 81.3 59.2 14.2 101.1 151.0 12.0 139.0
Nov-17 4.0 -7.1 -9.3 -5.0 -16.5 -0.9 80.1 32.2 7.8 100.2 84.8 0.0 84.8
Dec-17 3.3 -6.2 -8.8 -3.7 -22.0 6.5 69.9 17.8 34.5 101.6 127.6 4.7 122.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total
2008

19-Sep-08 3.2 5.3 7.6 5.5 9.0 94.3 0.0 - - -

20-Sep-08 2.7 9.1 5.7 1.6 9.1 83.4 0.0 - - -

21-Sep-08 1.7 11.8 1.1 -0.1 3.6 97.2 0.0 - - -

22-Sep-08 1.6 8.0 0.3 -1.1 4.1 96.6 0.0 - - -

23-Sep-08 2.4 6.4 1.3 -1.4 4.5 84.3 0.0 - - -

24-Sep-08 3.3 5.6 3.4 1.0 6.0 57.6 0.0 - - -

25-Sep-08 4.1 7.3 3.5 1.2 6.8 66.0 0.0 - - -

26-Sep-08 4.9 7.4 2.5 1.1 4.6 87.7 0.0 - - -

27-Sep-08 4.3 9.8 2.2 1.5 3.6 98.6 0.0 - - -

28-Sep-08 6.5 8.5 1.3 -0.2 3.0 99.8 0.4 - - -

29-Sep-08 6.1 12.7 3.0 -4.4 5.6 96.3 2.1 - - -

30-Sep-08 5.8 11.8 6.6 3.5 9.3 86.4 1.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-08 2.4 12.2 5.5 2.7 8.6 80.0 1.4 - - -

2-Oct-08 3.3 9.2 5.7 4.0 7.6 82.3 1.4 - - -

3-Oct-08 4.0 19.4 0.9 -0.5 4.4 91.4 1.2 - - -

4-Oct-08 2.0 16.4 0.0 -2.7 2.5 85.9 1.2 - - -

5-Oct-08 1.8 5.6 -3.1 -4.6 -1.3 97.5 1.1 - - -

6-Oct-08 3.3 6.3 -3.4 -3.9 -1.5 99.4 1.3 - - -

7-Oct-08 1.8 7.6 -3.7 -4.9 -1.1 92.7 1.2 - - -

8-Oct-08 3.0 8.5 -5.3 -6.6 -4.4 97.9 2.0 - - -

9-Oct-08 1.3 8.9 -6.6 -8.3 -4.2 96.4 1.8 - - -

10-Oct-08 6.4 5.0 -5.2 -8.4 -3.4 90.3 1.4 - - -

11-Oct-08 6.6 12.1 -2.8 -4.1 -1.0 100.0 1.4 - - -

12-Oct-08 3.7 11.6 -1.3 -2.2 -0.5 100.0 2.5 - - -

13-Oct-08 4.0 8.3 -2.6 -4.5 -1.1 93.9 5.6 - - -

14-Oct-08 4.4 13.5 -2.6 -4.1 -2.0 92.1 1.3 - - -

15-Oct-08 5.2 12.3 -2.0 -2.5 -1.5 100.0 2.8 - - -

16-Oct-08 5.7 8.9 -2.6 -3.4 -2.0 100.0 2.5 - - -

17-Oct-08 3.7 12.0 -2.5 -4.6 -1.5 100.0 5.3 - - -

18-Oct-08 3.6 13.9 -3.8 -4.9 -2.8 100.0 8.5 - - -

19-Oct-08 7.3 12.6 -2.4 -3.1 -1.9 100.0 5.3 - - -

20-Oct-08 2.7 14.5 -2.3 -3.3 -0.8 100.0 5.4 - - -

21-Oct-08 6.5 7.3 -2.4 -3.1 -1.5 100.0 7.3 - - -

22-Oct-08 6.3 17.4 -2.0 -3.1 -1.4 100.0 48.5 - - -

23-Oct-08 5.2 20.0 -3.3 -4.6 -2.4 94.3 38.8 - - -

24-Oct-08 5.5 17.1 -2.3 -5.9 -1.0 90.7 36.9 - - -

25-Oct-08 5.6 17.7 -6.8 -8.5 -4.7 73.4 24.0 - - -

26-Oct-08 8.1 20.9 -7.3 -9.0 -4.2 96.4 22.9 - - -

27-Oct-08 6.6 13.9 -2.8 -4.4 -1.0 95.8 32.9 - - -

28-Oct-08 5.4 10.3 -1.6 -2.7 0.1 96.4 34.2 - - -

29-Oct-08 3.0 12.1 -4.0 -6.3 -0.8 90.5 36.7 - - -

30-Oct-08 6.5 11.4 -6.0 -7.5 -4.5 86.2 32.2 - - -

31-Oct-08 8.0 13.5 -2.9 -5.4 -1.4 99.3 28.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-08 7.7 14.2 -1.5 -2.8 -0.4 100.0 28.6 - - -

2-Nov-08 7.0 12.3 -2.2 -3.0 -1.5 100.0 27.9 - - -

3-Nov-08 3.3 12.0 -4.4 -6.7 -1.9 92.2 25.8 - - -

4-Nov-08 3.7 13.6 -6.0 -7.1 -5.3 87.5 26.0 - - -

5-Nov-08 4.4 6.4 -5.4 -7.2 -4.5 99.3 24.8 - - -

6-Nov-08 9.0 8.8 -4.2 -4.8 -3.6 100.0 24.6 - - -

7-Nov-08 5.4 16.1 -2.1 -3.7 -0.5 100.0 27.8 - - -

8-Nov-08 3.9 12.5 -2.0 -5.6 -0.7 99.9 28.6 - - -

9-Nov-08 2.4 9.7 -6.2 -9.4 -3.4 97.7 30.1 - - -

10-Nov-08 6.5 7.0 -6.8 -9.4 -5.7 89.7 26.5 - - -

11-Nov-08 7.5 11.5 -3.6 -5.8 -1.9 99.5 25.7 - - -

12-Nov-08 4.0 14.8 -2.5 -4.0 -1.1 100.0 26.4 - - -

13-Nov-08 2.7 16.0 -5.0 -6.4 -3.7 91.9 26.2 - - -

14-Nov-08 8.8 14.2 -5.5 -6.5 -2.7 98.6 29.3 - - -

15-Nov-08 4.3 17.8 -3.1 -6.5 -1.4 86.0 28.0 - - -

16-Nov-08 4.6 18.9 -5.8 -7.9 -4.3 72.9 25.3 - - -

17-Nov-08 7.3 9.2 -5.6 -7.0 -4.5 96.2 27.2 - - -

18-Nov-08 1.9 12.5 -7.3 -8.5 -5.3 98.1 26.7 - - -

19-Nov-08 9.1 8.0 -7.2 -8.5 -5.4 86.3 26.9 - - -

20-Nov-08 9.1 14.8 -6.0 -7.0 -5.2 86.9 25.8 - - -

21-Nov-08 6.5 14.7 -6.0 -7.0 -4.3 99.0 26.4 - - -

22-Nov-08 5.2 16.1 -5.1 -6.4 -4.2 90.7 30.6 - - -

23-Nov-08 6.2 13.9 -5.7 -6.1 -2.3 99.2 30.5 - - -

24-Nov-08 5.0 12.8 -3.3 -4.1 -2.3 99.3 33.3 - - -

25-Nov-08 4.3 16.0 -3.5 -4.9 -2.6 87.7 36.1 - - -

26-Nov-08 6.0 13.5 -4.3 -4.8 -2.8 98.0 35.4 - - -

27-Nov-08 7.1 11.2 -4.1 -4.8 -3.6 100.0 34.8 - - -

28-Nov-08 4.7 12.2 -3.3 -4.8 -1.6 100.0 42.3 - - -

29-Nov-08 3.9 13.3 -2.8 -3.6 -1.9 100.0 53.6 - - -

30-Nov-08 6.1 13.4 -2.8 -5.1 -1.0 98.2 68.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-08 3.4 14.9 -8.1 -10.3 -4.1 78.4 67.4 - - -

2-Dec-08 1.9 17.4 -9.7 -12.0 -7.7 65.3 65.2 - - -

3-Dec-08 4.3 8.9 -8.7 -11.9 -6.1 57.2 63.3 - - -

4-Dec-08 4.5 13.6 -9.6 -12.6 -4.3 86.8 57.2 - - -

5-Dec-08 7.4 15.4 -3.4 -5.9 -2.0 93.5 54.7 - - -

6-Dec-08 1.3 12.0 -3.0 -5.2 -0.1 99.3 53.6 - - -

7-Dec-08 0.9 8.7 -3.2 -3.7 -1.2 99.0 52.8 - - -

8-Dec-08 3.1 9.6 -4.1 -5.2 -1.6 97.2 56.0 - - -

9-Dec-08 5.6 10.3 -3.3 -4.8 -1.2 95.0 62.1 - - -

10-Dec-08 5.3 17.6 -3.7 -5.4 -2.6 80.8 66.4 - - -

11-Dec-08 3.3 16.7 -5.0 -8.9 -1.8 95.4 68.2 - - -

12-Dec-08 2.5 14.1 -8.9 -10.8 -7.8 71.7 70.0 - - -

13-Dec-08 5.3 10.6 -15.1 -19.0 -10.2 49.6 63.5 - - -

14-Dec-08 3.8 17.8 -17.5 -19.3 -15.2 46.7 75.8 - - -

15-Dec-08 1.9 18.2 -11.3 -18.0 -3.4 33.9 65.4 - - -

16-Dec-08 3.9 8.8 -10.7 -16.5 -3.9 66.9 65.1 - - -

17-Dec-08 2.0 16.7 -17.3 -19.5 -14.4 58.6 64.8 - - -

18-Dec-08 2.1 8.8 -20.0 -21.8 -18.5 53.6 64.6 - - -

19-Dec-08 3.7 5.7 -18.2 -19.6 -16.5 46.8 64.5 - - -

20-Dec-08 9.4 12.7 -18.6 -20.9 -16.5 50.5 61.9 - - -

21-Dec-08 6.1 15.6 -15.9 -20.0 -10.6 35.0 60.1 - - -

22-Dec-08 5.8 14.0 -12.0 -14.0 -10.0 28.5 59.8 - - -

23-Dec-08 3.9 12.0 -16.6 -20.0 -13.4 57.1 59.2 - - -

24-Dec-08 6.4 14.6 -14.4 -18.1 -11.0 81.4 57.6 - - -
25-Dec-08 3.5 15.5 -14.4 -17.0 -11.2 71.6 56.6 - - -
26-Dec-08 10.0 10.6 -15.3 -17.9 -7.3 87.0 56.9 - - -
27-Dec-08 5.3 18.5 -10.7 -14.1 -7.7 85.5 56.5 - - -
28-Dec-08 6.6 15.8 -11.4 -12.2 -10.8 94.8 56.5 - - -
29-Dec-08 5.3 11.5 -11.5 -12.3 -10.8 95.0 55.8 - - -
30-Dec-08 7.1 8.9 -12.8 -13.7 -12.0 93.8 55.7 - - -
31-Dec-08 2.6 10.9 -18.5 -24.4 -13.2 88.8 56.9 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2009
1-Jan-09 1.9 5.9 -25.0 -26.9 -22.7 82.9 57.7 - - -
2-Jan-09 7.3 16.0 -21.7 -23.6 -20.0 86.1 56.8 - - -
3-Jan-09 12.0 16.8 -19.3 -21.1 -16.6 87.8 56.0 - - -
4-Jan-09 10.5 16.0 -13.6 -17.0 -8.5 92.6 56.9 - - -
5-Jan-09 6.2 21.4 -7.7 -10.4 -3.3 84.1 57.7 - - -
6-Jan-09 3.7 8.0 -10.2 -13.7 -8.7 95.0 56.7 - - -
7-Jan-09 0.6 2.0 -19.3 -22.0 -13.7 88.3 56.1 - - -
8-Jan-09 2.5 12.8 -17.2 -20.4 -11.9 85.2 56.1 - - -
9-Jan-09 9.1 16.6 -11.0 -16.3 -2.5 91.7 57.3 - - -
10-Jan-09 5.9 17.0 -5.0 -7.0 -2.7 89.3 57.2 - - -
11-Jan-09 4.6 16.9 -3.2 -6.6 -0.8 84.5 57.2 - - -
12-Jan-09 5.3 20.6 -2.6 -4.9 0.0 95.7 66.7 - - -
13-Jan-09 2.3 18.3 -2.7 -3.7 -0.5 94.4 66.3 - - -
14-Jan-09 1.8 13.9 -2.6 -4.8 1.2 99.0 69.4 - - -
15-Jan-09 3.5 13.5 -4.1 -6.6 -0.9 92.5 68.7 - - -
16-Jan-09 6.3 13.9 -1.9 -6.3 0.5 81.8 68.7 - - -
17-Jan-09 7.3 13.8 -2.3 -7.4 2.3 68.0 68.3 - - -
18-Jan-09 7.5 14.4 -0.5 -7.0 3.7 49.3 67.4 - - -
19-Jan-09 7.8 13.7 -1.5 -6.9 1.1 50.1 64.4 - - -
20-Jan-09 4.5 10.6 -3.1 -7.7 0.5 56.2 62.4 - - -
21-Jan-09 1.4 9.2 -4.4 -7.5 -1.0 92.2 62.5 - - -
22-Jan-09 4.2 13.5 -11.9 -15.9 -5.7 77.6 62.9 - - -
23-Jan-09 8.7 14.0 -17.2 -18.7 -15.0 89.8 61.3 - - -
24-Jan-09 7.7 11.3 -17.0 -18.6 -14.9 59.5 60.5 - - -
25-Jan-09 7.9 15.7 -13.5 -15.6 -12.3 33.5 59.4 - - -
26-Jan-09 9.7 15.7 -14.0 -16.8 -11.8 63.4 55.6 - - -
27-Jan-09 4.3 16.0 -9.5 -13.3 -5.1 94.0 55.6 - - -
28-Jan-09 5.4 15.9 -5.8 -7.1 -4.8 82.4 55.7 - - -
29-Jan-09 4.2 14.0 -2.5 -6.4 -0.6 95.9 70.3 - - -
30-Jan-09 6.5 23.3 -5.3 -8.1 -0.8 83.4 85.2 - - -
31-Jan-09 5.6 18.2 -8.0 -9.3 -6.7 72.4 82.9 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-09 5.7 9.1 -7.5 -8.7 -6.4 97.5 79.1 - - -
2-Feb-09 3.5 8.8 -6.0 -7.3 -4.6 98.7 79.1 - - -
3-Feb-09 6.2 22.0 -3.2 -6.9 -1.4 95.4 84.9 - - -
4-Feb-09 4.9 20.8 -7.7 -9.6 -6.0 85.1 83.1 - - -
5-Feb-09 2.5 8.3 -5.7 -7.4 -2.7 98.6 84.4 - - -
6-Feb-09 3.6 9.9 -7.4 -8.8 -5.2 97.4 86.0 - - -
7-Feb-09 4.8 13.4 -4.0 -5.4 -2.7 99.5 114.9 - - -
8-Feb-09 3.3 11.5 -7.4 -10.5 -3.5 93.1 129.3 - - -
9-Feb-09 2.1 8.5 -12.0 -13.7 -9.2 89.4 122.1 - - -
10-Feb-09 6.7 10.8 -12.4 -13.6 -10.8 89.2 117.5 - - -
11-Feb-09 2.3 7.8 -12.1 -15.1 -10.4 87.2 116.6 - - -
12-Feb-09 3.4 7.2 -13.3 -15.8 -11.6 78.2 114.6 - - -
13-Feb-09 4.7 8.1 -12.9 -14.7 -10.6 54.2 113.0 - - -
14-Feb-09 1.8 6.2 -8.0 -11.3 -6.0 19.0 111.2 - - -
15-Feb-09 0.7 2.9 -8.9 -11.4 -6.9 31.2 110.2 - - -
16-Feb-09 0.8 3.6 -7.1 -9.3 -4.1 35.6 109.4 - - -
17-Feb-09 0.9 2.9 -3.9 -5.4 -1.7 70.0 108.4 - - -
18-Feb-09 1.4 7.3 -5.1 -7.4 -2.2 78.6 106.8 - - -
19-Feb-09 1.5 7.2 -6.1 -8.2 -1.8 69.9 106.8 - - -
20-Feb-09 2.8 10.1 -6.4 -8.8 -3.1 65.0 106.2 - - -
21-Feb-09 5.6 14.8 -6.3 -8.4 -4.9 78.9 104.1 - - -
22-Feb-09 1.9 6.2 -5.4 -7.6 -1.7 90.8 101.6 - - -
23-Feb-09 1.7 5.9 -10.0 -13.7 -6.3 80.1 100.6 - - -
24-Feb-09 3.9 15.4 -13.6 -15.9 -10.5 38.7 100.5 - - -
25-Feb-09 5.9 11.0 -16.6 -19.5 -14.5 36.6 98.9 - - -
26-Feb-09 2.9 11.5 -15.3 -19.3 -12.1 42.2 95.7 - - -
27-Feb-09 5.7 12.5 -12.9 -15.8 -11.0 75.5 94.3 - - -
28-Feb-09 7.5 11.3 -11.2 -12.5 -9.8 86.2 93.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-09 8.7 13.1 -9.6 -11.5 -6.0 88.9 92.6 - - -
2-Mar-09 4.0 10.6 -3.7 -6.0 0.0 92.1 93.5 - - -
3-Mar-09 3.5 12.1 -3.2 -5.5 1.4 92.8 96.4 - - -
4-Mar-09 5.0 12.2 -7.6 -12.4 -4.2 78.4 95.0 - - -
5-Mar-09 2.8 8.9 -12.0 -15.2 -9.3 54.1 95.4 - - -
6-Mar-09 3.6 13.7 -9.3 -11.4 -4.5 78.7 95.7 - - -
7-Mar-09 4.7 13.2 -11.5 -14.4 -8.3 75.0 94.7 - - -
8-Mar-09 2.7 7.1 -15.7 -18.5 -13.7 65.7 93.1 - - -
9-Mar-09 2.9 7.5 -18.9 -21.8 -17.2 56.7 93.0 - - -
10-Mar-09 3.6 10.4 -17.3 -19.6 -12.7 63.1 93.0 - - -
11-Mar-09 0.8 3.3 -14.0 -16.8 -10.9 80.0 93.0 - - -
12-Mar-09 7.7 17.4 -8.4 -13.6 -2.4 92.0 96.3 - - -
13-Mar-09 3.4 20.5 -5.5 -8.9 -2.6 85.7 103.2 - - -
14-Mar-09 6.0 10.9 -8.7 -10.0 -7.4 95.6 104.6 - - -
15-Mar-09 4.3 9.9 -6.6 -7.7 -3.0 98.0 104.6 - - -
16-Mar-09 5.4 11.5 -6.9 -8.2 -5.3 97.9 105.3 - - -
17-Mar-09 6.1 10.5 -7.5 -8.6 -4.8 96.7 105.3 - - -
18-Mar-09 5.2 14.5 -8.3 -9.7 -6.3 95.2 109.4 - - -
19-Mar-09 5.7 11.0 -9.0 -10.8 -7.3 93.9 116.3 - - -
20-Mar-09 3.4 12.7 -7.2 -10.0 -4.2 90.1 118.7 - - -
21-Mar-09 4.9 10.9 -9.2 -11.9 -7.1 89.6 117.2 - - -
22-Mar-09 4.2 7.9 -6.3 -8.4 -4.4 88.4 114.3 - - -
23-Mar-09 6.7 12.0 -5.5 -6.5 -4.6 98.1 112.9 - - -
24-Mar-09 3.4 11.9 -5.3 -9.6 -2.3 91.3 113.8 - - -
25-Mar-09 3.6 10.1 -6.6 -10.3 -3.8 80.2 114.1 - - -
26-Mar-09 5.1 23.0 -5.6 -6.9 -3.2 87.8 114.9 - - -
27-Mar-09 5.3 13.8 -6.1 -8.3 -3.5 78.2 113.3 - - -
28-Mar-09 1.2 7.4 -6.9 -9.2 0.2 86.3 109.6 - - -
29-Mar-09 3.7 9.2 -8.7 -11.0 -7.4 90.7 110.0 - - -
30-Mar-09 5.5 21.3 -6.3 -7.8 -4.1 87.8 115.5 - - -
31-Mar-09 2.2 6.9 -7.6 -10.3 -1.3 79.4 115.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-09 4.1 7.3 -8.2 -9.9 -5.1 81.6 114.9 - - -
2-Apr-09 4.9 12.3 -7.9 -9.9 -2.8 75.3 113.0 - - -
3-Apr-09 4.3 11.4 -8.3 -11.7 -5.1 61.8 109.8 - - -
4-Apr-09 7.9 13.2 -5.0 -7.5 -2.2 85.1 109.1 - - -
5-Apr-09 5.6 9.9 -3.0 -4.1 -1.9 98.8 112.6 - - -
6-Apr-09 1.8 8.4 -3.0 -4.6 -0.3 95.5 120.3 - - -
7-Apr-09 3.7 7.3 -3.1 -4.8 -0.7 95.0 118.7 - - -
8-Apr-09 2.5 7.9 -1.4 -3.8 2.6 84.5 116.7 - - -
9-Apr-09 2.2 11.7 -2.7 -5.8 5.6 77.0 114.8 - - -
10-Apr-09 3.6 9.4 -4.8 -7.0 -2.1 84.5 114.0 - - -
11-Apr-09 4.0 7.0 -3.2 -4.9 0.3 98.4 115.6 - - -
12-Apr-09 3.7 7.1 -2.0 -4.1 0.2 87.0 117.7 - - -
13-Apr-09 4.1 11.2 -1.0 -4.0 1.2 70.9 115.2 - - -
14-Apr-09 2.3 6.5 -3.7 -6.2 -1.1 77.7 114.5 - - -
15-Apr-09 5.5 11.5 -2.2 -5.0 0.6 64.9 113.9 - - -
16-Apr-09 6.1 11.8 -0.3 -1.4 0.6 81.4 113.5 - - -
17-Apr-09 4.7 14.8 -2.4 -4.3 -0.5 90.0 115.6 - - -
18-Apr-09 4.6 11.1 -3.5 -5.2 -1.8 99.4 117.5 - - -
19-Apr-09 5.1 8.7 -2.8 -5.3 -0.5 97.9 117.9 - - -
20-Apr-09 4.7 7.7 -1.5 -2.9 -0.3 98.6 118.9 - - -
21-Apr-09 2.2 10.1 -3.8 -6.1 1.3 94.2 125.6 - - -
22-Apr-09 3.6 11.6 -3.6 -6.1 1.3 71.2 126.7 - - -
23-Apr-09 2.9 9.6 -2.3 -5.3 1.0 52.7 125.0 - - -
24-Apr-09 3.2 16.4 -3.3 -6.6 2.5 80.2 122.5 - - -
25-Apr-09 2.6 9.2 -2.7 -6.4 1.5 79.9 122.0 - - -
26-Apr-09 1.7 10.0 0.4 -4.0 5.9 56.7 121.4 - - -
27-Apr-09 3.2 10.8 3.4 -0.3 9.2 43.8 120.2 - - -
28-Apr-09 3.1 7.5 3.0 -0.7 6.0 35.5 118.5 - - -
29-Apr-09 2.8 6.2 4.3 1.4 8.0 27.5 117.7 - - -
30-Apr-09 2.2 4.8 6.0 3.0 9.7 27.1 116.4 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-09 2.8 6.9 7.5 4.7 10.3 35.3 113.7 - - -
2-May-09 4.6 9.8 8.3 6.0 10.9 42.3 108.9 - - -
3-May-09 2.2 12.1 2.6 -2.6 8.4 74.8 105.1 - - -
4-May-09 3.8 8.8 -0.4 -3.0 3.0 81.6 105.9 - - -
5-May-09 2.8 6.8 3.9 1.1 7.3 56.5 104.3 - - -
6-May-09 2.2 7.2 2.0 -0.5 6.6 86.4 101.0 - - -
7-May-09 2.5 9.4 1.2 -0.9 5.4 87.2 98.4 - - -
8-May-09 1.3 6.2 1.4 -1.9 12.9 81.2 96.0 - - -
9-May-09 1.5 5.6 1.2 -1.8 8.1 77.6 93.6 - - -
10-May-09 2.4 6.9 2.2 -0.9 5.6 63.5 91.0 - - -
11-May-09 3.5 8.6 3.1 1.0 7.2 63.5 88.4 - - -
12-May-09 3.5 12.1 0.7 -1.7 3.4 75.3 86.5 - - -
13-May-09 2.5 9.7 -0.1 -2.3 3.7 85.0 85.5 - - -
14-May-09 2.2 7.6 0.2 -3.1 6.0 81.0 83.7 - - -
15-May-09 2.0 8.2 0.6 -2.1 6.1 77.9 82.1 - - -
16-May-09 5.9 11.5 -0.9 -2.2 1.3 97.9 83.4 - - -
17-May-09 3.9 11.3 0.0 -1.9 3.2 97.1 92.0 - - -
18-May-09 1.9 10.9 1.2 -2.1 5.4 76.5 90.5 - - -
19-May-09 3.7 10.3 2.8 0.4 6.6 54.4 86.2 - - -
20-May-09 2.1 10.4 2.9 -0.7 7.4 64.5 82.7 - - -
21-May-09 1.5 5.3 2.1 -2.3 6.0 71.7 79.9 - - -
22-May-09 2.2 6.4 5.3 1.4 11.0 57.8 76.8 - - -
23-May-09 1.2 4.0 2.1 0.2 7.0 94.9 73.2 - - -
24-May-09 2.3 5.8 4.4 0.9 8.6 70.0 70.0 - - -
25-May-09 4.3 9.4 5.4 3.0 7.6 70.5 64.8 - - -
26-May-09 2.9 10.5 2.5 -1.0 6.8 94.9 59.3 - - -
27-May-09 1.5 6.5 0.7 -1.9 6.9 90.0 56.6 - - -
28-May-09 3.6 11.0 0.9 -3.0 4.1 81.2 55.2 - - -
29-May-09 3.8 11.9 0.9 -1.4 5.6 94.9 54.6 - - -
30-May-09 3.5 14.2 1.0 -1.9 5.7 80.0 53.9 - - -
31-May-09 1.6 5.2 5.0 -1.1 11.6 57.6 50.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-09 3.7 7.0 9.7 6.6 13.6 44.5 46.0 - - -
2-Jun-09 3.2 6.3 12.3 9.7 15.3 34.4 38.8 - - -
3-Jun-09 2.5 6.4 13.9 11.4 16.6 32.8 28.4 - - -
4-Jun-09 2.1 5.9 13.5 11.0 16.3 31.8 18.0 - - -
5-Jun-09 2.4 6.2 14.6 12.3 17.8 31.3 7.5 - - -
6-Jun-09 5.7 12.4 12.4 8.6 15.7 47.6 0.0 - - -
7-Jun-09 2.2 8.3 11.9 8.1 14.2 55.5 0.0 - - -
8-Jun-09 1.1 6.2 8.3 4.5 11.6 75.6 0.0 - - -
9-Jun-09 2.1 6.4 8.3 2.5 13.9 71.7 0.0 - - -
10-Jun-09 2.2 9.4 11.6 9.0 15.2 42.6 0.0 - - -
11-Jun-09 1.7 7.0 9.7 6.4 12.5 64.8 0.0 - - -
12-Jun-09 1.2 5.9 6.5 3.2 10.4 88.6 0.0 - - -
13-Jun-09 1.7 5.5 5.4 2.1 9.1 77.1 0.0 - - -
14-Jun-09 1.4 6.5 8.5 4.9 13.6 57.3 0.0 - - -
15-Jun-09 0.8 4.7 5.5 3.2 8.0 90.1 0.0 - - -
16-Jun-09 3.8 8.1 5.1 3.1 9.3 90.1 0.0 - - -
17-Jun-09 2.0 10.2 5.1 2.7 8.0 88.0 0.0 - - -
18-Jun-09 1.8 7.5 5.2 2.5 9.0 85.5 0.0 - - -
19-Jun-09 1.3 5.8 4.0 2.1 8.9 92.9 0.0 - - -
20-Jun-09 3.1 12.9 3.1 1.8 5.6 95.9 0.0 - - -
21-Jun-09 1.8 7.8 3.1 1.3 5.9 90.8 0.0 - - -
22-Jun-09 1.8 8.7 4.1 1.5 9.8 85.2 0.0 - - -
23-Jun-09 4.3 8.5 3.1 2.0 4.3 99.3 0.0 - - -
24-Jun-09 4.1 8.3 5.8 2.8 9.8 82.9 0.0 - - -
25-Jun-09 2.1 10.9 4.7 1.5 6.8 92.9 0.0 - - -
26-Jun-09 1.8 10.6 2.9 -0.2 7.3 82.3 0.0 - - -
27-Jun-09 5.5 16.5 2.2 0.6 4.3 92.5 0.0 - - -
28-Jun-09 5.2 9.9 1.7 0.4 3.5 98.1 0.0 - - -
29-Jun-09 2.2 11.8 1.9 -0.9 6.0 94.4 0.0 - - -
30-Jun-09 2.3 6.0 2.1 1.2 3.5 100.0 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-09 1.9 6.7 3.5 1.4 7.3 96.5 0.0 - - -
2-Jul-09 2.6 9.0 7.6 1.8 13.0 76.9 0.0 - - -
3-Jul-09 2.8 8.1 11.9 8.3 15.7 52.9 0.0 - - -
4-Jul-09 2.9 8.5 13.4 9.8 16.8 45.2 0.0 - - -
5-Jul-09 2.5 9.7 13.7 10.5 18.2 44.5 0.0 - - -
6-Jul-09 2.4 14.0 12.3 10.3 17.4 52.8 0.0 - - -
7-Jul-09 3.2 11.0 11.6 10.0 13.6 59.1 0.0 - - -
8-Jul-09 3.0 9.3 14.3 10.4 19.4 49.3 0.0 - - -
9-Jul-09 1.5 6.2 13.1 9.3 17.0 63.7 0.0 - - -
10-Jul-09 2.2 7.2 10.8 6.3 16.0 79.6 0.0 - - -
11-Jul-09 1.6 8.7 13.2 9.0 18.5 63.4 0.0 - - -
12-Jul-09 2.4 9.6 13.7 9.0 18.6 61.6 0.0 - - -
13-Jul-09 3.0 8.8 12.9 9.5 16.5 62.3 0.0 - - -
14-Jul-09 2.4 7.2 11.1 7.0 16.3 79.8 0.0 - - -
15-Jul-09 1.8 5.3 8.6 6.3 12.3 87.5 0.0 - - -
16-Jul-09 1.2 7.8 9.0 5.6 14.0 86.0 0.0 - - -
17-Jul-09 3.8 11.7 8.8 6.7 11.7 90.2 0.0 - - -
18-Jul-09 1.9 7.4 8.7 6.7 12.7 86.5 0.0 - - -
19-Jul-09 1.5 5.6 7.7 5.4 11.4 94.5 0.0 - - -
20-Jul-09 2.2 7.4 7.5 5.7 10.5 96.5 0.0 - - -
21-Jul-09 1.9 6.8 8.5 5.8 11.7 87.2 0.0 - - -
22-Jul-09 1.5 6.8 7.7 5.3 11.5 91.8 0.0 - - -
23-Jul-09 4.4 10.1 7.5 5.7 9.4 96.4 0.0 - - -
24-Jul-09 1.7 6.2 9.5 7.9 11.8 96.4 0.0 - - -
25-Jul-09 1.6 6.3 12.3 7.1 18.0 74.7 0.0 - - -
26-Jul-09 2.0 8.2 14.8 9.9 20.4 61.7 0.0 - - -
27-Jul-09 2.6 10.0 17.0 12.0 21.4 55.8 0.0 - - -
28-Jul-09 1.7 5.3 19.4 14.5 25.0 52.2 0.0 - - -
29-Jul-09 3.8 9.0 21.7 19.2 25.8 45.4 0.0 - - -
30-Jul-09 2.3 6.5 21.7 17.7 26.8 45.1 0.0 - - -
31-Jul-09 1.8 9.3 19.8 14.8 24.4 53.1 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-09 2.0 8.4 15.7 10.9 20.7 61.5 0.0 - - -
2-Aug-09 2.3 8.7 12.7 8.5 18.0 69.8 0.0 - - -
3-Aug-09 3.2 9.0 13.6 8.8 19.3 56.7 0.0 - - -
4-Aug-09 3.3 8.5 14.6 10.7 19.3 49.1 0.0 - - -
5-Aug-09 3.2 6.3 15.4 11.2 20.9 41.1 0.0 - - -
6-Aug-09 1.6 6.5 15.1 11.4 19.3 47.3 0.0 - - -
7-Aug-09 1.3 5.8 12.0 8.8 15.0 77.1 0.0 - - -
8-Aug-09 1.7 7.0 9.7 7.2 14.5 93.3 0.0 - - -
9-Aug-09 1.8 6.7 7.5 6.2 9.0 94.7 0.0 - - -
10-Aug-09 2.8 8.6 6.2 3.9 9.2 96.4 0.0 - - -
11-Aug-09 1.4 6.8 5.5 3.4 9.0 93.8 0.0 - - -
12-Aug-09 1.9 6.1 6.6 4.8 10.9 94.3 0.0 - - -
13-Aug-09 2.6 8.1 7.6 4.8 11.8 84.6 0.0 - - -
14-Aug-09 1.6 6.7 6.9 4.9 9.4 90.8 0.0 - - -
15-Aug-09 1.8 4.4 6.7 5.5 8.6 99.4 0.0 - - -
16-Aug-09 1.7 9.3 7.9 6.5 9.6 99.0 0.0 - - -
17-Aug-09 2.5 12.1 8.1 7.1 10.0 94.8 0.0 - - -
18-Aug-09 1.8 8.8 9.6 7.6 14.2 90.4 0.0 - - -
19-Aug-09 1.4 4.9 11.3 6.1 19.0 75.7 0.0 - - -
20-Aug-09 4.0 9.1 12.7 9.4 14.6 72.5 0.0 - - -
21-Aug-09 1.8 7.4 7.3 4.4 9.5 99.2 0.0 - - -
22-Aug-09 1.8 6.3 5.7 4.0 9.1 93.0 0.0 - - -
23-Aug-09 1.4 7.5 5.1 3.8 7.0 98.1 0.0 - - -
24-Aug-09 5.2 12.1 4.3 3.1 5.6 94.0 0.0 - - -
25-Aug-09 4.0 10.3 4.5 2.0 5.6 99.5 0.0 - - -
26-Aug-09 3.4 8.0 5.0 1.8 9.1 84.1 0.0 - - -
27-Aug-09 4.2 10.2 8.7 6.0 11.8 72.7 0.0 - - -
28-Aug-09 4.1 15.1 10.0 7.8 12.6 80.6 0.0 - - -
29-Aug-09 3.5 11.5 9.7 8.1 13.3 88.5 0.0 - - -
30-Aug-09 1.7 5.6 8.4 5.0 11.1 95.8 0.0 - - -
31-Aug-09 1.3 4.2 8.3 3.9 15.0 81.3 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-09 1.9 6.6 11.5 7.3 16.4 55.2 0.0 - - -
2-Sep-09 1.1 4.4 11.6 8.8 14.5 63.8 0.0 - - -
3-Sep-09 2.0 7.4 8.7 6.5 12.2 87.4 0.0 - - -
4-Sep-09 3.6 8.1 7.3 5.6 10.0 89.5 0.0 - - -
5-Sep-09 3.1 12.6 9.4 6.7 12.9 68.2 0.0 - - -
6-Sep-09 1.8 7.2 7.2 4.6 11.6 94.3 0.0 - - -
7-Sep-09 1.3 4.5 5.6 4.7 7.4 99.8 0.0 - - -
8-Sep-09 3.4 9.2 5.0 4.0 6.5 97.8 0.0 - - -
9-Sep-09 4.1 9.4 5.6 4.2 8.8 98.4 0.0 - - -
10-Sep-09 5.3 13.9 5.0 3.8 6.7 99.9 0.0 - - -
11-Sep-09 2.8 10.0 7.1 6.4 7.9 100.0 0.0 - - -
12-Sep-09 5.3 16.8 9.3 7.2 11.7 93.5 0.0 - - -
13-Sep-09 2.1 14.7 6.6 3.7 9.5 85.0 0.0 - - -
14-Sep-09 2.4 7.4 8.1 5.1 12.2 81.3 0.0 - - -
15-Sep-09 4.5 11.7 8.1 6.7 9.8 95.4 0.0 - - -
16-Sep-09 2.9 9.4 8.2 4.1 10.9 93.0 0.0 - - -
17-Sep-09 5.3 11.7 3.9 3.1 5.3 97.7 0.0 - - -
18-Sep-09 4.9 9.3 4.2 3.2 5.3 100.0 0.0 - - -
19-Sep-09 2.3 10.0 3.1 1.9 4.2 98.0 0.0 - - -
20-Sep-09 4.5 13.8 2.2 0.8 3.1 99.9 0.0 - - -
21-Sep-09 4.1 12.2 3.3 0.5 6.3 98.4 0.1 - - -
22-Sep-09 5.1 11.8 5.0 3.1 9.0 95.3 0.0 - - -
23-Sep-09 5.0 17.9 7.6 2.8 10.8 77.8 3.3 - - -
24-Sep-09 3.1 14.4 3.5 1.1 5.6 92.0 17.3 - - -
25-Sep-09 5.3 13.5 1.9 0.5 4.1 99.0 17.3 - - -
26-Sep-09 2.8 16.1 0.8 -1.5 3.0 93.0 17.2 - - -
27-Sep-09 2.2 7.3 -0.9 -1.8 0.3 97.0 17.3 - - -
28-Sep-09 2.9 7.8 -0.9 -2.4 1.3 93.7 17.2 - - -
29-Sep-09 3.4 8.2 -0.2 -1.1 0.9 85.6 17.2 - - -
30-Sep-09 3.9 10.2 -0.9 -1.6 0.5 98.0 17.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-09 4.0 8.8 -0.8 -1.5 0.1 100.0 17.1 - - -
2-Oct-09 2.3 6.3 -0.8 -2.2 1.1 97.0 17.3 - - -
3-Oct-09 3.0 8.1 1.0 -1.2 3.7 67.5 16.9 - - -
4-Oct-09 4.5 9.7 2.8 1.2 5.0 60.3 17.0 - - -
5-Oct-09 1.7 20.7 3.6 2.1 9.2 78.8 16.9 - - -
6-Oct-09 2.6 15.0 3.3 1.5 7.3 95.9 17.1 - - -
7-Oct-09 1.0 5.5 1.4 0.4 2.9 91.1 17.1 - - -
8-Oct-09 1.4 6.9 1.3 -0.1 2.9 97.0 17.2 - - -
9-Oct-09 5.7 9.3 -1.1 -1.7 -0.1 98.6 17.1 - - -
10-Oct-09 6.1 10.4 -2.1 -3.1 -0.9 85.1 17.1 - - -
11-Oct-09 4.9 10.3 -1.7 -3.6 0.7 70.1 17.2 - - -
12-Oct-09 4.0 11.7 -2.8 -6.6 -0.3 50.6 16.9 - - -
13-Oct-09 7.2 14.5 -7.5 -10.9 -4.8 43.7 8.3 - - -
14-Oct-09 6.1 13.6 -4.4 -7.0 -0.8 56.3 0.9 - - -
15-Oct-09 6.6 12.3 -1.9 -4.0 0.9 90.6 0.9 - - -
16-Oct-09 6.0 15.5 0.8 -0.7 2.1 97.3 0.6 - - -
17-Oct-09 5.0 8.5 0.5 0.0 1.3 98.3 2.6 - - -
18-Oct-09 3.4 7.0 0.6 -0.6 2.6 94.9 2.5 - - -
19-Oct-09 1.1 6.4 0.2 -0.3 1.7 99.9 6.9 - - -
20-Oct-09 4.4 14.8 -0.1 -0.9 0.7 99.1 8.6 - - -
21-Oct-09 6.9 13.1 -0.3 -0.9 0.2 100.0 8.2 - - -
22-Oct-09 6.4 12.2 0.3 -0.4 0.8 100.0 12.3 - - -
23-Oct-09 4.3 10.5 -0.4 -1.8 0.3 99.6 13.7 - - -
24-Oct-09 3.8 9.8 -1.5 -2.5 -0.7 98.7 13.1 - - -
25-Oct-09 6.5 14.6 -1.5 -2.0 -1.0 100.0 12.8 - - -
26-Oct-09 1.4 7.3 -1.9 -3.3 0.4 100.0 14.9 - - -
27-Oct-09 1.1 9.5 -3.1 -4.5 -1.4 99.3 16.6 - - -
28-Oct-09 4.8 11.9 -4.8 -5.8 -3.2 97.2 15.5 - - -
29-Oct-09 7.6 15.9 -3.9 -5.0 -1.6 99.9 16.8 - - -
30-Oct-09 6.3 11.6 -1.5 -2.4 0.2 100.0 20.0 - - -
31-Oct-09 4.7 17.1 -3.0 -5.1 -0.7 95.9 28.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-09 5.3 11.2 -3.7 -4.3 -2.8 99.7 27.4 - - -
2-Nov-09 5.3 10.5 -3.3 -4.3 -1.6 97.9 27.3 - - -
3-Nov-09 4.9 11.1 -3.6 -4.8 -2.4 95.2 27.0 - - -
4-Nov-09 7.9 14.5 -3.1 -3.6 -2.3 99.2 26.0 - - -
5-Nov-09 6.1 15.6 -1.4 -2.4 -0.1 100.0 28.5 - - -
6-Nov-09 5.0 10.3 -2.8 -3.8 -2.1 100.0 33.5 - - -
7-Nov-09 4.2 8.3 -3.8 -4.2 -3.5 100.0 39.3 - - -
8-Nov-09 3.7 9.3 -4.1 -4.6 -3.7 100.0 40.7 - - -
9-Nov-09 2.0 9.0 -3.5 -4.7 -1.2 100.0 39.3 - - -
10-Nov-09 0.0 0.0 -4.8 -5.2 -4.3 99.7 38.7 - - -
11-Nov-09 0.0 0.0 -4.3 -5.1 -2.6 99.8 45.3 - - -
12-Nov-09 0.0 0.0 -4.7 -6.7 -4.1 99.7 44.1 - - -
13-Nov-09 0.0 0.0 -8.7 -9.7 -6.6 96.9 46.1 - - -
14-Nov-09 4.4 23.8 -6.5 -8.1 -3.1 98.5 46.7 - - -
15-Nov-09 5.0 17.0 -7.5 -8.2 -6.7 97.7 40.7 - - -
16-Nov-09 6.2 13.5 -7.7 -8.9 -6.7 97.7 39.5 - - -
17-Nov-09 3.3 10.7 -7.6 -8.7 -5.7 97.8 39.2 - - -
18-Nov-09 5.3 11.0 -8.1 -8.7 -7.4 97.5 38.8 - - -
19-Nov-09 4.3 7.8 -7.0 -8.2 -6.0 98.2 39.0 - - -
20-Nov-09 3.4 7.7 -6.6 -7.9 -4.7 98.4 39.6 - - -
21-Nov-09 5.2 8.8 -6.7 -7.6 -6.3 98.4 41.7 - - -
22-Nov-09 3.3 8.7 -8.2 -9.9 -6.4 97.3 41.3 - - -
23-Nov-09 7.4 13.4 -7.2 -9.2 -4.0 98.0 41.0 - - -
24-Nov-09 6.8 17.2 -5.1 -6.6 -4.2 99.3 40.7 - - -
25-Nov-09 5.8 12.1 -3.4 -4.7 -2.0 99.9 37.7 - - -
26-Nov-09 3.0 11.9 -3.6 -7.0 -1.9 98.9 42.2 - - -
27-Nov-09 4.8 10.3 -6.8 -7.5 -5.6 98.1 39.9 - - -
28-Nov-09 5.9 11.2 -6.4 -7.6 -5.3 98.5 38.9 - - -
29-Nov-09 4.0 15.8 -5.3 -6.2 -4.3 95.9 52.3 - - -
30-Nov-09 2.2 10.5 -7.2 -10.1 -5.4 95.0 52.7 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-09 3.5 14.0 -9.8 -11.5 -7.7 94.5 48.3 - - -
2-Dec-09 9.1 15.1 -7.2 -9.9 -4.7 85.2 40.3 - - -
3-Dec-09 4.1 14.4 -7.2 -10.0 -4.5 94.6 41.3 - - -
4-Dec-09 1.9 8.2 -7.3 -9.0 -5.2 65.7 40.6 - - -
5-Dec-09 3.4 8.9 -7.1 -11.0 -4.8 37.6 40.0 - - -
6-Dec-09 3.3 7.9 -10.8 -12.3 -7.1 46.8 40.0 - - -
7-Dec-09 2.8 11.2 -3.7 -9.4 -0.5 54.9 39.3 - - -
8-Dec-09 2.8 9.2 -5.9 -7.6 -3.9 70.4 39.2 - - -
9-Dec-09 1.7 8.1 -5.3 -9.8 -2.2 80.6 39.1 - - -
10-Dec-09 1.1 3.0 -9.8 -11.4 -8.7 96.1 39.0 - - -
11-Dec-09 1.1 4.0 -9.9 -12.1 -9.2 95.9 39.0 - - -
12-Dec-09 2.3 8.2 -9.6 -11.1 -8.0 71.4 39.1 - - -
13-Dec-09 3.8 10.9 -15.0 -18.9 -10.7 77.5 39.0 - - -
14-Dec-09 9.7 18.2 -20.3 -22.2 -18.9 74.2 38.4 - - -
15-Dec-09 12.5 19.5 -19.0 -22.4 -14.2 64.5 35.3 - - -
16-Dec-09 7.6 17.5 -9.5 -14.7 -6.5 86.7 30.7 - - -
17-Dec-09 8.0 13.7 -7.2 -9.1 -4.1 95.2 30.5 - - -
18-Dec-09 6.2 26.2 -5.1 -8.7 -2.2 86.1 31.0 - - -
19-Dec-09 4.6 26.9 -9.6 -11.8 -7.9 82.8 31.8 - - -
20-Dec-09 4.0 8.2 -10.3 -12.2 -9.0 60.2 31.2 - - -
21-Dec-09 2.2 7.0 -13.7 -16.4 -10.9 48.9 30.7 - - -
22-Dec-09 2.8 12.9 -12.4 -15.1 -10.8 51.1 30.6 - - -
23-Dec-09 10.8 18.2 -13.0 -15.6 -9.8 73.8 29.4 - - -
24-Dec-09 7.6 14.7 -8.5 -15.0 -4.7 90.8 29.1 - - -
25-Dec-09 9.0 16.1 -5.6 -8.0 -2.7 88.5 28.3 - - -
26-Dec-09 10.0 18.0 -2.1 -6.8 -0.1 58.5 28.3 - - -
27-Dec-09 3.8 11.7 -2.7 -6.9 1.2 62.5 26.1 - - -
28-Dec-09 0.7 4.7 -6.7 -8.4 -4.2 87.2 25.9 - - -
29-Dec-09 1.3 6.6 -5.4 -7.4 -3.8 89.3 26.9 - - -
30-Dec-09 1.6 4.7 -10.9 -14.3 -6.4 88.4 28.0 - - -
31-Dec-09 7.7 - -15.6 -18.2 -13.2 89.6 28.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2010
1-Jan-10 3.1 11.7 -16.6 -18.3 -15.1 82.3 28.6 - - -
2-Jan-10 1.0 7.3 -17.3 -19.3 -12.0 90.1 27.6 - - -
3-Jan-10 4.3 10.9 -10.6 -13.9 -7.7 88.5 27.5 - - -
4-Jan-10 6.7 10.9 -8.2 -11.2 -7.6 65.7 28.3 - - -
5-Jan-10 9.6 16.5 -8.6 -10.7 -6.9 61.8 28.1 - - -
6-Jan-10 12.1 18.5 -9.6 -11.7 -7.0 74.1 23.2 - - -
7-Jan-10 11.2 18.1 -7.6 -9.3 -5.6 93.2 21.1 - - -
8-Jan-10 9.4 17.0 -6.0 -8.5 -2.2 95.5 21.1 - - -
9-Jan-10 8.7 13.3 -4.0 -5.8 -1.9 96.1 21.2 - - -
10-Jan-10 7.4 11.4 -2.6 -4.3 -0.9 99.9 22.4 - - -
11-Jan-10 5.8 10.2 -0.9 -1.4 -0.3 100.0 25.2 - - -
12-Jan-10 4.1 9.9 -0.8 -2.5 0.2 100.0 27.7 - - -
13-Jan-10 4.6 7.1 -1.5 -3.3 -0.5 99.9 29.1 - - -
14-Jan-10 - - -3.5 -4.2 -2.5 100.0 30.2 - - -
15-Jan-10 - - -2.9 -4.2 -1.8 96.3 32.4 - - -
16-Jan-10 - - -4.3 -4.6 -4.0 100.0 34.4 - - -
17-Jan-10 - - -4.6 -5.1 -3.4 99.9 34.6 - - -
18-Jan-10 - - -4.2 -4.9 -3.4 99.7 33.9 - - -
19-Jan-10 - - -2.3 -3.5 -1.3 98.7 33.4 - - -
20-Jan-10 - - -0.9 -1.9 0.2 96.2 33.5 - - -
21-Jan-10 - - -1.0 -1.9 0.0 93.6 33.9 - - -
22-Jan-10 4.3 6.5 -1.4 -2.4 -0.4 84.0 33.2 - - -
23-Jan-10 8.1 13.6 -4.1 -7.0 -2.1 91.2 33.4 - - -
24-Jan-10 8.6 13.9 -7.9 -8.5 -7.0 85.7 33.2 - - -
25-Jan-10 10.1 16.6 -8.4 -9.0 -7.5 87.6 32.9 - - -
26-Jan-10 10.6 15.9 -8.5 -9.2 -7.2 93.1 32.5 - - -
27-Jan-10 8.6 12.3 -8.0 -9.1 -7.0 94.4 33.3 - - -
28-Jan-10 7.5 12.6 -5.8 -7.3 -3.8 98.9 33.0 - - -
29-Jan-10 8.7 13.8 -2.9 -4.0 -1.8 99.2 33.0 - - -
30-Jan-10 6.2 10.6 -1.5 -2.2 -0.6 97.5 32.9 - - -
31-Jan-10 1.3 7.5 -2.7 -3.7 -0.2 96.7 32.7 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-10 0.6 3.2 -4.8 -6.5 -3.4 93.1 32.6 - - -
2-Feb-10 2.4 8.2 -6.7 -7.5 -6.1 97.3 32.4 - - -
3-Feb-10 3.7 6.2 -8.1 -9.6 -7.1 97.3 32.3 - - -
4-Feb-10 5.3 13.0 -8.6 -10.1 -5.5 96.9 32.9 - - -
5-Feb-10 8.6 16.2 -3.8 -6.0 -1.6 97.0 33.4 - - -
6-Feb-10 7.3 13.7 -2.0 -3.0 -1.1 98.8 34.0 - - -
7-Feb-10 5.4 10.5 -2.3 -2.7 -1.9 100.0 34.2 - - -
8-Feb-10 4.4 10.9 -3.0 -5.9 -2.1 100.0 34.2 - - -
9-Feb-10 4.9 9.6 -7.5 -8.9 -5.5 98.0 34.9 - - -
10-Feb-10 6.9 11.0 -7.1 -8.1 -6.1 98.2 34.2 - - -
11-Feb-10 7.7 13.9 -5.2 -6.3 -4.0 99.7 32.7 - - -
12-Feb-10 6.8 10.7 -2.8 -4.0 -1.4 100.0 32.1 - - -
13-Feb-10 7.4 16.1 -2.2 -3.7 -1.1 99.9 32.4 - - -
14-Feb-10 5.2 10.8 -2.4 -3.3 -1.2 99.8 34.3 - - -
15-Feb-10 5.9 13.2 -3.6 -4.2 -3.2 96.9 34.4 - - -
16-Feb-10 6.4 14.7 -3.1 -4.0 -2.2 97.4 34.7 - - -
17-Feb-10 5.1 12.9 -3.8 -5.3 -2.8 93.6 37.0 - - -
18-Feb-10 5.7 12.0 0.9 -3.1 5.9 50.2 35.2 - - -
19-Feb-10 1.8 8.2 6.1 2.6 10.2 33.9 34.6 - - -
20-Feb-10 1.1 5.8 5.2 1.1 8.6 30.2 34.6 - - -
21-Feb-10 0.8 3.5 3.1 0.3 7.4 36.8 34.4 - - -
22-Feb-10 2.2 8.8 -0.1 -1.9 3.7 61.4 34.4 - - -
23-Feb-10 6.5 11.4 -3.0 -4.4 -1.0 88.5 34.6 - - -
24-Feb-10 6.6 10.5 -3.4 -3.9 -2.7 99.6 34.6 - - -
25-Feb-10 4.9 7.5 -3.3 -3.9 -2.1 100.0 39.2 - - -
26-Feb-10 5.6 10.6 -3.5 -4.1 -3.0 99.5 40.0 - - -
27-Feb-10 5.6 10.5 -3.4 -4.2 -2.7 99.8 39.5 - - -
28-Feb-10 6.8 11.9 -3.2 -4.1 -1.9 100.0 39.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-10 7.8 12.2 -1.3 -2.0 -0.6 100.0 44.8 - - -
2-Mar-10 2.3 9.9 -0.9 -3.7 0.9 99.7 49.3 - - -
3-Mar-10 2.6 12.8 -3.0 -4.3 -2.0 96.4 52.3 - - -
4-Mar-10 1.3 13.1 -4.0 -5.5 -0.3 96.7 70.6 - - -
5-Mar-10 2.1 10.2 -5.0 -7.1 -2.3 78.6 79.0 - - -
6-Mar-10 4.7 13.7 -4.1 -6.3 -1.4 95.3 73.5 - - -
7-Mar-10 3.1 12.2 -7.8 -11.7 -4.7 75.3 77.6 - - -
8-Mar-10 6.2 14.1 -9.9 -12.0 -7.3 91.5 67.5 - - -
9-Mar-10 8.3 15.4 -7.1 -7.8 -6.2 97.7 61.3 - - -
10-Mar-10 6.8 18.6 -9.0 -11.4 -7.1 85.8 65.3 - - -
11-Mar-10 9.0 17.3 -5.7 -7.6 -4.6 98.1 62.6 - - -
12-Mar-10 5.3 13.6 -8.2 -10.1 -6.2 80.6 66.3 - - -
13-Mar-10 7.9 14.8 -7.1 -8.7 -5.0 82.4 61.7 - - -
14-Mar-10 7.7 14.1 -3.1 -5.0 -1.6 99.9 69.3 - - -
15-Mar-10 4.1 19.0 -3.3 -5.4 -1.5 100.0 82.6 - - -
16-Mar-10 5.1 11.0 -4.8 -6.4 -3.4 98.3 88.0 - - -
17-Mar-10 3.0 13.4 -2.9 -5.2 -0.1 96.4 90.7 - - -
18-Mar-10 3.2 9.5 -5.3 -7.1 -4.0 87.9 86.9 - - -
19-Mar-10 4.9 11.7 -4.2 -5.6 -1.7 88.7 82.0 - - -
20-Mar-10 4.2 8.6 -4.0 -5.8 -2.2 90.1 80.0 - - -
21-Mar-10 1.4 4.5 -2.5 -4.3 0.0 77.0 78.1 - - -
22-Mar-10 1.4 10.6 -1.7 -3.9 4.2 91.1 80.8 - - -
23-Mar-10 5.6 8.6 -1.8 -3.1 -0.1 99.6 83.6 - - -
24-Mar-10 5.5 9.2 -0.7 -1.7 0.4 100.0 84.1 - - -
25-Mar-10 2.8 5.7 -0.8 -2.0 2.2 95.4 86.6 - - -
26-Mar-10 3.3 15.2 -1.5 -3.4 2.0 86.9 87.4 - - -
27-Mar-10 7.2 15.9 -1.9 -2.9 -0.3 100.0 91.1 - - -
28-Mar-10 7.0 25.8 -1.7 -3.1 -0.2 100.0 97.8 - - -
29-Mar-10 5.8 14.4 -2.5 -4.6 -0.4 100.0 96.8 - - -
30-Mar-10 3.4 7.8 -3.6 -5.7 1.2 90.3 95.4 - - -
31-Mar-10 1.9 6.9 -4.1 -7.3 3.2 77.7 94.5 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-10 7.1 14.4 -6.2 -8.7 -4.5 92.0 94.2 - - -
2-Apr-10 5.8 9.6 -3.5 -4.7 -1.3 95.9 92.5 - - -
3-Apr-10 2.8 9.1 -2.8 -7.2 3.0 89.3 92.5 - - -
4-Apr-10 4.8 8.9 -5.5 -8.3 -3.0 76.1 91.7 - - -
5-Apr-10 6.0 10.2 -2.6 -5.3 0.2 68.4 90.6 - - -
6-Apr-10 4.1 16.1 -2.6 -5.6 0.0 85.9 91.4 - - -
7-Apr-10 4.9 17.5 -5.4 -8.0 -2.8 89.9 92.2 - - -
8-Apr-10 2.0 6.0 -7.7 -10.4 -5.2 74.6 94.0 - - -
9-Apr-10 1.7 5.5 -7.1 -10.2 -3.5 63.0 93.3 - - -
10-Apr-10 2.5 8.0 -5.4 -8.0 -2.3 51.4 92.6 - - -
11-Apr-10 2.9 7.3 -3.0 -6.6 0.8 48.2 91.3 - - -
12-Apr-10 2.9 7.9 -2.8 -5.3 0.0 43.3 90.8 - - -
13-Apr-10 1.6 5.4 -2.3 -5.3 2.0 60.1 90.2 - - -
14-Apr-10 1.2 4.0 3.1 -4.3 9.2 57.4 89.1 - - -
15-Apr-10 4.1 11.4 6.7 3.8 9.5 36.7 86.2 - - -
16-Apr-10 1.6 7.3 4.5 1.9 6.9 61.1 83.2 - - -
17-Apr-10 3.4 9.6 3.0 -0.8 6.0 76.9 80.9 - - -
18-Apr-10 4.8 10.7 0.8 -0.9 3.5 97.0 77.9 - - -
19-Apr-10 5.2 14.1 5.7 2.9 9.7 68.9 72.6 - - -
20-Apr-10 1.4 6.4 3.5 -1.1 7.9 86.3 66.8 - - -
21-Apr-10 1.6 6.1 -0.5 -3.1 4.7 83.2 66.2 - - -
22-Apr-10 2.0 8.4 -1.5 -5.1 4.5 84.8 66.6 - - -
23-Apr-10 4.0 10.5 -2.5 -6.1 1.3 75.6 66.3 - - -
24-Apr-10 3.9 8.1 0.5 -2.2 3.5 67.6 65.8 - - -
25-Apr-10 5.9 13.2 1.4 -2.4 4.3 56.5 65.0 - - -
26-Apr-10 7.1 16.8 3.2 2.5 4.1 58.5 64.4 - - -
27-Apr-10 5.7 10.0 2.0 0.9 2.9 88.3 64.1 - - -
28-Apr-10 1.4 4.7 1.0 -0.7 5.3 95.9 65.7 - - -
29-Apr-10 1.5 8.9 1.5 -1.1 8.3 87.7 65.3 - - -
30-Apr-10 3.3 8.0 -1.2 -2.8 1.1 92.9 63.4 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-10 2.6 8.7 -0.3 -2.4 3.6 93.1 62.7 - - -
2-May-10 2.8 12.6 -2.3 -5.3 1.1 82.4 62.6 - - -
3-May-10 3.3 9.5 -3.0 -6.1 0.0 90.3 61.9 - - -
4-May-10 2.0 8.1 -0.4 -3.4 3.0 88.4 61.2 - - -
5-May-10 1.5 6.7 0.4 -2.8 5.1 78.0 60.7 - - -
6-May-10 2.5 7.9 1.1 -2.1 4.5 64.0 59.8 - - -
7-May-10 3.0 6.0 1.8 -0.1 4.5 54.1 58.5 - - -
8-May-10 2.6 8.3 2.3 -0.3 5.8 52.2 57.4 - - -
9-May-10 2.6 7.1 2.2 -0.2 6.2 58.0 55.6 - - -
10-May-10 1.7 5.4 2.9 -0.8 6.5 59.2 53.1 - - -
11-May-10 1.9 7.0 3.1 0.2 6.2 64.6 51.4 - - -
12-May-10 2.4 14.4 1.7 -0.6 5.1 77.8 49.8 - - -
13-May-10 1.5 6.0 1.6 -1.2 7.9 81.2 49.9 - - -
14-May-10 2.3 5.8 3.7 -0.1 8.2 60.5 48.7 - - -
15-May-10 1.1 4.8 2.2 0.0 5.1 88.2 47.0 - - -
16-May-10 2.2 6.2 2.6 -1.4 6.8 76.4 45.8 - - -
17-May-10 3.4 6.6 5.6 2.8 8.7 62.1 42.1 - - -
18-May-10 4.4 8.9 6.7 2.5 9.0 76.0 37.3 - - -
19-May-10 1.9 5.6 4.2 1.3 7.2 80.8 31.1 - - -
20-May-10 3.6 11.4 5.7 1.3 9.4 70.7 27.5 - - -
21-May-10 2.5 5.9 0.4 -1.4 4.2 98.4 26.0 - - -
22-May-10 2.5 9.0 6.2 -0.2 11.4 66.4 22.7 - - -
23-May-10 1.4 5.9 4.5 1.0 9.8 86.0 18.0 - - -
24-May-10 3.7 10.3 3.7 1.5 7.0 87.5 13.8 - - -
25-May-10 4.4 11.9 6.0 4.0 8.6 70.5 6.1 - - -
26-May-10 4.0 11.1 8.3 3.9 12.2 61.5 0.0 - - -
27-May-10 4.4 10.2 10.2 6.8 13.5 52.2 0.0 - - -
28-May-10 2.7 11.0 10.7 8.6 13.1 42.0 0.0 - - -
29-May-10 3.5 8.3 10.9 8.1 13.9 41.1 0.0 - - -
30-May-10 2.2 13.2 9.1 2.8 13.7 58.7 0.0 - - -
31-May-10 3.0 10.7 10.7 6.0 13.3 43.7 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 21 of 122



Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-10 1.5 6.4 6.2 3.8 10.3 85.4 0.0 - - -
2-Jun-10 3.7 11.7 6.0 1.6 8.3 83.5 0.1 - - -
3-Jun-10 1.5 7.4 2.6 -0.2 6.7 82.5 0.1 - - -
4-Jun-10 2.9 8.8 4.2 -0.3 8.5 66.3 0.0 - - -
5-Jun-10 2.0 8.4 4.1 0.6 8.5 78.8 0.0 - - -
6-Jun-10 2.3 7.9 6.2 1.5 11.4 56.4 0.0 - - -
7-Jun-10 2.7 8.8 7.7 4.2 11.2 51.6 0.0 - - -
8-Jun-10 1.3 6.1 5.6 2.8 10.8 87.1 0.0 - - -
9-Jun-10 2.7 8.3 8.4 4.2 12.1 65.9 0.1 - - -
10-Jun-10 2.8 11.1 10.2 5.5 14.0 57.8 0.1 - - -
11-Jun-10 3.9 15.7 4.5 2.0 7.8 86.0 0.3 - - -
12-Jun-10 3.8 13.0 1.9 0.3 4.4 95.5 0.4 - - -
13-Jun-10 2.9 7.1 1.0 -0.2 4.1 93.6 0.5 - - -
14-Jun-10 3.4 9.6 2.4 -0.3 5.4 81.9 0.4 - - -
15-Jun-10 2.3 6.5 2.7 0.5 5.3 90.7 0.4 - - -
16-Jun-10 1.8 6.5 3.6 1.4 7.8 86.3 0.4 - - -
17-Jun-10 2.2 7.3 5.7 1.5 11.1 79.9 0.3 - - -
18-Jun-10 2.4 7.8 6.3 1.8 11.8 80.6 0.3 - - -
19-Jun-10 2.1 7.2 7.8 3.3 13.1 71.6 0.3 - - -
20-Jun-10 1.5 7.2 10.0 5.7 14.2 61.0 0.2 - - -
21-Jun-10 2.1 8.6 7.2 3.4 11.9 85.6 0.5 - - -
22-Jun-10 3.3 9.3 6.8 3.7 10.2 79.9 0.5 - - -
23-Jun-10 4.4 8.3 7.9 5.9 10.4 91.0 0.6 - - -
24-Jun-10 1.7 7.1 7.8 5.4 11.7 93.2 0.5 - - -
25-Jun-10 2.2 9.4 6.1 3.2 9.7 90.4 0.6 - - -
26-Jun-10 1.8 7.3 5.1 1.9 8.3 85.9 0.1 - - -
27-Jun-10 2.6 7.4 4.9 2.3 10.1 85.9 0.0 - - -
28-Jun-10 2.0 6.8 4.0 1.0 8.8 88.7 0.0 - - -
29-Jun-10 2.8 9.9 1.6 -0.5 3.7 97.2 0.0 - - -
30-Jun-10 1.1 6.5 1.0 -0.7 3.5 99.9 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

4-Jul-10 1.8 8.6 3.9 2.0 7.2 98.6 0.0 - - -
5-Jul-10 2.3 5.8 4.0 2.5 5.7 99.9 0.0 - - -
6-Jul-10 2.8 9.5 8.9 4.3 15.7 88.1 0.0 - - -
7-Jul-10 2.1 7.9 15.0 9.0 20.3 53.2 0.0 - - -
8-Jul-10 2.4 9.7 17.0 13.0 21.0 39.4 0.0 - - -
9-Jul-10 1.8 9.5 12.7 8.9 16.0 64.4 0.0 - - -
10-Jul-10 2.5 7.3 10.3 8.6 12.6 91.2 0.0 - - -
11-Jul-10 3.2 11.2 7.1 1.7 10.4 82.6 0.0 - - -
12-Jul-10 3.8 10.5 4.4 1.3 9.6 85.6 0.0 - - -
13-Jul-10 2.5 7.3 6.8 2.2 12.5 83.2 0.0 - - -
14-Jul-10 2.0 10.4 5.7 3.1 8.8 94.7 0.0 - - -
15-Jul-10 2.5 10.0 4.3 2.5 8.4 95.8 0.0 - - -
16-Jul-10 2.4 7.7 5.4 3.4 9.0 92.9 0.0 - - -
17-Jul-10 2.2 7.2 5.7 3.2 9.9 91.0 0.0 - - -
18-Jul-10 2.7 9.5 10.4 3.7 17.2 74.3 0.0 - - -
19-Jul-10 2.2 9.2 11.8 6.4 16.9 70.7 0.0 - - -
20-Jul-10 1.6 8.6 12.0 6.2 17.5 71.4 0.0 - - -
21-Jul-10 1.6 5.1 8.3 6.5 9.7 96.4 0.0 - - -
22-Jul-10 2.5 6.8 6.2 5.0 8.8 98.3 0.0 - - -
23-Jul-10 3.6 15.7 4.8 2.2 7.4 96.4 0.0 - - -
24-Jul-10 1.8 8.2 4.7 1.8 9.1 94.5 0.0 - - -
25-Jul-10 2.6 6.2 6.2 3.7 11.6 92.6 0.0 - - -
26-Jul-10 1.2 4.9 12.8 5.0 19.4 62.5 0.0 - - -
27-Jul-10 2.2 6.5 16.7 12.8 20.9 48.8 0.0 - - -
28-Jul-10 1.6 8.7 14.5 9.7 19.1 67.9 0.0 - - -
29-Jul-10 2.3 8.4 10.7 7.6 15.6 80.3 0.0 - - -
30-Jul-10 2.0 6.7 9.8 6.4 14.4 82.8 0.0 - - -
31-Jul-10 1.8 8.4 12.6 7.1 19.1 76.6 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-10 1.9 7.7 12.2 9.1 17.0 87.5 0.0 - - -
2-Aug-10 2.2 8.5 13.6 9.3 19.9 79.2 0.0 - - -
3-Aug-10 1.0 4.9 17.8 13.1 22.3 54.8 0.0 - - -
4-Aug-10 2.1 7.1 19.2 15.9 24.3 46.5 0.0 - - -
5-Aug-10 2.0 9.6 17.1 12.7 21.2 56.8 0.0 - - -
6-Aug-10 1.9 6.4 10.9 8.5 12.7 94.2 0.0 - - -
7-Aug-10 1.7 4.5 7.8 5.7 9.5 99.8 0.0 - - -
8-Aug-10 1.7 5.2 6.2 5.4 7.7 100.0 0.0 - - -
9-Aug-10 2.2 6.4 6.9 4.3 9.8 94.2 0.0 - - -
10-Aug-10 2.1 5.3 7.7 5.6 10.5 97.3 0.0 - - -
11-Aug-10 2.3 10.7 9.5 7.2 14.2 92.8 0.0 - - -
12-Aug-10 2.7 8.9 11.2 5.2 18.2 71.6 0.0 - - -
13-Aug-10 1.6 6.7 16.8 12.0 22.3 45.8 0.0 - - -
14-Aug-10 1.9 5.5 19.3 15.7 24.2 42.0 0.0 - - -
15-Aug-10 2.3 7.4 20.2 16.4 24.6 39.0 0.0 - - -
16-Aug-10 1.5 7.2 16.9 12.3 21.8 57.4 0.0 - - -
17-Aug-10 1.5 7.4 14.1 9.2 19.6 75.8 0.0 - - -
18-Aug-10 2.7 11.3 8.6 3.6 15.4 85.5 0.0 - - -
19-Aug-10 1.6 9.8 4.3 2.9 8.0 96.6 0.0 - - -
20-Aug-10 1.7 8.6 4.7 2.5 9.5 90.0 0.0 - - -
21-Aug-10 1.6 7.0 5.3 2.5 10.2 83.2 0.0 - - -
22-Aug-10 2.0 8.9 5.7 3.4 9.8 86.7 0.0 - - -
23-Aug-10 4.3 11.5 3.8 3.1 4.9 98.5 0.0 - - -
24-Aug-10 5.2 8.5 5.5 4.3 7.6 97.8 0.0 - - -
25-Aug-10 2.1 7.7 5.9 3.7 8.5 92.9 0.0 - - -
26-Aug-10 1.6 8.0 5.3 3.1 9.5 89.9 0.0 - - -
27-Aug-10 2.8 9.3 5.8 3.9 10.2 90.0 0.0 - - -
28-Aug-10 2.1 7.9 5.7 2.7 11.2 88.3 0.0 - - -
29-Aug-10 1.7 6.4 6.2 3.0 11.3 79.5 0.0 - - -
30-Aug-10 2.6 6.6 5.7 3.4 8.3 85.3 0.0 - - -
31-Aug-10 4.6 10.5 5.3 4.0 8.1 98.1 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-10 2.4 9.0 5.2 4.3 7.3 98.7 0.0 - - -
2-Sep-10 5.2 11.4 5.3 3.0 7.4 98.0 0.0 - - -
3-Sep-10 1.6 6.8 5.3 3.3 7.2 98.9 0.0 - - -
4-Sep-10 2.6 9.4 3.9 2.6 6.8 100.0 0.0 - - -
5-Sep-10 3.0 8.6 3.2 2.0 5.2 97.2 0.0 - - -
6-Sep-10 4.1 8.0 4.1 1.7 8.1 92.3 0.0 - - -
7-Sep-10 1.4 6.3 9.5 5.9 13.7 66.1 0.0 - - -
8-Sep-10 1.4 7.4 9.5 7.2 13.1 67.8 0.0 - - -
9-Sep-10 2.0 7.4 5.7 3.0 8.3 91.2 0.0 - - -
10-Sep-10 2.1 6.6 3.5 2.1 6.5 96.7 0.0 - - -
11-Sep-10 1.7 5.8 4.6 1.6 7.2 88.5 0.0 - - -
12-Sep-10 2.9 6.7 7.2 4.9 9.8 69.1 0.0 - - -
13-Sep-10 3.3 8.3 7.0 4.7 11.0 68.5 0.0 - - -
14-Sep-10 2.9 8.5 7.5 4.6 10.8 52.4 0.0 - - -
15-Sep-10 2.6 7.0 9.0 6.0 12.5 46.2 0.0 - - -
16-Sep-10 1.8 6.5 10.1 6.8 14.3 42.2 0.0 - - -
17-Sep-10 1.8 5.3 10.0 7.4 14.4 47.8 0.0 - - -
18-Sep-10 3.0 10.7 9.3 4.0 13.6 52.1 0.0 - - -
19-Sep-10 4.4 17.6 3.3 0.4 5.9 69.0 0.0 - - -
20-Sep-10 2.9 9.1 4.0 0.9 7.9 49.7 0.0 - - -
21-Sep-10 1.3 7.7 5.1 2.0 9.8 52.1 0.0 - - -
22-Sep-10 2.1 8.4 2.9 0.4 5.7 73.5 0.0 - - -
23-Sep-10 5.1 9.9 2.4 1.1 3.4 90.3 0.0 - - -
24-Sep-10 6.8 19.8 2.3 1.4 3.0 99.9 0.0 - - -
25-Sep-10 4.9 12.9 3.5 2.3 4.8 99.5 0.0 - - -
26-Sep-10 3.0 8.6 3.4 1.2 5.1 97.9 0.0 - - -
27-Sep-10 5.7 13.2 3.4 2.3 4.3 99.4 0.0 - - -
28-Sep-10 3.4 16.4 4.2 1.4 6.7 85.8 0.0 - - -
29-Sep-10 3.3 8.2 2.8 1.5 4.6 96.0 0.0 - - -
30-Sep-10 6.1 12.2 4.1 2.5 6.7 89.9 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-10 6.1 11.8 7.0 3.7 10.8 79.1 0.0 - - -
2-Oct-10 2.5 19.0 2.0 -0.2 4.3 88.4 0.0 - - -
3-Oct-10 5.6 10.8 1.9 0.2 4.0 78.8 0.0 - - -
4-Oct-10 1.2 7.9 0.3 -1.0 3.2 92.7 0.0 - - -
5-Oct-10 5.6 17.5 -0.3 -2.1 3.9 95.1 0.0 - - -
6-Oct-10 4.2 12.3 1.0 -2.0 6.3 98.8 1.2 - - -
7-Oct-10 3.5 10.8 2.2 1.1 4.0 96.9 0.0 - - -
8-Oct-10 4.8 12.3 1.1 -0.3 2.4 90.1 0.3 - - -
9-Oct-10 5.2 19.9 2.4 0.0 5.1 95.3 0.0 - - -
10-Oct-10 5.3 22.9 0.6 -1.2 3.4 97.5 7.3 - - -
11-Oct-10 5.4 9.1 -1.0 -1.7 0.0 100.0 15.3 - - -
12-Oct-10 4.5 14.2 -1.0 -1.9 0.1 100.0 16.8 - - -
13-Oct-10 3.3 13.4 -1.1 -1.6 -0.4 100.0 22.7 - - -
14-Oct-10 4.1 20.7 -0.8 -1.8 0.2 100.0 28.1 - - -
15-Oct-10 4.0 13.7 -2.0 -3.0 -1.3 98.9 28.5 - - -
16-Oct-10 5.5 10.2 -1.7 -2.2 -1.0 100.0 26.5 - - -
17-Oct-10 7.4 14.0 -0.4 -1.3 0.2 100.0 25.3 - - -
18-Oct-10 4.8 19.7 0.2 -1.9 2.1 87.7 23.3 - - -
19-Oct-10 4.4 9.2 -1.8 -3.4 -0.8 94.2 21.6 - - -
20-Oct-10 4.6 9.5 -1.8 -2.3 -0.7 98.2 22.0 - - -
21-Oct-10 2.6 8.6 -3.1 -4.9 -1.7 90.5 25.6 - - -
22-Oct-10 5.5 10.2 -2.0 -3.6 -0.9 94.7 22.9 - - -
23-Oct-10 6.5 10.3 -0.4 -1.2 0.5 99.0 21.1 - - -
24-Oct-10 5.5 12.4 0.5 -0.2 1.4 84.3 20.4 - - -
25-Oct-10 6.3 10.6 0.5 0.0 0.9 83.9 19.5 - - -
26-Oct-10 2.0 6.0 -0.2 -1.7 3.3 92.2 19.6 - - -
27-Oct-10 3.7 9.4 -2.3 -4.0 0.0 94.6 21.6 - - -
28-Oct-10 7.2 13.4 -3.4 -4.1 -2.8 94.0 21.8 - - -
29-Oct-10 4.3 8.6 -2.8 -3.7 -1.4 100.0 22.1 - - -
30-Oct-10 3.3 11.6 -2.6 -5.8 -0.9 99.2 22.9 - - -
31-Oct-10 6.4 18.3 -5.3 -7.2 -3.6 96.7 24.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-10 6.0 16.0 -2.2 -3.6 -1.0 100.0 30.3 - - -
2-Nov-10 4.2 14.4 -1.5 -2.4 -0.6 100.0 69.0 - - -
3-Nov-10 7.8 14.7 -0.9 -1.8 0.5 100.0 70.6 - - -
4-Nov-10 6.1 21.0 0.2 -3.6 3.1 95.7 66.5 - - -
5-Nov-10 5.3 17.9 -4.0 -4.9 -2.5 92.8 60.2 - - -
6-Nov-10 8.5 13.8 -4.3 -4.9 -3.4 99.7 57.1 - - -
7-Nov-10 6.0 9.7 -3.2 -3.5 -2.8 100.0 54.4 - - -
8-Nov-10 3.3 6.4 -4.7 -6.8 -3.1 99.4 55.0 - - -
9-Nov-10 2.6 6.1 -6.7 -8.0 -5.4 96.9 53.2 - - -
10-Nov-10 3.4 10.7 -8.8 -11.0 -7.3 90.3 52.2 - - -
11-Nov-10 6.5 10.3 -7.0 -8.6 -4.0 97.9 50.9 - - -
12-Nov-10 5.7 12.1 -3.8 -5.7 -2.4 99.7 52.5 - - -
13-Nov-10 3.3 14.1 -1.6 -2.8 0.1 100.0 60.6 - - -
14-Nov-10 3.7 13.3 -0.2 -1.8 2.7 97.8 66.0 - - -
15-Nov-10 1.3 6.6 -3.6 -7.6 -1.5 88.5 64.9 - - -
16-Nov-10 3.0 10.3 -8.1 -9.1 -6.7 79.1 64.6 - - -
17-Nov-10 8.2 20.3 -12.9 -15.7 -8.8 76.5 63.7 - - -
18-Nov-10 5.2 15.9 -14.6 -17.2 -11.7 47.3 62.1 - - -
19-Nov-10 4.0 10.4 -12.6 -15.6 -11.1 61.3 61.9 - - -
20-Nov-10 1.1 6.6 -13.7 -15.7 -9.5 47.1 61.6 - - -
21-Nov-10 4.0 9.2 -11.8 -14.4 -9.1 70.0 61.2 - - -
22-Nov-10 2.5 14.5 -16.7 -18.8 -13.4 38.2 61.0 - - -
23-Nov-10 0.9 3.3 -14.3 -17.6 -9.8 74.3 61.8 - - -
24-Nov-10 1.2 10.6 -9.6 -11.2 -6.3 96.0 62.1 - - -
25-Nov-10 5.7 13.2 -5.7 -10.1 -2.6 94.8 65.3 - - -
26-Nov-10 3.0 9.5 -4.6 -5.5 -3.1 99.5 63.8 - - -
27-Nov-10 0.7 5.3 -6.1 -7.6 -5.1 97.8 67.2 - - -
28-Nov-10 4.2 11.6 -8.7 -10.2 -7.5 94.1 65.8 - - -
29-Nov-10 7.3 14.7 -7.7 -9.3 -5.7 97.5 62.1 - - -
30-Nov-10 4.8 13.2 -5.7 -6.8 -4.8 99.1 72.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-10 3.1 5.9 -6.1 -6.5 -5.5 98.7 71.6 - - -
2-Dec-10 1.0 2.1 -7.0 -8.8 -6.1 98.1 78.1 - - -
3-Dec-10 0.3 1.9 -8.9 -10.6 -7.0 96.7 69.8 - - -
4-Dec-10 3.6 12.4 -10.5 -12.1 -9.0 95.5 67.5 - - -
5-Dec-10 5.9 12.7 -10.3 -13.1 -9.3 95.6 59.6 - - -
6-Dec-10 5.6 13.8 -6.7 -12.8 -2.4 92.5 59.8 - - -
7-Dec-10 7.3 14.7 -3.9 -6.6 -1.9 92.9 59.2 - - -
8-Dec-10 5.8 10.2 -3.9 -6.5 -2.5 99.1 59.4 - - -
9-Dec-10 1.8 7.5 -7.0 -9.9 -4.8 98.1 59.3 - - -
10-Dec-10 6.9 10.6 -5.5 -6.2 -4.7 97.7 59.5 - - -
11-Dec-10 6.9 11.6 -6.3 -7.1 -5.2 98.4 59.4 - - -
12-Dec-10 7.4 11.2 -6.4 -7.1 -5.4 98.1 59.6 - - -
13-Dec-10 5.6 10.1 -6.2 -6.9 -4.7 98.4 62.6 - - -
14-Dec-10 1.6 6.3 -5.6 -6.8 -4.1 99.3 62.7 - - -
15-Dec-10 3.5 9.2 -6.3 -7.5 -4.8 98.8 63.1 - - -
16-Dec-10 3.0 8.2 -10.0 -15.2 -6.5 94.9 62.8 - - -
17-Dec-10 4.6 10.4 -12.5 -15.3 -8.9 91.4 63.7 - - -
18-Dec-10 5.8 12.0 -9.6 -11.8 -8.5 79.3 63.2 - - -
19-Dec-10 9.1 14.5 -13.5 -15.3 -10.5 79.8 61.9 - - -
20-Dec-10 10.1 16.6 -15.4 -16.4 -13.5 75.4 60.2 - - -
21-Dec-10 10.2 17.2 -14.2 -16.1 -10.2 82.1 58.7 - - -
22-Dec-10 6.4 13.1 -7.4 -11.8 -4.0 96.4 58.8 - - -
23-Dec-10 7.7 13.6 -4.2 -5.0 -3.2 96.5 58.9 - - -
24-Dec-10 5.8 11.8 -4.8 -6.4 -4.0 99.5 59.9 - - -
25-Dec-10 4.5 8.3 -6.0 -6.7 -5.2 98.9 59.5 - - -
26-Dec-10 4.9 9.8 -5.9 -6.5 -5.4 98.5 59.5 - - -
27-Dec-10 4.7 11.3 -6.9 -9.3 -5.7 97.9 62.3 - - -
28-Dec-10 2.9 5.2 -10.6 -13.3 -8.9 95.4 62.2 - - -
29-Dec-10 0.6 6.2 -13.5 -15.1 -12.6 93.1 62.0 - - -
30-Dec-10 6.8 14.1 -13.6 -16.1 -11.7 89.9 60.3 - - -
31-Dec-10 2.7 - -11.3 -14.7 -9.5 93.8 58.9 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2011
1-Jan-11 0.7 4.3 -6.7 -9.4 -4.9 98.3 59.5 - - -
2-Jan-11 0.3 2.0 -5.9 -7.3 -4.4 98.9 59.8 - - -
3-Jan-11 5.3 13.1 -6.0 -7.5 -5.0 96.3 59.3 - - -
4-Jan-11 6.5 14.6 -4.3 -6.1 -0.6 90.8 58.9 - - -
5-Jan-11 5.4 15.3 -4.3 -5.5 -2.2 96.0 64.3 - - -
6-Jan-11 5.3 17.3 -4.8 -6.7 -2.9 93.5 67.9 - - -
7-Jan-11 2.3 6.8 -7.2 -8.3 -6.0 84.5 65.0 - - -
8-Jan-11 2.2 9.6 -9.0 -10.9 -6.9 66.4 64.6 - - -
9-Jan-11 2.9 9.6 -10.2 -13.3 -8.9 57.1 64.2 - - -
10-Jan-11 2.9 7.6 -14.3 -16.5 -11.8 66.4 64.2 - - -
11-Jan-11 6.5 10.2 -16.6 -17.7 -15.9 73.5 64.3 - - -
12-Jan-11 7.1 11.8 -17.0 -19.1 -15.9 85.9 64.6 - - -
13-Jan-11 3.5 8.9 -22.2 -25.3 -19.1 82.8 64.4 - - -
14-Jan-11 8.9 16.3 -24.5 -25.4 -23.0 78.9 64.5 - - -
15-Jan-11 9.8 16.4 -20.6 -23.0 -14.4 85.8 61.8 - - -
16-Jan-11 4.9 15.3 -14.9 -20.4 -10.0 90.9 60.2 - - -
17-Jan-11 1.4 15.6 -12.3 -16.0 -6.7 93.4 58.6 - - -
18-Jan-11 2.6 16.4 -7.2 -9.7 -4.4 89.9 60.1 - - -
19-Jan-11 2.7 8.4 -5.5 -6.8 -3.6 95.8 64.5 - - -
20-Jan-11 5.2 17.2 -1.7 -4.9 1.2 87.2 67.5 - - -
21-Jan-11 5.1 14.3 -2.4 -4.0 -0.9 93.8 59.5 - - -
22-Jan-11 5.1 21.2 -1.7 -3.6 0.5 88.2 66.9 - - -
23-Jan-11 6.5 19.4 -4.3 -6.0 -1.4 88.2 64.6 - - -
24-Jan-11 4.1 10.9 -3.9 -6.1 -1.3 94.8 64.9 - - -
25-Jan-11 5.2 17.8 -2.3 -3.1 0.3 95.7 76.3 - - -
26-Jan-11 5.4 9.2 -2.5 -3.2 -1.2 100.0 80.1 - - -
27-Jan-11 2.2 12.4 -6.0 -9.6 -2.1 97.0 87.0 - - -
28-Jan-11 3.1 10.8 -7.4 -9.2 -5.8 71.5 85.1 - - -
29-Jan-11 5.0 9.5 -9.3 -10.7 -8.0 64.8 83.4 - - -
30-Jan-11 8.8 13.6 -12.1 -13.6 -10.4 78.1 78.0 - - -
31-Jan-11 10.2 15.4 -11.8 -13.1 -10.3 75.4 74.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-11 10.6 17.2 -8.5 -11.2 -4.2 87.8 58.2 - - -
2-Feb-11 7.9 14.8 -4.9 -8.6 -1.6 93.4 58.3 - - -
3-Feb-11 6.8 10.2 -3.3 -4.4 -0.6 96.9 62.0 - - -
4-Feb-11 3.1 15.1 -4.4 -7.1 -0.6 95.3 63.0 - - -
5-Feb-11 3.4 13.2 -8.0 -9.5 -5.8 94.5 58.2 - - -
6-Feb-11 10.6 18.5 -8.1 -8.5 -7.4 93.6 60.0 - - -
7-Feb-11 2.5 7.5 -9.1 -11.7 -7.4 84.7 58.8 - - -
8-Feb-11 1.3 6.7 -10.5 -12.4 -8.8 75.2 58.7 - - -
9-Feb-11 1.1 4.8 -7.5 -10.4 -4.1 95.2 58.7 - - -
10-Feb-11 1.7 8.5 -3.6 -4.5 -2.2 98.9 60.0 - - -
11-Feb-11 5.4 10.9 -3.9 -4.5 -3.3 99.5 66.0 - - -
12-Feb-11 4.0 12.4 -4.5 -7.3 -3.8 99.3 82.9 - - -
13-Feb-11 4.9 14.2 -6.8 -7.6 -5.3 96.7 94.6 - - -
14-Feb-11 3.7 8.5 -6.8 -7.7 -5.3 97.5 96.4 - - -
15-Feb-11 4.9 10.4 -14.4 -19.1 -7.7 90.2 95.2 - - -
16-Feb-11 3.5 8.9 -20.6 -22.6 -18.8 86.3 94.6 - - -
17-Feb-11 3.9 9.7 -22.7 -25.4 -19.5 66.1 92.5 - - -
18-Feb-11 3.5 11.3 -19.1 -21.7 -15.2 49.3 90.5 - - -
19-Feb-11 6.5 16.3 -17.3 -20.4 -12.9 76.1 85.4 - - -
20-Feb-11 5.3 15.5 -11.7 -15.7 -9.2 90.9 71.3 - - -
21-Feb-11 3.8 11.8 -10.6 -12.9 -8.0 82.6 72.1 - - -
22-Feb-11 4.2 11.0 -14.6 -16.1 -12.2 64.0 71.9 - - -
23-Feb-11 5.9 19.5 -17.4 -19.3 -15.6 47.9 71.9 - - -
24-Feb-11 3.4 12.9 -16.9 -21.3 -7.6 45.4 71.8 - - -
25-Feb-11 2.2 11.3 -8.1 -12.1 -2.8 70.1 71.8 - - -
26-Feb-11 2.4 9.3 -9.2 -12.2 -5.3 95.6 72.6 - - -
27-Feb-11 7.3 21.7 -16.7 -22.6 -12.2 77.4 78.6 - - -
28-Feb-11 8.0 16.6 -24.3 -25.3 -22.6 60.9 71.6 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-11 9.5 14.2 -23.8 -25.4 -21.5 73.4 70.2 - - -
2-Mar-11 8.5 16.8 -17.5 -22.1 -14.1 81.8 65.9 - - -
3-Mar-11 9.7 16.4 -15.0 -16.3 -13.2 90.0 64.3 - - -
4-Mar-11 7.8 14.6 -11.6 -14.3 -9.3 88.4 65.1 - - -
5-Mar-11 7.1 12.8 -9.1 -9.6 -8.5 95.9 64.0 - - -
6-Mar-11 5.8 9.0 -9.8 -12.3 -8.5 86.1 64.9 - - -
7-Mar-11 6.8 11.9 -12.4 -13.2 -11.2 87.5 65.2 - - -
8-Mar-11 8.6 12.4 -11.3 -13.7 -9.5 93.1 65.6 - - -
9-Mar-11 7.2 11.2 -7.6 -9.5 -5.9 94.7 66.7 - - -
10-Mar-11 1.9 6.7 -10.4 -12.9 -6.5 95.0 74.2 - - -
11-Mar-11 3.3 10.5 -8.6 -12.5 -5.7 96.0 87.7 - - -
12-Mar-11 7.2 11.0 -5.6 -6.5 -4.4 98.6 84.2 - - -
13-Mar-11 7.8 14.2 -5.1 -6.3 -3.7 99.1 82.1 - - -
14-Mar-11 6.0 11.0 -2.7 -3.8 -1.1 100.0 81.2 - - -
15-Mar-11 7.8 12.7 -2.8 -3.7 -1.4 100.0 79.8 - - -
16-Mar-11 4.6 12.0 -2.4 -5.2 -0.8 100.0 79.1 - - -
17-Mar-11 3.2 9.3 -6.1 -8.5 -4.3 82.8 84.5 - - -
18-Mar-11 4.3 7.7 -5.2 -7.7 -3.7 66.4 82.5 - - -
19-Mar-11 2.1 5.8 -5.0 -7.6 -2.0 63.9 81.3 - - -
20-Mar-11 3.2 9.2 -5.1 -6.7 -3.4 64.0 80.4 - - -
21-Mar-11 6.2 12.6 -6.1 -7.2 -4.9 73.0 79.0 - - -
22-Mar-11 5.3 8.3 -5.7 -6.9 -3.9 88.0 78.2 - - -
23-Mar-11 4.2 7.4 -4.1 -5.5 -0.4 87.0 77.4 - - -
24-Mar-11 6.0 11.0 -2.5 -4.2 -0.5 70.7 76.3 - - -
25-Mar-11 5.6 9.0 -1.2 -3.3 1.0 67.8 75.0 - - -
26-Mar-11 4.3 8.0 0.0 -2.2 2.1 66.1 74.2 - - -
27-Mar-11 3.9 9.0 0.1 -1.9 2.2 69.3 74.3 - - -
28-Mar-11 4.6 8.0 -1.2 -2.3 -0.2 76.7 75.3 - - -
29-Mar-11 6.5 12.8 -1.9 -2.5 -1.1 98.8 76.9 - - -
30-Mar-11 3.7 13.9 -2.5 -3.6 0.2 100.0 88.6 - - -
31-Mar-11 3.0 8.8 -3.2 -4.5 -1.0 96.2 98.1 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-11 3.5 7.9 -3.9 -5.6 -0.6 96.5 104.3 - - -
2-Apr-11 2.0 5.8 -3.9 -7.1 -0.8 77.2 102.7 - - -
3-Apr-11 6.6 11.5 -4.9 -6.5 -3.7 91.0 96.8 - - -
4-Apr-11 3.3 8.0 -4.7 -6.7 0.4 91.3 99.0 - - -
5-Apr-11 5.0 8.6 -5.8 -8.0 -3.5 84.4 96.0 - - -
6-Apr-11 2.4 6.9 -4.4 -6.9 2.8 85.1 94.7 - - -
7-Apr-11 2.9 12.3 -4.5 -7.7 1.1 78.9 93.3 - - -
8-Apr-11 4.1 13.3 -3.5 -5.4 -1.9 89.0 93.2 - - -
9-Apr-11 3.7 15.1 -4.3 -6.2 -1.4 84.5 97.6 - - -
10-Apr-11 3.7 8.0 -5.8 -7.9 0.8 94.8 100.3 - - -
11-Apr-11 2.8 10.1 -6.0 -9.1 -3.2 85.7 97.5 - - -
12-Apr-11 7.4 12.5 -4.0 -5.3 -2.7 99.5 95.1 - - -
13-Apr-11 6.0 12.0 -3.4 -5.2 -1.6 99.2 94.5 - - -
14-Apr-11 3.6 9.9 -2.6 -4.4 1.0 97.7 101.7 - - -
15-Apr-11 1.9 6.0 -3.2 -5.4 1.8 90.4 106.9 - - -
16-Apr-11 2.5 6.1 -3.5 -6.0 1.7 85.5 102.7 - - -
17-Apr-11 2.0 8.0 -4.3 -7.1 2.7 86.8 113.8 - - -
18-Apr-11 1.8 7.5 -4.7 -7.9 3.7 76.1 110.0 - - -
19-Apr-11 1.8 8.0 -4.8 -7.7 -0.6 78.9 109.4 - - -
20-Apr-11 1.9 8.4 -4.5 -7.1 1.9 81.8 107.8 - - -
21-Apr-11 2.0 9.2 -4.3 -7.7 1.4 82.6 106.0 - - -
22-Apr-11 1.6 11.3 -2.5 -5.7 4.3 84.8 103.0 - - -
23-Apr-11 2.5 6.8 -2.3 -5.4 1.2 65.2 101.5 - - -
24-Apr-11 3.2 7.8 -0.1 -3.4 5.0 54.5 100.5 - - -
25-Apr-11 1.7 5.4 0.5 -1.9 3.6 72.3 99.3 - - -
26-Apr-11 2.1 7.6 -0.5 -3.0 4.4 85.4 96.9 - - -
27-Apr-11 3.2 9.6 -0.4 -4.2 4.1 72.4 95.2 - - -
28-Apr-11 4.3 8.9 0.6 -2.0 3.7 69.4 94.0 - - -
29-Apr-11 2.7 10.2 -0.4 -3.1 7.4 78.4 93.4 - - -
30-Apr-11 1.9 8.0 -2.0 -4.8 4.0 82.5 92.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-11 6.5 12.6 -3.9 -5.5 -2.7 90.5 92.1 - - -
2-May-11 5.6 9.8 -1.3 -3.1 1.5 99.4 92.3 - - -
3-May-11 3.3 9.5 -0.5 -2.5 4.0 91.2 93.2 - - -
4-May-11 5.8 9.5 -1.8 -2.8 -0.5 100.0 97.6 - - -
5-May-11 4.7 8.3 -0.4 -2.0 1.6 97.1 97.7 - - -
6-May-11 4.1 7.3 0.7 -1.5 4.0 86.5 96.2 - - -
7-May-11 2.1 7.1 3.7 0.7 6.9 65.0 94.1 - - -
8-May-11 2.1 9.7 3.0 0.7 6.6 76.5 90.1 - - -
9-May-11 1.3 7.3 0.9 -1.3 5.2 88.8 86.9 - - -
10-May-11 3.9 9.4 -1.0 -2.8 2.4 97.1 88.7 - - -
11-May-11 2.4 5.8 -0.4 -3.7 5.5 82.1 88.7 - - -
12-May-11 2.5 11.3 -0.4 -2.5 4.9 75.8 86.9 - - -
13-May-11 3.0 10.1 1.7 -0.9 6.0 61.9 85.8 - - -
14-May-11 2.7 6.2 4.6 -0.5 7.9 53.3 84.1 - - -
15-May-11 2.4 5.9 7.8 5.0 12.6 53.6 80.0 - - -
16-May-11 1.2 4.9 5.4 0.8 9.1 79.1 74.8 - - -
17-May-11 1.7 4.4 1.2 0.0 4.5 99.8 71.0 - - -
18-May-11 1.4 7.6 1.8 -0.7 6.4 97.5 67.7 - - -
19-May-11 5.6 11.0 3.2 0.2 6.0 85.5 62.9 - - -
20-May-11 4.5 9.0 8.1 4.7 12.2 59.5 55.8 - - -
21-May-11 1.8 6.1 5.1 1.7 8.9 81.5 49.6 - - -
22-May-11 2.2 10.0 2.3 0.0 6.0 95.2 46.5 - - -
23-May-11 2.1 6.8 3.0 -0.6 9.3 90.6 44.0 - - -
24-May-11 4.8 7.6 4.2 3.1 5.0 88.6 37.4 - - -
25-May-11 4.9 8.7 5.8 3.6 8.6 72.1 30.8 - - -
26-May-11 2.6 6.1 7.0 3.6 8.7 65.5 23.4 - - -
27-May-11 2.2 6.3 4.3 0.6 7.4 92.4 17.9 - - -
28-May-11 1.7 8.6 7.6 2.5 11.6 77.3 10.8 - - -
29-May-11 2.3 7.2 8.4 5.2 11.4 70.0 3.1 - - -
30-May-11 2.5 17.4 9.0 5.3 13.1 65.3 0.0 - - -
31-May-11 2.6 6.4 10.7 7.8 14.0 54.2 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-11 2.9 9.7 11.3 8.4 13.5 44.2 0.0 - - -
2-Jun-11 2.5 8.4 5.4 3.2 8.7 88.6 0.0 - - -
3-Jun-11 1.2 4.2 3.9 2.5 6.1 99.2 0.3 - - -
4-Jun-11 1.3 6.6 3.2 2.0 5.6 97.8 0.2 - - -
5-Jun-11 1.9 8.1 3.9 1.6 7.5 90.1 0.2 - - -
6-Jun-11 4.2 10.6 3.6 1.6 7.1 84.4 0.2 - - -
7-Jun-11 3.1 9.4 9.6 6.0 13.5 55.2 0.0 - - -
8-Jun-11 1.9 8.3 8.7 5.9 10.6 62.4 0.0 - - -
9-Jun-11 2.3 10.4 4.8 2.2 7.5 82.7 0.0 - - -
10-Jun-11 1.5 12.5 3.3 0.7 8.5 85.4 0.0 - - -
11-Jun-11 1.3 6.9 3.3 1.3 7.9 89.6 0.0 - - -
12-Jun-11 1.2 5.2 4.5 1.2 9.4 78.6 0.0 - - -
13-Jun-11 2.0 7.3 5.8 2.1 9.7 77.8 0.0 - - -
14-Jun-11 2.0 7.4 4.7 2.6 8.1 90.9 0.0 - - -
15-Jun-11 2.6 6.4 4.6 1.9 8.9 86.0 0.0 - - -
16-Jun-11 1.4 6.2 6.5 1.0 12.3 81.1 0.1 - - -
17-Jun-11 1.7 6.9 7.0 3.2 11.7 83.0 0.1 - - -
18-Jun-11 1.0 4.1 4.4 3.2 6.1 99.9 0.0 - - -
19-Jun-11 1.3 5.7 5.1 3.7 7.0 99.4 0.0 - - -
20-Jun-11 1.1 5.6 5.1 3.3 7.8 94.7 0.1 - - -
21-Jun-11 1.6 6.9 6.6 3.4 11.2 79.8 0.1 - - -
22-Jun-11 1.9 6.9 7.9 4.5 11.7 69.4 0.1 - - -
23-Jun-11 1.4 6.1 4.3 3.0 5.8 99.5 0.1 - - -
24-Jun-11 2.0 5.6 4.1 2.9 5.9 100.0 0.0 - - -
25-Jun-11 2.1 5.7 6.0 4.0 8.3 100.0 0.0 - - -
26-Jun-11 2.0 6.2 8.1 5.0 14.0 89.1 0.0 - - -
27-Jun-11 2.5 10.4 10.0 5.4 16.3 75.8 0.0 - - -
28-Jun-11 2.4 8.3 7.3 3.9 10.3 83.3 0.0 - - -
29-Jun-11 1.7 8.5 3.6 2.0 5.7 92.6 0.0 - - -
30-Jun-11 3.3 7.8 3.3 1.1 8.1 90.2 0.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-11 5.9 10.7 2.5 1.3 4.1 97.5 0.2 - - -
2-Jul-11 4.5 11.1 3.4 1.9 7.4 96.2 0.3 - - -
3-Jul-11 2.1 8.6 2.6 1.4 4.5 94.3 0.2 - - -
4-Jul-11 5.1 8.9 2.7 0.9 4.5 96.4 0.2 - - -
5-Jul-11 4.1 10.5 5.1 2.7 9.7 89.2 0.0 - - -
6-Jul-11 1.9 7.9 6.2 2.5 11.4 73.7 0.1 - - -
7-Jul-11 2.0 6.9 4.9 2.6 8.6 92.4 0.0 - - -
8-Jul-11 2.1 5.9 5.0 3.7 8.3 96.6 0.0 - - -
9-Jul-11 1.7 5.9 5.3 3.5 8.4 96.4 0.0 - - -
10-Jul-11 1.5 7.6 8.2 4.1 14.7 77.6 0.1 - - -
11-Jul-11 2.0 8.0 11.4 7.1 15.3 66.0 0.0 - - -
12-Jul-11 2.7 7.9 14.9 10.3 19.8 60.4 0.0 - - -
13-Jul-11 1.9 7.7 16.3 12.4 20.6 55.0 0.0 - - -
14-Jul-11 1.7 5.6 8.6 6.0 12.5 96.8 0.3 - - -
15-Jul-11 1.4 4.9 7.4 5.2 10.3 95.0 0.4 - - -
16-Jul-11 1.2 5.0 10.0 6.4 15.3 80.4 0.4 - - -
17-Jul-11 2.1 9.9 12.6 8.4 16.7 64.9 0.4 - - -
18-Jul-11 1.7 8.4 7.7 4.7 10.6 93.4 0.6 - - -
19-Jul-11 1.6 8.3 6.4 4.3 11.8 93.9 0.4 - - -
20-Jul-11 3.0 7.7 5.5 4.3 7.2 94.3 0.5 - - -
21-Jul-11 1.7 6.8 8.3 4.0 13.2 88.4 0.3 - - -
22-Jul-11 1.6 5.7 8.3 6.7 11.8 97.6 0.5 - - -
23-Jul-11 2.3 8.3 10.3 5.6 15.0 76.6 0.4 - - -
24-Jul-11 2.4 6.7 8.6 6.7 11.3 94.9 0.5 - - -
25-Jul-11 1.2 7.0 6.8 5.7 8.9 98.5 0.5 - - -
26-Jul-11 1.2 6.5 5.3 4.2 6.5 99.9 0.4 - - -
27-Jul-11 2.2 7.1 4.6 3.6 5.5 99.0 0.4 - - -
28-Jul-11 2.3 8.6 5.0 3.9 6.2 96.6 0.3 - - -
29-Jul-11 1.8 6.0 5.4 3.8 8.1 96.9 0.4 - - -
30-Jul-11 3.8 7.8 5.5 3.8 9.6 95.8 0.3 - - -
31-Jul-11 1.6 5.0 4.9 3.6 6.6 100.0 0.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-11 1.1 3.7 5.7 4.8 7.7 99.8 0.2 - - -
2-Aug-11 1.8 7.9 8.7 3.6 14.2 76.8 0.0 - - -
3-Aug-11 1.5 7.8 10.0 5.4 14.4 72.6 0.0 - - -
4-Aug-11 2.8 8.6 7.8 5.5 9.0 88.1 0.2 - - -
5-Aug-11 2.7 8.1 5.1 2.7 8.1 97.5 0.3 - - -
6-Aug-11 2.1 7.4 6.5 4.0 11.1 85.8 0.3 - - -
7-Aug-11 1.6 6.3 8.9 3.2 14.5 78.1 0.1 - - -
8-Aug-11 1.4 6.9 9.7 5.2 15.6 73.5 0.0 - - -
9-Aug-11 1.9 8.3 10.0 5.0 15.8 73.8 0.0 - - -
10-Aug-11 2.2 12.1 9.2 4.7 14.2 74.6 0.0 - - -
11-Aug-11 1.8 8.4 5.1 2.2 9.8 93.7 0.2 - - -
12-Aug-11 1.3 5.4 5.4 1.0 10.9 81.7 0.1 - - -
13-Aug-11 3.0 7.9 6.4 4.6 8.0 80.6 0.2 - - -
14-Aug-11 1.3 4.3 4.5 3.4 5.4 100.0 0.3 - - -
15-Aug-11 2.4 6.6 3.9 2.5 5.2 99.8 0.2 - - -
16-Aug-11 4.4 9.3 3.6 2.0 6.1 96.8 0.3 - - -
17-Aug-11 1.7 8.6 5.1 4.0 6.2 96.5 0.3 - - -
18-Aug-11 1.3 8.8 5.4 3.6 7.7 97.1 0.1 - - -
19-Aug-11 5.1 11.0 5.1 3.7 6.6 94.5 0.4 - - -
20-Aug-11 4.4 12.1 8.4 6.0 10.6 97.8 0.4 - - -
21-Aug-11 3.1 8.8 7.3 6.4 9.2 97.2 0.3 - - -
22-Aug-11 2.6 6.6 6.2 5.3 7.5 96.9 0.2 - - -
23-Aug-11 5.1 12.7 4.5 3.6 5.5 99.6 0.0 - - -
24-Aug-11 2.9 15.5 4.1 1.7 6.5 93.4 0.1 - - -
25-Aug-11 3.1 8.2 5.2 1.6 8.9 82.4 0.1 - - -
26-Aug-11 2.6 10.1 5.4 3.2 8.3 89.0 0.0 - - -
27-Aug-11 1.4 5.4 6.3 4.4 9.1 93.5 0.0 - - -
28-Aug-11 4.0 10.7 5.9 4.0 8.1 96.3 0.1 - - -
29-Aug-11 1.9 7.5 4.7 3.6 6.1 99.2 0.2 - - -
30-Aug-11 1.5 5.3 4.8 3.0 7.2 98.8 0.0 - - -
31-Aug-11 2.0 5.6 5.0 3.6 7.1 95.6 0.2 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-11 2.3 8.9 4.1 1.9 6.6 98.8 0.2 - - -
2-Sep-11 1.7 6.4 4.8 3.0 6.9 96.7 0.2 - - -
3-Sep-11 4.8 12.5 5.7 4.3 7.4 99.9 0.1 - - -
4-Sep-11 2.7 11.7 5.7 3.0 8.6 94.6 0.0 - - -
5-Sep-11 4.7 15.6 3.7 2.2 6.0 100.0 0.0 - - -
6-Sep-11 4.8 15.3 7.8 6.0 9.3 99.6 0.0 - - -
7-Sep-11 2.9 8.1 8.1 5.3 11.5 95.6 0.1 - - -
8-Sep-11 3.6 10.2 11.1 9.1 12.2 96.0 0.3 - - -
9-Sep-11 2.9 16.8 10.1 5.9 13.4 73.6 0.0 - - -
10-Sep-11 1.4 5.4 7.4 5.5 10.7 83.7 0.0 - - -
11-Sep-11 2.6 7.3 8.7 5.4 12.4 60.1 0.0 - - -
12-Sep-11 5.1 11.6 10.8 7.9 13.4 46.5 0.0 - - -
13-Sep-11 1.4 6.5 8.3 6.2 11.3 85.8 0.0 - - -
14-Sep-11 1.2 4.9 7.2 5.6 9.3 90.2 0.0 - - -
15-Sep-11 2.0 5.1 5.5 2.7 6.7 100.0 0.0 - - -
16-Sep-11 2.7 7.0 2.7 0.4 4.6 89.5 0.0 - - -
17-Sep-11 3.0 10.8 3.1 1.6 6.4 90.6 0.0 - - -
18-Sep-11 6.6 15.0 2.2 0.7 3.4 98.5 0.0 - - -
19-Sep-11 4.9 12.6 3.2 1.9 4.5 96.6 0.0 - - -
20-Sep-11 6.3 15.1 4.0 3.5 4.8 99.9 0.0 - - -
21-Sep-11 4.7 15.6 3.6 1.4 6.1 93.9 0.0 - - -
22-Sep-11 4.8 14.6 1.2 -1.0 2.8 96.7 0.0 - - -
23-Sep-11 4.8 16.8 0.7 -1.2 4.4 97.0 1.1 - - -
24-Sep-11 4.1 7.2 0.6 -0.8 2.4 91.8 0.7 - - -
25-Sep-11 1.6 12.0 0.6 -1.1 4.0 92.8 0.0 - - -
26-Sep-11 6.0 13.0 -0.8 -1.6 0.2 97.8 0.3 - - -
27-Sep-11 5.9 15.3 0.8 -0.3 2.5 97.5 0.5 - - -
28-Sep-11 4.1 13.0 0.3 -0.7 2.3 96.5 0.0 - - -
29-Sep-11 6.0 13.4 -0.3 -1.4 1.1 98.5 1.0 - - -
30-Sep-11 5.1 16.8 0.2 -2.1 2.6 86.0 1.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-11 4.6 8.1 -1.2 -3.8 0.3 76.5 0.7 - - -
2-Oct-11 4.7 8.7 0.0 -0.8 1.1 77.2 0.7 - - -
3-Oct-11 5.9 11.5 0.3 -1.3 1.8 83.3 0.8 - - -
4-Oct-11 4.8 12.0 2.0 0.1 3.8 93.4 0.5 - - -
5-Oct-11 3.3 7.5 3.7 1.1 5.9 75.6 0.1 - - -
6-Oct-11 2.7 8.4 1.5 -0.1 4.3 94.0 0.3 - - -
7-Oct-11 2.0 7.6 0.3 -1.6 2.5 94.0 0.6 - - -
8-Oct-11 6.7 13.2 -0.9 -1.5 0.3 99.3 0.7 - - -
9-Oct-11 3.9 9.3 -0.2 -0.9 0.6 100.0 5.1 - - -
10-Oct-11 4.7 9.2 -0.4 -1.3 0.8 96.3 6.2 - - -
11-Oct-11 6.1 11.4 1.1 -0.2 2.1 97.3 3.3 - - -
12-Oct-11 4.4 8.7 1.4 0.1 2.7 98.3 0.4 - - -
13-Oct-11 3.3 7.6 -0.8 -2.9 0.1 100.0 1.0 - - -
14-Oct-11 1.4 7.6 -3.3 -4.6 -0.9 93.1 2.3 - - -
15-Oct-11 4.6 9.2 -3.9 -5.2 -2.7 86.1 2.6 - - -
16-Oct-11 6.3 10.5 -2.7 -3.8 -1.7 100.0 2.8 - - -
17-Oct-11 6.9 11.9 -1.1 -2.4 0.6 100.0 2.2 - - -
18-Oct-11 3.2 12.6 1.4 0.0 4.0 96.0 2.1 - - -
19-Oct-11 2.1 10.0 -0.6 -3.2 3.4 90.8 1.8 - - -
20-Oct-11 3.1 9.0 -3.1 -3.9 -1.8 92.4 3.0 - - -
21-Oct-11 7.6 15.5 -3.2 -4.2 -1.3 98.5 2.9 - - -
22-Oct-11 5.3 9.8 -2.2 -3.1 -0.3 99.8 2.9 - - -
23-Oct-11 3.5 6.4 -2.0 -2.9 -1.3 99.9 6.3 - - -
24-Oct-11 0.6 6.1 -1.9 -3.4 0.0 99.9 6.4 - - -
25-Oct-11 4.7 15.4 -2.3 -3.2 -1.4 99.9 6.1 - - -
26-Oct-11 5.8 16.4 -2.3 -3.8 -0.6 92.3 6.4 - - -
27-Oct-11 5.7 15.7 -2.5 -3.8 -0.9 94.8 6.3 - - -
28-Oct-11 6.2 16.6 -2.7 -3.2 -2.2 100.0 7.4 - - -
29-Oct-11 4.9 16.2 -2.0 -2.7 -1.4 100.0 12.9 - - -
30-Oct-11 4.6 16.8 -2.0 -2.9 -0.9 98.6 26.2 - - -
31-Oct-11 3.9 14.6 -2.1 -3.5 -0.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-11 5.0 10.6 -2.1 -2.7 -1.5 - - - - -
2-Nov-11 4.3 10.2 -3.5 -7.3 -2.0 - - - - -
3-Nov-11 4.0 9.2 -10.6 -14.5 -7.3 - - - - -
4-Nov-11 6.9 12.1 -10.9 -15.0 -7.4 - - - - -
5-Nov-11 4.5 10.6 -5.9 -7.5 -4.2 - - - - -
6-Nov-11 3.9 9.9 -4.7 -6.1 -3.6 - - - - -
7-Nov-11 3.2 11.9 -4.1 -5.7 -2.1 - - - - -
8-Nov-11 4.6 11.4 -4.8 -6.9 -2.8 - - - - -
9-Nov-11 7.0 13.0 -4.4 -5.3 -3.7 - - - - -
10-Nov-11 2.7 7.3 -4.3 -5.1 -3.8 - - - - -
11-Nov-11 2.6 9.2 -5.0 -7.7 -2.1 - - - - -
12-Nov-11 5.6 17.2 -4.7 -6.8 -0.9 - - - - -
13-Nov-11 4.2 15.6 -4.9 -8.2 -2.9 - - - - -
14-Nov-11 2.7 14.7 -8.5 -10.1 -6.4 - - - - -
15-Nov-11 4.1 14.2 -7.5 -9.4 -4.5 - - - - -
16-Nov-11 8.1 15.3 -6.0 -7.5 -4.6 - - - - -
17-Nov-11 3.5 13.0 -7.2 -11.1 -5.2 - - - - -
18-Nov-11 5.3 10.1 -13.8 -15.2 -11.1 - - - - -
19-Nov-11 2.9 9.1 -16.9 -19.2 -13.8 - - - - -
20-Nov-11 8.7 17.2 -18.2 -21.4 -15.1 - - - - -
21-Nov-11 8.7 16.0 -11.5 -15.1 -8.5 - - - - -
22-Nov-11 1.1 11.9 -6.9 -8.5 -5.9 - - - - -
23-Nov-11 3.1 10.7 -6.7 -7.2 -6.0 - - - - -
24-Nov-11 1.8 8.1 -7.0 -8.4 -6.2 - - - - -
25-Nov-11 5.3 11.5 -9.0 -10.4 -7.6 - - - - -
26-Nov-11 5.1 12.1 -5.0 -7.9 -3.2 - - - - -
27-Nov-11 1.5 10.8 -6.7 -8.2 -4.2 - - - - -
28-Nov-11 5.4 14.9 -5.4 -7.6 -2.9 - - - - -
29-Nov-11 3.5 10.8 -6.7 -10.0 -3.5 - - - - -
30-Nov-11 2.1 17.9 -9.3 -10.9 -7.2 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-11 6.7 23.8 -5.0 -10.4 -2.0 - - - - -
2-Dec-11 2.0 12.6 -4.0 -5.2 -2.2 - - - - -
3-Dec-11 1.3 5.4 -3.4 -6.6 -2.3 - - - - -
4-Dec-11 0.5 7.5 -4.1 -6.8 -2.5 - - - - -
5-Dec-11 4.4 29.5 -2.0 -4.2 5.4 - - - - -
6-Dec-11 3.1 14.9 -7.1 -9.9 -3.1 - - - - -
7-Dec-11 1.9 8.2 -11.5 -14.0 -8.9 - - - - -
8-Dec-11 0.8 10.6 -8.3 -11.9 -5.2 - - - - -
9-Dec-11 4.4 9.8 -7.4 -8.2 -6.5 - - - - -
10-Dec-11 1.5 8.6 -6.3 -9.4 -4.3 - - - - -
11-Dec-11 0.9 3.7 -9.8 -12.3 -6.9 - - - - -
12-Dec-11 3.2 12.8 -9.7 -11.1 -6.4 - - - - -
13-Dec-11 1.6 7.6 -9.7 -12.2 -8.1 - - - - -
14-Dec-11 3.5 9.7 -11.7 -13.3 -9.7 - - - - -
15-Dec-11 6.1 11.8 -12.6 -13.7 -12.1 - - - - -
16-Dec-11 7.0 12.5 -10.0 -13.9 -7.1 - - - - -
17-Dec-11 1.6 7.0 -6.2 -8.4 -4.0 - - - - -
18-Dec-11 3.5 12.0 -10.2 -13.1 -7.1 - - - - -
19-Dec-11 5.4 12.8 -6.4 -9.3 -3.3 - - - - -
20-Dec-11 4.3 22.8 -4.6 -7.5 -3.0 - - - - -
21-Dec-11 4.8 12.7 -7.6 -9.0 -6.3 - - - - -
22-Dec-11 8.1 13.6 -5.4 -7.4 -3.8 - - - - -
23-Dec-11 6.0 29.5 -3.6 -5.1 -1.1 - - - - -
24-Dec-11 - 15.3 -3.8 -4.6 -2.2 - - - - -
25-Dec-11 - 13.3 -4.1 -7.0 -3.3 - - - - -
26-Dec-11 - 17.2 -5.4 -7.5 -3.6 - - - - -
27-Dec-11 - 18.8 -7.7 -8.7 -4.2 - - - - -
28-Dec-11 - 14.0 -6.9 -8.4 -4.3 - - - - -
29-Dec-11 - 23.5 -7.5 -11.5 -2.2 - - - - -
30-Dec-11 - 11.1 -10.2 -12.0 -9.1 - - - - -
31-Dec-11 - 13.9 -11.1 -12.2 -9.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2012
1-Jan-12 9.7 15.4 -8.8 -10.9 -6.8 - - - - -
2-Jan-12 4.4 11.4 -5.8 -10.2 -2.5 - - - - -
3-Jan-12 7.4 11.7 -5.1 -7.3 -2.4 - - - - -
4-Jan-12 5.1 16.7 -1.6 -3.1 -0.7 - - - - -
5-Jan-12 3.6 12.5 -4.1 -8.2 -2.5 - - - - -
6-Jan-12 5.3 9.1 -8.0 -10.7 -6.6 - - - - -
7-Jan-12 6.7 14.0 -4.9 -7.1 -2.4 - - - - -
8-Jan-12 3.2 18.7 -2.5 -3.3 -1.8 - - - - -
9-Jan-12 3.5 15.1 -6.2 -10.6 -3.3 - - - - -
10-Jan-12 3.6 12.2 -12.3 -14.7 -9.2 - - - - -
11-Jan-12 8.7 14.1 -11.8 -12.7 -10.5 - - - - -
12-Jan-12 7.6 20.1 -8.3 -10.7 -4.6 - - - - -
13-Jan-12 3.6 12.9 -7.4 -9.0 -4.3 - - - - -
14-Jan-12 3.4 10.8 -11.0 -15.1 -9.0 - - - - -
15-Jan-12 6.6 11.4 -20.6 -25.6 -15.0 - - - - -
16-Jan-12 3.9 12.6 -26.3 -30.2 -23.6 - - - - -
17-Jan-12 2.6 8.2 -28.3 -31.0 -26.0 - - - - -
18-Jan-12 4.0 8.3 -25.5 -28.2 -23.1 - - - - -
19-Jan-12 8.1 13.7 -25.0 -26.7 -21.3 - - - - -
20-Jan-12 11.6 16.7 -19.8 -23.9 -15.8 - - - - -
21-Jan-12 10.7 16.6 -14.8 -16.1 -13.1 - - - - -
22-Jan-12 7.6 11.5 -10.7 -13.5 -7.9 - - - - -
23-Jan-12 5.4 10.6 -8.1 -9.6 -7.0 - - - - -
24-Jan-12 7.0 14.7 -5.9 -8.0 -2.8 - - - - -
25-Jan-12 5.9 35.2 -6.3 -8.3 -1.9 - - - - -
26-Jan-12 5.7 16.1 -9.0 -10.5 -7.0 - - - - -
27-Jan-12 5.4 19.6 -8.6 -10.2 -7.1 - - - - -
28-Jan-12 7.4 13.0 -8.2 -9.7 -6.5 - - - - -
29-Jan-12 6.4 11.5 -5.2 -6.8 -3.5 - - - - -
30-Jan-12 4.4 14.4 -3.8 -4.6 -2.9 - - - - -
31-Jan-12 4.3 8.9 -3.7 -5.2 -2.8 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-12 6.1 16.2 -4.5 -5.2 -3.8 - - - - -
2-Feb-12 5.9 13.8 -2.4 -4.3 -0.4 - - - - -
3-Feb-12 5.1 14.5 -2.0 -6.8 -0.1 - - - - -
4-Feb-12 4.8 9.9 -4.6 -8.3 -1.7 - - - - -
5-Feb-12 7.0 15.0 -1.2 -2.8 1.0 - - - - -
6-Feb-12 8.8 13.0 -2.5 -4.4 -1.0 - - - - -
7-Feb-12 9.9 15.6 -3.6 -5.5 -1.5 - - - - -
8-Feb-12 8.8 15.3 -4.7 -8.2 -1.0 - - - - -
9-Feb-12 8.6 15.6 -2.8 -4.8 -0.3 - - - - -
10-Feb-12 4.5 10.6 -3.0 -5.2 -0.5 - - - - -
11-Feb-12 5.9 10.1 -2.4 -3.4 -1.4 - - - - -
12-Feb-12 3.2 13.6 -3.6 -7.4 -0.9 - - - - -
13-Feb-12 2.1 6.9 -7.5 -10.5 -4.3 - - - - -
14-Feb-12 1.4 8.0 -7.0 -10.2 0.9 - - - - -
15-Feb-12 4.6 12.5 -8.7 -12.1 -6.2 - - - - -
16-Feb-12 3.5 11.5 -6.9 -8.6 -3.8 - - - - -
17-Feb-12 4.7 9.9 -5.4 -7.0 -3.4 - - - - -
18-Feb-12 2.0 10.9 -5.7 -8.4 -3.4 - - - - -
19-Feb-12 4.8 7.5 -6.6 -8.0 -4.8 - - - - -
20-Feb-12 5.5 15.7 -5.6 -6.8 -3.0 - - - - -
21-Feb-12 5.8 16.9 -3.7 -5.0 -2.2 - - - - -
22-Feb-12 3.2 13.5 -4.6 -6.4 -1.5 - - - - -
23-Feb-12 3.2 13.1 -6.5 -11.6 -3.2 - - - - -
24-Feb-12 4.1 9.4 -9.5 -12.9 -7.6 - - - - -
25-Feb-12 4.3 8.6 -10.0 -15.1 -6.8 - - - - -
26-Feb-12 1.1 4.5 -13.1 -17.5 -7.1 - - - - -
27-Feb-12 7.1 12.2 -11.2 -13.0 -9.1 - - - - -
28-Feb-12 4.2 8.0 -8.5 -11.2 -4.4 - - - - -
29-Feb-12 2.9 6.4 -7.6 -9.7 -4.4 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-12 3.2 7.4 -7.5 -10.0 -6.1 - - - - -
2-Mar-12 4.1 14.7 -5.0 -6.9 -2.8 - - - - -
3-Mar-12 3.8 17.4 -5.2 -6.9 -3.1 - - - - -
4-Mar-12 3.5 18.8 -8.1 -13.5 -5.5 - - - - -
5-Mar-12 2.2 7.9 -11.7 -15.5 -7.6 - - - - -
6-Mar-12 3.6 16.4 -9.4 -14.9 -2.2 - - - - -
7-Mar-12 6.0 21.1 -2.9 -4.8 -1.1 - - - - -
8-Mar-12 6.1 24.4 -2.4 -2.8 -1.1 - - - - -
9-Mar-12 4.1 21.6 -3.8 -5.9 -1.9 - - - - -
10-Mar-12 7.9 11.9 -5.0 -5.9 -4.0 - - - - -
11-Mar-12 4.2 10.3 -4.7 -8.7 -1.7 - - - - -
12-Mar-12 4.2 8.2 -6.9 -11.1 -1.7 - - - - -
13-Mar-12 3.0 8.9 -7.2 -9.4 -2.6 - - - - -
14-Mar-12 7.5 12.9 -7.4 -11.0 -4.1 - - - - -
15-Mar-12 6.8 10.6 -4.5 -6.5 -1.3 - - - - -
16-Mar-12 4.1 10.2 -4.1 -8.6 -1.5 - - - - -
17-Mar-12 3.6 8.3 -5.7 -10.4 -1.4 - - - - -
18-Mar-12 1.9 5.0 -7.4 -11.9 -1.1 - - - - -
19-Mar-12 3.4 7.3 -9.0 -13.7 -3.8 - - - - -
20-Mar-12 6.1 11.7 -6.8 -11.7 -3.5 - - - - -
21-Mar-12 2.5 7.8 -6.2 -10.5 -2.7 - - - - -
22-Mar-12 4.2 8.5 -5.9 -10.4 -1.7 - - - - -
23-Mar-12 2.4 6.6 -6.9 -10.7 -0.4 - - - - -
24-Mar-12 2.2 6.9 -7.2 -12.4 -2.6 - - - - -
25-Mar-12 3.5 6.9 -6.6 -12.0 -2.7 - - - - -
26-Mar-12 5.3 9.8 -5.4 -10.4 -0.9 - - - - -
27-Mar-12 4.8 10.4 -1.0 -6.1 3.9 - - - - -
28-Mar-12 4.8 9.7 -0.5 -3.7 2.9 - - - - -
29-Mar-12 6.3 14.8 -1.4 -3.5 0.4 - - - - -
30-Mar-12 3.1 8.3 -3.5 -7.2 0.2 - - - - -
31-Mar-12 3.5 6.9 -5.3 -10.1 -0.3 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-12 4.0 9.7 -5.1 -10.2 -0.6 - - - - -
2-Apr-12 8.8 19.9 -3.2 -4.7 -1.2 - - - - -
3-Apr-12 5.2 10.3 -3.0 -6.3 0.2 - - - - -
4-Apr-12 2.7 7.8 -2.9 -7.6 1.5 - - - - -
5-Apr-12 1.8 4.6 -3.0 -8.5 3.1 - - - - -
6-Apr-12 2.2 7.4 -1.6 -6.9 5.0 - - - - -
7-Apr-12 1.5 4.6 -1.3 -7.1 4.3 - - - - -
8-Apr-12 5.4 11.0 1.0 -5.7 7.1 - - - - -
9-Apr-12 3.9 9.5 3.7 -1.2 8.2 - - - - -
10-Apr-12 4.2 9.6 2.7 -1.6 6.7 - - - - -
11-Apr-12 4.0 7.5 2.9 0.3 8.2 - - - - -
12-Apr-12 1.6 6.4 2.3 0.7 4.3 - - - - -
13-Apr-12 2.4 8.5 1.6 -0.1 4.9 - - - - -
14-Apr-12 2.2 6.9 0.4 -0.6 2.0 - - - - -
15-Apr-12 3.1 7.4 1.0 -3.6 5.0 - - - - -
16-Apr-12 5.2 10.1 2.6 -0.2 6.1 - - - - -
17-Apr-12 3.6 8.4 1.1 -1.8 4.1 - - - - -
18-Apr-12 4.9 10.7 1.2 -1.6 5.0 - - - - -
19-Apr-12 5.6 11.1 -0.7 -2.5 1.6 - - - - -
20-Apr-12 4.8 11.9 -1.4 -4.0 0.2 - - - - -
21-Apr-12 3.5 6.8 -1.0 -4.3 3.2 - - - - -
22-Apr-12 2.5 5.9 0.6 -5.0 5.6 - - - - -
23-Apr-12 2.1 9.1 -0.1 -3.2 4.4 - - - - -
24-Apr-12 3.9 9.1 -0.2 -5.5 3.9 - - - - -
25-Apr-12 4.7 10.0 1.9 -1.3 5.3 - - - - -
26-Apr-12 2.0 6.4 0.8 -1.7 3.1 - - - - -
27-Apr-12 2.8 8.7 -1.7 -3.2 -0.2 - - - - -
28-Apr-12 4.2 8.3 -0.7 -2.8 2.0 - - - - -
29-Apr-12 3.8 9.2 -0.2 -1.7 1.9 - - - - -
30-Apr-12 2.6 6.6 0.9 -2.0 5.7 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-12 1.5 9.7 0.0 -2.6 2.7 - - - - -
2-May-12 3.0 6.5 -0.6 -3.9 3.6 - - - - -
3-May-12 2.1 5.5 0.1 -4.1 5.0 - - - - -
4-May-12 1.8 8.1 -1.2 -3.9 3.0 - - - - -
5-May-12 3.5 7.7 -0.7 -3.4 3.1 - - - - -
6-May-12 6.4 11.8 -0.8 -2.0 0.1 - - - - -
7-May-12 6.7 16.5 0.2 -0.8 1.5 - - - - -
8-May-12 3.3 15.0 -0.7 -2.9 2.6 - - - - -
9-May-12 3.7 12.9 -2.7 -4.7 0.0 - - - - -
10-May-12 2.9 12.7 -1.0 -4.0 1.9 - - - - -
11-May-12 3.3 8.8 -0.1 -2.3 4.0 - - - - -
12-May-12 5.0 13.7 0.5 -0.9 2.7 - - - - -
13-May-12 3.8 16.8 0.5 -3.1 2.5 - - - - -
14-May-12 2.0 5.8 1.3 -4.9 7.8 - - - - -
15-May-12 3.1 10.4 -0.9 -4.0 2.1 - - - - -
16-May-12 2.6 10.5 -1.9 -4.7 1.9 - - - - -
17-May-12 4.7 12.8 0.0 -3.3 3.6 - - - - -
18-May-12 1.4 4.0 1.3 -2.1 5.6 - - - - -
19-May-12 2.1 6.2 2.4 -2.4 7.1 - - - - -
20-May-12 4.6 9.9 2.9 -1.1 6.6 - - - - -
21-May-12 5.4 9.5 3.8 1.1 7.1 - - - - -
22-May-12 1.7 5.5 2.3 0.3 5.6 - - - - -
23-May-12 2.0 5.8 3.6 -0.9 9.0 - - - - -
24-May-12 1.8 5.1 6.9 0.2 14.5 - - - - -
25-May-12 2.5 8.3 7.8 2.6 12.5 - - - - -
26-May-12 4.1 10.3 5.3 2.2 9.3 - - - - -
27-May-12 2.6 8.9 4.0 -0.5 8.1 - - - - -
28-May-12 2.8 7.7 3.2 -1.1 8.1 - - - - -
29-May-12 2.5 10.3 2.8 -0.9 6.4 - - - - -
30-May-12 6.2 10.0 1.9 0.4 3.8 - - - - -
31-May-12 3.7 9.0 2.7 0.2 7.1 - - - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-12 3.8 9.8 2.0 -0.6 5.3 - - - - -
2-Jun-12 2.0 6.0 2.0 -1.4 6.3 - - - - -
3-Jun-12 1.7 5.9 3.1 -1.6 8.4 - - - - -
4-Jun-12 1.9 10.9 6.3 -1.2 12.2 - - - - -
5-Jun-12 2.1 6.8 5.3 1.6 8.7 - - - - -
6-Jun-12 1.3 5.5 2.6 0.5 5.0 - - - - -
7-Jun-12 2.5 8.9 2.1 1.0 4.0 - - - - -
8-Jun-12 1.8 10.2 3.6 0.5 7.8 - - - - -
9-Jun-12 2.0 5.4 4.4 0.5 9.3 69.5 50.1 - - -
10-Jun-12 2.0 8.1 5.1 2.6 9.8 72.8 47.6 - - -
11-Jun-12 2.8 8.3 4.8 1.9 8.3 89.9 41.6 - - -
12-Jun-12 1.6 6.1 2.6 0.2 7.2 82.2 36.6 - - -
13-Jun-12 2.0 9.1 0.8 -0.5 3.4 93.6 32.7 - - -
14-Jun-12 1.6 6.7 1.9 -0.4 5.4 87.5 30.5 - - -
15-Jun-12 4.5 15.6 2.3 0.2 5.8 87.4 27.3 - - -
16-Jun-12 4.5 12.6 2.9 0.4 6.2 94.8 22.4 - - -
17-Jun-12 1.4 6.3 4.4 2.9 7.2 94.4 15.9 - - -
18-Jun-12 2.4 8.3 4.9 2.0 8.8 89.8 8.4 - - -
19-Jun-12 1.0 4.1 4.1 2.5 6.1 94.4 3.6 - - -
20-Jun-12 2.6 6.9 5.4 3.6 7.8 87.6 0.6 - - -
21-Jun-12 2.7 8.1 8.4 3.3 12.0 70.6 0.0 - - -
22-Jun-12 3.1 8.1 13.5 7.3 17.7 50.1 0.0 - - -
23-Jun-12 2.9 10.8 15.7 12.3 18.7 39.7 0.0 - - -
24-Jun-12 2.1 5.7 11.8 3.3 15.6 59.7 0.0 - - -
25-Jun-12 0.9 3.2 2.9 1.9 4.2 99.4 0.0 - - -
26-Jun-12 1.2 6.4 2.2 1.3 4.0 99.5 0.0 - - -
27-Jun-12 5.5 7.7 2.8 1.3 5.2 96.6 0.0 - - -
28-Jun-12 4.6 7.5 4.2 2.9 6.0 98.9 0.0 - - -
29-Jun-12 3.7 8.4 4.7 2.7 8.2 91.6 0.0 - - -
30-Jun-12 1.8 9.4 2.9 1.3 7.2 89.7 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-12 1.1 5.2 2.2 0.5 4.9 96.5 0.0 - - -
2-Jul-12 3.4 6.9 4.0 1.4 9.2 86.4 0.0 - - -
3-Jul-12 2.3 7.4 4.8 1.6 9.2 82.0 0.0 - - -
4-Jul-12 1.5 6.3 4.9 2.9 9.0 86.9 0.0 - - -
5-Jul-12 1.5 6.9 5.8 2.1 10.2 72.5 0.0 - - -
6-Jul-12 3.1 8.1 8.6 5.1 11.9 54.9 0.0 - - -
7-Jul-12 1.9 7.5 6.4 4.5 10.7 85.4 0.0 - - -
8-Jul-12 1.1 5.4 6.0 4.2 8.2 94.9 0.0 - - -
9-Jul-12 3.8 9.9 10.1 6.6 14.3 68.6 0.0 - - -
10-Jul-12 3.0 10.3 6.8 3.0 11.4 77.7 0.0 - - -
11-Jul-12 1.7 6.8 6.3 1.1 11.5 68.6 0.0 - - -
12-Jul-12 1.9 9.2 10.0 4.9 14.7 52.4 0.0 - - -
13-Jul-12 1.5 8.6 10.8 7.0 15.8 66.3 0.0 - - -
14-Jul-12 2.9 11.2 8.9 6.3 12.3 88.4 0.0 - - -
15-Jul-12 2.2 8.3 12.7 8.4 17.1 60.4 0.0 - - -
16-Jul-12 1.8 7.6 10.9 6.5 16.6 70.2 0.0 - - -
17-Jul-12 3.2 11.0 7.9 4.0 12.4 82.3 0.0 - - -
18-Jul-12 2.7 6.7 5.6 3.4 9.5 92.5 0.0 - - -
19-Jul-12 5.3 11.3 6.0 3.6 9.1 89.7 0.0 - - -
20-Jul-12 3.1 6.5 13.1 7.6 17.7 64.3 0.0 - - -
21-Jul-12 1.6 5.3 7.1 5.7 9.2 99.7 0.0 - - -
22-Jul-12 1.8 5.6 7.8 4.9 12.6 98.8 0.0 - - -
23-Jul-12 2.4 6.3 8.3 5.3 12.9 95.3 0.0 - - -
24-Jul-12 2.2 7.7 8.7 5.6 13.3 89.6 0.0 - - -
25-Jul-12 1.6 7.3 12.0 5.3 18.2 70.0 0.0 - - -
26-Jul-12 2.2 6.7 15.0 11.1 19.8 59.1 0.0 - - -
27-Jul-12 1.5 7.2 11.0 7.1 15.6 82.9 0.0 - - -
28-Jul-12 1.9 7.0 8.4 5.7 12.2 87.2 0.0 - - -
29-Jul-12 1.6 6.0 8.0 5.7 11.3 85.9 0.0 - - -
30-Jul-12 1.1 5.4 6.0 4.5 7.8 98.4 0.0 - - -
31-Jul-12 3.0 7.1 5.1 3.1 6.3 99.4 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-12 1.8 6.4 6.5 2.9 11.7 87.9 0.0 - - -
2-Aug-12 1.2 3.7 6.0 4.2 7.6 96.7 0.0 - - -
3-Aug-12 1.4 10.4 7.1 5.6 9.2 99.8 0.0 - - -
4-Aug-12 1.0 4.9 9.3 6.0 14.8 90.7 0.0 - - -
5-Aug-12 1.3 5.6 10.0 5.7 15.4 79.6 0.0 - - -
6-Aug-12 2.2 7.1 12.3 6.4 17.9 64.9 0.0 - - -
7-Aug-12 2.4 10.0 13.9 10.9 17.6 60.8 0.0 - - -
8-Aug-12 2.4 9.9 10.7 5.2 14.8 80.7 0.0 - - -
9-Aug-12 2.0 7.9 4.4 3.1 6.8 94.4 0.0 - - -
10-Aug-12 1.0 5.9 5.1 3.1 7.5 98.9 0.0 - - -
11-Aug-12 3.8 7.9 7.6 5.3 10.6 90.8 0.0 - - -
12-Aug-12 1.7 6.0 8.8 6.2 12.1 86.5 0.0 - - -
13-Aug-12 2.3 6.5 6.4 5.5 7.5 91.8 0.0 - - -
14-Aug-12 2.2 5.7 11.8 6.1 15.8 61.8 0.0 - - -
15-Aug-12 1.8 5.9 13.2 9.5 18.1 58.7 0.0 - - -
16-Aug-12 1.0 5.0 13.2 8.5 18.7 66.5 0.0 - - -
17-Aug-12 3.4 9.4 14.6 10.9 19.7 53.6 0.0 - - -
18-Aug-12 1.8 6.1 14.0 10.5 18.4 56.3 0.0 - - -
19-Aug-12 2.5 9.4 14.4 10.7 18.8 57.9 0.0 - - -
20-Aug-12 1.7 6.1 10.9 7.8 15.8 87.6 0.0 - - -
21-Aug-12 1.4 4.3 8.8 6.8 12.0 92.1 0.0 - - -
22-Aug-12 1.8 8.6 6.3 4.4 11.2 92.5 0.0 - - -
23-Aug-12 1.2 3.4 4.2 3.9 4.7 99.6 0.0 - - -
24-Aug-12 1.0 4.1 5.4 4.1 7.2 99.2 0.0 - - -
25-Aug-12 2.6 7.1 7.4 4.1 10.9 83.7 0.0 - - -
26-Aug-12 2.2 7.0 11.5 6.6 16.1 65.0 0.0 - - -
27-Aug-12 3.1 11.7 11.7 7.0 16.2 63.5 0.0 - - -
28-Aug-12 2.5 10.0 5.7 4.6 7.7 95.6 0.0 - - -
29-Aug-12 2.9 7.9 5.7 3.7 7.9 89.5 0.0 - - -
30-Aug-12 2.0 7.2 7.7 5.5 10.7 77.3 0.0 - - -
31-Aug-12 1.8 6.3 6.7 4.0 12.2 91.3 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-12 1.8 10.1 6.3 3.1 11.8 81.7 0.0 - - -
2-Sep-12 1.9 10.9 4.3 3.1 6.5 93.4 0.0 - - -
3-Sep-12 0.7 3.1 4.5 3.2 5.8 99.5 0.0 - - -
4-Sep-12 2.7 8.2 6.1 4.4 9.6 98.4 0.0 - - -
5-Sep-12 1.7 4.9 6.0 3.2 11.1 92.7 0.0 - - -
6-Sep-12 1.8 6.9 7.4 3.9 12.1 86.5 0.0 - - -
7-Sep-12 1.8 13.9 7.5 2.5 13.7 65.7 0.0 - - -
8-Sep-12 4.1 16.2 9.4 6.5 13.2 70.4 0.0 - - -
9-Sep-12 3.0 19.8 4.5 -0.4 11.3 85.3 0.0 - - -
10-Sep-12 1.2 6.1 1.4 -0.2 3.6 97.4 0.0 - - -
11-Sep-12 1.9 12.2 0.8 -0.1 2.1 96.4 0.0 - - -
12-Sep-12 5.1 8.9 1.7 0.3 4.8 95.9 4.1 - - -
13-Sep-12 4.2 20.1 5.2 3.5 7.8 94.8 0.2 - - -
14-Sep-12 3.2 19.0 3.2 1.4 6.0 90.3 0.0 - - -
15-Sep-12 1.3 5.1 3.1 0.6 7.1 90.2 0.0 - - -
16-Sep-12 0.8 5.0 6.8 3.0 12.6 67.2 0.0 - - -
17-Sep-12 1.6 12.0 5.8 3.1 10.6 72.3 0.0 - - -
18-Sep-12 1.0 5.3 5.2 1.4 10.3 87.4 0.0 - - -
19-Sep-12 0.9 4.0 9.6 5.1 14.5 57.9 0.0 - - -
20-Sep-12 1.5 5.5 14.4 9.1 19.1 49.1 0.0 - - -
21-Sep-12 2.1 6.3 13.5 10.3 17.2 48.1 0.0 - - -
22-Sep-12 2.6 9.0 10.8 4.8 14.9 64.3 0.0 - - -
23-Sep-12 1.7 6.4 5.8 4.7 7.4 98.7 0.0 - - -
24-Sep-12 1.5 7.0 3.7 1.5 5.7 98.0 0.0 - - -
25-Sep-12 3.6 9.9 3.0 -0.8 6.0 82.4 0.0 - - -
26-Sep-12 4.9 14.6 3.5 1.7 5.1 99.4 0.0 - - -
27-Sep-12 3.6 13.6 4.6 1.7 6.4 84.7 0.0 - - -
28-Sep-12 3.5 8.0 1.9 0.0 3.9 90.5 0.0 - - -
29-Sep-12 4.0 8.5 0.6 -0.3 1.8 98.7 0.4 - - -
30-Sep-12 5.0 10.4 0.3 -0.8 1.7 98.2 2.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-12 5.1 17.2 -0.5 -2.6 0.8 92.8 6.3 - - -
2-Oct-12 3.4 12.4 -1.4 -3.7 1.3 63.4 5.9 - - -
3-Oct-12 1.7 6.6 0.0 -2.1 3.5 63.5 5.6 - - -
4-Oct-12 0.9 4.8 2.6 -0.6 5.9 71.6 4.5 - - -
5-Oct-12 1.1 3.3 8.7 3.9 12.8 70.0 2.1 - - -
6-Oct-12 1.2 5.3 12.0 8.6 15.3 47.0 0.0 - - -
7-Oct-12 1.8 7.1 9.5 6.6 12.4 62.5 0.0 - - -
8-Oct-12 1.3 5.2 10.2 7.2 13.1 48.9 0.0 - - -
9-Oct-12 1.3 4.5 7.1 2.6 10.5 71.5 0.0 - - -
10-Oct-12 3.6 9.6 3.5 1.4 7.7 92.5 0.0 - - -
11-Oct-12 6.3 9.3 -0.5 -1.4 1.7 97.1 0.0 - - -
12-Oct-12 7.1 11.9 -0.7 -2.1 1.6 94.8 0.6 - - -
13-Oct-12 4.0 10.1 1.4 0.3 3.4 94.4 1.9 - - -
14-Oct-12 7.0 14.8 -0.2 -1.3 1.6 97.5 2.8 - - -
15-Oct-12 5.3 16.4 0.5 -0.4 2.5 96.7 4.7 - - -
16-Oct-12 4.3 15.2 -1.5 -2.9 0.1 87.7 6.3 - - -
17-Oct-12 5.2 12.5 -2.9 -3.9 -1.6 92.5 3.9 - - -
18-Oct-12 2.5 10.9 -4.9 -6.7 -2.1 92.5 4.7 - - -
19-Oct-12 1.2 4.5 -6.3 -8.0 -2.0 72.6 4.8 - - -
20-Oct-12 2.7 7.9 -6.8 -8.9 -4.7 72.9 4.6 - - -
21-Oct-12 5.0 11.3 -7.2 -8.8 -5.8 62.2 4.6 - - -
22-Oct-12 3.5 11.0 -8.2 -10.2 -6.7 54.2 4.2 - - -
23-Oct-12 5.3 11.0 -7.6 -9.1 -6.2 58.9 4.2 - - -
24-Oct-12 5.7 10.6 -6.9 -7.7 -6.5 57.4 3.9 - - -
25-Oct-12 4.3 7.1 -7.7 -9.2 -6.8 65.5 3.9 - - -
26-Oct-12 2.5 6.9 -8.5 -9.8 -6.6 69.0 3.9 - - -
27-Oct-12 1.8 7.5 -11.1 -13.0 -9.1 63.5 3.7 - - -
28-Oct-12 1.7 4.4 -14.0 -16.1 -11.8 73.2 3.8 - - -
29-Oct-12 1.5 4.8 -14.4 -16.1 -11.9 68.3 3.6 - - -
30-Oct-12 5.3 13.7 -12.8 -15.8 -10.5 61.3 3.3 - - -
31-Oct-12 10.5 16.2 -11.1 -13.3 -8.5 72.6 3.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-12 7.0 13.9 -6.8 -10.8 -4.5 66.7 3.4 - - -
2-Nov-12 8.7 14.7 -4.8 -7.1 -2.2 90.9 3.4 - - -
3-Nov-12 4.5 10.0 -3.0 -3.7 -2.3 96.0 3.7 - - -
4-Nov-12 5.1 13.4 -1.9 -3.0 -0.4 97.3 4.3 - - -
5-Nov-12 5.2 19.3 -2.1 -3.2 -0.9 96.6 6.7 - - -
6-Nov-12 5.6 10.9 -3.3 -3.8 -2.8 95.6 3.6 - - -
7-Nov-12 1.8 7.1 -3.9 -4.9 -3.2 94.5 4.5 - - -
8-Nov-12 2.2 6.5 -7.9 -10.1 -4.7 79.5 5.5 - - -
9-Nov-12 2.5 10.7 -10.7 -13.1 -8.3 71.4 5.4 - - -
10-Nov-12 8.6 12.9 -10.5 -11.7 -9.1 81.1 3.6 - - -
11-Nov-12 9.5 13.7 -8.7 -10.8 -6.5 82.1 3.2 - - -
12-Nov-12 5.4 12.1 -5.7 -7.0 -3.7 87.6 3.6 - - -
13-Nov-12 0.7 5.6 -4.3 -5.6 -2.7 92.5 3.4 - - -
14-Nov-12 3.1 15.0 -2.5 -4.1 -0.3 85.2 4.1 - - -
15-Nov-12 5.0 14.9 -3.7 -5.0 -1.1 88.5 4.6 - - -
16-Nov-12 5.3 9.0 -3.3 -4.2 -2.3 95.8 3.9 - - -
17-Nov-12 - - -4.5 -9.2 -2.8 94.6 4.8 - - -
18-Nov-12 3.9 6.1 -7.0 -11.2 -4.1 91.7 12.3 - - -
19-Nov-12 3.2 8.1 -4.3 -6.5 -3.1 94.8 5.6 - - -
20-Nov-12 1.2 6.1 -8.3 -10.3 -4.4 90.2 7.4 - - -
21-Nov-12 5.7 10.8 -10.0 -11.0 -8.2 88.3 6.1 - - -
22-Nov-12 8.5 17.3 -8.8 -11.1 -6.3 89.6 4.8 - - -
23-Nov-12 3.8 9.9 -6.6 -7.5 -5.5 92.2 4.4 - - -
24-Nov-12 0.6 1.6 -4.6 -5.6 -3.8 94.4 5.4 - - -
25-Nov-12 - - -4.5 -5.8 -3.3 94.4 8.6 - - -
26-Nov-12 - - -6.4 -9.0 -4.5 92.3 12.2 - - -
27-Nov-12 1.8 7.0 -8.0 -10.0 -6.4 90.2 10.2 - - -
28-Nov-12 0.7 5.4 -7.7 -9.3 -5.5 90.8 11.2 - - -
29-Nov-12 0.8 7.3 -10.6 -13.1 -9.1 87.4 17.7 - - -
30-Nov-12 1.8 5.0 -14.6 -16.3 -12.6 83.0 19.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 51 of 122



Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-12 2.9 11.4 -13.3 -15.6 -10.9 84.3 17.0 - - -
2-Dec-12 8.2 14.2 -10.5 -11.7 -9.3 87.5 10.6 - - -
3-Dec-12 7.8 13.3 -9.3 -10.6 -6.6 89.1 7.3 - - -
4-Dec-12 3.6 11.0 -5.5 -6.7 -3.8 93.4 10.6 - - -
5-Dec-12 4.2 6.9 -7.6 -8.4 -6.2 91.1 13.8 - - -
6-Dec-12 2.2 4.1 -8.1 -8.8 -7.7 90.4 11.0 - - -
7-Dec-12 1.1 1.9 -9.4 -11.7 -8.1 88.9 10.7 - - -
8-Dec-12 0.8 2.0 -12.0 -13.5 -10.7 85.9 10.4 - - -
9-Dec-12 5.6 19.2 -7.1 -12.4 -1.4 85.1 7.8 - - -
10-Dec-12 5.2 14.0 -3.0 -5.1 -0.3 83.9 7.3 - - -
11-Dec-12 4.0 9.4 -4.4 -8.1 -2.6 83.7 10.3 - - -
12-Dec-12 3.0 12.3 -8.4 -9.9 -6.7 70.0 9.6 - - -
13-Dec-12 3.8 16.1 -5.7 -9.8 -1.6 84.9 11.0 - - -
14-Dec-12 5.3 13.0 -6.7 -7.7 -5.0 88.0 11.1 - - -
15-Dec-12 4.9 12.1 -6.3 -8.4 -5.6 92.6 11.7 - - -
16-Dec-12 3.4 6.5 -8.6 -9.6 -7.8 89.9 12.2 - - -
17-Dec-12 0.7 2.8 -10.3 -11.6 -9.0 87.8 11.9 - - -
18-Dec-12 3.0 6.5 -11.7 -12.2 -10.9 86.3 12.0 - - -
19-Dec-12 5.4 9.5 -10.3 -11.2 -9.3 87.8 12.3 - - -
20-Dec-12 1.9 5.7 -12.2 -15.6 -10.0 85.6 12.4 - - -
21-Dec-12 4.1 12.4 -15.1 -16.3 -13.7 82.2 12.3 - - -
22-Dec-12 8.3 13.9 -14.8 -16.8 -13.6 79.9 12.2 - - -
23-Dec-12 8.8 14.9 -15.5 -18.1 -12.4 75.9 9.2 - - -
24-Dec-12 7.8 13.6 -16.4 -18.1 -12.9 75.5 6.8 - - -
25-Dec-12 8.0 13.1 -12.1 -15.7 -10.5 76.4 6.7 - - -
26-Dec-12 4.9 11.3 -10.4 -13.0 -8.5 73.6 7.0 - - -
27-Dec-12 8.5 13.6 -11.3 -12.9 -8.8 79.2 7.1 - - -
28-Dec-12 4.2 12.0 -8.5 -10.8 -5.8 84.6 7.0 - - -
29-Dec-12 0.6 5.3 -6.6 -8.9 -4.5 92.2 7.5 - - -
30-Dec-12 7.1 13.2 -6.4 -9.0 -4.2 88.9 7.3 - - -
31-Dec-12 4.5 12.5 -5.1 -7.6 -0.5 88.6 7.3 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2013
1-Jan-13 7.1 14.9 -6.3 -7.4 -4.6 91.1 8.5 - - -
2-Jan-13 6.2 12.6 -5.9 -7.3 -4.2 85.9 11.8 - - -
3-Jan-13 4.6 9.3 -4.9 -6.6 -3.8 93.9 15.3 - - -
4-Jan-13 2.9 8.5 -5.0 -6.5 -3.9 93.9 13.1 - - -
5-Jan-13 4.7 10.0 -5.5 -7.0 -5.0 93.4 12.7 - - -
6-Jan-13 2.9 7.7 -7.4 -8.7 -6.1 91.3 12.5 - - -
7-Jan-13 3.0 14.5 -6.5 -7.6 -5.3 92.3 13.0 - - -
8-Jan-13 3.3 11.0 -8.0 -9.5 -6.1 89.4 13.4 - - -
9-Jan-13 2.8 8.3 -10.4 -12.0 -8.7 70.8 12.7 - - -
10-Jan-13 0.9 3.5 -10.8 -12.1 -9.8 62.9 12.8 - - -
11-Jan-13 0.5 4.1 -9.6 -11.6 -7.3 84.4 13.1 - - -
12-Jan-13 1.1 3.6 -7.6 -9.4 -6.6 89.4 12.9 - - -
13-Jan-13 0.7 2.1 -5.4 -7.1 -3.7 93.2 14.7 - - -
14-Jan-13 0.5 5.7 -2.0 -3.8 0.1 97.1 17.1 - - -
15-Jan-13 3.2 20.2 -2.1 -4.2 2.3 90.8 13.9 - - -
16-Jan-13 2.2 15.7 -2.5 -3.4 0.7 92.5 17.8 - - -
17-Jan-13 5.3 23.5 -1.1 -2.4 0.9 90.1 37.6 - - -
18-Jan-13 3.3 19.2 -5.0 -7.5 -0.3 76.7 23.5 - - -
19-Jan-13 1.5 8.5 -5.4 -7.7 -2.5 87.7 23.3 - - -
20-Jan-13 6.9 11.3 -3.0 -5.9 -1.5 79.3 20.2 - - -
21-Jan-13 2.8 10.7 -4.2 -6.3 -0.7 77.7 17.6 - - -
22-Jan-13 8.1 12.6 -1.8 -4.5 0.0 65.1 15.5 - - -
23-Jan-13 5.2 11.0 -4.7 -6.4 -2.7 89.3 16.2 - - -
24-Jan-13 6.4 11.9 -5.4 -5.9 -4.8 93.3 15.1 - - -
25-Jan-13 5.0 10.6 -4.3 -5.0 -3.6 94.6 16.2 - - -
26-Jan-13 2.4 8.8 -4.2 -5.5 -2.7 94.7 20.9 - - -
27-Jan-13 2.7 11.9 -7.4 -10.1 -5.3 82.4 30.7 - - -
28-Jan-13 3.7 12.7 -12.3 -21.2 -7.4 78.6 31.5 - - -
29-Jan-13 2.6 13.2 -13.6 -22.2 -0.8 82.5 30.3 - - -
30-Jan-13 2.5 10.7 -4.0 -5.6 -2.0 94.4 27.4 - - -
31-Jan-13 3.6 12.0 -3.3 -4.7 -1.7 94.6 25.9 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-13 1.0 7.1 -2.3 -3.0 -1.1 96.3 25.5 - - -
2-Feb-13 5.1 8.0 -2.1 -2.7 -1.7 96.9 28.1 - - -
3-Feb-13 4.1 12.4 -3.5 -5.9 -2.5 95.6 35.5 - - -
4-Feb-13 4.4 11.4 -7.1 -8.2 -5.7 88.6 34.5 - - -
5-Feb-13 7.3 12.2 -6.6 -8.0 -5.0 89.0 31.5 - - -
6-Feb-13 4.8 10.4 -5.4 -6.9 -4.1 88.4 32.3 - - -
7-Feb-13 4.0 12.9 -4.4 -6.1 -2.6 81.1 32.3 - - -
8-Feb-13 3.2 10.7 -4.0 -5.8 -0.9 88.9 34.6 - - -
9-Feb-13 2.0 9.9 -3.3 -4.3 -0.6 93.6 32.6 - - -
10-Feb-13 5.2 19.5 -1.9 -3.4 0.5 83.5 33.9 - - -
11-Feb-13 3.8 15.0 -3.0 -4.3 -1.5 81.7 35.0 - - -
12-Feb-13 4.3 12.8 -4.7 -8.1 -2.4 88.4 50.0 - - -
13-Feb-13 2.8 14.3 -7.8 -9.8 -6.0 87.5 49.4 - - -
14-Feb-13 7.2 10.1 -6.3 -7.8 -3.6 91.3 47.2 - - -
15-Feb-13 4.1 11.1 -1.8 -4.9 -0.2 93.4 60.2 - - -
16-Feb-13 1.0 8.6 -4.6 -7.1 -1.3 93.0 79.9 - - -
17-Feb-13 4.2 10.0 -7.2 -8.8 -5.3 86.5 74.8 - - -
18-Feb-13 2.8 6.4 -6.4 -7.1 -5.3 92.2 70.4 - - -
19-Feb-13 1.9 7.9 -6.3 -7.4 -4.3 91.8 68.2 - - -
20-Feb-13 4.7 8.2 -6.0 -6.8 -4.3 92.5 68.6 - - -
21-Feb-13 4.8 8.7 -5.5 -6.3 -4.2 93.3 67.0 - - -
22-Feb-13 4.5 10.6 -5.3 -6.4 -3.1 93.5 66.5 - - -
23-Feb-13 3.3 10.6 -6.6 -8.1 -5.2 88.7 66.6 - - -
24-Feb-13 2.5 9.6 -6.5 -9.2 -2.1 84.6 74.2 - - -
25-Feb-13 2.6 10.1 -8.1 -10.5 -3.0 56.7 71.0 - - -
26-Feb-13 7.8 13.3 -7.9 -9.6 -6.5 88.9 66.0 - - -
27-Feb-13 5.0 9.6 -6.2 -7.1 -5.1 92.4 65.4 - - -
28-Feb-13 5.5 14.0 -5.0 -5.7 -4.0 93.9 69.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-13 4.6 8.3 -6.0 -7.7 -4.3 91.9 70.0 - - -
2-Mar-13 4.0 9.6 -5.6 -7.4 -4.4 92.2 69.1 - - -
3-Mar-13 1.5 4.5 -6.7 -8.5 -4.3 82.5 67.4 - - -
4-Mar-13 2.2 6.5 -6.4 -8.6 -4.3 61.3 66.2 - - -
5-Mar-13 4.8 10.2 -7.3 -9.7 -5.8 54.7 66.1 - - -
6-Mar-13 4.3 9.3 -6.9 -8.7 -5.4 57.0 66.2 - - -
7-Mar-13 2.7 10.2 -6.4 -9.9 -4.1 49.9 65.7 - - -
8-Mar-13 1.2 3.7 -5.7 -7.9 -3.1 71.8 65.3 - - -
9-Mar-13 3.8 13.6 -5.7 -6.8 -3.7 85.1 65.2 - - -
10-Mar-13 2.9 17.9 -6.3 -8.1 -3.9 77.3 64.5 - - -
11-Mar-13 5.2 7.5 -7.1 -8.0 -6.1 88.3 64.2 - - -
12-Mar-13 3.8 6.3 -7.6 -9.7 -5.6 79.8 63.5 - - -
13-Mar-13 2.7 7.2 -8.2 -10.3 -5.5 81.9 65.5 - - -
14-Mar-13 4.4 10.2 -7.9 -11.0 -5.8 86.8 64.2 - - -
15-Mar-13 7.7 13.4 -7.9 -11.7 -6.3 89.0 62.9 - - -
16-Mar-13 1.8 7.1 -8.0 -10.0 -6.3 86.7 65.0 - - -
17-Mar-13 2.1 5.5 -10.0 -11.6 -8.2 85.7 63.5 - - -
18-Mar-13 2.2 10.2 -8.5 -11.4 -3.4 78.2 64.5 - - -
19-Mar-13 4.9 11.7 -7.2 -8.5 -5.6 90.1 68.1 - - -
20-Mar-13 5.1 11.6 -9.5 -12.7 -7.2 82.1 68.5 - - -
21-Mar-13 2.0 7.3 -11.2 -14.7 -7.3 70.9 68.0 - - -
22-Mar-13 2.2 7.2 -10.2 -13.3 -6.9 63.6 66.8 - - -
23-Mar-13 4.3 8.2 -8.3 -10.5 -6.3 62.8 66.2 - - -
24-Mar-13 6.9 11.4 -5.3 -8.2 -2.8 69.4 65.2 - - -
25-Mar-13 6.1 10.3 -3.0 -4.4 -1.9 91.6 62.6 - - -
26-Mar-13 3.0 13.1 -3.8 -7.5 -1.1 83.1 64.7 - - -
27-Mar-13 1.5 4.8 -5.4 -9.2 -1.6 69.3 61.0 - - -
28-Mar-13 1.0 4.1 -4.2 -7.1 0.3 55.0 61.0 - - -
29-Mar-13 1.0 4.3 -4.0 -6.5 -0.6 61.0 61.2 - - -
30-Mar-13 1.1 4.7 -2.8 -5.0 1.2 83.6 61.1 - - -
31-Mar-13 2.9 7.9 -0.6 -5.0 2.7 68.6 60.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-13 4.2 14.5 1.4 -2.6 4.2 53.8 60.8 - - -
2-Apr-13 2.9 12.4 -5.0 -8.7 -0.4 63.0 60.1 - - -
3-Apr-13 2.5 8.0 -4.8 -7.9 -1.6 59.0 59.7 - - -
4-Apr-13 1.4 4.7 -3.8 -6.9 -0.6 62.6 59.8 - - -
5-Apr-13 3.6 9.0 -4.2 -7.9 -1.2 84.1 59.9 - - -
6-Apr-13 5.2 10.0 -1.7 -2.8 -0.4 96.1 59.9 - - -
7-Apr-13 1.8 6.8 -1.2 -3.9 2.0 82.1 59.6 - - -
8-Apr-13 6.2 14.2 -1.0 -3.2 2.1 80.2 58.8 - - -
9-Apr-13 6.5 18.9 -2.0 -3.0 -0.3 95.1 64.0 - - -
10-Apr-13 4.1 13.6 -4.7 -7.7 -2.5 69.4 67.9 - - -
11-Apr-13 3.3 13.1 -6.8 -9.4 -4.6 71.5 66.6 - - -
12-Apr-13 5.2 12.2 -6.2 -7.5 -4.4 89.8 65.8 - - -
13-Apr-13 1.9 6.0 -3.0 -6.6 1.0 56.2 64.6 - - -
14-Apr-13 3.3 9.0 -2.0 -4.1 1.1 63.2 66.2 - - -
15-Apr-13 3.0 6.0 -2.2 -4.5 0.4 39.5 65.7 - - -
16-Apr-13 4.0 7.5 -2.3 -3.9 0.2 55.4 65.1 - - -
17-Apr-13 2.6 9.6 -1.8 -3.9 3.0 89.7 67.5 - - -
18-Apr-13 3.8 8.4 -1.1 -2.6 0.7 93.2 68.2 - - -
19-Apr-13 4.2 13.8 -4.3 -7.2 -1.6 81.4 70.3 - - -
20-Apr-13 2.8 7.6 -6.6 -9.5 -2.1 48.8 68.7 - - -
21-Apr-13 1.9 5.5 -4.6 -8.5 0.2 33.7 68.7 - - -
22-Apr-13 1.4 5.7 -3.2 -6.8 1.3 58.8 68.9 - - -
23-Apr-13 2.6 6.9 -1.0 -5.7 3.4 58.8 69.7 - - -
24-Apr-13 3.3 20.5 0.3 -2.7 4.5 81.8 68.1 - - -
25-Apr-13 6.0 20.4 0.9 -1.2 3.4 83.5 69.4 - - -
26-Apr-13 4.3 21.4 -1.0 -2.5 2.4 89.9 94.1 - - -
27-Apr-13 3.2 16.4 -3.7 -6.2 0.8 78.4 99.7 - - -
28-Apr-13 3.5 9.8 -4.6 -5.9 0.4 82.3 105.6 - - -
29-Apr-13 4.6 9.2 -6.3 -8.5 -2.7 72.7 104.8 - - -
30-Apr-13 3.8 13.5 -6.6 -10.8 -3.7 63.5 99.8 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-13 5.3 8.8 -4.2 -7.0 -1.6 88.7 95.9 - - -
2-May-13 3.5 9.6 -0.3 -2.2 3.1 95.8 100.4 - - -
3-May-13 1.3 11.0 2.0 -0.6 7.0 83.8 95.0 - - -
4-May-13 2.7 11.6 3.2 -0.1 8.2 88.6 86.9 - - -
5-May-13 1.6 5.4 5.5 0.5 9.8 66.9 79.9 - - -
6-May-13 1.8 6.8 4.6 2.1 7.5 68.9 74.5 - - -
7-May-13 1.4 5.6 5.4 0.7 9.5 46.6 70.5 - - -
8-May-13 1.9 7.1 6.9 3.5 10.7 36.1 66.9 - - -
9-May-13 2.0 6.0 7.9 4.4 11.5 32.0 63.0 - - -
10-May-13 3.7 9.7 9.4 6.9 12.7 34.0 58.3 - - -
11-May-13 5.4 10.0 5.2 2.4 9.8 73.6 51.8 - - -
12-May-13 3.3 7.1 2.9 1.3 7.4 92.2 45.4 - - -
13-May-13 4.2 7.8 2.1 0.2 4.2 89.9 41.6 - - -
14-May-13 2.8 11.6 1.1 -0.6 2.5 85.8 39.7 - - -
15-May-13 3.5 7.7 1.1 -0.4 5.3 93.6 39.8 - - -
16-May-13 1.6 6.4 3.2 0.4 6.9 79.1 36.6 - - -
17-May-13 3.3 12.2 4.3 1.7 7.6 73.3 33.2 - - -
18-May-13 2.0 9.7 2.2 -1.1 4.5 88.0 30.3 - - -
19-May-13 2.4 9.7 -1.8 -4.4 3.2 76.7 27.8 - - -
20-May-13 1.5 8.8 -0.3 -5.2 5.4 63.6 27.1 - - -
21-May-13 3.8 13.5 3.6 1.0 6.2 51.7 26.2 - - -
22-May-13 3.2 10.0 5.6 1.8 9.3 58.2 23.3 - - -
23-May-13 1.9 6.2 8.4 5.1 12.3 55.7 17.6 - - -
24-May-13 1.2 4.7 8.8 4.7 13.1 60.0 10.6 - - -
25-May-13 2.8 7.7 9.1 4.4 13.3 63.2 3.0 - - -
26-May-13 2.2 6.6 8.0 2.8 13.6 69.6 0.0 - - -
27-May-13 3.3 15.3 9.0 2.9 16.5 57.9 0.0 - - -
28-May-13 3.3 10.5 9.6 6.4 14.0 52.5 0.0 - - -
29-May-13 1.8 6.3 5.6 2.8 9.5 85.4 0.0 - - -
30-May-13 1.3 7.2 6.0 3.6 9.0 87.5 0.0 - - -
31-May-13 0.8 3.3 2.2 0.9 4.0 97.4 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-13 1.7 7.7 3.1 0.7 8.0 84.9 0.0 - - -
2-Jun-13 1.8 7.5 4.2 0.8 8.9 76.7 0.0 - - -
3-Jun-13 2.8 9.1 6.6 3.4 10.1 63.0 0.0 - - -
4-Jun-13 1.4 6.6 4.0 1.8 5.9 88.4 0.0 - - -
5-Jun-13 2.1 9.5 2.2 0.0 5.5 83.1 0.0 - - -
6-Jun-13 5.1 11.1 1.0 -0.2 1.9 94.8 0.0 - - -
7-Jun-13 3.1 8.1 3.2 1.4 7.1 90.0 0.0 - - -
8-Jun-13 3.5 6.9 4.3 1.5 8.9 77.5 0.0 - - -
9-Jun-13 2.1 10.3 5.1 0.7 10.6 80.3 0.0 - - -
10-Jun-13 2.0 12.9 8.6 5.4 13.8 63.2 0.0 - - -
11-Jun-13 1.8 6.0 10.6 7.6 15.0 50.1 0.0 - - -
12-Jun-13 2.6 11.1 10.2 7.2 14.0 57.6 0.0 - - -
13-Jun-13 2.1 6.9 7.0 4.4 11.5 82.9 0.0 - - -
14-Jun-13 2.3 7.2 7.3 2.3 12.4 75.0 0.0 - - -
15-Jun-13 2.0 7.4 11.7 5.9 16.2 58.2 0.0 - - -
16-Jun-13 2.5 8.9 12.3 9.6 16.7 49.4 0.0 - - -
17-Jun-13 2.5 9.3 11.8 8.4 14.8 54.9 0.0 - - -
18-Jun-13 2.2 10.9 9.6 6.0 14.0 76.0 0.0 - - -
19-Jun-13 3.4 6.8 9.3 7.4 10.9 78.6 0.0 - - -
20-Jun-13 2.4 5.4 11.7 8.7 15.2 66.9 0.0 - - -
21-Jun-13 1.9 7.8 14.1 8.8 19.6 63.9 0.0 - - -
22-Jun-13 1.9 6.6 9.6 6.5 14.8 88.1 0.0 - - -
23-Jun-13 2.4 8.7 12.4 6.8 18.9 69.0 0.0 - - -
24-Jun-13 2.1 12.3 15.5 12.3 21.1 55.1 0.0 - - -
25-Jun-13 1.3 4.1 11.0 7.2 15.1 80.5 0.0 - - -
26-Jun-13 0.9 3.9 8.0 5.7 11.1 93.1 0.0 - - -
27-Jun-13 1.2 5.2 9.1 5.1 14.6 75.3 0.0 - - -
28-Jun-13 1.8 6.6 10.3 4.9 14.9 67.1 0.0 - - -
29-Jun-13 2.9 7.0 9.6 6.9 13.7 86.9 0.0 - - -
30-Jun-13 2.6 11.8 12.4 8.5 17.1 71.8 0.0 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-13 3.3 8.8 10.7 7.5 13.2 80.3 0.0 - - -
2-Jul-13 2.3 8.0 8.6 5.6 12.0 66.3 0.0 - - -
3-Jul-13 2.2 11.5 6.6 4.2 10.5 80.5 0.0 - - -
4-Jul-13 2.4 9.5 6.0 4.4 9.3 92.7 0.0 - - -
5-Jul-13 2.3 7.2 7.5 5.4 13.5 73.5 0.0 - - -
6-Jul-13 1.8 8.8 9.7 3.9 16.4 70.1 0.0 0.0 0.0 0.0
7-Jul-13 2.6 11.7 10.3 4.9 16.9 72.3 0.0 0.0 0.0 0.0
8-Jul-13 2.0 8.5 8.6 6.4 10.5 85.5 0.0 4.8 4.8 0.0
9-Jul-13 2.0 8.5 4.9 3.4 8.0 90.8 0.0 0.3 0.3 0.0
10-Jul-13 2.8 7.3 4.9 2.8 9.1 89.0 0.0 3.9 3.9 0.0
11-Jul-13 1.8 4.5 4.2 3.7 5.2 97.7 0.0 3.3 3.3 0.0
12-Jul-13 1.5 9.6 4.8 3.7 6.3 97.8 0.0 7.4 7.4 0.0
13-Jul-13 1.8 9.5 4.3 2.1 5.7 93.3 0.0 20.3 20.3 0.0
14-Jul-13 2.2 8.0 8.4 2.1 13.8 67.8 0.0 0.0 0.0 0.0
15-Jul-13 1.8 7.2 12.1 4.7 19.4 66.0 0.0 1.5 1.5 0.0
16-Jul-13 1.9 7.1 17.0 12.0 21.7 40.7 0.0 2.0 2.0 0.0
17-Jul-13 2.1 8.6 18.3 14.8 22.4 36.9 0.0 0.0 0.0 0.0
18-Jul-13 3.0 9.7 13.3 7.9 17.2 65.8 0.0 0.0 0.0 0.0
19-Jul-13 2.6 7.1 8.8 6.7 12.7 93.3 0.0 0.0 0.0 0.0
20-Jul-13 1.7 4.6 8.6 7.2 11.2 96.3 0.0 0.3 0.3 0.0
21-Jul-13 1.9 8.6 9.0 6.8 13.6 85.8 0.0 0.0 0.0 0.0
22-Jul-13 2.1 7.4 9.2 6.2 14.0 83.0 0.0 0.3 0.3 0.0
23-Jul-13 3.3 7.1 8.9 6.7 12.1 88.1 0.0 1.9 1.9 0.0
24-Jul-13 2.5 7.4 9.8 7.4 15.3 81.0 0.0 0.0 0.0 0.0
25-Jul-13 1.5 6.2 8.1 6.3 11.4 90.9 0.0 4.3 4.3 0.0
26-Jul-13 3.2 11.6 7.3 5.7 11.0 89.7 0.0 0.0 0.0 0.0
27-Jul-13 2.9 8.5 9.2 5.1 15.3 82.9 0.0 0.3 0.3 0.0
28-Jul-13 2.0 7.0 13.4 7.0 19.8 62.2 0.0 1.7 1.7 0.0
29-Jul-13 2.5 16.5 15.9 11.8 21.0 51.8 0.0 2.4 2.4 0.0
30-Jul-13 1.7 7.6 18.2 13.8 23.3 47.7 0.0 0.7 0.7 0.0
31-Jul-13 1.9 6.7 18.8 14.6 23.3 45.7 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-13 2.0 7.7 17.9 14.0 21.6 43.4 0.0 0.0 0.0 0.0
2-Aug-13 1.8 6.8 15.6 11.2 20.8 56.7 0.0 0.0 0.0 0.0
3-Aug-13 1.7 5.7 12.7 8.6 18.9 81.4 0.0 0.0 0.0 0.0
4-Aug-13 1.9 6.4 12.8 7.9 20.0 73.3 0.0 0.3 0.3 0.0
5-Aug-13 2.1 7.6 12.3 9.0 18.1 80.0 0.0 0.0 0.0 0.0
6-Aug-13 2.0 8.7 13.0 8.4 18.9 73.5 0.0 0.0 0.0 0.0
7-Aug-13 2.2 8.3 14.3 9.6 19.4 55.3 0.0 0.2 0.2 0.0
8-Aug-13 2.9 8.2 11.0 9.8 12.5 82.7 0.0 1.3 1.3 0.0
9-Aug-13 1.7 7.5 12.2 7.9 16.8 75.7 0.0 0.0 0.0 0.0
10-Aug-13 1.6 5.7 15.3 10.0 21.8 54.0 0.0 0.5 0.5 0.0
11-Aug-13 1.7 6.5 16.8 11.8 22.6 52.7 0.0 0.6 0.6 0.0
12-Aug-13 2.3 7.0 17.5 12.9 23.7 48.1 0.0 0.2 0.2 0.0
13-Aug-13 1.5 4.9 10.4 8.5 14.7 94.3 0.0 0.0 0.0 0.0
14-Aug-13 3.1 8.5 12.2 8.2 16.4 78.4 0.0 1.5 1.5 0.0
15-Aug-13 1.2 8.4 10.5 7.9 13.7 86.3 0.0 5.2 5.2 0.0
16-Aug-13 1.7 6.6 9.7 7.2 14.0 81.5 0.0 0.0 0.0 0.0
17-Aug-13 4.6 9.6 7.9 7.1 8.6 92.9 0.0 4.8 4.8 0.0
18-Aug-13 2.0 8.0 6.1 3.9 8.5 92.9 0.0 9.3 9.3 0.0
19-Aug-13 3.3 8.7 4.2 2.2 6.9 92.7 0.0 5.3 5.3 0.0
20-Aug-13 1.1 4.4 4.9 3.7 6.4 96.7 0.0 0.0 0.0 0.0
21-Aug-13 4.0 9.1 6.1 3.1 9.7 85.9 0.0 4.9 4.9 0.0
22-Aug-13 2.6 8.6 7.7 6.0 10.9 92.0 0.0 5.1 5.1 0.0
23-Aug-13 2.4 6.7 9.0 5.0 13.4 76.3 0.0 0.0 0.0 0.0
24-Aug-13 1.8 5.9 8.2 6.4 10.7 94.5 0.0 3.2 3.2 0.0
25-Aug-13 4.0 8.0 7.8 5.5 10.6 90.6 0.0 0.4 0.4 0.0
26-Aug-13 3.4 8.0 9.9 7.4 12.4 78.0 0.0 1.5 1.5 0.0
27-Aug-13 1.5 9.7 7.6 5.8 10.2 92.6 0.0 3.7 3.7 0.0
28-Aug-13 2.0 6.0 8.8 4.5 13.3 71.5 0.0 0.0 0.0 0.0
29-Aug-13 3.8 8.0 11.3 7.8 14.7 64.0 0.0 1.3 1.3 0.0
30-Aug-13 1.9 7.6 10.1 8.3 12.1 82.6 0.0 0.0 0.0 0.0
31-Aug-13 1.2 5.4 8.9 6.9 12.5 85.9 0.0 0.1 0.1 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-13 2.5 9.7 10.9 7.0 15.8 64.4 0.0 0.0 0.0 0.0
2-Sep-13 1.5 5.9 11.7 8.1 16.9 58.2 0.0 0.3 0.3 0.0
3-Sep-13 2.3 7.3 13.3 8.6 18.5 54.2 0.0 1.4 1.4 0.0
4-Sep-13 2.2 8.5 9.7 7.9 12.5 79.4 0.0 2.4 2.4 0.0
5-Sep-13 1.1 7.2 8.6 7.1 11.4 94.9 0.0 0.5 0.5 0.0
6-Sep-13 1.3 5.6 12.3 6.3 18.1 70.6 0.0 1.0 1.0 0.0
7-Sep-13 1.9 7.4 14.3 10.9 19.2 62.1 0.0 1.1 1.1 0.0
8-Sep-13 2.4 11.0 9.7 5.3 14.3 79.0 0.0 3.2 3.2 0.0
9-Sep-13 1.4 5.3 6.9 4.0 11.2 81.1 0.0 0.0 0.0 0.0
10-Sep-13 2.6 8.1 10.0 6.1 14.6 58.8 0.0 1.4 1.4 0.0
11-Sep-13 4.7 9.3 15.0 11.0 18.9 41.4 0.0 1.5 1.5 0.0
12-Sep-13 1.7 6.4 15.4 9.5 19.3 50.4 0.0 0.0 0.0 0.0
13-Sep-13 1.3 5.5 11.4 6.8 17.4 68.6 0.0 2.3 2.3 0.0
14-Sep-13 4.1 8.5 15.3 10.2 18.0 35.6 0.0 0.6 0.6 0.0
15-Sep-13 4.1 8.4 15.5 9.5 19.1 39.2 0.0 0.0 0.0 0.0
16-Sep-13 1.6 8.2 6.4 3.5 9.5 86.7 0.0 2.7 2.7 0.0
17-Sep-13 4.2 8.6 4.1 2.0 6.6 86.6 0.0 0.0 0.0 0.0
18-Sep-13 3.0 7.8 4.2 2.5 7.2 85.8 0.0 0.2 0.2 0.0
19-Sep-13 7.2 16.2 4.3 2.3 6.5 95.7 0.0 26.6 26.6 0.0
20-Sep-13 5.3 15.3 6.5 4.2 10.5 85.0 0.0 11.7 11.7 0.0
21-Sep-13 3.1 9.0 3.1 0.9 5.0 92.8 0.0 9.7 9.7 0.0
22-Sep-13 6.1 12.5 2.8 1.3 4.1 96.6 0.0 9.0 9.0 0.0
23-Sep-13 2.3 6.7 2.5 0.9 5.5 92.5 0.0 2.7 2.7 0.0
24-Sep-13 1.5 6.0 1.1 -0.9 3.3 95.0 0.0 0.1 0.1 0.0
25-Sep-13 1.1 6.9 5.3 0.6 10.4 68.9 0.0 0.0 0.0 0.0
26-Sep-13 4.0 9.1 2.3 1.1 4.7 90.2 0.0 10.9 10.9 0.0
27-Sep-13 4.9 10.9 0.9 0.4 1.8 96.8 0.0 9.2 4.4 4.9
28-Sep-13 6.6 14.8 0.4 0.0 1.0 96.6 0.4 10.2 2.3 7.9
29-Sep-13 4.9 10.7 0.6 -0.1 2.0 95.6 0.0 2.6 0.8 1.7
30-Sep-13 3.0 9.0 2.4 0.2 4.6 81.1 0.0 12.2 12.2 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-13 5.4 8.8 1.0 0.1 2.0 96.9 0.0 3.3 1.6 1.6
2-Oct-13 3.7 7.4 2.7 0.7 5.0 77.1 0.0 0.0 0.0 0.0
3-Oct-13 6.1 15.0 0.5 -1.1 2.3 92.4 0.5 1.4 0.3 1.0
4-Oct-13 5.0 11.8 1.0 -0.4 2.9 95.4 1.7 43.5 22.7 20.8
5-Oct-13 3.6 11.6 1.6 -0.2 3.1 88.9 1.1 18.1 14.4 3.8
6-Oct-13 7.1 11.7 0.5 -0.5 1.5 96.5 0.7 16.1 3.9 12.2
7-Oct-13 3.7 15.7 1.0 -0.4 2.7 90.5 0.0 2.4 1.2 1.2
8-Oct-13 2.1 8.2 0.1 -2.3 2.6 81.1 0.0 0.0 0.0 0.0
9-Oct-13 4.9 18.6 -0.4 -1.8 1.8 89.6 2.7 20.3 0.0 20.3
10-Oct-13 1.8 10.4 -1.0 -2.6 1.2 90.6 1.2 0.7 0.0 0.7
11-Oct-13 0.6 3.5 -0.9 -2.0 0.4 94.0 0.0 1.3 0.0 1.3
12-Oct-13 1.4 5.5 -0.1 -1.8 1.7 88.1 0.0 1.2 0.0 1.2
13-Oct-13 3.4 9.0 -0.1 -1.7 0.8 90.5 0.0 0.9 0.0 0.9
14-Oct-13 6.1 11.3 2.3 0.5 5.5 94.8 0.0 54.4 54.4 0.0
15-Oct-13 1.7 7.2 1.7 -0.9 4.6 91.9 0.0 0.0 0.0 0.0
16-Oct-13 1.1 3.2 2.3 -2.7 7.1 72.1 0.1 4.9 4.9 0.0
17-Oct-13 1.7 8.5 6.1 3.3 8.7 59.0 0.0 0.0 0.0 0.0
18-Oct-13 0.7 3.6 2.4 1.0 4.3 84.9 0.0 0.0 0.0 0.0
19-Oct-13 1.1 7.6 2.9 0.8 4.6 95.3 0.0 4.6 4.6 0.0
20-Oct-13 2.7 16.7 5.0 2.8 9.1 90.0 0.0 4.0 4.0 0.0
21-Oct-13 2.7 9.9 5.1 3.6 6.9 89.0 0.0 4.5 4.5 0.0
22-Oct-13 2.4 8.1 4.2 3.3 5.7 93.4 0.0 3.7 3.7 0.0
23-Oct-13 4.9 9.5 4.7 3.2 8.1 92.2 0.0 0.0 0.0 0.0
24-Oct-13 1.3 14.7 3.1 1.8 7.2 87.2 0.0 0.0 0.0 0.0
25-Oct-13 1.1 8.5 0.9 -0.6 3.3 95.2 0.0 1.1 0.5 0.6
26-Oct-13 3.2 11.5 1.6 0.5 3.3 92.6 0.0 3.9 3.1 0.8
27-Oct-13 2.6 9.1 0.5 -1.6 2.3 59.2 0.3 0.6 0.2 0.5
28-Oct-13 3.3 10.1 1.1 -1.2 3.2 63.7 0.7 0.0 0.0 0.0
29-Oct-13 1.2 12.2 0.1 -1.5 5.0 83.1 0.6 0.0 0.0 0.0
30-Oct-13 5.3 10.1 -1.2 -2.1 1.1 92.6 1.8 14.8 0.0 14.8
31-Oct-13 2.5 12.2 -0.7 -1.9 0.2 94.3 1.9 6.9 0.0 6.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-13 2.6 8.1 -2.6 -4.2 -0.5 84.9 1.8 0.0 0.0 0.0
2-Nov-13 1.7 6.4 -4.3 -6.0 -2.9 70.7 1.7 0.0 0.0 0.0
3-Nov-13 4.0 11.6 -5.4 -6.7 -4.3 59.3 1.7 0.0 0.0 0.0
4-Nov-13 8.6 12.9 -7.3 -8.4 -6.3 85.7 1.3 7.6 0.0 7.6
5-Nov-13 7.5 11.8 -5.3 -6.5 -3.8 88.3 1.4 12.1 0.0 12.1
6-Nov-13 6.2 10.0 -3.4 -4.5 -2.7 92.0 1.4 16.8 0.0 16.8
7-Nov-13 2.6 7.2 -3.3 -4.6 -2.5 84.5 1.7 0.0 0.0 0.0
8-Nov-13 3.0 7.7 -4.3 -5.3 -3.8 90.1 2.6 5.9 0.0 5.9
9-Nov-13 2.0 7.1 -8.3 -11.3 -4.7 85.2 6.1 0.0 0.0 0.0
10-Nov-13 2.4 12.4 -8.5 -10.1 -7.0 73.5 4.2 4.5 0.0 4.5
11-Nov-13 10.4 19.2 -7.8 -8.9 -5.6 85.2 1.1 7.5 0.0 7.5
12-Nov-13 7.7 15.4 -4.9 -7.1 -2.0 86.3 1.0 3.2 0.0 3.2
13-Nov-13 0.8 8.7 -2.4 -4.6 -1.0 91.1 1.2 3.9 0.0 3.9
14-Nov-13 2.1 15.1 -3.0 -4.0 -1.0 89.4 1.4 0.7 0.0 0.7
15-Nov-13 5.5 17.8 -6.2 -10.5 -1.4 73.7 1.4 0.0 0.0 0.0
16-Nov-13 2.2 8.1 -13.3 -15.0 -9.8 66.6 1.1 0.0 0.0 0.0
17-Nov-13 2.0 6.4 -14.8 -16.8 -13.4 75.4 1.7 1.6 0.0 1.6
18-Nov-13 1.5 4.4 -19.5 -21.4 -16.7 73.8 3.1 1.4 0.0 1.4
19-Nov-13 3.4 11.8 -21.0 -23.4 -18.1 70.8 3.0 1.0 0.0 1.0
20-Nov-13 4.3 12.9 -15.3 -18.5 -10.4 76.1 1.3 5.4 0.0 5.4
21-Nov-13 3.2 15.8 -5.1 -13.1 0.0 84.7 2.9 28.3 0.0 28.3
22-Nov-13 3.6 10.6 -2.3 -3.6 1.0 89.9 5.0 8.6 0.0 8.6
23-Nov-13 4.4 17.0 -3.0 -4.5 -0.8 93.5 5.1 18.8 0.0 18.8
24-Nov-13 3.2 10.4 -4.8 -6.4 -3.2 91.4 4.2 1.2 0.0 1.2
25-Nov-13 7.4 12.4 -3.0 -4.2 -2.1 93.4 4.4 13.2 0.0 13.2
26-Nov-13 6.8 11.2 -1.9 -2.7 -1.1 94.6 4.4 8.0 0.0 8.0
27-Nov-13 7.2 11.6 -2.2 -2.6 -1.2 94.5 3.5 12.5 0.0 12.5
28-Nov-13 5.2 15.9 -2.5 -4.7 -0.7 78.0 4.1 5.7 0.0 5.7
29-Nov-13 5.9 8.9 -3.5 -4.7 -1.5 90.2 4.4 33.3 0.0 33.3
30-Nov-13 1.5 11.8 -5.6 -6.8 0.0 89.8 8.2 5.3 0.0 5.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-13 5.5 10.9 -14.7 -20.6 -6.7 72.7 8.4 0.0 0.0 0.0
2-Dec-13 2.7 8.6 -17.0 -20.7 -11.9 56.3 4.9 0.5 0.0 0.5
3-Dec-13 1.3 6.8 -8.0 -12.5 -3.7 32.6 4.9 0.0 0.0 0.0
4-Dec-13 0.5 3.2 -9.3 -12.2 -5.6 41.9 5.1 0.5 0.0 0.5
5-Dec-13 3.3 12.3 -9.7 -14.9 -5.3 55.9 4.8 0.0 0.0 0.0
6-Dec-13 1.1 4.1 -11.8 -15.3 -8.6 33.8 4.7 0.1 0.0 0.1
7-Dec-13 1.2 5.9 -6.5 -10.5 -1.6 69.2 4.7 5.3 0.0 5.3
8-Dec-13 1.1 5.8 -5.7 -11.9 0.8 81.8 4.4 0.0 0.0 0.0
9-Dec-13 1.0 3.8 -8.6 -11.1 -6.5 86.7 4.1 2.1 0.0 2.1
10-Dec-13 0.9 5.7 -6.4 -8.1 -4.1 89.2 4.7 7.1 0.0 7.1
11-Dec-13 7.1 11.7 -4.4 -6.7 -2.9 85.0 10.6 59.7 0.0 59.7
12-Dec-13 4.7 8.7 -2.8 -3.6 -2.2 93.5 8.2 28.2 0.0 28.2
13-Dec-13 3.5 9.7 -3.8 -5.1 -1.6 92.0 12.9 22.1 0.0 22.1
14-Dec-13 5.7 19.6 -1.8 -4.7 -0.5 94.5 18.4 51.8 0.0 51.8
15-Dec-13 5.9 19.8 -5.4 -7.1 -4.0 71.5 11.8 12.6 0.0 12.6
16-Dec-13 5.4 19.9 -6.6 -7.9 -5.0 79.1 21.6 22.2 0.0 22.2
17-Dec-13 2.7 12.5 -7.9 -13.8 -5.9 86.0 37.7 4.7 0.0 4.7
18-Dec-13 2.4 8.9 -15.1 -18.9 -11.9 43.4 32.2 0.3 0.0 0.3
19-Dec-13 6.5 14.7 -13.9 -17.0 -10.4 63.2 25.1 12.0 0.0 12.0
20-Dec-13 3.8 13.1 -9.8 -11.7 -7.1 80.0 15.0 4.3 0.0 4.3
21-Dec-13 1.5 8.6 -9.4 -11.3 -7.2 82.9 12.6 0.9 0.0 0.9
22-Dec-13 8.3 15.8 -7.3 -8.8 -4.8 83.8 15.2 33.7 0.0 33.7
23-Dec-13 4.0 19.7 -3.8 -5.5 -1.0 79.7 15.6 8.4 0.0 8.4
24-Dec-13 6.5 18.4 -4.6 -5.7 -3.1 74.7 12.3 20.4 0.0 20.4
25-Dec-13 5.5 18.2 -2.3 -5.6 2.0 85.2 16.2 30.2 0.0 30.2
26-Dec-13 3.3 8.8 -1.7 -3.2 0.9 90.7 26.7 19.3 0.0 19.3
27-Dec-13 0.9 6.0 -2.8 -4.0 1.0 92.9 27.8 0.0 0.0 0.0
28-Dec-13 3.1 8.0 -4.5 -5.0 -3.6 91.6 28.2 7.3 0.0 7.3
29-Dec-13 2.8 10.2 -3.2 -4.7 -1.7 93.1 30.3 5.9 0.0 5.9
30-Dec-13 4.2 10.9 -2.9 -3.6 -1.7 93.6 31.0 0.0 0.0 0.0
31-Dec-13 3.3 14.1 -3.0 -3.6 -1.6 93.1 29.6 1.3 0.0 1.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2014
1-Jan-14 4.8 10.9 -2.7 -3.4 -1.3 93.8 29.9 0.9 0.0 0.9
2-Jan-14 1.1 7.3 -6.0 -7.2 -3.3 90.1 33.1 0.0 0.0 0.0
3-Jan-14 2.1 7.0 -8.0 -9.2 -6.6 87.7 33.2 0.0 0.0 0.0
4-Jan-14 1.5 11.7 -8.4 -9.4 -6.6 87.2 32.5 2.9 0.0 2.9
5-Jan-14 8.4 14.2 -8.1 -9.8 -6.0 81.8 25.7 0.0 0.0 0.0
6-Jan-14 4.8 10.8 -5.5 -10.0 -2.0 83.3 22.7 8.9 0.0 8.9
7-Jan-14 4.9 10.4 -4.6 -7.2 -0.7 82.5 21.4 0.0 0.0 0.0
8-Jan-14 7.9 12.8 -5.0 -6.8 -3.9 88.2 21.3 3.0 0.0 3.0
9-Jan-14 4.1 16.3 -5.5 -6.9 -3.9 89.3 24.3 0.0 0.0 0.0
10-Jan-14 3.3 8.9 -6.7 -7.4 -4.7 87.6 25.5 0.0 0.0 0.0
11-Jan-14 1.8 8.9 -8.5 -10.1 -7.1 83.9 24.7 0.0 0.0 0.0
12-Jan-14 4.5 13.5 -6.9 -9.6 -2.2 82.7 26.6 6.6 0.0 6.6
13-Jan-14 5.4 18.9 -4.1 -5.6 -2.4 75.8 25.3 0.0 0.0 0.0
14-Jan-14 6.1 22.8 -1.8 -4.5 0.4 87.2 60.0 74.3 0.0 74.3
15-Jan-14 6.5 18.7 -2.6 -4.5 0.0 67.5 74.2 0.5 0.0 0.5
16-Jan-14 5.3 14.5 -2.2 -3.9 0.8 87.5 70.1 14.8 0.0 14.8
17-Jan-14 7.5 15.1 -2.1 -3.5 1.0 92.6 67.1 10.2 0.0 10.2
18-Jan-14 5.3 18.0 -2.8 -4.7 0.1 88.7 68.9 1.8 0.0 1.8
19-Jan-14 3.2 12.7 -6.0 -7.8 -2.9 85.0 66.1 0.0 0.0 0.0
20-Jan-14 6.9 13.7 -5.0 -7.0 -3.5 85.5 63.0 43.2 0.0 43.2
21-Jan-14 8.8 14.5 -2.2 -4.1 -0.5 91.5 60.3 9.0 0.0 9.0
22-Jan-14 6.2 12.0 -1.5 -2.8 0.0 92.5 59.5 11.9 0.0 11.9
23-Jan-14 1.5 7.8 -0.3 -2.6 1.5 95.6 57.2 3.7 0.0 3.7
24-Jan-14 1.0 8.8 2.7 0.1 5.7 77.3 57.5 0.0 0.0 0.0
25-Jan-14 1.1 4.9 6.1 2.6 8.3 48.6 56.7 0.0 0.0 0.0
26-Jan-14 4.1 13.0 3.2 -1.0 4.8 61.2 56.1 0.0 0.0 0.0
27-Jan-14 9.4 17.2 -0.6 -1.9 3.6 75.0 55.7 0.0 0.0 0.0
28-Jan-14 0.9 9.8 -3.8 -5.5 -0.5 88.8 56.1 2.5 0.0 2.5
29-Jan-14 2.4 9.8 -2.4 -4.0 -0.6 87.9 58.2 0.0 0.0 0.0
30-Jan-14 2.7 13.0 -7.7 -10.2 -2.7 50.5 59.6 0.0 0.0 0.0
31-Jan-14 2.6 8.8 -9.5 -11.5 -6.5 52.7 59.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-14 2.0 6.5 -9.6 -13.3 -6.5 62.8 58.7 2.0 0.0 2.0
2-Feb-14 3.2 12.2 -9.6 -11.9 -7.9 53.9 58.2 0.0 0.0 0.0
3-Feb-14 3.7 14.4 -11.8 -15.1 -9.7 41.6 58.1 0.0 0.0 0.0
4-Feb-14 4.6 8.2 -16.6 -18.7 -14.3 43.0 57.7 0.0 0.0 0.0
5-Feb-14 6.1 11.0 -16.1 -17.3 -14.7 31.1 57.5 0.0 0.0 0.0
6-Feb-14 2.1 10.6 -15.4 -18.6 -12.4 22.8 57.1 1.1 0.0 1.1
7-Feb-14 4.4 11.7 -15.8 -19.1 -12.7 27.0 57.0 1.6 0.0 1.6
8-Feb-14 8.8 13.3 -15.9 -16.7 -15.1 45.0 53.0 0.1 0.0 0.1
9-Feb-14 6.8 13.9 -17.5 -19.6 -15.9 58.3 51.8 0.0 0.0 0.0
10-Feb-14 2.0 7.8 -18.7 -20.9 -16.9 66.0 52.8 5.9 0.0 5.9
11-Feb-14 6.7 14.2 -16.6 -19.8 -13.4 75.5 57.0 25.8 0.0 25.8
12-Feb-14 4.6 12.5 -13.9 -15.5 -12.1 73.2 52.8 5.0 0.0 5.0
13-Feb-14 7.8 14.0 -11.4 -13.1 -9.6 68.2 52.0 17.9 0.0 17.9
14-Feb-14 6.6 15.8 -6.6 -10.0 -4.4 83.1 51.8 28.8 0.0 28.8
15-Feb-14 8.0 19.2 -5.9 -7.0 -4.9 87.3 51.5 11.3 0.0 11.3
16-Feb-14 6.3 16.8 -7.3 -9.6 -4.8 76.3 51.3 0.0 0.0 0.0
17-Feb-14 5.2 11.5 -7.5 -8.5 -5.3 87.6 53.4 18.4 0.0 18.4
18-Feb-14 4.8 10.1 -7.6 -8.2 -6.9 87.7 54.4 3.6 0.0 3.6
19-Feb-14 4.0 6.5 -8.7 -10.6 -7.2 86.4 53.8 2.0 0.0 2.0
20-Feb-14 1.0 5.1 -9.3 -10.8 -3.5 85.5 53.4 6.5 0.0 6.5
21-Feb-14 1.0 5.0 -10.9 -12.6 -9.8 83.0 54.0 0.0 0.0 0.0
22-Feb-14 2.5 8.0 -13.2 -14.9 -11.1 68.3 54.3 0.0 0.0 0.0
23-Feb-14 6.1 10.8 -14.0 -16.0 -12.8 44.4 54.1 0.0 0.0 0.0
24-Feb-14 10.5 17.6 -12.8 -16.3 -10.2 41.9 53.9 4.4 0.0 4.4
25-Feb-14 10.4 16.6 -9.5 -12.5 -6.3 31.7 50.6 14.5 0.0 14.5
26-Feb-14 4.4 13.6 -5.2 -11.4 -1.3 35.5 50.4 6.0 0.0 6.0
27-Feb-14 2.5 7.2 -3.7 -6.5 -0.7 47.6 50.2 0.0 0.0 0.0
28-Feb-14 7.7 11.3 -8.5 -12.3 -4.7 60.4 50.4 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-14 6.0 10.2 -14.5 -16.5 -12.0 33.0 50.2 0.0 0.0 0.0
2-Mar-14 6.1 15.2 -15.9 -18.1 -13.9 21.9 50.2 0.0 0.0 0.0
3-Mar-14 4.9 9.7 -18.8 -20.7 -16.9 41.4 50.3 0.0 0.0 0.0
4-Mar-14 4.5 7.3 -19.6 -21.3 -18.0 54.6 50.7 0.0 0.0 0.0
5-Mar-14 8.6 13.9 -17.8 -20.4 -15.2 44.1 50.3 8.6 0.0 8.6
6-Mar-14 9.9 15.0 -14.0 -17.1 -11.6 47.1 50.3 10.7 0.0 10.7
7-Mar-14 10.2 16.0 -9.8 -12.5 -5.8 79.7 49.9 73.8 0.0 73.8
8-Mar-14 6.5 13.0 -4.3 -8.3 -1.2 87.7 50.5 29.6 0.0 29.6
9-Mar-14 4.3 17.1 -2.5 -3.8 -0.2 82.6 59.6 38.9 0.0 38.9
10-Mar-14 3.1 11.4 -3.3 -5.0 -1.3 79.4 65.0 3.8 0.0 3.8
11-Mar-14 5.5 15.7 -2.7 -4.3 -0.5 93.2 67.0 71.0 0.0 71.0
12-Mar-14 5.9 21.2 -2.5 -6.0 -0.5 84.6 68.0 18.7 0.0 18.7
13-Mar-14 4.9 11.0 -5.1 -6.6 -3.9 84.2 56.7 0.5 0.0 0.5
14-Mar-14 5.4 13.0 -3.8 -5.6 -1.6 92.2 64.6 24.3 0.0 24.3
15-Mar-14 6.5 13.6 -4.4 -6.0 -2.7 91.5 73.8 18.4 0.0 18.4
16-Mar-14 4.3 14.9 -3.8 -9.4 -0.9 91.2 79.7 10.2 0.0 10.2
17-Mar-14 3.2 9.0 -7.4 -9.7 -4.8 86.0 80.1 4.1 0.0 4.1
18-Mar-14 5.7 13.1 -4.9 -6.5 -3.2 88.0 81.2 4.4 0.0 4.4
19-Mar-14 2.4 14.4 -6.4 -8.6 -0.9 74.2 80.2 6.4 0.0 6.4
20-Mar-14 1.8 5.0 -7.3 -9.2 -4.2 62.4 78.9 0.0 0.0 0.0
21-Mar-14 4.5 11.9 -7.3 -9.4 -5.4 75.3 78.1 1.0 0.0 1.0
22-Mar-14 4.6 12.0 -7.8 -9.2 -6.5 72.1 77.1 0.0 0.0 0.0
23-Mar-14 2.7 6.9 -8.9 -12.5 -6.7 53.2 76.1 0.0 0.0 0.0
24-Mar-14 8.4 16.7 -8.8 -9.5 -8.0 70.7 77.0 0.0 0.0 0.0
25-Mar-14 7.2 13.6 -7.5 -9.5 -5.4 80.4 77.0 10.8 0.0 10.8
26-Mar-14 6.3 10.3 -7.7 -9.1 -6.0 66.7 74.5 0.0 0.0 0.0
27-Mar-14 7.3 11.7 -9.4 -11.2 -7.5 68.1 74.5 0.0 0.0 0.0
28-Mar-14 7.1 12.1 -8.1 -10.9 -5.2 67.7 75.1 7.1 0.0 7.1
29-Mar-14 6.0 9.1 -5.0 -7.2 -2.5 67.9 74.9 6.0 0.0 6.0
30-Mar-14 4.6 9.6 -3.7 -5.1 -1.2 67.5 73.8 0.0 0.0 0.0
31-Mar-14 2.3 6.9 -3.0 -5.4 1.2 53.1 73.1 0.7 0.0 0.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-14 1.6 7.4 -3.3 -5.3 2.2 63.2 72.8 2.2 0.0 2.2
2-Apr-14 4.5 10.1 -4.2 -6.7 -2.0 82.5 72.6 1.8 0.0 1.8
3-Apr-14 2.7 8.8 -3.6 -7.3 0.1 91.6 82.3 12.6 0.0 12.6
4-Apr-14 2.3 7.5 -6.4 -8.8 -4.3 78.4 86.0 0.6 0.0 0.6
5-Apr-14 5.2 11.7 -4.1 -6.2 -1.1 89.3 82.0 16.3 0.0 16.3
6-Apr-14 3.9 10.6 -2.0 -3.7 0.8 86.4 86.3 13.3 0.0 13.3
7-Apr-14 6.5 12.4 -1.8 -3.0 -0.3 94.7 100.4 117.3 0.0 117.3
8-Apr-14 4.6 15.5 -2.6 -5.2 -0.8 92.6 112.0 20.5 0.0 20.5
9-Apr-14 4.7 15.9 -3.6 -5.0 -1.7 82.6 108.8 24.1 0.0 24.1
10-Apr-14 3.9 15.1 -1.3 -3.6 2.6 82.1 114.8 29.5 0.0 29.5
11-Apr-14 4.3 12.4 -2.8 -5.2 -0.4 71.0 130.5 6.0 0.0 6.0
12-Apr-14 3.0 8.6 -2.6 -6.4 0.4 45.9 125.1 2.8 0.0 2.8
13-Apr-14 3.2 9.6 0.2 -2.8 3.4 38.1 119.7 4.6 0.6 4.0
14-Apr-14 4.3 9.6 0.1 -1.6 2.0 56.2 115.9 0.0 0.0 0.0
15-Apr-14 3.6 7.5 -0.8 -2.4 2.3 80.0 112.9 0.0 0.0 0.0
16-Apr-14 6.8 14.0 -0.8 -2.9 2.0 75.7 110.5 2.9 0.0 2.9
17-Apr-14 6.1 12.6 -1.2 -2.3 0.5 93.7 109.8 14.4 0.0 14.4
18-Apr-14 3.4 9.5 -2.1 -4.2 0.0 74.8 113.1 0.0 0.0 0.0
19-Apr-14 6.6 12.7 -1.6 -4.5 0.3 71.6 110.6 3.5 0.0 3.5
20-Apr-14 5.6 12.5 -0.5 -2.8 1.7 78.8 108.6 13.4 0.0 13.4
21-Apr-14 2.7 8.6 -0.7 -2.6 1.9 79.4 108.8 2.9 0.0 2.9
22-Apr-14 2.6 8.0 -2.1 -4.8 1.6 76.4 107.4 0.0 0.0 0.0
23-Apr-14 2.0 6.4 -2.0 -5.2 1.2 65.1 107.3 0.4 0.0 0.4
24-Apr-14 1.8 7.3 -0.9 -3.6 2.3 64.8 107.8 5.3 0.0 5.3
25-Apr-14 2.9 6.9 0.6 -2.9 3.6 55.3 107.3 1.6 0.5 1.1
26-Apr-14 4.5 9.5 0.6 -1.4 4.0 79.2 106.8 2.0 0.6 1.4
27-Apr-14 3.5 10.2 0.5 -2.1 2.8 75.5 106.3 1.5 0.3 1.1
28-Apr-14 6.1 12.2 -1.1 -3.1 0.8 88.3 105.8 0.0 0.0 0.0
29-Apr-14 7.7 12.3 -0.4 -1.5 0.6 92.8 106.2 31.6 0.0 31.6
30-Apr-14 5.4 9.8 0.6 -1.8 3.0 93.6 115.8 65.7 19.5 46.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-14 1.8 7.3 4.2 1.1 7.4 75.4 107.8 4.8 4.8 0.0
2-May-14 5.6 14.8 5.3 2.4 7.4 37.8 102.1 0.0 0.0 0.0
3-May-14 6.3 18.6 1.7 -1.4 4.5 29.4 98.6 0.0 0.0 0.0
4-May-14 2.8 10.1 1.4 -1.5 5.3 35.0 97.3 0.0 0.0 0.0
5-May-14 2.4 9.1 3.0 -1.4 7.0 40.0 96.3 3.7 3.7 0.0
6-May-14 1.4 9.1 4.6 1.3 8.3 51.5 94.2 2.4 2.4 0.0
7-May-14 2.2 8.8 4.4 1.6 7.5 59.5 91.0 0.0 0.0 0.0
8-May-14 2.5 7.1 4.9 2.3 7.5 53.3 87.1 0.0 0.0 0.0
9-May-14 2.6 6.9 7.9 4.9 10.5 41.6 82.8 0.0 0.0 0.0
10-May-14 1.4 6.3 7.0 3.3 10.6 57.7 77.6 0.0 0.0 0.0
11-May-14 1.7 6.9 6.7 4.7 10.2 65.0 72.7 0.0 0.0 0.0
12-May-14 3.8 8.6 6.6 4.8 8.5 62.5 66.5 0.0 0.0 0.0
13-May-14 6.9 12.1 4.7 3.1 7.4 79.6 58.7 8.8 8.8 0.0
14-May-14 2.1 9.2 3.7 1.4 6.7 86.6 51.3 5.8 5.8 0.0
15-May-14 3.7 6.4 6.0 1.6 9.2 65.2 47.7 0.0 0.0 0.0
16-May-14 3.8 7.6 8.2 5.6 10.8 48.5 42.0 0.0 0.0 0.0
17-May-14 2.1 8.3 5.6 2.0 9.3 75.9 35.9 0.1 0.1 0.0
18-May-14 1.6 7.4 4.4 2.1 7.7 85.8 27.9 0.0 0.0 0.0
19-May-14 2.4 7.9 3.1 0.9 5.6 87.5 23.0 3.8 3.8 0.0
20-May-14 3.1 12.2 0.8 -1.3 2.6 91.3 21.8 12.6 4.9 7.7
21-May-14 4.6 10.7 0.0 -3.3 3.3 82.6 22.5 11.0 0.0 11.0
22-May-14 4.7 9.2 1.3 -0.7 2.8 93.9 27.3 38.9 25.5 13.4
23-May-14 2.6 9.7 2.4 0.2 6.2 86.7 22.0 7.3 7.3 0.0
24-May-14 1.4 4.7 3.0 0.8 5.9 75.2 17.8 0.4 0.4 0.0
25-May-14 3.4 7.4 4.5 0.9 8.1 60.6 13.3 0.0 0.0 0.0
26-May-14 2.7 8.0 7.5 4.8 10.3 47.4 8.3 0.0 0.0 0.0
27-May-14 1.9 6.3 5.2 1.8 9.1 73.7 0.0 0.1 0.1 0.0
28-May-14 1.5 7.2 5.2 1.9 9.6 67.2 0.0 0.0 0.0 0.0
29-May-14 2.3 7.4 3.0 0.5 6.1 79.9 0.0 0.0 0.0 0.0
30-May-14 1.9 9.2 4.3 1.1 8.0 74.6 0.0 0.3 0.3 0.0
31-May-14 1.9 8.7 4.5 2.5 7.7 85.5 0.0 0.6 0.6 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-14 2.6 8.2 5.5 1.9 9.4 70.2 0.0 0.0 0.0 0.0
2-Jun-14 3.0 12.1 4.1 1.2 7.9 73.9 0.0 0.2 0.2 0.0
3-Jun-14 1.3 6.5 1.9 -0.5 5.2 80.3 0.0 1.6 1.5 0.1
4-Jun-14 3.2 8.3 1.2 -1.7 5.0 83.6 0.0 0.8 0.5 0.3
5-Jun-14 2.3 7.2 3.5 -0.7 7.7 71.0 0.0 0.0 0.0 0.0
6-Jun-14 2.3 7.5 6.0 2.0 9.4 52.7 0.0 0.0 0.0 0.0
7-Jun-14 4.1 7.6 5.5 4.2 7.2 68.5 0.0 0.7 0.7 0.0
8-Jun-14 2.6 9.4 3.7 0.7 7.9 88.9 0.0 9.0 9.0 0.0
9-Jun-14 1.5 6.6 2.8 0.4 7.5 85.2 0.0 0.3 0.3 0.0
10-Jun-14 2.0 7.3 3.6 0.5 7.6 80.6 0.0 0.0 0.0 0.0
11-Jun-14 1.8 5.4 5.9 1.0 9.4 62.3 0.0 0.0 0.0 0.0
12-Jun-14 1.9 6.3 7.6 3.9 10.9 50.2 0.0 0.0 0.0 0.0
13-Jun-14 2.3 11.8 6.2 2.6 10.8 67.6 0.0 0.4 0.4 0.0
14-Jun-14 2.0 6.7 2.6 0.9 4.9 92.7 0.0 6.2 6.2 0.0
15-Jun-14 1.5 5.0 2.9 -0.6 8.1 80.6 0.0 0.6 0.6 0.0
16-Jun-14 2.0 6.8 6.3 0.4 10.9 62.3 0.0 0.0 0.0 0.0
17-Jun-14 3.5 11.0 5.8 3.2 8.2 67.6 0.0 4.2 4.2 0.0
18-Jun-14 2.6 9.3 4.9 1.8 7.9 72.1 0.0 0.5 0.5 0.0
19-Jun-14 3.1 10.6 5.5 3.3 8.4 64.4 0.0 3.9 3.9 0.0
20-Jun-14 2.8 8.2 3.7 1.6 5.5 85.7 0.0 9.7 9.7 0.0
21-Jun-14 5.5 10.0 3.3 1.5 5.4 85.2 0.0 0.4 0.4 0.0
22-Jun-14 5.1 10.5 5.3 3.8 7.5 92.6 0.0 8.1 8.1 0.0
23-Jun-14 4.2 8.4 8.8 5.9 13.6 84.3 0.0 5.4 5.4 0.0
24-Jun-14 3.5 10.3 6.7 2.8 10.1 83.3 0.0 1.5 1.5 0.0
25-Jun-14 1.8 7.5 5.3 2.2 9.9 77.7 0.0 0.1 0.1 0.0
26-Jun-14 3.5 9.0 8.9 3.9 14.2 45.5 0.0 0.0 0.0 0.0
27-Jun-14 1.8 7.6 10.5 8.5 14.2 45.7 0.0 0.0 0.0 0.0
28-Jun-14 1.5 7.0 8.1 5.5 13.5 81.3 0.0 4.4 4.4 0.0
29-Jun-14 1.6 7.4 7.5 4.6 12.3 79.7 0.0 0.6 0.6 0.0
30-Jun-14 3.0 8.2 6.8 4.0 10.8 83.2 0.0 0.5 0.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-14 3.8 9.1 9.0 5.6 12.9 70.9 0.0 1.6 1.6 0.0
2-Jul-14 2.9 9.8 10.1 6.2 14.3 83.2 0.0 17.7 17.7 0.0
3-Jul-14 2.1 9.6 7.2 4.0 11.5 79.7 0.0 1.9 1.9 0.0
4-Jul-14 1.9 8.1 6.7 3.8 11.6 80.1 0.0 0.2 0.2 0.0
5-Jul-14 3.8 8.6 7.9 4.5 11.2 73.9 0.0 0.0 0.0 0.0
6-Jul-14 1.9 6.2 9.6 4.5 14.5 64.4 0.0 0.3 0.3 0.0
7-Jul-14 2.0 8.5 11.4 7.1 15.9 67.2 0.0 0.0 0.0 0.0
8-Jul-14 1.9 10.7 7.7 5.0 11.2 88.9 0.0 1.2 1.2 0.0
9-Jul-14 2.6 12.0 6.5 4.1 10.6 87.8 0.0 0.4 0.4 0.0
10-Jul-14 2.1 6.8 10.6 4.0 17.3 67.4 0.0 0.0 0.0 0.0
11-Jul-14 2.4 8.5 14.7 9.2 19.6 41.8 0.0 0.0 0.0 0.0
12-Jul-14 2.6 8.9 16.8 12.7 21.5 37.8 0.0 0.2 0.2 0.0
13-Jul-14 2.5 7.6 17.4 13.0 22.1 33.4 0.0 0.1 0.1 0.0
14-Jul-14 1.9 6.6 17.8 13.1 22.7 38.4 0.0 0.0 0.0 0.0
15-Jul-14 2.1 8.9 13.8 10.2 17.8 68.2 0.0 0.5 0.5 0.0
16-Jul-14 2.4 8.7 11.7 7.5 17.6 65.3 0.0 0.0 0.0 0.0
17-Jul-14 2.6 12.2 9.1 4.8 14.0 71.1 0.0 2.6 2.6 0.0
18-Jul-14 2.0 7.0 6.2 3.9 8.0 93.6 0.0 19.2 19.2 0.0
19-Jul-14 1.6 7.6 7.8 5.7 12.4 92.1 0.0 2.1 2.1 0.0
20-Jul-14 1.3 7.1 7.7 6.2 10.4 89.8 0.0 25.9 25.9 0.0
21-Jul-14 1.9 6.2 7.8 4.9 13.2 84.7 0.0 5.9 5.9 0.0
22-Jul-14 1.3 6.5 9.9 6.3 14.6 71.6 0.0 0.0 0.0 0.0
23-Jul-14 2.0 8.1 10.3 6.9 14.7 70.9 0.0 0.0 0.0 0.0
24-Jul-14 1.7 9.1 8.6 5.7 14.1 80.8 0.0 0.0 0.0 0.0
25-Jul-14 2.8 11.1 7.4 5.0 11.1 77.6 0.0 0.0 0.0 0.0
26-Jul-14 4.0 8.4 7.9 6.0 10.3 82.6 0.0 0.6 0.6 0.0
27-Jul-14 4.4 8.5 8.8 7.0 12.0 91.7 0.0 2.1 2.1 0.0
28-Jul-14 4.5 9.8 10.0 7.9 13.5 85.0 0.0 2.9 2.9 0.0
29-Jul-14 3.9 10.7 9.0 5.8 11.0 90.5 0.0 5.2 5.2 0.0
30-Jul-14 1.9 7.3 7.5 4.8 12.5 84.7 0.0 0.0 0.0 0.0
31-Jul-14 1.3 5.8 11.3 6.1 16.9 58.9 0.0 2.9 2.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-14 1.5 5.8 14.6 9.7 20.4 43.8 0.0 0.6 0.6 0.0
2-Aug-14 1.4 6.2 16.0 10.4 21.9 39.3 0.0 0.0 0.0 0.0
3-Aug-14 1.1 5.0 15.1 9.4 21.1 50.1 0.0 0.3 0.3 0.0
4-Aug-14 2.1 6.8 14.7 10.5 18.1 47.6 0.0 0.0 0.0 0.0
5-Aug-14 1.3 6.0 9.8 6.2 14.0 92.5 0.0 0.0 0.0 0.0
6-Aug-14 1.7 7.1 6.9 5.1 10.2 89.8 0.0 0.0 0.0 0.0
7-Aug-14 2.9 6.7 5.9 4.4 8.2 87.0 0.0 5.1 5.1 0.0
8-Aug-14 1.9 8.4 6.9 4.5 11.6 86.2 0.0 1.1 1.1 0.0
9-Aug-14 4.9 9.6 6.6 5.3 7.6 94.1 0.0 5.7 5.7 0.0
10-Aug-14 5.2 9.8 9.0 7.3 10.8 96.9 0.0 27.6 27.6 0.0
11-Aug-14 5.0 10.0 13.8 10.0 19.4 76.5 0.0 4.7 4.7 0.0
12-Aug-14 2.0 7.1 15.7 12.2 19.8 52.9 0.0 0.0 0.0 0.0
13-Aug-14 1.5 8.7 13.4 9.1 17.9 71.1 0.0 0.0 0.0 0.0
14-Aug-14 1.2 6.0 13.8 9.5 19.4 75.4 0.0 0.8 0.8 0.0
15-Aug-14 1.1 4.6 13.0 11.0 16.3 74.4 0.0 2.7 2.7 0.0
16-Aug-14 1.9 9.9 10.8 7.4 15.0 81.5 0.0 0.0 0.0 0.0
17-Aug-14 1.9 8.4 8.2 6.8 10.5 92.4 0.0 12.3 12.3 0.0
18-Aug-14 2.0 9.2 7.5 6.2 9.3 94.8 0.0 2.0 2.0 0.0
19-Aug-14 2.1 7.3 7.8 5.1 12.4 83.3 0.0 0.0 0.0 0.0
20-Aug-14 1.3 5.7 10.8 5.6 16.0 59.8 0.0 2.8 2.8 0.0
21-Aug-14 1.6 9.4 11.7 8.9 16.1 55.0 0.0 0.1 0.1 0.0
22-Aug-14 2.9 7.3 12.2 8.8 15.9 53.1 0.0 1.7 1.7 0.0
23-Aug-14 1.7 7.1 9.9 7.7 12.7 72.7 0.0 0.0 0.0 0.0
24-Aug-14 2.0 6.7 9.2 7.2 12.3 78.0 0.0 6.1 6.1 0.0
25-Aug-14 2.4 7.7 8.8 7.3 11.3 95.2 0.0 2.4 2.4 0.0
26-Aug-14 1.8 11.5 8.2 4.7 11.4 84.9 0.0 1.2 1.2 0.0
27-Aug-14 1.3 6.3 5.6 4.2 7.7 93.3 0.0 1.2 1.2 0.0
28-Aug-14 1.7 6.4 6.7 4.8 9.7 74.6 0.0 0.0 0.0 0.0
29-Aug-14 4.5 9.6 4.5 3.6 5.8 95.8 0.0 4.3 4.3 0.0
30-Aug-14 2.2 9.8 5.0 3.2 7.4 90.3 0.0 3.0 3.0 0.0
31-Aug-14 3.9 10.0 4.6 3.5 6.5 90.7 0.0 7.0 7.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-14 2.9 7.7 4.3 2.3 6.4 95.0 0.0 14.1 14.1 0.0
2-Sep-14 2.1 5.7 5.1 3.2 8.8 91.7 0.0 0.0 0.0 0.0
3-Sep-14 1.4 6.1 5.1 3.3 8.2 92.7 0.0 1.0 1.0 0.0
4-Sep-14 1.2 3.7 6.2 4.8 8.9 94.6 0.0 1.5 1.5 0.0
5-Sep-14 1.5 4.5 7.7 6.2 10.2 96.4 0.0 2.6 2.6 0.0
6-Sep-14 1.9 8.1 8.8 6.7 11.6 84.4 0.0 0.2 0.2 0.0
7-Sep-14 2.3 11.2 6.6 4.8 9.5 91.4 0.0 11.1 11.1 0.0
8-Sep-14 2.3 9.4 4.5 2.1 7.4 78.8 0.0 0.0 0.0 0.0
9-Sep-14 2.2 8.2 4.6 1.6 9.5 70.8 0.0 0.0 0.0 0.0
10-Sep-14 6.1 11.5 3.1 0.0 5.4 66.1 0.0 1.0 1.0 0.0
11-Sep-14 3.1 8.3 4.3 3.0 5.8 70.4 0.0 1.4 1.4 0.0
12-Sep-14 1.3 5.0 7.4 3.4 13.4 73.0 0.0 1.5 1.5 0.0
13-Sep-14 1.3 7.8 10.6 6.8 15.4 60.8 0.0 1.7 1.7 0.0
14-Sep-14 1.1 4.0 12.8 8.5 18.4 49.4 0.0 2.2 2.2 0.0
15-Sep-14 2.2 6.7 12.7 9.7 16.5 49.6 0.0 0.0 0.0 0.0
16-Sep-14 1.2 5.1 11.3 8.3 15.4 56.6 0.0 0.0 0.0 0.0
17-Sep-14 1.4 8.9 8.9 6.4 13.0 77.2 0.0 0.0 0.0 0.0
18-Sep-14 3.7 11.1 6.1 4.6 7.7 90.3 0.0 14.2 14.2 0.0
19-Sep-14 3.6 10.7 4.5 1.4 6.8 85.2 0.0 27.5 27.5 0.0
20-Sep-14 6.3 12.1 5.9 3.3 9.8 95.3 0.0 89.2 89.2 0.0
21-Sep-14 4.9 17.0 10.1 5.8 13.0 88.2 0.0 3.6 3.6 0.0
22-Sep-14 1.9 9.2 5.2 2.8 7.9 80.5 0.0 0.0 0.0 0.0
23-Sep-14 3.6 9.0 6.2 3.1 8.6 64.4 0.0 4.9 4.9 0.0
24-Sep-14 2.1 6.5 6.6 5.1 8.7 86.5 0.0 2.6 2.6 0.0
25-Sep-14 2.9 7.6 7.6 5.3 11.1 81.4 0.0 0.6 0.6 0.0
26-Sep-14 3.1 8.6 7.3 3.1 10.6 79.2 0.0 1.7 1.7 0.0
27-Sep-14 6.1 11.1 5.8 4.9 6.9 91.5 0.0 11.0 11.0 0.0
28-Sep-14 4.5 13.4 6.6 4.0 8.8 96.0 0.0 47.7 47.7 0.0
29-Sep-14 2.5 7.1 3.5 2.2 6.0 92.5 0.0 0.0 0.0 0.0
30-Sep-14 3.1 15.5 2.4 -1.6 5.6 83.8 0.0 3.4 3.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-14 2.5 7.9 -1.9 -3.2 0.0 77.7 0.0 0.0 0.0 0.0
2-Oct-14 6.2 15.5 -3.0 -3.3 -1.1 69.0 0.0 18.7 0.0 18.7
3-Oct-14 7.5 14.4 0.9 -2.5 5.3 94.9 0.0 42.3 19.8 22.5
4-Oct-14 2.9 14.5 5.2 3.0 7.2 80.8 0.0 8.5 8.5 0.0
5-Oct-14 5.2 15.8 3.7 2.4 6.4 87.6 0.0 21.3 21.3 0.0
6-Oct-14 1.9 13.2 1.4 -1.4 4.6 86.5 0.0 1.1 0.7 0.4
7-Oct-14 1.2 7.1 -0.2 -1.5 2.0 75.1 0.0 0.2 0.0 0.2
8-Oct-14 4.2 11.7 -0.3 -2.4 1.7 72.8 0.0 10.0 0.0 10.0
9-Oct-14 6.8 12.8 3.5 1.2 7.8 94.8 0.0 25.5 25.5 0.0
10-Oct-14 3.7 12.6 4.6 2.2 7.4 91.9 0.0 26.6 26.6 0.0
11-Oct-14 4.3 10.5 2.4 1.5 4.5 94.7 0.0 12.3 12.3 0.0
12-Oct-14 5.5 13.0 1.6 0.7 3.8 96.1 0.0 9.0 7.1 2.0
13-Oct-14 4.7 10.7 1.4 -0.2 2.2 98.4 0.0 13.7 9.3 4.4
14-Oct-14 5.3 11.5 -0.4 -1.5 0.6 96.7 0.0 2.4 0.0 2.4
15-Oct-14 6.0 12.0 0.7 -0.2 2.2 93.7 0.0 8.3 3.1 5.2
16-Oct-14 5.3 9.8 0.1 -0.2 0.7 98.1 0.0 7.6 0.4 7.2
17-Oct-14 6.7 11.1 0.0 -0.7 1.3 98.4 0.0 38.3 0.6 37.7
18-Oct-14 5.3 13.1 1.4 0.6 2.3 98.8 0.0 13.2 9.0 4.2
19-Oct-14 5.0 13.5 2.8 1.4 4.8 95.6 0.0 13.4 13.4 0.0
20-Oct-14 4.4 11.1 1.5 0.1 3.2 98.3 0.0 30.0 22.4 7.6
21-Oct-14 5.7 14.1 0.1 -0.4 0.6 98.4 0.0 8.5 0.3 8.3
22-Oct-14 4.6 12.1 -0.7 -1.5 0.2 96.5 0.0 1.1 0.0 1.1
23-Oct-14 2.5 7.9 -0.9 -3.0 0.4 91.7 0.0 2.1 0.0 2.1
24-Oct-14 4.5 9.0 -2.2 -3.4 -1.3 94.2 0.0 0.9 0.0 0.9
25-Oct-14 3.1 8.5 -0.6 -2.3 1.0 72.2 0.6 0.2 0.0 0.2
26-Oct-14 1.9 7.8 -1.7 -3.4 0.5 61.5 2.3 0.0 0.0 0.0
27-Oct-14 5.8 10.5 -2.5 -3.3 -1.5 94.1 2.6 12.6 0.0 12.6
28-Oct-14 6.5 11.4 -2.0 -2.7 -1.3 97.1 2.6 13.1 0.0 13.1
29-Oct-14 5.8 10.8 -1.0 -1.7 -0.3 97.9 2.7 10.7 0.0 10.7
30-Oct-14 5.9 14.2 -0.5 -2.0 0.0 98.4 3.7 12.4 0.0 12.4
31-Oct-14 1.2 5.6 -3.5 -5.4 -1.8 94.8 11.3 0.4 0.0 0.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-14 - 0.0 -3.3 -3.9 -2.7 96.2 9.6 2.1 0.0 2.1
2-Nov-14 - 0.0 -2.7 -3.4 -1.6 93.4 9.4 2.8 0.0 2.8
3-Nov-14 4.9 13.3 -3.2 -3.7 -2.5 95.6 8.4 9.0 0.0 9.0
4-Nov-14 3.6 11.9 -2.6 -3.4 -1.8 95.9 14.2 2.2 0.0 2.2
5-Nov-14 7.2 18.6 -3.6 -4.1 -2.0 96.0 15.1 0.6 0.0 0.6
6-Nov-14 3.4 13.4 -2.4 -4.4 -0.7 96.4 20.4 0.0 0.0 0.0
7-Nov-14 5.9 10.9 -3.5 -4.5 -2.7 95.9 22.4 0.0 0.0 0.0
8-Nov-14 0.9 6.2 -3.4 -4.7 -1.6 95.2 23.6 0.0 0.0 0.0
9-Nov-14 2.0 8.9 -3.7 -5.6 -2.2 82.6 22.0 0.2 0.0 0.2
10-Nov-14 5.1 14.1 -4.4 -6.5 -2.6 71.8 19.8 0.0 0.0 0.0
11-Nov-14 7.8 14.1 -7.3 -9.2 -6.2 91.2 15.4 2.5 0.0 2.5
12-Nov-14 9.5 15.4 -8.1 -9.8 -5.8 54.0 16.5 0.0 0.0 0.0
13-Nov-14 5.5 12.0 -4.2 -7.3 -0.5 28.0 12.9 0.2 0.0 0.2
14-Nov-14 5.3 9.9 -0.3 -2.8 1.6 23.3 12.6 0.0 0.0 0.0
15-Nov-14 0.7 9.0 -2.2 -6.3 1.1 32.7 11.2 0.0 0.0 0.0
16-Nov-14 0.6 3.3 -2.5 -5.4 0.9 39.3 11.3 0.0 0.0 0.0
17-Nov-14 1.0 7.3 -2.6 -5.0 0.2 56.2 11.2 0.0 0.0 0.0
18-Nov-14 7.1 16.4 -2.6 -5.2 0.7 80.8 10.4 3.7 0.0 3.7
19-Nov-14 8.8 15.5 -2.6 -4.5 -0.9 91.2 9.6 14.9 0.0 14.9
20-Nov-14 3.4 11.5 -2.6 -4.3 -1.0 94.0 10.4 13.9 0.0 13.9
21-Nov-14 5.2 13.5 -2.7 -4.0 -1.8 96.0 9.5 12.1 0.0 12.1
22-Nov-14 3.9 10.8 -4.2 -4.9 -3.7 95.3 9.5 14.4 0.0 14.4
23-Nov-14 2.8 9.4 -3.7 -4.9 -1.6 95.5 9.5 6.9 0.0 6.9
24-Nov-14 3.8 11.6 -4.0 -4.9 -3.0 94.9 9.5 9.1 0.0 9.1
25-Nov-14 1.9 8.4 -4.6 -5.6 -3.4 94.0 10.0 1.9 0.0 1.9
26-Nov-14 3.1 9.4 -7.0 -8.6 -5.2 90.0 10.9 0.4 0.0 0.4
27-Nov-14 5.4 15.4 -9.2 -15.5 -6.4 63.9 20.6 4.0 0.0 4.0
28-Nov-14 2.0 8.9 -18.1 -20.8 -14.9 53.3 28.9 0.8 0.0 0.8
29-Nov-14 1.2 4.4 -13.2 -17.3 -10.3 25.6 28.8 0.0 0.0 0.0
30-Nov-14 6.5 14.4 -15.1 -18.5 -10.9 69.3 28.4 12.7 0.0 12.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Page 75 of 122



Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-14 1.5 11.5 -12.5 -17.3 -9.7 85.5 26.6 1.2 0.0 1.2
2-Dec-14 0.7 9.9 -7.6 -10.7 -3.6 92.3 27.7 0.6 0.0 0.6
3-Dec-14 0.7 3.2 -6.6 -8.3 -4.6 93.1 29.4 0.5 0.0 0.5
4-Dec-14 4.8 12.0 -6.6 -8.3 -5.2 65.0 27.8 1.0 0.0 1.0
5-Dec-14 10.3 16.3 -7.9 -8.8 -6.8 54.6 24.5 0.0 0.0 0.0
6-Dec-14 8.5 14.8 -7.1 -8.7 -5.0 83.1 23.8 23.7 0.0 23.7
7-Dec-14 7.5 15.3 -3.8 -8.6 -1.6 90.9 23.7 6.0 0.0 6.0
8-Dec-14 5.8 13.2 -2.4 -3.6 -1.1 96.6 22.9 21.3 0.0 21.3
9-Dec-14 5.3 12.8 -1.2 -2.0 -0.3 97.7 22.2 11.2 0.0 11.2
10-Dec-14 5.5 12.8 -1.6 -2.5 -0.9 97.4 27.8 0.0 0.0 0.0
11-Dec-14 6.3 15.6 -1.5 -2.3 -0.7 97.5 27.8 0.0 0.0 0.0
12-Dec-14 3.6 8.5 -2.9 -4.6 -1.7 96.1 27.6 0.0 0.0 0.0
13-Dec-14 4.9 8.6 -4.4 -5.1 -2.9 95.2 27.4 0.0 0.0 0.0
14-Dec-14 7.5 12.8 -4.7 -6.1 -4.1 94.7 27.6 2.5 0.0 2.5
15-Dec-14 9.1 13.5 -8.1 -8.8 -6.0 92.4 27.2 0.0 0.0 0.0
16-Dec-14 7.9 13.5 -7.1 -8.3 -6.1 93.1 27.1 0.0 0.0 0.0
17-Dec-14 3.6 10.5 -6.9 -7.9 -5.9 93.0 27.0 0.7 0.0 0.7
18-Dec-14 8.6 15.2 -7.1 -7.7 -5.9 92.5 26.8 0.0 0.0 0.0
19-Dec-14 6.3 11.8 -5.2 -6.1 -4.1 94.6 25.9 0.0 0.0 0.0
20-Dec-14 6.4 13.1 -3.2 -4.2 -2.6 96.1 31.5 2.8 0.0 2.8
21-Dec-14 4.8 8.6 -3.4 -4.5 -3.0 95.9 35.3 15.1 0.0 15.1
22-Dec-14 2.4 9.8 -3.9 -5.2 -2.6 94.6 35.0 3.3 0.0 3.3
23-Dec-14 7.1 15.7 -5.1 -5.8 -4.1 94.7 34.3 1.0 0.0 1.0
24-Dec-14 1.6 6.6 -5.3 -8.3 -3.8 94.5 33.5 0.0 0.0 0.0
25-Dec-14 0.3 3.5 -6.6 -7.9 -4.3 93.3 34.0 2.6 0.0 2.6
26-Dec-14 1.5 7.5 -5.3 -6.4 -4.5 94.1 35.8 7.4 0.0 7.4
27-Dec-14 3.7 10.9 -6.2 -8.0 -5.0 84.2 35.3 0.0 0.0 0.0
28-Dec-14 4.0 12.1 -10.1 -12.9 -7.4 60.2 34.4 0.0 0.0 0.0
29-Dec-14 4.3 12.0 -10.8 -13.8 -8.6 44.3 33.6 0.0 0.0 0.0
30-Dec-14 0.9 4.6 -9.7 -13.5 -6.7 52.6 32.7 0.0 0.0 0.0
31-Dec-14 0.7 3.5 -5.3 -8.0 -3.3 90.4 32.3 4.9 0.0 4.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2015
1-Jan-15 3.3 11.4 -3.5 -5.5 -0.8 92.2 33.8 33.7 0.0 33.7
2-Jan-15 4.6 13.3 -9.6 -19.7 -1.5 79.6 32.9 4.1 0.0 4.1
3-Jan-15 5.6 12.8 -19.0 -19.9 -17.9 63.9 33.0 0.0 0.0 0.0
4-Jan-15 8.2 14.8 -17.8 -20.0 -15.0 68.0 35.8 0.0 0.0 0.0
5-Jan-15 8.7 14.8 -14.5 -16.5 -13.4 71.7 34.7 1.9 0.0 1.9
6-Jan-15 12.5 17.6 -12.1 -13.8 -10.8 87.4 33.0 4.1 0.0 4.1
7-Jan-15 6.5 18.7 -9.0 -11.0 -4.8 89.2 32.3 10.0 0.0 10.0
8-Jan-15 6.1 13.5 -5.6 -7.1 -2.9 94.2 32.0 0.0 0.0 0.0
9-Jan-15 6.1 15.4 -6.5 -9.5 -4.3 86.2 32.7 0.1 0.0 0.1
10-Jan-15 0.7 3.9 -4.3 -9.3 -0.4 91.4 32.9 0.0 0.0 0.0
11-Jan-15 4.0 10.0 -4.8 -7.3 -3.0 90.6 32.8 0.0 0.0 0.0
12-Jan-15 7.9 13.6 -6.2 -8.2 -4.5 89.0 32.9 8.2 0.0 8.2
13-Jan-15 5.2 14.4 -2.7 -5.5 2.3 90.2 32.8 22.8 0.0 22.8
14-Jan-15 6.4 11.0 -1.6 -3.0 0.3 94.0 32.7 4.2 0.0 4.2
15-Jan-15 5.6 10.8 -2.2 -2.9 -1.5 96.8 33.2 9.7 0.0 9.7
16-Jan-15 5.0 14.7 -2.7 -4.0 -1.2 87.0 33.0 11.1 0.0 11.1
17-Jan-15 5.9 11.3 -3.2 -3.5 -2.7 96.0 33.1 6.7 0.0 6.7
18-Jan-15 6.0 10.6 -3.0 -3.7 -1.9 96.2 33.7 11.7 0.0 11.7
19-Jan-15 4.4 9.1 -3.5 -4.3 -2.6 95.8 34.3 10.0 0.0 10.0
20-Jan-15 6.0 12.9 -3.5 -4.2 -2.6 95.9 34.2 34.7 0.0 34.7
21-Jan-15 6.3 12.4 -2.1 -2.8 -1.7 96.9 45.7 31.8 0.0 31.8
22-Jan-15 5.4 12.6 -0.7 -1.8 0.8 97.5 55.6 54.4 0.0 54.4
23-Jan-15 4.8 16.2 -0.4 -1.8 1.5 90.8 57.2 24.3 0.0 24.3
24-Jan-15 6.2 14.4 -2.1 -3.0 0.2 91.7 57.7 36.0 0.0 36.0
25-Jan-15 4.1 16.7 -1.6 -3.2 -0.5 97.0 61.7 19.0 0.0 19.0
26-Jan-15 3.0 8.8 -4.5 -6.3 -2.6 81.7 60.7 0.6 0.0 0.6
27-Jan-15 1.7 10.1 -6.3 -8.4 -3.5 79.0 60.3 0.5 0.0 0.5
28-Jan-15 5.8 10.3 -6.2 -7.4 -5.2 87.3 59.4 16.6 0.0 16.6
29-Jan-15 3.9 9.8 -4.7 -7.0 -2.6 94.9 59.8 17.0 0.0 17.0
30-Jan-15 1.2 5.2 -6.6 -8.0 -5.0 74.2 59.6 0.1 0.0 0.1
31-Jan-15 3.8 10.7 -7.9 -9.7 -5.6 63.7 59.0 0.1 0.0 0.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-15 4.6 10.0 -9.4 -11.1 -8.2 75.4 59.2 2.8 0.0 2.8
2-Feb-15 3.4 10.8 -12.4 -13.9 -10.5 80.9 59.8 2.6 0.0 2.6
3-Feb-15 9.0 15.6 -12.5 -14.1 -10.6 71.8 58.8 2.3 0.0 2.3
4-Feb-15 0.9 7.4 -10.3 -13.0 -6.2 89.9 58.6 1.5 0.0 1.5
5-Feb-15 4.6 11.6 -8.5 -12.3 -5.9 81.8 62.8 15.5 0.0 15.5
6-Feb-15 11.3 17.5 -14.0 -15.2 -12.3 86.6 70.0 24.8 0.0 24.8
7-Feb-15 4.4 11.5 -12.6 -15.6 -10.1 86.6 57.5 5.5 0.0 5.5
8-Feb-15 7.7 12.3 -8.6 -11.0 -6.3 88.6 57.7 0.2 0.0 0.2
9-Feb-15 1.3 8.1 -7.1 -8.7 -5.4 62.7 57.4 0.0 0.0 0.0
10-Feb-15 7.2 16.6 -7.6 -10.4 -4.7 64.1 57.4 2.9 0.0 2.9
11-Feb-15 8.4 14.2 -5.9 -9.4 -3.0 91.7 57.1 46.4 0.0 46.4
12-Feb-15 8.4 13.5 -2.4 -3.8 -1.0 93.5 57.1 38.1 0.0 38.1
13-Feb-15 4.6 8.7 -1.2 -1.8 -0.1 97.1 60.1 27.6 0.0 27.6
14-Feb-15 3.7 10.5 -2.2 -3.8 -1.2 91.3 66.0 29.1 0.0 29.1
15-Feb-15 1.4 7.2 -3.0 -4.8 -0.2 92.9 67.3 3.8 0.0 3.8
16-Feb-15 7.1 13.6 -2.0 -5.1 -0.7 74.2 60.6 0.0 0.0 0.0
17-Feb-15 3.4 11.5 -1.6 -3.9 3.0 75.6 55.7 0.0 0.0 0.0
18-Feb-15 5.5 12.3 0.1 -2.4 2.4 70.0 55.3 3.4 0.1 3.3
19-Feb-15 1.7 7.5 -2.3 -4.4 -0.1 94.0 56.9 5.2 0.0 5.2
20-Feb-15 1.3 4.9 -3.1 -5.3 -1.0 73.6 57.7 0.1 0.0 0.1
21-Feb-15 6.2 11.3 -3.1 -4.9 -1.9 64.4 57.9 0.0 0.0 0.0
22-Feb-15 0.6 2.5 0.1 -3.1 2.8 61.8 57.8 0.0 0.0 0.0
23-Feb-15 2.1 9.7 0.6 -3.3 3.8 78.8 57.5 0.3 0.1 0.2
24-Feb-15 1.4 4.3 -3.4 -5.8 0.3 87.3 57.1 1.3 0.0 1.3
25-Feb-15 3.9 9.5 -5.0 -6.7 -4.0 79.3 57.0 0.4 0.0 0.4
26-Feb-15 2.0 8.7 -4.8 -6.9 -1.5 71.1 56.5 0.0 0.0 0.0
27-Feb-15 4.1 10.0 -5.0 -7.5 -1.8 43.4 56.5 0.0 0.0 0.0
28-Feb-15 2.1 8.9 -2.8 -4.7 -0.7 47.9 56.2 0.8 0.0 0.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-15 4.5 17.5 -4.3 -7.2 -1.5 63.7 55.4 0.0 0.0 0.0
2-Mar-15 4.1 12.6 -5.9 -7.7 -2.8 24.5 53.3 1.6 0.0 1.6
3-Mar-15 2.0 7.9 -5.6 -8.3 -1.3 35.4 53.4 0.0 0.0 0.0
4-Mar-15 2.4 10.7 -4.8 -6.4 -2.5 77.3 53.5 0.3 0.0 0.3
5-Mar-15 5.8 11.8 -4.2 -5.4 -2.5 90.1 54.7 33.5 0.0 33.5
6-Mar-15 2.8 11.1 -3.0 -4.7 -1.3 84.5 54.0 1.2 0.0 1.2
7-Mar-15 1.2 9.5 -3.0 -5.5 0.5 92.5 53.3 1.2 0.0 1.2
8-Mar-15 4.8 16.4 0.0 -2.8 2.0 81.0 53.4 4.6 0.0 4.6
9-Mar-15 6.1 17.1 -5.2 -7.2 -1.8 66.4 53.3 2.9 0.0 2.9
10-Mar-15 4.5 10.7 -6.5 -7.9 -5.0 70.9 53.0 0.7 0.0 0.7
11-Mar-15 6.7 13.5 -4.1 -7.5 -1.2 85.3 53.1 23.7 0.0 23.7
12-Mar-15 5.3 20.7 -1.4 -2.1 -0.5 97.5 55.8 66.7 0.0 66.7
13-Mar-15 3.4 10.9 -1.9 -3.5 -0.3 97.0 82.8 68.7 0.0 68.7
14-Mar-15 1.8 16.5 -7.0 -9.5 -3.2 83.5 102.7 2.9 0.0 2.9
15-Mar-15 3.6 13.6 -8.1 -10.5 -5.4 73.4 85.5 0.0 0.0 0.0
16-Mar-15 7.5 12.1 -5.7 -7.6 -3.6 67.7 74.1 0.0 0.0 0.0
17-Mar-15 5.5 10.3 -2.4 -4.4 -0.7 51.5 71.2 0.0 0.0 0.0
18-Mar-15 5.6 9.6 -2.2 -3.5 -0.8 81.1 70.4 2.6 0.0 2.6
19-Mar-15 3.8 9.7 -2.2 -4.3 0.0 86.1 69.7 0.3 0.0 0.3
20-Mar-15 6.5 12.9 -2.2 -3.3 -1.5 90.1 67.9 7.6 0.0 7.6
21-Mar-15 2.3 5.6 -3.0 -5.6 -1.4 77.1 68.3 1.2 0.0 1.2
22-Mar-15 3.5 7.5 -3.2 -5.1 -1.6 62.5 67.7 0.0 0.0 0.0
23-Mar-15 3.4 7.2 -3.5 -4.8 -2.0 77.9 67.6 1.0 0.0 1.0
24-Mar-15 2.4 6.5 -3.3 -6.3 -1.0 70.6 66.6 0.5 0.0 0.5
25-Mar-15 7.9 13.1 -2.6 -3.7 -1.7 87.3 66.9 13.7 0.0 13.7
26-Mar-15 3.9 9.6 -1.4 -3.7 -0.1 97.4 70.5 12.3 0.0 12.3
27-Mar-15 1.2 6.4 -2.4 -3.6 -0.1 91.1 79.7 3.4 0.0 3.4
28-Mar-15 5.3 12.2 -2.7 -4.1 -1.7 91.9 76.7 9.1 0.0 9.1
29-Mar-15 4.0 8.3 -2.0 -3.3 -0.1 93.2 78.3 16.3 0.0 16.3
30-Mar-15 7.2 14.3 -3.3 -4.6 -1.9 94.4 77.2 12.9 0.0 12.9
31-Mar-15 2.5 8.0 -2.5 -3.7 0.2 88.2 81.7 7.8 0.0 7.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-15 3.1 7.8 -2.9 -5.1 0.4 83.8 79.5 3.4 0.0 3.4
2-Apr-15 6.1 11.4 -3.5 -5.2 -1.9 89.5 79.3 0.0 0.0 0.0
3-Apr-15 4.9 9.8 -2.3 -3.5 -0.3 94.3 78.3 7.1 0.0 7.1
4-Apr-15 1.2 4.4 -2.0 -4.5 2.2 80.2 80.3 5.2 0.0 5.2
5-Apr-15 2.7 7.7 -2.7 -4.3 -0.7 81.6 86.2 3.9 0.0 3.9
6-Apr-15 2.8 8.4 -2.0 -5.0 0.6 60.2 84.9 1.2 0.0 1.2
7-Apr-15 5.1 11.1 -0.9 -3.0 1.7 56.7 82.0 0.0 0.0 0.0
8-Apr-15 4.1 9.7 -0.8 -3.3 1.9 58.5 78.7 0.0 0.0 0.0
9-Apr-15 8.0 18.8 -1.6 -2.7 1.2 73.4 77.0 4.7 0.0 4.7
10-Apr-15 5.6 15.2 -2.8 -6.3 -1.7 90.8 78.7 6.8 0.0 6.8
11-Apr-15 3.5 11.9 -5.4 -7.4 -1.7 79.8 83.2 7.5 0.0 7.5
12-Apr-15 4.1 12.1 -5.0 -6.3 -1.5 75.7 84.2 8.7 0.0 8.7
13-Apr-15 5.6 11.0 -3.8 -5.3 -1.5 95.6 84.8 20.3 0.0 20.3
14-Apr-15 4.3 15.7 -4.0 -5.8 -0.3 78.3 84.7 2.2 0.0 2.2
15-Apr-15 5.5 16.3 -3.2 -4.7 -1.2 95.7 87.5 30.9 0.0 30.9
16-Apr-15 3.3 10.6 -2.6 -4.0 -0.4 78.7 97.6 12.0 0.0 12.0
17-Apr-15 2.1 10.1 -2.3 -5.0 3.6 78.2 92.3 0.1 0.0 0.1
18-Apr-15 2.4 6.5 -2.4 -4.6 0.6 73.6 89.5 0.0 0.0 0.0
19-Apr-15 6.6 11.0 -0.8 -2.7 0.8 77.2 87.5 3.4 0.0 3.4
20-Apr-15 7.3 11.8 0.8 -0.6 2.0 96.4 83.5 5.1 1.9 3.1
21-Apr-15 3.3 11.2 -1.2 -4.5 1.8 89.3 78.6 8.5 0.0 8.5
22-Apr-15 2.6 6.6 -3.2 -6.2 -0.8 68.2 77.5 0.0 0.0 0.0
23-Apr-15 3.1 7.8 0.0 -2.3 2.0 58.6 76.6 0.0 0.0 0.0
24-Apr-15 1.8 5.3 1.4 -2.6 4.4 60.2 75.3 0.0 0.0 0.0
25-Apr-15 5.3 10.4 1.3 -0.6 3.3 71.7 73.7 0.0 0.0 0.0
26-Apr-15 6.7 13.6 -0.5 -1.9 1.0 86.3 72.9 10.4 0.0 10.4
27-Apr-15 4.3 11.7 -2.0 -3.5 -0.2 94.1 78.2 11.0 0.0 11.0
28-Apr-15 5.7 28.5 -0.6 -2.7 1.6 93.3 87.4 47.2 0.0 47.2
29-Apr-15 3.9 8.0 -2.0 -3.0 0.0 95.8 96.9 10.6 0.0 10.6
30-Apr-15 5.1 7.8 -1.9 -3.1 -0.2 95.7 99.2 27.2 0.0 27.2

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-15 1.4 7.8 -1.2 -3.8 2.8 89.2 100.7 7.1 0.0 7.1
2-May-15 1.7 6.9 -0.5 -2.6 5.3 83.1 94.0 0.0 0.0 0.0
3-May-15 2.4 6.2 -0.2 -4.0 3.2 58.5 89.6 0.0 0.0 0.0
4-May-15 2.1 7.0 1.4 -0.2 5.2 64.5 88.5 4.0 2.8 1.2
5-May-15 2.1 7.4 2.9 0.8 6.6 52.4 86.0 0.0 0.0 0.0
6-May-15 2.6 8.9 3.5 0.4 6.7 53.8 82.1 0.0 0.0 0.0
7-May-15 1.3 4.6 3.5 0.7 6.9 63.0 79.6 0.0 0.0 0.0
8-May-15 2.8 7.8 6.3 2.8 9.5 61.1 75.8 0.0 0.0 0.0
9-May-15 1.9 6.6 6.3 4.2 9.0 65.9 69.2 0.0 0.0 0.0
10-May-15 1.2 6.2 5.4 2.0 9.5 73.3 64.9 0.0 0.0 0.0
11-May-15 2.9 9.2 5.1 1.1 9.4 75.9 60.0 0.0 0.0 0.0
12-May-15 2.2 6.5 8.9 4.9 13.4 51.2 54.0 0.0 0.0 0.0
13-May-15 1.5 6.9 9.4 2.9 12.7 53.8 47.3 0.0 0.0 0.0
14-May-15 2.0 8.2 9.0 4.5 12.8 59.8 41.1 0.0 0.0 0.0
15-May-15 1.6 6.8 10.5 7.7 14.1 51.6 33.7 0.0 0.0 0.0
16-May-15 3.8 10.3 9.2 5.9 11.8 62.6 25.2 0.0 0.0 0.0
17-May-15 3.4 8.0 9.0 6.3 13.3 54.3 15.0 0.0 0.0 0.0
18-May-15 2.6 6.8 10.5 8.8 13.1 37.8 5.4 0.0 0.0 0.0
19-May-15 2.6 6.4 9.3 7.6 12.0 51.8 0.0 0.1 0.1 0.0
20-May-15 1.5 7.3 7.4 5.6 9.9 69.4 0.0 0.7 0.7 0.0
21-May-15 2.1 5.5 8.3 5.6 11.3 62.9 0.0 0.0 0.0 0.0
22-May-15 2.0 6.2 10.5 7.3 14.4 53.5 0.0 0.2 0.2 0.0
23-May-15 3.0 9.0 7.9 5.6 11.0 81.6 0.0 10.3 10.3 0.0
24-May-15 1.6 6.9 7.1 4.5 9.6 88.1 0.0 0.1 0.1 0.0
25-May-15 1.4 6.1 6.6 4.4 10.9 88.5 0.0 0.0 0.0 0.0
26-May-15 1.7 8.6 8.7 3.6 13.9 76.9 0.0 0.0 0.0 0.0
27-May-15 2.0 7.1 5.6 3.6 8.4 79.9 0.0 0.4 0.4 0.0
28-May-15 2.2 8.7 4.3 2.5 6.7 81.2 0.0 9.2 9.2 0.0
29-May-15 2.8 8.4 7.4 4.9 10.7 62.1 0.0 0.0 0.0 0.0
30-May-15 2.6 10.4 10.8 7.2 14.9 45.9 0.0 0.0 0.0 0.0
31-May-15 1.8 8.8 9.2 4.8 13.1 71.5 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-15 2.3 6.7 10.7 7.3 14.2 58.1 0.0 0.0 0.0 0.0
2-Jun-15 2.3 11.5 9.6 5.9 12.4 62.9 0.0 0.0 0.0 0.0
3-Jun-15 1.9 8.3 5.8 3.2 8.8 84.4 0.0 0.0 0.0 0.0
4-Jun-15 2.5 9.8 5.6 2.8 8.7 80.6 0.0 1.3 1.3 0.0
5-Jun-15 3.0 10.1 5.6 3.6 8.5 89.9 0.0 7.2 7.2 0.0
6-Jun-15 1.4 5.8 4.4 2.9 7.0 93.4 0.0 7.9 7.9 0.0
7-Jun-15 3.8 9.8 5.5 3.3 8.6 92.8 0.0 33.3 33.3 0.0
8-Jun-15 2.6 8.6 4.3 1.5 7.2 88.6 0.0 0.4 0.4 0.0
9-Jun-15 1.4 6.6 5.6 0.6 11.3 69.8 0.0 0.0 0.0 0.0
10-Jun-15 2.1 12.7 4.7 2.8 7.4 80.7 0.0 0.5 0.5 0.0
11-Jun-15 1.9 7.9 2.3 0.9 5.4 96.9 0.0 2.7 2.7 0.0
12-Jun-15 3.4 9.4 3.2 0.1 8.6 85.8 0.0 0.0 0.0 0.0
13-Jun-15 1.8 7.8 6.3 0.8 12.0 79.9 0.0 8.6 8.6 0.0
14-Jun-15 3.6 15.3 10.4 6.8 13.6 63.4 0.0 0.6 0.6 0.0
15-Jun-15 3.8 8.7 12.1 8.4 15.2 46.3 0.0 0.0 0.0 0.0
16-Jun-15 1.8 10.5 9.5 5.6 13.4 72.7 0.0 9.4 9.4 0.0
17-Jun-15 1.6 7.8 7.5 4.1 12.3 85.9 0.0 0.0 0.0 0.0
18-Jun-15 1.6 6.8 5.4 1.9 8.6 88.8 0.0 15.2 15.2 0.0
19-Jun-15 2.3 9.5 3.8 2.7 4.7 98.1 0.0 13.7 13.7 0.0
20-Jun-15 2.2 5.7 5.8 3.4 9.2 100.0 0.0 1.0 1.0 0.0
21-Jun-15 1.9 7.4 9.5 5.2 15.4 82.5 0.0 0.0 0.0 0.0
22-Jun-15 2.6 10.9 11.7 6.8 15.7 65.1 0.0 0.0 0.0 0.0
23-Jun-15 2.1 8.4 11.8 7.2 15.9 57.5 0.0 0.0 0.0 0.0
24-Jun-15 1.7 8.1 11.0 8.5 13.9 65.1 0.0 0.0 0.0 0.0
25-Jun-15 3.7 7.7 9.1 7.5 10.6 91.5 0.0 5.9 5.9 0.0
26-Jun-15 2.9 10.5 8.4 5.6 10.9 76.8 0.0 0.2 0.2 0.0
27-Jun-15 1.7 7.4 9.7 6.2 13.5 70.2 0.0 0.0 0.0 0.0
28-Jun-15 3.0 7.9 12.3 8.8 16.8 67.5 0.0 0.0 0.0 0.0
29-Jun-15 2.9 8.7 12.3 8.0 14.4 75.4 0.0 0.1 0.1 0.0
30-Jun-15 2.1 7.9 9.5 6.7 14.4 80.1 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-15 2.3 8.1 11.1 5.8 18.1 61.8 0.0 0.0 0.0 0.0
2-Jul-15 2.3 9.3 9.2 6.3 12.2 68.2 0.0 1.1 1.1 0.0
3-Jul-15 2.9 8.5 7.9 4.0 12.5 74.8 0.0 0.0 0.0 0.0
4-Jul-15 2.1 7.9 12.3 5.9 18.4 55.8 0.0 0.0 0.0 0.0
5-Jul-15 1.8 6.2 16.5 12.3 21.3 43.8 0.0 0.1 0.1 0.0
6-Jul-15 2.1 7.9 19.1 14.5 23.3 38.5 0.0 0.0 0.0 0.0
7-Jul-15 2.7 14.3 18.4 14.1 23.4 45.6 0.0 0.0 0.0 0.0
8-Jul-15 2.4 10.8 13.0 10.3 17.3 74.5 0.0 0.1 0.1 0.0
9-Jul-15 2.6 10.1 12.6 8.7 15.6 62.4 0.0 0.0 0.0 0.0
10-Jul-15 1.9 7.0 11.0 8.3 13.0 74.4 0.0 0.3 0.3 0.0
11-Jul-15 2.1 6.3 9.4 8.0 11.6 91.2 0.0 3.4 3.4 0.0
12-Jul-15 2.4 7.5 10.0 8.0 14.3 87.9 0.0 0.0 0.0 0.0
13-Jul-15 1.7 8.2 9.2 6.9 13.9 88.4 0.0 0.1 0.1 0.0
14-Jul-15 2.6 7.0 7.2 5.5 9.7 93.5 0.0 1.8 1.8 0.0
15-Jul-15 2.1 7.8 4.8 3.6 6.8 100.0 0.0 2.5 2.5 0.0
16-Jul-15 1.7 6.6 5.8 3.8 9.5 94.7 0.0 1.5 1.5 0.0
17-Jul-15 1.7 4.4 7.4 5.5 9.3 100.0 0.0 3.7 3.7 0.0
18-Jul-15 2.6 9.7 10.2 8.1 13.2 97.4 0.0 2.0 2.0 0.0
19-Jul-15 1.5 6.2 11.1 6.8 16.5 80.2 0.0 0.0 0.0 0.0
20-Jul-15 2.2 6.9 9.3 7.3 12.4 92.4 0.0 15.6 15.6 0.0
21-Jul-15 2.3 7.5 8.5 7.2 10.6 100.0 0.0 3.9 3.9 0.0
22-Jul-15 1.6 8.3 8.4 6.6 13.3 94.1 0.0 1.6 1.6 0.0
23-Jul-15 4.0 9.5 6.0 4.7 7.7 97.8 0.0 16.3 16.3 0.0
24-Jul-15 1.9 7.7 5.6 4.1 8.5 95.3 0.0 1.5 1.5 0.0
25-Jul-15 2.1 9.3 6.2 3.6 8.5 89.5 0.0 2.4 2.4 0.0
26-Jul-15 1.2 3.7 6.9 5.8 8.5 100.0 0.0 0.4 0.4 0.0
27-Jul-15 3.3 7.0 6.6 5.5 8.0 99.3 0.0 13.1 13.1 0.0
28-Jul-15 2.4 7.6 6.5 4.6 8.0 95.8 0.0 8.3 8.3 0.0
29-Jul-15 1.4 7.6 6.2 4.4 9.5 93.6 0.0 0.6 0.6 0.0
30-Jul-15 3.5 7.6 6.3 4.9 8.0 97.5 0.0 6.8 6.8 0.0
31-Jul-15 3.6 8.3 7.8 6.4 10.1 98.3 0.0 16.9 16.9 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-15 1.8 6.9 8.2 6.2 12.2 94.3 0.0 0.7 0.7 0.0
2-Aug-15 1.7 7.2 6.8 5.3 8.5 91.4 0.0 1.2 1.2 0.0
3-Aug-15 1.6 8.2 7.5 5.8 11.5 92.9 0.0 15.8 15.8 0.0
4-Aug-15 1.7 6.7 8.0 6.7 11.5 91.1 0.0 17.3 17.3 0.0
5-Aug-15 1.5 6.8 11.7 7.4 16.9 71.0 0.0 0.0 0.0 0.0
6-Aug-15 1.2 5.0 8.9 6.7 12.8 96.1 0.0 1.3 1.3 0.0
7-Aug-15 3.2 8.3 10.0 6.8 14.5 86.6 0.0 8.7 8.7 0.0
8-Aug-15 1.9 7.2 10.8 5.5 16.2 77.8 0.0 0.0 0.0 0.0
9-Aug-15 1.0 6.5 10.6 8.5 13.5 86.8 0.0 0.6 0.6 0.0
10-Aug-15 1.9 8.1 8.7 7.5 9.9 89.8 0.0 0.9 0.9 0.0
11-Aug-15 2.9 9.3 8.0 6.9 9.4 94.2 0.0 10.6 10.6 0.0
12-Aug-15 3.8 9.6 8.4 7.3 10.7 95.2 0.0 6.5 6.5 0.0
13-Aug-15 2.5 9.2 8.3 6.0 12.0 86.9 0.0 0.1 0.1 0.0
14-Aug-15 1.6 5.9 10.2 6.5 14.8 51.5 0.0 0.0 0.0 0.0
15-Aug-15 1.8 7.5 12.4 8.0 16.5 48.1 0.0 0.1 0.1 0.0
16-Aug-15 1.3 4.5 7.7 6.2 10.4 94.6 0.0 0.0 0.0 0.0
17-Aug-15 1.3 3.6 7.6 6.5 9.0 100.0 0.0 2.4 2.4 0.0
18-Aug-15 3.4 14.5 10.3 7.5 13.5 86.5 0.0 0.8 0.8 0.0
19-Aug-15 2.1 10.5 7.4 5.5 11.3 92.8 0.0 0.1 0.1 0.0
20-Aug-15 2.4 9.8 6.3 4.7 8.2 93.4 0.0 6.4 6.4 0.0
21-Aug-15 2.4 7.2 8.1 5.8 10.5 83.3 0.0 0.0 0.0 0.0
22-Aug-15 3.9 10.3 6.6 4.3 8.4 94.5 0.0 10.2 10.2 0.0
23-Aug-15 3.1 8.2 4.7 3.4 7.9 95.0 0.0 2.0 2.0 0.0
24-Aug-15 2.6 7.0 5.6 3.2 8.7 84.7 0.0 0.4 0.4 0.0
25-Aug-15 1.1 5.2 8.2 5.0 12.1 70.6 0.0 0.0 0.0 0.0
26-Aug-15 2.5 7.2 10.4 7.0 14.2 60.5 0.0 0.0 0.0 0.0
27-Aug-15 3.1 12.4 7.8 2.8 10.6 74.0 0.0 27.0 27.0 0.0
28-Aug-15 4.8 14.9 5.4 3.0 8.5 93.1 0.0 16.5 16.5 0.0
29-Aug-15 5.0 12.6 6.4 5.4 9.5 93.7 0.0 6.2 6.2 0.0
30-Aug-15 4.0 13.7 2.8 -0.2 5.8 95.8 0.5 17.0 17.0 0.0
31-Aug-15 2.0 8.2 1.1 -0.4 3.4 93.5 3.7 11.4 6.1 5.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-15 3.5 9.1 3.1 0.3 6.8 79.2 0.0 0.4 0.4 0.0
2-Sep-15 3.3 8.9 5.0 2.0 7.8 61.8 0.0 0.0 0.0 0.0
3-Sep-15 1.5 5.7 6.9 4.2 10.2 59.7 0.0 0.0 0.0 0.0
4-Sep-15 3.7 8.3 6.1 2.9 9.1 73.4 0.0 0.2 0.2 0.0
5-Sep-15 4.3 7.4 4.8 3.6 6.2 81.3 0.0 0.1 0.1 0.0
6-Sep-15 3.0 6.8 4.5 3.4 6.5 97.4 0.0 1.0 1.0 0.0
7-Sep-15 2.9 7.3 5.0 3.7 7.0 96.4 0.0 5.2 5.2 0.0
8-Sep-15 3.2 7.5 5.7 4.2 7.8 91.0 0.0 0.0 0.0 0.0
9-Sep-15 3.9 7.6 6.1 4.4 8.9 93.0 0.0 0.0 0.0 0.0
10-Sep-15 3.7 8.6 7.1 5.7 8.9 95.0 0.0 9.2 9.2 0.0
11-Sep-15 4.0 17.3 7.9 5.9 10.5 92.2 0.0 51.8 51.8 0.0
12-Sep-15 1.6 7.9 4.2 1.5 6.8 94.5 0.0 2.3 2.3 0.0
13-Sep-15 2.0 8.4 2.5 0.8 5.9 95.7 0.0 1.5 1.5 0.0
14-Sep-15 1.4 5.6 1.7 -1.1 6.4 96.2 0.0 0.1 0.1 0.0
15-Sep-15 2.6 7.4 2.7 -0.2 6.5 83.2 0.0 0.0 0.0 0.0
16-Sep-15 4.1 7.7 2.6 1.3 4.2 92.8 0.0 0.6 0.6 0.0
17-Sep-15 4.1 8.3 2.6 2.1 3.4 99.3 0.0 24.4 24.4 0.0
18-Sep-15 5.2 19.4 3.2 1.6 8.0 93.7 0.0 23.2 23.2 0.0
19-Sep-15 1.8 11.0 1.9 -0.2 5.3 88.2 0.0 1.2 1.1 0.1
20-Sep-15 1.2 5.3 0.6 -1.1 3.7 95.3 0.0 0.4 0.1 0.3
21-Sep-15 4.1 9.0 0.1 -0.6 1.6 99.7 0.0 3.8 0.2 3.6
22-Sep-15 4.9 9.8 -0.2 -1.2 0.4 99.2 0.0 7.7 0.0 7.7
23-Sep-15 3.4 9.1 0.1 -0.6 1.2 100.0 0.0 5.2 0.2 5.0
24-Sep-15 4.5 10.1 -0.4 -1.5 1.3 100.0 0.2 9.3 0.0 9.3
25-Sep-15 2.9 10.1 -0.1 -1.6 2.9 89.7 4.7 7.0 0.0 7.0
26-Sep-15 1.3 10.8 0.3 -0.7 2.9 96.2 1.2 1.1 0.2 1.0
27-Sep-15 1.0 8.5 3.1 0.8 5.3 98.9 0.0 1.8 1.8 0.0
28-Sep-15 2.4 7.0 4.1 3.2 5.4 99.9 0.0 3.3 3.3 0.0
29-Sep-15 4.3 10.1 4.9 3.9 6.5 99.5 0.0 10.6 10.6 0.0
30-Sep-15 3.2 9.9 4.0 0.2 6.4 99.7 0.0 10.5 10.5 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-15 1.2 8.3 2.0 0.0 5.5 87.1 0.0 0.0 0.0 0.0
2-Oct-15 3.3 10.5 1.3 -1.9 4.0 62.1 0.0 0.0 0.0 0.0
3-Oct-15 3.8 8.7 3.6 0.8 6.0 54.6 0.0 0.0 0.0 0.0
4-Oct-15 1.7 6.7 4.8 1.9 10.0 55.1 0.0 0.0 0.0 0.0
5-Oct-15 2.7 6.8 4.0 0.9 6.4 58.2 0.0 0.1 0.1 0.0
6-Oct-15 2.3 7.3 4.9 2.7 6.8 64.3 0.0 0.0 0.0 0.0
7-Oct-15 3.9 10.1 5.0 3.3 6.7 78.1 0.0 3.1 3.1 0.0
8-Oct-15 5.4 9.6 5.8 4.6 7.0 100.0 0.0 36.4 36.4 0.0
9-Oct-15 5.7 15.9 6.6 5.0 7.2 98.4 0.0 70.3 70.3 0.0
10-Oct-15 3.3 12.6 3.7 2.5 5.2 91.4 0.0 4.1 4.1 0.0
11-Oct-15 5.2 15.1 1.1 -0.1 3.8 95.8 0.7 14.2 7.8 6.4
12-Oct-15 4.4 15.5 -0.2 -1.0 0.7 100.0 8.8 36.3 0.0 36.3
13-Oct-15 3.2 11.6 -0.9 -1.4 -0.1 99.4 26.0 26.1 0.0 26.1
14-Oct-15 4.0 10.2 -1.0 -2.2 -0.1 91.6 24.4 0.0 0.0 0.0
15-Oct-15 8.4 16.3 0.0 -1.5 2.0 93.4 12.5 30.7 0.0 30.7
16-Oct-15 8.8 14.7 2.6 1.7 4.1 91.4 0.4 2.9 2.9 0.0
17-Oct-15 5.0 11.5 3.2 2.2 5.3 97.7 0.0 15.3 15.3 0.0
18-Oct-15 5.2 9.6 2.2 1.6 2.8 100.0 0.0 13.4 13.4 0.0
19-Oct-15 1.3 6.9 0.5 -0.9 3.0 99.1 0.1 0.7 0.2 0.5
20-Oct-15 6.9 11.6 -1.3 -2.1 0.0 98.0 0.9 51.6 0.0 51.6
21-Oct-15 4.6 11.1 0.2 -0.3 1.3 100.0 3.4 45.0 5.3 39.7
22-Oct-15 4.7 8.2 -0.1 -1.0 0.7 99.8 5.1 14.5 0.0 14.5
23-Oct-15 1.4 7.3 -0.8 -2.1 1.0 92.9 4.6 0.0 0.0 0.0
24-Oct-15 6.3 12.4 -1.8 -2.9 -0.7 88.6 4.6 1.1 0.0 1.1
25-Oct-15 6.1 12.1 -2.3 -3.4 -1.1 87.2 4.7 0.0 0.0 0.0
26-Oct-15 3.5 - -0.3 -2.5 1.4 55.0 4.9 0.1 0.0 0.1
27-Oct-15 9.1 - -1.0 -2.0 0.3 66.4 4.5 0.0 0.0 0.0
28-Oct-15 8.7 - -2.6 -3.3 -1.7 93.0 4.5 6.0 0.0 6.0
29-Oct-15 6.4 - -1.7 -2.5 -0.6 98.5 4.8 46.5 0.0 46.5
30-Oct-15 5.8 - -1.1 -1.6 -0.6 99.0 6.4 35.9 0.0 35.9
31-Oct-15 3.9 - -1.5 -2.0 -1.1 98.5 6.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-15 2.0 - -1.9 -4.3 -0.8 97.5 8.2 3.6 0.0 3.6
2-Nov-15 0.7 - -3.1 -4.5 -1.5 95.5 9.6 1.7 0.0 1.7
3-Nov-15 3.4 - -3.3 -4.1 -2.5 93.7 10.1 18.8 0.0 18.8
4-Nov-15 - - -0.9 -2.2 0.1 87.6 7.4 12.7 0.0 12.7
5-Nov-15 - - -3.5 -4.5 -2.1 94.0 6.9 4.8 0.0 4.8
6-Nov-15 - - -2.5 -4.1 -0.8 87.3 7.9 22.6 0.0 22.6
7-Nov-15 - - -3.5 -3.9 -2.1 94.9 7.2 1.3 0.0 1.3
8-Nov-15 - - -3.9 -5.1 -3.2 94.1 7.6 0.0 0.0 0.0
9-Nov-15 - - -4.9 -5.6 -4.2 92.6 7.7 22.6 0.0 22.6
10-Nov-15 - - -4.1 -5.4 -2.2 93.0 12.2 58.6 0.0 58.6
11-Nov-15 - - -5.1 -6.0 -4.4 80.5 8.1 13.3 0.0 13.3
12-Nov-15 - - -4.6 -5.8 -3.6 95.3 15.5 26.0 0.0 26.0
13-Nov-15 - - -4.8 -5.3 -4.2 95.1 33.0 16.5 0.0 16.5
14-Nov-15 - - -5.5 -5.9 -5.0 94.5 32.8 0.1 0.0 0.1
15-Nov-15 - - -6.6 -8.0 -6.0 93.6 30.7 0.0 0.0 0.0
16-Nov-15 - - -7.3 -7.7 -6.1 93.1 29.3 26.6 0.0 26.6
17-Nov-15 - - -8.8 -10.5 -6.1 91.9 34.9 16.8 0.0 16.8
18-Nov-15 - - -9.0 -10.3 -8.2 91.6 35.2 0.3 0.0 0.3
19-Nov-15 - - -8.2 -9.1 -7.3 89.6 32.9 0.0 0.0 0.0
20-Nov-15 - - -4.6 -6.9 -2.6 89.1 30.0 4.6 0.0 4.6
21-Nov-15 - - -0.6 -3.1 1.5 80.9 23.6 0.0 0.0 0.0
22-Nov-15 - - -5.3 -8.6 -2.1 78.9 20.2 10.0 0.0 10.0
23-Nov-15 - - -10.6 -12.1 -8.3 61.4 20.2 4.8 0.0 4.8
24-Nov-15 - - -8.9 -11.8 -3.7 29.3 19.4 0.0 0.0 0.0
25-Nov-15 - - -0.4 -3.7 2.6 30.0 19.2 0.0 0.0 0.0
26-Nov-15 - - -4.1 -5.7 -1.2 40.2 19.5 0.0 0.0 0.0
27-Nov-15 - - -4.1 -8.3 -1.5 47.4 19.4 0.0 0.0 0.0
28-Nov-15 - - -6.3 -9.4 -4.1 62.6 19.9 0.0 0.0 0.0
29-Nov-15 - - -4.7 -6.6 -3.2 49.3 19.5 0.0 0.0 0.0
30-Nov-15 - - -5.8 -9.2 -3.3 69.9 19.3 0.5 0.0 0.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-15 - - -6.5 -8.2 -4.9 92.5 19.1 13.4 0.0 13.4
2-Dec-15 - - -3.9 -5.0 -2.5 93.8 21.1 8.4 0.0 8.4
3-Dec-15 - - -3.5 -3.9 -3.1 96.3 20.1 0.0 0.0 0.0
4-Dec-15 - - -4.5 -5.2 -3.8 94.6 19.9 0.0 0.0 0.0
5-Dec-15 - - -3.9 -5.6 -3.2 95.9 20.3 0.0 0.0 0.0
6-Dec-15 - - -2.7 -3.2 -2.4 97.1 20.1 0.1 0.0 0.1
7-Dec-15 - - -3.0 -3.6 -2.2 96.8 23.6 14.9 0.0 14.9
8-Dec-15 - - -3.7 -4.2 -3.4 96.2 27.0 17.2 0.0 17.2
9-Dec-15 - - -3.7 -4.3 -3.1 96.2 32.1 5.1 0.0 5.1
10-Dec-15 - - -5.9 -7.1 -4.5 94.1 34.3 3.0 0.0 3.0
11-Dec-15 - - -6.6 -7.2 -6.0 91.3 33.3 0.0 0.0 0.0
12-Dec-15 - - -7.8 -10.9 -5.9 - - 0.0 0.0 0.0
13-Dec-15 - - -12.6 -14.8 -9.6 - - 0.0 0.0 0.0
14-Dec-15 - - -11.8 -14.4 -9.7 - - 9.0 0.0 9.0
15-Dec-15 - - -7.4 -10.1 -5.4 - - 1.3 0.0 1.3
16-Dec-15 - - -10.0 -11.4 -8.2 - - 0.0 0.0 0.0
17-Dec-15 - - -10.5 -11.6 -8.6 - - 0.0 0.0 0.0
18-Dec-15 - - -9.6 -11.9 -7.6 - - 0.0 0.0 0.0
19-Dec-15 - - -9.6 -10.8 -7.8 - - 0.0 0.0 0.0
20-Dec-15 - - -7.8 -8.6 -7.1 - - 3.6 0.0 3.6
21-Dec-15 - - -8.0 -10.0 -6.1 - - 0.0 0.0 0.0
22-Dec-15 - - -9.3 -10.9 -8.2 - - 0.0 0.0 0.0
23-Dec-15 - - -13.2 -17.2 -10.7 - - 0.0 0.0 0.0
24-Dec-15 - - -15.3 -17.3 -13.2 - - 0.0 0.0 0.0
25-Dec-15 - - -16.7 -18.2 -13.4 - - 0.0 0.0 0.0
26-Dec-15 - - -14.9 -17.0 -12.9 - - 9.1 0.0 9.1
27-Dec-15 - - -13.0 -14.3 -9.5 - - 0.0 0.0 0.0
28-Dec-15 - - -13.6 -14.9 -10.0 - - 0.0 0.0 0.0
29-Dec-15 - - -13.4 -14.8 -11.2 - - 0.0 0.0 0.0
30-Dec-15 - - -13.3 -15.7 -10.4 - - 0.0 0.0 0.0
31-Dec-15 - - -16.4 -17.3 -15.2 - - 3.4 0.0 3.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2016
1-Jan-16 - - -14.8 -16.4 -13.0 - - 1.5 0.0 1.5
2-Jan-16 - - -14.7 -16.7 -11.3 - - 0.0 0.0 0.0
3-Jan-16 - - -11.7 -14.0 -8.3 - - 0.0 0.0 0.0
4-Jan-16 - - -12.3 -14.1 -9.5 - - 0.0 0.0 0.0
5-Jan-16 - - -9.6 -12.0 -6.1 - - 0.0 0.0 0.0
6-Jan-16 - - -7.1 -12.1 -3.3 - - 0.0 0.0 0.0
7-Jan-16 - - -6.0 -8.7 -2.9 - - 0.0 0.0 0.0
8-Jan-16 - - -9.8 -11.9 -6.6 - - 0.0 0.0 0.0
9-Jan-16 - - -11.5 -12.3 -10.6 - - 3.5 0.0 3.5
10-Jan-16 - - -10.1 -11.9 -8.4 - - 0.5 0.0 0.5
11-Jan-16 - - -7.9 -9.1 -6.0 - - 5.6 0.0 5.6
12-Jan-16 - - -6.7 -8.2 -5.0 - - 2.7 0.0 2.7
13-Jan-16 - - -4.8 -5.4 -3.3 - - 0.0 0.0 0.0
14-Jan-16 - - -5.1 -6.9 -2.7 - - 3.8 0.0 3.8
15-Jan-16 - - -6.5 -7.2 -5.7 - - 0.0 0.0 0.0
16-Jan-16 - - -6.4 -7.1 -5.5 - - 0.0 0.0 0.0
17-Jan-16 - - -5.4 -6.1 -4.7 - - 0.0 0.0 0.0
18-Jan-16 - - -4.8 -5.8 -3.6 - - 0.0 0.0 0.0
19-Jan-16 - - -4.3 -5.3 -3.6 - - 0.0 0.0 0.0
20-Jan-16 - - -4.2 -4.9 -3.1 - - 3.8 0.0 3.8
21-Jan-16 - - -4.4 -5.3 -3.4 - - 0.0 0.0 0.0
22-Jan-16 - - -3.7 -4.7 -2.0 - - 6.3 0.0 6.3
23-Jan-16 - - -4.6 -7.1 -2.2 - - 0.7 0.0 0.7
24-Jan-16 - - -6.6 -7.7 -4.8 - - 0.0 0.0 0.0
25-Jan-16 - - -5.7 -7.1 -4.4 - - 23.4 0.0 23.4
26-Jan-16 - - -2.2 -4.5 -0.5 - - 24.7 0.0 24.7
27-Jan-16 - - -1.6 -2.6 -0.9 - - 8.1 0.0 8.1
28-Jan-16 - - -1.9 -3.5 -0.2 - - 12.6 0.0 12.6
29-Jan-16 - - -3.7 -6.1 -2.3 - - 1.5 0.0 1.5
30-Jan-16 - - -4.9 -6.7 -3.0 - - 0.0 0.0 0.0
31-Jan-16 - - -6.5 -7.8 -4.5 - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-16 - - -8.0 -10.1 -5.2 - - 0.0 0.0 0.0
2-Feb-16 - - -9.1 -11.7 -8.0 - - 0.0 0.0 0.0
3-Feb-16 - - -7.9 -9.6 -6.5 - - 1.2 0.0 1.2
4-Feb-16 - - -6.1 -7.7 -4.0 - - 9.1 0.0 9.1
5-Feb-16 - - -3.2 -4.9 -1.1 - - 33.5 0.0 33.5
6-Feb-16 - - -6.8 -9.1 -4.3 - - 4.3 0.0 4.3
7-Feb-16 - - -5.6 -7.7 -4.4 - - 18.4 0.0 18.4
8-Feb-16 - - -3.4 -4.7 -1.2 - - 87.8 0.0 87.8
9-Feb-16 - - -0.6 -1.3 0.8 - - 9.0 0.0 9.0
10-Feb-16 - - -0.7 -1.5 0.1 - - 1.9 0.0 1.9
11-Feb-16 - - -1.5 -3.1 0.1 - - 0.0 0.0 0.0
12-Feb-16 - - -1.5 -3.0 1.4 - - 4.9 0.0 4.9
13-Feb-16 - - -2.8 -3.3 -1.9 - - 0.6 0.0 0.6
14-Feb-16 - - -2.8 -3.4 -2.2 - - 9.0 0.0 9.0
15-Feb-16 - - -3.4 -4.2 -1.3 - - 2.5 0.0 2.5
16-Feb-16 - - -3.3 -4.2 -1.8 - - 28.5 0.0 28.5
17-Feb-16 - - -3.0 -3.8 -0.4 - - 6.6 0.0 6.6
18-Feb-16 - - -6.6 -9.4 -3.5 - - 0.0 0.0 0.0
19-Feb-16 - - -7.1 -11.1 -2.6 - - 0.9 0.0 0.9
20-Feb-16 - - -3.5 -4.4 -1.3 - - 1.9 0.0 1.9
21-Feb-16 - - -4.0 -6.9 -1.7 - - 0.0 0.0 0.0
22-Feb-16 - - -5.1 -10.5 0.1 - - 3.9 0.0 3.9
23-Feb-16 - - -7.6 -12.0 -3.8 - - 0.0 0.0 0.0
24-Feb-16 - - -4.5 -6.5 -2.7 - - 0.9 0.0 0.9
25-Feb-16 - - -2.4 -3.8 -1.4 - - 21.5 0.0 21.5
26-Feb-16 - - -1.1 -2.1 0.3 - - 21.9 0.0 21.9
27-Feb-16 - - -2.2 -3.1 -1.0 - - 0.0 0.0 0.0
28-Feb-16 - - -2.0 -4.1 -1.0 - - 6.0 0.0 6.0
29-Feb-16 - - -4.0 -8.7 -1.7 - - 1.8 0.0 1.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-16 - - -5.9 -10.3 -0.4 - - 0.0 0.0 0.0
2-Mar-16 - - -5.6 -10.9 -1.7 - - 0.0 0.0 0.0
3-Mar-16 - - -3.5 -5.3 -1.6 - - 3.4 0.0 3.4
4-Mar-16 - - -2.2 -3.2 -0.4 - - 4.1 0.0 4.1
5-Mar-16 - - -2.4 -4.1 -0.6 - - 0.0 0.0 0.0
6-Mar-16 - - -2.4 -5.5 -0.4 - - 0.0 0.0 0.0
7-Mar-16 - - -2.1 -3.0 -1.3 - - 11.4 0.0 11.4
8-Mar-16 - - -2.9 -4.5 -1.8 - - 1.6 0.0 1.6
9-Mar-16 - - -2.9 -3.7 -0.6 - - 4.8 0.0 4.8
10-Mar-16 - - -3.1 -6.2 0.0 - - 2.1 0.0 2.1
11-Mar-16 - - -3.2 -5.9 -0.4 - - 0.2 0.0 0.2
12-Mar-16 - - -2.9 -4.1 -0.5 - - 3.4 0.0 3.4
13-Mar-16 - - -3.0 -6.0 0.4 - - 0.0 0.0 0.0
14-Mar-16 - - -2.8 -4.7 -0.5 - - 0.8 0.0 0.8
15-Mar-16 - - -3.1 -5.6 -1.1 - - 17.8 0.0 17.8
16-Mar-16 - - -5.4 -9.2 0.1 - - 1.0 0.0 1.0
17-Mar-16 - - -5.7 -11.0 -0.9 - - 0.0 0.0 0.0
18-Mar-16 - - -3.6 -8.0 -0.4 - - 0.0 0.0 0.0
19-Mar-16 - - -2.0 -3.5 -0.1 - - 0.0 0.0 0.0
20-Mar-16 - - 0.4 -4.4 5.5 - - 0.0 0.0 0.0
21-Mar-16 - - 0.1 -1.0 2.0 - - 0.7 0.0 0.7
22-Mar-16 - - 0.2 -2.3 3.5 - - 0.0 0.0 0.0
23-Mar-16 - - -0.9 -2.1 0.7 - - 0.6 0.0 0.6
24-Mar-16 - - -1.3 -4.3 3.0 - - 0.0 0.0 0.0
25-Mar-16 - - -1.6 -5.3 2.0 - - 1.2 0.0 1.2
26-Mar-16 - - -1.4 -2.4 -0.2 - - 5.7 0.0 5.7
27-Mar-16 - - -1.6 -4.4 2.6 - - 1.8 0.0 1.8
28-Mar-16 - - -1.7 -3.7 0.5 - - 0.0 0.0 0.0
29-Mar-16 - - 1.7 -2.0 6.6 - - 0.0 0.0 0.0
30-Mar-16 - - 5.8 -0.3 14.1 - - 0.0 0.0 0.0
31-Mar-16 - - 6.7 1.2 13.2 - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-16 - - 4.7 -0.2 10.3 - - 0.0 0.0 0.0
2-Apr-16 - - 0.8 -2.7 4.7 - - 0.4 0.1 0.2
3-Apr-16 - - -0.1 -5.1 3.0 - - 0.0 0.0 0.0
4-Apr-16 - - 0.3 -1.3 2.5 - - 11.5 1.5 10.0
5-Apr-16 - - -0.7 -2.4 1.5 - - 28.5 0.0 28.5
6-Apr-16 - - -0.5 -3.1 2.9 - - 4.5 0.0 4.5
7-Apr-16 - - 0.7 -2.4 4.5 - - 1.4 0.5 0.9
8-Apr-16 - - 2.0 -1.7 4.1 - - 6.2 6.1 0.1
9-Apr-16 - - 0.9 -3.6 5.8 - - 0.0 0.0 0.0
10-Apr-16 - - 3.7 -1.4 8.2 - - 0.0 0.0 0.0
11-Apr-16 - - 1.8 -1.3 5.9 - - 0.0 0.0 0.0
12-Apr-16 - - -0.5 -3.3 1.8 - - 2.0 0.0 2.0
13-Apr-16 - - -0.2 -3.5 4.0 - - 0.0 0.0 0.0
14-Apr-16 - - 0.8 -4.1 4.1 - - 3.9 1.6 2.3
15-Apr-16 - - -0.1 -2.5 2.3 - - 10.2 0.0 10.2
16-Apr-16 - - -0.7 -2.6 1.3 - - 2.0 0.0 2.0
17-Apr-16 - - 1.0 -0.7 2.4 - - 22.0 11.4 10.6
18-Apr-16 - - 0.5 -3.3 3.7 - - 38.0 8.6 29.4
19-Apr-16 - - 0.2 -5.0 6.0 - - 0.0 0.0 0.0
20-Apr-16 - - 4.0 -2.2 9.5 - - 0.0 0.0 0.0
21-Apr-16 - - 6.7 1.4 12.3 - - 8.0 8.0 0.0
22-Apr-16 - - 5.6 2.6 9.6 - - 0.0 0.0 0.0
23-Apr-16 - - 4.4 1.1 8.3 - - 2.0 2.0 0.0
24-Apr-16 - - -0.8 -1.8 1.1 - - 25.5 0.0 25.5
25-Apr-16 - - -0.2 -3.7 2.4 - - 0.0 0.0 0.0
26-Apr-16 - - 0.3 -1.6 2.3 - - 0.2 0.0 0.2
27-Apr-16 - - 1.2 -1.0 5.2 - - 0.0 0.0 0.0
28-Apr-16 - - 0.8 -0.5 2.8 - - 0.0 0.0 0.0
29-Apr-16 - - 0.0 -2.7 3.8 - - 3.7 0.0 3.7
30-Apr-16 - - -1.4 -3.8 0.2 - - 34.7 0.0 34.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-16 - - 2.9 -0.7 5.7 - - 16.8 16.8 0.0
2-May-16 - - 6.1 2.4 8.9 - - 1.0 1.0 0.0
3-May-16 - - 2.1 -0.7 4.0 - - 17.8 17.8 0.0
4-May-16 - - 0.2 -2.7 4.0 - - 0.0 0.0 0.0
5-May-16 - - 2.2 -2.6 6.6 - - 0.0 0.0 0.0
6-May-16 - - 2.2 -0.6 5.0 - - 35.1 35.1 0.0
7-May-16 - - 0.5 -1.5 3.5 - - 22.0 5.1 16.9
8-May-16 - - 1.5 -2.0 6.3 - - 0.0 0.0 0.0
9-May-16 - - 4.5 -2.3 10.3 - - 0.0 0.0 0.0
10-May-16 - - 3.0 1.3 6.6 - - 4.7 4.7 0.0
11-May-16 - - 6.8 2.2 11.0 - - 0.0 0.0 0.0
12-May-16 - - 7.1 0.5 12.3 - - 0.0 0.0 0.0
13-May-16 - - 8.7 2.5 12.9 - - 0.0 0.0 0.0
14-May-16 - - 9.9 4.0 14.3 - - 0.0 0.0 0.0
15-May-16 - - 10.0 4.3 15.9 - - 0.0 0.0 0.0
16-May-16 - - 3.8 1.3 8.1 - - 2.8 2.8 0.0
17-May-16 - - 2.4 0.9 4.8 - - 12.6 12.6 0.0
18-May-16 - - 2.9 -1.2 7.1 - - 0.0 0.0 0.0
19-May-16 - - 5.9 -1.1 12.5 - - 0.0 0.0 0.0
20-May-16 - - 9.1 3.1 15.8 - - 0.0 0.0 0.0
21-May-16 - - 9.9 2.6 16.4 - - 0.0 0.0 0.0
22-May-16 - - 9.5 3.1 14.2 - - 0.0 0.0 0.0
23-May-16 - - 6.2 1.6 9.3 - - 0.0 0.0 0.0
24-May-16 - - 4.3 0.7 8.1 - - 0.0 0.0 0.0
25-May-16 - - 3.3 0.8 7.0 - - 0.2 0.2 0.0
26-May-16 - - 2.1 -0.2 5.9 - - 6.1 6.1 0.0
27-May-16 - - 2.5 0.4 7.0 - - 18.7 18.7 0.0
28-May-16 - - 3.3 0.4 8.0 - - 4.7 4.7 0.0
29-May-16 - - 2.5 0.7 5.7 - - 3.0 3.0 0.0
30-May-16 - - 3.9 1.0 9.5 - - 0.0 0.0 0.0
31-May-16 - - 4.2 0.5 6.7 - - 1.4 1.4 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-16 - - 4.4 1.8 7.1 - - 6.0 6.0 0.0
2-Jun-16 - - 4.3 0.6 9.4 - - 1.0 1.0 0.0
3-Jun-16 - - 3.7 2.4 6.2 - - 18.6 18.6 0.0
4-Jun-16 - - 5.9 0.9 10.9 - - 1.7 1.7 0.0
5-Jun-16 - - 8.9 2.8 14.2 - - 0.0 0.0 0.0
6-Jun-16 - - 6.6 2.1 9.7 - - 9.7 9.7 0.0
7-Jun-16 - - 6.6 0.9 12.4 - - 0.0 0.0 0.0
8-Jun-16 - - 7.5 3.5 13.7 - - 2.0 2.0 0.0
9-Jun-16 - - 4.9 1.8 7.4 - - 7.2 7.2 0.0
10-Jun-16 - - 8.6 3.1 13.6 - - 0.0 0.0 0.0
11-Jun-16 - - 6.8 3.4 11.0 - - 0.0 0.0 0.0
12-Jun-16 - - 4.6 2.0 7.9 - - 7.3 7.3 0.0
13-Jun-16 - - 3.9 0.4 8.7 - - 5.1 5.1 0.0
14-Jun-16 - - 7.6 -0.6 13.4 - - 0.0 0.0 0.0
15-Jun-16 - - 9.3 5.0 15.1 - - 0.7 0.7 0.0
16-Jun-16 - - 10.0 2.6 16.4 - - 0.0 0.0 0.0
17-Jun-16 - - 6.5 5.2 8.7 - - 0.0 0.0 0.0
18-Jun-16 - - 8.2 4.3 14.3 - - 0.0 0.0 0.0
19-Jun-16 - - 8.1 4.0 12.8 - - 0.0 0.0 0.0
20-Jun-16 - - 9.6 4.2 16.3 - - 0.0 0.0 0.0
21-Jun-16 - - 7.7 3.7 10.8 - - 0.0 0.0 0.0
22-Jun-16 - - 8.0 5.0 12.0 - - 0.3 0.3 0.0
23-Jun-16 - - 9.3 6.1 15.9 - - 0.0 0.0 0.0
24-Jun-16 - - 10.1 4.8 14.2 - - 0.0 0.0 0.0
25-Jun-16 - - 6.9 3.5 9.7 - - 0.5 0.5 0.0
26-Jun-16 - - 7.8 5.5 11.9 - - 1.9 1.9 0.0
27-Jun-16 - - 12.8 5.1 19.4 - - 0.0 0.0 0.0
28-Jun-16 - - 13.5 7.1 19.6 - - 0.0 0.0 0.0
29-Jun-16 - - 12.2 7.0 18.4 - - 0.0 0.0 0.0
30-Jun-16 - - 8.8 6.0 13.6 - - 10.3 10.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-16 - - 7.4 5.8 9.6 - - 7.7 7.7 0.0
2-Jul-16 - - 6.0 4.7 8.7 - - 15.1 15.1 0.0
3-Jul-16 - - 5.7 4.6 7.1 - - 17.5 17.5 0.0
4-Jul-16 - - 7.7 5.4 10.7 - - 0.0 0.0 0.0
5-Jul-16 - - 7.4 5.7 9.9 - - 0.0 0.0 0.0
6-Jul-16 - - 8.0 5.8 10.9 - - 0.0 0.0 0.0
7-Jul-16 - - 10.2 5.4 14.4 - - 0.0 0.0 0.0
8-Jul-16 - - 11.7 8.2 16.3 - - 0.0 0.0 0.0
9-Jul-16 - - 11.9 9.0 17.0 - - 0.0 0.0 0.0
10-Jul-16 - - 11.4 8.5 15.7 - - 0.0 0.0 0.0
11-Jul-16 - - 10.5 6.4 15.2 - - 0.0 0.0 0.0
12-Jul-16 - - 11.2 5.8 18.7 - - 5.8 5.8 0.0
13-Jul-16 - - 8.7 7.4 11.0 - - 7.6 7.6 0.0
14-Jul-16 - - 12.2 7.6 18.5 - - 0.0 0.0 0.0
15-Jul-16 - - 12.3 8.6 17.3 - - 0.0 0.0 0.0
16-Jul-16 - - 14.7 6.9 21.3 - - 0.0 0.0 0.0
17-Jul-16 - - 14.1 10.4 19.8 - - 0.3 0.3 0.0
18-Jul-16 - - 16.7 9.4 23.1 - - 0.0 0.0 0.0
19-Jul-16 - - 12.9 8.8 19.5 - - 0.0 0.0 0.0
20-Jul-16 - - 10.4 7.3 14.8 - - 0.0 0.0 0.0
21-Jul-16 - - 8.8 6.7 12.4 - - 0.0 0.0 0.0
22-Jul-16 - - 6.6 5.9 7.6 - - 16.8 16.8 0.0
23-Jul-16 - - 6.7 5.4 8.4 - - 31.7 31.7 0.0
24-Jul-16 - - 6.9 4.8 9.9 - - 0.2 0.2 0.0
25-Jul-16 - - 7.8 3.8 11.9 - - 0.0 0.0 0.0
26-Jul-16 - - 7.5 3.7 10.0 - - 0.3 0.3 0.0
27-Jul-16 - - 9.3 5.1 13.0 - - 1.1 1.1 0.0
28-Jul-16 - - 10.0 7.6 12.9 - - 6.4 6.4 0.0
29-Jul-16 - - 7.6 5.6 11.8 - - 11.5 11.5 0.0
30-Jul-16 - - 8.9 5.0 14.9 - - 0.0 0.0 0.0
31-Jul-16 - - 8.8 6.3 13.3 - - 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-16 - - 8.6 4.7 13.2 - - 0.0 0.0 0.0
2-Aug-16 - - 9.4 4.1 15.3 - - 0.0 0.0 0.0
3-Aug-16 - - 7.4 4.6 11.5 - - 9.7 9.7 0.0
4-Aug-16 - - 7.3 4.7 12.1 - - 2.5 2.5 0.0
5-Aug-16 - - 13.2 5.6 20.7 - - 0.0 0.0 0.0
6-Aug-16 - - 16.0 9.4 22.4 - - 0.0 0.0 0.0
7-Aug-16 - - 15.7 9.1 21.8 - - 0.0 0.0 0.0
8-Aug-16 - - 10.6 8.2 15.0 - - 0.8 0.8 0.0
9-Aug-16 - - 9.7 6.9 14.7 - - 1.9 1.9 0.0
10-Aug-16 - - 7.8 4.6 9.3 - - 4.7 4.7 0.0
11-Aug-16 - - 10.0 7.7 14.4 - - 1.1 1.1 0.0
12-Aug-16 - - 10.7 7.6 14.7 - - 0.0 0.0 0.0
13-Aug-16 - - 9.9 6.5 12.9 - - 0.1 0.1 0.0
14-Aug-16 - - 9.7 7.7 12.8 - - 9.5 9.5 0.0
15-Aug-16 - - 9.1 6.0 11.4 - - 32.3 32.3 0.0
16-Aug-16 - - 7.0 3.5 11.3 - - 0.0 0.0 0.0
17-Aug-16 - - 9.0 2.7 15.1 - - 0.0 0.0 0.0
18-Aug-16 - - 10.4 5.4 15.1 - - 0.0 0.0 0.0
19-Aug-16 - - 10.6 8.7 14.1 - - 1.2 1.2 0.0
20-Aug-16 - - 9.5 5.3 13.6 - - 0.0 0.0 0.0
21-Aug-16 - - 8.4 2.8 14.0 - - 0.0 0.0 0.0
22-Aug-16 - - 8.4 3.9 14.8 - - 0.0 0.0 0.0
23-Aug-16 - - 10.1 4.7 15.4 - - 0.0 0.0 0.0
24-Aug-16 - - 12.5 6.1 18.9 - - 0.0 0.0 0.0
25-Aug-16 - - 13.0 7.5 19.5 - - 0.0 0.0 0.0
26-Aug-16 - - 9.7 7.7 15.0 - - 6.3 6.3 0.0
27-Aug-16 - - 10.5 6.9 14.0 - - 0.0 0.0 0.0
28-Aug-16 - - 7.8 4.1 11.8 - - 0.0 0.0 0.0
29-Aug-16 - - 5.2 3.8 7.0 - - 6.3 6.3 0.0
30-Aug-16 - - 6.4 5.4 7.9 - - 0.0 0.0 0.0
31-Aug-16 - - 7.0 5.6 9.7 - - 2.3 2.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-16 - - 7.0 5.9 9.2 - - 0.1 0.1 0.0
2-Sep-16 - - 6.7 4.8 9.0 - - 1.3 1.3 0.0
3-Sep-16 - - 6.7 3.1 10.0 - - 0.0 0.0 0.0
4-Sep-16 - - 6.3 4.0 8.4 - - 4.7 4.7 0.0
5-Sep-16 1.8 - 5.6 2.9 8.4 85.5 0.0 0.9 0.9 0.0
6-Sep-16 1.3 - 6.6 4.8 10.7 92.6 0.0 0.3 0.3 0.0
7-Sep-16 3.2 9.2 4.9 3.9 7.0 97.1 0.0 16.2 16.2 0.0
8-Sep-16 1.3 7.7 5.0 3.9 6.9 100.0 0.0 2.3 2.3 0.0
9-Sep-16 6.1 4.5 5.4 2.9 10.9 91.1 0.0 21.1 21.1 0.0
10-Sep-16 2.0 21.1 4.0 2.0 6.7 88.8 0.0 0.6 0.6 0.0
11-Sep-16 1.7 14.4 6.6 2.2 11.8 75.2 0.0 0.0 0.0 0.0
12-Sep-16 1.4 6.9 6.0 3.0 11.0 89.7 0.0 0.0 0.0 0.0
13-Sep-16 1.9 4.9 6.3 3.5 8.9 96.0 0.0 5.5 5.5 0.0
14-Sep-16 1.2 11.1 7.4 5.8 10.2 98.7 0.0 1.0 1.0 0.0
15-Sep-16 4.3 5.2 6.4 4.7 8.5 97.2 0.0 10.0 10.0 0.0
16-Sep-16 3.0 8.9 6.2 4.9 9.5 97.8 0.0 14.2 14.2 0.0
17-Sep-16 1.2 7.5 3.9 2.9 5.1 99.8 0.0 4.5 4.5 0.0
18-Sep-16 1.1 4.6 4.5 3.1 7.5 95.0 0.0 1.0 1.0 0.0
19-Sep-16 1.9 5.3 5.6 3.0 9.5 80.4 0.0 0.0 0.0 0.0
20-Sep-16 1.2 9.3 7.0 4.2 11.4 67.9 0.0 0.0 0.0 0.0
21-Sep-16 2.7 5.5 6.1 2.3 11.5 72.6 0.0 5.0 5.0 0.0
22-Sep-16 6.8 8.3 4.5 2.0 8.5 84.5 0.0 6.9 6.9 0.0
23-Sep-16 2.3 12.3 2.8 1.7 4.5 98.8 0.0 5.8 5.8 0.0
24-Sep-16 4.2 10.1 2.1 1.1 3.4 98.7 0.0 4.0 4.0 0.0
25-Sep-16 6.1 10.2 2.2 0.2 3.0 100.0 0.0 37.0 37.0 0.0
26-Sep-16 2.5 9.7 2.8 0.4 5.6 100.0 0.0 18.7 18.7 0.0
27-Sep-16 1.4 9.8 0.8 -0.6 2.9 97.8 0.0 2.8 1.2 1.7
28-Sep-16 4.1 8.0 2.3 0.4 4.7 82.8 0.0 0.0 0.0 0.0
29-Sep-16 2.4 8.2 3.4 0.9 6.9 58.7 0.0 0.0 0.0 0.0
30-Sep-16 3.3 7.6 1.1 -1.0 2.5 75.1 0.0 1.9 1.0 0.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-16 3.3 12.1 1.7 0.7 3.2 60.8 0.0 1.7 1.4 0.3
2-Oct-16 2.9 11.3 1.8 -0.3 4.3 57.8 0.0 0.0 0.0 0.0
3-Oct-16 4.3 6.4 2.3 1.0 3.9 73.0 0.0 0.0 0.0 0.0
4-Oct-16 1.5 9.0 2.3 1.0 3.6 81.4 0.0 0.0 0.0 0.0
5-Oct-16 0.5 4.7 0.6 -0.1 1.8 99.6 0.0 9.0 2.5 6.5
6-Oct-16 1.8 2.3 0.6 -1.1 2.5 91.6 0.0 3.2 1.0 2.2
7-Oct-16 4.1 9.4 1.3 -0.6 2.1 66.1 0.0 1.4 0.9 0.5
8-Oct-16 3.0 10.2 -1.2 -2.2 -0.4 76.5 0.0 2.4 0.0 2.4
9-Oct-16 2.0 7.7 -0.3 -2.5 1.6 54.2 0.0 4.7 0.0 4.7
10-Oct-16 3.4 7.8 -0.1 -2.4 2.0 51.8 0.0 0.0 0.0 0.0
11-Oct-16 5.3 9.5 0.1 -2.8 2.4 59.6 0.0 1.1 0.1 1.0
12-Oct-16 6.2 10.3 -0.7 -2.4 0.9 65.1 0.0 0.0 0.0 0.0
13-Oct-16 5.5 10.7 -1.3 -2.7 0.9 80.1 0.0 15.7 0.0 15.7
14-Oct-16 4.0 11.3 -2.5 -3.4 -1.8 93.7 0.0 6.6 0.0 6.6
15-Oct-16 6.7 10.6 -3.6 -4.2 -2.9 95.5 0.0 4.7 0.0 4.7
16-Oct-16 6.1 11.1 -3.0 -3.9 -2.1 94.3 0.0 0.0 0.0 0.0
17-Oct-16 7.6 12.0 -1.5 -2.7 -0.6 95.3 0.0 0.0 0.0 0.0
18-Oct-16 6.8 12.8 -1.1 -1.7 -0.5 96.9 0.8 2.9 0.0 2.9
19-Oct-16 5.4 11.8 -0.8 -1.1 -0.5 99.6 2.9 20.5 0.0 20.5
20-Oct-16 4.6 11.3 -0.6 -1.0 -0.1 99.9 4.6 12.0 0.0 12.0
21-Oct-16 6.5 8.7 -0.6 -0.9 -0.2 99.8 4.3 3.9 0.0 3.9
22-Oct-16 5.1 12.8 -0.5 -1.1 0.1 99.9 3.8 2.5 0.0 2.5
23-Oct-16 5.7 8.8 -0.7 -1.3 -0.4 99.2 4.4 0.9 0.0 0.9
24-Oct-16 5.5 10.8 0.2 -1.0 2.0 90.1 3.7 11.6 1.1 10.5
25-Oct-16 4.8 10.7 0.6 -0.5 1.6 83.4 2.7 0.7 0.2 0.5
26-Oct-16 5.5 10.4 0.2 -0.5 1.0 94.1 1.8 3.3 0.3 2.9
27-Oct-16 4.4 9.5 0.8 -0.2 1.8 89.1 0.6 1.6 0.6 1.0
28-Oct-16 3.8 9.2 -0.8 -1.8 -0.1 93.8 1.8 0.9 0.0 0.9
29-Oct-16 4.5 8.2 -1.7 -2.7 -0.7 88.2 1.0 2.5 0.0 2.5
30-Oct-16 3.3 9.7 -0.8 -2.5 0.2 76.8 1.1 2.6 0.0 2.6
31-Oct-16 0.6 8.6 -1.9 -3.4 0.0 74.0 1.2 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-16 5.4 3.0 -2.1 -3.3 -1.1 94.6 1.4 2.7 0.0 2.7
2-Nov-16 4.9 11.3 -2.2 -3.1 -0.9 96.7 2.2 7.3 0.0 7.3
3-Nov-16 5.7 14.9 -0.3 -1.8 0.1 99.8 3.6 22.3 0.0 22.3
4-Nov-16 6.1 16.5 -0.4 -1.5 0.8 99.9 6.2 51.0 0.0 51.0
5-Nov-16 4.9 15.1 -0.5 -1.1 0.3 99.8 8.8 13.9 0.0 13.9
6-Nov-16 4.4 13.1 -1.1 -1.7 -0.5 98.8 9.2 14.5 0.0 14.5
7-Nov-16 7.5 12.2 -1.4 -2.0 -0.9 98.9 9.6 26.9 0.0 26.9
8-Nov-16 4.6 16.2 -0.7 -2.0 0.1 99.7 13.5 43.8 0.0 43.8
9-Nov-16 4.1 9.6 0.2 -0.4 1.3 99.7 16.9 15.0 1.4 13.7
10-Nov-16 6.0 11.3 0.6 -0.1 2.2 91.2 15.5 9.9 3.2 6.7
11-Nov-16 3.5 14.7 -0.3 -1.2 0.3 98.3 23.8 13.8 0.0 13.8
12-Nov-16 5.4 10.2 -1.3 -3.1 -0.3 86.1 25.4 3.0 0.0 3.0
13-Nov-16 5.5 9.3 -1.6 -2.8 -0.2 96.5 26.6 16.2 0.0 16.2
14-Nov-16 4.7 12.5 -2.6 -3.0 -2.1 96.7 27.6 3.3 0.0 3.3
15-Nov-16 1.8 7.5 -3.9 -5.8 -2.6 94.3 27.8 4.2 0.0 4.2
16-Nov-16 0.6 5.4 -5.5 -6.6 -4.5 80.2 27.3 1.3 0.0 1.3
17-Nov-16 0.5 2.2 -6.1 -7.0 -4.6 81.6 26.6 0.8 0.0 0.8
18-Nov-16 2.7 2.2 -5.7 -6.9 -4.8 88.7 27.1 0.0 0.0 0.0
19-Nov-16 4.7 8.5 -6.0 -6.9 -5.2 89.5 26.4 1.6 0.0 1.6
20-Nov-16 3.8 10.3 -8.1 -11.1 -6.5 83.0 25.9 6.0 0.0 6.0
21-Nov-16 7.4 7.4 -9.1 -11.4 -8.5 81.5 26.1 0.0 0.0 0.0
22-Nov-16 7.5 13.3 -6.6 -9.7 -5.0 91.2 25.4 0.0 0.0 0.0
23-Nov-16 5.9 12.9 -4.5 -5.4 -3.8 94.7 25.8 0.0 0.0 0.0
24-Nov-16 3.6 10.5 -4.3 -6.0 -3.1 94.1 26.5 5.4 0.0 5.4
25-Nov-16 3.4 8.7 -5.4 -6.3 -3.8 90.3 26.2 0.0 0.0 0.0
26-Nov-16 5.1 8.8 -7.1 -9.0 -5.7 90.8 26.2 4.0 0.0 4.0
27-Nov-16 7.0 13.4 -8.2 -9.2 -7.1 90.1 26.3 0.2 0.0 0.2
28-Nov-16 3.0 12.8 -6.5 -7.5 -5.4 92.2 26.1 3.5 0.0 3.5
29-Nov-16 5.5 8.4 -4.0 -6.4 -2.1 95.4 26.5 23.6 0.0 23.6
30-Nov-16 1.6 13.4 -4.8 -8.2 -1.9 92.9 26.8 3.8 0.0 3.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-16 6.3 9.5 -6.5 -7.8 -5.1 92.1 27.9 3.8 0.0 3.8
2-Dec-16 4.1 10.9 -3.6 -5.2 -2.5 95.0 44.3 39.5 0.0 39.5
3-Dec-16 3.1 16.6 -6.3 -8.4 -4.2 88.1 51.6 9.8 0.0 9.8
4-Dec-16 2.2 13.2 -10.8 -13.4 -7.2 84.4 50.1 0.3 0.0 0.3
5-Dec-16 1.4 8.4 -14.1 -16.3 -10.9 80.1 46.6 0.0 0.0 0.0
6-Dec-16 5.8 4.2 -15.3 -16.3 -14.6 79.1 41.8 0.0 0.0 0.0
7-Dec-16 10.1 10.8 -17.2 -18.5 -16.0 73.0 30.9 0.0 0.0 0.0
8-Dec-16 9.3 17.6 -16.5 -17.6 -15.1 60.3 25.4 0.0 0.0 0.0
9-Dec-16 7.2 15.9 -16.1 -22.6 -13.8 54.4 25.3 0.4 0.0 0.4
10-Dec-16 3.2 14.5 -23.1 -25.9 -18.9 62.4 25.4 0.0 0.0 0.0
11-Dec-16 4.5 9.2 -18.2 -20.2 -14.6 46.0 25.3 0.0 0.0 0.0
12-Dec-16 1.5 11.1 -14.4 -18.5 -10.6 40.8 25.4 0.0 0.0 0.0
13-Dec-16 0.6 6.0 -12.1 -14.3 -9.8 34.6 25.4 0.0 0.0 0.0
14-Dec-16 1.1 3.7 -13.5 -15.4 -10.8 39.5 25.4 0.0 0.0 0.0
15-Dec-16 1.9 6.2 -13.7 -15.8 -12.1 40.9 25.3 0.0 0.0 0.0
16-Dec-16 0.6 7.1 -13.7 -16.7 -12.2 39.5 25.5 0.0 0.0 0.0
17-Dec-16 1.5 3.5 -10.4 -13.4 -4.2 86.1 25.9 25.2 0.0 25.2
18-Dec-16 6.0 10.3 -6.0 -10.6 -1.7 84.1 31.8 61.6 0.0 61.6
19-Dec-16 4.7 17.6 -5.1 -6.7 -3.6 78.5 26.4 12.5 0.0 12.5
20-Dec-16 5.4 17.1 -6.7 -7.5 -3.9 90.2 25.7 49.1 0.0 49.1
21-Dec-16 4.5 16.6 -5.3 -7.7 -3.6 84.7 27.9 16.1 0.0 16.1
22-Dec-16 1.4 16.7 -8.5 -12.1 -5.6 83.9 28.3 1.2 0.0 1.2
23-Dec-16 2.4 7.3 -9.1 -11.1 -7.6 57.8 27.8 0.0 0.0 0.0
24-Dec-16 5.0 5.8 -10.3 -12.6 -8.8 52.9 27.4 0.0 0.0 0.0
25-Dec-16 10.5 13.1 -13.6 -15.7 -11.0 71.0 25.6 0.7 0.0 0.7
26-Dec-16 10.5 15.5 -12.7 -15.2 -10.5 83.0 25.7 17.5 0.0 17.5
27-Dec-16 4.3 18.2 -5.5 -11.0 -3.0 82.5 25.8 28.7 0.0 28.7
28-Dec-16 4.2 14.2 -6.3 -7.3 -3.6 85.0 26.2 20.7 0.0 20.7
29-Dec-16 1.8 12.0 -8.6 -10.5 -7.3 76.2 25.9 1.1 0.0 1.1
30-Dec-16 1.5 7.3 -8.7 -12.1 -3.1 88.2 25.9 7.9 0.0 7.9
31-Dec-16 7.3 15.5 -8.2 -10.6 -2.8 70.6 25.8 5.8 0.0 5.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

2017
1-Jan-17 6.7 14.4 -7.0 -9.2 -5.3 61.6 26.6 0.0 0.0 0.0
2-Jan-17 3.4 8.4 -4.1 -6.3 -2.2 56.1 26.4 0.0 0.0 0.0
3-Jan-17 1.3 4.8 -2.5 -4.2 -0.5 46.4 26.5 1.2 0.0 1.2
4-Jan-17 0.9 3.1 -2.1 -5.9 1.0 36.3 26.4 0.0 0.0 0.0
5-Jan-17 0.9 5.9 -9.1 -12.7 -4.1 67.4 26.8 5.8 0.0 5.8
6-Jan-17 3.1 9.4 -12.0 -13.7 -10.6 80.1 28.1 4.2 0.0 4.2
7-Jan-17 3.9 10.1 -13.8 -18.6 -11.3 66.1 35.9 8.7 0.0 8.7
8-Jan-17 3.6 14.9 -13.4 -18.9 -9.1 40.4 38.8 0.0 0.0 0.0
9-Jan-17 5.6 17.0 -14.0 -15.2 -12.6 38.7 28.5 5.0 0.0 5.0
10-Jan-17 2.5 8.0 -12.3 -14.6 -8.8 51.7 26.3 0.0 0.0 0.0
11-Jan-17 0.9 4.3 -7.2 -13.6 -2.1 38.2 26.4 0.0 0.0 0.0
12-Jan-17 1.3 11.3 -12.3 -15.8 -5.4 79.4 26.9 0.7 0.0 0.7
13-Jan-17 7.2 13.7 -8.2 -13.4 -4.3 82.7 28.4 26.6 0.0 26.6
14-Jan-17 6.6 11.8 -4.0 -6.7 -0.6 86.2 37.6 96.1 0.0 96.1
15-Jan-17 5.2 15.4 -2.7 -3.4 -0.3 89.6 49.1 21.7 0.0 21.7
16-Jan-17 3.8 17.2 -1.6 -2.9 -0.2 94.0 49.8 18.7 0.0 18.7
17-Jan-17 5.7 9.8 -2.2 -3.3 -0.9 95.2 48.4 2.2 0.0 2.2
18-Jan-17 5.6 11.0 -1.2 -1.7 -0.5 98.2 47.2 8.6 0.0 8.6
19-Jan-17 1.6 5.3 -2.9 -5.9 -1.2 96.2 50.0 10.7 0.0 10.7
20-Jan-17 0.5 2.0 -7.9 -11.1 -5.9 89.8 53.8 7.9 0.0 7.9
21-Jan-17 3.6 11.5 -8.3 -12.0 -4.7 85.6 50.7 0.0 0.0 0.0
22-Jan-17 8.3 13.0 -5.5 -6.0 -4.7 89.6 47.3 3.0 0.0 3.0
23-Jan-17 6.4 10.4 -5.8 -6.9 -4.7 87.2 45.8 14.8 0.0 14.8
24-Jan-17 5.3 12.3 -5.8 -7.3 -3.7 90.6 45.3 0.0 0.0 0.0
25-Jan-17 5.7 10.9 -3.8 -4.8 -2.6 93.6 45.3 16.1 0.0 16.1
26-Jan-17 4.7 12.5 -3.2 -4.5 -1.7 95.5 45.4 12.1 0.0 12.1
27-Jan-17 5.7 11.9 -2.2 -2.8 -1.4 97.3 49.2 32.3 0.0 32.3
28-Jan-17 4.5 15.3 -2.0 -2.9 -1.0 97.3 64.0 47.6 0.0 47.6
29-Jan-17 4.4 17.6 -5.3 -10.2 -2.5 86.3 77.9 9.6 0.0 9.6
30-Jan-17 5.6 13.9 -9.1 -11.3 -7.4 74.1 76.4 1.3 0.0 1.3
31-Jan-17 1.4 7.5 -11.6 -13.5 -9.4 44.5 73.6 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Feb-17 1.0 4.4 -9.8 -11.7 -6.7 30.9 70.4 0.0 0.0 0.0
2-Feb-17 1.9 5.4 -10.9 -14.0 -7.9 49.4 69.0 0.0 0.0 0.0
3-Feb-17 5.8 20.3 -14.0 -15.4 -11.7 42.7 78.5 0.0 0.0 0.0
4-Feb-17 6.4 20.2 -12.3 -14.2 -9.7 40.3 79.9 0.0 0.0 0.0
5-Feb-17 4.5 14.9 -11.1 -12.6 -9.7 40.5 72.7 0.0 0.0 0.0
6-Feb-17 6.7 17.7 -13.3 -17.3 -10.9 39.7 70.6 0.0 0.0 0.0
7-Feb-17 5.3 12.9 -18.3 -20.4 -16.8 39.9 69.4 0.0 0.0 0.0
8-Feb-17 8.7 13.8 -17.7 -19.0 -16.0 41.9 68.4 0.0 0.0 0.0
9-Feb-17 5.9 13.3 -14.6 -20.9 -11.1 45.7 67.2 0.0 0.0 0.0
10-Feb-17 8.6 14.9 -14.4 -18.1 -9.5 68.8 65.6 7.9 0.0 7.9
11-Feb-17 4.4 20.8 -5.8 -14.7 -1.9 80.7 68.1 32.1 0.0 32.1
12-Feb-17 5.5 20.4 -1.5 -2.9 0.6 85.5 79.5 47.8 0.0 47.8
13-Feb-17 6.6 14.9 -1.0 -2.1 0.5 92.8 74.0 51.3 0.0 51.3
14-Feb-17 7.0 12.0 -0.5 -1.7 0.9 98.7 71.0 0.0 0.0 0.0
15-Feb-17 4.7 12.0 -1.6 -4.2 -0.2 97.9 74.5 22.2 0.0 22.2
16-Feb-17 1.9 7.1 -5.2 -6.5 -3.9 91.7 76.3 0.0 0.0 0.0
17-Feb-17 2.1 7.5 -7.8 -9.7 -6.3 81.5 76.5 4.9 0.0 4.9
18-Feb-17 3.4 6.9 -8.9 -10.1 -7.5 69.0 76.2 6.0 0.0 6.0
19-Feb-17 5.3 8.6 -7.8 -9.0 -6.7 64.4 74.9 0.0 0.0 0.0
20-Feb-17 3.0 7.0 -7.0 -8.3 -5.0 69.8 73.7 0.0 0.0 0.0
21-Feb-17 2.1 7.3 -7.9 -10.8 -5.6 72.1 73.6 7.8 0.0 7.8
22-Feb-17 2.0 6.9 -10.3 -11.8 -8.4 58.1 75.2 0.7 0.0 0.7
23-Feb-17 3.4 11.3 -9.5 -11.8 -7.3 64.0 74.5 1.1 0.0 1.1
24-Feb-17 1.5 5.2 -9.1 -11.7 -6.3 47.3 73.4 0.0 0.0 0.0
25-Feb-17 2.2 11.2 -8.5 -12.1 -5.0 68.0 74.3 6.4 0.0 6.4
26-Feb-17 3.0 11.6 -8.9 -11.0 -7.0 46.9 74.5 0.0 0.0 0.0
27-Feb-17 4.3 9.6 -9.9 -12.4 -7.5 57.6 73.8 2.9 0.0 2.9
28-Feb-17 6.7 13.0 -11.9 -13.8 -10.4 72.4 73.4 10.9 0.0 10.9

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Mar-17 6.0 9.0 -9.9 -12.4 -8.1 83.7 73.0 7.3 0.0 7.3
2-Mar-17 5.5 12.9 -7.0 -9.8 -4.3 89.6 77.7 15.3 0.0 15.3
3-Mar-17 4.9 9.8 -10.4 -14.6 -8.4 85.9 87.2 17.6 0.0 17.6
4-Mar-17 3.4 10.9 -16.4 -18.6 -14.5 76.0 85.0 6.0 0.0 6.0
5-Mar-17 1.3 3.6 -16.5 -18.5 -13.5 78.1 84.9 5.0 0.0 5.0
6-Mar-17 3.2 8.3 -17.8 -19.3 -16.7 72.3 84.8 0.8 0.0 0.8
7-Mar-17 4.5 9.6 -15.0 -18.7 -13.1 78.9 85.8 1.8 0.0 1.8
8-Mar-17 6.6 9.9 -14.2 -15.4 -12.7 76.6 86.2 1.7 0.0 1.7
9-Mar-17 4.0 10.1 -16.2 -17.8 -15.0 66.1 85.6 2.5 0.0 2.5
10-Mar-17 4.3 7.5 -18.0 -19.5 -16.3 63.2 85.1 2.8 0.0 2.8
11-Mar-17 9.2 15.6 -16.1 -18.4 -13.1 71.9 82.2 0.0 0.0 0.0
12-Mar-17 11.9 17.9 -11.5 -13.2 -9.3 84.1 76.4 34.6 0.0 34.6
13-Mar-17 5.5 13.9 -4.4 -9.4 -0.9 85.4 74.8 26.1 0.0 26.1
14-Mar-17 5.1 14.2 -3.8 -6.0 -1.0 93.7 79.1 32.2 0.0 32.2
15-Mar-17 4.5 12.3 -5.7 -7.0 -4.0 90.9 88.0 1.8 0.0 1.8
16-Mar-17 4.7 10.9 -6.1 -7.5 -3.7 88.9 86.9 14.7 0.0 14.7
17-Mar-17 5.0 11.8 -6.1 -8.2 -2.5 89.6 91.0 0.0 0.0 0.0
18-Mar-17 2.7 7.6 -8.6 -10.7 -3.7 80.6 91.6 0.3 0.0 0.3
19-Mar-17 2.4 9.3 -8.5 -11.5 -5.3 72.2 90.1 0.0 0.0 0.0
20-Mar-17 6.9 10.8 -7.0 -9.5 -4.9 70.9 88.7 0.0 0.0 0.0
21-Mar-17 7.0 10.9 -4.5 -6.5 -2.7 57.7 87.1 0.0 0.0 0.0
22-Mar-17 5.0 9.4 -3.5 -5.1 -1.4 94.0 85.8 12.8 0.0 12.8
23-Mar-17 4.1 9.3 -6.0 -8.0 -3.9 86.2 88.1 6.0 0.0 6.0
24-Mar-17 7.6 10.9 -4.1 -6.2 -2.0 86.4 86.3 0.0 0.0 0.0
25-Mar-17 3.8 13.1 -3.6 -6.4 -2.2 86.8 89.7 10.2 0.0 10.2
26-Mar-17 6.5 11.8 -4.9 -7.2 -2.6 82.2 89.9 4.3 0.0 4.3
27-Mar-17 6.0 10.9 -2.7 -4.3 -1.1 95.8 89.3 0.0 0.0 0.0
28-Mar-17 4.0 7.5 -1.8 -3.1 0.3 93.0 91.3 0.0 0.0 0.0
29-Mar-17 2.8 6.6 -1.5 -3.5 2.2 88.8 91.5 0.0 0.0 0.0
30-Mar-17 2.0 9.5 -2.2 -4.6 1.4 78.2 91.0 5.1 0.0 5.1
31-Mar-17 5.8 11.2 -2.7 -3.9 -1.6 95.4 95.4 40.8 0.0 40.8

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Apr-17 4.3 14.3 -2.1 -4.8 0.2 94.9 110.5 16.5 0.0 16.5
2-Apr-17 1.7 8.3 -4.3 -6.4 -0.9 82.2 106.8 3.0 0.0 3.0
3-Apr-17 4.4 10.5 -4.8 -7.4 -1.9 78.7 105.0 11.7 0.0 11.7
4-Apr-17 8.3 17.7 -1.4 -3.7 1.8 68.7 102.5 0.0 0.0 0.0
5-Apr-17 5.6 18.3 -1.6 -3.2 0.5 88.1 100.3 0.0 0.0 0.0
6-Apr-17 4.4 9.4 -2.5 -4.3 0.2 78.9 98.9 0.0 0.0 0.0
7-Apr-17 2.7 7.9 1.0 -2.3 4.5 48.4 97.9 0.0 0.0 0.0
8-Apr-17 5.4 12.4 0.3 -1.8 2.3 87.2 96.0 6.7 0.8 5.8
9-Apr-17 4.1 9.3 -1.5 -4.1 1.1 72.1 94.1 0.0 0.0 0.0
10-Apr-17 2.1 6.6 0.9 -2.8 4.1 51.7 93.8 0.0 0.0 0.0
11-Apr-17 1.9 5.8 1.5 -2.4 4.9 50.3 93.5 0.0 0.0 0.0
12-Apr-17 5.0 13.9 2.4 0.2 4.3 45.2 93.1 0.9 0.9 0.0
13-Apr-17 4.8 11.6 1.1 -1.3 3.8 50.9 92.5 1.4 0.6 0.7
14-Apr-17 2.3 6.4 1.2 -0.7 3.6 52.1 91.9 0.0 0.0 0.0
15-Apr-17 1.0 4.1 -0.8 -3.5 3.1 89.3 91.2 1.0 0.0 1.0
16-Apr-17 1.4 5.1 0.3 -2.1 4.9 76.5 89.4 5.1 0.7 4.3
17-Apr-17 2.1 5.4 1.2 -1.7 4.9 50.7 87.6 0.0 0.0 0.0
18-Apr-17 4.6 9.5 -1.9 -3.9 0.7 77.7 88.0 15.6 0.0 15.6
19-Apr-17 5.1 9.6 -1.1 -3.1 2.2 92.4 88.1 0.0 0.0 0.0
20-Apr-17 1.3 6.3 0.6 -1.9 6.0 81.6 87.8 6.9 1.8 5.1
21-Apr-17 3.0 7.1 1.0 -1.7 4.7 75.5 86.5 0.4 0.2 0.2
22-Apr-17 4.0 7.8 3.3 0.2 6.4 52.4 84.6 0.0 0.0 0.0
23-Apr-17 4.3 9.5 2.3 -0.8 5.7 56.6 83.5 0.0 0.0 0.0
24-Apr-17 1.4 6.6 2.0 -2.1 6.1 75.1 82.1 0.7 0.7 0.0
25-Apr-17 4.6 8.6 2.7 0.6 7.4 66.7 80.1 0.0 0.0 0.0
26-Apr-17 4.3 9.7 2.5 -0.2 5.1 67.0 78.2 4.1 4.1 0.0
27-Apr-17 2.4 9.9 -0.6 -2.5 2.9 80.2 77.9 0.3 0.0 0.3
28-Apr-17 1.6 6.6 -1.0 -3.4 4.9 79.3 78.5 8.2 0.0 8.2
29-Apr-17 5.7 12.3 -1.6 -3.9 0.9 71.3 78.0 9.8 0.0 9.8
30-Apr-17 2.9 9.9 0.6 -2.2 5.1 76.3 77.3 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-May-17 1.8 8.4 -1.0 -2.8 2.2 82.4 77.0 5.3 0.0 5.3
2-May-17 6.8 15.6 -0.5 -3.1 2.9 73.5 76.2 18.1 0.0 18.1
3-May-17 3.3 14.7 -0.1 -2.5 2.0 83.6 77.5 0.1 0.0 0.1
4-May-17 4.6 9.5 -0.5 -4.1 2.6 72.7 76.6 3.0 0.0 3.0
5-May-17 2.2 7.0 0.1 -1.1 3.0 97.1 76.4 0.0 0.0 0.0
6-May-17 1.3 6.0 -0.2 -1.5 2.5 96.3 76.8 1.0 0.0 1.0
7-May-17 3.0 11.3 -0.4 -2.4 3.0 82.5 76.0 15.4 0.0 15.4
8-May-17 3.1 8.5 0.1 -1.7 3.7 92.6 76.4 3.8 0.2 3.5
9-May-17 1.5 5.1 1.5 -1.7 7.3 71.4 74.3 2.7 2.0 0.7
10-May-17 2.9 7.1 3.0 -0.5 5.7 65.4 72.1 0.9 0.9 0.0
11-May-17 3.4 10.5 4.5 2.3 5.8 70.7 69.2 7.4 7.4 0.0
12-May-17 2.4 9.1 4.2 1.2 7.0 82.6 65.0 6.6 6.6 0.0
13-May-17 3.1 9.3 1.9 -0.1 6.0 89.7 62.1 8.1 7.7 0.4
14-May-17 2.3 11.9 0.6 -1.0 3.9 86.8 58.7 0.0 0.0 0.0
15-May-17 4.1 11.1 1.8 -1.3 6.6 78.4 58.0 0.6 0.5 0.1
16-May-17 2.1 9.1 6.5 2.8 10.7 45.4 55.4 0.0 0.0 0.0
17-May-17 2.5 9.3 7.2 4.8 10.2 49.6 51.1 1.5 1.5 0.0
18-May-17 2.7 9.0 4.2 1.1 6.4 68.0 47.7 2.7 2.7 0.0
19-May-17 1.8 6.9 3.5 -0.5 7.2 75.3 44.2 0.5 0.5 0.0
20-May-17 3.3 9.2 4.9 2.1 8.2 65.4 40.9 11.0 11.0 0.0
21-May-17 4.9 11.4 4.3 3.1 7.1 96.6 33.7 19.7 19.7 0.0
22-May-17 5.1 10.9 3.5 2.4 5.3 97.3 27.4 10.3 10.3 0.0
23-May-17 4.0 9.3 2.5 1.3 4.4 97.9 22.0 7.6 7.6 0.0
24-May-17 2.9 7.3 2.9 1.0 6.0 93.4 16.1 0.0 0.0 0.0
25-May-17 2.6 8.7 2.4 0.1 6.0 91.2 8.5 0.0 0.0 0.0
26-May-17 2.2 7.9 4.8 0.8 9.3 73.5 1.3 3.3 3.3 0.0
27-May-17 1.8 5.4 7.2 2.1 12.0 50.4 0.0 0.0 0.0 0.0
28-May-17 4.0 10.0 11.6 7.4 15.4 31.9 0.0 0.0 0.0 0.0
29-May-17 2.1 6.8 10.5 7.8 13.8 50.3 0.0 0.0 0.0 0.0
30-May-17 2.4 7.2 10.5 8.1 13.8 50.8 0.0 0.6 0.6 0.0
31-May-17 1.8 7.6 6.7 3.8 9.7 81.3 0.0 4.3 4.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jun-17 2.2 7.5 5.7 2.9 9.2 83.3 0.0 1.7 1.7 0.0
2-Jun-17 3.9 9.9 4.2 1.1 6.7 83.6 0.0 9.5 9.5 0.0
3-Jun-17 1.7 9.2 2.0 -0.5 6.0 81.5 0.0 6.7 6.7 0.1
4-Jun-17 5.6 10.2 2.1 0.1 4.5 78.8 0.0 2.4 2.4 0.0
5-Jun-17 5.3 9.5 2.7 1.4 4.8 94.8 0.0 2.8 2.8 0.0
6-Jun-17 5.0 9.9 5.7 2.2 10.0 80.6 0.0 0.0 0.0 0.0
7-Jun-17 2.9 9.4 12.4 7.3 16.4 51.6 0.0 0.0 0.0 0.0
8-Jun-17 3.0 13.4 13.9 5.8 21.4 56.0 0.0 0.0 0.0 0.0
9-Jun-17 2.0 4.9 1.6 -1.7 6.6 100.0 0.0 31.3 25.0 6.3
10-Jun-17 3.0 6.4 2.0 0.1 3.8 100.0 0.0 0.0 0.0 0.0
11-Jun-17 3.0 12.8 3.8 1.6 8.1 87.8 0.0 0.0 0.0 0.0
12-Jun-17 1.8 9.4 3.3 0.9 8.0 82.5 0.0 1.2 1.2 0.0
13-Jun-17 1.9 6.5 3.1 0.6 7.7 83.5 0.0 0.0 0.0 0.0
14-Jun-17 4.1 10.8 3.6 1.2 7.1 81.3 0.0 2.3 2.3 0.0
15-Jun-17 4.7 12.5 2.3 -0.1 3.5 94.2 0.0 9.6 9.6 0.0
16-Jun-17 2.2 13.1 2.6 0.4 5.9 83.9 0.0 8.2 8.2 0.0
17-Jun-17 3.5 12.8 2.5 0.0 5.4 74.1 0.0 0.0 0.0 0.0
18-Jun-17 1.9 8.1 6.6 0.4 12.3 65.0 0.0 0.7 0.7 0.0
19-Jun-17 4.2 9.6 7.3 4.7 10.4 77.1 0.0 0.0 0.0 0.0
20-Jun-17 1.9 10.1 3.7 1.5 6.5 84.6 0.0 6.0 6.0 0.0
21-Jun-17 1.8 8.7 3.5 1.2 7.6 91.2 0.0 0.0 0.0 0.0
22-Jun-17 2.0 6.9 5.2 1.0 10.3 73.6 0.0 0.0 0.0 0.0
23-Jun-17 1.7 7.9 8.3 3.0 12.7 55.5 0.0 0.0 0.0 0.0
24-Jun-17 5.9 12.7 6.8 4.0 9.4 76.5 0.0 24.0 24.0 0.0
25-Jun-17 2.9 10.3 7.7 3.8 12.5 83.4 0.0 0.0 0.0 0.0
26-Jun-17 2.8 8.2 4.4 2.7 7.7 97.7 0.0 6.4 6.4 0.0
27-Jun-17 2.9 9.4 6.1 4.0 10.2 90.0 0.0 0.0 0.0 0.0
28-Jun-17 1.9 5.7 7.8 3.0 13.2 81.1 0.0 0.0 0.0 0.0
29-Jun-17 2.0 6.6 9.5 5.6 14.7 72.0 0.0 0.0 0.0 0.0
30-Jun-17 2.1 6.3 8.2 5.6 11.3 74.3 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Jul-17 2.7 9.1 7.3 5.8 9.7 91.1 0.0 11.7 11.7 0.0
2-Jul-17 2.8 11.0 6.1 3.6 8.1 92.9 0.0 16.6 16.6 0.0
3-Jul-17 1.7 7.7 4.7 2.3 8.3 86.2 0.0 0.4 0.4 0.0
4-Jul-17 1.7 8.1 5.4 3.0 10.2 90.7 0.0 0.0 0.0 0.0
5-Jul-17 2.2 7.2 9.5 2.4 15.1 62.5 0.0 0.0 0.0 0.0
6-Jul-17 2.5 7.3 14.7 10.0 21.2 42.7 0.0 0.0 0.0 0.0
7-Jul-17 2.2 13.5 13.6 6.9 19.1 54.9 0.0 0.9 0.9 0.0
8-Jul-17 1.7 6.6 9.5 6.1 15.4 76.4 0.0 0.3 0.3 0.0
9-Jul-17 1.9 8.6 5.6 2.9 7.7 97.4 0.0 7.0 7.0 0.0
10-Jul-17 2.0 9.6 4.5 2.0 9.2 85.2 0.0 0.6 0.6 0.0
11-Jul-17 4.0 10.0 4.2 2.0 6.1 98.5 0.0 3.7 3.7 0.0
12-Jul-17 3.6 7.7 7.3 5.7 11.5 92.3 0.0 4.9 4.9 0.0
13-Jul-17 1.7 6.0 7.1 4.8 10.4 92.9 0.0 0.9 0.9 0.0
14-Jul-17 1.3 4.1 6.9 4.6 10.3 90.3 0.0 2.1 2.1 0.0
15-Jul-17 2.1 10.9 8.2 4.9 12.9 77.5 0.0 0.2 0.2 0.0
16-Jul-17 1.8 5.5 5.3 4.5 6.5 100.0 0.0 1.9 1.9 0.0
17-Jul-17 1.6 5.0 5.5 4.1 7.8 98.4 0.0 0.3 0.3 0.0
18-Jul-17 2.2 6.4 7.7 4.8 12.7 90.0 0.0 0.0 0.0 0.0
19-Jul-17 2.2 6.9 8.7 5.4 13.9 82.2 0.0 0.1 0.1 0.0
20-Jul-17 2.0 10.2 9.2 5.3 13.9 76.3 0.0 0.0 0.0 0.0
21-Jul-17 2.6 8.2 8.1 5.5 11.2 84.7 0.0 0.0 0.0 0.0
22-Jul-17 3.6 9.4 6.5 4.4 8.4 98.7 0.0 7.5 7.5 0.0
23-Jul-17 2.4 6.3 5.9 3.9 9.8 97.6 0.0 0.3 0.3 0.0
24-Jul-17 1.7 5.3 9.1 4.3 15.9 87.6 0.0 0.0 0.0 0.0
25-Jul-17 2.4 9.3 10.2 5.9 15.9 80.9 0.0 0.8 0.8 0.0
26-Jul-17 2.9 7.7 8.8 6.7 11.7 96.4 0.0 6.1 6.1 0.0
27-Jul-17 2.5 6.5 7.3 6.0 10.9 97.2 0.0 1.6 1.6 0.0
28-Jul-17 1.7 6.9 7.7 4.7 11.6 88.2 0.0 0.0 0.0 0.0
29-Jul-17 3.9 11.7 7.8 5.3 11.1 91.1 0.0 4.6 4.6 0.0
30-Jul-17 3.2 7.9 5.6 4.1 8.0 98.5 0.0 2.6 2.6 0.0
31-Jul-17 1.3 6.8 9.7 5.1 15.6 75.8 0.0 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Aug-17 1.7 5.9 13.6 9.5 18.3 51.9 0.0 0.0 0.0 0.0
2-Aug-17 1.6 6.8 15.1 11.0 19.7 52.4 0.0 0.0 0.0 0.0
3-Aug-17 2.7 9.4 14.5 9.1 19.4 62.5 0.0 1.1 1.1 0.0
4-Aug-17 1.6 6.6 17.7 12.9 23.2 44.9 0.0 0.0 0.0 0.0
5-Aug-17 2.0 6.8 19.3 15.9 23.8 38.2 0.0 1.7 1.7 0.0
6-Aug-17 1.5 7.4 19.2 13.9 24.1 47.2 0.0 0.0 0.0 0.0
7-Aug-17 1.3 6.4 16.1 11.8 20.0 69.7 0.0 0.7 0.7 0.0
8-Aug-17 1.4 6.0 15.7 9.6 22.1 60.7 0.0 0.0 0.0 0.0
9-Aug-17 1.7 6.3 19.3 14.8 25.4 38.1 0.0 0.0 0.0 0.0
10-Aug-17 1.5 6.9 18.6 15.0 23.7 46.0 0.0 0.3 0.3 0.0
11-Aug-17 1.7 8.9 16.0 11.4 20.3 49.6 0.0 0.5 0.5 0.0
12-Aug-17 4.0 10.6 11.8 8.2 15.8 63.0 0.0 5.8 5.8 0.0
13-Aug-17 3.3 7.9 7.8 5.6 11.2 90.4 0.0 3.0 3.0 0.0
14-Aug-17 2.3 10.1 6.1 4.6 9.2 91.6 0.0 4.3 4.3 0.0
15-Aug-17 4.1 8.8 5.2 4.1 6.2 99.8 0.0 12.8 12.8 0.0
16-Aug-17 3.3 8.3 6.9 6.1 8.6 98.4 0.0 23.8 23.8 0.0
17-Aug-17 3.7 10.2 6.3 5.2 8.2 97.7 0.0 24.4 24.4 0.0
18-Aug-17 2.6 13.1 4.7 2.7 8.0 88.1 0.0 7.3 7.3 0.0
19-Aug-17 1.7 6.5 4.0 2.9 5.7 95.7 0.0 7.0 7.0 0.0
20-Aug-17 4.4 9.4 5.5 3.6 7.5 96.4 0.0 2.5 2.5 0.0
21-Aug-17 5.0 9.4 8.0 6.6 9.7 100.0 0.0 13.5 13.5 0.0
22-Aug-17 4.5 10.8 9.2 6.3 10.1 100.0 0.0 23.9 23.9 0.0
23-Aug-17 2.6 7.8 5.0 3.6 6.8 90.8 0.0 2.8 2.8 0.0
24-Aug-17 1.4 9.2 5.4 3.5 9.5 91.3 0.0 0.0 0.0 0.0
25-Aug-17 4.9 9.4 5.3 4.1 6.7 99.6 0.0 12.5 12.5 0.0
26-Aug-17 3.4 13.6 6.5 3.6 9.5 92.5 0.0 14.9 14.9 0.0
27-Aug-17 2.5 6.7 5.3 3.4 8.7 93.7 0.0 0.0 0.0 0.0
28-Aug-17 3.9 7.2 7.7 4.3 11.5 82.3 0.0 0.0 0.0 0.0
29-Aug-17 5.5 10.3 12.0 8.0 15.5 69.9 0.0 0.0 0.0 0.0
30-Aug-17 3.1 11.5 9.4 4.8 13.1 86.7 0.0 17.6 17.6 0.0
31-Aug-17 3.3 8.3 4.5 3.2 6.4 98.2 0.0 9.8 9.8 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Sep-17 2.9 9.0 5.8 3.9 9.0 89.7 0.0 12.6 12.6 0.0
2-Sep-17 1.2 7.3 6.2 3.2 10.5 78.1 0.0 0.7 0.7 0.0
3-Sep-17 4.0 8.5 7.9 3.4 11.6 63.3 0.0 0.0 0.0 0.0
4-Sep-17 5.8 11.1 12.3 9.2 16.0 61.0 0.0 0.0 0.0 0.0
5-Sep-17 5.7 10.3 16.2 12.9 19.1 58.4 0.0 0.0 0.0 0.0
6-Sep-17 4.4 8.9 15.3 13.3 18.0 59.5 0.0 1.0 1.0 0.0
7-Sep-17 2.2 9.3 10.0 5.5 15.6 73.7 0.0 8.5 8.5 0.0
8-Sep-17 3.6 9.0 5.8 4.0 8.0 89.0 0.0 0.2 0.2 0.0
9-Sep-17 3.6 9.9 5.6 3.0 8.4 89.2 0.0 9.0 9.0 0.0
10-Sep-17 4.4 10.8 3.0 0.0 4.6 97.3 0.4 16.3 16.3 0.0
11-Sep-17 1.2 6.8 2.1 -0.4 5.2 98.5 1.6 8.6 8.6 0.0
12-Sep-17 1.6 7.4 3.8 1.4 8.2 87.4 0.0 0.0 0.0 0.0
13-Sep-17 1.0 6.4 6.5 2.6 11.6 64.0 0.0 0.3 0.3 0.0
14-Sep-17 1.3 5.6 7.5 4.1 12.9 58.9 0.0 0.0 0.0 0.0
15-Sep-17 1.4 6.6 7.0 3.6 10.7 67.4 0.0 0.4 0.4 0.0
16-Sep-17 3.7 10.4 4.2 2.1 6.9 87.4 0.0 0.0 0.0 0.0
17-Sep-17 4.0 12.7 3.0 1.1 5.0 91.9 0.0 8.2 8.2 0.0
18-Sep-17 1.4 5.2 1.4 0.3 2.4 99.1 0.0 11.9 7.9 4.0
19-Sep-17 0.7 3.5 2.1 0.3 5.3 95.9 0.0 4.0 4.0 0.0
20-Sep-17 2.6 7.9 6.5 4.1 9.6 63.3 0.0 0.0 0.0 0.0
21-Sep-17 1.5 6.9 6.9 4.4 10.4 53.4 0.0 1.2 1.2 0.0
22-Sep-17 1.9 7.3 4.4 2.8 5.9 97.0 0.0 8.0 8.0 0.0
23-Sep-17 4.1 8.4 5.4 4.6 6.2 100.0 0.0 23.8 23.8 0.0
24-Sep-17 4.1 10.8 7.1 5.6 9.2 98.1 0.0 8.6 8.6 0.0
25-Sep-17 2.1 6.7 7.3 5.9 9.7 96.8 0.0 0.5 0.5 0.0
26-Sep-17 4.4 7.6 7.6 6.3 8.7 99.8 0.0 42.5 42.5 0.0
27-Sep-17 4.4 9.1 8.8 8.1 9.9 99.1 0.0 3.4 3.4 0.0
28-Sep-17 3.6 9.2 8.4 7.0 10.3 97.9 0.0 12.4 12.4 0.0
29-Sep-17 1.2 4.9 5.7 2.6 7.5 99.9 0.0 1.4 1.4 0.0
30-Sep-17 2.3 6.9 2.4 0.9 5.6 96.8 0.0 0.3 0.3 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Oct-17 3.1 8.7 2.5 -0.4 5.0 71.2 0.0 0.2 0.2 0.0
2-Oct-17 5.5 10.9 2.6 0.8 4.3 54.0 0.0 0.0 0.0 0.0
3-Oct-17 2.6 10.8 3.7 1.2 6.9 65.7 0.0 0.0 0.0 0.0
4-Oct-17 2.8 10.0 7.2 4.2 11.5 57.8 0.0 0.0 0.0 0.0
5-Oct-17 2.8 9.6 2.3 -0.2 6.1 77.7 1.4 21.5 21.5 0.0
6-Oct-17 2.7 9.4 0.4 -1.4 2.0 91.5 6.5 21.5 4.0 17.5
7-Oct-17 1.8 6.4 0.2 -1.7 4.1 89.7 6.5 2.9 0.2 2.7
8-Oct-17 2.7 12.6 -0.7 -2.0 1.1 94.9 7.0 24.4 0.0 24.4
9-Oct-17 2.2 12.3 -1.1 -3.6 2.4 87.3 5.2 4.4 0.0 4.4
10-Oct-17 2.2 6.8 -1.3 -4.6 1.1 71.4 5.5 0.0 0.0 0.0
11-Oct-17 2.3 8.3 -2.2 -3.8 0.4 73.7 6.1 0.0 0.0 0.0
12-Oct-17 3.9 8.8 -2.3 -4.5 -0.3 60.8 5.0 0.8 0.0 0.8
13-Oct-17 1.6 7.2 -4.1 -5.1 -2.6 72.5 5.6 1.5 0.0 1.5
14-Oct-17 3.2 9.6 -2.4 -4.4 0.0 93.0 6.2 11.3 0.0 11.3
15-Oct-17 5.2 19.3 0.6 -1.8 3.3 86.9 7.0 65.6 14.1 51.4
16-Oct-17 3.2 13.2 -1.0 -2.9 0.9 94.6 8.5 5.9 0.0 5.9
17-Oct-17 2.0 9.3 -2.6 -4.1 0.4 89.8 9.1 0.5 0.0 0.5
18-Oct-17 6.9 16.8 -2.6 -3.2 -1.8 96.5 8.4 0.7 0.0 0.7
19-Oct-17 4.9 9.1 -1.5 -2.0 -0.8 98.0 8.3 8.7 0.0 8.7
20-Oct-17 2.3 6.9 -3.0 -4.4 -1.4 95.1 11.3 3.9 0.0 3.9
21-Oct-17 6.7 15.0 -4.2 -4.7 -3.6 94.3 9.7 0.0 0.0 0.0
22-Oct-17 5.2 11.3 -2.9 -4.1 -0.6 94.6 10.3 5.4 0.0 5.4
23-Oct-17 7.1 26.9 -0.7 -2.8 6.9 91.6 11.3 47.8 0.0 47.8
24-Oct-17 4.7 18.2 -0.1 -2.0 4.1 90.1 12.4 13.8 0.0 13.8
25-Oct-17 3.3 10.2 -2.4 -4.1 -0.9 79.5 21.4 0.0 0.0 0.0
26-Oct-17 1.5 9.1 -2.6 -5.4 -0.1 90.1 19.1 5.1 0.0 5.1
27-Oct-17 2.5 14.5 0.7 -2.0 6.8 98.9 17.5 10.0 3.4 6.7
28-Oct-17 2.2 8.1 2.3 0.7 3.9 66.6 14.7 0.0 0.0 0.0
29-Oct-17 6.3 12.6 1.3 -1.5 3.0 34.9 14.3 0.0 0.0 0.0
30-Oct-17 1.1 8.9 1.9 -1.0 5.2 53.9 14.2 0.6 0.5 0.0
31-Oct-17 3.6 14.7 0.5 -0.7 2.2 93.3 13.5 3.1 0.8 2.3

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Nov-17 6.2 15.6 -4.7 -8.6 -0.5 44.7 12.9 0.0 0.0 0.0
2-Nov-17 3.7 13.8 -9.3 -10.9 -8.3 38.3 13.6 0.0 0.0 0.0
3-Nov-17 1.3 7.1 -7.6 -11.2 -3.7 54.4 13.8 0.0 0.0 0.0
4-Nov-17 2.9 11.0 -6.5 -9.1 -4.5 64.1 13.9 0.0 0.0 0.0
5-Nov-17 4.4 11.2 -9.1 -10.5 -7.6 53.1 13.8 0.0 0.0 0.0
6-Nov-17 8.4 13.8 -9.9 -11.1 -8.8 66.4 13.8 4.7 0.0 4.7
7-Nov-17 5.2 10.0 -8.1 -9.5 -7.1 85.6 13.9 3.7 0.0 3.7
8-Nov-17 8.9 16.8 -7.6 -10.7 -4.5 71.5 13.7 0.0 0.0 0.0
9-Nov-17 3.7 14.7 -6.6 -10.9 -4.2 68.2 13.7 8.6 0.0 8.6
10-Nov-17 5.3 11.5 -8.0 -10.6 -6.2 83.7 13.8 0.0 0.0 0.0
11-Nov-17 5.3 11.6 -5.5 -7.2 -3.9 89.4 13.9 5.2 0.0 5.2
12-Nov-17 2.3 9.6 -6.9 -8.7 -4.3 90.5 16.3 3.5 0.0 3.5
13-Nov-17 3.5 8.2 -5.3 -6.1 -4.0 85.6 14.0 2.9 0.0 2.9
14-Nov-17 1.9 5.8 -7.8 -11.3 -5.9 87.7 16.9 2.3 0.0 2.3
15-Nov-17 2.0 6.0 -12.6 -14.9 -10.9 79.1 16.5 5.7 0.0 5.7
16-Nov-17 1.9 7.8 -16.3 -18.1 -13.9 62.8 16.4 6.0 0.0 6.0
17-Nov-17 7.4 15.9 -13.3 -16.4 -9.9 75.4 14.4 16.5 0.0 16.5
18-Nov-17 5.9 12.7 -7.4 -10.3 -6.1 84.8 13.6 5.6 0.0 5.6
19-Nov-17 0.8 2.7 -11.4 -14.7 -8.4 84.6 13.7 0.0 0.0 0.0
20-Nov-17 5.6 12.8 -9.4 -12.6 -7.6 84.6 13.8 0.3 0.0 0.3
21-Nov-17 7.6 13.8 -6.9 -8.3 -4.7 83.5 13.5 1.1 0.0 1.1
22-Nov-17 8.5 17.2 -5.3 -7.3 -2.3 88.6 13.5 7.5 0.0 7.5
23-Nov-17 4.4 14.7 -4.4 -5.7 -0.1 85.6 13.7 29.0 0.0 29.0
24-Nov-17 3.8 9.0 -4.8 -5.8 -3.7 93.5 17.3 18.2 0.0 18.2
25-Nov-17 2.9 7.2 -6.5 -7.3 -5.7 91.2 18.5 0.0 0.0 0.0
26-Nov-17 - - -6.3 -8.1 -4.6 91.4 20.7 1.4 0.0 1.4
27-Nov-17 4.5 10.7 -6.4 -8.1 -5.2 91.3 19.9 13.5 0.0 13.5
28-Nov-17 3.9 14.3 -4.1 -5.3 -2.9 93.1 22.2 2.4 0.0 2.4
29-Nov-17 4.1 12.6 -3.9 -5.7 -1.8 90.9 26.6 27.3 0.0 27.3
30-Nov-17 4.1 10.8 -5.0 -5.9 -3.4 92.2 31.1 17.7 0.0 17.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.1  2008 – 2017 Unuk-Teigen Station Daily Meteorological Data

Precipitation Rainfall SWE

Mean Max. Mean Min. Max. Mean Mean Total Total Total

Adjusted1 Precipitation (mm)Snow 
Depth
(cm)

Relative 
Humidity

(%)

Date

Air Temperature
(ºC)

Wind Speed
(m/s)

1-Dec-17 - - -6.0 -8.1 -4.5 90.2 31.7 - - -
2-Dec-17 - - -9.1 -10.1 -7.5 87.3 30.6 - - -
3-Dec-17 - - -6.2 -8.9 -3.7 91.6 30.2 - - -
4-Dec-17 4.7 15.6 -3.9 -6.2 0.4 86.2 24.5 - - -
5-Dec-17 5.2 10.7 -3.6 -5.1 -1.4 91.3 20.0 - - -
6-Dec-17 7.3 13.5 -3.5 -6.6 -0.4 85.0 18.9 - - -
7-Dec-17 6.3 14.8 -3.4 -7.7 1.4 73.8 19.1 0.0 0.0 0.0
8-Dec-17 7.0 14.9 -3.8 -10.7 2.9 75.9 19.2 9.0 0.0 9.0
9-Dec-17 8.2 14.4 -3.3 -5.1 -0.8 93.7 19.3 54.5 0.0 54.5
10-Dec-17 6.1 12.6 -2.4 -5.5 0.7 94.5 19.6 16.5 0.0 16.5
11-Dec-17 5.5 12.9 -0.8 -4.7 2.8 89.2 28.6 9.7 0.0 9.7
12-Dec-17 2.9 9.1 -2.4 -5.0 1.3 90.9 27.8 3.0 0.0 3.0
13-Dec-17 7.5 12.7 -1.8 -3.1 -0.9 95.9 27.7 6.6 0.0 6.6
14-Dec-17 5.4 16.6 -1.4 -3.3 -0.3 95.2 28.0 41.6 0.0 41.6
15-Dec-17 3.1 12.6 -4.1 -6.2 -1.9 86.7 27.5 14.8 0.0 14.8
16-Dec-17 4.9 10.3 -5.1 -6.5 -2.8 92.7 27.9 56.4 0.0 56.4
17-Dec-17 2.9 16.0 -5.7 -7.7 -3.3 87.8 28.1 6.4 0.0 6.4
18-Dec-17 1.4 6.2 -7.5 -8.7 -5.5 87.7 28.8 2.7 0.0 2.7
19-Dec-17 1.3 5.2 -8.8 -10.3 -6.8 54.9 29.1 0.0 0.0 0.0
20-Dec-17 0.9 4.1 -9.5 -11.9 -6.8 75.6 29.3 - - -
21-Dec-17 3.3 11.5 -9.7 -13.1 -6.8 64.4 29.4 - - -
22-Dec-17 2.1 8.3 -10.3 -12.7 -6.7 47.9 28.8 0.0 0.0 0.0
23-Dec-17 0.8 5.3 -7.3 -9.9 -4.6 38.6 28.9 0.0 0.0 0.0
24-Dec-17 6.3 14.8 -8.6 -13.5 -4.4 46.2 27.5 0.7 0.0 0.7
25-Dec-17 4.1 13.2 -11.6 -14.4 -9.5 50.4 26.9 0.7 0.0 0.7
26-Dec-17 2.0 8.0 -11.7 -15.7 -9.5 67.3 26.9 0.0 0.0 0.0
27-Dec-17 3.8 10.5 -16.3 -20.3 -14.2 46.0 26.7 0.3 0.0 0.3
28-Dec-17 7.7 12.1 -18.1 -19.6 -15.8 46.0 26.8 0.4 0.0 0.4
29-Dec-17 9.4 14.1 -19.9 -20.7 -18.9 53.8 26.8 0.3 0.0 0.3
30-Dec-17 6.9 12.1 -19.8 -22.0 -18.8 52.3 26.9 0.1 0.0 0.1
31-Dec-17 4.0 17.0 -18.7 -22.1 -13.0 60.1 26.9 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

2008
Sep-08 3.8 4.7 2.1 7.8 -4.4 13.8 87.8 0.1 169.4 140.1 29.4
Oct-08 4.6 -2.6 -4.2 -1.0 -9.0 8.6 94.3 12.8 451.3 10.4 440.9
Nov-08 5.6 -4.4 -6.0 -3.0 -9.4 -0.4 95.2 31.0 200.2 0.0 200.2
Dec-08 4.5 -11.4 -14.0 -8.3 -24.4 -0.1 72.4 61.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2009
Jan-09 5.7 -9.1 -12.2 -5.9 -26.9 3.7 80.6 62.6 155.9 0.0 155.9
Feb-09 3.5 -8.9 -11.1 -6.5 -19.5 -1.4 73.6 102.6 177.7 0.0 177.7
Mar-09 4.4 -8.5 -11.0 -5.5 -21.8 1.4 84.8 104.8 204.5 0.0 204.5
Apr-09 3.8 -2.3 -4.8 1.1 -11.7 9.7 75.8 117.3 69.5 0.0 69.5
May-09 2.8 2.3 -0.7 6.8 -3.1 12.9 74.9 83.0 5.8 5.8 0.0
Jun-09 2.6 6.9 4.2 10.2 -0.9 17.8 73.9 4.1 41.3 39.6 1.8
Jul-09 2.3 12.0 8.7 16.2 1.4 26.8 70.6 0.0 48.9 48.9 0.0
Aug-09 2.5 9.1 6.4 12.6 1.8 20.9 82.9 0.0 52.5 52.5 0.0
Sep-09 3.4 5.2 3.3 7.6 -2.4 16.4 90.9 3.9 276.9 261.0 15.9
Oct-09 4.3 -0.9 -2.3 0.9 -10.9 9.2 89.1 13.2 156.5 44.3 112.2
Nov-09 4.2 -5.4 -6.6 -4.1 -10.1 -0.1 98.4 39.2 200.3 0.0 200.3
Dec-09 4.9 -9.2 -12.2 -6.6 -22.4 1.2 75.8 34.3 72.5 0.0 72.5

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2010
Jan-10 7.0 -5.5 -6.9 -3.9 -19.3 0.2 92.3 29.9 194.0 0.0 194.0
Feb-10 5.1 -2.9 -4.5 -1.2 -10.1 10.2 88.0 34.7 63.8 0.3 63.6
Mar-10 4.7 -4.0 -5.8 -1.6 -12.0 4.2 92.2 77.0 224.1 0.0 224.1
Apr-10 3.6 -0.9 -3.7 2.5 -10.4 9.7 73.8 80.2 92.5 0.0 92.5
May-10 2.7 4.0 0.7 7.6 -6.1 13.9 69.9 35.7 0.0 0.0 0.0
Jun-10 2.5 5.3 2.2 9.2 -0.7 14.2 81.3 0.2 36.2 22.3 13.9
Jul-10 2.3 8.4 5.0 12.6 0.1 21.0 82.8 0.0 95.4 95.4 0.1
Aug-10 2.2 9.8 6.9 13.9 2.5 24.6 80.6 0.0 82.3 82.3 0.0
Sep-10 3.2 5.4 3.1 8.2 0.4 14.4 79.2 0.0 317.0 317.0 0.0
Oct-10 4.7 -0.5 -1.9 1.3 -7.2 10.8 94.2 15.4 457.8 106.8 351.0
Nov-10 4.3 -6.8 -8.7 -4.8 -18.8 3.1 87.7 60.7 270.0 2.6 267.4
Dec-10 5.0 -8.4 -10.4 -6.6 -16.4 -1.9 94.2 62.1 45.4 0.0 45.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2011
Jan-11 4.8 -9.0 -11.0 -6.6 -25.4 1.2 85.8 67.0 294.3 0.0 294.3
Feb-11 4.7 -11.2 -13.6 -8.2 -25.4 -0.6 82.5 73.1 255.3 0.0 255.3
Mar-11 5.7 -6.6 -8.5 -4.7 -25.4 2.2 85.5 76.2 74.9 0.0 74.9
Apr-11 3.1 -3.3 -5.8 1.2 -9.1 7.4 83.4 100.0 68.0 0.0 68.0
May-11 3.1 3.2 0.5 6.7 -5.5 14.0 80.4 62.9 87.1 37.3 49.7
Jun-11 2.0 5.7 3.1 9.2 0.7 16.3 85.0 0.0 65.7 65.7 0.0
Jul-11 2.3 7.1 4.7 10.5 0.9 20.6 88.9 0.3 66.7 66.7 0.0
Aug-11 2.5 6.3 3.8 9.2 1.0 15.8 90.4 0.1 344.7 344.7 0.0
Sep-11 3.8 4.4 2.4 6.6 -2.1 13.4 91.5 0.1 606.3 525.1 81.2
Oct-11 4.4 -1.0 -2.3 0.5 -5.2 5.9 94.2 4.0 321.0 52.1 268.9
Nov-11 4.4 -7.4 -9.6 -5.3 -21.4 -0.9 - - 46.6 0.0 46.6
Dec-11 3.6 -7.2 -9.5 -4.8 -14.0 5.4 - - 354.0 0.0 354.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2012
Jan-12 5.9 -10.6 -13.0 -8.2 -31.0 -0.7 - - 299.9 0.0 299.9
Feb-12 4.9 -5.7 -8.3 -3.0 -17.5 1.0 - - 59.2 0.0 59.2
Mar-12 4.3 -5.6 -9.3 -2.0 -15.5 3.9 - - 146.4 0.0 146.4
Apr-12 3.6 -0.1 -3.5 3.7 -10.2 8.2 - - 48.5 12.0 36.5
May-12 3.3 1.4 -1.9 5.1 -4.9 14.5 - - 133.7 19.7 113.9
Jun-12 2.5 4.7 1.7 8.1 -1.6 18.7 83.6 14.4 78.3 77.9 0.4
Jul-12 2.3 8.0 4.8 12.1 0.5 19.8 80.9 0.0 91.5 91.5 0.0
Aug-12 2.0 9.1 6.1 12.8 2.9 19.7 81.1 0.0 107.6 107.6 0.0
Sep-12 2.5 5.4 2.7 8.8 -0.8 19.1 84.5 0.2 205.4 189.2 16.2
Oct-12 3.7 -2.6 -4.6 -0.2 -16.1 15.3 73.8 3.3 132.7 17.3 115.4
Nov-12 4.2 -6.3 -8.1 -4.5 -16.3 -0.3 89.2 6.6 89.6 0.0 89.6
Dec-12 4.6 -9.4 -11.5 -7.4 -18.1 -0.3 84.9 10.1 0.0 0.0 0.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2013
Jan-13 3.5 -5.8 -7.9 -3.5 -22.2 2.3 86.9 18.3 170.1 0.0 170.1
Feb-13 4.1 -5.2 -6.8 -3.3 -10.5 0.5 89.0 52.5 273.8 0.0 273.8
Mar-13 3.3 -6.6 -9.0 -4.1 -14.7 2.7 75.8 65.0 79.9 0.0 79.9
Apr-13 3.6 -3.1 -5.8 0.2 -10.8 4.5 71.2 70.9 233.8 26.0 207.8
May-13 2.6 4.4 1.3 8.3 -7.0 16.5 70.9 40.2 103.2 64.7 38.5
Jun-13 2.3 8.5 5.2 12.7 -0.2 21.1 73.4 0.0 38.6 34.4 4.2
Jul-13 2.2 9.8 6.6 14.0 2.1 23.3 76.3 0.0 60.9 60.9 0.0
Aug-13 2.3 10.7 7.6 14.7 2.2 23.7 77.6 0.0 49.5 49.5 0.0
Sep-13 3.1 7.6 4.6 10.9 -0.9 19.3 76.1 0.0 123.6 109.0 14.5
Oct-13 3.0 1.6 -0.2 3.8 -2.7 9.1 87.2 0.4 212.6 124.0 88.7
Nov-13 4.3 -6.5 -8.4 -4.3 -23.4 1.0 83.4 2.9 206.5 0.0 206.5
Dec-13 3.5 -6.9 -9.5 -4.0 -20.7 2.0 76.4 15.8 361.0 0.0 361.0

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2014
Jan-14 4.4 -3.8 -5.8 -1.3 -11.5 8.3 81.6 46.8 194.3 0.0 194.3
Feb-14 5.1 -11.4 -13.8 -9.1 -20.9 -0.7 59.8 54.0 154.8 0.0 154.8
Mar-14 5.5 -7.9 -10.1 -5.6 -21.3 1.2 69.7 67.4 348.9 0.0 348.9
Apr-14 4.2 -1.7 -4.0 1.0 -8.8 4.0 76.7 105.1 396.9 21.4 375.5
May-14 2.9 4.4 1.5 7.5 -3.3 10.8 66.3 48.2 100.9 68.7 32.1
Jun-14 2.7 5.3 2.3 9.0 -1.7 14.2 74.0 0.0 59.1 58.7 0.4
Jul-14 2.5 9.9 6.5 14.2 3.8 22.7 73.4 0.0 93.5 93.5 0.0
Aug-14 2.3 9.9 7.1 13.4 3.2 21.9 76.5 0.0 93.0 93.0 0.0
Sep-14 2.8 6.7 4.2 9.8 -1.6 18.4 80.5 0.0 244.7 244.7 0.0
Oct-14 4.6 0.3 -1.1 2.0 -5.4 7.8 90.2 0.8 364.5 180.4 184.1
Nov-14 4.2 -5.0 -7.0 -3.0 -20.8 1.6 76.2 15.1 114.5 0.0 114.5
Dec-14 4.7 -5.8 -7.5 -4.3 -17.3 -0.3 87.1 29.3 105.7 0.0 105.7

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2015
Jan-15 5.3 -5.8 -7.7 -3.7 -20.0 2.3 87.4 42.0 373.2 0.0 373.2
Feb-15 4.4 -5.4 -7.6 -3.0 -15.6 3.8 77.7 58.9 214.5 0.2 214.3
Mar-15 4.2 -3.5 -5.4 -1.4 -10.5 2.0 78.4 66.8 296.8 0.0 296.8
Apr-15 4.3 -2.0 -4.0 0.6 -7.4 4.4 80.4 83.2 237.3 1.9 235.4
May-15 2.2 6.5 3.5 10.1 -4.0 14.9 65.3 35.9 32.2 23.8 8.4
Jun-15 2.4 7.8 4.6 11.3 0.1 16.8 78.4 0.0 108.3 108.3 0.0
Jul-15 2.3 9.4 6.8 12.7 3.6 23.4 83.4 0.0 104.1 104.1 0.0
Aug-15 2.4 7.9 5.5 11.1 -0.4 16.9 85.8 0.1 164.0 158.7 5.3
Sep-15 3.1 3.3 1.6 5.8 -1.6 10.5 91.4 0.2 181.8 147.9 33.9
Oct-15 4.7 1.1 -0.2 2.7 -3.4 10.0 86.9 4.1 454.1 158.7 295.4
Nov-15 2.1 -4.9 -6.6 -3.2 -12.1 2.6 79.8 18.9 266.1 0.0 266.1
Dec-15 - -9.1 -10.6 -7.4 -18.2 -2.2 95.0 24.6 88.4 0.0 88.4

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2016
Jan-16 - -6.8 -8.4 -4.9 -16.7 -0.2 - - 98.6 0.0 98.6
Feb-16 - -4.1 -6.1 -2.1 -12.0 1.4 - - 276.1 0.0 276.1
Mar-16 - -1.9 -4.7 1.3 -11.0 14.1 - - 60.7 0.0 60.6
Apr-16 - 1.2 -2.1 4.5 -5.1 12.3 - - 204.5 39.8 164.7
May-16 - 4.6 0.6 8.8 -2.7 16.4 - - 146.9 130.1 16.9
Jun-16 - 7.8 3.5 12.5 -0.6 19.6 - - 72.3 72.3 0.0
Jul-16 - 9.7 6.5 13.7 3.7 23.1 - - 121.9 121.9 0.0
Aug-16 - 9.7 5.9 14.2 2.7 22.4 - - 78.7 78.7 0.0
Sep-16 2.7 4.9 2.8 7.8 -1.0 11.8 89.3 0.0 165.8 163.2 2.6
Oct-16 4.3 -0.4 -1.5 0.8 -4.2 4.3 83.3 1.1 116.4 8.2 108.2
Nov-16 4.6 -3.6 -5.0 -2.5 -11.4 2.2 92.9 20.4 298.3 4.5 293.8
Dec-16 4.3 -11.0 -13.4 -8.3 -25.9 -1.7 70.5 29.8 302.1 0.0 302.1

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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Appendix D-5.2  2008 – 2017 Unuk-Teigen Station Monthly Meteorological Data

Precipitation Rainfall SWE

Mean Mean

Mean 
Daily 
Min.

Mean 
Daily 
Max.

Absl 
Min.

Absl 
Max. Mean Mean Total Total Total

Month 
and Year

Air Temperature
(ºC)

Depth
(cm)

Depth
(cm)

Adjusted1 Precipitation (mm)Speed 
(m/s)

2017
Jan-17 4.1 -6.6 -9.0 -4.2 -18.9 1.0 75.4 42.9 354.7 0.0 354.7
Feb-17 4.4 -9.3 -11.7 -7.0 -20.9 0.9 62.8 73.2 202.2 0.0 202.2
Mar-17 5.0 -8.3 -10.5 -6.0 -19.5 2.2 82.0 86.1 249.9 0.0 249.9
Apr-17 3.6 0.0 -2.6 3.3 -7.4 7.4 70.6 90.5 92.2 9.9 82.3
May-17 3.0 3.5 0.9 6.8 -4.1 15.4 75.6 45.8 134.4 86.7 47.6
Jun-17 3.0 5.3 2.1 9.1 -1.7 21.4 80.6 0.0 112.8 106.5 6.3
Jul-17 2.3 7.7 4.7 11.6 2.0 21.2 86.3 0.0 75.0 75.0 0.0
Aug-17 2.8 10.4 7.4 13.8 2.7 25.4 77.0 0.0 190.2 190.2 0.0
Sep-17 2.9 6.5 4.2 9.4 -0.4 19.1 83.7 0.1 183.8 179.8 4.0
Oct-17 3.5 -0.4 -2.3 2.2 -5.4 11.5 81.0 8.6 259.6 44.8 214.9
Nov-17 4.5 -7.6 -9.7 -5.5 -18.1 -0.1 78.5 16.1 183.3 0.0 183.3
Dec-17 4.7 -15.3 -20.3 -10.0 - - 74.2 26.7 - - -

Notes:
dash (-) = Missing or erroneous data that were removed
1  Adjusted to compensate for wind undercatch
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D-6.2   2013-2014 Tipping Bucket Rain Gauge Network Daily Data 
  



Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
2008
6-Aug-08 0.8 0.0 0.5 - 0.3 0.3 0.3 0.5
7-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
8-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
9-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
10-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
11-Aug-08 2.8 2.8 2.8 - 1.3 0.8 1.0 0.5
12-Aug-08 6.1 6.1 5.8 - 4.3 3.6 1.8 2.0
13-Aug-08 23.1 20.8 25.4 - 19.6 16.3 14.0 17.0
14-Aug-08 9.9 8.4 7.4 - 8.1 8.1 5.8 6.4
15-Aug-08 4.3 4.1 4.1 - 2.3 2.3 2.3 3.3
16-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.3
17-Aug-08 14.7 14.5 15.0 - 6.9 7.6 7.6 7.4
18-Aug-08 6.1 6.1 6.1 - 3.8 3.3 3.6 2.8
19-Aug-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
20-Aug-08 1.5 3.0 2.3 - 4.3 4.1 2.8 2.5
21-Aug-08 0.0 0.3 0.8 - 0.3 0.0 0.5 0.8
22-Aug-08 1.0 0.5 1.3 - 2.3 1.3 1.5 1.8
23-Aug-08 13.2 9.7 10.9 - 22.4 18.3 11.4 12.7
24-Aug-08 16.0 14.5 14.0 - 6.4 9.4 4.6 8.4
25-Aug-08 8.6 10.7 8.1 - 4.1 3.3 5.1 5.3
26-Aug-08 10.7 8.1 10.9 - 6.1 7.4 6.6 5.3
27-Aug-08 12.2 11.4 11.4 - 5.6 7.1 7.9 8.4
28-Aug-08 6.6 7.9 7.6 - 2.0 2.3 2.5 3.6
29-Aug-08 6.4 3.8 7.9 - 2.3 6.1 3.3 11.4
30-Aug-08 3.3 3.8 8.6 - 2.8 2.0 2.0 3.3
31-Aug-08 0.0 0.0 0.0 - 1.8 0.0 2.8 0.0

Note:
dash (-) = Missing or erroneous data that were removed

Total Daily Precipitation (mm)
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Sep-08 3.6 2.8 2.5 - 0.0 1.0 0.3 1.0
2-Sep-08 3.3 2.5 2.5 - 2.5 1.5 3.0 1.8
3-Sep-08 1.3 1.0 1.3 - 2.0 3.0 1.0 3.3
4-Sep-08 2.0 1.0 0.5 - 1.5 0.0 2.0 0.5
5-Sep-08 0.0 0.3 0.5 - 0.0 0.0 0.0 1.0
6-Sep-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
7-Sep-08 11.2 12.2 12.2 - 4.6 4.1 4.8 4.8
8-Sep-08 0.8 0.3 0.3 - 0.5 1.3 1.0 1.8
9-Sep-08 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
10-Sep-08 11.4 11.2 11.7 - 7.9 10.2 8.1 9.7
11-Sep-08 2.3 2.8 2.0 - 0.8 1.5 0.3 1.5
12-Sep-08 1.8 0.0 0.3 - 1.3 0.0 0.8 0.5
13-Sep-08 0.0 0.0 0.0 - 0.0 0.3 0.0 0.0
14-Sep-08 4.3 5.1 5.3 - 2.5 2.0 1.8 1.5
15-Sep-08 6.1 6.9 4.6 - 1.5 1.0 0.5 0.8
16-Sep-08 0.5 0.3 0.3 - 0.0 0.3 0.0 0.3
17-Sep-08 2.3 2.5 2.5 - 0.8 0.3 0.8 0.5

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

16-Jun-09 - 2.8 2.5 7.6 1.0 - 0.0 0.0
17-Jun-09 - 2.8 3.0 7.1 0.5 - 1.5 6.4
18-Jun-09 - 2.3 3.0 5.6 0.0 - 0.0 0.0
19-Jun-09 - 1.5 2.0 3.6 0.8 - 0.5 0.3
20-Jun-09 - 5.6 4.8 10.2 0.0 - 0.0 1.0
21-Jun-09 - 0.3 0.3 1.5 0.0 - 0.3 1.5
22-Jun-09 - 0.5 1.0 2.0 0.0 - 0.3 0.3
23-Jun-09 - 6.1 5.6 9.1 3.3 - 3.0 2.3
24-Jun-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
25-Jun-09 - 8.6 6.4 14.2 2.3 - 1.5 3.0
26-Jun-09 - 0.0 0.0 0.0 0.0 - 0.3 0.3
27-Jun-09 - 0.3 0.3 1.5 1.0 - 0.8 0.8
28-Jun-09 - 4.6 2.0 8.6 0.8 - 1.5 2.5
29-Jun-09 - 22.9 11.9 48.8 4.8 - 7.1 5.8
30-Jun-09 - 0.8 1.5 2.5 0.5 - 0.8 2.5

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Jul-09 - 0.3 1.0 1.5 0.0 - 0.3 0.3
2-Jul-09 - 0.0 0.3 0.0 0.0 - 0.0 0.0
3-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 1.8
4-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
5-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
6-Jul-09 - 0.3 3.0 2.5 0.0 - 0.3 0.0
7-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
8-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
9-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
10-Jul-09 - 2.0 0.0 0.0 0.0 - 0.0 0.0
11-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
12-Jul-09 - 0.0 0.0 0.0 0.0 - 0.0 0.0
13-Jul-09 - 1.0 15.5 30.5 8.6 - 20.1 11.7
14-Jul-09 2.5 0.0 0.0 0.0 0.0 0.5 0.0 0.0
15-Jul-09 1.5 1.5 0.8 1.3 0.0 0.0 0.0 1.3
16-Jul-09 1.0 2.0 2.0 2.0 0.0 0.0 0.3 0.0
17-Jul-09 5.1 5.6 6.1 5.3 8.1 4.6 5.8 0.0
18-Jul-09 0.3 0.0 1.0 0.3 2.8 0.0 0.8 0.0
19-Jul-09 1.5 1.5 1.8 1.5 1.3 1.5 1.3 0.0
20-Jul-09 1.3 1.8 2.5 1.8 0.8 0.5 0.5 0.0
21-Jul-09 0.3 0.0 0.3 0.3 0.0 0.0 0.0 0.0
22-Jul-09 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
23-Jul-09 14.5 18.3 20.6 16.8 8.1 6.6 7.9 0.0
24-Jul-09 2.3 3.8 3.8 3.6 2.5 2.0 1.8 0.0
25-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31-Jul-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7-Aug-09 0.8 1.0 1.3 1.0 0.0 0.0 0.0 0.0
8-Aug-09 5.6 4.3 4.6 5.1 0.5 0.5 0.8 0.0
9-Aug-09 3.0 5.1 3.6 4.3 4.3 2.8 3.3 0.0
10-Aug-09 4.8 5.3 3.0 3.0 1.8 0.8 1.5 0.0
11-Aug-09 0.3 1.0 1.5 1.5 0.0 0.3 1.5 0.0
12-Aug-09 0.5 0.3 1.3 0.5 0.0 0.0 0.0 0.0
13-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14-Aug-09 0.0 0.0 0.3 0.0 0.0 0.0 0.3 0.0
15-Aug-09 0.0 0.0 0.3 0.0 0.0 0.3 0.8 0.0
16-Aug-09 0.3 0.3 0.8 0.5 0.0 0.3 0.0 0.0
17-Aug-09 7.4 12.4 10.7 13.0 4.6 3.6 4.8 0.0
18-Aug-09 2.5 3.0 2.8 3.0 0.3 0.3 0.0 0.0
19-Aug-09 1.5 1.8 0.3 0.5 2.0 0.8 0.8 2.8
20-Aug-09 0.3 0.3 0.5 0.3 0.8 0.8 1.8 0.0
21-Aug-09 15.2 15.0 10.2 11.9 7.4 6.6 5.8 0.0
22-Aug-09 1.5 1.3 1.5 1.0 0.5 0.0 0.0 0.0
23-Aug-09 6.4 6.6 5.1 6.4 0.3 0.5 0.5 0.0
24-Aug-09 3.6 3.8 4.3 3.6 8.1 4.6 1.3 0.0
25-Aug-09 7.1 11.9 7.6 9.1 9.1 7.1 3.8 0.0
26-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27-Aug-09 0.3 0.0 0.5 0.3 1.3 0.5 1.8 0.0
28-Aug-09 3.8 2.5 3.8 2.5 0.8 0.5 1.3 0.0
29-Aug-09 6.6 7.6 6.9 6.6 2.5 2.0 2.8 0.0
30-Aug-09 3.8 4.1 4.1 4.1 4.3 3.8 3.3 0.0
31-Aug-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Sep-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2-Sep-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3-Sep-09 1.3 1.5 1.0 0.8 0.3 0.0 0.3 0.0
4-Sep-09 3.0 4.8 3.6 3.0 2.0 1.5 2.5 0.0
5-Sep-09 0.5 0.5 1.8 1.0 1.8 1.8 1.5 0.0
6-Sep-09 0.8 1.5 1.3 1.0 1.8 1.5 0.5 0.0
7-Sep-09 7.1 7.4 3.6 5.8 1.3 1.3 2.3 0.0
8-Sep-09 1.8 2.0 1.8 1.8 3.6 1.8 1.0 0.0
9-Sep-09 3.3 4.3 4.3 4.6 3.6 2.0 1.5 0.0
10-Sep-09 15.7 18.5 20.1 19.1 22.9 14.2 21.1 0.0
11-Sep-09 0.8 1.3 1.3 1.3 1.3 2.0 1.8 0.0
12-Sep-09 8.9 7.9 8.4 7.6 9.7 7.1 7.9 0.0
13-Sep-09 0.8 1.0 1.5 1.8 0.0 0.0 0.3 0.0
14-Sep-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15-Sep-09 1.8 1.5 1.5 1.3 5.1 3.8 3.8 0.0
16-Sep-09 11.7 12.2 9.4 11.9 30.2 23.6 20.1 0.0
17-Sep-09 0.5 1.0 1.3 1.0 4.8 3.6 0.5 0.0
18-Sep-09 5.8 9.7 5.8 7.1 13.0 8.9 5.6 0.0
19-Sep-09 3.6 9.1 5.8 8.6 5.8 6.4 5.6 0.0
20-Sep-09 10.4 31.0 19.6 23.4 3.3 20.8 12.2 12.7
21-Sep-09 41.1 55.1 49.3 47.2 37.8 33.5 26.2 26.9
22-Sep-09 22.1 34.0 24.9 29.0 30.2 27.7 35.3 26.7
23-Sep-09 4.1 8.4 8.1 10.9 5.3 8.4 3.8 6.4
24-Sep-09 0.3 1.3 0.5 1.3 3.0 2.0 3.0 0.8
25-Sep-09 6.9 27.9 17.0 23.9 5.3 19.1 7.9 17.5
26-Sep-09 1.0 6.6 1.3 7.1 0.0 4.3 1.0 4.1
27-Sep-09 0.5 0.0 0.0 1.8 1.3 0.0 0.0 0.3
28-Sep-09 0.3 0.0 0.3 0.0 2.0 1.8 0.5 1.0
29-Sep-09 0.5 0.5 0.0 0.5 0.0 0.0 0.0 0.3
30-Sep-09 0.3 0.8 0.0 0.3 0.0 0.3 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Oct-09 2.8 8.1 6.6 6.9 2.0 5.6 4.8 4.6
2-Oct-09 1.5 0.3 1.8 1.5 0.3 0.3 2.5 0.3
3-Oct-09 0.0 0.0 0.0 0.0 0.0 0.3 0.5 0.3
4-Oct-09 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
5-Oct-09 4.8 7.9 5.8 9.4 3.6 3.6 5.8 6.6
6-Oct-09 0.5 1.8 0.8 3.6 1.3 2.5 2.3 3.6
7-Oct-09 1.0 1.0 1.8 0.8 0.8 0.3 0.0 0.5
8-Oct-09 16.5 16.8 63.5 29.0 15.7 14.7 13.7 8.1

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

17-Jun-10 - - - - - - - 0.0
18-Jun-10 - 0.0 0.0 0.0 0.0 - - 0.0
19-Jun-10 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20-Jun-10 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21-Jun-10 - 0.0 0.3 0.0 0.0 0.0 0.0 0.0
22-Jun-10 - 0.0 0.3 0.0 0.0 0.0 0.0 0.0
23-Jun-10 - 0.5 2.8 1.8 0.5 0.3 0.3 0.0
24-Jun-10 - 2.3 4.1 2.5 1.8 0.8 0.8 1.3
25-Jun-10 - 0.0 0.5 0.0 0.0 0.3 0.0 0.5
26-Jun-10 - 2.3 1.8 1.5 1.3 0.8 1.3 1.8
27-Jun-10 - 1.0 1.5 1.3 1.3 27.4 1.5 -
28-Jun-10 - 5.1 5.3 4.3 7.1 4.3 4.1 -
29-Jun-10 - 7.1 2.5 4.3 3.6 6.1 2.3 -
30-Jun-10 - 11.4 9.1 18.3 4.1 10.7 7.6 -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Jul-10 - 2.0 17.0 2.3 6.9 1.5 4.6 -
2-Jul-10 - 0.0 0.3 0.0 0.3 0.3 0.0 -
3-Jul-10 - 14.0 14.7 15.0 5.6 0.0 7.1 -
4-Jul-10 - 0.8 2.0 1.3 6.9 0.0 7.6 -
5-Jul-10 - 0.3 0.3 0.3 0.3 0.0 0.3 -
6-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
7-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
8-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
9-Jul-10 - 2.3 3.6 2.8 4.3 0.0 5.6 -
10-Jul-10 - 1.3 2.0 1.5 1.3 0.0 1.3 -
11-Jul-10 - 1.8 1.8 2.0 0.3 0.0 0.3 -
12-Jul-10 - 0.3 0.8 0.3 0.5 0.0 0.5 -
13-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
14-Jul-10 - 0.3 2.0 1.3 0.5 0.0 1.0 -
15-Jul-10 - 3.6 4.6 4.1 3.6 0.0 2.5 -
16-Jul-10 - 0.0 0.0 0.3 0.0 0.0 0.0 -
17-Jul-10 - 0.0 1.0 0.3 1.3 0.0 0.5 -
18-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
19-Jul-10 - 1.3 0.0 0.3 0.8 27.4 2.3 -
20-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
21-Jul-10 - 2.5 4.8 3.3 2.8 3.3 1.5 2.5
22-Jul-10 - 0.3 1.5 1.0 1.0 1.3 0.3 1.5
23-Jul-10 - 49.5 36.6 50.8 22.6 41.7 20.8 31.5
24-Jul-10 - 1.3 11.9 2.3 5.6 1.3 3.6 1.0
25-Jul-10 - 0.3 0.5 0.3 0.0 0.0 0.3 0.5
26-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
27-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
28-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
29-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
30-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
31-Jul-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Aug-10 - 0.3 0.5 0.5 0.3 0.3 0.5 -
2-Aug-10 - 0.0 0.3 0.3 0.0 0.0 0.0 -
3-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
4-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
5-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
6-Aug-10 - 15.0 17.5 15.2 5.6 5.6 7.1 -
7-Aug-10 - 1.0 2.5 2.0 0.3 1.3 0.5 -
8-Aug-10 - 1.0 2.0 1.0 2.3 1.8 2.3 -
9-Aug-10 - 0.3 0.5 0.5 0.8 1.0 0.3 -
10-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
11-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
12-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
13-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
14-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
15-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
16-Aug-10 - 0.0 0.0 0.0 0.0 0.0 0.0 -
17-Aug-10 - 2.3 2.8 2.3 0.3 0.3 0.3 -
18-Aug-10 - 7.4 7.4 8.4 4.3 4.1 4.3 -
19-Aug-10 - 3.0 3.0 2.3 0.0 0.0 0.8 -
20-Aug-10 0.3 1.5 3.8 2.3 0.0 0.0 0.3 -
21-Aug-10 0.0 0.0 0.3 0.0 0.0 0.0 0.0 -
22-Aug-10 1.3 1.5 2.3 2.0 1.0 0.0 0.3 0.3
23-Aug-10 18.8 19.6 17.8 17.3 17.8 0.0 13.0 11.4
24-Aug-10 21.3 19.3 17.8 17.0 15.7 0.0 9.4 11.7
25-Aug-10 0.8 0.3 0.3 0.0 0.3 0.0 0.5 0.5
26-Aug-10 1.3 2.8 2.8 2.3 0.0 0.0 0.0 0.0
27-Aug-10 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0
28-Aug-10 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0
29-Aug-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30-Aug-10 0.0 0.0 0.0 0.0 0.5 0.3 0.0 0.0
31-Aug-10 4.6 4.6 6.6 5.8 9.4 0.5 7.1 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Sep-10 7.6 8.9 10.2 9.9 5.6 - 4.1 0.8
2-Sep-10 77.0 77.2 72.1 72.6 65.3 - 50.3 0.0
3-Sep-10 17.0 17.5 16.3 16.8 10.4 - 10.9 0.0
4-Sep-10 0.3 0.3 0.5 0.3 0.5 - 0.8 0.0
5-Sep-10 10.7 10.4 10.9 9.4 3.0 - 2.3 0.0
6-Sep-10 3.0 3.0 4.1 3.3 4.8 - 9.4 0.0
7-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 0.3
8-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
9-Sep-10 4.8 3.8 5.3 4.1 1.8 - 2.3 0.0
10-Sep-10 4.6 3.0 3.6 3.6 3.0 - 5.1 0.0
11-Sep-10 0.3 0.3 1.5 0.5 0.5 - 2.5 0.0
12-Sep-10 0.0 0.0 0.3 0.0 0.5 - 0.3 0.3
13-Sep-10 0.0 0.0 0.0 0.0 0.3 - 0.0 1.3
14-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 1.3
15-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 4.6
16-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 7.9
17-Sep-10 0.0 2.8 0.0 0.0 0.0 - 0.0 0.0
18-Sep-10 0.0 0.0 0.8 0.0 0.3 - 0.0 0.0
19-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
20-Sep-10 0.0 0.0 0.0 0.0 0.0 - 0.0 1.8
21-Sep-10 - - - - - - - -
22-Sep-10 - - - - - - - -
23-Sep-10 - - - - - - - -
24-Sep-10 - - - - - - - -
25-Sep-10 - - - - - - - -
26-Sep-10 - - - - - - - -
27-Sep-10 - - - - - - - -
28-Sep-10 - - - - - - - -
29-Sep-10 - - - - - - - -
30-Sep-10 - - - - - - - -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

7-Jun-11 0.0 0.3 0.0 - 0.0 0.0 0.0 0.0
8-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
9-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
10-Jun-11 0.0 0.0 0.0 - 0.5 0.0 0.0 0.0
11-Jun-11 0.0 2.3 0.0 - 0.5 0.0 0.0 2.3
12-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 1.0
13-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
14-Jun-11 0.0 2.3 0.0 - 1.5 0.0 0.0 4.3
15-Jun-11 0.0 0.0 0.0 - 0.3 0.0 0.0 1.3
16-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 2.3
17-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
18-Jun-11 0.0 1.8 0.0 - 2.3 0.0 0.0 0.0
19-Jun-11 0.0 1.3 0.0 - 1.5 0.0 0.0 0.0
20-Jun-11 0.0 0.0 0.0 - 1.3 0.0 0.0 0.0
21-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
22-Jun-11 0.0 0.3 0.0 - 0.0 0.0 0.0 0.0
23-Jun-11 0.0 8.6 0.0 - 0.5 0.0 0.0 0.0
24-Jun-11 0.0 14.7 0.0 - 15.2 0.0 0.0 0.0
25-Jun-11 0.0 0.0 0.0 - 0.8 0.0 0.0 0.0
26-Jun-11 0.0 0.0 0.0 - 1.0 0.0 0.0 0.0
27-Jun-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
28-Jun-11 0.0 6.1 0.0 - 0.3 0.0 0.0 0.0
29-Jun-11 0.0 2.3 0.0 - 3.8 0.0 0.0 0.0
30-Jun-11 0.0 4.6 0.0 - 1.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Jul-11 0.0 0.8 0.0 - 0.8 0.0 0.0 3.0
2-Jul-11 0.0 5.3 0.0 - 1.3 0.0 0.0 0.5
3-Jul-11 0.0 10.9 0.0 - 6.1 0.0 0.0 5.6
4-Jul-11 0.0 4.1 0.0 - 6.9 0.0 0.0 6.1
5-Jul-11 0.0 0.3 0.0 - 4.1 0.0 0.0 1.5
6-Jul-11 0.0 0.8 0.0 - 0.0 0.0 0.0 0.0
7-Jul-11 0.0 0.3 0.0 - 0.0 0.0 0.0 1.0
8-Jul-11 0.0 1.5 0.0 - 0.8 0.0 0.0 0.0
9-Jul-11 0.0 3.3 0.0 - 1.3 0.0 0.3 1.3
10-Jul-11 0.0 0.0 0.5 - 0.5 0.0 0.0 2.8
11-Jul-11 0.0 4.3 0.0 - 0.0 0.0 0.0 0.0
12-Jul-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
13-Jul-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
14-Jul-11 0.0 0.0 0.0 - 0.0 0.0 0.0 2.0
15-Jul-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
16-Jul-11 0.0 0.0 0.0 - 0.0 17.8 0.0 0.0
17-Jul-11 0.0 0.0 0.5 - 0.0 3.6 0.0 0.0
18-Jul-11 0.0 0.0 4.8 - 1.0 0.0 0.0 0.0
19-Jul-11 0.0 0.0 2.0 - 1.8 0.0 0.0 1.0
20-Jul-11 0.0 0.0 3.3 - 2.3 0.0 0.0 1.3
21-Jul-11 0.0 0.0 3.0 - 0.8 0.0 0.0 1.0
22-Jul-11 0.0 0.0 0.8 - 0.3 0.0 0.0 0.3
23-Jul-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
24-Jul-11 0.0 0.0 4.8 - 1.3 0.0 0.3 0.0
25-Jul-11 0.0 0.0 1.8 - 0.5 0.5 0.0 2.0
26-Jul-11 0.0 0.0 8.1 - 2.8 0.0 0.0 3.8
27-Jul-11 0.0 0.0 18.0 - 14.0 0.0 0.0 8.6
28-Jul-11 0.0 2.5 8.6 - 5.1 0.0 0.0 17.0
29-Jul-11 0.0 4.3 3.6 - 2.0 0.0 0.0 0.0
30-Jul-11 0.0 2.0 2.5 - 2.3 0.0 0.0 0.0
31-Jul-11 0.0 0.3 2.3 - 0.5 0.0 0.3 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
2-Aug-11 0.0 1.0 0.8 - 0.5 10.2 1.8 0.8
3-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
4-Aug-11 0.0 6.4 6.9 - 3.6 0.0 4.6 0.3
5-Aug-11 0.0 0.0 0.3 - 0.0 0.0 0.0 5.3
6-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
7-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
8-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
9-Aug-11 1.5 0.0 0.0 - 0.0 3.3 0.0 0.0
10-Aug-11 0.0 3.0 2.5 - 0.3 0.0 0.3 0.0
11-Aug-11 0.0 13.2 11.9 - 7.1 2.8 4.3 0.0
12-Aug-11 0.0 0.5 0.8 - 0.0 0.0 0.3 0.0
13-Aug-11 0.0 1.0 1.5 - 0.8 0.0 0.5 0.0
14-Aug-11 0.0 1.0 1.5 - 0.3 0.0 0.3 0.0
15-Aug-11 0.0 18.3 18.0 - 5.6 0.0 3.3 0.0
16-Aug-11 0.0 18.3 19.8 - 14.0 0.0 9.1 0.0
17-Aug-11 0.0 10.7 9.7 - 5.6 0.0 3.3 0.0
18-Aug-11 0.0 0.8 1.3 - 0.3 0.0 1.5 0.0
19-Aug-11 0.0 20.8 19.6 - 12.7 0.0 11.2 0.0
20-Aug-11 0.0 54.1 50.8 - 43.4 0.0 37.1 0.0
21-Aug-11 0.0 28.4 25.9 - 18.8 0.0 12.7 0.0
22-Aug-11 0.0 11.4 10.2 - 5.1 0.0 3.3 0.0
23-Aug-11 0.0 9.9 3.0 - 12.4 0.0 2.5 0.0
24-Aug-11 0.0 11.2 0.0 - 15.7 0.0 4.8 8.6
25-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
26-Aug-11 0.0 7.4 0.0 - 2.8 3.0 1.8 0.5
27-Aug-11 0.0 3.8 0.0 - 1.8 0.0 1.5 1.5
28-Aug-11 0.0 23.9 0.0 - 12.2 0.0 8.6 5.1
29-Aug-11 0.0 3.6 0.0 - 3.8 0.0 5.6 6.1
30-Aug-11 0.0 0.3 0.0 - 0.8 0.0 0.8 7.6
31-Aug-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Sep-11 0.0 15.7 0.0 - 6.1 0.0 5.1 6.1
2-Sep-11 0.0 0.8 0.0 - 0.0 0.0 0.5 0.8
3-Sep-11 0.0 27.9 0.0 - 24.6 0.0 13.0 3.8
4-Sep-11 0.0 14.0 0.0 - 11.9 0.0 7.6 18.8
5-Sep-11 0.0 6.6 0.0 - 9.1 0.0 8.9 3.3
6-Sep-11 0.0 21.8 0.0 - 89.7 0.0 77.2 45.7
7-Sep-11 0.0 0.0 0.0 - 18.5 3.0 16.8 51.8
8-Sep-11 0.0 0.0 23.6 - 0.0 0.3 0.0 23.4
9-Sep-11 1.0 0.0 0.3 - 0.5 2.0 1.3 0.0
10-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
11-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
12-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
13-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
14-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
15-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
16-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
17-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
18-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
19-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
20-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
21-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
22-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
23-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
24-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
25-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
26-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
27-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
28-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
29-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
30-Sep-11 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

6-Jun-12 - - - 0.3 - - - -
7-Jun-12 - - - 10.9 - - - -
8-Jun-12 - - - 0.0 - - - -
9-Jun-12 - - - 0.0 - - - -
10-Jun-12 - - - 2.8 - - - -
11-Jun-12 - - - 10.4 - - - -
12-Jun-12 - - - 0.3 - - - -
13-Jun-12 - - - 1.3 - - - -
14-Jun-12 - - - 0.5 - - - -
15-Jun-12 - - - 7.6 - - - -
16-Jun-12 - - - 13.2 - - - -
17-Jun-12 - - - 1.0 - - - -
18-Jun-12 - - - 0.0 - - - -
19-Jun-12 - - - 0.0 - - - -
20-Jun-12 - - - 0.0 - - - -
21-Jun-12 - - - 3.8 - - - -
22-Jun-12 - - - 0.0 - - - -
23-Jun-12 - - - 0.0 - - - -
24-Jun-12 - - - 0.0 - - - -
25-Jun-12 - - - 0.8 - - - -
26-Jun-12 - - - 4.6 - - - -
27-Jun-12 - - - 2.3 - - - -
28-Jun-12 - - - 4.6 - - - -
29-Jun-12 - - - 5.8 - - - -
30-Jun-12 - - - 2.0 - - - -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Jul-12 - - - 4.1 - - - -
2-Jul-12 - - - 0.8 - - - -
3-Jul-12 - - - 0.0 - - - -
4-Jul-12 - - - 0.0 - - - -
5-Jul-12 - - - 0.0 - - - -
6-Jul-12 - - - 0.0 - - - -
7-Jul-12 - - - 6.6 - - - -
8-Jul-12 - - - 3.6 - - - -
9-Jul-12 - - - 0.8 - - - -
10-Jul-12 - - - 5.1 - - - -
11-Jul-12 - - - 0.0 - - - -
12-Jul-12 - - - 0.0 - - - -
13-Jul-12 0.0 0.5 2.5 0.0 0.0 0.0 0.5 1.0
14-Jul-12 10.2 10.2 7.6 9.7 4.1 4.3 4.6 2.5
15-Jul-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5
16-Jul-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17-Jul-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18-Jul-12 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
19-Jul-12 4.3 3.6 2.5 3.3 2.5 3.0 3.0 1.8
20-Jul-12 3.6 3.3 - 3.0 0.3 0.5 0.8 0.5
21-Jul-12 24.4 23.4 - 24.6 19.3 20.3 18.5 -
22-Jul-12 0.0 0.0 - 0.0 1.0 1.3 0.8 -
23-Jul-12 0.0 0.0 - 0.5 0.0 0.0 0.0 -
24-Jul-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
25-Jul-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
26-Jul-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
27-Jul-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
28-Jul-12 0.3 0.3 - 0.3 0.0 0.0 0.0 -
29-Jul-12 4.6 4.3 - 4.3 5.3 5.8 5.1 -
30-Jul-12 4.6 3.0 - 3.0 3.6 3.8 4.3 -
31-Jul-12 11.9 13.2 - 10.2 6.6 6.4 4.8 -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Aug-12 1.5 1.0 - 1.0 0.3 0.5 0.8 -
2-Aug-12 0.5 0.5 - 0.5 0.8 0.8 1.0 -
3-Aug-12 13.2 14.7 - 15.7 6.1 6.9 5.6 -
4-Aug-12 2.0 3.0 - 3.0 1.0 1.0 0.3 -
5-Aug-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
6-Aug-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
7-Aug-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
8-Aug-12 8.6 10.4 - 9.7 4.6 7.1 3.8 -
9-Aug-12 5.8 5.6 - 5.1 3.6 4.1 5.1 -
10-Aug-12 0.8 0.5 - 0.5 0.3 0.5 0.3 -
11-Aug-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
12-Aug-12 0.0 0.0 - 0.0 0.0 0.0 0.0 -
13-Aug-12 10.9 9.7 - 8.9 10.9 9.7 13.2 -
14-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
15-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
16-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
17-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
18-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
19-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
20-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
21-Aug-12 0.0 0.0 - 0.5 0.0 - 0.0 -
22-Aug-12 1.3 1.3 - 1.8 0.3 - 0.3 -
23-Aug-12 16.5 15.2 - 14.7 2.8 - 2.3 -
24-Aug-12 0.5 0.3 - 0.5 0.0 - 0.3 -
25-Aug-12 0.0 0.0 - 0.0 0.3 - 0.0 -
26-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -
27-Aug-12 1.5 4.1 - 3.3 0.3 - 0.5 -
28-Aug-12 13.7 16.0 - 17.8 9.9 - 10.2 -
29-Aug-12 3.8 3.3 - 3.6 3.8 - 3.3 -
30-Aug-12 0.0 0.3 - 0.3 0.3 - 0.0 -
31-Aug-12 0.0 0.0 - 0.0 0.0 - 0.0 -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.1  2008 – 2012 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 1 Mitchell 2 Mitchell 3 Mitchell 4 Unuk 1 Unuk 2 Unuk 3 Unuk 4
Total Daily Precipitation (mm)

1-Sep-12 0.5 0.5 - 2.0 0.3 - 0.3 -
2-Sep-12 7.6 8.4 - 6.6 2.5 - 2.5 -
3-Sep-12 5.6 3.8 - 3.6 5.3 - 4.1 -
4-Sep-12 4.6 4.8 - 4.1 1.8 - 3.0 -
5-Sep-12 0.0 0.0 - 0.0 0.3 - 0.0 -
6-Sep-12 0.0 0.0 - 0.0 0.0 - 0.0 -
7-Sep-12 0.0 0.0 - 0.0 0.0 - 0.0 -
8-Sep-12 0.0 0.0 - 0.0 0.0 - 0.0 -
9-Sep-12 11.9 18.0 - 12.7 11.9 - 7.6 -
10-Sep-12 8.1 7.9 - 7.1 2.0 - 1.3 -
11-Sep-12 4.3 10.2 - 11.4 0.3 - 1.5 -
12-Sep-12 21.8 37.3 - 33.3 14.0 - 11.7 -
13-Sep-12 46.7 31.5 - 33.5 31.0 - 25.7 -
14-Sep-12 0.5 0.8 - 0.8 0.5 - 0.5 -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
2013
1-Jun-13 - - - - -
2-Jun-13 - - - - -
3-Jun-13 - - - 0.0 -
4-Jun-13 4.1 4.8 4.8 2.5 3.6
5-Jun-13 1.5 0.8 1.8 1.5 1.3
6-Jun-13 5.8 6.1 5.8 5.3 4.1
7-Jun-13 3.0 3.6 4.1 4.6 4.8
8-Jun-13 0.8 0.5 1.0 1.3 0.8
9-Jun-13 0.0 0.0 0.0 0.3 0.0
10-Jun-13 0.8 3.8 3.6 2.0 0.5
11-Jun-13 0.0 0.0 0.0 0.0 0.0
12-Jun-13 0.0 0.0 0.5 0.0 0.0
13-Jun-13 0.0 0.0 0.0 0.0 0.0
14-Jun-13 1.0 0.8 0.8 0.8 0.8
15-Jun-13 0.3 0.3 0.3 0.5 0.3
16-Jun-13 2.5 3.6 2.5 0.5 0.8
17-Jun-13 0.0 0.0 0.0 0.0 0.0
18-Jun-13 1.3 1.8 2.3 1.5 1.0
19-Jun-13 1.0 0.8 0.8 0.8 0.5
20-Jun-13 0.3 0.5 0.3 0.3 0.3
21-Jun-13 0.0 0.0 0.0 0.0 0.0
22-Jun-13 0.8 1.0 1.0 0.0 0.0
23-Jun-13 0.0 0.5 0.8 0.0 0.3
24-Jun-13 5.1 2.5 4.8 3.6 3.6
25-Jun-13 8.1 7.1 9.1 11.7 8.4
26-Jun-13 0.3 0.0 0.0 0.0 0.3
27-Jun-13 0.3 1.0 1.5 0.3 0.8
28-Jun-13 0.5 0.5 0.8 0.3 1.0
29-Jun-13 0.3 0.5 0.3 0.3 0.5
30-Jun-13 3.6 3.6 2.3 2.5 6.4

Note:
dash (-) = Missing or erroneous data that were removed

Total Daily Precipitation (mm)
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Jul-13 4.1 4.1 5.3 6.9 4.6
2-Jul-13 0.0 0.0 0.0 0.0 0.0
3-Jul-13 0.3 0.0 3.0 4.1 2.3
4-Jul-13 1.8 3.3 1.5 1.0 0.5
5-Jul-13 0.0 0.0 0.0 0.0 0.0
6-Jul-13 0.0 0.0 0.0 0.0 0.0
7-Jul-13 0.0 0.0 0.0 0.0 0.0
8-Jul-13 7.6 7.4 9.4 7.1 9.1
9-Jul-13 4.1 4.1 4.6 3.0 2.8
10-Jul-13 4.8 5.1 6.1 3.0 2.5
11-Jul-13 22.4 15.7 21.6 20.6 14.2
12-Jul-13 13.0 23.4 21.1 9.1 9.4
13-Jul-13 34.5 33.3 34.5 29.2 24.1
14-Jul-13 0.0 0.3 0.0 0.0 0.0
15-Jul-13 0.0 0.0 0.0 0.0 0.0
16-Jul-13 0.0 0.0 0.0 0.0 0.0
17-Jul-13 0.0 0.0 0.0 0.0 0.0
18-Jul-13 0.0 0.0 0.0 0.0 0.0
19-Jul-13 0.0 0.0 0.0 0.0 0.0
20-Jul-13 0.5 1.5 1.5 0.0 0.5
21-Jul-13 1.3 1.0 1.3 2.0 1.3
22-Jul-13 0.3 1.0 0.8 0.0 0.3
23-Jul-13 3.0 2.8 3.0 5.1 3.0
24-Jul-13 0.3 0.5 0.3 0.0 0.0
25-Jul-13 6.9 6.9 8.9 5.8 5.6
26-Jul-13 0.3 2.0 1.5 0.0 0.0
27-Jul-13 0.3 0.5 0.3 0.0 0.0
28-Jul-13 0.0 0.0 0.3 0.5 0.0
29-Jul-13 0.3 1.3 0.8 - 1.0
30-Jul-13 0.0 0.0 0.0 - 0.0
31-Jul-13 0.0 0.0 0.0 - 0.0

Note:
dash (-) = Missing or erroneous data that were removed

Page 21 of 27



Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Aug-13 0.0 0.0 0.0 - 0.0
2-Aug-13 0.0 0.0 0.0 - 0.0
3-Aug-13 0.0 0.0 0.0 - 0.0
4-Aug-13 0.0 0.0 0.0 - 0.0
5-Aug-13 0.0 0.0 0.0 - 0.0
6-Aug-13 0.0 0.0 0.0 - 0.0
7-Aug-13 0.0 0.0 0.0 - 0.0
8-Aug-13 1.5 1.8 1.8 - 1.5
9-Aug-13 1.0 1.0 1.0 - 1.3
10-Aug-13 - 0.0 0.0 - 0.0
11-Aug-13 - 0.0 0.0 - 0.0
12-Aug-13 - 0.0 0.0 - 0.0
13-Aug-13 - 0.0 0.0 - 0.0
14-Aug-13 - 0.3 0.0 - 0.0
15-Aug-13 - 6.4 8.1 - 6.6
16-Aug-13 - 0.0 0.0 - 0.0
17-Aug-13 - 7.1 9.1 - 9.1
18-Aug-13 - 9.1 14.7 - 10.7
19-Aug-13 - 5.3 6.6 - 6.6
20-Aug-13 - 0.5 1.0 - 0.8
21-Aug-13 - 3.8 4.6 - 4.8
22-Aug-13 - 5.3 6.1 - 5.1
23-Aug-13 - 0.0 0.3 - 0.3
24-Aug-13 - 5.1 5.1 - 5.6
25-Aug-13 - 0.3 0.5 - 0.3
26-Aug-13 - 0.3 0.3 - 0.3
27-Aug-13 - 5.1 4.8 - 4.3
28-Aug-13 - 0.3 0.0 - 0.3
29-Aug-13 - 0.0 0.0 - 0.0
30-Aug-13 - 2.0 1.8 - 2.3
31-Aug-13 - 2.0 2.3 - 2.3

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Sep-13 - 0.0 0.0 - 0.0
2-Sep-13 - 0.0 0.0 - 0.0
3-Sep-13 - 0.0 0.0 - 0.0
4-Sep-13 - 3.8 4.3 - 3.0
5-Sep-13 - 1.3 1.5 - 0.8
6-Sep-13 - 0.0 0.0 - 0.0
7-Sep-13 - 0.0 0.0 - 0.0
8-Sep-13 - 7.4 8.6 - 7.9
9-Sep-13 - 0.0 0.0 - 0.0
10-Sep-13 - 0.0 0.0 - 0.0
11-Sep-13 - 0.0 0.0 - 0.0
12-Sep-13 - 0.0 0.0 - 0.0
13-Sep-13 - 0.0 0.0 - 0.0
14-Sep-13 - 0.0 0.0 - 0.0
15-Sep-13 - 0.3 0.0 - 0.0
16-Sep-13 - 4.6 7.1 - 7.1
17-Sep-13 - 0.5 0.5 - 2.5
18-Sep-13 - 1.8 2.5 - 1.8
19-Sep-13 - 10.7 12.4 - 13.0
20-Sep-13 - 8.9 13.7 - 10.9
21-Sep-13 - 3.0 4.8 - 3.6
22-Sep-13 - 1.8 3.0 - 3.0
23-Sep-13 - 0.8 4.1 - 2.8
24-Sep-13 - 2.0 0.5 - 0.3
25-Sep-13 - 0.0 0.0 - 0.0
26-Sep-13 - 4.1 7.6 - 7.9
27-Sep-13 - 6.1 6.1 - 5.1
28-Sep-13 - 2.5 2.0 - 3.3
29-Sep-13 - 5.6 0.5 - 0.3
30-Sep-13 - - - - -

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

2014
20-Jun-14 0.0 - 0.0 0.0 -
21-Jun-14 0.3 0.8 0.3 0.3 0.3
22-Jun-14 5.1 4.6 5.3 8.1 0.0
23-Jun-14 6.1 4.8 5.1 6.1 0.0
24-Jun-14 2.3 4.3 5.1 4.3 0.0
25-Jun-14 0.8 1.3 0.5 0.5 1.3
26-Jun-14 0.0 0.0 0.0 0.0 0.0
27-Jun-14 0.8 0.5 1.0 0.8 1.5
28-Jun-14 2.0 2.0 2.5 2.0 0.3
29-Jun-14 1.0 1.3 1.0 1.0 1.3
30-Jun-14 1.8 2.3 2.8 1.0 1.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Jul-14 1.8 0.8 0.5 1.8 0.5
2-Jul-14 6.9 9.4 9.7 9.1 4.1
3-Jul-14 0.3 0.0 0.3 0.0 0.0
4-Jul-14 2.8 3.0 3.0 2.5 1.3
5-Jul-14 0.0 0.3 0.0 0.0 0.0
6-Jul-14 0.0 0.0 0.3 0.3 0.3
7-Jul-14 0.8 0.5 4.1 0.3 0.5
8-Jul-14 6.1 5.3 8.1 6.9 3.6
9-Jul-14 1.3 2.3 1.8 1.5 0.5
10-Jul-14 0.0 0.0 0.0 0.0 0.0
11-Jul-14 0.0 0.0 0.0 0.0 0.0
12-Jul-14 0.0 0.0 0.0 0.0 0.0
13-Jul-14 0.0 0.0 0.0 0.0 0.0
14-Jul-14 0.0 0.0 0.0 0.0 0.0
15-Jul-14 0.0 0.0 6.1 0.0 0.0
16-Jul-14 0.0 0.0 0.0 0.0 0.0
17-Jul-14 4.8 2.5 3.8 4.1 0.0
18-Jul-14 19.8 17.5 23.6 20.6 0.0
19-Jul-14 2.8 2.8 6.1 3.3 0.0
20-Jul-14 4.1 1.8 0.5 0.5 0.0
21-Jul-14 2.5 3.0 3.0 2.5 0.0
22-Jul-14 0.0 0.0 0.0 0.3 0.0
23-Jul-14 0.0 0.0 0.0 2.8 0.0
24-Jul-14 0.3 0.8 1.0 0.5 0.0
25-Jul-14 0.3 0.5 0.5 1.3 0.0
26-Jul-14 0.5 0.3 0.3 0.3 0.0
27-Jul-14 5.3 5.6 6.9 6.6 0.0
28-Jul-14 2.5 2.3 2.8 2.8 0.0
29-Jul-14 5.6 6.6 7.9 6.4 0.0
30-Jul-14 2.5 2.0 3.0 0.8 0.0
31-Jul-14 0.3 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Aug-14 0.0 0.0 0.0 0.0 0.0
2-Aug-14 0.0 0.0 0.0 0.0 0.0
3-Aug-14 0.0 0.0 0.0 0.0 0.0
4-Aug-14 2.0 0.0 0.0 0.0 0.0
5-Aug-14 0.8 2.8 2.5 2.3 0.0
6-Aug-14 0.0 0.5 1.0 0.3 0.0
7-Aug-14 6.1 4.6 3.6 3.3 0.0
8-Aug-14 2.8 2.3 2.3 1.3 0.0
9-Aug-14 25.1 8.9 7.1 6.4 0.0
10-Aug-14 8.1 19.6 15.0 15.7 0.0
11-Aug-14 0.0 0.3 0.5 0.0 0.0
12-Aug-14 13.5 0.0 0.8 0.0 0.0
13-Aug-14 1.8 0.0 0.0 0.0 0.0
14-Aug-14 0.0 0.0 0.0 0.0 0.0
15-Aug-14 0.0 6.9 8.6 7.1 0.0
16-Aug-14 0.0 0.0 0.0 0.0 0.0
17-Aug-14 1.8 11.4 11.9 11.9 0.0
18-Aug-14 0.3 2.3 3.8 2.3 0.0
19-Aug-14 0.0 0.8 0.5 1.0 0.0
20-Aug-14 0.0 0.0 0.0 0.0 0.0
21-Aug-14 1.0 0.0 0.0 0.0 0.0
22-Aug-14 0.0 0.0 0.0 0.0 0.0
23-Aug-14 0.0 1.5 2.0 2.5 0.0
24-Aug-14 0.0 8.1 8.6 8.9 0.0
25-Aug-14 0.0 2.3 3.0 2.3 0.0
26-Aug-14 0.0 13.5 18.3 11.7 0.0
27-Aug-14 0.0 0.5 0.5 0.3 0.0
28-Aug-14 0.0 1.0 1.5 1.8 0.0
29-Aug-14 0.0 6.1 6.6 9.7 0.0
30-Aug-14 0.0 8.9 9.4 8.1 0.0
31-Aug-14 0.0 7.4 7.6 6.4 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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Appendix D-6.2  2013 – 2014 Tipping Bucket Rain Gauge Network Daily Data

Date Mitchell 2 Mitchell 3 Mitchell 4 Mitchell 5 Mitchell 6
Total Daily Precipitation (mm)

1-Sep-14 0.0 16.8 5.8 14.5 0.0
2-Sep-14 0.0 0.3 2.8 0.0 0.0
3-Sep-14 0.0 0.0 1.0 0.0 0.0
4-Sep-14 0.0 0.3 1.5 0.0 0.0
5-Sep-14 0.0 0.5 0.3 0.0 0.0
6-Sep-14 0.0 0.0 0.3 0.0 0.0
7-Sep-14 0.0 20.6 0.3 12.7 0.0
8-Sep-14 0.0 0.0 0.3 0.0 0.0
9-Sep-14 0.0 0.0 0.3 0.0 0.0
10-Sep-14 0.0 0.0 0.3 0.0 0.0
11-Sep-14 0.0 0.0 0.0 0.0 0.0
12-Sep-14 0.0 0.3 0.3 0.0 0.0
13-Sep-14 0.0 0.0 0.0 0.0 0.0
14-Sep-14 0.0 0.0 0.0 0.0 0.0
15-Sep-14 0.0 0.0 0.0 0.0 0.0
16-Sep-14 0.0 0.0 0.0 0.0 0.0
17-Sep-14 0.0 0.8 0.0 1.0 0.0
18-Sep-14 0.0 17.0 0.0 16.0 0.0
19-Sep-14 0.0 19.1 0.0 21.6 0.0
20-Sep-14 0.0 52.1 0.0 52.8 0.0
21-Sep-14 0.0 7.9 0.3 9.1 0.0
22-Sep-14 0.0 1.3 0.0 2.5 0.0
23-Sep-14 0.0 0.0 0.0 0.0 0.0
24-Sep-14 0.0 5.6 0.0 5.6 0.0
25-Sep-14 0.0 0.5 0.3 0.8 0.0
26-Sep-14 0.0 0.0 0.0 0.0 0.0
27-Sep-14 0.0 10.9 0.0 16.0 0.0
28-Sep-14 0.0 46.2 0.0 49.8 0.0
29-Sep-14 0.0 1.3 0.3 1.5 0.0
30-Sep-14 0.0 0.0 0.0 0.0 0.0

Note:
dash (-) = Missing or erroneous data that were removed
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KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix D-7  

2010-2014 Sulphurets Pan Evaporation Daily Data 
  



Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

2010

1-Jul-10 - 3.0 -

2-Jul-10 - 0.4 -

3-Jul-10 - 9.9 -

4-Jul-10 - 1.3 -

5-Jul-10 - 1.7 -

6-Jul-10 - 3.8 -

7-Jul-10 - 1.5 -

8-Jul-10 - 0.4 -

9-Jul-10 - 0.0 -

10-Jul-10 - 0.0 -

11-Jul-10 - 0.0 -

12-Jul-10 - 0.8 -

13-Jul-10 - 2.7 -

14-Jul-10 - 0.0 -

15-Jul-10 - 2.3 -

16-Jul-10 - 0.3 -

17-Jul-10 - 0.1 -

18-Jul-10 - 3.8 -

19-Jul-10 42.0 0.0 29.4

20-Jul-10 4.6 1.0 3.9

21-Jul-10 0.0 0.0 0.0

22-Jul-10 1.3 0.0 0.9

23-Jul-10 0.0 42.8 5.4

24-Jul-10 - 3.4 -

25-Jul-10 - 0.9 -

26-Jul-10 3.0 4.2 5.1

27-Jul-10 5.1 1.4 4.5

28-Jul-10 5.1 0.0 3.6

29-Jul-10 4.3 0.0 3.0

30-Jul-10 2.4 0.3 1.9

31-Jul-10 3.7 2.9 4.6

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Aug-10 2.1 0.0 1.4

2-Aug-10 1.3 1.2 1.8

3-Aug-10 3.3 0.0 2.3

4-Aug-10 4.9 1.3 4.4

5-Aug-10 4.6 0.0 3.2

6-Aug-10 0.0 11.4 0.6

7-Aug-10 0.0 0.4 0.0

8-Aug-10 0.0 0.0 0.0

9-Aug-10 0.5 2.0 1.7

10-Aug-10 1.2 0.7 1.3

11-Aug-10 2.3 0.0 1.6

12-Aug-10 3.6 1.2 3.4

13-Aug-10 4.6 1.6 4.3

14-Aug-10 2.0 0.2 1.6

15-Aug-10 0.0 0.2 0.0

16-Aug-10 4.2 0.0 2.9

17-Aug-10 1.0 1.5 1.7

18-Aug-10 0.0 4.7 0.9

19-Aug-10 0.0 1.0 0.0

20-Aug-10 0.8 0.2 0.7

21-Aug-10 0.0 1.3 0.7

22-Aug-10 0.0 0.0 0.0

23-Aug-10 0.0 16.9 2.1

24-Aug-10 0.0 23.2 4.3

25-Aug-10 0.0 1.4 0.7

26-Aug-10 0.2 1.1 0.9

27-Aug-10 1.1 0.0 0.7

28-Aug-10 2.0 1.8 2.6

29-Aug-10 2.8 0.0 1.9

30-Aug-10 1.1 0.8 1.3

31-Aug-10 0.0 4.2 2.4

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Sep-10 0.0 5.5 1.4

2-Sep-10 - 0.0 -

3-Sep-10 - 18.7 -

4-Sep-10 - 0.5 -

5-Sep-10 - 7.5 -

6-Sep-10 - 3.1 -

7-Sep-10 - 1.3 -

8-Sep-10 - 0.0 -

9-Sep-10 - 3.6 -

10-Sep-10 - 4.2 -

11-Sep-10 - 1.5 -

12-Sep-10 - 0.0 -

13-Sep-10 - 0.0 -

14-Sep-10 - 0.0 -

15-Sep-10 - 1.0 -

16-Sep-10 - 0.1 -

17-Sep-10 - 0.3 -

18-Sep-10 - 0.2 -

19-Sep-10 - 0.0 -

20-Sep-10 - 0.0 -

21-Sep-10 - 0.9 2.4

22-Sep-10 - 0.3 1.0

23-Sep-10 - 1.9 1.4

24-Sep-10 - 21.0 -

25-Sep-10 - 34.9 -

26-Sep-10 - 16.6 -

27-Sep-10 - 56.0 -

28-Sep-10 - 10.6 -

29-Sep-10 - 2.3 -

30-Sep-10 - 0.0 -

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

2011

10-Jul-11 - 1.4 -

11-Jul-11 1.8 4.8 4.5

12-Jul-11 0.0 6.4 0.0

13-Jul-11 0.4 1.0 1.0

14-Jul-11 5.3 0.4 3.9

15-Jul-11 0.0 1.0 0.0

16-Jul-11 0.0 0.0 0.0

17-Jul-11 2.2 0.9 2.2

18-Jul-11 0.4 7.4 5.2

19-Jul-11 0.0 2.3 0.0

20-Jul-11 0.0 10.1 5.7

21-Jul-11 0.0 1.9 0.4

22-Jul-11 0.4 0.3 0.4

23-Jul-11 0.1 0.0 0.0

24-Jul-11 2.6 0.0 1.2

25-Jul-11 0.0 1.8 0.0

26-Jul-11 0.0 2.4 1.3

27-Jul-11 0.0 14.1 7.2

28-Jul-11 0.0 7.3 0.0

29-Jul-11 0.0 2.2 0.0

30-Jul-11 0.0 4.8 3.0

31-Jul-11 0.0 0.0 0.0

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Aug-11 0.1 1.4 1.0

2-Aug-11 0.4 0.0 0.2

3-Aug-11 49.6 0.0 34.7

4-Aug-11 3.2 5.4 5.8

5-Aug-11 0.0 1.2 0.0

6-Aug-11 0.2 0.0 0.0

7-Aug-11 1.0 4.6 3.8

8-Aug-11 2.7 0.0 1.5

9-Aug-11 2.5 0.9 2.3

10-Aug-11 3.8 3.8 5.2

11-Aug-11 1.1 8.8 6.6

12-Aug-11 0.0 1.0 0.0

13-Aug-11 1.1 0.5 1.1

14-Aug-11 1.2 2.0 2.1

15-Aug-11 0.0 8.4 5.3

16-Aug-11 0.0 17.2 3.7

17-Aug-11 0.0 4.6 0.0

18-Aug-11 0.0 0.7 0.0

19-Aug-11 0.1 18.4 12.3

20-Aug-11 - 52.1 -

21-Aug-11 - 26.6 -

22-Aug-11 - 10.0 -

23-Aug-11 - 11.6 -

24-Aug-11 - 13.8 -

25-Aug-11 - 1.5 -

26-Aug-11 - 6.4 -

27-Aug-11 - 3.9 -

28-Aug-11 - 18.3 -

29-Aug-11 - 1.2 -

30-Aug-11 - 0.0 -

31-Aug-11 - 0.3 -

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Sep-11 - 5.5 -

2-Sep-11 - 0.9 -

3-Sep-11 - 20.5 -

4-Sep-11 - 10.4 -

5-Sep-11 - 6.2 -

6-Sep-11 - 90.0 -

7-Sep-11 - 43.0 -

8-Sep-11 - 57.4 -

9-Sep-11 - 0.0 -

10-Sep-11 0.0 0.0 0.0

11-Sep-11 0.4 0.0 0.0

12-Sep-11 1.7 0.0 0.0

13-Sep-11 2.7 0.0 0.0

14-Sep-11 0.5 0.0 0.0

15-Sep-11 0.0 0.0 0.0

16-Sep-11 0.0 0.0 0.0

17-Sep-11 0.3 0.0 0.0

18-Sep-11 0.0 0.0 0.0

19-Sep-11 0.0 0.0 0.0

20-Sep-11 0.0 12.3 8.0

21-Sep-11 0.0 15.5 0.0

22-Sep-11 0.0 0.2 0.0

23-Sep-11 0.0 13.0 3.3

24-Sep-11 - 0.0 -

25-Sep-11 - 0.0 -

26-Sep-11 - 0.0 -

27-Sep-11 - 0.2 -

28-Sep-11 - 0.0 -

29-Sep-11 - 0.0 -

30-Sep-11 - 0.0 -

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

2012

13-Jul-12 - 0.0 -

14-Jul-12 3.4 10.2 2.4

15-Jul-12 3.0 0.0 2.1

16-Jul-12 5.5 0.0 3.9

17-Jul-12 2.4 0.0 1.7

18-Jul-12 0.2 0.0 0.1

19-Jul-12 1.0 4.3 0.7

20-Jul-12 5.1 3.6 3.6

21-Jul-12 2.1 24.4 1.5

22-Jul-12 0.0 0.0 0.0

23-Jul-12 0.0 0.0 0.0

24-Jul-12 1.5 0.0 1.1

25-Jul-12 3.9 0.0 2.8

26-Jul-12 5.1 0.0 3.6

27-Jul-12 2.7 0.0 1.9

28-Jul-12 2.5 0.3 1.7

29-Jul-12 4.0 4.6 2.8

30-Jul-12 1.3 4.6 0.9

31-Jul-12 2.4 11.9 1.7

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Aug-12 0.6 1.5 0.5

2-Aug-12 0.4 0.5 0.3

3-Aug-12 1.6 13.2 1.1

4-Aug-12 0.6 2.0 0.4

5-Aug-12 2.9 0.0 2.0

6-Aug-12 4.2 0.0 2.9

7-Aug-12 2.6 0.0 1.8

8-Aug-12 3.8 8.6 2.6

9-Aug-12 1.5 5.8 1.0

10-Aug-12 0.7 0.8 0.5

11-Aug-12 0.0 0.0 0.0

12-Aug-12 0.8 0.0 0.5

13-Aug-12 - 10.9 -

14-Aug-12 3.8 0.0 2.6

15-Aug-12 4.0 0.0 2.8

16-Aug-12 4.4 0.0 3.1

17-Aug-12 4.2 0.0 3.0

18-Aug-12 3.6 0.0 2.5

19-Aug-12 4.4 0.0 3.1

20-Aug-12 3.2 0.0 2.2

21-Aug-12 1.5 0.0 1.0

22-Aug-12 1.7 1.3 1.2

23-Aug-12 2.2 16.5 1.5

24-Aug-12 0.4 0.5 0.3

25-Aug-12 1.1 0.0 0.8

26-Aug-12 3.0 0.0 2.1

27-Aug-12 4.1 1.5 2.9

28-Aug-12 3.4 13.7 2.4

29-Aug-12 0.3 3.8 0.2

30-Aug-12 0.1 0.0 0.0

31-Aug-12 1.6 0.0 1.1

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Sep-12 2.9 0.5 2.0

2-Sep-12 4.3 7.6 3.0

3-Sep-12 2.2 5.6 1.5

4-Sep-12 1.1 4.6 0.7

5-Sep-12 1.1 0.0 0.8

6-Sep-12 3.0 0.0 2.1

7-Sep-12 2.7 0.0 1.9

8-Sep-12 2.5 0.0 1.7

9-Sep-12 1.3 11.9 0.9

10-Sep-12 - 8.1 -

11-Sep-12 - 4.3 -

12-Sep-12 - 21.8 -

13-Sep-12 - 46.7 -

14-Sep-12 2.4 0.5 1.7

15-Sep-12 1.2 0.0 0.9

16-Sep-12 1.4 0.0 1.0

17-Sep-12 0.4 9.1 0.2

18-Sep-12 0.9 0.0 0.6

19-Sep-12 4.0 1.7 2.8

20-Sep-12 3.9 0.8 2.8

21-Sep-12 3.2 0.0 2.2

22-Sep-12 1.9 0.0 1.4

23-Sep-12 0.0 7.1 0.0

24-Sep-12 0.0 0.6 0.0

25-Sep-12 1.2 0.5 0.8

26-Sep-12 2.6 11.4 1.8

27-Sep-12 0.0 24.1 0.0

28-Sep-12 1.0 2.2 0.7

29-Sep-12 - 14.6 -

30-Sep-12 - 14.7 -

Note:

dash (-) = Missing or erroneous data that were removed

Page 9 of 14



Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

2013

7-Jul-13 - 0.0 -

8-Jul-13 1.1 9.1 0.7

9-Jul-13 0.0 2.8 0.0

10-Jul-13 0.0 2.5 0.0

11-Jul-13 0.0 14.2 0.0

12-Jul-13 0.0 9.4 0.0

13-Jul-13 1.8 24.1 1.2

14-Jul-13 1.1 0.0 0.8

15-Jul-13 4.0 0.0 2.8

16-Jul-13 4.4 0.0 3.1

17-Jul-13 4.8 0.0 3.4

18-Jul-13 5.7 0.0 4.0

19-Jul-13 2.9 0.0 2.1

20-Jul-13 1.6 0.5 1.1

21-Jul-13 1.0 1.3 0.7

22-Jul-13 2.7 0.3 1.9

23-Jul-13 2.2 3.0 1.5

24-Jul-13 2.0 0.0 1.4

25-Jul-13 1.3 5.6 0.9

26-Jul-13 1.1 0.0 0.8

27-Jul-13 1.0 0.0 0.7

28-Jul-13 3.5 0.0 2.4

29-Jul-13 3.9 1.0 2.7

30-Jul-13 4.3 0.0 3.0

31-Jul-13 4.5 0.0 3.2

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Aug-13 5.2 0.0 3.6

2-Aug-13 5.0 0.0 3.5

3-Aug-13 3.5 0.0 2.5

4-Aug-13 3.5 0.0 2.4

5-Aug-13 4.1 0.0 2.9

6-Aug-13 3.5 0.0 2.4

7-Aug-13 4.3 0.0 3.0

8-Aug-13 1.1 1.5 0.7

9-Aug-13 3.3 1.3 2.3

10-Aug-13 3.9 0.0 2.8

11-Aug-13 3.5 0.0 2.5

12-Aug-13 4.1 0.0 2.9

13-Aug-13 0.6 0.0 0.5

14-Aug-13 2.7 0.0 1.9

15-Aug-13 2.5 6.6 1.8

16-Aug-13 1.7 0.0 1.2

17-Aug-13 4.2 9.1 3.0

18-Aug-13 0.5 10.7 0.3

19-Aug-13 1.8 6.6 1.3

20-Aug-13 0.4 0.8 0.3

21-Aug-13 1.2 4.8 0.8

22-Aug-13 0.2 5.1 0.2

23-Aug-13 1.9 0.3 1.3

24-Aug-13 2.8 5.6 1.9

25-Aug-13 1.0 0.3 0.7

26-Aug-13 0.9 0.3 0.6

27-Aug-13 0.0 4.3 0.0

28-Aug-13 1.7 0.3 1.2

29-Aug-13 1.9 0.0 1.4

30-Aug-13 1.2 2.3 0.9

31-Aug-13 1.6 2.3 1.2

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Sep-13 2.2 0.0 1.6

2-Sep-13 2.8 0.0 1.9

3-Sep-13 2.6 0.0 1.8

4-Sep-13 1.9 3.0 1.3

5-Sep-13 0.1 0.8 0.0

6-Sep-13 2.0 0.0 1.4

7-Sep-13 2.7 0.0 1.9

8-Sep-13 2.7 7.9 1.9

9-Sep-13 1.5 0.0 1.1

10-Sep-13 1.8 0.0 1.2

11-Sep-13 2.7 0.0 1.9

12-Sep-13 2.9 0.0 2.0

13-Sep-13 2.6 0.0 1.8

14-Sep-13 3.1 0.0 2.2

15-Sep-13 3.3 0.0 2.3

16-Sep-13 3.3 7.1 2.3

17-Sep-13 2.0 2.5 1.4

18-Sep-13 1.6 1.8 1.1

19-Sep-13 0.0 13.0 0.0

20-Sep-13 0.9 10.9 0.6

21-Sep-13 0.0 3.6 0.0

22-Sep-13 1.9 3.0 1.3

23-Sep-13 0.0 2.8 0.0

24-Sep-13 0.0 0.3 0.0

25-Sep-13 1.0 0.0 0.7

26-Sep-13 2.7 7.9 1.9

27-Sep-13 0.0 5.1 0.0

28-Sep-13 0.0 3.3 0.0

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

2014

25-Jun-14 - - -

26-Jun-14 4.5 0.0 3.2

27-Jun-14 2.7 3.3 1.9

28-Jun-14 1.2 2.5 0.9

29-Jun-14 1.8 1.0 1.2

30-Jun-14 2.2 2.4 1.5

1-Jul-14 1.6 0.0 1.1

2-Jul-14 1.1 6.6 0.8

3-Jul-14 4.1 2.1 2.9

4-Jul-14 0.0 0.9 0.0

5-Jul-14 1.9 0.3 1.3

6-Jul-14 4.7 2.0 3.3

7-Jul-14 2.2 0.0 1.5

8-Jul-14 0.0 3.0 0.0

9-Jul-14 3.3 4.6 2.3

10-Jul-14 - 0.0 -

11-Jul-14 - 0.0 -

12-Jul-14 - 0.6 -

13-Jul-14 - 0.0 -

14-Jul-14 - 2.2 -

15-Jul-14 - 0.0 -

16-Jul-14 - 1.5 -

17-Jul-14 - 1.8 -

18-Jul-14 - 17.2 -

19-Jul-14 - 5.3 -

20-Jul-14 - 2.8 -

21-Jul-14 - 0.9 -

22-Jul-14 - 0.6 -

23-Jul-14 - 0.0 -

24-Jul-14 2.8 2.4 2.0

25-Jul-14 4.2 2.9 3.0

26-Jul-14 1.1 0.0 0.8

27-Jul-14 0.0 1.0 0.0

28-Jul-14 2.3 2.9 1.6

29-Jul-14 2.5 8.4 1.8

30-Jul-14 5.1 4.5 3.6

31-Jul-14 3.7 0.0 2.6

Note:

dash (-) = Missing or erroneous data that were removed
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Appendix D-7.  2010 – 2014 Sulphurets Pan Evaporation Daily Data

Date

Daily Evap 

(mm)

Daily Precip 

(mm)

Final Lake Evap 

(mm)

1-Aug-14 5.0 0.3 3.5

2-Aug-14 4.8 0.0 3.3

3-Aug-14 6.1 1.8 4.3

4-Aug-14 2.7 0.0 1.9

5-Aug-14 4.5 6.3 3.1

6-Aug-14 0.8 0.0 0.6

7-Aug-14 - 0.8 -

Note:

dash (-) = Missing or erroneous data that were removed
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KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix D-8  

Snow Course Survey Maps 
  



N:\893 Seabridge\893-2\Data and Documentation\Snow Surveys/Water Management Sheet_KSM-SC01_Sulphurets.doc

REFERENCE POINTS STN 
TREE BRG DIST 

DIST 
m 

BRG 
MAG 

DIA cm TYPE MAG m 

1 179° 2.8 

5.6  228° 

2 198° 2.0 

7.7  311° 

3 327° 5.3 

15.0   43° 

4 17° 2.5 

8.0  116° 

5 254° 3.5 

16.0  104° 

6 100° 3.4 

13.0  360° 

7 88° 2.4 

30.8   155° 

8 62° 6.0 

13.0   145° 

9 62° 3.0 

21.6  130° 

10 80° 7.0 

ELEV. 872 m LAT. 56.50° LONG. 130.31° 

MAP No. MTN. RGE. 

Ministry of Environment
WATER MANAGEMENT BRANCH 

DATE ESTD. 03-Apr-08 DATE ALTERED 22-Apr-09 

DRAINAGE Sulphurets Creek BASIN 

REMARKS 
UTM (NAD83, zone 9) Easting 419628 Northing 6262146, all 
bearings true 

Snow Course No.    KSM-SC01  

       Sulphurets Creek 



G:\mtaylor\public\Snow Course Templates\ 

STN DIST 
m 

BRG 
MAG 

UTM 
(E / N) 

418862 
6262560 1 

11  175° 

2 418863 
6262549 

10  162° 

3 418866 
6262540 

14  184° 

4 418865 
6262526 

21   267° 

5 418844 
6262525 

ELEV. 893 m LAT. 56°30’ LONG. 130°19.1’ 

MAP No. MTN. RGE. 

DATE ESTD. 10 February ‘10 DATE ALTERED 
Snow Course No.      KSM-SC04 

      KSM 
DRAINAGE Sulphurets Creek BASIN 

REMARKS UTM (NAD83, zone 9U) Easting 418862 Northing 6262560, all 
bearings magnetic. 



G:\mtaylor\public\Snow Course Templates\ 

STN DIST 
m 

BRG 
MAG 

UTM 
(E / N) 

418736 
6259830 1 

9  333° 

2 418732 
6259838 

22  90° 

3 418754 
6259838 

18  66° 

4 418770 
6259845 

9   339° 

5 418767 
6259853 

ELEV. 1304 m LAT. 56°29’ LONG. 130°19.2’ 

MAP No. MTN. RGE. 

DATE ESTD. 11 February ‘11 DATE ALTERED 
Snow Course No.       KSM-SC08 

      KSM 
DRAINAGE Sulphurets Creek BASIN 

REMARKS UTM (NAD83, zone 9U) Easting 418736 Northing 6259830, all 
bearings magnetic. 



 

KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix D-9  

Snow Survey Data Sheets 



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01a 2008 April 3

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 n/a n/a n/a n/a n/a n/a n/a

2 n/a n/a n/a n/a n/a n/a n/a

3 n/a n/a n/a n/a n/a n/a n/a

4 n/a n/a n/a n/a n/a n/a n/a

5 n/a n/a n/a n/a n/a n/a n/a

6 n/a n/a n/a n/a n/a n/a n/a

7 n/a n/a n/a n/a n/a n/a n/a

8 n/a n/a n/a n/a n/a n/a n/a

9 n/a n/a n/a n/a n/a n/a n/a

10 n/a n/a n/a n/a n/a n/a n/a

Total n/a n/a

Average n/a n/a

Density
(%)

Year

Rescan's 12.5 ft

Weight Tube Only
Before Sampling (cm)

British Columbia Ministry of Water, Land and Air Protection - 

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

Environmental Protection Division - Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Kai Morgenstern,Ryan Brantley

KSM Sulphurets Creek Month Day



a.m. a.m.
Time sampling began 11:51 p.m. ended 14:50 p.m.

A. Weather Conditions at Snow Course

Freezing Thawing X Temp 4 ˚C
Blowing Calm X

Skies: Clear Partly Cloudy X Overcast
Precipitation: None X Raining Snowing

B. Surface Snow Conditions at Snow Course

Fresh fallen snow depth 0 cm
Wet X Dry
Soft X Crusted

Support: None Person on skies/snowshoes Person on foot X
Serious Drifting: No X Yes* Which Stations
Evidence of
oversnow traffic: Yes* No X

C. Sampling Conditions

Moderately Very
Easy Difficult Difficult X

Ground Reached
on all Samples: Yes No* X
Ice Layers: In snowpack On ground
Ground under snow: Dry Damp X Wet Frozen

D. General Condition en Route
Snow line elevation 0 metres

Thaw: None Sunny slopes General X
Bridged

Small streams: with snow X Open Clear Muddy

*Describe fully under remarks

E. Remarks: Snow was sticking to lowest tube

Snow course is on willow flat.  Many attempted samples encountered branches before

able to reach ground, requiring a new sample.  No successful samples.

Please complete in field or as soon after snow sampling as possible.
KSM-SC01a (03-Apr-2008)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01b 2008 April 3

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 193 192 182 218 147 71 37

2 n/a n/a n/a n/a n/a n/a n/a

3 n/a n/a n/a n/a n/a n/a n/a

4 n/a n/a n/a n/a n/a n/a n/a

5 n/a n/a n/a n/a n/a n/a n/a

6 n/a n/a n/a n/a n/a n/a n/a

7 n/a n/a n/a n/a n/a n/a n/a

8 n/a n/a n/a n/a n/a n/a n/a

9 n/a n/a n/a n/a n/a n/a n/a

10 n/a n/a n/a n/a n/a n/a n/a

Total 192 71

Average 192 71

British Columbia Ministry of Water, Land and Air Protection - 

 Environmental Protection Division - Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rescan's 12.5 ft

Weight Tube Only
Before Sampling (cm)

Kai Morgenstern,Ryan Brantley

KSM Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 11:51 p.m. ended 14:50 p.m.

A. Weather Conditions at Snow Course

Freezing Thawing X Temp 4 ˚C
Blowing Calm X

Skies: Clear Partly Cloudy X Overcast
Precipitation: None X Raining Snowing

B. Surface Snow Conditions at Snow Course

Fresh fallen snow depth 0 cm
Wet X Dry
Soft X Crusted

Support: None Person on skies/snowshoes Person on foot X
Serious Drifting: No X Yes* Which Stations
Evidence of
oversnow traffic: Yes* No X

C. Sampling Conditions

Moderately Very
Easy Difficult Difficult X

Ground Reached
on all Samples: Yes No* X
Ice Layers: In snowpack On ground
Ground under snow: Dry Damp X Wet Frozen

D. General Condition en Route
Snow line elevation 0 metres

Thaw: None Sunny slopes General X
Bridged

Small streams: with snow X Open Clear Muddy

*Describe fully under remarks

E. Remarks: Snow was sticking to lowest tube

Snow course is on willow flat.  Many attempted samples encountered branches before

able to reach ground, requiring a new sample.

Please complete in field or as soon after snow sampling as possible.
KSM-SC01b (03-Apr-2008)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01a 2008 May 3

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: No:

With Dirt Plug Notes Without Dirt Plug

1 114 113 90 137 97 41 36

2 81 79 62 124 97 28 35

2 74 69 56 124 97 28 41

3 71 69 58 122 97 25 37

4 57 51 36 112 97 15 30

4 65 62 38 117 97 20 33

5 89 86 85 127 97 30 35

Total 528 188

Average 75 27

British Columbia Ministry of Water, Land and Air Protection - Environmental Protection Division - Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

12.5 ft

Weight Tube Only
Before Sampling (cm)

C. Doughty, D. Macpherson

KSM Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 12:55 p.m. ended 13:30:00 PM p.m.

A. Weather Conditions at Snow Course

Freezing Thawing X Temp 7 ˚C
Blowing Calm X

Skies: Clear Partly Cloudy X Overcast
Precipitation: None X Raining Snowing X at end very lightly

B. Surface Snow Conditions at Snow Course

Fresh fallen snow depth 0 cm
Wet X Dry
Soft Crusted X

Support: None Person on skies/snowshoes Person on foot X
Serious Drifting: No X Yes* Which Stations
Evidence of
oversnow traffic: Yes* X No

C. Sampling Conditions

Moderately Very
Easy X Difficult Difficult

Ground Reached
on all Samples: Yes X No* X over snow pillow
Ice Layers: In snowpack On ground X
Ground under snow: Dry Damp X Wet X Frozen X

D. General Condition en Route
Snow line elevation Valley Bottom metres

Thaw: None Sunny slopes General X
Bridged

Small streams: with snow X Open X Clear Muddy X

*Describe fully under remarks

E. Remarks: Footprints and sample holes from previous crew visible

Please complete in field or as soon after snow sampling as possible.
KSM-SC01a (03-May-2008)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01b 2008 May 3

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: No:

With Dirt Plug Notes Without Dirt Plug

1 118 114 95 145 97 48 42

2 117 trace 117 102 142 97 46 39

3 97 pillow 97 85 135 97 38 39

4 99 pillow 99 90 137 97 41 41

5 99 pillow 99 83 137 97 41 41

6 102 pillow 102 86 137 97 41 40

Total 627 254

Average 105 42

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection - Environmental Protection Division - Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

12.5 ft

Weight Tube Only
Before Sampling (cm)

C. Doughty, D. Macpherson

KSM Sulphurets Creek



a.m. a.m.
Time sampling began 12:55 p.m. ended 13:30:00 PM p.m.

A. Weather Conditions at Snow Course

Freezing Thawing X Temp 7 ˚C
Blowing Calm X

Skies: Clear Partly Cloudy X Overcast
Precipitation: None X Raining Snowing X at end very lightly

B. Surface Snow Conditions at Snow Course

Fresh fallen snow depth 0 cm
Wet X Dry
Soft Crusted X

Support: None Person on skies/snowshoes Person on foot X
Serious Drifting: No X Yes* Which Stations
Evidence of
oversnow traffic: Yes* X No

C. Sampling Conditions

Moderately Very
Easy X Difficult Difficult

Ground Reached
on all Samples: Yes X No* X over snow pillow
Ice Layers: In snowpack On ground X
Ground under snow: Dry Damp X Wet X Frozen X

D. General Condition en Route
Snow line elevation Valley Bottom metres

Thaw: None Sunny slopes General X
Bridged

Small streams: with snow X Open X Clear Muddy X

*Describe fully under remarks

E. Remarks: Footprints and sample holes from previous crew visible

Please complete in field or as soon after snow sampling as possible.
KSM-SC01b (03-May-2008)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2009 January 8

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 189 187 130 193 147 46 24.5

2 203 201 164 193 147 46 22.8

3 196 187 163 198 147 51 27.2

4 183 182 145 191 147 43 23.8

5 180 178 165 201 147 53 30.0

6 173 170 145 193 147 46 26.9

7 168 165 142 188 147 41 24.6

8 160 156 147 188 147 41 26.0

9 171 170 109 191 147 43 25.5

10 188 185 100 188 147 41 21.9

Total 1238 320

Average 177 46

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rescan's 12.5 ft

Weight Tube Only
Before Sampling (cm)

Erin Boyle, Ryan Boyle

Sulphurets Creek Met Station

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2009 February 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 232 232 168 3.54 2.8 55 24

2 234 232 168 3.6 2.8 60 26

3 236 234 158 3.47 2.8 50 21

4 230 228 160 3.51 2.8 53 23

5 235 233 200 3.59 2.8 59 25

6 206 206 166 3.52 2.8 54 26

7 220 217 190 3.52 2.8 54 25

8 227 224 162 3.46 2.8 49 22

9 212 211 150 3.39 2.8 44 21

10 258 257 167 3.53 2.8 55 21

Total 2274 532.90

Average 227 53.29

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

 Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Odelia Dennis, Dennis Day

Sulphurets Creek Met Station

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2009 Mar 29

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 258 254 230 280 212 67 26.5

2 262 260 233 280 212 67 25.9

3 255 254 239 284 212 72 28.2

4 245 245 236 279 212 67 27.2

5 240 240 226 280 212 68 28.3

6 231 230 220 276 212 64 27.6

7 228 228 215 277 212 65 28.5

8 240 240 231 280 212 67 28.0

9 260 258 241 285 212 72 28.1

10 210 210 194 265 212 52 24.9

Total 2419 661

Average 242 66

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (cm)

Odelia Dennis, Dennis Day

Sulphurets Creek Met Station

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 0868-004-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2009 April 29

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 210 207 135 268.81 207.03 62 30

2* 213 213 181 279.53 207.03 73 34

3 195 192 163 274.3 207.03 67 35

4* 210 213 129 266.82 207.03 60 28

5* 186 186 142 275.79 210.02 66 35

6* 179 179 142 272.05 210.02 62 35

7* 177 177 148 273.55 210.02 64 36

8* 194 194 134 269.81 210.02 60 31

9 207 204 181 277.29 210.02 67 33

10* 151 151 134 266.81 210.02 57 38

Total 1116 389.39

Average 186 65.27

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

 Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Kirsten MacKenzie, Dennis Day

Treaty Creek Snow Course



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2010 January 9

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 74 72 70 2.34 2.02 23.9 33

2 74 73 69 2.28 2.02 19.4 27

3 87 84 71 2.32 2.02 22.4 27

4 74 73 68 2.29 2.02 20.2 28

5 80 75 70 2.32 2.02 22.4 30

6 83 81 65 2.27 2.02 18.7 23

7 80 77 69 2.29 2.02 20.2 26

8 80 75 73 2.3 2.02 20.9 28

9 83 73 58 2.29 2.02 20.2 28

10 78 75 53 2.19 2.02 12.7 17

Total 683 188.34

Average 76 20.93

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Keith Nole

Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Jan 2010\January 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2010 February 10

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 80 77 68 2.29 1.95 25.4 33

2 84 81 75 2.32 1.95 27.7 34

3 77 74 71 2.31 1.95 26.9 36

4 82 80 67 2.28 1.95 24.7 31

5 81 80 71 2.34 1.95 29.1 36

6 86 85 70 2.33 1.95 28.4 33

7 83 80 75 2.29 1.95 25.4 32

8 86 86 70 2.31 1.95 26.9 31

9 90 84 77 2.29 1.95 25.4 30

10 75 59 59 2.23 1.95 20.9 35

Total 786 260.8 333

Average 79 26.1 33

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Tyler Abel, Brandon Marion

Sulphurets Creek

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Feb 2010\Feb 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 0868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2010 March 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 86 79 66 2.29 2.04 18.7 23.7

2 87 84 74 2.3 2.04 19.4 23.1

3 85 82 68 2.28 2.04 17.9 21.9

4 85 84 62 2.34 2.04 22.4 26.7

5 88 87 71 2.28 2.04 17.9 20.6

6 85 84 73 2.32 2.04 20.9 24.9

7 85 81 66 2.24 2.04 14.9 18.5

8 88 87 75 2.32 2.04 20.9 24.1

9 93 89 77 2.31 2.04 20.2 22.7

10 80 78 65 2.22 2.04 13.5 17.2

Total 751 164.4 196.6

Average 83 18.3 21.8

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Mar 2010\March 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2010 March 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 108 102 98 2.43 2.02 30.6 30

2 105 103 94 2.48 2.02 34.4 33

3 103 98 95 2.39 2.02 27.7 28

4 101 100 95 2.41 2.02 29.1 29

5 103 102 93 2.39 2.02 27.7 27

6 107 106 101 2.46 2.02 32.9 31

7 104 102 97 2.4 2.02 28.4 28

8 106 102 89 2.34 2.02 23.9 23

9 107 106 94 2.39 2.02 27.7 26

10 101 99 95 2.45 2.02 32.1 32

Total 1020 294.48

Average 102 29.45

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Apr 2010\April 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC01 2010 May 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 86 79 66 2.29 2.04 18.7 24

2 87 84 74 2.3 2.04 19.4 23

3 85 82 68 2.28 2.04 17.9 22

4 85 84 62 2.34 2.04 22.4 27

5 88 87 71 2.28 2.04 17.9 21

6 85 84 73 2.32 2.04 20.9 25

7 85 81 66 2.24 2.04 14.9 18

8 88 87 75 2.32 2.04 20.9 24

9 93 89 77 2.31 2.04 20.2 23

10 80 78 65 2.22 2.04 13.5 17

Total 835 186.85 223

Average 84 18.69 22

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Creek

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 
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Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC04 2010 February 10

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 86 78 77 2.32 2.01 23.2 30

2 80 73 68 2.28 2.01 20.2 28

3 85 81 70 2.31 2.01 22.4 28

4 81 77 76 2.32 2.01 23.2 30

5 78 77 67 2.31 2.01 22.4 29

Total 386 111.4 144

Average 77 22.3 29

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Tyler Abel, Brandon Marion

Sulphurets (2)

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Feb 2010\Feb 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no.0868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC04 2010 March 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 85 84 74 2.46 2.03 32.1 38.3

2 82 81 65 2.42 2.03 29.1 36.0

3 98 97 77 2.45 2.03 31.4 32.4

4 87 85 78 2.42 2.03 29.1 34.3

5 87 85 68 2.38 2.03 26.2 30.8

Total 432 148.0 171.7

Average 86 29.6 34.3

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Valley

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)
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Snow Survey\Mar 2010\March 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC04 2010 March 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 113 111 107 2.47 2.01 34.4 31

2 110 105 98 2.43 2.01 31.4 30

3 115 111 100 2.45 2.01 32.9 30

4 110 107 98 2.4 2.01 29.1 27

5 109 106 96 2.44 2.01 32.1 30

Total 540 159.94 148.06

Average 108 31.99 29.61

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Valley

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 
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Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 0868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC04 2010 May 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 85 84 74 2.46 2.03 32 38

2 82 81 65 2.42 2.03 29 36

3 98 97 77 2.45 2.03 31 32

4 87 85 78 2.42 2.03 29 34

5 87 85 68 2.38 2.03 26 31

Total 432 148 172

Average 86 30 34

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Valley

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\May 2010\May 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC08 2010 February 11

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 2 No:

With Dirt Plug Without Dirt Plug

1 155 151 139 2.6 2.02 43.3 29

2 136 135 126 2.55 2.02 39.6 29

3 152 150 150 2.63 2.02 45.6 30

4 190 187 180 2.83 2.02 60.5 32

5 156 153 152 2.7 2.02 50.8 33

Total 776 240 154

Average 155 48 31

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Tyler Abel,, Brandon Marion

Sulphurets Alpine

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Feb 2010\Feb 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 0868-009-02) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC08 2010 March 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 159 157 144 3.47 2.82 48.6 30.9

2 181 178 168 3.59 2.82 57.5 32.3

3 142 140 134 3.34 2.82 38.9 27.8

4 203 201 187 3.74 2.82 68.8 34.2

5 166 165 147 3.48 2.82 49.3 29.9

Total 841 263.1 155.1

Average 168 52.6 31.0

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine 

Sulphurets Valley

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Mar 2010\March 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC08 2010 March 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 214 213 210 3.58 2.75 62.0 29

2 206 205 194 3.6 2.75 63.5 31

3 208 205 200 3.56 2.75 60.5 30

4 234 231 223 3.73 2.75 73.2 32

5 202 201 178 3.47 2.75 53.8 27

6 #DIV/0!

7 #DIV/0!

8 #DIV/0!

9 #DIV/0!

10 #DIV/0!

Total 1055 313.16

Average 211 62.63

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine Graydon

Sulphurets Valley

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\Apr 2010\April 2010 Survey Results



Kerr-Sulphurets-Mitchell Environmental Baseline Study (Project no. 893-2) for Seabridge Gold

SNOW SURVEY FIELD DATA SHEET

Snow Course No. KSM-SC08 2010 March 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: X Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 159 157 144 3.47 2.82 48.6 31

2 181 178 168 3.59 2.82 57.5 32

3 142 140 134 3.34 2.82 38.9 28

4 203 201 187 3.74 2.82 68.8 34

5 166 165 147 3.48 2.82 49.3 30

Total 841 263.08 155

Average 168 52.62 31

Station
Number

Core Length
(cm)

Weight of Tube
and Core (kg)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water
Equivalent (cm)

Density
(%)

Year Month Day

Rickly digital scale

Weight Tube Only
Before Sampling (kg)

Brandon Marion, Maxine 

Sulphurets Valley

N:\868 Seabridge\868-009 - KSM 2010 Fieldwork\868-009-02\Word Processing\2010 Met and Air Quality update\Appendices\Appendix B 

Snow Survey\May 2010\May 2010 Survey Results



________ Project Environmental Baseline Study (Project no. __________) 

1 65 63 57 2.19 2.02 17 27

2 70 70 64 2.21 2.02 19 27

3 69 67 60 2.17 2.02 15 22

4 65 65 58 2.18 2.02 16 25

5 72 72 60 2.19 2.02 17 24

6 67 67 59 2.17 2.02 15 22

7 66 66 58 2.17 2.02 15 23

8 79 77 69 2.21 2.02 19 25

9 70 70 61 2.20 2.02 18 26

10 73 73 59 2.19 2.02 17 23

Total 690 168

Average 69 17

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



________ Project Environmental Baseline Study (Project no. 0868-011-04) 

1 48 48 40 55 43 12 25

2 50 49 41 55 43 12 24

3 49.5 49 42.5 56 43 13 27

4 48 47 39 53 43 10 21

5 51 50 42 54 43 11 22

6 52 51.5 42.5 54 43 11 21

7 50 48.5 41 55 43 12 25

8 50 49.5 42.5 55 43 12 24

9 52 51.9 41.5 55 43 12 23

10 49 49 39.5 54 43 11 22

Total 442 104

Average 49 12

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Atmospherics Baseline Project    868-011-04

1 141 141 132 2.56 2.02 54 38

2 147 147 141 2.54 2.02 52 35

3 145 145 139 2.59 2.02 57 39

4 138 138 127 2.49 2.02 47 34

5 145 142 133 2.51 2.02 49 35

6 152 151 138 2.51 2.02 49 32

7 148 148 134 2.49 2.02 47 32

8 161 157 146 2.50 2.02 48 31

9 156 156 146 2.54 2.02 52 33

10 157 155 143 2.54 2.02 52 34

Total 1480 507

Average 148 51

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Project Environmental Baseline Study (Project no. __________) 

1 142 137 126 61 44 43 31

2 144 138 128 62 44 46 33

3 132 127 110 59 44 38 30

4 124 124 109 60 44 41 33

5 126 126 108 59 44 38 30

6 130 127 118 61 44 43 34

7 126 123 114 59 44 38 31

8 133 131 114 60 44 41 31

9 137 135 112 61 44 43 32

10 132 132 126 60 44 41 31

Total 1300 411 316

Average 130 41 32

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Project Environmental Baseline Study (Project no. 0868-011-04) 

1 127 126 112 156 104 52 41

2 127 123 114 154 104 50 41

3 105 101 90 145 104 41 41

4 107 106 91 149 104 45 42

5 106 105 85 150 104 46 44

6 116 113 101 156 104 52 46

7 110 109 89 152 104 48 44

8 115 115 97 151 104 47 41

9 128 127 96 162 104 58 46

10 126 121 98 153 104 49 40

Total 1146 488 426

Average 115 49 43

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



________ Project Environmental Baseline Study (Project no. __________) 

1 66 66 54 2.19 2.02 17 26

2 61 61 54 2.18 2.02 16 26

3 70 68 61 2.20 2.02 18 26

4 70 70 60 2.20 2.02 18 26

5 76 74 63 2.20 2.02 18 24

Total 339 87

Average 68 17

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



________ Project Environmental Baseline Study (Project no. 0868-011-04) 

1 50 50 42 54 43 11 22

2 50 50 40 56 43 13 26

3 50 50 37 55 43 12 24

4 49.5 49.5 39 53 43 10 20

5 50 50 36 54 43 11 22

Total 250 57

Average 50 11

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Atmospherics Baseline Project    868-011-04

1 146 146 142 2.53 2.02 51 35

2 140 140 132 2.46 2.02 44 31

3 145 145 140 2.52 2.02 50 34

4 170 166 154 2.61 2.02 59 36

5 164 162 132 2.55 2.02 53 33

Total 759 257

Average 152 51

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Project Environmental Baseline Study (Project no. __________) 

1 137 135 110 44 25 48 36

2 131 130 119 42 25 43 33

3 137 135 112 42 25 43 32

4 157 155 132 63 44 48 31

5 136 135 117 61 44 43 32

Total 688 226 164

Average 138 45 33

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Project Environmental Baseline Study (Project no.0868-011-04) 

1 113 112 100 150 104 46 41

2 112 112 90 150 104 46 41

3 113 113 103 155 104 51 45

4 130 130 117 161 104 57 44

5 130 129 106 162 104 58 45

Total 596 258 216

Average 119 52 43

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



________ Project Environmental Baseline Study (Project no. __________) 

1 157 150 134 2.56 2.02 54 36

2 146 143 139 2.54 2.02 52 36

3 154 150 147 2.53 2.02 51 34

4 163 161 152 2.65 2.02 63 39

5 165 161 144 2.52 2.02 50 31

Total 765 270

Average 153 54

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



KSM Atmospherics Baseline Project    868-011-04

1 192 191 187 3.47 2.74 73 38

2 207 206 198 3.58 2.74 84 41

3 206 206 199 3.50 2.74 76 37

4 280 280 255 3.85 2.74 111 40

5 270 269 245 3.72 2.74 98 36

Total 1152 442

Average 230 88

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre



























































































________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC01 2014 1 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 173 165 141 193 141 52 32

2 161 161 128 193 141 52 32

3 159 159 112 192 141 51 32

4 160 160 132 198 141 57 36

5 163 163 126 192 141 51 31

6 192 192 125 193 141 52 27

7 154 154 112 193 141 52 34

8 166 164 129 195 141 54 33

9 169 169 125 193 141 52 31

10 154 154 124 197 141 56 36

Total 1641 529

Average 164 53

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Cam Evans

Sulphurets

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day



a.m. a.m.
Time sampling began 9:40 p.m. ended 12:30 p.m.

Freezing x Thawing Temp -11 ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet Dry x

Soft Crusted x

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack x On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation vb metres

Thaw: None x Sunny slopes General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

Site 3 had muddy slush up to 15cm

Site 8 had an ice layer on the ground and the core had muddy slush up to

14cm Core recovery difficult; after multiple attempts 80% recovery was not 

achieved at multiple sites



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC01 2014 3 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 179 173 158 198 141 57 33

2 150 150 135 192 141 51 34

3 160 156 138 193 141 52 33

4 171 170 142 195 141 54 32

5 143 143 121 190 141 49 34

6 158 158 127 192 141 51 32

7 156 151 117 187 141 46 30

8 145 145 122 199 141 58 40

9 145 145 126 191 141 50 34

10 144 144 118 189 141 48 33

Total 1535 516

Average 154 52

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Virginia Cobbett

Sulphurets



a.m. a.m.
Time sampling began 10:20 p.m. ended 11:20 p.m.

Freezing x Thawing Temp ˚C

Blowing x Calm

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet Dry x

Soft Crusted x

Support: None Person on skies/snowshoes x Person on foot

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes No* x

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation vb metres

Thaw: None x Sunny slopes General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

impenetrable ice layer on ground at sites 2, 5, 6, 8, 9, 10

multiple ice layers throughout snowpack.



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC01 2014 4 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 174 174 146 260 192 68 39

2 184 182 175 262 192 70 38

3 194 183 163 258 192 66 36

4 165 165 140 254 192 62 38

5 166 166 143 252 192 60 36

6 166 166 145 256 192 64 39

7 173 170 166 256 192 64 38

8 189 189 150 258 192 66 35

9 175 175 138 260 192 68 39

10 174 174 147 252 192 60 34

Total 1744 648

Average 174 65

3479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Kyla Warren

Sulphurets

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day



a.m. a.m.
Time sampling began 14:40 p.m. ended 16:10 p.m.

Freezing Thawing x Temp 4 ˚C

Blowing Calm x

Skies: Clear Partly Cloudy Overcast x

Precipitation: None x Raining Snowing

Fresh fallen snow depth 10 cm

Wet x Dry

Soft x Crusted

Support: None Person on skies/snowshoes x Person on foot

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes No* x

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation 800 metres

Thaw: None Sunny slopes General x

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

impenetrable ice layer on ground at sites 1, 5, 6, 9

multiple ice layers throughout snowpack.



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC01 2014 5 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 170 169 137 261 192 69 41

2 157 157 150 264 192 72 46

3 135 130 120 252 192 60 46

4 141 141 121 254 192 62 44

5 142 140 131 254 192 62 44

6 131 130 117 254 192 62 48

7 135 132 109 245 192 53 40

8 143 137 135 252 192 60 44

9 148 145 125 254 192 62 43

10 140 138 120 254 192 62 45

Total 1419 624

Average 142 62

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

6479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Cam Evans

Sulphurets

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 10:30 p.m. ended 11:45 p.m.

Freezing Thawing x Temp 8 ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet x Dry

Soft Crusted x

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult x Difficult

Ground Reached
on all Samples: Yes No* x

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation n/a metres

Thaw: None Sunny slopes General x

Bridged
Small streams: with snow Open x Clear Muddy

*Describe fully under remarks

impenetrable ice layer on ground at site 2



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC04 2014 1 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 156 155 136 196 141 55 35

2 165 165 141 192 141 51 31

3 165 165 132 195 141 54 33

4 163 161 129 195 141 54 34

5 173 170 137 195 141 54 32

Total 816 268

Average 163 54

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Cam Evans

SC04

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day



a.m. a.m.
Time sampling began 13:00 p.m. ended 14:30 p.m.

Freezing x Thawing Temp -6 ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet Dry x

Soft x Crusted

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack x On ground

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation vb metres

Thaw: None x Sunny slopes General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

Site 2 had muddy slush to 15cm

Difficult sampling prevented 80% core recovery at two of the sites despite

 multiple attempts



________ Project Environmental Baseline Study (Project no. __________) 
SSNOW SURVEY FIELD DATA SHEET

Snow Course No. SC04 2014 3 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:
Tubes Used: 3 No:

With Dirt Plug Without Dirt Plug

1 162 160 146 199 141 58 36

2 150 150 135 194 141 53 35

3 158 158 141 195 141 54 34

4 158 158 140 193 141 52 33

5 179 173 144 198 141 57 33

Total 799 274

Average 160 55

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Virginia Cobbett

SC04

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day



a.m. a.m.
Time sampling began 9:05 p.m. ended 10:00 p.m.

A. Weather Conditions at Snow Course

Freezing x Thawing Temp -18 ˚C
Blowing x Calm

Skies: Clear x Partly Cloudy Overcast
Precipitation: None x Raining Snowing

B. Surface Snow Conditions at Snow Course

Fresh fallen snow depth 0 cm
Wet Dry x
Soft Crusted X

Support: None Person on skies/snowshoes x Person on foot
Serious Drifting: No x Yes* Which Stations
Evidence of
oversnow traffic: Yes* No x

C. Sampling Conditions

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes No* x
Ice Layers: In snowpack On ground x
Ground under snow: Dry X Damp Wet Frozen

D. General Condition en Route
Snow line elevation vb metres

Thaw: None x Sunny slopes General
Bridged

Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

E. Remarks: impenetrable ground ice layer that we were only able to break through on

sites 1 and 5 despite multiple attempts.

Site 5 had muddy snow up to 16cm.

Please complete in field or as soon after snow sampling as possible.



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC04 2014 4 4

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 175 175 166 260 192 68 39

2 178 178 163 258 192 66 37

3 198 198 178 266 192 74 37

4 189 188 158 260 192 68 36

5 178 178 149 260 192 68 38

Total 917 344

Average 183 69

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

3479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Kyla Warren

Sulphurets

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 13:00 p.m. ended 13:30 p.m.

Freezing Thawing x Temp 4 ˚C

Blowing Calm x

Skies: Clear Partly Cloudy x Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet x Dry

Soft x Crusted

Support: None Person on skies/snowshoes x Person on foot

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult x Difficult

Ground Reached
on all Samples: Yes No* x

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation tl metres

Thaw: None Sunny slopes General x

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

impenetrable ice layer on ground at sites 1, 2, 5



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC04 2014 5 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 155 153 129 256 192 64 42

2 151 149 133 262 192 70 47

3 155 154 128 264 192 72 47

4 179 179 146 263 192 71 40

5 150 150 124 254 192 62 41

Total 785 339

Average 157 34

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

6479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Cam Evans

Sulphurets



KSM-SC01 snow course, 2-March, 2014

a.m. a.m.
Time sampling began 13:20 p.m. ended 14:00 p.m.

Freezing Thawing x Temp 13 ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet x Dry

Soft Crusted x

Support: None x

Serious Drifting: No x Yes*

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy x Difficult Difficult

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp Wet x Frozen

Snow line elevation n/a metres

Thaw: None Sunny slopes General x

Bridged
Small streams: with snow Open x Clear Muddy

*Describe fully under remarks



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC08 2014 1 31

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 214 213 198 263 192 71 33

2 193 181 187 264 192 72 40

3 180 172 172 257 192 65 38

4 223 217 209 274 192 82 38

5 194 193 179 270 192 78 40

Total 976 368

Average 195 74

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Cam Evans

SC08

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day



a.m. a.m.
Time sampling began 15:00 p.m. ended 15:30 p.m.

Freezing x Thawing Temp ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet Dry x

Soft Crusted x

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy x Difficult Difficult

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack x On ground

Ground under snow: Dry x Damp Wet Frozen

Snow line elevation vb metres

Thaw: None x Sunny slopes General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC08 2014 3 1

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 251 244 233 286 191 95 39

2 248 242 230 292 191 101 42

3 213 207 205 279 191 88 43

4 200 192 192 274 191 83 43

5 157 156 143 256 191 65 42

Total 1041 432

Average 208 86

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

Weight Tube Only
Before Sampling (cm)

Erin Boyle / Virginia Cobbett

SC08

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 10:00 p.m. ended 10:35 p.m.

Freezing x Thawing Temp -14 ˚C

Blowing X Calm

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet Dry x

Soft Crusted X

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No Yes* X Which Stations SITE 5

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack x On ground

Ground under snow: Dry X Damp Wet Frozen

Snow line elevation vb metres

Thaw: None x Sunny slopes General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

difficult ice layer and high winds during sampling. Site 5 had been windswept

and was much shallower than the other sites.



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC08 2014 4 4

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 282 282 236 304 192 112 40

2 259 262 160 270 192 78 30

3 203 198 177 264 192 72 36

4 264 263 258 298 192 106 40

5 206 205 153 262 192 70 34

Total 1210 438

Average 242 88

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

3479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Kyla Warren

Teigan

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 11:20 p.m. ended 12:45 p.m.

Freezing x Thawing Temp -5 ˚C

Blowing x Calm

Skies: Clear Partly Cloudy x Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 2 cm

Wet Dry x

Soft x Crusted

Support: None Person on skies/snowshoes x Person on foot

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy Difficult Difficult x

Ground Reached
on all Samples: Yes No* x

Ice Layers: In snowpack x On ground x

Ground under snow: Dry Damp Wet Frozen x

Snow line elevation alpine metres

Thaw: None Sunny slopes x General

Bridged
Small streams: with snow x Open Clear Muddy

*Describe fully under remarks

impenetrable ice layer on ground at sites 1,2 

very hard/thick layer mid-pack at sites 1,2, made recovery difficult



________ Project Environmental Baseline Study (Project no. __________) 

Snow Course No. SC08 2014 5 2

Snow Course Name:

Observer's Name:

Number of Driving Wrench Used:     Yes: x Scale No.:

Tubes Used: 4 No:

With Dirt Plug Without Dirt Plug

1 241 236 229 312 204 108 46

2 238 234 219 304 204 100 43

3 312 307 264 336 192 144 47

4 270 269 242 322 204 118 44

5 260 259 226 320 204 116 45

Total 1305 586

Average 261 117

British Columbia Ministry of Water, Land and Air Protection- Environmental Protection Division- Flood Hazard/River Forecast Centre

Snow-Water 
Equivalent (cm)

Density
(%)

Year Month Day

6479

Weight Tube Only
Before Sampling (cm)

Coby Hall, Cam Evans

Sulphurets

Station
Number

Core Length
(cm)

Weight of Tube
and Core (cm)

Snow Depth (cm)



a.m. a.m.
Time sampling began 9:15 p.m. ended 10:05 p.m.

Freezing Thawing x Temp 7 ˚C

Blowing Calm x

Skies: Clear x Partly Cloudy Overcast

Precipitation: None x Raining Snowing

Fresh fallen snow depth 0 cm

Wet x Dry

Soft Crusted x

Support: None Person on skies/snowshoes Person on foot x

Serious Drifting: No x Yes* Which Stations

Evidence of
oversnow traffic: Yes* No x

Moderately Very
Easy x Difficult Difficult

Ground Reached
on all Samples: Yes x No*

Ice Layers: In snowpack On ground x

Ground under snow: Dry Damp x Wet Frozen

Snow line elevation n/a metres

Thaw: None Sunny slopes General x

Bridged
Small streams: with snow Open x Clear Muddy

*Describe fully under remarks

station 3, 5 tubes used, wieghed without driving wrench



 

KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix E 

Raw Hydrometric Data 
  



 

KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix E-1  

Data from 2008-2011 Hydrometric Monitoring Program 

E-1.1.   Physiographic Maps of Watersheds in the KSM Project Area 

E-1.2.   Manual Discharge Measurements (2008-2001) 

E-1.3.   Stage Discharge Rating Curves (2008-2011) 

E-1.4.   Annual Hydrographs (2008-2011) 

E-1.5.   Daily Discharge Tables (2008-2011)  
  



PROJECT # GIS No.

Unuk River Watershed

868-017-08 January 4, 2013KSM-10-124k_T

Appendix E-1.1a

Appendix E-1.1a



PROJECT # GIS No.0868-017-08 January 4, 2013

Sulphurets Creek Watershed

KSM-10-124h

Appendix E-1.1b

Appendix E-1.1b



PROJECT # GIS No.868-017-08

Appendix E-1.1c

Ted Morris Creek Watershed

KSM-10-124i January 4, 2013



PROJECT # GIS No.0868-017-08 January 4, 2013

Mitchell Creek Watershed

KSM-10-124d

Appendix E-1.1d

Appendix E-1.1d



PROJECT # GIS No.0868-017-08 January 4, 2013

Gingras Creek Watershed

KSM-10-124l

Appendix E-1.1e

Appendix E-1.1e



PROJECT # GIS No.0868-017-08 January 4, 2013

McTagg Creek Watershed

KSM-10-124c

Appendix E-1.1f

Appendix E-1.1f



Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for BJL-H1

Date Monitored: 23 September, 2011 Staff Gauge (m): -

Time (24 hr): 14:20 Datum Adjusted Stage (m): 99.16

Personnel: R. Larson, Alex Discharge Q (m3/s): 1.507
Method: Velocity-Area

Location: Brucejack Lake

Station Depth Distance Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Left Bank 6.60 0 0.0 0.04 0.000 0.000 0.0

6.30 0.27 0.3 0.12 -0.050 -0.006 -0.4

5.70 0.39 0.6 0.20 0.390 0.076 5.0

5.30 0.35 0.4 0.12 0.830 0.102 6.7

5.00 0.29 0.3 0.09 1.040 0.090 6.0

4.70 0.44 0.3 0.13 0.870 0.115 7.6

4.40 0.43 0.3 0.13 0.960 0.124 8.2

4.10 0.36 0.3 0.09 0.960 0.086 5.7

3.90 0.41 0.2 0.08 0.850 0.070 4.6

3.70 0.50 0.2 0.00 0.900 0.090 6.0

3.90 0.54 0.2 0.11 0.840 0.181 12.0

3.30 0.56 0.6 0.22 0.810 0.181 12.0

3.10 0.61 0.2 0.12 0.770 0.094 6.2

2.90 0.68 0.2 0.15 0.810 0.124 8.2

2.65 0.54 0.3 0.12 0.810 0.098 6.5

2.45 0.51 0.2 0.13 0.570 0.073 4.8

2.15 0.60 0.3 0.20 -0.020 -0.004 -0.3

1.80 0.30 0.4 0.10 0.120 0.012 0.8

Right Bank 1.50 0.00 0.3 0.05 0.000 0.000 0.0

Total Q 1.507 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for BJL-H1

Date Monitored: 19 July, 2011 Staff Gauge (m): -

Time (24 hr): 15:30 Datum Adjusted Stage (m): 99.15

Personnel: M. Soloducha, J. Cristobal Discharge Q (m3/s): 1.450
Method: Velocity-Area

Location: Brucejack Lake

Station Depth Distance Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Left Bank 0.85 0.00 0.0 0.01 0.00 0.000 0.0

1.00 0.11 0.2 0.02 -0.02 0.000 0.0

1.20 0.08 0.2 0.02 0.09 0.001 0.1

1.40 0.40 0.2 0.08 0.76 0.061 4.2

1.60 0.57 0.2 0.11 0.85 0.097 6.7

1.80 0.70 0.2 0.14 0.87 0.122 8.4

2.00 0.72 0.2 0.14 0.73 0.105 7.2

2.20 0.72 0.2 0.14 0.50 0.072 5.0

2.40 0.78 0.2 0.16 0.35 0.055 3.8

2.60 0.74 0.2 0.15 0.66 0.098 6.7

2.80 0.73 0.2 0.15 0.77 0.112 7.8

3.00 0.68 0.2 0.14 0.85 0.116 8.0

3.20 0.64 0.2 0.13 0.58 0.074 5.1

3.40 0.66 0.2 0.13 0.66 0.087 6.0

3.60 0.56 0.2 0.11 0.82 0.092 6.3

3.80 0.45 0.2 0.09 0.78 0.070 4.8

4.00 0.36 0.2 0.07 0.99 0.071 4.9

4.20 0.38 0.2 0.08 0.95 0.072 5.0

Behind Rock 4.40 0.43 0.2 0.09 0.17 0.015 1.0

4.60 0.44 0.2 0.09 0.76 0.067 4.6

4.80 0.4 0.2 0.14 0.28 0.022 1.5

5.00 0.24 0.2 0.58 0.50 0.024 1.7

5.20 0.22 0.2 0.55 0.53 0.017 1.2

Right Bank 5.30 0.00 0.5 0.10 0.00 0.000 0.0

Total Q 1.450 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for GC-H1

Date Monitored: 5 February, 2011 Staff Gauge (m): -

Time (24 hr): 12:15 Datum Adjusted Stage (m): 98.55

Personnel: R. Larson, C. Hatt Discharge Q (m3/s): 0.094
Method: Velocity - area with Flowtracker

Location: At station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 3.50 0.15 0 0.01 0.000 0.5 0.001 0.6

3.20 0.23 0.09 0.02 0.177 0.004 3.8

rock u/s 3.05 0.15 0.01 0.00 -0.003 0.000 0.0

rock u/s 2.90 0.15 0.01 0.00 -0.003 0.000 0.0

rock u/s 2.75 0.15 0.01 0.00 -0.032 0.000 -0.1

2.60 0.15 0.13 0.02 0.099 0.002 2.1

2.45 0.15 0.16 0.02 0.107 0.003 2.7

rock u/s 2.30 0.15 0.20 0.03 -0.023 -0.001 -0.7

2.15 0.15 0.28 0.04 0.102 0.004 4.5

2.00 0.13 0.30 0.04 0.776 0.029 31.3

1.90 0.10 0.30 0.03 0.555 0.017 17.7

1.80 0.10 0.25 0.03 0.544 0.014 14.4

1.70 0.10 0.23 0.02 0.314 0.007 7.7

1.60 0.13 0.18 0.02 0.247 0.006 6.0

1.45 0.15 0.12 0.02 0.241 0.004 4.6

1.30 0.15 0.14 0.02 0.246 0.005 5.5

rock u/s 1.15 0.15 0.10 0.02 -0.011 0.000 -0.2

Right Bank 1.00 0.08 0.00 0.00 0.000 1 0.000 0.0

Total Q 0.094 100.0

Date Monitored: 23 April, 2011 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjusted Stage (m): 98.52

Personnel: R. Larson, J. Cooper Discharge Q (m3/s): 0.045
Method: Velocity - area with Flo-Mate

Location: Approximately 2 m downstream from the station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 3.1 0.05 0.42 0.02 0.07 - 0.001 3.2

3 0.10 0.4 0.04 0.01 0.000 0.9

2.9 0.10 0.31 0.03 0.09 0.003 6.2

2.8 0.10 0.38 0.04 0.23 0.009 19.4

2.7 0.10 0.35 0.03 0.28 0.010 21.7

2.6 0.10 0.29 0.03 0.22 0.006 14.1

2.5 0.10 0.28 0.03 0.18 0.005 11.2

2.4 0.10 0.23 0.02 0.14 0.003 7.1

2.3 0.10 0.17 0.02 0.11 0.002 4.1

2.2 0.10 0.18 0.02 0.11 0.002 4.4

2.1 0.10 0.19 0.02 0.14 0.003 5.9

2 0.10 0.17 0.02 0.1 0.002 3.8

1.9 0.10 0.17 0.02 0.03 0.001 1.1

1.8 0.10 0.15 0.02 -0.02 0.000 -0.7

1.7 0.10 0.08 0.01 -0.04 0.000 -0.7

1.6 0.10 0.07 0.01 -0.03 0.000 -0.5

1.5 0.40 0.06 0.02 -0.02 0.000 -1.1

Left Bank 0.8 0.35 0 0.01 -0.01 0.5 0.000 -0.2

Total Q 0.045 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for GC-H1

Date Monitored: 20 June, 2011 Staff Gauge (m): -

Time (24 hr): 15:30 Datum Adjusted Stage (m): 98.74

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.474

Method: Salt dilution

Location: -

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)

Right bank 4.41 0.0022162 1.428

Left bank 4.41 0.00220578 1.520

Average Q 1.474

Date Monitored: 24 July, 2011 Staff Gauge (m): -

Time (24 hr): 8:00 Datum Adjusted Stage (m): 98.80

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.776

Method: Salt dilution

Location: 100 m from the mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)

Right bank 7.88 0.00203797 1.673

Left bank 7.88 0.00202845 1.879

Average Q 1.776
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for GC-H1

Date Monitored: 8 August, 2011 Staff Gauge (m): -

Time (24 hr): 9:45 Datum Adjusted Stage (m): 98.76

Personnel: R. Larson, J. Morgan Discharge Q (m3/s): 1.051c

Method: Velocity - area with Swoffer

Calibration constant = 426, 2" propellor

Location: At station

Station Width Depth Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Right Bank 10.60 0 0 0.00 0.00 0.000 0.0

10.35 0.30 0.11 0.03 0.68 0.016 1.5

10.00 0.33 0.11 0.04 0.46 0.012 1.2

9.70 0.30 0.12 0.04 0.48 0.013 1.2

9.40 0.25 0.15 0.04 0.72 0.019 1.8

9.20 0.25 0.15 0.04 0.95 0.025 2.4

8.90 0.45 0.17 0.08 0.21 0.013 1.3

8.30 0.40 0.27 0.11 0.59 0.047 4.4

8.10 0.20 0.28 0.06 1.18 0.046 4.3

7.90 0.15 0.32 0.05 0.97 0.032 3.1

7.80 0.10 0.25 0.03 1.18 0.021 2.0

7.70 0.10 0.24 0.02 1.33 0.022 2.1

7.60 0.10 0.28 0.03 1.01 0.020 1.9

7.50 0.10 0.27 0.03 1.05 0.020 1.9

7.40 0.13 0.35 0.04 0.93 0.029 2.8

7.25 0.15 0.41 0.06 1.22 0.053 5.0

7.10 0.18 0.39 0.07 1.31 0.063 6.0

6.90 0.15 0.27 0.04 1.45 0.041 3.9

6.80 0.10 0.27 0.03 1.33 0.025 2.4

6.70 0.15 0.31 0.05 0.91 0.030 2.8

6.50 0.18 0.35 0.06 0.78 0.034 3.3

6.35 0.25 0.37 0.09 0.70 0.047 4.5

6.00 0.38 0.27 0.10 0.20 0.017 1.6

5.60 0.38 10.00 3.75 0.11 0.406 38.6

Left Bank 5.25 0.00 0.00 0.00 0.00 0.000 0.0

Total Q 1.051 100
c Discharge value is unreliable due to the high level of turbulence in the stream channel. The discharge value obtained using
the salt dilution method on the same day is more reliable.

Page 5 of 30



Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for GC-H1

Date Monitored: 8 August, 2011 Staff Gauge (m): -

Time (24 hr): 8:20 Datum Adjusted Stage (m): 98.76

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 0.955

Method: Salt dilution

Location: 100 m from the mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)

Right bank 6.86 0.0022162 0.933

Left bank 6.86 0.00220578 0.977

Average Q 0.955

Date Monitored: 25 September, 2011 Staff Gauge (m): -

Time (24 hr): 8:25 Datum Adjusted Stage (m): -

Personnel: M. Soloducha, R. Burns Average Discharge Q (m3/s): 1.094

Method: Salt dilution

Location: Near mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)

Right bank 9.73 0.002215 1.055

Left bank 9.73 0.00221458 1.134

Average Q 1.094
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for GC-H1

Date Monitored: 5 December, 2011 Staff Gauge (m): -

Time (24 hr): 13:06 Datum Adjusted Stage (m): 97.81

Personnel: M. Soloducha, R. Burns Discharge Q (m3/s): 0.186
Method: Velocity - area with Flo-Mate

Location: At location of old station (hydro leveling site)

Station Depth Distance Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Left Bank 0.65 0.00 0.0 0.00 0.00 0.000 0.0

0.80 0.02 0.2 0.00 -0.04 0.000 -0.1

0.90 0.06 0.1 0.01 -0.01 0.000 0.0

1.05 0.07 0.2 0.01 0.18 0.002 1.0

1.20 0.09 0.2 0.01 0.25 0.003 1.8

1.35 0.11 0.2 0.02 0.21 0.003 1.9

1.50 0.14 0.2 0.02 0.57 0.012 6.4

1.65 0.15 0.2 0.02 0.60 0.014 7.2

1.80 0.14 0.2 0.02 0.38 0.008 4.3

1.95 0.18 0.2 0.03 0.47 0.013 6.8

2.10 0.22 0.2 0.03 0.25 0.008 4.4

2.25 0.23 0.2 0.03 0.76 0.026 14.1

2.40 0.24 0.2 0.04 1.04 0.037 20.1

2.55 0.22 0.2 0.03 0.73 0.024 12.9

2.70 0.15 0.2 0.02 0.02 0.000 0.2

2.85 0.16 0.2 0.02 0.51 0.012 6.6

3.00 0.13 0.2 0.02 0.56 0.011 5.9

3.15 0.10 0.2 0.02 0.34 0.005 2.7

3.30 0.10 0.2 0.02 0.44 0.007 3.5

eddy 3.45 0.09 0.2 0.01 0.02 0.000 0.1

eddy 3.60 0.04 0.2 0.01 0.00 0.000 0.0

Right Bank 3.75 0.02 0.2 0.04 0.00 0.000 0.0

3.80 0.00 0.2 0.00 0.00 0.000 0.0

Total Q 0.186 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MC-H1

Date Monitored: 26 April, 2011 Staff Gauge (m): -

Time (24 hr): 11:30 Datum Adjusted Stage (m): 98.56

Personnel: R. Larson, L. Marmont Discharge Q (m3/s): 0.344
Method: Velocity - area with Flo-Mate

Location: 200 m upstream from station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.70 0.25 0 0.01 0.00 0.5 0.010 2.9

2.20 0.45 0.07 0.03 0.02 0.001 0.2

2.60 0.35 0.10 0.04 0.17 0.006 1.7

2.90 0.30 0.14 0.04 0.28 0.012 3.4

3.20 0.30 0.20 0.06 0.26 0.016 4.5

3.50 0.25 0.22 0.06 0.46 0.025 7.4

3.70 0.20 0.23 0.05 0.43 0.020 5.8

3.90 0.20 0.21 0.04 0.43 0.018 5.3

4.10 0.20 0.23 0.05 0.41 0.019 5.5

4.30 0.20 0.24 0.05 0.37 0.018 5.2

4.50 0.20 0.24 0.05 0.28 0.013 3.9

4.70 0.20 0.24 0.05 0.35 0.017 4.9

4.90 0.20 0.24 0.05 0.38 0.018 5.3

5.10 0.20 0.19 0.04 0.36 0.014 4.0

5.30 0.20 0.22 0.04 0.32 0.014 4.1

5.50 0.20 0.18 0.04 0.41 0.015 4.3

5.70 0.25 0.19 0.05 0.34 0.016 4.7

6.00 0.30 0.18 0.05 0.39 0.021 6.1

6.30 0.30 0.15 0.05 0.32 0.014 4.2

6.60 0.30 0.11 0.03 0.24 0.008 2.3

6.90 0.50 0.10 0.05 0.17 0.009 2.5

Left Bank 7.60 0.15 0.00 0.01 0.00 0.5 0.085 24.7

Total Q 0.344 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MC-H1

Date Monitored: 22 June, 2011 Staff Gauge (m): -

Time (24 hr): 13:34 Datum Adjusted Stage (m): 98.90

Personnel: R. Larson, J. Morgan Discharge Q (m3/s): 7.095
Method: Velocity - area with Flo-Mate

Location: 200 m upstream from station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 20.40 1.55 0 0.11 0.00 0.5 0.310 4.4

17.30 2.50 0.14 0.35 0.62 0.217 3.1

15.40 1.65 0.21 0.35 0.75 0.260 3.7

14.00 1.20 0.23 0.28 0.79 0.218 3.1

13.00 1.00 0.32 0.32 0.95 0.304 4.3

12.00 1.00 0.32 0.32 1.07 0.342 4.8

11.00 1.00 0.42 0.42 0.89 0.374 5.3

10.00 1.00 0.25 0.25 1.26 0.315 4.4

9.00 1.00 0.46 0.46 1.14 0.524 7.4

8.00 1.00 0.55 0.55 1.14 0.627 8.8

7.00 1.00 0.74 0.74 1.35 0.999 14.1

80% depth 6.00 1.00 0.80 0.40 1.31 0.524 7.4

20% depth 1.00 0.80 0.40 0.91 0.364 5.1

20% depth 5.00 1.00 0.85 0.43 0.50 0.213 3.0

80% depth 1.00 0.85 0.43 0.85 0.361 5.1

4.00 2.50 0.70 1.75 0.63 1.103 15.5

3.00 1.00 0.27 0.27 0.17 0.046 0.6

2.00 1.00 0.08 0.08 -0.07 -0.006 -0.1

Left Bank 1.00 0.50 0.00 0.00 0.00 0.5 0.000 0.0

Total Q 7.095 100.0

Date Monitored: 22 June, 2011 Staff Gauge (m): -

Time (24 hr): 13:45 Datum Adjusted Stage (m): 98.90

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 6.250

Method: Salt dilution

Location: At the mouth

Note: Left bank probe malfunctioned, only one conductivity meter was used for measurement

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 74.03 0.0022162 7.326

Left bank

Average Q 7.326
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MC-H1

Date Monitored: 24 July, 2011 Staff Gauge (m): -

Time (24 hr): 9:00 Datum Adjusted Stage (m): 98.93

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 9.654

Method: Salt dilution

Location: At the mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 54.98 0.00220578 11.186

Left bank 54.98 0.0022162 11.447

Average Q 11.317

Date Monitored: 6 August, 2011 Staff Gauge (m): -

Time (24 hr): 8:00 Datum Adjusted Stage (m): 98.74

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 5.01

Method: Salt dilution

Location: At the mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 45.29 0.00220578 6.118

Left bank 45.29 0.0022162 5.626

Average Q 5.872

Date Monitored: 23 September, 2011 Staff Gauge (m): -

Time (24 hr): 9:00 Datum Adjusted Stage (m): 98.78

Personnel: M. Soloducha, R. Burns Average Discharge Q (m3/s): 8.990

Method: Salt dilution

Location: At the mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 40.78 0.00221458 8.990

Left bank 40.78 0.00221458 23.274

Average Q 16.132
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-EG1

Date Monitored: 22 June, 2011 Staff Gauge (m): -

Time (24 hr): 11:20 Datum Adjusted Stage (m): 99.57

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.364

Method: Salt dilution

Location: 200 m downstream from station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank - - -

Left bank 7.07 0.00220578 1.364

Average Q 1.364

Date Monitored: 22 June, 2011 Staff Gauge (m): -

Time (24 hr): 12:50 Datum Adjusted Stage (m): 99.57

Personnel: R. Larson, J. Morgan Discharge Q (m3/s): 1.20a

Method: Velocity - area with FloMate

Location: 75 m downstream from station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 9.80 0.2 0 0.01 0.00 0.5 0.001 0.1

9.40 0.33 0.05 0.02 0.42 0.007 0.6

9.15 0.25 0.09 0.02 1.52 0.034 2.8

8.90 0.28 0.20 0.06 1.17 0.064 5.3

Behind rock 8.60 0.30 0.30 0.09 0.17 0.015 1.3

8.30 0.27 0.25 0.07 1.35 0.093 7.7

8.05 0.25 0.40 0.10 1.52 0.152 12.6

7.80 0.25 0.32 0.08 1.47 0.118 9.8

Turbulent flow 7.55 0.18 0.30 0.05 1.56 0.082 6.8

7.45 0.13 0.30 0.04 0.99 0.037 3.1

7.30 0.20 0.15 0.03 1.09 0.033 2.7

7.05 0.20 0.35 0.07 1.42 0.099 8.3

6.90 0.15 0.42 0.06 1.40 0.088 7.3

6.75 0.20 0.28 0.06 1.23 0.069 5.7

6.50 0.25 0.23 0.06 1.35 0.078 6.4

6.25 0.25 0.20 0.05 1.17 0.059 4.9

6.00 0.25 0.22 0.06 0.91 0.050 4.2

5.75 0.25 0.20 0.05 0.84 0.042 3.5

5.50 0.25 0.20 0.05 0.84 0.042 3.5

5.25 0.30 0.20 0.06 0.54 0.032 2.7

Left Bank 4.90 0.18 0.00 0.02 0.00 1 0.009 0.8

Total Q 1.2044 100.0
a Discharge value is unreliable due to the high level of turbulence in the stream channel. The discharge value obtained using 

the salt dilution method on the same day is more reliable.
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-EG1

Date Monitored: 22 July, 2011 Staff Gauge (m): 0.47

Time (24 hr): 11:20 Datum Adjusted Stage (m): 99.59

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.949

Method: Salt dilution

Location: 200 m d/s from station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank

Left bank 6.79 0.0022162 1.949

Average Q 1.95

Date Monitored: 6 August, 2011 Staff Gauge (m): 0.45

Time (24 hr): 11:20 Datum Adjusted Stage (m): 99.56

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.448

Method: Salt dilution

Location: 200 m d/s from station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 7.88 0.0022162 1.461

Left bank 7.88 0.00220578 1.436

Average Q 1.45

Date Monitored: 23 September, 2011 Staff Gauge (m): -

Time (24 hr): 15:30 Datum Adjusted Stage (m): 99.34

Personnel: M. Soloducha Average Discharge Q (m3/s): 1.70

Method: Salt dilution

Location: At station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank - - -

Left bank 8.85 0.00221 1.698

Average Q 1.70
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-H1

Date Monitored: 7 Feb, 2011 Staff Gauge (m): -

Time (24 hr): 9:00 Datum Adjusted Stage (m): 98.46

Personnel: R. Larson, C. Hatt Discharge Q (m3/s): 0.38
Method: Velocity - area with Flowtracker

Location: At station.

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 5.00 0.20 0 0.00 0.000 0.2 0.000 0.0

4.80 0.20 0.09 0.02 0.009 0.000 0.0

4.60 0.20 0.12 0.02 0.036 0.001 0.2

4.40 0.20 0.04 0.01 0.138 0.001 0.3

4.20 0.20 0.06 0.01 0.184 0.002 0.6

4.00 0.20 0.10 0.02 0.183 0.004 1.0

3.80 0.20 0.08 0.02 0.339 0.005 1.4

3.60 0.20 0.11 0.02 0.346 0.008 2.0

3.40 0.20 0.11 0.02 0.426 0.009 2.5

3.20 0.20 0.15 0.03 0.568 0.017 4.5

3.00 0.20 0.17 0.03 0.532 0.018 4.8

2.80 0.20 0.18 0.04 0.512 0.018 4.8

2.60 0.20 0.18 0.04 0.421 0.015 4.0

2.40 0.20 0.20 0.04 0.403 0.016 4.2

2.20 0.20 0.22 0.04 0.447 0.020 5.2

2.00 0.20 0.23 0.05 0.450 0.021 5.4

1.80 0.20 0.26 0.05 0.399 0.021 5.5

1.60 0.20 0.28 0.06 0.458 0.026 6.7

1.40 0.20 0.29 0.06 0.385 0.022 5.9

1.20 0.20 0.29 0.06 0.377 0.022 5.7

1.00 0.20 0.30 0.06 0.376 0.023 5.9

0.80 0.20 0.34 0.07 0.408 0.028 7.3

0.60 0.20 0.36 0.07 0.449 0.032 8.5

0.40 0.30 0.33 0.10 0.462 0.046 12.0

Right Bank 0.00 0.20 0.00 0.03 0.000 0.4 0.006 1.6

Total Q 0.3807 100.0

* Flowtracker file was corrupted and not downloaded
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-H1

Date Monitored: 24 April, 2011 Staff Gauge (m): -

Time (24 hr): 11:25 Datum Adjusted Stage (m): 98.46

Personnel: R. Larson, J. Cooper Discharge Q (m3/s): 0.43
Method: Velocity - area with Flo Mate

Location: At the station 

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 5.3 0.4 0 0.18 0.168 0.8 0.030 6.9

4.5 0.50 0.8 0.40 0.21 0.084 19.7

4.3 0.20 0.07 0.01 0.23 0.003 0.8

4.1 0.20 0.11 0.02 0.21 0.005 1.1

3.9 0.20 0.12 0.02 0.36 0.009 2.0

3.7 0.20 0.1 0.02 0.35 0.007 1.6

3.5 0.20 0.13 0.03 0.51 0.013 3.1

3.3 0.20 0.18 0.04 0.45 0.016 3.8

3.1 0.15 0.18 0.03 0.45 0.012 2.8

3 0.10 0.19 0.02 0.42 0.008 1.9

2.9 0.10 0.19 0.02 0.39 0.007 1.7

2.8 0.10 0.19 0.02 0.38 0.007 1.7

2.7 0.10 0.19 0.02 0.41 0.008 1.8

2.6 0.13 0.2 0.03 0.41 0.010 2.4

2.45 0.15 0.22 0.03 0.45 0.015 3.5

2.3 0.15 0.24 0.04 0.34 0.012 2.9

2.15 0.15 0.28 0.04 0.42 0.018 4.1

2 0.18 0.26 0.05 0.42 0.019 4.5

1.8 0.20 0.3 0.06 0.21 0.013 3.0

1.6 0.18 0.28 0.05 0.29 0.014 3.3

1.45 0.15 0.3 0.05 0.36 0.016 3.8

1.3 0.15 0.29 0.04 0.32 0.014 3.3

1.15 0.15 0.32 0.05 0.36 0.017 4.1

1 0.15 0.33 0.05 0.32 0.016 3.7

0.85 0.15 0.36 0.05 0.41 0.022 5.2

0.7 0.23 0.32 0.07 0.37 0.027 6.2

Right Bank 0.4 0.15 0 0.02 0.185 0.5 0.004 1.0

0.4264 100.0

Date Monitored: 18 June, 2011 Staff Gauge (m): -

Time (24 hr): 10:30 Datum Adjusted Stage (m): 98.77

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 4.61
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 10.01 0.0022162 4.605

Left bank 10.01 0.00220578 4.612

Average Q 4.61
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-H1

Date Monitored: 24 July, 2011 Staff Gauge (m): -

Time (24 hr): 11:15 Datum Adjusted Stage (m): 98.91

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 6.15
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 22.02 0.0022162 5.495

Left bank 22.02 0.00220578 6.800

Average Q 6.15

Date Monitored: 6 August, 2011 Staff Gauge (m): -

Time (24 hr): 10:00 Datum Adjusted Stage (m): 98.81

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 4.68
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 21.22 - -

Left bank 21.22 0.00220578 4.682

Average Q 4.68

Date Monitored: 23 September, 2011 Staff Gauge (m): -

Time (24 hr): 12:00 Datum Adjusted Stage (m): -

Personnel: M. Soloducha, R Burns Average Discharge Q (m3/s): 5.85
Method: Salt Dilution

Location: At Station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank

Left bank 20.26 0.00221 5.850

Average Q 5.85
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for MCT-H1

Date Monitored: 5 December, 2011 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjusted Stage (m): 98.23

Personnel: M. Soloducha, R. Burns Discharge Q (m3/s): 0.665
Method: Velocity Area

Location: At Station

Station Depth Distance Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Right Bank 3.40 0.00 0.0 0.02 0.00 0.000 0.0

3.50 0.30 0.1 0.05 0.58 0.026 3.9

3.70 0.33 0.2 0.07 0.11 0.007 1.1

3.90 0.32 0.2 0.06 0.04 0.003 0.4

4.10 0.33 0.2 0.07 0.52 0.034 5.2

4.30 0.38 0.2 0.08 0.44 0.033 5.0

4.50 0.38 0.2 0.08 0.60 0.046 6.9

4.70 0.40 0.2 0.08 0.61 0.049 7.3

4.90 0.39 0.2 0.08 0.79 0.062 9.3

5.10 0.37 0.2 0.07 0.81 0.060 9.0

5.30 0.35 0.2 0.07 0.69 0.048 7.3

5.50 0.35 0.2 0.07 0.60 0.042 6.3

5.70 0.33 0.2 0.07 0.52 0.034 5.2

5.90 0.30 0.2 0.06 0.67 0.040 6.0

6.10 0.27 0.2 0.05 0.60 0.032 4.9

6.30 0.25 0.2 0.05 0.57 0.029 4.3

6.50 0.25 0.2 0.05 0.62 0.031 4.7

6.70 0.24 0.2 0.05 0.58 0.028 4.2

6.90 0.22 0.2 0.04 0.65 0.029 4.3

7.10 0.19 0.2 0.04 0.55 0.021 3.1

7.30 0.18 0.2 0.03 0.40 0.011 1.6

Left Bank 7.40 0.00 0.1 0.01 0.00 0.000 0.0

Total Q 0.665 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SC-H1

Date Monitored: 5 Feb, 2011 Staff Gauge (m): -

Time (24 hr): 15:00 Datum Adjusted Stage (m): 98.96

Personnel: R. Larson, C. Hatt Discharge Q (m3/s): 3.07
Method: Velocity - area with Flowtracker

Location: At station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 0.00 0.6 0 0.06 0.000 1 0.000 0.0

1.20 1.00 0.20 0.20 0.003 0.001 0.0

2.00 0.90 0.22 0.20 0.349 0.069 2.2

3.00 1.00 0.19 0.19 0.713 0.135 4.4

4.00 1.00 0.24 0.24 0.703 0.169 5.5

5.00 1.00 0.26 0.26 0.745 0.194 6.3

6.00 1.00 0.25 0.25 0.687 0.172 5.6

7.00 1.00 0.23 0.23 0.692 0.159 5.2

8.00 1.00 0.19 0.19 0.602 0.114 3.7

9.00 1.00 0.14 0.14 0.627 0.088 2.9

10.00 1.00 0.15 0.15 0.577 0.087 2.8

11.00 1.00 0.13 0.13 0.548 0.071 2.3

12.00 1.00 0.12 0.12 0.482 0.058 1.9

13.00 1.00 0.16 0.16 0.454 0.073 2.4

14.00 1.00 0.17 0.17 0.617 0.105 3.4

15.00 1.00 0.17 0.17 0.591 0.100 3.3

16.00 1.00 0.21 0.21 0.764 0.160 5.2

17.00 1.00 0.25 0.25 0.757 0.189 6.2

18.00 1.00 0.28 0.28 0.789 0.221 7.2

19.00 1.00 0.32 0.32 0.851 0.272 8.9

20.00 1.00 0.32 0.32 0.892 0.285 9.3

21.00 1.00 0.40 0.40 0.620 0.248 8.1

22.00 1.00 0.32 0.32 0.333 0.107 3.5

Rock upstream 23.00 0.90 0.16 0.14 -0.025 -0.004 -0.1

Right Bank 23.80 0.40 0.00 0.03 0.000 0.2 0.000 0.0

Total Q 3.074 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SC-H1

Date Monitored: 24 April, 2011 Staff Gauge (m): -

Time (24 hr): 11:25 Datum Adjusted Stage (m): 99.01

Personnel: R. Larson, J. Cooper Discharge Q (m3/s): 2.31
Method: Velocity - area with Flo Mate

Location: At the station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 27 0.5 0 0.02 0 0 0.000 0.0

26 1.00 0.09 0.09 -0.04 -0.004 -0.2

25 1.00 0.2 0.20 0.37 0.074 3.2

24 1.00 0.26 0.26 0.58 0.151 6.5

23 1.00 0.26 0.26 0.66 0.172 7.4

22 1.00 0.25 0.25 0.67 0.168 7.2

21 1.00 0.22 0.22 0.59 0.130 5.6

20 1.00 0.18 0.18 0.5 0.090 3.9

19 1.00 0.18 0.18 0.44 0.079 3.4

18 1.00 0.14 0.14 0.41 0.057 2.5

17 1.00 0.15 0.15 0.44 0.066 2.9

16 1.00 0.12 0.12 0.48 0.058 2.5

15 1.00 0.14 0.14 0.42 0.059 2.5

14 1.00 0.13 0.13 0.49 0.064 2.8

13 1.00 0.16 0.16 0.44 0.070 3.0

12 1.00 0.16 0.16 0.45 0.072 3.1

11 1.00 0.16 0.16 0.63 0.101 4.4

10 1.00 0.25 0.25 0.58 0.145 6.3

9 1.00 0.25 0.25 0.65 0.163 7.0

8 1.00 0.35 0.35 0.75 0.263 11.3

7 1.00 0.27 0.27 0.67 0.181 7.8

6 1.00 0.15 0.15 0.6 0.090 3.9

5 1.00 0.24 0.24 0.24 0.058 2.5

4 1.00 0.09 0.09 0.09 0.008 0.4

Right Bank 3 0.50 0 0.02 0.027 0.3 0.001 0.0

Total Q 2.313 100.0

Date Monitored: 20 June, 2011 Staff Gauge (m): 0.57

Time (24 hr): 11:45 Datum Adjusted Stage (m): -

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 46.7
Method: Salt dilution

Location: At station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 116.45 0.0022162 42.245

Left bank 116.45 0.00220578 51.143

Average Q 46.69
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SC-H1

Date Monitored: 23 July, 2011 Staff Gauge (m): 0.77

Time (24 hr): 13:00 Datum Adjusted Stage (m): 99.88

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 60.0
Method: Salt dilution

Location: At station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 169.26 0.0022162 58.296

Left bank 169.26 0.00220578 61.679

Average Q 59.99

Date Monitored: 8 August, 2011 Staff Gauge (m): 0.46

Time (24 hr): 10:35 Datum Adjusted Stage (m): 99.58

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 32.7
Method: Salt dilution

Location: At station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 128.83 0.0022162 33.023

Left bank 128.83 0.00220578 32.414

Average Q 32.72

Date Monitored: 24 September, 2011 Staff Gauge (m): -

Time (24 hr): Datum Adjusted Stage (m): 99.09

Personnel: M. Soloducha, R. Burns Average Discharge Q (m3/s): 43.8
Method: Salt dilution

Location: On island upstream of station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 165.32 0.00221458 43.890

Left bank 165.32 0.00221458 43.650

Average Q 43.770
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SC-H1

Date Monitored: 30 November, 2011 Staff Gauge (m): -

Time (24 hr): 15:00 Datum Adjusted Stage (m): 98.39

Personnel: M. Soloducha, R. Burns Discharge Q (m3/s): 4.440
Method: Velocity Area

Location: At station

Station Depth Distance Area Cal. Vel. Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Right Bank 4.50 0.00 0.0 0.05 0.00 0.000 0.0

5.00 0.21 0.5 0.21 0.06 0.013 0.3

6.50 0.21 1.5 0.32 0.01 0.003 0.1

8.00 0.10 1.5 0.15 0.00 0.000 0.0

9.50 0.06 1.5 0.09 0.00 0.000 0.0

11.00 0.07 1.5 0.11 0.02 0.002 0.0

12.50 0.14 1.5 0.21 0.41 0.086 1.9

14.00 0.25 1.5 0.38 0.48 0.180 4.1

15.50 0.28 1.5 0.42 0.56 0.235 5.3

17.00 0.33 1.5 0.50 0.57 0.282 6.4

18.50 0.41 1.5 0.62 0.64 0.394 8.9

20.00 0.48 1.5 0.72 0.62 0.446 10.1

21.50 0.46 1.5 0.69 0.71 0.490 11.0

23.00 0.47 1.5 0.71 0.75 0.529 11.9

24.50 0.44 1.5 0.66 0.73 0.482 10.9

26.00 0.39 1.5 0.59 0.63 0.369 8.3

27.50 0.38 1.5 0.57 0.60 0.342 7.7

29.00 0.33 1.5 0.50 0.49 0.243 5.5

30.50 0.31 1.5 0.47 0.38 0.177 4.0

32.00 0.38 1.5 0.57 0.28 0.160 3.6

33.50 0.35 1.5 0.46 0.02 0.009 0.2

Left Bank 34.60 0.00 1.1 0.19 0.00 0.000 0.0

Total Q 4.440 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SL-H1

Date Monitored: 7 Feb, 2011 Staff Gauge (m): -

Time (24 hr): 10:15 Datum Adjusted Stage (m): 97.24

Personnel: R. Larson, C. Hatt Discharge Q (m3/s): 0.227
Method: Velocity - area with Flowtracker

Location: At lake outlet

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 5.60 0.25 0 0.02 0.000 0.2 0.001 0.3

5.10 0.38 0.12 0.05 0.224 0.010 4.4

4.85 0.25 0.16 0.04 0.280 0.011 4.9

4.60 0.25 0.11 0.03 0.223 0.006 2.7

4.35 0.25 0.19 0.05 0.190 0.009 4.0

4.10 0.23 0.30 0.07 0.461 0.031 13.8

3.90 0.20 0.28 0.06 0.418 0.023 10.3

3.70 0.20 0.27 0.05 0.293 0.016 7.0

3.50 0.20 0.26 0.05 0.218 0.011 5.0

3.30 0.20 0.26 0.05 0.419 0.022 9.6

3.10 0.20 0.17 0.03 0.358 0.012 5.4

2.90 0.20 0.20 0.04 0.324 0.013 5.7

2.70 0.20 0.26 0.05 0.269 0.014 6.1

2.50 0.20 0.19 0.04 0.220 0.008 3.7

2.30 0.20 0.22 0.04 0.214 0.009 4.1

2.10 0.20 0.17 0.03 0.306 0.010 4.6

1.90 0.20 0.17 0.03 0.186 0.006 2.8

1.70 0.20 0.18 0.04 0.060 0.002 1.0

1.50 0.20 0.14 0.03 0.370 0.010 4.6

1.30 0.30 0.12 0.04 0.004 0.000 0.1

Left Bank 0.90 0.20 0.00 0.01 0.000 0.4 0.000 0.0

Total Q 0.227 100.0

* Very clear water resulted in low quality measurements, leading to a potentially higher measurement error.
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SL-H1

Date Monitored: 21 April, 2011 Staff Gauge (m): -

Time (24 hr): 13:05 Datum Adjusted Stage (m): 98.43

Personnel: R. Larson, J. Cooper Discharge Q (m3/s): 0.178
Method: Velocity - area with Flo Mate

Location: At lake outlet

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 13.5 0.3 0 0.02 -0.016 0.8 0.000 -0.2

12.9 0.45 0.16 0.07 -0.02 -0.001 -0.8

12.6 0.30 0.12 0.04 -0.03 -0.001 -0.6

rock u/s 12.3 0.30 0.21 0.06 0 0.000 0.0

12 0.35 0.28 0.10 -0.03 -0.003 -1.7

11.6 0.35 0.29 0.10 0.09 0.009 5.1

11.3 0.25 0.3 0.08 0.35 0.026 14.7

11.1 0.20 0.23 0.05 0.29 0.013 7.5

10.9 0.20 0.3 0.06 0.27 0.016 9.1

10.7 0.20 0.32 0.06 0.23 0.015 8.3

10.5 0.20 0.46 0.09 0.29 0.027 15.0

10.3 0.20 0.42 0.08 0.26 0.022 12.3

10.1 0.20 0.47 0.09 0.2 0.019 10.6

9.9 0.20 0.49 0.10 0.16 0.016 8.8

9.7 0.20 0.29 0.06 0.16 0.009 5.2

9.5 0.20 0.41 0.08 0.03 0.002 1.4

9.3 0.20 0.39 0.08 0.11 0.009 4.8

9.1 0.20 0.44 0.09 0.07 0.006 3.5

8.9 0.25 0.37 0.09 0.02 0.002 1.0

8.6 0.35 0.3 0.11 -0.01 -0.001 -0.6

8.2 0.70 0.24 0.17 -0.03 -0.005 -2.8

Right Bank 7.2 0.50 0 0.06 -0.015 0.5 -0.001 -0.5

0.178 100.0

Date Monitored: 20 June, 2011 Staff Gauge (m): -

Time (24 hr): 13:00 Datum Adjusted Stage (m): 98.45

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 9.5
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 16.05 0.00198624 9.550

Left bank 16.05 0.00198624 10.622

Average Q 10.086

Approximately 1.5 km downstream from 
Sulphurets Lake
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SL-H1

Date Monitored: 23 July, 2011 Staff Gauge (m): -

Time (24 hr): 10:00 Datum Adjusted Stage (m): 99.16

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 15.38
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 60.86 0.0022162 17.883

Left bank 60.86 0.00220578 15.416

Average Q 16.650

Date Monitored: 7 August, 2011 Staff Gauge (m): -

Time (24 hr): 10:00 Datum Adjusted Stage (m): 98.45

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 10.80
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 42.37 0.0022162 11.844

Left bank 42.37 0.00220578 11.536

Average Q 11.690

Date Monitored: 24 September, 2011 Staff Gauge (m): -

Time (24 hr): 16:30 Datum Adjusted Stage (m): 98.96

Personnel: M. Soloducha, R. Burns Discharge Q (m3/s): 12.13
Method: Salt Dilution

Location: Salt Injected near mouth of the lake

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 63.02 0.00221458 11.990

Left bank 63.02 0.00221458 12.260

Average Q 12.125

Approximatley 3 km downstream from Sulphurets 
Lake

Approximatley 3 km downstream from Sulphurets 
Lake
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for SL-H1

Date Monitored: 2-Dec-11 Staff Gauge (m): -

Time (24 hr): 10:00 Datum Adjusted Stage (m): 98.33

Personnel: M. Soloducha, R. Burns Discharge Q (m3/s): 0.68
Method: Velocity - area with Flo Mate

Location: -

Station Depth Distance Area Velocity Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m3/s) %

Right Bank 6.20 0.00 0.0 0.02 0.00 0.000 0.0

6.00 0.17 0.2 0.03 0.01 0.000 0.1

5.80 0.13 0.2 0.03 0.05 0.001 0.2

5.60 0.20 0.2 0.04 0.17 0.007 1.0

5.40 0.23 0.2 0.05 0.60 0.028 4.1

5.20 0.35 0.2 0.07 0.70 0.049 7.2

5.00 0.40 0.2 0.08 0.70 0.056 8.2

4.80 0.40 0.2 0.08 0.94 0.075 11.1

4.60 0.38 0.2 0.08 1.09 0.083 12.2

4.40 0.30 0.2 0.06 0.55 0.033 4.9

4.20 0.30 0.2 0.06 0.73 0.044 6.4

4.00 0.27 0.2 0.05 1.18 0.064 9.4

3.80 0.36 0.2 0.07 1.08 0.078 11.4

3.60 0.33 0.2 0.07 1.14 0.075 11.1

3.40 0.34 0.2 0.07 0.57 0.039 5.7

3.20 0.29 0.2 0.06 0.51 0.030 4.4

3.00 0.12 0.2 0.02 0.09 0.002 0.3

2.80 0.10 0.2 0.02 0.27 0.005 0.8

2.60 0.10 0.2 0.02 0.24 0.005 0.7

2.40 0.1 0.2 0.02 0.16 0.003 0.5

2.20 0.06 0.2 0.02 0.13 0.002 0.2

2.00 0.06 0.2 0.07 0.15 0.001 0.2

Left Bank 1.90 0.00 0.3 0.01 0.00 0.000 0.0

Total Q 0.679 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for TMC-H1

Date Monitored: 26 April, 2011 Staff Gauge (m): 0.19

Time (24 hr): 15:30 Datum Adjusted Stage (m): 98.62

Personnel: R. Larson, L. Marmont Discharge Q (m3/s): 0.62
Method: Velocity - area with FloMate

Location: Approx. 200 m upstream from station

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 1.10 0.325 0 0.01 0.00 0.5 0.005 0.8

1.75 0.60 0.04 0.02 0.01 0.000 0.0

2.30 0.38 0.08 0.03 0.17 0.005 0.8

2.50 0.20 0.10 0.02 0.35 0.007 1.1

2.70 0.20 0.15 0.03 0.56 0.017 2.7

2.90 0.20 0.18 0.04 0.71 0.026 4.1

3.10 0.20 0.21 0.04 0.68 0.029 4.6

3.30 0.20 0.29 0.06 0.50 0.029 4.7

3.50 0.20 0.26 0.05 0.82 0.043 6.9

3.70 0.20 0.25 0.05 0.80 0.040 6.5

3.90 0.20 0.25 0.05 0.64 0.032 5.2

4.10 0.20 0.26 0.05 0.80 0.042 6.7

4.30 0.20 0.08 0.02 0.94 0.015 2.4

4.50 0.20 0.14 0.03 0.87 0.024 3.9

4.70 0.20 0.23 0.05 0.90 0.041 6.7

4.90 0.20 0.25 0.05 0.72 0.036 5.8

5.10 0.20 0.28 0.06 0.25 0.014 2.3

5.30 0.20 0.25 0.05 0.59 0.030 4.8

5.50 0.20 0.22 0.04 0.59 0.026 4.2

5.70 0.20 0.22 0.04 0.47 0.021 3.3

5.90 0.25 0.15 0.04 0.12 0.005 0.7

6.20 0.35 0.12 0.04 0.31 0.013 2.1

Right Bank 6.60 0.20 0.00 0.01 0.00 0.5 0.155 25.0

Total Q 0.619 100.0

Date Monitored: 22 June, 2011 Staff Gauge (m): -

Time (24 hr): 8:50 Datum Adjusted Stage (m): 99.88

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 11.47

Method: Salt dilution

Location: Near mouth

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank

Left bank 61.11 0.00220578 11.469

Average Q 11.47
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for TMC-H1

Date Monitored: 23 July, 2011 Staff Gauge (m): 0.74

Time (24 hr): 8:00 Datum Adjusted Stage (m): 100.00

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 11.27

Method: Salt dilution

Location: -

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 53.92 0.0022162 12.175

Left bank 53.92 0.00220578 12.291

Average Q 12.233

Date Monitored: 7 August, 2011 Staff Gauge (m): 0.65

Time (24 hr): 8:00 Datum Adjusted Stage (m): 99.92

Personnel: R. Larson, J. Morgan Scaled Discharge Q (m3/s): 7.13

Method: Salt dilution

Location: -

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 35.93 0.0022162 7.711

Left bank 35.93 0.00220578 7.775

Average Q 7.743

Date Monitored: 25 September, 2011 Staff Gauge (m): -

Time (24 hr): 13:00 Datum Adjusted Stage (m): -

Personnel: M. Soloducha, R Burns Scaled Discharge Q (m3/s): 6.71

Method: Salt Dilution

Location: At station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 41.35 0.00221458 6.56

Left bank 41.35 0.00221458 6.85

Average Q 6.705
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for UR-H1

Date Monitored: 5 Feb, 2011 Staff Gauge (m): -

Time (24 hr): 16:35 Datum Adjusted Stage (m): 99.24

Personnel: R. Larson, C. Hatt Discharge Q (m3/s): 3.6
Method: Velocity - area with Flowtracker

Location: At station.

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.00 0.6 0.000 0.02 0.0000 0.75 -0.001 0.0

2.20 1.25 0.080 0.10 -0.0378 -0.004 -0.1

3.50 1.4 0.080 0.11 0.3628 0.041 1.1

5.00 1.5 0.140 0.21 0.2100 0.044 1.2

6.50 1.5 0.170 0.26 0.3114 0.079 2.2

8.00 1.5 0.270 0.41 0.4416 0.179 5.0

9.50 1.5 0.330 0.50 0.6307 0.312 8.7

11.00 1.5 0.350 0.53 0.7173 0.377 10.5

12.50 1.5 0.290 0.44 0.6887 0.300 8.3

14.00 1.5 0.250 0.38 0.6129 0.230 6.4

15.50 1.5 0.160 0.24 0.6554 0.157 4.4

17.00 1.5 0.130 0.20 0.6559 0.128 3.6

18.50 1.5 0.300 0.45 0.4252 0.191 5.3

20.00 1.5 0.320 0.48 0.5775 0.277 7.7

21.50 1.25 0.330 0.41 0.6755 0.279 7.7

22.50 1 0.290 0.29 0.6861 0.199 5.5

23.50 1 0.250 0.25 0.7353 0.184 5.1

24.50 1.25 0.230 0.29 0.7896 0.227 6.3

26.00 1.5 0.120 0.18 0.6203 0.112 3.1

27.50 1.5 0.07 0.11 0.845 0.089 2.5

29.00 1.5 0.100 0.15 0.4855 0.073 2.0

30.50 1.5 0.260 0.39 0.3192 0.124 3.5

32.00 0.85 0.030 0.03 0.0343 0.001 0.0

Left Bank 32.20 0.10 0.000 0.00 0.0000 0.2 0.000 0.0

Total Q 3.597 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for UR-H1

Date Monitored: 21 April, 2011 Staff Gauge (m): 0.39

Time (24 hr): 11:50 Datum Adjusted Stage (m): 97.55

Personnel: R. Larson, J. Cooper Discharge Q (m3/s): 2.33
Method: Velocity - area with Flo Mate

Location:

Station Width Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 35.7 0.6 0 0.04 0.138 0.3 0.005 0.2

34.5 1.35 0.12 0.16 0.46 0.075 3.2

33 1.50 0.12 0.18 0.41 0.074 3.2

31.5 1.50 0.16 0.24 0.28 0.067 2.9

30 1.50 0.18 0.27 0.38 0.103 4.4

28.5 1.50 0.23 0.35 0.47 0.162 7.0

27 1.50 0.3 0.45 0.5 0.225 9.6

25.5 1.50 0.35 0.53 0.66 0.347 14.9

24 1.50 0.37 0.56 0.65 0.361 15.5

22.5 1.50 0.32 0.48 0.74 0.355 15.2

21 1.50 0.18 0.27 0.49 0.132 5.7

19.5 1.50 0.2 0.30 0.01 0.003 0.1

18 1.50 0.4 0.60 0.26 0.156 6.7

16.5 1.50 0.37 0.56 0.3 0.167 7.1

15 1.50 0.3 0.45 0.17 0.077 3.3

13.5 1.50 0.26 0.39 0.06 0.023 1.0

12 1.50 0.16 0.24 0.03 0.007 0.3

10.5 1.50 0.08 0.12 -0.02 -0.002 -0.1

9 1.25 0.04 0.05 -0.04 -0.002 -0.1

Left Bank 8 0.50 0 0.01 -0.02 0.5 0.000 0.0

Total Q 2.333 100.0

Date Monitored: 21 June, 2011 Staff Gauge (m): -

Time (24 hr): 8:45 Datum Adjusted Stage (m):

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 60.7
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 78.21 0.0022162 65.940

Left bank 78.21 0.00220578 55.479

Average Q 60.71

Approx. 500 m downstream from the station.

At the station, right bank is approximately 5 m 
from BM-T52 
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for UR-H1

Date Monitored: 22 July, 2011 Staff Gauge (m): -

Time (24 hr): 10:30 Datum Adjusted Stage (m): 98.10

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 42.5
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 102.11 0.0022162 42.100

Left bank 102.11 0.00220578 43.000

Average Q 42.55

Date Monitored: 7 August, 2011 Staff Gauge (m): -

Time (24 hr): 13:40 Datum Adjusted Stage (m): 97.89

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 22.1
Method: Salt dilution

Location:

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 88.31 0.0022162 22.313

Left bank 88.31 0.0022058 21.820

Average Q 22.067

Date Monitored: 25 September, 2011 Staff Gauge (m): -

Time (24 hr): 11:30 Datum Adjusted Stage (m): 97.96

Personnel: M. Soloducha, R. Burns Average Discharge Q (m3/s): 45.9
Method: Salt dilution

Location: Salt injected 1500m upstream of station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 166.39 0.00221458 43.870

Left bank 166.39 0.00221458 47.990

Average Q 45.93

Approx. 500 m downstream from the station.

Approx. 500 m downstream from the station.
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Flow Measurements for UR-H1

Date Monitored: 30 November, 2011 Staff Gauge (m): -

Time (24 hr): 11:00 Datum Adjusted Stage (m): -

Personnel: M. Soloducha, R Burns Discharge Q (m3/s): 4.99
Method: Velocity - area with Flo Mate

Location: 50m upstream of station

Station Depth Distance Area Velocity Velocity Velocity Q % of Total Q

Notes (m) (m) (m) (m2) 20% (m/s) 80% (m/s) 60% (m/s) (m3/s) %

Right Bank 3.80 0.00 0.0 0.04 0.00 0.000 0.0

4.00 0.44 0.2 0.26 0.01 0.003 0.1

5.00 0.78 1.0 0.78 -0.06 -0.047 -0.9

6.00 1.21 1.0 1.21 0.13 -0.08 0.03 0.030 0.6

7.00 1.20 1.0 1.20 0.27 -0.01 0.13 0.156 3.1

8.00 1.21 1.0 1.21 0.33 0.03 0.18 0.218 4.4

9.00 1.14 1.0 1.14 0.5 0.18 0.34 0.388 7.8

10.00 1.00 1.0 1.00 0.77 0.40 0.59 0.585 11.7

11.00 0.86 1.0 0.86 0.68 0.52 0.60 0.516 10.3

12.00 0.70 1.0 0.70 0.51 0.357 7.2

13.00 0.55 1.0 0.55 0.58 0.319 6.4

14.00 0.44 1.0 0.44 0.62 0.273 5.5

15.00 0.34 1.0 0.34 0.48 0.163 3.3

16.00 0.34 1.0 0.34 0.57 0.194 3.9

17.00 0.32 1.0 0.32 0.63 0.202 4.0

18.00 0.30 1.0 0.30 0.41 0.123 2.5

19.00 0.30 1.0 0.30 0.45 0.135 2.7

20.00 0.30 1.0 0.30 0.45 0.135 2.7

21.00 0.30 1.0 0.30 0.47 0.141 2.8

22.00 0.29 1.0 0.29 0.54 0.157 3.1

23.00 0.29 1.0 1.19 0.63 0.183 3.7

24.00 0.25 1.0 2.88 0.73 0.183 3.7

25.00 0.24 1.0 2.88 0.65 0.156 3.1

26.00 0.24 1.0 3.00 0.61 0.146 2.9

27.00 0.25 1.0 3.25 0.60 0.150 3.0

28.00 0.2 1.0 2.70 0.53 0.106 2.1

29.00 0.2 1.0 2.80 0.11 0.022 0.4

30.00 0.08 1.0 1.16 -0.02 -0.001 0.0

Left Bank 30.20 0.00 0.2 0.00 0.00 0.000 0.0

Total Q 4.991 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: BJL-H1

Date Monitored: 2 May, 2010 Staff Gauge (m): -

Time (24 hr): 15:15 Datum Adjusted Stage (m): 98.909

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 0.139
Method: Velocity - area with Swoffer Error (+/- %) 1.17

Calibration constant = 612, 2" propeller

Location: Approximately 100 m downstream from the station, and downstream from the first waterfall

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 5.00 0.00 0.00 0.01 0.00 0.3 0.0000 0.0

4.75 0.25 0.06 0.01 0.00 0.0000 0.0

4.65 0.10 0.10 0.01 0.07 0.0009 0.6

4.50 0.15 0.12 0.02 0.29 0.0052 3.7

4.35 0.15 0.13 0.02 0.37 0.0072 5.1

4.20 0.15 0.13 0.02 0.47 0.0088 6.3

4.05 0.15 0.16 0.02 0.46 0.0110 7.9

3.90 0.15 0.20 0.03 0.41 0.0123 8.8

3.75 0.15 0.22 0.03 0.44 0.0142 10.1

3.60 0.15 0.26 0.04 0.39 0.0152 10.8

3.45 0.15 0.28 0.04 0.21 0.0087 6.2

3.30 0.15 0.30 0.04 0.22 0.0097 6.9

3.15 0.15 0.34 0.05 0.25 0.0128 9.1

3.00 0.15 0.35 0.05 0.18 0.0093 6.6

2.85 0.15 0.17 0.03 0.09 0.0023 1.6

2.70 0.15 0.18 0.03 0.06 0.0016 1.2

2.55 0.15 0.18 0.03 0.08 0.0021 1.5

2.40 0.15 0.16 0.02 0.53 0.0123 8.8

2.25 0.15 0.17 0.02 0.16 0.0040 2.8

2.10 0.15 0.21 0.03 0.01 0.0003 0.2

1.95 0.15 0.16 0.02 0.08 0.0019 1.4

Right Bank 1.80 0.15 0.00 0.01 0.00 0.7 0.0007 0.5

Total Q 0.141 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.80 0.00 0.00 0.01 0.00 0.7 0.0015 1.1

1.90 0.10 0.15 0.02 0.29 0.0054 4.0

2.05 0.15 0.14 0.02 0.07 0.0014 1.0

2.20 0.15 0.16 0.02 0.12 0.0029 2.1

2.35 0.15 0.18 0.03 0.43 0.0113 8.2

2.50 0.15 0.16 0.02 0.08 0.0019 1.4

2.65 0.15 0.20 0.03 0.04 0.0012 0.9

2.80 0.15 0.18 0.03 0.04 0.0011 0.8

2.95 0.15 0.35 0.05 0.13 0.0068 5.0

3.10 0.15 0.33 0.05 0.26 0.0129 9.4

3.25 0.15 0.31 0.05 0.19 0.0088 6.4

3.40 0.15 0.27 0.04 0.19 0.0077 5.6

3.55 0.15 0.27 0.04 0.31 0.0123 9.0

3.70 0.15 0.23 0.03 0.44 0.0149 10.8

3.85 0.15 0.20 0.03 0.46 0.0138 10.1

4.00 0.15 0.17 0.02 0.43 0.0106 7.8

4.15 0.15 0.13 0.02 0.45 0.0088 6.4

4.30 0.15 0.11 0.02 0.44 0.0073 5.3

4.45 0.15 0.10 0.02 0.32 0.0048 3.5

4.60 0.15 0.08 0.02 0.07 0.0015 1.1

Left Bank 5.00 0.40 0.00 0.02 0.00 0.3 0.0003 0.2

Total Q 0.137 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: BJL-H1

Date Monitored: 22 May, 2010 Staff Gauge (m): -

Time (24 hr): 14:45 Datum Adjusted Stage (m): 99.261

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 0.678
Method: Velocity - area with Swoffer Error (+/- %) 1.37

Calibration constant = 608, 2" propeller

Location: Approximately 100 m downstream from the station, and downstream from the first waterfall

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 8.00 0.00 0.00 0.02 0.00 0.9 0.0029 0.4

7.80 0.20 0.23 0.05 0.14 0.0064 0.9

7.60 0.20 0.24 0.05 0.17 0.0082 1.2

7.40 0.20 0.26 0.05 0.37 0.0192 2.8

7.20 0.20 0.28 0.06 0.52 0.0286 4.2

7.00 0.20 0.28 0.06 0.57 0.0319 4.6

6.80 0.20 0.28 0.06 0.71 0.0398 5.8

6.60 0.20 0.28 0.06 0.78 0.0437 6.4

6.40 0.20 0.29 0.06 0.75 0.0435 6.3

6.20 0.20 0.31 0.06 0.61 0.0378 5.5

6.00 0.20 0.31 0.06 0.61 0.0372 5.4

5.80 0.20 0.28 0.06 0.47 0.0263 3.8

5.60 0.20 0.28 0.05 0.48 0.0264 3.8

5.40 0.20 0.38 0.07 0.30 0.0225 3.3

5.20 0.20 0.51 0.10 0.46 0.0469 6.8

5.00 0.20 0.51 0.10 0.48 0.0490 7.1

4.80 0.20 0.47 0.09 0.45 0.0419 6.1

4.60 0.20 0.42 0.08 0.52 0.0437 6.4

4.40 0.20 0.34 0.07 0.61 0.0415 6.0

4.20 0.20 0.31 0.06 0.61 0.0378 5.5

4.00 0.20 0.25 0.05 0.63 0.0309 4.5

3.80 0.20 0.18 0.04 0.46 0.0161 2.3

3.60 0.20 0.10 0.02 0.22 0.0039 0.6

Left Bank 3.45 0.15 0.00 0.01 0.00 0.8 0.0013 0.2

Total Q 0.687 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 3.45 0.00 0.00 0.00 0.00 0.8 0.0004 0.1

3.50 0.05 0.06 0.01 0.31 0.0023 0.3

3.70 0.20 0.12 0.02 0.44 0.0106 1.6

3.90 0.20 0.22 0.04 0.54 0.0238 3.6

4.10 0.20 0.29 0.06 0.62 0.0353 5.3

4.30 0.20 0.32 0.06 0.57 0.0365 5.5

4.50 0.20 0.40 0.08 0.57 0.0456 6.8

4.70 0.20 0.46 0.09 0.46 0.0423 6.3

4.90 0.20 0.50 0.10 0.45 0.0450 6.7

5.10 0.20 0.52 0.10 0.51 0.0530 7.9

5.30 0.20 0.36 0.07 0.48 0.0346 5.2

5.50 0.20 0.24 0.05 0.44 0.0211 3.2

5.70 0.20 0.28 0.06 0.39 0.0215 3.2

5.90 0.20 0.31 0.06 0.57 0.0353 5.3

6.10 0.20 0.29 0.06 0.66 0.0383 5.7

6.30 0.20 0.30 0.06 0.73 0.0438 6.5

6.50 0.20 0.28 0.06 0.72 0.0396 5.9

6.70 0.20 0.29 0.06 0.69 0.0393 5.9

6.90 0.20 0.29 0.06 0.60 0.0342 5.1

7.10 0.20 0.28 0.06 0.43 0.0241 3.6

7.30 0.20 0.28 0.06 0.38 0.0213 3.2

7.50 0.20 0.24 0.05 0.26 0.0125 1.9

7.70 0.20 0.24 0.05 0.12 0.0058 0.9

7.90 0.20 0.27 0.04 0.05 0.0020 0.3

Right Bank 8.00 0.10 0.00 0.01 0.00 0.9 0.0006 0.1

Total Q 0.669 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: BJL-H1

Date Monitored: 27 June, 2010 Staff Gauge (m): -

Time (24 hr): 11:00 Datum Adjusted Stage (m): 99.095

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 1.314
Method: Velocity - area with Swoffer Error (+/- %) 8.82

Calibration constant = 426, 2" propeller

Location: Approximately 350 m downstream from the station, and downstream from the first waterfall

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Left Bank 8.70 0.00 0.00 0.01 0.00 0.00 0.4 0.0006 0.0

8.20 0.50 0.04 0.02 0.20 0.14 0.0028 0.2

7.70 0.50 0.16 0.08 0.86 0.60 0.0480 3.4

7.20 0.50 0.24 0.12 0.51 0.36 0.0427 3.0

rock upstream 6.70 0.50 0.22 0.13 0.01 0.01 0.0009 0.1

rock upstream 6.00 0.70 0.24 0.14 0.03 0.02 0.0030 0.2

5.50 0.50 0.27 0.11 0.82 0.57 0.0618 4.3

5.20 0.30 0.26 0.08 0.94 0.66 0.0555 3.9

4.85 0.35 0.35 0.11 1.17 0.82 0.0858 6.0

4.60 0.25 0.35 0.09 1.40 0.98 0.0855 6.0

4.35 0.25 0.33 0.08 1.67 1.17 0.0962 6.7

4.10 0.25 0.34 0.08 1.90 1.33 0.1128 7.9

3.85 0.25 0.36 0.11 1.93 1.35 0.1456 10.2

3.50 0.35 0.39 0.10 1.52 1.06 0.1035 7.2

3.35 0.15 0.35 0.07 1.69 1.18 0.0826 5.8

3.10 0.25 0.29 0.07 1.67 1.17 0.0846 5.9

2.85 0.25 0.27 0.07 1.37 0.96 0.0646 4.5

2.60 0.25 0.35 0.09 1.86 1.30 0.1137 8.0

2.35 0.25 0.31 0.08 1.96 1.37 0.1061 7.4

2.10 0.25 0.36 0.09 1.23 0.86 0.0773 5.4

1.85 0.25 0.26 0.08 0.70 0.49 0.0381 2.7

Right Bank 1.50 0.35 0.00 0.05 0.00 0.00 0.8 0.0178 1.2

Total Q 1.430 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Right Bank 1.50 0.00 0.00 0.09 0.00 0.00 0.7 0.0537 4.5

2.00 0.50 0.36 0.14 1.22 0.85 0.1150 9.6

2.25 0.25 0.31 0.08 1.90 1.33 0.1028 8.6

2.50 0.25 0.36 0.09 1.76 1.23 0.1106 9.2

2.75 0.25 0.33 0.08 2.01 1.40 0.1158 9.7

3.00 0.25 0.30 0.08 1.49 1.04 0.0780 6.5

3.25 0.25 0.31 0.08 1.36 0.95 0.0736 6.1

3.50 0.25 0.38 0.10 1.50 1.05 0.0995 8.3

3.75 0.25 0.33 0.08 0.93 0.65 0.0536 4.5

4.00 0.25 0.31 0.08 0.79 0.55 0.0428 3.6

4.25 0.25 0.32 0.08 1.40 0.98 0.0782 6.5

4.50 0.25 0.32 0.08 0.58 0.41 0.0324 2.7

4.75 0.25 0.31 0.08 0.65 0.45 0.0352 2.9

5.00 0.25 0.31 0.08 0.77 0.54 0.0417 3.5

5.25 0.25 0.26 0.07 0.56 0.39 0.0254 2.1

5.50 0.25 0.27 0.07 0.42 0.29 0.0198 1.7

5.75 0.25 0.27 0.18 0.11 0.08 0.0135 1.1

6.80 1.05 0.22 0.17 0.38 0.27 0.0452 3.8

7.30 0.50 0.21 0.11 0.45 0.31 0.0330 2.8

7.80 0.50 0.16 0.11 0.30 0.21 0.0235 2.0

Left Bank 8.70 0.90 0.00 0.07 0.00 0.00 0.3 0.0045 0.4

Total Q 1.198 100.0

Notes

* - Corrected to 2" propellor calibration constant (610)

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: BJL-H1

Date Monitored: 17 July, 2010 Staff Gauge (m): -

Time (24 hr): 12:00 Datum Adjusted Stage (m): 99.100

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.863
Method: Velocity - area with Swoffer Error (+/- %) 0.93

Calibration constant = 610, 2" propeller

Location: Approximately 100 m downstream from the station, and downstream from the first waterfall

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 6.00 0.00 0.00 0.03 0.00 0.2 0.0019 0.2

5.50 0.50 0.11 0.04 0.34 0.0150 1.7

5.20 0.30 0.22 0.07 0.26 0.0172 2.0

4.90 0.30 0.25 0.06 0.57 0.0356 4.2

4.70 0.20 0.22 0.04 0.66 0.0290 3.4

4.50 0.20 0.24 0.05 0.86 0.0413 4.8

4.30 0.20 0.41 0.08 0.57 0.0467 5.5

4.10 0.20 0.30 0.06 0.70 0.0420 4.9

3.90 0.20 0.46 0.09 0.59 0.0543 6.3

3.70 0.20 0.34 0.07 0.58 0.0394 4.6

3.50 0.20 0.46 0.09 0.69 0.0635 7.4

3.30 0.20 0.47 0.09 0.76 0.0714 8.4

3.10 0.20 0.51 0.10 0.71 0.0724 8.5

2.90 0.20 0.51 0.10 0.56 0.0571 6.7

2.70 0.20 0.53 0.11 0.42 0.0445 5.2

2.50 0.20 0.51 0.10 0.70 0.0714 8.3

2.30 0.20 0.49 0.10 0.73 0.0715 8.4

2.10 0.20 0.46 0.09 0.66 0.0607 7.1

Rock upstream 1.90 0.20 0.47 0.12 0.03 0.0035 0.4

1.60 0.30 0.32 0.13 0.11 0.0141 1.6

Right Bank 1.10 0.50 0.00 0.08 0.00 0.3 0.0026 0.3

Total Q 0.855 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.10 0.00 0.00 0.03 0.00 0.3 0.0003 0.0

1.45 0.35 0.15 0.05 0.04 0.0020 0.2

1.75 0.30 0.31 0.09 0.07 0.0060 0.7

2.00 0.25 0.42 0.09 0.47 0.0444 5.1

2.20 0.20 0.49 0.10 0.74 0.0725 8.3

2.40 0.20 0.49 0.10 0.76 0.0745 8.5

2.60 0.20 0.51 0.10 0.58 0.0592 6.8

2.80 0.20 0.50 0.10 0.54 0.0540 6.2

3.00 0.20 0.49 0.10 0.68 0.0666 7.6

3.20 0.20 0.50 0.10 0.79 0.0790 9.1

3.40 0.20 0.44 0.09 0.79 0.0695 8.0

3.60 0.20 0.37 0.07 0.65 0.0481 5.5

3.80 0.20 0.46 0.09 0.54 0.0497 5.7

4.00 0.20 0.30 0.06 0.82 0.0492 5.6

4.20 0.20 0.30 0.06 0.62 0.0372 4.3

4.40 0.20 0.34 0.07 0.69 0.0469 5.4

4.60 0.20 0.22 0.06 0.81 0.0446 5.1

4.90 0.30 0.18 0.05 0.60 0.0324 3.7

5.20 0.30 0.21 0.06 0.22 0.0139 1.6

5.50 0.30 0.19 0.08 0.25 0.0190 2.2

Left Bank 6.00 0.50 0.00 0.05 0.00 0.2 0.0024 0.3

Total Q 0.871 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: BJL-H1

Date Monitored: 28 Sep, 2010 Staff Gauge (m): -

Time (24 hr): 9:30 Datum Adjusted Stage (m): 99.284

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 2.859
Method: Velocity - area with Swoffer Error (+/- %) 1.35

Calibration constant = 610, 2" propeller

Location: Approximately 100 m downstream from the station, and downstream from the first waterfall

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 8.70 0.00 0.00 0.14 0.00 0.3 0.005 0.2

7.60 1.10 0.25 0.18 0.12 0.021 0.7

7.30 0.30 0.30 0.09 0.42 0.038 1.3

7.00 0.30 0.17 0.05 1.37 0.070 2.5

6.70 0.30 0.52 0.16 0.96 0.150 5.3

6.40 0.30 0.57 0.20 1.16 0.231 8.2

6.00 0.40 0.65 0.26 1.12 0.291 10.3

5.60 0.40 0.75 0.26 1.40 0.368 13.0

5.30 0.30 0.61 0.21 1.23 0.263 9.3

20% depth 4.90 0.40 0.84 0.15 0.47 0.069 2.4

80% depth 4.90 0.84 0.15 1.24 0.182 6.5

20% depth 4.60 4.60 0.82 0.10 0.60 0.062 2.2

80% depth 4.60 0.82 0.10 1.11 0.114 4.0

20% depth 4.40 4.40 0.82 0.10 0.67 0.069 2.4

80% depth 4.40 0.82 0.10 1.11 0.114 4.0

4.10 4.10 0.74 0.22 1.03 0.229 8.1

20% depth 3.80 0.30 0.77 0.12 1.08 0.125 4.4

80% depth 3.80 0.77 0.12 1.02 0.118 4.2

20% depth 3.50 3.50 0.80 0.12 0.31 0.037 1.3

80% depth 3.50 0.80 0.12 0.97 0.116 4.1

20% depth 3.20 3.20 0.79 0.16 0.76 0.120 4.3

80% depth 3.20 0.79 0.16 0.10 0.016 0.6

20% depth 2.70 2.70 0.80 0.22 0.10 0.022 0.8

80% depth 2.70 0.80 0.22 -0.06 -0.013 -0.5

2.10 2.10 0.73 0.55 0.01 0.005 0.2

Right Bank 1.20 0.90 0.00 0.33 0.00 0 0.000 0.0

Total Q 2.820 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.20 0.00 0.00 0.35 0.00 0 0.0000 0.0

2.30 1.10 0.64 0.45 -0.05 -0.0224 -0.8

20% depth 2.60 0.30 0.77 0.13 0.11 0.0148 0.5

80% depth 2.60 0.77 0.13 -0.06 -0.0081 -0.3

20% depth 3.00 3.00 0.77 0.13 0.61 0.0822 2.8

80% depth 3.00 0.77 0.13 0.06 0.0081 0.3

3.30 3.30 0.68 0.24 0.73 0.1737 6.0

20% depth 3.70 0.40 0.78 0.14 1.08 0.1474 5.1

80% depth 3.70 0.78 0.14 1.09 0.1488 5.1

4.00 4.00 0.71 0.25 1.07 0.2659 9.2

20% depth 4.40 0.40 0.82 0.16 0.78 0.1279 4.4

80% depth 4.40 0.82 0.16 1.17 0.1919 6.6

20% depth 4.80 4.80 0.81 0.14 0.59 0.0836 2.9

80% depth 4.80 0.81 0.14 1.09 0.1545 5.3

5.10 5.10 0.58 0.17 1.23 0.2140 7.4

5.40 0.30 0.70 0.21 1.20 0.2520 8.7

5.70 0.30 0.74 0.22 1.37 0.3041 10.5

6.00 0.30 0.55 0.17 1.18 0.1947 6.7

6.30 0.30 0.62 0.19 1.24 0.2306 8.0

6.60 0.30 0.53 0.16 1.26 0.2003 6.9

6.90 0.30 0.28 0.08 1.33 0.1117 3.9

7.20 0.30 0.32 0.13 0.32 0.0410 1.4

7.70 0.50 0.20 0.15 -0.11 -0.0165 -0.6

Left Bank 8.70 1.00 0.00 0.10 0.00 0.3 -0.0033 -0.1

Total Q 2.897 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 13 Jan, 2010 Staff Gauge (m): -

Time (24 hr): 13:00 Datum Adjusted Stage (m): 98.493

Personnel: X.Pinto, J. Morgan Average Discharge Q (m3/s): 0.097
Method: Velocity - area with Flowtracker Error (+/- %) 8.00

Location: Approximately 60 m downstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 1 0.0 0 0.01 0.000 0.3 -0.0002 -0.2

1.2 0.2 0.08 0.02 -0.068 -0.0011 -1.1

1.4 0.2 0.1 0.02 -0.084 -0.0017 -1.7

1.6 0.2 0.13 0.03 -0.077 -0.0020 -2.1

1.8 0.2 0.15 0.03 -0.018 -0.0005 -0.5

2 0.2 0.22 0.04 0.013 0.0006 0.6

2.2 0.2 0.29 0.06 0.137 0.0079 8.2

2.4 0.2 0.38 0.08 0.395 0.0300 30.9

2.6 0.2 0.4 0.08 0.298 0.0239 24.6

2.8 0.2 0.41 0.08 0.201 0.0165 17.0

3 0.2 0.4 0.08 0.016 0.0012 1.3

3.2 0.2 0.4 0.08 -0.046 -0.0037 -3.8

3.4 0.2 0.4 0.08 0.042 0.0033 3.4

3.6 0.2 0.4 0.08 0.059 0.0048 4.9

3.8 0.2 0.36 0.07 0.041 0.0030 3.0

4 0.2 0.3 0.06 0.085 0.0051 5.3

4.2 0.2 0.24 0.05 0.117 0.0056 5.8

4.4 0.2 0.18 0.04 0.108 0.0039 4.0

4.6 0.2 0.1 0.02 0.025 0.0005 0.5

4.8 0.2 0.04 0.01 -0.001 0.0000 0.0

Right Bank 5 0.2 0 0.00 0.000 0.7 0.0000 0.0

Total Q 0.097 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 26 Mar, 2010 Staff Gauge (m): -

Time (24 hr): 13:00 Datum Adjusted Stage (m): 98.446

Personnel: X.Pinto, J. Morgan Average Discharge Q (m3/s): 0.105
Method: Velocity - area with Flowtracker Error (+/- %) 5.70

Location: Approximately 60 m downstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 0.80 0.00 0.00 0.01 0.00 0.1 0.0002 0.2

1.20 0.40 0.06 0.02 0.15 0.0024 2.3

1.35 0.15 0.06 0.01 0.37 0.0033 3.2

1.50 0.15 0.07 0.01 0.05 0.0005 0.5

1.65 0.15 0.09 0.01 0.27 0.0037 3.5

1.80 0.15 0.14 0.02 0.25 0.0053 5.1

1.95 0.15 0.14 0.02 0.18 0.0039 3.7

2.10 0.15 0.14 0.02 0.14 0.0030 2.9

2.25 0.15 0.16 0.02 0.19 0.0046 4.4

2.40 0.15 0.20 0.03 0.16 0.0049 4.7

2.55 0.15 0.21 0.03 0.20 0.0063 6.0

2.70 0.15 0.18 0.03 0.36 0.0098 9.3

2.85 0.15 0.20 0.03 0.50 0.0151 14.5

3.00 0.15 0.20 0.03 0.50 0.0149 14.3

3.15 0.15 0.20 0.03 0.45 0.0134 12.8

3.30 0.15 0.21 0.04 0.19 0.0082 7.8

Left Bank 3.55 0.25 0.00 0.03 0.00 1 0.0051 4.9

Total Q 0.105 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 30 Apr, 2010 Staff Gauge (m): 0.30

Time (24 hr): 15:00 Datum Adjusted Stage (m): 98.599

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 0.326
Method: Velocity - area with Swoffer Error (+/- %) 1.03

Calibration constant = 612, 2" propeller

Location: Approximately 200 m downstream, at stream outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 2.20 0.00 0.00 0.01 0.00 0 0.0000 0.0

2.40 0.20 0.07 0.01 -0.04 -0.0006 -0.2

2.60 0.20 0.19 0.04 0.01 0.0004 0.1

2.80 0.20 0.16 0.03 0.14 0.0045 1.4

3.00 0.20 0.12 0.02 0.44 0.0106 3.2

3.20 0.20 0.17 0.03 0.54 0.0184 5.6

3.40 0.20 0.17 0.03 1.09 0.0371 11.3

In eddy 3.60 0.20 0.18 0.04 -0.25 -0.0090 -2.7

3.80 0.20 0.17 0.03 1.20 0.0408 12.4

4.00 0.20 0.23 0.05 1.08 0.0497 15.1

4.20 0.20 0.25 0.05 0.56 0.0280 8.5

4.40 0.20 0.20 0.04 0.50 0.0200 6.1

4.60 0.20 0.23 0.05 0.36 0.0166 5.0

4.80 0.20 0.20 0.04 0.30 0.0120 3.6

5.00 0.20 0.18 0.04 0.80 0.0288 8.7

5.20 0.20 0.15 0.03 0.80 0.0240 7.3

5.40 0.20 0.12 0.02 0.19 0.0046 1.4

5.60 0.20 0.13 0.03 0.18 0.0047 1.4

5.80 0.20 0.11 0.02 0.39 0.0086 2.6

6.00 0.20 0.11 0.02 0.28 0.0062 1.9

6.20 0.20 0.11 0.02 0.06 0.0013 0.4

Rocks upstream 6.40 0.20 0.10 0.02 0.00 0.0000 0.0

Rocks upstream 6.60 0.20 0.10 0.02 0.42 0.0084 2.6

Rocks upstream 6.80 0.20 0.11 0.02 0.63 0.0139 4.2

Rocks upstream 7.00 0.20 0.13 0.03 0.06 0.0020 0.6

7.30 0.30 0.08 0.03 -0.04 -0.0013 -0.4

Left Bank 7.80 0.50 0.00 0.02 0.00 0 0.0000 0.0

Total Q 0.329 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 7.80 0.00 0.00 0.01 0.00 0 0.0000 0.0

7.50 0.30 0.04 0.01 0.00 0.0000 0.0

Rocks upstream 7.30 0.20 0.07 0.01 -0.05 -0.0007 -0.2

Rocks upstream 7.10 0.20 0.10 0.02 0.00 0.0000 0.0

Rocks upstream 6.90 0.20 0.13 0.03 0.14 0.0036 1.1

6.70 0.20 0.11 0.02 0.61 0.0134 4.2

6.50 0.20 0.12 0.02 0.01 0.0002 0.1

6.30 0.20 0.09 0.02 0.00 0.0000 0.0

6.10 0.20 0.08 0.02 0.05 0.0008 0.2

5.90 0.20 0.08 0.02 0.48 0.0077 2.4

5.70 0.20 0.10 0.02 0.44 0.0088 2.7

5.50 0.20 0.11 0.02 0.03 0.0007 0.2

5.30 0.20 0.14 0.03 0.66 0.0185 5.7

5.10 0.20 0.14 0.03 0.81 0.0227 7.0

4.90 0.20 0.25 0.05 0.20 0.0100 3.1

4.70 0.20 0.23 0.05 0.24 0.0110 3.4

4.50 0.20 0.23 0.05 0.40 0.0184 5.7

4.30 0.20 0.25 0.05 0.50 0.0250 7.7

4.10 0.20 0.25 0.05 0.76 0.0380 11.8

3.90 0.20 0.19 0.04 1.20 0.0456 14.1

3.70 0.20 0.20 0.04 0.81 0.0324 10.0

3.50 0.20 0.19 0.04 0.77 0.0293 9.1

3.30 0.20 0.11 0.02 0.67 0.0147 4.6

3.10 0.20 0.15 0.03 0.43 0.0129 4.0

2.90 0.20 0.14 0.03 0.36 0.0101 3.1

Rocks upstream 2.70 0.20 0.16 0.03 0.01 0.0003 0.1

2.50 0.20 0.07 0.02 -0.04 -0.0007 -0.2

Right Bank 2.20 0.30 0.00 0.01 0.00 0.3 -0.0001 0.0

Total Q 0.323 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 23 May, 2010 Staff Gauge (m): 0.43

Time (24 hr): 16:30 Datum Adjusted Stage (m): 98.747

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 0.672
Method: Velocity - area with Swoffer Error (+/- %) 4.08

Calibration constant = 609, 2" propeller

Location: Approximately 200 m downstream, at stream outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 3.90 0.00 0.00 0.03 0.00 0.4 0.0001 0.0

4.30 0.40 0.14 0.05 0.01 0.0005 0.1

4.65 0.35 0.20 0.06 0.53 0.0318 4.9

4.90 0.25 0.32 0.07 0.51 0.0367 5.7

5.10 0.20 0.26 0.05 0.09 0.0046 0.7

5.30 0.20 0.40 0.08 0.56 0.0448 6.9

5.50 0.20 0.42 0.08 1.15 0.0966 15.0

5.70 0.20 0.42 0.08 1.06 0.0890 13.8

5.90 0.20 0.42 0.08 0.89 0.0748 11.6

6.10 0.20 0.41 0.09 0.69 0.0637 9.9

6.35 0.25 0.28 0.07 0.17 0.0117 1.8

6.60 0.25 0.25 0.06 0.29 0.0181 2.8

6.85 0.25 0.22 0.06 0.23 0.0127 2.0

7.10 0.25 0.17 0.04 0.69 0.0293 4.5

7.35 0.25 0.16 0.04 0.57 0.0228 3.5

7.60 0.25 0.13 0.03 0.59 0.0192 3.0

7.85 0.25 0.15 0.04 0.71 0.0257 4.0

8.10 0.25 0.14 0.04 0.45 0.0158 2.4

8.35 0.25 0.15 0.04 0.68 0.0247 3.8

8.60 0.25 0.12 0.03 0.63 0.0181 2.8

8.85 0.25 0.11 0.03 0.16 0.0044 0.7

9.10 0.25 0.08 0.03 0.00 0.0000 0.0

Left Bank 9.60 0.50 0.00 0.02 0.00 0 0.0000 0.0

Total Q 0.645 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 9.60 0.00 0.00 0.00 0.00 0 0.0000 0.0

9.20 0.40 0.00 0.00 0.00 0.0000 0.0

8.95 0.25 0.05 0.01 0.10 0.0013 0.2

8.70 0.25 0.12 0.03 0.28 0.0084 1.2

8.45 0.25 0.12 0.03 0.83 0.0249 3.6

8.20 0.25 0.11 0.03 0.66 0.0182 2.6

7.95 0.25 0.14 0.03 0.59 0.0207 3.0

7.70 0.25 0.12 0.03 0.80 0.0230 3.3

7.45 0.25 0.14 0.04 0.65 0.0228 3.3

7.20 0.25 0.15 0.04 0.80 0.0300 4.3

6.95 0.25 0.22 0.06 0.79 0.0435 6.2

6.70 0.25 0.24 0.06 0.42 0.0252 3.6

6.45 0.25 0.28 0.07 0.27 0.0189 2.7

6.20 0.25 0.16 0.04 0.60 0.0240 3.4

5.95 0.25 0.41 0.09 0.95 0.0866 12.4

5.75 0.20 0.42 0.08 0.99 0.0832 11.9

5.55 0.20 0.42 0.08 1.35 0.1134 16.2

5.35 0.20 0.37 0.07 1.13 0.0836 11.9

5.15 0.20 0.27 0.06 0.13 0.0079 1.1

4.90 0.25 0.32 0.08 0.52 0.0410 5.9

4.65 0.25 0.26 0.06 0.31 0.0198 2.8

4.40 0.25 0.17 0.06 0.05 0.0031 0.4

Right Bank 3.90 0.50 0.00 0.04 0.00 0.4 0.0008 0.1

Total Q 0.700 100.0

Station: GC-H1

Date Monitored: 23 Jun, 2010 Staff Gauge (m): 0.560

Time (24 hr): 10:48 Datum Adjusted Stage (m): 98.859

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 1.22
Method: Salt dilution Error (+/- %) 1.1

Location: Probes were placed approximately 500 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 1.921 0.002 1.20

Left bank 1.921 0.002 1.23

Average Q 1.22

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 16 July, 2010 Staff Gauge (m): 0.54

Time (24 hr): 15:40 Datum Adjusted Stage (m): 98.835

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.994
Method: Velocity - area with Swoffer Error (+/- %) 0.11

Calibration constant = 610, 2" propeller

Location: Approximately 300 m downstream, at stream outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 10.00 0.00 0.00 0.03 0.00 0 0.0000 0.0

9.70 0.30 0.22 0.07 0.42 0.0277 2.8

(Estimated velocity, 9.40 0.30 0.02 0.01 0.40 0.0024 0.2

behind rock) 9.10 0.30 0.18 0.05 1.01 0.0545 5.5

8.80 0.30 0.31 0.09 0.66 0.0614 6.2

8.50 0.30 0.27 0.08 0.73 0.0591 6.0

8.20 0.30 0.16 0.05 0.95 0.0456 4.6

7.90 0.30 0.40 0.12 1.02 0.1224 12.3

7.60 0.30 0.38 0.11 1.19 0.1357 13.7

7.30 0.30 0.30 0.09 0.49 0.0441 4.4

7.00 0.30 0.30 0.09 0.84 0.0756 7.6

6.70 0.30 0.25 0.08 1.21 0.0907 9.1

6.40 0.30 0.29 0.09 0.96 0.0835 8.4

6.10 0.30 0.21 0.06 0.73 0.0460 4.6

5.80 0.30 0.15 0.05 0.69 0.0311 3.1

5.50 0.30 0.16 0.05 0.50 0.0240 2.4

5.20 0.30 0.19 0.06 0.58 0.0331 3.3

4.90 0.30 0.16 0.05 0.51 0.0245 2.5

4.60 0.30 0.14 0.04 0.45 0.0189 1.9

4.30 0.30 0.10 0.04 0.28 0.0105 1.1

Left Bank 3.85 0.45 0.00 0.02 0.00 0.4 0.0025 0.3

Total Q 0.993 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 3.85 0.00 0.00 0.01 0.00 0.4 0.0009 0.1

4.15 0.30 0.06 0.02 0.24 0.0043 0.4

4.45 0.30 0.11 0.03 0.40 0.0132 1.3

4.75 0.30 0.16 0.05 0.31 0.0149 1.5

5.05 0.30 0.17 0.05 0.55 0.0281 2.8

5.35 0.30 0.18 0.05 0.51 0.0275 2.8

5.65 0.30 0.19 0.06 0.43 0.0245 2.5

5.95 0.30 0.21 0.06 0.55 0.0347 3.5

6.25 0.30 0.28 0.08 1.05 0.0882 8.9

6.55 0.30 0.28 0.08 1.26 0.1058 10.6

6.85 0.30 0.25 0.08 1.23 0.0923 9.3

7.15 0.30 0.22 0.07 0.81 0.0535 5.4

7.45 0.30 0.35 0.11 0.55 0.0578 5.8

7.75 0.30 0.38 0.11 1.03 0.1174 11.8

8.05 0.30 0.38 0.11 0.99 0.1129 11.3

8.35 0.30 0.27 0.08 1.27 0.1029 10.3

8.65 0.30 0.29 0.09 0.29 0.0252 2.5

8.95 0.30 0.27 0.08 0.92 0.0745 7.5

Estimated velocity, be 9.25 0.30 0.02 0.01 0.40 0.0024 0.2

9.55 0.30 0.14 0.05 0.28 0.0147 1.5

Right Bank 10.00 0.45 0.00 0.03 0.00 0 0.0000 0.0

Total Q 0.996 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 26 Sep, 2010 Staff Gauge (m): 0.61

Time (24 hr): 10:45 Datum Adjusted Stage (m): 98.906

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 1.179
Method: Velocity - area with Swoffer Error (+/- %) 19.39

Calibration constant = 610, 2" propeller

Location: Approximately 300 m downstream, at stream outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 1.10 0.00 0.00 0.09 0 0 0.0000 0.0

1.90 0.80 0.22 0.11 0.25 0.0275 2.9

(Estimated velocity, 2.10 0.20 0.20 0.04 0.24 0.0096 1.0

 behind rock) 2.30 0.20 0.22 0.04 0.31 0.0136 1.4

2.50 0.20 0.25 0.05 0.25 0.0125 1.3

2.70 0.20 0.24 0.05 0.07 0.0034 0.3

2.90 0.20 0.27 0.05 0.18 0.0097 1.0

3.10 0.20 0.47 0.09 0.25 0.0235 2.4

3.30 0.20 0.51 0.10 0.6 0.0612 6.4

3.50 0.20 0.58 0.12 1.25 0.1450 15.1

3.70 0.20 0.57 0.11 1.47 0.1676 17.4

3.90 0.20 0.58 0.12 1.31 0.1520 15.8

4.10 0.20 0.54 0.11 0.59 0.0637 6.6

4.30 0.20 0.48 0.10 0.73 0.0701 7.3

4.50 0.20 0.38 0.08 0.7 0.0532 5.5

4.70 0.20 0.38 0.08 0.68 0.0517 5.4

4.90 0.20 0.33 0.07 0.76 0.0502 5.2

5.10 0.20 0.26 0.07 0.45 0.0293 3.0

Left Bank 5.40 0.30 0.00 0.04 0 0.4 0.0070 0.7

Channel 1 Total Q 0.951 98.9

Channel 2

Distance Depth Velocity Q % of Total Q

(m) (m) (m/s) (m3/s) %

0.60 0.03 0.60 0.0108 1.1

Total Q 0.961 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 5.40 0.00 0.00 0.03 0.00 0.4 0.0029 0.2

5.20 0.20 0.25 0.05 0.29 0.0145 1.0

5.00 0.20 0.32 0.06 0.72 0.0461 3.2

4.80 0.20 0.32 0.22 0.85 0.1904 13.4

3.60 1.20 0.36 0.07 0.76 0.2736 19.3

4.40 0.80 0.45 0.14 0.77 0.1733 12.2

4.20 0.20 0.50 0.10 0.39 0.0390 2.7

4.00 0.20 0.56 0.11 1.43 0.1602 11.3

3.80 0.20 0.52 0.10 1.39 0.1446 10.2

3.60 0.20 0.53 0.11 1.73 0.1834 12.9

3.40 0.20 0.60 0.12 0.41 0.0492 3.5

3.20 0.20 0.52 0.10 0.55 0.0572 4.0

3.00 0.20 0.42 0.08 0.12 0.0101 0.7

2.80 0.20 0.36 0.07 0.08 0.0058 0.4

2.60 0.20 0.24 0.05 0.07 0.0034 0.2

2.40 0.20 0.24 0.05 0.39 0.0187 1.3

2.20 0.20 0.22 0.04 0.24 0.0106 0.7

2.00 0.20 0.20 0.11 0.23 0.0253 1.8

Right Bank 1.10 0.90 0.00 0.09 0.00 0 0.0000 0.0

1.408 99.2

Channel 2

Distance Depth Velocity Q % of Total Q

(m) (m) (m/s) (m3/s) %

0.60 0.03 0.60 0.0108 0.8

Total Q 1.419 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: GC-H1

Date Monitored: 19 November, 2010 Staff Gauge (m): -

Time (24 hr): 13:00 Datum Adjusted Stage (m): 98.662

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.193
Method: Velocity - area with Flowtracker Error (+/- %) -

Location: Approximately 250 m downstream from station, near the mouth

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 6.40 0.00 0.00 0.01 0.000 0 0.0000 0.0

6.70 0.30 0.09 0.03 0.021 0.0007 0.4

7.10 0.40 0.00 0.00 0.000 0.0000 0.0

7.50 0.40 0.38 0.11 0.000 0.0000 0.0

7.65 0.15 0.41 0.06 0.126 0.0078 4.0

7.80 0.15 0.37 0.06 0.142 0.0080 4.1

7.95 0.15 0.38 0.06 0.139 0.0079 4.1

8.10 0.15 0.40 0.06 0.584 0.0350 18.1

8.25 0.15 0.33 0.05 0.677 0.0338 17.5

8.40 0.15 0.37 0.06 0.619 0.0347 17.9

8.55 0.15 0.34 0.05 0.530 0.0270 14.0

8.70 0.15 0.29 0.04 0.510 0.0224 11.6

8.85 0.15 0.25 0.04 0.271 0.0103 5.3

9.00 0.15 0.26 0.04 0.259 0.0101 5.2

9.15 0.15 0.25 0.04 0.134 0.0051 2.6

9.30 0.15 0.24 0.04 0.077 0.0028 1.4

9.45 0.15 0.23 0.04 -0.075 -0.0026 -1.4

9.60 0.15 0.22 0.06 -0.077 -0.0047 -2.4

10.00 0.40 0.10 0.07 -0.079 -0.0051 -2.6

10.90 0.90 0.04 0.03 0.006 0.0002 0.1

Right Bank 11.60 0.70 0.00 0.01 0.000 0.5 0.0000 0.0

Total Q 0.193 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-EG1

Date Monitored: 22 May, 2010 Staff Gauge (m): 0.305

Time (24 hr): 9:25 Datum Adjusted Stage (m): 99.426

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 0.63
Method: Salt dilution Error (+/- %) 3.0

Location: Probes were placed approximately 300 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 1.996 0.0019565 0.61

Left bank 1.996 0.002075 0.64

Average Q 0.63

Station: MCT-EG1

Date Monitored: 25 May, 2010 Staff Gauge (m): 0.330

Time (24 hr): 15:30 Datum Adjusted Stage (m): 99.457

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 0.96
Method: Salt dilution Error (+/- %) 0.0

Location: Probes were placed approximately 200 m downstream from the station. 
*note: one small tributary flows in. May flow betweeen probes and salt injection point (salt injected at station)

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 4.383 0.0019565 0.96

Left bank 4.383 0.002075 0.96

Average Q 0.96

Station: MCT-EG1

Date Monitored: 26 June, 2010 Staff Gauge (m): 0.455

Time (24 hr): 9:10 Datum Adjusted Stage (m): 99.477

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 1.37
Method: Salt dilution Error (+/- %) 4.5

Location: Probes were placed approximately 200 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 3.464 0.0019321 1.31

Left bank 3.464 0.0021091 1.43

Average Q 1.37
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-EG1

Date Monitored: 14 Jul, 2010 Staff Gauge (m): 0.360

Time (24 hr): 9:45 Datum Adjusted Stage (m): 99.495

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 1.81
Method: Salt dilution Error (+/- %) 7.2

Location: Probes were placed approximately 200 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 4.271 0.0019321 1.68

Left bank 4.271 0.0021091 1.93

Average Q 1.81

Station: MCT-EG1

Date Monitored: 19 Jul, 2010 Staff Gauge (m): 0.360

Time (24 hr): 14:15 Datum Adjusted Stage (m): 99.503

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 1.88
Method: Salt dilution Error (+/- %) 6.6

Location: Probes were placed approximately 200 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 3.649 0.0019321 1.77

Left bank 3.649 0.0021091 2.00

Average Q 1.88

Station: MCT-EG1

Date Monitored: 27 Sep, 2010 Staff Gauge (m): 0.430

Time (24 hr): 11:30 Datum Adjusted Stage (m): 99.506

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 1.21

Method: Salt dilution Error (+/- %) 1.6

Location: Probes were placed approximately 150 m downstream from the station. 

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 4.623 0.0022082 1.23

Left bank 4.623 0.0022012 1.19

Average Q 1.21
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-EG1

Date Monitored: 19 November, 2010 Staff Gauge (m): 0.355

Time (24 hr): 10:45 Datum Adjusted Stage (m): 99.408

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.210
Method: Velocity - area with Flowtracker Error (+/- %) 4.0

Location: Approximately 50 m downstream from station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 2.30 0.00 0.00 0.01 0.000 0.7 0.0035 1.7

2.60 0.30 0.17 0.04 0.198 0.0084 4.0

2.80 0.20 0.10 0.02 0.366 0.0073 3.5

3.00 0.20 0.07 0.01 0.331 0.0046 2.2

3.20 0.20 0.09 0.03 0.222 0.0060 2.9

3.60 0.40 0.08 0.04 0.007 0.0003 0.1

4.10 0.50 0.10 0.03 -0.021 -0.0007 -0.3

4.25 0.15 0.14 0.02 0.314 0.0066 3.1

4.40 0.15 0.13 0.02 0.151 0.0029 1.4

4.55 0.15 0.12 0.02 0.324 0.0058 2.8

4.70 0.15 0.12 0.02 -0.050 -0.0009 -0.4

4.85 0.15 0.12 0.02 0.577 0.0104 4.9

5.00 0.15 0.16 0.02 0.526 0.0126 6.0

5.15 0.15 0.18 0.03 0.305 0.0082 3.9

5.30 0.15 0.22 0.03 0.207 0.0068 3.2

5.45 0.15 0.16 0.02 0.745 0.0179 8.5

5.60 0.15 0.22 0.03 0.829 0.0274 13.0

5.75 0.15 0.22 0.03 0.873 0.0288 13.7

5.90 0.15 0.19 0.03 1.366 0.0389 18.5

6.05 0.15 0.19 0.03 0.633 0.0180 8.6

6.20 0.15 0.18 0.04 -0.050 -0.0020 -1.0

Right Bank 6.50 0.30 0.00 0.03 0.000 0.5 -0.0007 -0.3

Total Q 0.210 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 13 Jan, 2010 Staff Gauge (m): -

Time (24 hr): 10:30 Datum Adjust Stage (m): 98.289

Personnel: X. Pinto Average Discharge Q (m3/s): 0.402
Method: Velocity - area with Flowtracker Error (+/- %) 13.70

Levelogger Reading (m): 0.76426

Barologger Reading (m): 0.747

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

0.60 0.00 0.00 0.04 0 0.75 0.0059 1.5

0.90 0.30 0.26 0.07 0.2034 0.0132 3.3

1.10 0.20 0.40 0.08 0.2599 0.0208 5.2

1.30 0.20 0.40 0.08 0.1916 0.0153 3.8

1.50 0.20 0.40 0.08 0.1275 0.0102 2.5

1.70 0.20 0.38 0.08 0.0976 0.0074 1.8

1.90 0.20 0.36 0.07 0.1019 0.0073 1.8

2.10 0.20 0.38 0.08 0.1183 0.0090 2.2

2.30 0.20 0.42 0.08 0.2199 0.0185 4.6

2.50 0.20 0.46 0.09 0.3386 0.0312 7.8

2.70 0.20 0.48 0.10 0.3858 0.0370 9.2

2.90 0.20 0.47 0.09 0.3604 0.0339 8.4

3.10 0.20 0.47 0.09 0.2989 0.0281 7.0

3.30 0.20 0.54 0.11 0.3236 0.0349 8.7

3.50 0.20 0.52 0.10 0.4843 0.0504 12.5

3.70 0.20 0.54 0.11 0.3836 0.0414 10.3

3.90 0.20 0.54 0.11 0.2564 0.0277 6.9

4.10 0.20 0.50 0.10 -0.5362 -0.0536 -13.3

4.30 0.20 0.22 0.04 0.4208 0.0185 4.6

4.50 0.20 0.17 0.03 0.398 0.0135 3.4

4.70 0.20 0.30 0.06 0.3635 0.0218 5.4

4.90 0.20 0.34 0.05 0.135 0.0069 1.7

5.00 0.10 0.00 0.02 0 1 0.0023 0.6

Total Q 0.402 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 26 Mar, 2010 Staff Gauge (m): -

Time (24 hr): 10:30 Datum Adjust Stage (m): 98.254

Personnel: X. Pinto Average Discharge Q (m3/s): 0.370
Method: Velocity - area with Flowtracker Error (+/- %) 3.30

Levelogger Reading (m): 0.74298

Barologger Reading (m): 0.75579

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

5.4 0.00 0 0.03 0.00 0.75 0.0063 1.7

5.2 0.20 0.3 0.06 0.28 0.0169 4.6

5 0.20 0.3 0.06 0.24 0.0143 3.9

4.8 0.20 0.3 0.06 0.19 0.0115 3.1

4.6 0.20 0.29 0.06 0.15 0.0085 2.3

4.4 0.20 0.3 0.06 0.15 0.0088 2.4

4.2 0.20 0.28 0.06 0.20 0.0112 3.0

4 0.20 0.34 0.07 0.28 0.0189 5.1

3.8 0.20 0.4 0.08 0.36 0.0291 7.9

3.6 0.20 0.4 0.08 0.02 0.0012 0.3

3.4 0.20 0.26 0.05 0.27 0.0142 3.8

3.2 0.20 0.32 0.06 0.38 0.0242 6.6

3 0.20 0.32 0.06 0.34 0.0217 5.9

2.8 0.20 0.38 0.08 0.32 0.0242 6.5

2.6 0.20 0.39 0.08 0.31 0.0245 6.6

2.4 0.20 0.36 0.07 0.40 0.0285 7.7

2.2 0.20 0.32 0.06 0.34 0.0217 5.9

2 0.20 0.36 0.07 0.26 0.0186 5.0

1.8 0.20 0.34 0.07 0.21 0.0145 3.9

1.6 0.20 0.31 0.06 0.17 0.0105 2.8

1.4 0.20 0.32 0.06 0.30 0.0191 5.2

1.2 0.20 0.25 0.05 0.28 0.0142 3.8

1 0.20 0 0.03 0.00 1 0.0071 1.9

Total Q 0.370 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 30-Apr-10 Staff Gauge (m): -

Time (24 hr): 13:30 Datum Adjust Stage (m): 98.416

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 1.119
Method: Velocity - area with Swoffer Error (+/- %) 3.45

Calibration constant = 613, 2" propeller

Location: At the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

0.50 0.00 0.00 0.02 0.00 0.3 0.0014 0.1

0.60 0.10 0.48 0.07 0.19 0.0137 1.3

0.80 0.20 0.47 0.09 0.35 0.0329 3.0

1.00 0.20 0.46 0.09 0.16 0.0147 1.4

1.20 0.20 0.45 0.09 0.29 0.0261 2.4

1.40 0.20 0.45 0.09 0.30 0.0270 2.5

1.60 0.20 0.46 0.09 0.18 0.0166 1.5

1.80 0.20 0.46 0.09 0.35 0.0322 3.0

2.00 0.20 0.51 0.10 0.36 0.0367 3.4

2.20 0.20 0.55 0.11 0.52 0.0572 5.3

2.40 0.20 0.57 0.11 0.59 0.0673 6.2

2.60 0.20 0.44 0.09 0.69 0.0607 5.6

2.80 0.20 0.49 0.10 0.49 0.0480 4.4

3.00 0.20 0.48 0.10 0.66 0.0634 5.9

3.20 0.20 0.54 0.11 0.53 0.0572 5.3

3.40 0.20 0.56 0.11 0.65 0.0728 6.7

3.60 0.20 0.52 0.10 0.85 0.0884 8.2

3.80 0.20 0.49 0.10 0.75 0.0735 6.8

4.00 0.20 0.54 0.11 0.67 0.0724 6.7

4.20 0.20 0.52 0.10 0.56 0.0582 5.4

4.40 0.20 0.49 0.10 0.59 0.0578 5.4

4.60 0.20 0.48 0.10 0.43 0.0413 3.8

4.80 0.20 0.39 0.10 0.56 0.0546 5.1

5.10 0.30 0.00 0.06 0.00 0.2 0.0066 0.6

Total Q 1.081 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

5.10 0.00 0.00 0.09 0.00 0.2 0.0118 1.0

4.70 0.40 0.46 0.14 0.64 0.0883 7.6

4.50 0.20 0.48 0.10 0.62 0.0595 5.1

4.30 0.20 0.49 0.10 0.60 0.0588 5.1

4.10 0.20 0.54 0.11 0.61 0.0659 5.7

3.90 0.20 0.52 0.10 0.58 0.0603 5.2

3.70 0.20 0.55 0.11 0.84 0.0924 8.0

3.50 0.20 0.53 0.11 0.78 0.0827 7.1

3.30 0.20 0.55 0.11 0.70 0.0770 6.7

3.10 0.20 0.49 0.10 0.44 0.0431 3.7

2.90 0.20 0.52 0.10 0.60 0.0624 5.4

2.70 0.20 0.49 0.10 0.79 0.0774 6.7

2.50 0.20 0.56 0.11 0.57 0.0638 5.5

2.30 0.20 0.57 0.11 0.58 0.0661 5.7

2.10 0.20 0.57 0.11 0.53 0.0604 5.2

1.90 0.20 0.48 0.10 0.30 0.0288 2.5

1.70 0.20 0.46 0.09 0.32 0.0294 2.5

1.50 0.20 0.46 0.09 0.16 0.0147 1.3

1.30 0.20 0.40 0.08 0.37 0.0296 2.6

1.10 0.20 0.45 0.09 0.38 0.0342 3.0

0.90 0.20 0.44 0.09 0.26 0.0229 2.0

0.70 0.20 0.47 0.09 0.26 0.0244 2.1

0.50 0.20 0.00 0.05 0.00 0.3 0.0037 0.3

Total Q 1.158 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 20 May, 2010 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjust Stage (m): 98.508

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 2.395
Method: Velocity - area with Swoffer Error (+/- %) -

Calibration constant = 608, 2" propeller

Location: At station

Note: Salt dilution method produced invalid results so velocity-area method flow measurement was used

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 6.90 0.00 0.00 0.42 0.00 0.2 0.0034 0.1

5.10 1.80 0.47 0.47 0.04 0.0188 0.8

4.90 0.20 0.53 0.11 1.08 0.1145 4.8

4.70 0.20 0.57 0.11 1.32 0.1505 6.3

4.50 0.20 0.55 0.11 1.06 0.1166 4.9

4.30 0.20 0.63 0.13 0.96 0.1210 5.1

4.10 0.20 0.68 0.14 1.28 0.1728 7.2

3.90 0.20 0.67 0.13 1.43 0.1916 8.0

3.70 0.20 0.65 0.13 1.30 0.1690 7.1

3.50 0.20 0.66 0.13 1.16 0.1520 6.3

3.30 0.20 0.69 0.14 1.24 0.1711 7.1

3.10 0.20 0.58 0.12 1.01 0.1162 4.8

2.90 0.20 0.56 0.10 1.02 0.1000 4.2

2.75 0.15 0.22 0.04 1.08 0.0475 2.0

2.50 0.25 0.67 0.17 0.88 0.1463 6.1

2.25 0.25 0.61 0.15 0.78 0.1190 5.0

2.00 0.25 0.57 0.14 0.62 0.0884 3.7

1.75 0.25 0.55 0.14 0.56 0.0770 3.2

1.50 0.25 0.52 0.13 0.43 0.0559 2.3

1.25 0.25 0.52 0.13 0.56 0.0721 3.0

1.00 0.25 0.52 0.13 0.50 0.0650 2.7

0.75 0.25 0.52 0.18 0.44 0.0801 3.3

Right Bank 0.30 0.45 0.00 0.12 0.00 0.9 0.0463 1.9

Total Q 2.395 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 26 June, 2010 Staff Gauge (m): -

Time (24 hr): 14:15 Datum Adjust Stage (m): 98.626

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 6.16
Method: Salt dilution Error (+/- %) 3.6

Location: Probes were placed approximately 400 m downstream from the station. Salt was injected at the station.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 9.45 0.00210915 5.943

Left bank 9.45 0.00193209 6.372

Average Q 6.16

Station: MCT-H1

Date Monitored: 16 July, 2010 Staff Gauge (m): -

Time (24 hr): 12:20 Datum Adjust Stage (m): 98.591

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 4.46
Method: Salt dilution Error (+/- %) 10.1

Location: Probes were placed approximately 400 m downstream from the station. Salt was injected at the station.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 12.04 0.00193209 4.050

Left bank 12.04 0.00210915 4.868

Average Q 4.46

Station: MCT-H1

Date Monitored: 26 Sep, 2010 Staff Gauge (m): -

Time (24 hr): 8:30 Datum Adjust Stage (m): 98.810

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 4.11
Method: Salt dilution Error (+/- %) 4.7

Location: Probes were placed approximately 400 m downstream from the station. Salt was injected at the station.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 11.303 0.00220124 3.923

Left bank 11.303 0.00220822 4.294

Average Q 4.11
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-H1

Date Monitored: 21 November, 2010 Staff Gauge (m): -

Time (24 hr): 9:40 Datum Adjust Stage (m): 99.056

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.379
Method: Velocity - area with Flowtracker Error (+/- %) 4.9

Location: At station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 5.60 0.00 0.00 0.10 0.000 0 0.0000 0.0

5.00 0.60 0.64 0.27 0.000 -0.0001 0.0

4.75 0.25 0.66 0.17 0.000 0.0001 0.0

4.50 0.25 0.68 0.17 0.040 0.0068 1.8

4.25 0.25 0.68 0.17 0.364 0.0619 16.3

4.00 0.25 0.71 0.16 0.343 0.0548 14.5

3.80 0.20 0.71 0.14 0.354 0.0503 13.3

3.60 0.20 0.75 0.15 0.260 0.0390 10.3

3.40 0.20 0.76 0.15 0.257 0.0391 10.3

3.20 0.20 0.75 0.15 0.272 0.0408 10.8

3.00 0.20 0.76 0.15 0.108 0.0164 4.3

20% Depth 2.80 0.20 0.79 0.08 -0.092 -0.0073 -1.9

80% Depth 2.80 0.79 0.08 0.164 0.0130 3.4

20% Depth 2.60 0.20 0.81 0.08 -0.102 -0.0083 -2.2

80% Depth 0.81 0.08 0.003 0.0002 0.1

20% Depth 2.40 0.20 0.84 0.08 -0.097 -0.0081 -2.2

80% Depth 0.84 0.08 0.048 0.0040 1.1

20% Depth 2.20 0.20 0.87 0.09 -0.038 -0.0033 -0.9

80% Depth 0.87 0.09 0.159 0.0138 3.7

20% Depth 2.00 0.20 0.87 0.09 -0.039 -0.0034 -0.9

80% Depth 0.87 0.09 0.191 0.0166 4.4

20% Depth 1.80 0.20 0.88 0.09 0.001 0.0001 0.0

80% Depth 0.88 0.09 0.204 0.0180 4.7

20% Depth 1.60 0.20 0.88 0.09 -0.030 -0.0026 -0.7

80% Depth 0.88 0.09 0.219 0.0193 5.1

20% Depth 1.40 0.20 0.90 0.09 -0.089 -0.0080 -2.1

80% Depth 0.90 0.09 0.259 0.0233 6.2

20% Depth 1.20 0.20 0.93 0.09 -0.058 -0.0054 -1.4

80% Depth 0.93 0.09 0.177 0.0165 4.3

20% Depth 1.00 0.20 0.93 0.14 -0.045 -0.0063 -1.7

80% Depth 0.93 0.14 0.012 0.0017 0.4

Right Bank 0.60 0.40 0.00 0.19 0.000 0.5 -0.0042 -1.1

Total Q 0.379 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-WG1

Date Monitored: 23 May, 2010 Staff Gauge (m): -

Time (24 hr): 8:45 Datum Adjusted Stage (m): 99.864

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.00
Method: Salt dilution Error (+/- %) 0.1

Location: Probes were placed approximately 300 m downstream

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 6.934 0.00208424 0.999

Left bank 6.934 0.001943 1.000

Average Q 0.999

Station: MCT-WG1

Date Monitored: 25 May, 2010 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjusted Stage (m): 99.902

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 1.19

Method: Salt dilution Error (+/- %) 12.6

Location: Probes were placed approximately 300 m downstream

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 4.648 0.00207497 1.340

Left bank 4.648 0.00195653 1.040

Average Q 1.19

Station: MCT-WG1

Date Monitored: 23 Jun, 2010 Staff Gauge (m): -

Time (24 hr): 10:48 Datum Adjusted Stage (m): 99.944

Personnel: R. Larson,  R. Robinson Average Discharge Q (m3/s): 1.865

Method: Velocity - area with Swoffer Error (+/- %) 2.97

Calibration constant = 426, 2" propeller

Location: 50 m upstream from the station

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Right Bank 12.40 0.00 0.00 0.07 0.00 0.00 0.5 0.0033 0.2

11.60 0.80 0.17 0.12 0.14 0.10 0.0116 0.6

11.00 0.60 0.26 0.16 0.49 0.34 0.0534 2.9

10.40 0.60 0.12 0.07 0.91 0.64 0.0458 2.5

9.80 0.60 0.20 0.12 1.05 0.73 0.0880 4.9

9.20 0.60 0.27 0.15 0.83 0.58 0.0861 4.8

8.70 0.50 0.29 0.13 1.43 1.00 0.1303 7.2

8.30 0.40 0.27 0.11 1.86 1.30 0.1403 7.8

7.90 0.40 0.27 0.11 1.33 0.93 0.1003 5.5

7.50 0.40 0.29 0.12 0.38 0.27 0.0308 1.7

7.10 0.40 0.20 0.08 1.40 0.98 0.0782 4.3

6.70 0.40 0.27 0.11 1.61 1.12 0.1214 6.7

6.30 0.40 0.29 0.12 1.94 1.35 0.1572 8.7

5.90 0.40 0.28 0.11 1.32 0.92 0.1032 5.7

Eddy behind station 5.50 0.40 0.33 0.13 1.56 1.09 0.1438 7.9

5.10 0.40 0.27 0.11 1.74 1.22 0.1312 7.3

4.70 0.40 0.25 0.10 1.62 1.13 0.1131 6.3

4.30 0.40 0.22 0.09 1.56 1.09 0.0959 5.3

3.90 0.40 0.21 0.08 1.16 0.81 0.0680 3.8

3.50 0.40 0.15 0.07 1.19 0.83 0.0561 3.1

3.00 0.50 0.12 0.06 0.90 0.63 0.0377 2.1

Left Bank 2.50 0.50 0.16 0.03 0.74 0.52 0.75 0.0141 0.8

Total Q 1.810 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Left Bank 2.00 0.00 0.00 0.07 0.00 0.00 0.3 0.0105 0.5

2.75 0.75 0.18 0.10 0.74 0.52 0.0535 2.8

3.15 0.40 0.19 0.08 1.00 0.70 0.0531 2.8

3.55 0.40 0.20 0.08 1.05 0.73 0.0587 3.1

3.95 0.40 0.23 0.09 1.30 0.91 0.0835 4.3

4.35 0.40 0.22 0.09 1.61 1.12 0.0989 5.2

4.75 0.40 0.26 0.09 1.41 0.98 0.0896 4.7

5.05 0.30 0.28 0.10 1.79 1.25 0.1225 6.4

5.45 0.40 0.36 0.14 1.52 1.06 0.1529 8.0

5.85 0.40 0.24 0.10 1.35 0.94 0.0905 4.7

6.25 0.40 0.29 0.12 1.72 1.20 0.1393 7.3

6.65 0.40 0.28 0.11 1.72 1.20 0.1345 7.0

7.05 0.40 0.24 0.10 1.32 0.92 0.0885 4.6

7.45 0.40 0.16 0.06 1.84 1.28 0.0822 4.3

7.85 0.40 0.24 0.10 1.56 1.09 0.1046 5.4

8.25 0.40 0.30 0.12 1.79 1.25 0.1500 7.8

8.65 0.40 0.28 0.14 1.50 1.05 0.1467 7.6

9.25 0.60 0.33 0.20 0.61 0.43 0.0843 4.4

9.85 0.60 0.16 0.10 0.37 0.26 0.0248 1.3

10.45 0.60 0.30 0.18 0.73 0.51 0.0918 4.8

11.05 0.60 0.24 0.14 0.59 0.41 0.0593 3.1

11.65 0.60 0.14 0.09 0.01 0.01 0.0007 0.0

Right Bank 12.40 0.75 0.00 0.05 0.00 0.00 0.5 0.0002 0.0

Total Q 1.921 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MCT-WG1

Date Monitored: 27 Jun, 2010 Staff Gauge (m): -

Time (24 hr): 16:00 Datum Adjusted Stage (m): 100.015

Personnel: R. Larson,  R. Robinson Average Discharge Q (m3/s): 2.08
Method: Velocity - area with Swoffer Error (+/- %) 0.63

Calibration constant = 426, 2" propeller

Location: 50 m upstream from the station

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Left Bank 16.50 0.00 0.00 0.25 0.00 0.00 0.5 0.0000 0.0

12.70 3.80 0.13 0.31 0.00 0.00 0.0000 0.0

11.70 1.00 0.27 0.23 0.03 0.02 0.0048 0.2

11.00 0.70 0.32 0.27 0.44 0.31 0.0836 4.0

10.00 1.00 0.26 0.18 0.96 0.67 0.1177 5.6

9.65 0.35 0.30 0.10 1.36 0.95 0.0926 4.4

9.35 0.30 0.31 0.12 0.40 0.28 0.0346 1.7

8.85 0.50 0.35 0.16 0.17 0.12 0.0187 0.9

8.45 0.40 0.38 0.15 0.83 0.58 0.0881 4.2

8.05 0.40 0.37 0.15 0.61 0.43 0.0630 3.0

7.65 0.40 0.36 0.14 0.82 0.57 0.0825 3.9

7.25 0.40 0.30 0.12 1.91 1.33 0.1601 7.6

6.85 0.40 0.38 0.15 1.88 1.31 0.1996 9.5

6.45 0.40 0.30 0.12 2.16 1.51 0.1810 8.6

6.05 0.40 0.32 0.13 1.82 1.27 0.1627 7.8

5.65 0.40 0.34 0.14 1.78 1.24 0.1691 8.1

5.25 0.40 0.34 0.14 1.84 1.28 0.1748 8.3

4.85 0.40 0.29 0.12 1.69 1.18 0.1369 6.5

4.45 0.40 0.27 0.11 0.92 0.64 0.0694 3.3

4.05 0.40 0.17 0.07 0.96 0.67 0.0456 2.2

3.65 0.40 0.20 0.08 1.15 0.80 0.0642 3.1

3.25 0.40 0.21 0.08 1.60 1.12 0.0939 4.5

2.85 0.40 0.12 0.06 0.81 0.57 0.0356 1.7

Right Bank 2.20 0.65 0.00 0.04 0.00 0.00 0.7 0.0154 0.7

Total Q 2.094 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Velocity* Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) (m/s) Factor (m3/s) %

Right Bank 2.0 0.00 0.0 0.11 0.0 0.00 0.7 0.0555 2.7

3.1 1.05 0.2 0.16 1.0 0.72 0.1133 5.5

3.5 0.45 0.2 0.10 1.0 0.71 0.0670 3.2

4.0 0.50 0.2 0.09 1.2 0.87 0.0779 3.8

4.5 0.50 0.3 0.13 0.8 0.57 0.0735 3.6

5.0 0.50 0.3 0.15 1.1 0.78 0.1124 5.4

5.5 0.50 0.3 0.13 2.2 1.51 0.1931 9.3

5.8 0.30 0.3 0.09 2.1 1.44 0.1338 6.5

6.1 0.30 0.3 0.09 1.7 1.19 0.1111 5.4

6.4 0.30 0.3 0.09 1.4 0.98 0.0886 4.3

6.7 0.30 0.3 0.10 1.5 1.01 0.1033 5.0

7.0 0.30 0.3 0.10 2.6 1.80 0.1838 8.9

7.3 0.30 0.4 0.12 0.9 0.62 0.0746 3.6

7.6 0.30 0.3 0.12 0.8 0.54 0.0653 3.2

8.2 0.60 0.3 0.19 0.9 0.59 0.1140 5.5

8.8 0.60 0.3 0.19 1.2 0.82 0.1582 7.7

9.4 0.60 0.4 0.22 1.0 0.67 0.1448 7.0

10.0 0.60 0.3 0.17 0.9 0.65 0.1091 5.3

10.6 0.60 0.3 0.19 0.6 0.40 0.0764 3.7

11.2 0.60 0.4 0.21 0.1 0.06 0.0117 0.6

11.8 0.60 0.2 0.14 0.0 0.00 0.0000 0.0

12.8 1.00 0.1 0.08 0.0 0.00 0.0000 0.0

Left Bank 13.5 0.70 0.0 0.03 0.0 0.00 0.5 0.0000 0.0

Total Q 2.068 100.0

Notes

* - Corrected to 2" propellor calibration constant (610)

Station: MCT-WG1

Date Monitored: 16 Jul, 2010 Staff Gauge (m): -

Time (24 hr): 9:30 Datum Adjusted Stage (m): 99.967

Personnel: R. Larson,  R. Burns Average Discharge Q (m3/s): 2.234
Method: Velocity - area with Swoffer Error (+/- %) 2.64

Calibration constant = 610, 2" propeller

Location: 60 m upstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 13.00 0.00 0.00 0.11 0.00 0.3 0.0145 0.6

12.00 1.00 0.21 0.32 0.46 0.1449 6.3

10.00 2.00 0.15 0.23 0.86 0.1935 8.4

9.00 1.00 0.32 0.22 1.19 0.2666 11.6

8.60 0.40 0.41 0.16 1.32 0.2165 9.4

8.20 0.40 0.34 0.14 1.66 0.2258 9.8

7.80 0.40 0.34 0.14 1.15 0.1564 6.8

7.40 0.40 0.31 0.12 1.23 0.1525 6.7

7.00 0.40 0.37 0.15 1.11 0.1643 7.2

6.60 0.40 0.38 0.15 1.47 0.2234 9.7

6.20 0.40 0.37 0.15 0.61 0.0903 3.9

5.80 0.40 0.31 0.12 0.50 0.0620 2.7

5.40 0.40 0.22 0.09 0.46 0.0405 1.8

5.00 0.40 0.20 0.08 0.72 0.0576 2.5

4.60 0.40 0.23 0.09 0.62 0.0570 2.5

4.20 0.40 0.22 0.09 0.85 0.0748 3.3

3.80 0.40 0.12 0.05 0.93 0.0446 1.9

3.40 0.40 0.16 0.06 0.94 0.0602 2.6

3.00 0.40 0.17 0.06 0.59 0.0351 1.5

Right Bank 2.70 0.30 0.00 0.03 0.00 0.8 0.0120 0.5

Total Q 2.292 100.0

Measurement 2

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 2.70 0.00 0.00 0.05 0.00 0.8 0.0317 1.5

3.20 0.50 0.18 0.08 0.88 0.0713 3.3

3.60 0.40 0.17 0.07 0.43 0.0292 1.3

4.00 0.40 0.21 0.08 0.76 0.0638 2.9

4.40 0.40 0.21 0.08 0.18 0.0151 0.7

4.80 0.40 0.28 0.11 0.53 0.0594 2.7

5.20 0.40 0.27 0.11 0.38 0.0410 1.9

5.60 0.40 0.31 0.12 0.83 0.1029 4.7

6.00 0.40 0.36 0.14 0.82 0.1181 5.4

6.40 0.40 0.29 0.12 1.14 0.1322 6.1

6.80 0.40 0.36 0.14 1.06 0.1526 7.0

7.20 0.40 0.40 0.16 1.02 0.1632 7.5

7.60 0.40 0.34 0.14 0.91 0.1238 5.7

8.00 0.40 0.37 0.15 1.54 0.2279 10.5

8.40 0.40 0.33 0.13 1.27 0.1676 7.7

8.80 0.40 0.43 0.17 0.95 0.1634 7.5

9.20 0.40 0.34 0.14 1.15 0.1564 7.2

9.60 0.40 0.21 0.08 0.72 0.0605 2.8

10.00 0.40 0.15 0.06 0.86 0.0516 2.4

10.40 0.40 0.19 0.08 0.41 0.0312 1.4

10.80 0.40 0.17 0.07 0.51 0.0347 1.6

11.20 0.40 0.24 0.10 0.47 0.0451 2.1

11.60 0.40 0.24 0.10 0.50 0.0480 2.2

12.00 0.40 0.21 0.15 0.47 0.0691 3.2

Left Bank 13.00 1.00 0.00 0.11 0.00 0.3 0.0148 0.7

Total Q 2.175 100.0

Station: MCT-WG1

Date Monitored: 27 Sep, 2010 Staff Gauge (m): -

Time (24 hr): 15:35 Datum Adjusted Stage (m): -

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 3.27
Method: Salt dilution Error (+/- %) 9.4

Location: Left bank probe was placed where the station ahd been. Right bank probe was placed approximately 10 m upstream.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 20.255 0.00220822 3.571

Left bank 20.255 0.00220124 2.960

Average Q 3.27

Note: The pressure transducer was destroyed by a peak flow event in the weeks prior to this site visit.

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: TMC-H1

Date Monitored: 30 April, 2010 Staff Gauge (m): out of water

Time (24 hr): 16:45 Datum Adjusted Stage (m): 99.396

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 1.109
Method: Velocity - area with Swoffer Error (+/- %) 8.70

Calibration constant = 611, 2" propeller Total Q (M1) 1.012

Location: Approximately 300 m upstream from the station Total Q (M2) 1.205

Channel  1 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 0.70 0.00 0.00 0.01 0.00 0.4 0.0001 0.0

1.30 0.60 0.04 0.03 0.03 0.0008 0.1

2.10 0.80 0.18 0.14 0.88 0.1188 11.7

2.80 0.70 0.27 0.16 0.44 0.0713 7.0

3.30 0.50 0.28 0.14 0.20 0.0275 2.7

3.80 0.50 0.40 0.22 0.45 0.0990 9.8

4.40 0.60 0.43 0.26 0.60 0.1548 15.3

5.00 0.60 0.28 0.19 0.34 0.0655 6.5

5.80 0.80 0.17 0.13 0.25 0.0319 3.1

6.50 0.70 0.05 0.05 0.37 0.0183 1.8

8.00 1.50 0.09 0.09 0.32 0.0302 3.0

Left Bank 8.60 0.60 0.00 0.03 0.00 0.3 0.0026 0.3

Total Q 0.621 61.3

Channel 2

Right Bank 13.80 0.14 0.00 0.01 0.00 0.4 0.0008 0.1

13.90 0.14 0.17 0.05 0.24 0.0122 1.2

14.40 0.14 0.15 0.06 0.96 0.0576 5.7

14.70 0.15 0.17 0.06 1.10 0.0654 6.5

Rock 15.10 0.15 0.28 0.10 0.13 0.0125 1.2

15.40 0.15 0.26 0.09 0.80 0.0714 7.1

15.80 0.16 0.31 0.12 0.21 0.0256 2.5

Eddie, rock u/s 16.20 0.16 0.21 0.05 0.00 0.0000 0.0

16.30 0.16 0.20 0.04 0.58 0.0232 2.3

16.60 0.17 0.19 0.06 0.43 0.0245 2.4

16.90 0.17 0.22 0.08 0.81 0.0610 6.0

17.30 0.17 0.22 0.09 0.07 0.0062 0.6

17.70 0.18 0.13 0.05 0.47 0.0244 2.4

18.10 0.18 0.13 0.07 0.08 0.0052 0.5

Left Bank 18.70 0.19 0.00 0.04 0.00 0.4 0.0012 0.1

Total Q 0.391 38.7

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Channel 1 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 0.70 0.00 0.00 0.01 0.00 0.4 0.0001 0.0

1.30 0.60 0.04 0.03 0.03 0.0008 0.1

2.10 0.80 0.18 0.14 0.88 0.1188 9.9

2.80 0.70 0.27 0.16 0.44 0.0713 5.9

3.30 0.50 0.28 0.14 0.20 0.0275 2.3

3.80 0.50 0.40 0.22 0.45 0.0990 8.2

4.40 0.60 0.43 0.26 0.60 0.1548 12.8

5.00 0.60 0.28 0.19 0.34 0.0655 5.4

5.80 0.80 0.17 0.13 0.25 0.0319 2.6

6.50 0.70 0.05 0.05 0.37 0.0183 1.5

8.00 1.50 0.09 0.09 0.32 0.0302 2.5

Left Bank 8.60 0.60 0.00 0.03 0.00 0.3 0.0026 0.2

Total Q 0.621 51.5

Channel 2

Left Bank 18.70 0.00 0.00 0.02 0.00 0.4 0.0062 0.5

18.30 0.40 0.12 0.05 0.65 0.0312 2.6

17.90 0.40 0.12 0.03 0.69 0.0207 1.7

17.80 0.10 0.18 0.07 0.42 0.0302 2.5

17.10 0.70 0.22 0.11 0.53 0.0570 4.7

16.80 0.30 0.24 0.07 1.19 0.0857 7.1

16.50 0.30 0.22 0.07 0.29 0.0191 1.6

16.20 0.30 0.23 0.07 0.04 0.0028 0.2

15.90 0.30 0.27 0.08 0.56 0.0445 3.7

15.60 0.30 0.09 0.03 0.92 0.0248 2.1

15.30 0.30 0.24 0.07 1.08 0.0778 6.5

15.00 0.30 0.26 0.09 0.62 0.0564 4.7

14.60 0.40 0.13 0.05 1.13 0.0565 4.7

14.20 0.40 0.21 0.08 0.83 0.0697 5.8

13.80 0.40 0.17 0.07 0.02 0.0013 0.1

Right Bank 13.40 0.40 0.00 0.03 0.00 0.4 0.0003 0.0

Total Q 0.584 48.5

Note: a high variance in flow measurements was recorded in channel 2. 

Note: A prop malfunction occurred in measurement 2; therefore, data was replaced with a copy of measurement 1 for total Q calculations.

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: TMC-H1

Date Monitored: 26 May, 2010 Staff Gauge (m): 0.48

Time (24 hr): 13:00 Datum Adjusted Stage (m): 99.735

Personnel: R. Larson, J.  Morgan Average Discharge Q (m3/s): 3.121
Method: Velocity - area with Swoffer Error (+/- %) 3.13

Calibration constant = 609, 2" propeller Total Q (M1) 3.023

Location: New station installed 30m doswnstream from old station which was  out of the w Total Q (M2) 3.218

Flow taken approximately 500m upstream from station

Channel  1 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 14.80 0.00 0.00 0.09 0.00 0.5 0.0162 0.5

13.80 1.00 0.17 0.13 0.38 0.0485 1.6

13.30 0.50 0.32 0.16 0.48 0.0768 2.5

12.80 0.50 0.38 0.19 0.46 0.0863 2.9

12.30 0.50 0.33 0.17 0.36 0.0594 2.0

11.80 0.50 0.46 0.23 0.25 0.0575 1.9

11.30 0.50 0.58 0.29 0.56 0.1624 5.4

10.80 0.50 0.68 0.34 0.69 0.2346 7.8

10.30 0.50 0.78 0.39 0.89 0.3471 11.5

9.80 0.50 0.77 0.39 0.86 0.3311 11.0

9.30 0.50 0.76 0.38 0.73 0.2774 9.2

8.80 0.50 0.64 0.32 0.65 0.2080 6.9

8.30 0.50 0.66 0.33 0.65 0.2129 7.0

7.80 0.50 0.56 0.28 0.53 0.1471 4.9

7.30 0.50 0.43 0.21 0.77 0.1636 5.4

6.80 0.50 0.38 0.19 0.90 0.1710 5.7

6.30 0.50 0.31 0.15 0.83 0.1266 4.2

5.80 0.50 0.32 0.16 0.68 0.1088 3.6

5.30 0.50 0.29 0.15 0.63 0.0914 3.0

4.80 0.50 0.22 0.14 0.40 0.0572 1.9

Right Bank 4.00 0.80 0.00 #REF! 0.00 0.3 0.0106 0.3

Total Q 2.994 99.0

Station Distance Depth Area Velocity Correction Q % of Total Q

Channel 2 (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 0.60 0.00 0.00 0.01 0.00 0 0.0000 0.0

0.90 0.30 0.08 0.02 0.00 0.0000 0.0

1.05 0.15 0.02 0.00 0.28 0.0007 0.0

1.15 0.10 0.12 0.01 0.33 0.0038 0.1

1.25 0.10 0.13 0.01 0.37 0.0046 0.2

1.35 0.10 0.12 0.01 0.30 0.0036 0.1

1.45 0.10 0.12 0.01 0.27 0.0032 0.1

1.55 0.10 0.13 0.01 0.18 0.0023 0.1

1.65 0.10 0.12 0.01 0.13 0.0016 0.1

1.75 0.10 0.11 0.01 0.33 0.0036 0.1

1.85 0.10 0.11 0.01 0.17 0.0023 0.1

2.00 0.15 0.06 0.01 0.18 0.0024 0.1

Left Bank 2.30 0.30 0.00 0.01 0.00 0.3 0.0005 0.0

Total Q 0.029 1.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 4.00 0.00 0.00 0.05 0.00 0.3 0.0068 0.2

4.55 0.55 0.18 0.09 0.47 0.0432 1.3

5.05 0.50 0.24 0.12 0.32 0.0384 1.2

5.55 0.50 0.31 0.15 0.63 0.0961 3.0

6.05 0.50 0.26 0.13 0.81 0.1053 3.3

6.55 0.50 0.38 0.19 0.93 0.1767 5.5

7.05 0.50 0.41 0.21 0.82 0.1681 5.2

7.55 0.50 0.48 0.24 0.83 0.1992 6.2

8.05 0.50 0.64 0.32 0.54 0.1728 5.4

8.55 0.50 0.72 0.36 0.70 0.2520 7.8

9.05 0.50 0.79 0.40 0.77 0.3042 9.5

9.55 0.50 0.78 0.39 0.79 0.3081 9.6

10.05 0.50 0.77 0.38 0.97 0.3710 11.5

10.55 0.50 0.76 0.38 1.00 0.3800 11.8

11.05 0.50 0.64 0.32 0.51 0.1632 5.1

11.55 0.50 0.52 0.26 0.39 0.1004 3.1

12.05 0.50 0.37 0.18 0.23 0.0420 1.3

12.55 0.50 0.38 0.19 0.52 0.0975 3.0

13.05 0.50 0.37 0.19 0.49 0.0907 2.8

13.55 0.50 0.23 0.11 0.43 0.0484 1.5

14.05 0.50 0.11 0.07 0.30 0.0197 0.6

Left Bank 14.80 0.75 0.00 0.04 0.00 0.5 0.0059 0.2

Total Q 3.190 99.1

Channel 2 (copy of Station Distance Depth Area Velocity Correction Q % of Total Q

measurement 1) (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 0.60 0.00 0.00 0.01 0.00 0 0.0000 0.0

0.90 0.30 0.08 0.02 0.00 0.0000 0.0

1.05 0.15 0.02 0.00 0.28 0.0007 0.0

1.15 0.10 0.12 0.01 0.33 0.0038 0.1

1.25 0.10 0.13 0.01 0.37 0.0046 0.1

1.35 0.10 0.12 0.01 0.30 0.0036 0.1

1.45 0.10 0.12 0.01 0.27 0.0032 0.1

1.55 0.10 0.13 0.01 0.18 0.0023 0.1

1.65 0.10 0.12 0.01 0.13 0.0016 0.0

1.75 0.10 0.11 0.01 0.33 0.0036 0.1

1.85 0.10 0.11 0.01 0.17 0.0023 0.1

2.00 0.15 0.06 0.01 0.18 0.0024 0.1

Right Bank 2.30 0.30 0.00 0.01 0.00 0.3 0.0005 0.0

Total Q 0.029 0.9

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: TMC-H1

Date Monitored: 26 June, 2010 Staff Gauge (m): 0.7

Time (24 hr): 16:40 Datum Adjusted Stage (m): 99.968

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 9.898
Method: Salt dilution Error (+/- %) 9.4

Location: Probes were installed near the mouth Scaled Q (m3/s): 9.60

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 15.443 0.00210915 10.931

Left bank 15.443 0.00193209 9.908

Average Q 10.42

Station: TMC-H1

Date Monitored: 16 July, 2010 Staff Gauge (m): 0.72

Time (24 hr): 14:40 Datum Adjusted Stage (m): 99.971

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 9.235
Method: Salt dilution Error (+/- %) 8.0

Location: Probes were installed near the mouth Scaled Q (m3/s): 8.68

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 28.597 0.00210915 10.041

Left bank 28.597 0.00193209 8.806

Average Q 9.42

Station: TMC-H1

Date Monitored: 28 September, 2010 Staff Gauge (m): -

Time (24 hr): 14:45 Datum Adjusted Stage (m): 100.138

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 19.625
Method: Salt dilution Error (+/- %) 2.5

Location: Probes were installed near the mouth Scaled Q (m3/s): 18.45

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 46.631 0.00220822 20.54

Left bank 46.631 0.00220124 19.52

Average Q 20.03
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: TMC-H1

Date Monitored: 18 November, 2010 Staff Gauge (m): 0.32

Time (24 hr): 14:20 Datum Adjusted Stage (m): 99.564

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 1.357
Method: Velocity - area with Flowtracker Error (+/- %) na

Location: Approximately 200 m upstream from station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 20.30 0.00 0.00 0.06 0.000 0.6 0.0055 0.4

19.90 0.40 0.28 0.09 0.163 0.0148 1.1

19.65 0.25 0.32 0.08 0.531 0.0425 3.1

19.40 0.25 0.38 0.09 0.775 0.0662 4.9

19.20 0.20 0.40 0.08 0.689 0.0551 4.1

19.00 0.20 0.40 0.08 0.671 0.0537 4.0

18.80 0.20 0.40 0.08 1.054 0.0843 6.2

18.60 0.20 0.40 0.08 0.999 0.0799 5.9

18.40 0.20 0.39 0.08 0.984 0.0767 5.7

18.20 0.20 0.39 0.08 0.982 0.0766 5.6

18.00 0.20 0.32 0.08 1.030 0.0659 4.9

17.80 0.20 0.33 0.08 0.879 0.0580 4.3

17.60 0.20 0.32 0.08 0.908 0.0654 4.8

17.35 0.25 0.26 0.08 0.903 0.0587 4.3

17.10 0.25 0.25 0.08 0.850 0.0531 3.9

16.85 0.25 0.25 0.08 0.847 0.0529 3.9

16.60 0.25 0.25 0.08 0.839 0.0525 3.9

16.35 0.25 0.25 0.08 0.911 0.0569 4.2

16.10 0.25 0.26 0.08 1.050 0.0683 5.0

15.85 0.25 0.26 0.08 0.883 0.0574 4.2

15.60 0.25 0.26 0.08 0.848 0.0551 4.1

15.35 0.25 0.26 0.08 0.804 0.0523 3.9

15.10 0.25 0.23 0.08 0.627 0.0432 3.2

14.75 0.35 0.18 0.08 0.468 0.0463 3.4

Left Bank 14.00 0.75 0.00 0.41 0.000 0.5 0.0158 1.2

Total Q 1.357 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 12 January, 2010 Staff Gauge (m): -

Time (24 hr): 14:55 Datum Adjusted Stage (m): -

Personnel: X. Pinto, J. Morgan Average Discharge Q (m3/s): 5.110
Method: Velocity - area with Flowtracker Error (+/- %) 3.40

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

3.10 0.00 0.00 0.01 0.00 0.2 0.0002 0.0

3.20 0.10 0.15 0.07 0.15 0.0099 0.2

4.00 0.80 0.19 0.19 0.16 0.0299 0.6

5.20 1.20 0.22 0.26 0.74 0.1955 3.8

6.40 1.20 0.18 0.22 0.92 0.1988 3.9

7.60 1.20 0.28 0.34 0.99 0.3332 6.5

8.80 1.20 0.30 0.36 1.13 0.4065 8.0

10.00 1.20 0.42 0.50 1.07 0.5400 10.6

11.20 1.20 0.38 0.46 1.28 0.5845 11.4

12.40 1.20 0.32 0.38 1.41 0.5397 10.6

13.60 1.20 0.32 0.38 1.01 0.3867 7.6

14.80 1.20 0.36 0.43 0.71 0.3065 6.0

16.00 1.20 0.32 0.38 1.14 0.4392 8.6

17.20 1.20 0.22 0.26 0.67 0.1769 3.5

18.40 1.20 0.16 0.19 0.90 0.1733 3.4

19.60 1.20 0.19 0.23 0.68 0.1542 3.0

20.80 1.20 0.16 0.19 0.59 0.1129 2.2

22.00 1.20 0.20 0.24 0.38 0.0909 1.8

23.20 1.20 0.20 0.24 0.36 0.0869 1.7

24.40 1.20 0.26 0.31 0.20 0.0632 1.2

25.60 1.20 0.20 0.24 0.36 0.0858 1.7

26.80 1.20 0.18 0.22 0.65 0.1394 2.7

28.00 1.20 0.20 0.32 0.11 0.0345 0.7

30.00 2.00 0.00 0.20 0.00 1 0.0215 0.4

Total Q 5.110 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 26 March, 2010 Staff Gauge (m): -

Time (24 hr): 10:20 Datum Adjusted Stage (m): -

Personnel: X. Pinto, J. Williams Average Discharge Q (m3/s): 7.169
Method: Velocity - area with Flowtracker Error (+/- %): 3.00

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

2.50 0.00 0.00 0.05 0.00 0.75 0.0227 0.3

3.00 0.50 0.18 0.09 0.67 0.0605 0.8

3.50 0.50 0.25 0.13 0.66 0.0830 1.2

4.00 0.50 0.32 0.24 0.95 0.2291 3.2

5.00 1.00 0.32 0.32 0.73 0.2321 3.2

6.00 1.00 0.30 0.30 0.74 0.2217 3.1

7.00 1.00 0.34 0.34 0.87 0.2944 4.1

8.00 1.00 0.36 0.27 0.73 0.1970 2.7

8.50 0.50 0.36 0.18 0.98 0.1756 2.5

9.00 0.50 0.38 0.19 0.78 0.1486 2.1

9.50 0.50 0.38 0.19 0.92 0.1754 2.4

10.00 0.50 0.48 0.24 0.83 0.1999 2.8

10.50 0.50 0.38 0.19 1.14 0.2168 3.0

11.00 0.50 0.40 0.20 1.16 0.2318 3.2

11.50 0.50 0.40 0.20 1.19 0.2373 3.3

12.00 0.50 0.42 0.21 1.09 0.2279 3.2

12.50 0.50 0.44 0.22 1.14 0.2506 3.5

13.00 0.50 0.45 0.34 1.19 0.4027 5.6

14.00 1.00 0.42 0.42 1.19 0.4984 7.0

15.00 1.00 0.44 0.44 1.22 0.5376 7.5

16.00 1.00 0.44 0.44 1.10 0.4859 6.8

17.00 1.00 0.44 0.44 1.14 0.5034 7.0

18.00 1.00 0.42 0.42 1.26 0.5287 7.4

19.00 1.00 0.46 0.46 1.02 0.4711 6.6

20.00 1.00 0.38 0.38 0.94 0.3558 5.0

21.00 1.00 0.22 0.20 0.63 0.1255 1.8

21.80 0.80 0.00 0.09 0.00 1 0.0558 0.8

Total Q 7.169 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 28 April, 2010 Staff Gauge (m):

Time (24 hr): 11:00 Datum Adjusted Stage (m): 99.864

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 19.450
Method: Velocity - area with Swoffer Error (+/- %) 2.29

Calibration constant = 612, 2" propeller

Location: Approximately 80 m downstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 61.40 0.00 0.00 0.07 0.00 0.75 0.0040 0.0

60.70 0.70 0.19 0.13 0.08 0.0106 0.1

60.00 0.70 0.19 0.13 0.13 0.0173 0.1

59.30 0.70 0.20 0.14 0.14 0.0196 0.1

58.60 0.70 0.18 0.13 0.15 0.0189 0.1

57.90 0.70 0.17 0.12 0.14 0.0167 0.1

57.20 0.70 0.14 0.10 0.10 0.0098 0.1

56.50 0.70 0.15 0.11 0.09 0.0095 0.0

55.80 0.70 0.13 0.09 0.11 0.0100 0.1

55.10 0.70 0.10 0.07 0.05 0.0035 0.0

54.40 0.70 0.09 0.06 0.07 0.0044 0.0

53.70 0.70 0.09 0.06 0.16 0.0101 0.1

53.00 0.70 0.07 0.05 0.10 0.0049 0.0

52.30 0.70 0.11 0.08 0.29 0.0223 0.1

51.60 0.70 0.10 0.07 0.25 0.0175 0.1

50.90 0.70 0.10 0.07 0.27 0.0189 0.1

50.20 0.70 0.15 0.11 0.25 0.0263 0.1

49.50 0.70 0.13 0.09 0.53 0.0482 0.3

48.80 0.70 0.23 0.16 0.42 0.0676 0.4

48.10 0.70 0.25 0.18 0.52 0.0910 0.5

47.40 0.70 0.28 0.15 0.62 0.0955 0.5

47.00 0.40 0.23 0.16 0.63 0.1014 0.5

46.00 1.00 0.26 0.39 0.61 0.2379 1.3

44.00 2.00 0.29 0.58 0.64 0.3712 2.0

42.00 2.00 0.34 0.68 0.53 0.3604 1.9

40.00 2.00 0.35 0.70 0.64 0.4480 2.4

38.00 2.00 0.42 0.84 0.77 0.6468 3.4

36.00 2.00 0.47 0.94 0.76 0.7144 3.8

34.00 2.00 0.49 0.98 0.87 0.8526 4.5

32.00 2.00 0.49 0.98 1.05 1.0290 5.4

30.00 2.00 0.56 1.12 0.83 0.9296 4.9

28.00 2.00 0.55 1.10 1.08 1.1880 6.3

26.00 2.00 0.53 1.06 1.21 1.2826 6.7

24.00 2.00 0.57 1.14 1.00 1.1400 6.0

22.00 2.00 0.56 1.12 1.06 1.1872 6.2

20.00 2.00 0.53 1.06 1.02 1.0812 5.7

18.00 2.00 0.51 1.02 1.05 1.0710 5.6

16.00 2.00 0.54 1.08 1.15 1.2420 6.5

14.00 2.00 0.64 1.28 1.16 1.4848 7.8

12.00 2.00 0.69 1.38 1.06 1.4628 7.7

10.00 2.00 0.69 1.38 0.76 1.0488 5.5

8.00 2.00 0.64 1.28 0.18 0.2304 1.2

6.00 2.00 0.72 1.44 0.17 0.2448 1.3

4.00 2.00 0.40 0.62 0.17 0.1054 0.6

Left Bank 2.90 1.10 0.00 0.22 0.00 0.5 0.0187 0.1

Total Q 19.006 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 2.90 0.00 0.00 0.50 0.00 0.5 0.0529 0.3

5.00 2.10 0.48 0.98 0.21 0.2066 1.0

7.00 2.00 0.69 1.21 0.25 0.3019 1.5

8.50 1.50 0.62 1.09 0.42 0.4557 2.3

10.50 2.00 0.66 0.83 0.81 0.6683 3.4

11.00 0.50 0.67 0.84 0.96 0.8040 4.0

13.00 2.00 0.69 1.38 1.10 1.5180 7.6

15.00 2.00 0.59 1.18 1.15 1.3570 6.8

17.00 2.00 0.50 1.00 1.14 1.1400 5.7

19.00 2.00 0.54 1.08 1.19 1.2852 6.5

21.00 2.00 0.53 1.06 1.07 1.1342 5.7

23.00 2.00 0.56 1.12 1.12 1.2544 6.3

25.00 2.00 0.54 1.08 1.09 1.1772 5.9

27.00 2.00 0.56 1.12 1.05 1.1760 5.9

29.00 2.00 0.53 1.06 1.04 1.1024 5.5

31.00 2.00 0.56 1.12 1.06 1.1872 6.0

33.00 2.00 0.54 1.08 0.94 1.0152 5.1

35.00 2.00 0.47 1.18 0.92 1.0810 5.4

38.00 3.00 0.42 1.05 0.66 0.6930 3.5

40.00 2.00 0.34 0.68 0.69 0.4692 2.4

42.00 2.00 0.36 0.72 0.50 0.3600 1.8

44.00 2.00 0.44 0.88 0.62 0.5456 2.7

46.00 2.00 0.29 0.44 0.67 0.2915 1.5

47.00 1.00 0.23 0.14 0.63 0.0869 0.4

47.20 0.20 0.27 0.12 0.58 0.0705 0.4

47.90 0.70 0.24 0.17 0.49 0.0823 0.4

48.60 0.70 0.22 0.15 0.49 0.0755 0.4

49.30 0.70 0.19 0.13 0.47 0.0625 0.3

50.00 0.70 0.14 0.10 0.30 0.0294 0.1

50.70 0.70 0.11 0.08 0.23 0.0177 0.1

51.40 0.70 0.08 0.06 0.24 0.0134 0.1

52.10 0.70 0.07 0.05 0.32 0.0157 0.1

52.80 0.70 0.08 0.06 0.21 0.0118 0.1

53.50 0.70 0.06 0.04 0.17 0.0071 0.0

54.20 0.70 0.08 0.07 0.02 0.0014 0.0

55.20 1.00 0.10 0.10 0.13 0.0130 0.1

56.20 1.00 0.14 0.14 0.13 0.0182 0.1

57.20 1.00 0.13 0.13 0.10 0.0130 0.1

58.20 1.00 0.17 0.17 0.15 0.0255 0.1

59.20 1.00 0.19 0.19 0.15 0.0285 0.1

60.20 1.00 0.20 0.22 0.15 0.0330 0.2

Right Bank 61.40 1.20 0.00 0.12 0.00 0.75 0.0135 0.1

Total Q 19.895 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 25 May, 2010 Staff Gauge (m): 0.830

Time (24 hr): 8:45 Datum Adjusted Stage (m): 99.896

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 51.70
Method: Salt dilution Error (+/- %) 1.6

Location: Installed probes approximately 400m downstream form station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 100.52 0.002084238 50.891

Left bank 100.52 0.001942699 52.499

Average Q 51.70

Station: UR-H1

Date Monitored: 25 June, 2010 Staff Gauge (m): 0.920

Time (24 hr): 16:00 Datum Adjusted Stage (m): 99.964

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 52.74
Method: Salt dilution Error (+/- %) 7.6

Location: Installed probes approximately 400m downstream form station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 102.108 0.002109146 57.100

Left bank 102.108 0.001932085 48.377

Average Q 52.74

Station: UR-H1

Date Monitored: 19 July, 2010 Staff Gauge (m): 0.760

Time (24 hr): 12:00 Datum Adjusted Stage (m): 99.792

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 30.31
Method: Salt dilution Error (+/- %) 7.9

Location: Installed probes approximately 400m downstream form station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 56.635 0.001932085 28.093

Left bank 56.635 0.002109146 32.533

Average Q 30.31
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 25 September, 2010 Staff Gauge (m):

Time (24 hr): 15:20 Datum Adjusted Stage (m): 99.700

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 14.597
Method: Velocity - area with Swoffer Error (+/- %) na

Calibration constant = 611, 2" propeller

Location: Approximately 25 m downstream from the station

Channel 1 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 27.60 0.00 0.00 0.30 0.00 0.6 0.1041 0.7

25.00 2.60 0.23 0.53 0.58 0.3068 2.1

23.00 2.00 0.54 1.08 1.45 1.5660 10.7

21.00 2.00 0.36 0.72 1.06 0.7632 5.2

19.00 2.00 0.12 0.30 0.69 0.2070 1.4

16.00 3.00 0.22 0.50 0.90 0.4455 3.1

14.50 1.50 0.34 0.43 1.07 0.4548 3.1

13.50 1.00 0.41 0.51 1.30 0.6663 4.6

12.00 1.50 0.61 0.92 1.29 1.1804 8.1

10.50 1.50 0.67 1.01 1.37 1.3769 9.4

9.00 1.50 0.61 0.92 1.57 1.4366 9.8

7.50 1.50 0.55 0.96 1.45 1.3956 9.6

5.50 2.00 0.40 0.70 0.87 0.6090 4.2

4.00 1.50 0.12 0.13 0.28 0.0361 0.2

Left Bank 3.35 0.65 0.00 0.04 0.00 0.5 0.0055 0.0

Channel 1 Total Q 10.554 72.3

Channel 2 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 16.50 0.00 0.00 0.06 0.00 0.8 0.0150 0.1

14.00 2.50 0.05 0.16 0.30 0.0488 0.3

10.00 4.00 0.31 0.85 1.20 1.0230 7.0

8.50 1.50 0.36 0.54 1.12 0.6048 4.1

7.00 1.50 0.40 0.60 0.98 0.5880 4.0

5.50 1.50 0.45 0.68 1.42 0.9585 6.6

4.00 1.50 0.30 0.53 1.04 0.5460 3.7

Left Bank 2.00 2.00 0.00 0.30 0.00 0.5 0.1560 1.1

Channel Total Q 3.940 27.0

Channel 3 Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

1.30 0.33 0.24 0.1030 0.7

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: UR-H1

Date Monitored: 19 November, 2010 Staff Gauge (m): 0.48

Time (24 hr): 15:15 Datum Adjusted Stage (m): 99.526

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 8.152
Method: Velocity - area with Flowtracker Error (+/- %) na

Location: Approximately 150 m downstream from station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 30.00 0.00 0.00 0.29 0.000 0.3 0.0101 0.1

27.50 2.50 0.23 0.46 0.117 0.0537 0.7

26.00 1.50 0.29 0.44 0.381 0.1656 2.0

24.50 1.50 0.33 0.50 0.474 0.2345 2.9

23.00 1.50 0.37 0.56 0.535 0.2966 3.6

21.50 1.50 0.42 0.63 0.676 0.4257 5.2

20.00 1.50 0.46 0.69 0.674 0.4653 5.7

18.50 1.50 0.47 0.71 0.701 0.4941 6.1

17.00 1.50 0.54 0.81 0.855 0.6924 8.5

15.50 1.50 0.59 0.74 0.882 0.6503 8.0

14.50 1.00 0.65 0.65 0.862 0.5603 6.9

13.50 1.00 0.63 0.63 1.054 0.6641 8.1

12.50 1.00 0.68 0.68 0.976 0.6636 8.1

11.50 1.00 0.59 0.74 0.939 0.6925 8.5

10.00 1.50 0.47 0.71 0.745 0.5252 6.4

8.50 1.50 0.45 0.68 0.741 0.5004 6.1

7.00 1.50 0.36 0.54 0.436 0.2353 2.9

5.50 1.50 0.36 0.54 0.433 0.2336 2.9

4.00 1.50 0.42 0.63 0.569 0.3587 4.4

2.50 1.50 0.56 0.70 0.346 0.2420 3.0

1.50 1.00 0.31 0.31 -0.037 -0.0115 -0.1

Left Bank 0.50 1.00 0.00 0.16 0.000 0.1 -0.0006 0.0

Total Q 8.152 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

 Station: MC-H1

Date Monitored: 30 April, 2010 Staff Gauge (m): -

Time (24 hr): 12:00 Datum Adjusted Stage (m): 98.451

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 0.749
Method: Velocity - area with Swoffer Error (+/- %) 1.22

Calibration constant = 603, 2" propeller

Location: Approximately 125 m upstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 12.85 0.00 0.00 0.03 0 0.5 0.0017 0.2

12.10 0.75 0.08 0.05 0.11 0.0051 0.7

11.70 0.40 0.10 0.04 0.12 0.0048 0.6

11.30 0.40 0.11 0.05 0.12 0.0063 0.9

10.70 0.60 0.10 0.05 0.09 0.0045 0.6

10.30 0.40 0.11 0.04 0.11 0.0048 0.7

9.90 0.40 0.14 0.06 0.15 0.0084 1.1

9.50 0.40 0.17 0.07 0.16 0.0109 1.5

9.10 0.40 0.21 0.08 0.26 0.0213 2.9

8.70 0.40 0.26 0.10 0.25 0.0255 3.4

8.30 0.40 0.30 0.12 0.31 0.0372 5.0

7.90 0.40 0.34 0.14 0.31 0.0422 5.7

7.50 0.40 0.36 0.14 0.36 0.0518 7.0

7.10 0.40 0.40 0.14 0.36 0.0504 6.8

6.80 0.30 0.42 0.13 0.39 0.0491 6.6

6.50 0.30 0.44 0.13 0.46 0.0607 8.2

6.20 0.30 0.45 0.13 0.41 0.0547 7.4

5.90 0.30 0.52 0.15 0.46 0.0711 9.6

5.60 0.30 0.55 0.16 0.35 0.0572 7.7

5.30 0.30 0.42 0.13 0.41 0.0517 7.0

5.00 0.30 0.40 0.12 0.49 0.0588 7.9

4.70 0.30 0.34 0.10 0.39 0.0398 5.4

4.40 0.30 0.17 0.05 0.39 0.0182 2.5

Right Bank 4.15 0.25 0.00 0.02 0.27 0.5 0.0041 0.6

Total Q 0.740 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 4.15 0.00 0.00 0.01 0.00 0.5 0.0005 0.1

4.25 0.10 0.16 0.03 0.12 0.0037 0.5

4.55 0.30 0.28 0.08 0.39 0.0322 4.2

4.85 0.30 0.37 0.11 0.40 0.0444 5.9

5.15 0.30 0.45 0.14 0.34 0.0459 6.1

5.45 0.30 0.50 0.15 0.46 0.0683 9.0

5.75 0.30 0.53 0.16 0.43 0.0677 8.9

6.05 0.30 0.51 0.15 0.42 0.0643 8.5

6.35 0.30 0.46 0.14 0.43 0.0587 7.7

6.65 0.30 0.43 0.13 0.44 0.0568 7.5

6.95 0.30 0.41 0.12 0.37 0.0455 6.0

7.25 0.30 0.40 0.12 0.41 0.0492 6.5

7.55 0.30 0.37 0.11 0.37 0.0405 5.3

7.85 0.30 0.35 0.12 0.31 0.0380 5.0

8.25 0.40 0.31 0.12 0.31 0.0384 5.1

8.65 0.40 0.27 0.11 0.27 0.0286 3.8

9.05 0.40 0.21 0.08 0.28 0.0235 3.1

9.45 0.40 0.17 0.07 0.20 0.0136 1.8

9.85 0.40 0.16 0.06 0.15 0.0093 1.2

10.25 0.40 0.13 0.05 0.13 0.0065 0.9

10.65 0.40 0.12 0.05 0.14 0.0067 0.9

11.05 0.40 0.12 0.05 0.12 0.0055 0.7

11.45 0.40 0.11 0.04 0.11 0.0048 0.6

11.85 0.40 0.10 0.04 0.10 0.0038 0.5

12.25 0.40 0.07 0.03 0.05 0.0016 0.2

Left Bank 12.85 0.60 0.00 0.02 0.00 0.5 0.0005 0.1

Total Q 0.759 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MC-H1

Date Monitored: 20 May, 2010 Staff Gauge (m): -

Time (24 hr): 15:15 Datum Adjusted Stage (m): 98.637

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 3.190
Method: Velocity - area with Swoffer Error (+/- %) 1.27

Calibration constant = 609, 2" propeller

Location: Approximately 300 m upstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 14.50 0.00 0.00 0.08 0.00 0.5 0.0112 0.4

14.00 0.50 0.32 0.16 0.28 0.0448 1.4

13.50 0.50 0.38 0.19 0.53 0.0994 3.2

13.00 0.50 0.41 0.21 0.71 0.1456 4.6

12.50 0.50 0.56 0.28 0.70 0.1960 6.2

12.00 0.50 0.52 0.26 0.83 0.2158 6.9

11.50 0.50 0.54 0.27 0.94 0.2538 8.1

11.00 0.50 0.50 0.25 0.93 0.2302 7.3

10.50 0.50 0.47 0.21 0.97 0.2030 6.4

10.10 0.40 0.46 0.18 1.03 0.1875 6.0

9.70 0.40 0.43 0.17 1.00 0.1700 5.4

9.30 0.40 0.40 0.16 0.97 0.1552 4.9

8.90 0.40 0.41 0.16 0.79 0.1280 4.1

8.50 0.40 0.40 0.18 0.87 0.1566 5.0

8.00 0.50 0.37 0.18 1.00 0.1825 5.8

7.50 0.50 0.36 0.18 0.88 0.1562 5.0

7.00 0.50 0.32 0.24 0.80 0.1920 6.1

6.00 1.00 0.29 0.22 0.72 0.1566 5.0

5.50 0.50 0.33 0.17 0.62 0.1023 3.2

5.00 0.50 0.32 0.16 0.49 0.0784 2.5

4.50 0.50 0.30 0.15 0.39 0.0585 1.9

4.00 0.50 0.23 0.11 0.20 0.0225 0.7

3.50 0.50 0.12 0.08 0.04 0.0030 0.1

Left Bank 2.75 0.75 0.00 0.05 0.00 0.2 0.0004 0.0

Total Q 3.149 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 2.75 0.00 0.00 0.02 0.00 0.2 0.0000 0.0

3.25 0.50 0.10 0.05 0.00 0.0000 0.0

3.75 0.50 0.16 0.08 0.13 0.0104 0.3

4.25 0.50 0.28 0.14 0.25 0.0350 1.1

4.75 0.50 0.32 0.16 0.54 0.0864 2.7

5.25 0.50 0.33 0.16 0.74 0.1203 3.7

5.75 0.50 0.31 0.16 0.70 0.1085 3.4

6.25 0.50 0.31 0.15 0.71 0.1083 3.4

6.75 0.50 0.32 0.16 0.76 0.1197 3.7

7.25 0.50 0.35 0.17 0.96 0.1656 5.1

7.75 0.50 0.33 0.17 0.96 0.1584 4.9

8.25 0.50 0.37 0.18 0.96 0.1752 5.4

8.75 0.50 0.42 0.21 0.87 0.1805 5.6

9.25 0.50 0.40 0.20 1.09 0.2180 6.7

9.75 0.50 0.43 0.21 0.92 0.1955 6.1

10.25 0.50 0.46 0.23 0.91 0.2070 6.4

10.75 0.50 0.48 0.21 1.04 0.2223 6.9

11.15 0.40 0.52 0.21 0.95 0.1976 6.1

11.55 0.40 0.56 0.22 0.88 0.1971 6.1

11.95 0.40 0.56 0.22 0.81 0.1814 5.6

12.35 0.40 0.57 0.23 0.71 0.1605 5.0

12.75 0.40 0.53 0.24 0.65 0.1550 4.8

13.25 0.50 0.38 0.19 0.63 0.1197 3.7

13.75 0.50 0.34 0.17 0.47 0.0799 2.5

14.25 0.50 0.20 0.08 0.32 0.0240 0.7

Right Bank 14.50 0.25 0.00 0.03 0.00 0.5 0.0040 0.1

Total Q 3.230 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MC-H1

Date Monitored: 27 June, 2010 Staff Gauge (m): -

Time (24 hr): 16:00 Datum Adjusted Stage (m): 98.88

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 9.43
Method: Salt dilution Error (+/- %) 17.5

Location: Probes were placed approximately 400 m downstream from the station. Salt was injected at the station.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 50.455 0.00210915 11.424

Left bank 50.455 0.00193209 9.530

Average Q 10.48

Station: MC-H1

Date Monitored: 17 July, 2010 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjusted Stage (m): 98.798

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 5.728
Method: Velocity - area with Swoffer Error (+/- %) 0.67

Calibration constant = 610, 2" propeller

Location: Approximately 400 m upstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 20.50 0.00 0.00 0.04 0.00 0.8 0.0163 0.3

20.00 0.50 0.16 0.08 0.51 0.0408 0.7

19.50 0.50 0.24 0.12 0.61 0.0732 1.3

19.00 0.50 0.29 0.15 0.65 0.0943 1.7

18.50 0.50 0.40 0.20 0.64 0.1280 2.2

18.00 0.50 0.52 0.23 0.78 0.1825 3.2

17.60 0.40 0.56 0.22 0.77 0.1725 3.0

17.20 0.40 0.66 0.26 0.78 0.2059 3.6

16.80 0.40 0.75 0.30 0.97 0.2910 5.1

16.40 0.40 0.80 0.32 0.88 0.2800 4.9

16.00 0.40 0.85 0.34 0.73 0.2465 4.3

15.60 0.40 0.80 0.32 0.78 0.2496 4.4

15.20 0.40 0.67 0.34 0.43 0.1441 2.5

14.60 0.60 0.46 0.37 0.85 0.3128 5.5

13.60 1.00 0.41 0.41 1.06 0.4346 7.6

12.60 1.00 0.39 0.39 1.02 0.3978 7.0

11.60 1.00 0.48 0.48 1.19 0.5712 10.0

10.60 1.00 0.42 0.42 1.21 0.5082 8.9

9.60 1.00 0.36 0.45 0.85 0.3825 6.7

8.10 1.50 0.24 0.36 0.81 0.2916 5.1

6.60 1.50 0.40 0.60 0.71 0.4260 7.5

5.10 1.50 0.23 0.35 0.55 0.1898 3.3

3.60 1.50 0.11 0.12 0.35 0.0424 0.7

Right Bank 2.90 0.70 0.00 0.04 0.00 0.6 0.0081 0.1

Total Q 5.690 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 2.90 0.00 0.00 0.09 0.00 0.6 0.0311 0.5

4.35 1.45 0.13 0.19 0.55 0.1055 1.8

5.85 1.50 0.31 0.47 0.55 0.2558 4.4

7.35 1.50 0.25 0.38 0.77 0.2888 5.0

8.85 1.50 0.27 0.34 1.02 0.3443 6.0

9.85 1.00 0.37 0.32 1.17 0.3788 6.6

10.60 0.75 0.42 0.32 1.34 0.4221 7.3

11.35 0.75 0.47 0.36 1.22 0.4444 7.7

12.15 0.80 0.44 0.34 1.04 0.3546 6.2

12.90 0.75 0.38 0.24 0.90 0.2138 3.7

13.40 0.50 0.44 0.22 1.01 0.2222 3.9

13.90 0.50 0.42 0.21 1.00 0.2100 3.6

14.40 0.50 0.46 0.23 0.86 0.1978 3.4

14.90 0.50 0.53 0.27 0.90 0.2385 4.1

15.40 0.50 0.71 0.32 0.85 0.2716 4.7

15.80 0.40 0.89 0.36 0.76 0.2706 4.7

16.20 0.40 0.88 0.35 0.80 0.2816 4.9

16.60 0.40 0.85 0.34 0.70 0.2363 4.1

17.00 0.40 0.77 0.31 0.57 0.1740 3.0

17.40 0.40 0.67 0.27 0.81 0.2171 3.8

17.80 0.40 0.61 0.27 0.68 0.1867 3.2

18.30 0.50 0.45 0.23 0.66 0.1485 2.6

18.80 0.50 0.30 0.15 0.68 0.1020 1.8

19.30 0.50 0.23 0.12 0.67 0.0771 1.3

19.80 0.50 0.19 0.11 0.58 0.0661 1.1

Left Bank 20.50 0.70 0.00 0.07 0.00 0.7 0.0270 0.5

Total Q 5.766 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MC-H1

Date Monitored: 26 September, 2010 Staff Gauge (m): -

Time (24 hr): 14:00 Datum Adjusted Stage (m): 98.726

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 3.427
Method: Velocity - area with Swoffer Error (+/- %) 6.67

Calibration constant = 610, 2" propeller

Location: Approximately 400 m upstream from the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 19.80 0.00 0.00 0.11 0.00 0.4 0.0151 0.4

18.00 1.80 0.12 0.23 0.35 0.0798 2.2

16.00 2.00 0.15 0.19 0.31 0.0581 1.6

15.50 0.50 0.34 0.34 0.77 0.2618 7.2

14.00 1.50 0.37 0.37 0.57 0.2109 5.8

13.50 0.50 0.40 0.20 0.88 0.1760 4.8

13.00 0.50 0.38 0.19 1.02 0.1938 5.3

12.50 0.50 0.41 0.21 0.82 0.1681 4.6

12.00 0.50 0.42 0.21 1.11 0.2331 6.4

11.50 0.50 0.40 0.20 0.94 0.1880 5.1

11.00 0.50 0.37 0.19 1.18 0.2183 6.0

10.50 0.50 0.44 0.22 1.33 0.2926 8.0

10.00 0.50 0.47 0.24 1.01 0.2374 6.5

9.50 0.50 0.40 0.20 1.16 0.2320 6.3

9.00 0.50 0.53 0.27 0.86 0.2279 6.2

8.50 0.50 0.51 0.26 1.12 0.2856 7.8

8.00 0.50 0.44 0.22 1.06 0.2332 6.4

7.50 0.50 0.32 0.16 0.79 0.1264 3.5

7.00 0.50 0.30 0.15 0.87 0.1305 3.6

6.50 0.50 0.20 0.10 0.65 0.0650 1.8

6.00 0.50 0.10 0.03 0.56 0.0182 0.5

Left Bank 5.85 0.15 0.00 0.01 0.00 0.8 0.0034 0.1

Total Q 3.655 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 4.85 0.00 0.00 0.03 0.00 0.8 0.0076 0.2

5.75 0.90 0.07 0.05 0.30 0.0147 0.5

6.25 0.50 0.16 0.08 0.51 0.0408 1.3

6.75 0.50 0.24 0.12 0.71 0.0852 2.7

7.25 0.50 0.31 0.16 0.81 0.1256 3.9

7.75 0.50 0.42 0.21 1.14 0.2394 7.5

8.25 0.50 0.26 0.13 1.16 0.1508 4.7

8.75 0.50 0.51 0.26 1.13 0.2882 9.0

9.25 0.50 0.50 0.25 1.02 0.2550 8.0

9.75 0.50 0.42 0.21 0.89 0.1869 5.8

10.25 0.50 0.48 0.24 1.05 0.2520 7.9

10.75 0.50 0.44 0.22 1.11 0.2442 7.6

11.25 0.50 0.41 0.21 0.79 0.1620 5.1

11.75 0.50 0.46 0.23 0.28 0.0644 2.0

12.25 0.50 0.42 0.21 0.95 0.1995 6.2

12.75 0.50 0.41 0.21 0.64 0.1312 4.1

13.25 0.50 0.42 0.21 0.65 0.1365 4.3

13.75 0.50 0.40 0.20 0.74 0.1480 4.6

14.25 0.50 0.28 0.14 0.84 0.1176 3.7

14.75 0.50 0.29 0.15 0.71 0.1030 3.2

15.25 0.50 0.24 0.24 0.63 0.1512 4.7

16.75 1.50 0.10 0.18 0.35 0.0613 1.9

18.75 2.00 0.07 0.11 0.25 0.0267 0.8

Right Bank 19.80 1.05 0.00 0.04 0.00 0.7 0.0064 0.2

Total Q 3.198 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: MC-H1

Date Monitored: 18 November, 2010 Staff Gauge (m): -

Time (24 hr): 15:20 Datum Adjusted Stage (m): 98.321

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.500
Method: Velocity - area with Flowtracker Error (+/- %) 3.2

Location: Approximately 200 m upstream from station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 8.20 0.00 0.00 0.08 0.000 0.1 0.0013 0.3

9.80 1.60 0.21 0.19 0.160 0.0311 6.2

10.05 0.25 0.25 0.06 0.206 0.0130 2.6

10.30 0.25 0.30 0.07 0.307 0.0209 4.2

10.50 0.20 0.32 0.06 0.368 0.0235 4.7

10.70 0.20 0.32 0.06 0.410 0.0262 5.3

10.90 0.20 0.33 0.07 0.411 0.0272 5.4

11.10 0.20 0.39 0.08 0.308 0.0240 4.8

11.30 0.20 0.43 0.09 0.298 0.0256 5.1

11.50 0.20 0.46 0.09 0.325 0.0299 6.0

11.70 0.20 0.50 0.09 0.268 0.0236 4.7

11.85 0.15 0.53 0.08 0.296 0.0236 4.7

12.00 0.15 0.49 0.07 0.337 0.0249 5.0

12.15 0.15 0.50 0.08 0.340 0.0255 5.1

12.30 0.15 0.44 0.08 0.406 0.0313 6.3

12.50 0.20 0.42 0.08 0.451 0.0379 7.6

12.70 0.20 0.35 0.07 0.433 0.0303 6.1

12.90 0.20 0.30 0.06 0.467 0.0280 5.6

13.10 0.20 0.18 0.04 0.356 0.0128 2.6

13.30 0.20 0.19 0.04 0.301 0.0114 2.3

13.50 0.20 0.18 0.15 0.157 0.0234 4.7

Right Bank 14.95 1.45 0.00 0.13 0.000 0.2 0.0041 0.8

Total Q 0.500 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SC-H1

Date Monitored: 12 January, 2010 Staff Gauge (m): -

Time (24 hr): 10:30 Datum Adjusted Stage (m): 99.000

Personnel: X. Pinto, J. Morgan Average Discharge Q (m3/s): 3.964
Method: Velocity - area with Flowtracker Error (+/- %) 3.70

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

23.70 0.00 0.00 0.03 0.000 1 0.0056 0.1

23.40 0.30 0.18 0.12 0.207 0.0242 0.6

22.40 1.00 0.18 0.18 0.292 0.0526 1.3

21.40 1.00 0.27 0.27 0.357 0.0963 2.4

20.40 1.00 0.33 0.33 0.918 0.3028 7.6

19.40 1.00 0.28 0.28 0.724 0.2026 5.1

18.40 1.00 0.42 0.42 0.830 0.3486 8.8

17.40 1.00 0.42 0.42 0.050 0.0210 0.5

16.40 1.00 0.44 0.44 0.947 0.4169 10.5

15.40 1.00 0.34 0.34 0.478 0.1625 4.1

14.40 1.00 0.34 0.34 1.040 0.3535 8.9

13.40 1.00 0.34 0.34 0.996 0.3386 8.5

12.40 1.00 0.28 0.28 0.701 0.1963 5.0

11.40 1.00 0.26 0.26 0.794 0.2065 5.2

10.40 1.00 0.26 0.26 0.874 0.2271 5.7

9.40 1.00 0.18 0.18 0.823 0.1482 3.7

8.40 1.00 0.24 0.24 0.757 0.1817 4.6

7.40 1.00 0.18 0.18 0.689 0.1239 3.1

6.40 1.00 0.24 0.24 0.778 0.1868 4.7

5.40 1.00 0.18 0.18 0.503 0.0905 2.3

4.40 1.00 0.18 0.18 0.734 0.1320 3.3

3.40 1.00 0.18 0.18 0.534 0.0961 2.4

2.40 1.00 0.16 0.16 0.313 0.0501 1.3

1.40 1.00 0.10 0.09 0.000 0.0000 0.0

0.60 0.80 0.00 0.04 0.000 1 0.0000 0.0

Total Q 3.964 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SC-H1

Date Monitored: 26 March, 2010

Time (24 hr): 10:30 Staff Gauge (m): -

Personnel: X. Pinto, J. Williams Datum Adjusted Stage (m): 98.964

Method: Velocity - area with Flowtracker Average Discharge Q (m3/s): 3.582
Error (+/- %) 3.50

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

6.00 0.00 0.00 0.06 0.00 0.25 -0.0011 0.0

6.50 0.50 0.24 0.12 -0.08 -0.0090 -0.3

7.00 0.50 0.22 0.17 0.70 0.1156 3.2

8.00 1.00 0.30 0.30 0.26 0.0767 2.1

9.00 1.00 0.28 0.28 0.94 0.2635 7.4

10.00 1.00 0.34 0.34 0.68 0.2323 6.5

11.00 1.00 0.28 0.28 0.49 0.1378 3.8

12.00 1.00 0.32 0.32 0.64 0.2036 5.7

13.00 1.00 0.29 0.29 0.64 0.1855 5.2

14.00 1.00 0.32 0.32 0.66 0.2120 5.9

15.00 1.00 0.36 0.36 0.57 0.2044 5.7

16.00 1.00 0.34 0.34 0.86 0.2935 8.2

17.00 1.00 0.32 0.32 1.01 0.3216 9.0

18.00 1.00 0.30 0.30 0.53 0.1596 4.5

19.00 1.00 0.29 0.29 0.67 0.1940 5.4

20.00 1.00 0.26 0.26 0.46 0.1185 3.3

21.00 1.00 0.28 0.28 0.45 0.1266 3.5

22.00 1.00 0.26 0.26 0.50 0.1311 3.7

23.00 1.00 0.26 0.26 0.66 0.1727 4.8

24.00 1.00 0.26 0.26 0.62 0.1613 4.5

25.00 1.00 0.28 0.28 0.49 0.1361 3.8

26.00 1.00 0.24 0.24 0.14 0.0339 0.9

27.00 1.00 0.28 0.28 0.27 0.0748 2.1

28.00 1.00 0.00 0.14 0.00 1 0.0374 1.0

Total Q 3.582 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SC-H1

Date Monitored: 28 April, 2010 Staff Gauge (m): water level below staff gauge

Time (24 hr): 9:45 Datum Adjusted Stage (m): 99.118

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 8.404
Method: Velocity - area with Swoffer Error (+/- %) -

Calibration constant = 612, 2" propeller

Location: At the station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 29.80 0.00 0.00 0.13 0.00 0.3 0.0030 0.0

28.80 1.00 0.25 0.25 0.08 0.0200 0.2

27.80 1.00 0.26 0.26 0.25 0.0650 0.8

26.80 1.00 0.28 0.28 0.77 0.2156 2.6

25.80 1.00 0.33 0.33 0.74 0.2442 2.9

24.80 1.00 0.29 0.29 0.80 0.2320 2.8

23.80 1.00 0.35 0.35 0.72 0.2520 3.0

22.80 1.00 0.35 0.35 1.01 0.3535 4.2

21.80 1.00 0.33 0.33 0.90 0.2970 3.5

20.80 1.00 0.40 0.40 1.08 0.4320 5.1

19.80 1.00 0.44 0.44 1.04 0.4576 5.4

18.80 1.00 0.36 0.36 1.28 0.4608 5.5

17.80 1.00 0.48 0.48 0.95 0.4560 5.4

16.80 1.00 0.43 0.43 0.43 0.1849 2.2

15.80 1.00 0.47 0.47 1.15 0.5405 6.4

14.80 1.00 0.51 0.51 1.26 0.6426 7.6

13.80 1.00 0.50 0.50 1.33 0.6650 7.9

12.80 1.00 0.45 0.45 1.22 0.5490 6.5

11.80 1.00 0.45 0.45 1.24 0.5580 6.6

10.80 1.00 0.50 0.50 1.00 0.5000 5.9

9.80 1.00 0.57 0.57 0.87 0.4959 5.9

8.80 1.00 0.60 0.60 0.80 0.4800 5.7

7.80 1.00 0.41 0.41 0.73 0.2993 3.6

6.80 1.00 0.19 0.19 0.00 0.0000 0.0

5.80 1.00 0.00 0.00 0.00 0.0000 0.0

Right Bank 5.65 0.15 0.00 0.00 0.00 0 0.0000 0.0

Total Q 8.404 100.0

Station: SC-H1

Date Monitored: 23 May, 2010 Staff Gauge (m):

Time (24 hr): 13:45 Datum Adjusted Stage (m): 99.304

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 17.46
Method: Salt dilution Error (+/- %) 2.7

Location: Probes were placed approximately 50 m dowstream from the station

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 80.933 0.00207497 17.001

Left bank 80.933 0.00195653 17.925

Average Q 17.46
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SC-H1

Date Monitored: 27 June, 2010 Staff Gauge (m): 0.5

Time (24 hr): 12:00 Datum Adjusted Stage (m): 99.650

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 40.08
Method: Salt dilution Error (+/- %) 7.6

Location: Probes were placed approximately 50 m dowstream from the station. Salt was injected upstream from the canyon.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 103.271 0.00210915 43.394

Left bank 103.271 0.00193209 36.762

Average Q 40.08

Station: SC-H1

Date Monitored: 17 July, 2010 Staff Gauge (m): 0.57

Time (24 hr): 13:00 Datum Adjusted Stage (m): 99.609

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 31.00

Method: Salt dilution Error (+/- %) 0.8

Location: Probes were placed approximately 50 m dowstream from the station. Salt was injected upstream from the canyon.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 101.5 0.00210915 30.762

Left bank 101.5 0.00193209 31.245

Average Q 31.00

Station: SC-H1

Date Monitored: 28 September, 2010 Staff Gauge (m): 0.82

Time (24 hr): 8:45 Datum Adjusted Stage (m): 99.905

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 84.49
Method: Salt dilution Error (+/- %) 1.6

Location: Probes were placed approximately 50 m dowstream from the station. Salt was injected upstream from the canyon.

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 119.655 0.00220822 85.841

Left bank 119.655 0.00220124 83.136

Average Q 84.49
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SC-H1

Date Monitored: 21 November, 2010 Staff Gauge (m): 0.045

Time (24 hr): 11:45 Datum Adjusted Stage (m): 99.210

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 5.330
Method: Velocity - area with Flowtracker Error (+/- %) -

Location: At station

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

28.00 0.00 0.00 0.42 0.00 0.5 0.0157 0.3

26.00 2.00 0.42 0.74 0.07 0.0549 1.0

24.50 1.50 0.47 0.71 0.48 0.3372 6.3

23.00 1.50 0.47 0.71 0.63 0.4429 8.3

21.50 1.50 0.47 0.59 0.65 0.3801 7.1

20.50 1.00 0.44 0.44 0.63 0.2783 5.2

19.50 1.00 0.40 0.40 0.57 0.2280 4.3

18.50 1.00 0.37 0.37 0.57 0.2120 4.0

17.50 1.00 0.39 0.39 0.51 0.1996 3.7

16.50 1.00 0.37 0.37 0.63 0.2332 4.4

15.50 1.00 0.36 0.36 0.62 0.2229 4.2

14.50 1.00 0.39 0.39 0.68 0.2659 5.0

13.50 1.00 0.40 0.40 0.65 0.2606 4.9

12.50 1.00 0.43 0.43 0.65 0.2806 5.3

11.50 1.00 0.43 0.43 0.68 0.2933 5.5

10.50 1.00 0.50 0.50 0.68 0.3407 6.4

9.50 1.00 0.57 0.43 0.73 0.3103 5.8

9.00 0.50 0.55 0.28 0.74 0.2036 3.8

8.50 0.50 0.55 0.28 0.71 0.1941 3.6

8.00 0.50 0.58 0.29 0.70 0.2016 3.8

7.50 0.50 0.61 0.31 0.55 0.1675 3.1

7.00 0.50 0.61 0.31 0.60 0.1839 3.5

6.50 0.50 0.63 0.47 0.15 0.0705 1.3

5.50 1.00 0.49 0.49 -0.08 -0.0379 -0.7

4.50 1.00 0.00 0.25 0.00 0.5 -0.0095 -0.2

Total Q 5.330 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SL-H1

Date Monitored: 13 January, 2010 Staff Gauge (m): -

Time (24 hr): 13:45 Datum Adjusted Stage (m): 98.341

Personnel: X. Pinto, J. Morgan Average Discharge Q (m3/s): 0.665
Method: Velocity - area with Flowtracker Error (+/- %) 3.40

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

1.50 0.00 0.00 0.00 0.000 1 0.0000 0.0

1.60 0.10 0.08 0.02 -0.002 0.0000 0.0

1.90 0.30 0.08 0.02 0.663 0.0159 2.4

2.20 0.30 0.12 0.04 0.539 0.0194 2.9

2.50 0.30 0.18 0.05 0.528 0.0238 3.6

2.70 0.20 0.24 0.05 0.781 0.0375 5.6

2.90 0.20 0.26 0.05 0.670 0.0348 5.2

3.10 0.20 0.32 0.06 0.734 0.0470 7.1

3.30 0.20 0.32 0.06 0.752 0.0481 7.2

3.50 0.20 0.30 0.06 0.848 0.0509 7.6

3.70 0.20 0.30 0.06 0.916 0.0549 8.3

3.90 0.20 0.32 0.06 0.726 0.0464 7.0

4.10 0.20 0.34 0.07 0.595 0.0405 6.1

4.30 0.20 0.26 0.05 0.773 0.0402 6.0

4.50 0.20 0.28 0.06 0.701 0.0392 5.9

4.70 0.20 0.24 0.05 0.782 0.0375 5.6

4.90 0.20 0.26 0.05 0.712 0.0370 5.6

5.10 0.20 0.26 0.05 0.653 0.0339 5.1

5.30 0.20 0.20 0.04 0.529 0.0212 3.2

5.50 0.20 0.16 0.03 0.633 0.0203 3.0

5.70 0.20 0.08 0.02 0.523 0.0105 1.6

6.00 0.30 0.00 0.01 0.000 1 0.0063 0.9

Total Q 0.665 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SL-H1

Date Monitored: 26 March, 2010 Staff Gauge (m): -

Time (24 hr): 11:20 Datum Adjusted Stage (m): 98.334

Personnel: X. Pinto, J. Williams Average Discharge Q (m3/s): 3.582
Method: Velocity - area with Flowtracker Error (+/- %) 3.60

Location:

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

6.00 0.00 0.00 0.06 0.00 0.25 -0.0011 0.0

6.50 0.50 0.24 0.12 -0.08 -0.0090 -0.3

7.00 0.50 0.22 0.17 0.70 0.1156 3.2

8.00 1.00 0.30 0.30 0.26 0.0767 2.1

9.00 1.00 0.28 0.28 0.94 0.2635 7.4

10.00 1.00 0.34 0.34 0.68 0.2323 6.5

11.00 1.00 0.28 0.28 0.49 0.1378 3.8

12.00 1.00 0.32 0.32 0.64 0.2036 5.7

13.00 1.00 0.29 0.29 0.64 0.1855 5.2

14.00 1.00 0.32 0.32 0.66 0.2120 5.9

15.00 1.00 0.36 0.36 0.57 0.2044 5.7

16.00 1.00 0.34 0.34 0.86 0.2935 8.2

17.00 1.00 0.32 0.32 1.01 0.3216 9.0

18.00 1.00 0.30 0.30 0.53 0.1596 4.5

19.00 1.00 0.29 0.29 0.67 0.1940 5.4

20.00 1.00 0.26 0.26 0.46 0.1185 3.3

21.00 1.00 0.28 0.28 0.45 0.1266 3.5

22.00 1.00 0.26 0.26 0.50 0.1311 3.7

23.00 1.00 0.26 0.26 0.66 0.1727 4.8

24.00 1.00 0.26 0.26 0.62 0.1613 4.5

25.00 1.00 0.28 0.28 0.49 0.1361 3.8

26.00 1.00 0.24 0.24 0.14 0.0339 0.9

27.00 1.00 0.28 0.28 0.27 0.0748 2.1

28.00 1.00 0.00 0.14 0.00 1 0.0374 1.0

Total Q 3.582 100.0
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SL-H1

Date Monitored: 2 May, 2010 Staff Gauge (m): -

Time (24 hr): 13:50 Datum Adjusted Stage (m): 98.544

Personnel: R. Larson, X. Pinto Average Discharge Q (m3/s): 2.012
Method: Velocity - area with Swoffer Error (+/- %) 2.48

Calibration constant = 614, 2" propeller

Location: Approximately 50 downstream from the lake outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 7.30 0.00 0.00 0.02 0.00 0 0.0000 0.0

7.80 0.50 0.06 0.03 0.00 0.0000 0.0

8.20 0.40 0.12 0.04 0.00 0.0000 0.0

8.40 0.20 0.14 0.03 0.00 0.0000 0.0

8.60 0.20 0.24 0.07 0.11 0.0079 0.4

9.00 0.40 0.26 0.09 0.49 0.0446 2.2

9.30 0.30 0.32 0.10 0.73 0.0701 3.4

9.60 0.30 0.35 0.11 1.25 0.1313 6.4

9.90 0.30 0.30 0.09 1.38 0.1242 6.0

10.20 0.30 0.34 0.10 1.07 0.1091 5.3

10.50 0.30 0.36 0.11 1.19 0.1285 6.2

10.80 0.30 0.36 0.11 1.30 0.1404 6.8

11.10 0.30 0.31 0.09 1.27 0.1181 5.7

11.40 0.30 0.35 0.11 1.19 0.1250 6.1

11.70 0.30 0.40 0.12 1.07 0.1284 6.2

12.00 0.30 0.42 0.13 0.85 0.1071 5.2

12.30 0.30 0.33 0.10 0.93 0.0921 4.5

12.60 0.30 0.28 0.08 0.94 0.0790 3.8

12.90 0.30 0.27 0.08 0.86 0.0697 3.4

13.20 0.30 0.27 0.08 0.91 0.0737 3.6

13.50 0.30 0.25 0.08 0.81 0.0608 2.9

13.80 0.30 0.35 0.12 0.79 0.0968 4.7

14.20 0.40 0.29 0.12 0.40 0.0464 2.3

14.60 0.40 0.26 0.10 0.63 0.0655 3.2

15.00 0.40 0.28 0.11 0.65 0.0728 3.5

15.40 0.40 0.30 0.12 0.47 0.0564 2.7

15.80 0.40 0.26 0.10 0.65 0.0676 3.3

16.20 0.40 0.16 0.10 0.43 0.0413 2.0

Left Bank 17.00 0.80 0.00 0.06 0.00 0.2 0.0055 0.3

Total Q 2.062 100.0

Measurement 1
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Left Bank 16.60 0.00 0.13 0.03 0.05 0.2 0.0022 0.1

16.20 0.40 0.15 0.06 0.37 0.0222 1.1

15.80 0.40 0.28 0.11 0.59 0.0661 3.4

15.40 0.40 0.32 0.14 0.41 0.0590 3.0

14.90 0.50 0.28 0.11 0.53 0.0594 3.0

14.60 0.30 0.28 0.08 0.63 0.0529 2.7

14.30 0.30 0.25 0.08 0.72 0.0540 2.8

14.00 0.30 0.33 0.10 0.69 0.0683 3.5

13.70 0.30 0.31 0.09 0.74 0.0688 3.5

13.40 0.30 0.27 0.08 0.98 0.0794 4.0

13.10 0.30 0.27 0.08 0.81 0.0656 3.3

12.80 0.30 0.30 0.09 0.97 0.0873 4.4

12.50 0.30 0.27 0.08 1.04 0.0842 4.3

12.20 0.30 0.31 0.09 1.08 0.1004 5.1

11.90 0.30 0.37 0.11 1.12 0.1243 6.3

11.60 0.30 0.32 0.10 1.26 0.1210 6.2

11.30 0.30 0.35 0.11 0.98 0.1029 5.2

11.00 0.30 0.34 0.10 1.24 0.1265 6.4

10.70 0.30 0.25 0.08 1.40 0.1050 5.4

10.40 0.30 0.26 0.08 1.25 0.0975 5.0

10.10 0.30 0.40 0.12 0.97 0.1164 5.9

9.80 0.30 0.38 0.11 0.94 0.1072 5.5

9.50 0.30 0.34 0.10 0.94 0.0959 4.9

9.20 0.30 0.32 0.10 0.62 0.0595 3.0

8.90 0.30 0.28 0.08 0.33 0.0277 1.4

8.60 0.30 0.22 0.08 0.11 0.0085 0.4

8.20 0.40 0.12 0.08 0.00 0.0000 0.0

Right Bank 7.30 0.90 0.00 0.05 0.00 0 0.0000 0.0

Total Q 1.962 100.0

Measurement 2
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SL-H1

Date Monitored: 22 May, 2010 Staff Gauge (m):

Time (24 hr): 8:15 Pressure Transducer (m): 98.800

Personnel: R. Larson, J. Morgan Average Discharge Q (m3/s): 6.41
Method: Salt dilution Error (+/- %) 5.3

Location: Probes were installed approximately 2.5 km downstream from the lake outlet, aScaled Q (m3/ 5.92

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 19.624 0.0019427 6.77

Left bank 19.624 0.00208424 6.05

Average Q 6.41

Station: SL-H1

Date Monitored: 27 June, 2010 Staff Gauge (m):

Time (24 hr): 8:50 Pressure Transducer (m): 98.977

Personnel: R. Larson, R. Robinson Average Discharge Q (m3/s): 12.07
Method: Salt dilution Error (+/- %) 6.4

Location: Probes were installed approximately 2.5 km downstream from the lake outlet, aScaled Q (m3/ 11.16

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 36.348 0.00210915 12.90

Left bank 36.348 0.00193209 11.25

Average Q 12.07

Station: SL-H1

Date Monitored: 17 July, 2010 Staff Gauge (m):

Time (24 hr): 8:30 Pressure Transducer (m): 98.958

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 11.25
Method: Salt dilution Error (+/- %) 3.4

Location: Probes were installed approximately 2.5 km downstream from the lake outlet, aScaled Q (m3/ 10.40

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 40.561 0.00193209 10.88

Left bank 40.561 0.00210915 11.61

Average Q 11.25
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Appendix E-1.2.  Unuk-Sulphurets Drainages: Manual Current Meter Measurements

Station: SL-H1

Date Monitored: 27 September, 2010 Staff Gauge (m): -

Time (24 hr): 8:30 Pressure Transducer (m): 99.002

Personnel: R. Larson, T. Marsden Average Discharge Q (m3/s): 15.29
Method: Salt dilution Error (+/- %) 0.1

Location: Probes were installed approximately 2.5 km downstream from the lake outlet, aScaled Q (m3/ 14.14

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m3/s)
Right bank 15.31 0.00220124 15.31

Left bank 15.28 0.00220822 15.28

Average Q 15.29

Station: SL-H1

Date Monitored: 21 November, 2010 Staff Gauge (m): na

Time (24 hr): 14:30 Datum Adjusted Stage (m): 99.225

Personnel: R. Larson, R. Burns Average Discharge Q (m3/s): 0.682
Method: Velocity - area with Flowtracker Error (+/- %) na

Location: Approximately 100 m from lake outlet

Station Distance Depth Area Velocity Correction Q % of Total Q

Notes (m) (m) (m) (m2) (m/s) Factor (m3/s) %

Right Bank 8.50 0.00 0.00 0.01 0.00 0.5 0.0010 0.2

9.10 0.60 0.06 0.03 0.23 0.0076 1.1

9.60 0.50 0.19 0.09 0.28 0.0243 3.6

10.00 0.40 0.27 0.09 0.13 0.0117 1.7

10.25 0.25 0.37 0.09 0.33 0.0305 4.5

10.50 0.25 0.37 0.09 0.59 0.0552 8.1

10.75 0.25 0.34 0.09 0.80 0.0683 10.0

11.00 0.25 0.33 0.08 0.67 0.0556 8.2

11.25 0.25 0.40 0.10 0.70 0.0697 10.2

11.50 0.25 0.31 0.08 0.75 0.0585 8.6

11.75 0.25 0.34 0.09 0.57 0.0485 7.1

12.00 0.25 0.25 0.06 0.64 0.0403 5.9

12.25 0.25 0.25 0.06 0.66 0.0415 6.1

12.50 0.25 0.25 0.06 0.48 0.0303 4.4

12.75 0.25 0.23 0.13 0.41 0.0525 7.7

13.60 0.85 0.14 0.09 -0.05 -0.0040 -0.6

14.00 0.40 0.14 0.06 0.07 0.0042 0.6

14.50 0.50 0.14 0.05 0.53 0.0278 4.1

Behind rock 14.75 0.25 0.18 0.05 0.13 0.0060 0.9

15.00 0.25 0.14 0.04 0.29 0.0101 1.5

15.25 0.25 0.16 0.04 0.38 0.0154 2.3

15.50 0.25 0.09 0.03 0.43 0.0146 2.1

16.00 0.50 0.11 0.06 0.09 0.0051 0.8

Left Bank 16.50 0.50 0.00 0.03 0.00 0.5 0.0072 1.1

Total Q 0.682 100.0

Page 69 of 69



Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station: UR-H2

Date Monitored: 7-Jun-09

Time (24 hr): 17:45

Personnel: R.Larson, J. Williams, K. Johnson

Method: Salt dilution

Staff Gauge (m): 0.95 +- 0.05

Measurement 1 1.05

Average Discharge Q (m³/s): 11.3

Error (+/- %) 13.4

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 32.25 0.00193 10.6

Left bank 32.25 0.002 12.1

Average Q 11.3

Station: UR-H2

Date Monitored: 16-Jul-09

Time (24 hr): 7:30

Personnel: R.Larson, G. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 1.21

Average Discharge Q (m³/s): 8.2

Error (+/- %) 0.0

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 19.96 0.002276 6.2

Left bank 19.96 0.002116 10.3

Average Q 8.2

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station: UR-H2

Date Monitored: 15-Aug-09

Time (24 hr): 12:50

Personnel: Xavier Pinto, James Morgan

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.882

Average Discharge Q (m³/s): 1.87

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 500 0 0 0.001 0.0

520 0.04 0.4 0.005 0.2

540 0.07 0.69 0.014 0.8

560 0.22 0.9 0.057 3.1

580 0.24 1.07 0.074 4.0

600 0.17 0.76 0.037 2.0

620 0.25 1.28 0.092 5.0

640 0.4 1.23 0.141 7.7

660 0.37 0.87 0.092 5.0

680 0.32 1.21 0.111 6.0

700 0.26 1.4 0.105 5.7

720 0.37 1.33 0.141 7.7

740 0.39 1.03 0.115 6.3

760 0.46 0.82 0.108 5.9

780 0.5 1.02 0.147 8.0

800 0.4 0.88 0.101 5.5

820 0.45 0.64 0.083 4.5

840 0.45 0.19 0.025 1.3

860 0.36 0.93 0.096 5.2

880 0.4 0.56 0.064 3.5

900 0.32 0.67 0.062 3.3

920 0.33 0.90 0.085 4.6

940 0.26 0.75 0.056 3.0

960 0.29 0.37 0.031 1.7

980 0.26 -0.02 -0.001 -0.1

LB 990 0 0 0.000 0.0

Total Q 1.84

Main Channel
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 20 0.12 0 0.000 0.0

40 0.13 0 0.000 0.0

60 0.11 0 0.000 0.0

80 0.14 0 0.000 0.0

100 0.17 0.1 0.005 15.7

120 0.14 0.12 0.005 15.5

140 0.11 0.14 0.004 14.2

160 0.1 0.16 0.005 14.7

180 0.12 0.13 0.004 14.4

200 0.11 0.11 0.003 11.1

220 0.15 0.09 0.004 12.4

240 0.11 0.02 0.001 2.0

260 0.04 0 0.000 0.0

RB 280 0 0 0.000 0.0

Total Q 0.0312

Secondary Channel
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station: UR-H2

Date Monitored: 17-Sep-09

Time (24 hr): 10:00

Personnel: R. Larson, J. Robinson

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.68 +/- 0.02

Pressure Transducer (m): 0.491

Average Discharge Q (m³/s): 2.14

Error (+/- %) 0.07

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 1370 0 0 0.000 0.0

1300 0.075 0.05 0.003 0.1

1220 0.14 0.28 0.027 1.3

1160 0.14 0.35 0.032 1.5

1090 0.06 0.21 0.008 0.4

1030 0.17 0.1 0.013 0.6

940 0.13 0.13 0.015 0.7

850 0.28 0.91 0.178 8.4

800 0.14 1.22 0.077 3.6

760 0.22 0.8 0.070 3.3

720 0.215 1.1 0.118 5.5

660 0.26 0.92 0.132 6.2

610 0.27 0.89 0.120 5.6

560 0.48 0.74 0.160 7.5

520 0.535 0.97 0.208 9.7

480 0.53 0.92 0.195 9.1

440 0.56 1.07 0.240 11.2

400 0.535 0.78 0.167 7.8

360 0.43 0.96 0.165 7.7

320 0.41 0.65 0.107 5.0

280 0.425 0.36 0.084 3.9

210 0 0 0.016 0.8

Total Q 2.13

Measurement 1
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 210 0 0 0.000 0.0

260 0.33 0.31 0.046 2.2

300 0.445 0.45 0.080 3.7

340 0.465 1 0.186 8.7

380 0.415 1.07 0.178 8.3

420 0.55 0.92 0.202 9.5

460 0.455 1.02 0.186 8.7

500 0.565 0.85 0.192 9.0

540 0.54 0.76 0.164 7.7

580 0.42 0.73 0.123 5.7

620 0.28 0.97 0.163 7.6

700 0.25 0.95 0.214 10.0

800 0.26 0.91 0.237 11.1

900 0.19 0.26 0.049 2.3

1000 0.1 0.62 0.062 2.9

1100 0.095 0.16 0.015 0.7

1200 0.14 0.25 0.035 1.6

1300 0.08 0.07 0.005 0.2

1370 0 0 0.000 0.0

Total Q 2.14

Measurement 2
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station: UR-H2

Date Monitored: 20-Oct-09

Time (24 hr): 9:00

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.39

Pressure Transducer (m): 0.736

Average Discharge Q (m³/s): 0.450

Error (+/- %) 5.97

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 195 0 0 0.000 0.0

250 0.11 0 0.000 0.0

280 0.15 0.07 0.004 0.8

320 0.19 0 0.000 0.0

360 0.22 0.37 0.024 5.6

380 0.21 0.53 0.022 5.1

400 0.13 0.59 0.015 3.5

420 0.21 0.32 0.013 3.1

440 0.31 0.21 0.013 3.0

on rock 460 0.31 0.13 0.008 1.8

on rock 480 0.14 0.41 0.010 2.3

495 0.17 0.48 0.012 2.8

510 0.31 0.46 0.021 4.9

525 0.33 0.32 0.016 3.6

540 0.39 0.66 0.039 8.9

555 0.34 0.66 0.034 7.7

570 0.31 0.51 0.024 5.4

585 0.37 0.13 0.007 1.7

600 0.37 0.36 0.023 5.3

620 0.4 0.34 0.027 6.2

640 0.38 0.16 0.012 2.8

660 0.37 0.23 0.026 5.9

700 0.4 0.18 0.032 7.4

750 0.37 0.14 0.036 8.3

RB 840 0 0 0.016 3.7

Total Q 0.436

Measurement 1
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Appendix E-1.2.  Flow Measurements within Upper Unuk River at Kaypros Creek Station UR-H2 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 840 0 0 0.004 0.9

770 0.36 0.09 0.017 3.8

720 0.43 0.27 0.035 7.6

680 0.37 0.17 0.015 3.3

650 0.36 0.36 0.029 6.2

630 0.4 0.24 0.018 3.8

610 0.37 0.41 0.026 5.6

590 0.36 0.2 0.011 2.3

575 0.36 0.54 0.024 5.2

560 0.3 0.65 0.035 7.6

545 0.36 0.68 0.033 7.1

530 0.32 0.57 0.031 6.6

515 0.36 0.38 0.008 1.7

500 0.17 0.52 0.009 2.0

490 0.12 0.59 0.020 4.3

470 0.17 0.21 0.013 2.7

450 0.3 0.29 0.015 3.1

430 0.25 0.37 0.020 4.3

410 0.18 0.54 0.045 9.8

370 0.21 0.51 0.036 7.7

330 0.2 0.22 0.011 2.3

300 0.16 0.19 0.009 1.8

270 0.15 0.02 0.001 0.1

240 0.07 0 0.000 0.0

195 0 0 0.000 0.0

Total Q 0.463

Measurement 2
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Appendix E-1.2.  Flow Measurements within Unuk River at Station UR-H1 in 2009

Station: UR-H1

Date Monitored: 29-Mar-09

Time (24 hr): 15:41

Personnel: R.Larson

Method: Velocity - area with Flowtracker

Staff Gauge (m): -

Pressure Transducer (m): -

Average Discharge Q (m³/s): 1.96

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
0 0 0 0 0.0

125 0.07 0.2242 0.0157 0.8

200 0.06 0.0096 0.0004 0.0

275 0.1 0.3488 0.0262 1.3

350 0.21 0.1312 0.0207 1.1

425 0.24 0.4465 0.0804 4.1

500 0.32 0.6464 0.1551 7.9

575 0.36 0.6767 0.1827 9.3

650 0.4 0.7176 0.2153 11.0

725 0.33 0.7609 0.1883

800 0.39 0.8676 0.2538 13.0

875 0.4 0.5212 0.1564 8.0

950 0.38 0.6844 0.1951 10.0

1025 0.36 0.4907 0.1325 6.8

1100 0.3 0.5031 0.1132 5.8

1175 0.32 0.2528 0.0607 3.1

1250 0.23 0.3789 0.0654 3.3

1325 0.16 0.4006 0.0481 2.5

1400 0.14 0.2529 0.0266 1.4

1475 0.12 0.2141 0.0193 1.0

1550 0.04 0.0461 0.0012 0.1

1610 0 0 0 0.0

Total Q 1.96

Measurement 1
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Appendix E-1.2.  Flow Measurements within Unuk River at Station UR-H1 in 2009

Station: UR-H1

Date Monitored: 8-Jun-09

Time (24 hr): 12:45

Personnel: R. Larson, J. Williams, K. Johnson

Method: Salt dilution

Staff Gauge (m): not measured

Pressure Transducer (m): 1.08

Average Discharge Q (m³/s): 130

Error (+/- %) 13.3

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 117.192 0.00193 122

Left bank 117.192 0.00200 139

Average Q 130

Station: UR-H1

Date Monitored: 13-Jul-09

Time (24 hr): 10:45

Personnel: R. Larson, G. Johnson

Method: Salt dilution

Staff Gauge (m):

Pressure Transducer (m): 0.79

Average Discharge Q (m³/s): 91.9

Error (+/- %) 11.3

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 96.33267 0.002276 86.8

Left bank 96.33267 0.002116 97.1

Average Q 91.9

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Unuk River at Station UR-H1 in 2009

Station: UR-H1

Date Monitored: 11-Aug-09

Time (24 hr): 15:00

Personnel: X Pinto, G Norton

Method: Velocity -area ADCP

Staff Gauge (m):

Pressure Transducer (m): 0.53

Average Discharge Q (m³/s): 29.4

Stdev (m³/s) 0.2

Transect # Top Middle Bottom Left Right

0 4.019 20.985 3.318 1.073 0.201

1 3.785 20.301 3.053 1.328 0.659

2 4.265 15.992 4.784 1.438 2.927

3 3.396 18.423 2.79 1.809 2.951

Average Q

Station: UR-H1

Date Monitored: 17-Sep-09

Time (24 hr): 11:30

Personnel: R. Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m):

Pressure Transducer (m): 0.56

Average Discharge Q (m³/s): 42.0

Error (+/- %) 9.0

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 61.22 0.0019944 43.9

Left bank 61.22 0.0019944 40.2

Average Q 42.0

Discharge Q (m³/s)

Measurement 1
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Appendix E-1.2.  Flow Measurements within Unuk River at Station UR-H1 in 2009

Station: UR-H1

Date Monitored: 21-Oct-09

Time (24 hr): 10:10

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): 0

Pressure Transducer (m): 0.182

Average Discharge Q (m³/s): 7.73

Error (+/- %) 5.31

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 280 0 0 0.019 0.2

580 0.26 0.19 0.128 1.6

800 0.27 0.29 0.145 1.8

950 0.28 0.56 0.235 3.0

1100 0.31 0.47 0.219 2.8

1250 0.27 0.5 0.203 2.6

1400 0.33 0.5 0.248 3.1

1550 0.35 0.61 0.374 4.7

1750 0.54 0.69 0.559 7.0

1850 0.57 0.69 0.393 5.0

1950 0.64 0.5 0.320 4.0

2050 0.67 0.87 0.510 6.4

2125 0.72 0.9 0.486 6.1

2200 0.81 0.96 0.583 7.4

2275 0.86 0.89 0.574 7.2

2350 0.91 0.6 0.410 5.2

2425 0.91 1.09 0.744 9.4

2500 0.86 0.82 0.529 6.7

2575 0.78 0.92 0.538 6.8

2650 0.56 0.87 0.365 4.6

2725 0.42 0.65 0.205 2.6

2800 0.24 0.58 0.129 1.6

LB 2910 0 0 0.019 0.2

Total Q 7.93

Measurement 1
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Appendix E-1.2.  Flow Measurements within Unuk River at Station UR-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 2910 0 0 0.001 0.0

2860 0.1 0.13 0.008 0.1

2785 0.33 0.5 0.124 1.6

2710 0.51 0.77 0.295 3.9

2635 0.56 0.73 0.307 4.1

2560 0.8 0.93 0.558 7.4

2485 0.79 0.71 0.421 5.6

2410 0.96 0.68 0.490 6.5

2335 0.89 0.83 0.554 7.4

2260 0.83 1.01 0.629 8.4

2185 0.76 0.96 0.547 7.3

2110 0.73 0.87 0.587 7.8

2000 0.67 0.73 0.514 6.8

1900 0.61 0.71 0.433 5.8

1800 0.56 0.67 0.375 5.0

1700 0.47 0.65 0.306 4.1

1600 0.37 0.56 0.207 2.8

1500 0.34 0.63 0.268 3.6

1350 0.31 0.47 0.219 2.9

1200 0.27 0.44 0.178 2.4

1050 0.27 0.39 0.158 2.1

900 0.21 0.49 0.180 2.4

700 0.26 0.31 0.161 2.1

500 0.2 0.01 0.004 0.1

RB 280 0 0 0.001 0.0

Total Q 7.52

Measurement 2
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1 Staff Gauge (m): -

Date Monitored: 30-Jan-09 Measurement 1 -

Time (24 hr): 15:10 Average Discharge Q (m³/s): 5.26

Personnel: X. Pinto Error (+/- %) -

Method: Velocity - area with Flowtracker

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
70 0.44 0 0.0178 0.3

110 0.46 0.2026 0.0373 0.7

150 0.46 0.3558 0.0655 1.2

190 0.48 0.37 0.071 1.3

230 0.42 0.4366 0.0733 1.4

270 0.38 0.3636 0.0553 1

310 0.42 0.3963 0.0749 1.4

360 0.48 0.3666 0.088 1.7

410 0.48 0.6149 0.1476 2.8

460 0.48 0.5408 0.1298 2.5

510 0.52 0.6665 0.1733 3.3

560 0.54 0.8125 0.2194 4.2

610 0.44 0.6017 0.1324 2.5

660 0.56 0.736 0.2061 3.9

710 0.56 0.5711 0.1599 3

760 0.54 0.5812 0.1569 3

810 0.56 0.8635 0.2418 4.6

860 0.52 0.6618 0.1721 3.3

910 0.58 0.7214 0.2092 4

960 0.54 0.8921 0.2409 4.6

1010 0.46 0.7663 0.1762 3.3

1060 0.50 0.7263 0.1816 3.4

1110 0.50 0.5397 0.1349

1160 0.46 0.7175 0.165 3.1

1210 0.45 0.7529 0.1694 3.2

1260 0.50 0.6761 0.169 3.2

1310 0.50 0.6254 0.1564 3

1360 0.48 0.8163 0.1959 3.7

1410 0.46 0.6037 0.1389 2.6

1460 0.46 0.5487 0.1262 2.4

1510 0.46 0.6749 0.1552 2.9

1560 0.50 0.4334 0.1084 2.1

1610 0.50 0.6692 0.1673 3.2

1660 0.50 0.4672 0.1168 2.2

1710 0.42 0.6425 0.1349 2.6

1760 0.42 0.4731 0.0994 1.9

1810 0.44 0.4862 0.107 2

1860 0.48 0.4693 0.0901 1.7

1890 0 0 0 0

Total Q 5.27

Measurement 1

Page 13 of 65



Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1

Date Monitored: 29-Mar-09

Time (24 hr): 14:28

Personnel: R/ Larson

Method: Velocity - area with Flowtracker

Staff Gauge (m): at station

Pressure Transducer (m): -

Average Discharge Q (m³/s): 2.02

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
2200 0 0 0 0

1980 0.10 -0.0011 -0.0001 0

1930 0.24 0.149 0.0143 0.7

1900 0.25 0.0353 0.0057 0.3

1800 0.25 0.9567 0.2392 11.8

1700 0.22 0.4356 0.0958 4.7

1600 0.29 0.9713 0.2817 13.9

1500 0.32 0.7939 0.254 12.6

1400 0.27 0.5899 0.1593 7.9

1300 0.28 0.693 0.194 9.6

1200 0.29 0.7933 0.2301 11.4

1100 0.16 0.173 0.0277 1.4

1000 0.20 0.8675 0.1735 8.6

900 0.19 0.5573 0.1059 5.2

800 0.04 0.594 0.0238 1.2

700 0.17 0.7214 0.1226 6.1

600 0.14 -0.0286 -0.004 -0.2

500 0.17 0.1102 0.0187 0.9

400 0.11 -0.0229 -0.0025 -0.1

300 0.13 0.1823 0.0237 1.2

200 0.14 0.3938 0.0441 2.2

140 0.09 0.2253 0.0162 0.8

40 0 0 0 0

Total Q 2.02

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1

Date Monitored: 2-May-09

Time (24 hr): 12:04

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m):

Pressure Transducer (m): 0.338

Average Discharge Q (m³/s): 9.12

Error (+/- %) 2.05

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Left Bank 0 0 0 0.000 0.0

30 0.400 0.16 0.042 0.5

130 0.320 0.15 0.048 0.5

230 0.340 0.71 0.241 2.6

330 0.230 0.94 0.216 2.3

430 0.400 0.99 0.396 4.3

530 0.360 0.88 0.317 3.4

630 0.365 0.88 0.321 3.5

730 0.390 1.06 0.413 4.5

830 0.370 0.83 0.307 3.3

930 0.320 1.05 0.336 3.6

1030 0.450 1.04 0.468 5.1

1130 0.430 1.19 0.512 5.6

1230 0.440 0.9 0.396 4.3

1330 0.480 1 0.480 5.2

1430 0.480 1.39 0.667 7.2

1530 0.475 1.18 0.561 6.1

1630 0.430 1.18 0.507 5.5

1730 0.600 1.13 0.678 7.4

1830 0.570 1.24 0.707 7.7

1930 0.475 0.87 0.413 4.5

2030 0.500 0.82 0.410 4.5

2130 0.440 0.49 0.216 2.3

2230 0.420 0.99 0.353 3.8

2300 0.330 0.53 0.175 1.9

2430 0.130 0.22 0.029 0.3

Right Bank 2500 0 0 0.000 0.0

Total Q 9.21

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Right Bank 2500 0 0 0.000 0.0

2405 0.200 0.37 0.044 0.5

2380 0.150 0.56 0.053 0.6

2280 0.200 0.83 0.166 1.8

2180 0.440 0.72 0.317 3.5

2080 0.480 1.1 0.528 5.9

1980 0.480 0.66 0.317 3.5

1880 0.535 1.13 0.605 6.7

1780 0.570 1.18 0.673 7.5

1680 0.570 1.14 0.650 7.2

1580 0.510 0.91 0.464 5.1

1480 0.460 1.11 0.511 5.7

1380 0.515 0.96 0.494 5.5

1280 0.400 1.12 0.448 5.0

1180 0.380 1.44 0.547 6.1

1080 0.430 0.94 0.404 4.5

980 0.405 1.21 0.490 5.4

880 0.400 0.99 0.396 4.4

780 0.380 0.9 0.342 3.8

680 0.350 1.18 0.413 4.6

580 0.340 0.93 0.316 3.5

480 0.325 0.86 0.280 3.1

380 0.345 0.54 0.186 2.1

280 0.255 0.97 0.247 2.7

180 0.310 0.37 0.115 1.3

80 0.380 0.05 0.017 0.2

0 0 0 0.000 0.0

Total Q 9.02

Measurement 2
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1

Date Monitored: 6-Jun-09

Time (24 hr): 8:22

Personnel: R. Larson, J. Williams, K. Johnson

Method: Salt dilution

Staff Gauge (m): 0.585 +/- 0.01

Pressure Transducer (m): 0.82

Average Discharge Q (m³/s): 51.0

Error (+/- %) 0.7

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 88.838 0.00193 50.8

Left bank 88.838 0.0019944 51.2

Average Q 51.0

Station: SC-H1

Date Monitored: 13-Jul-09

Time (24 hr): 13:00

Personnel: R. Larson, G. Johnson

Method: Salt dilution

Staff Gauge (m): 0.89 +/- 0.4

Pressure Transducer (m): 1.06

Average Discharge Q (m³/s): 99.1

Error (+/- %) 12.2

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 80.65 0.002276 105

Left bank 80.65 0.002116 93.1

Average Q 99.1

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1

Date Monitored: 14-Aug-09

Time (24 hr): 10:39

Personnel: X. Pinto, J. Morgan

Method: Salt dilution

Staff Gauge (m):

Pressure Transducer (m): 0.73

Average Discharge Q (m³/s): 36.5

Error (+/- %) 7.5

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 82.189 0.002276 35.1

Left bank 82.189 0.002116 37.8

Average Q 36.5

Station: SC-H1

Date Monitored: 18-Sep-09

Time (24 hr): 9:45

Personnel: R. Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m): 0.59 +/- 0.02

Pressure Transducer (m): 0.82

Average Discharge Q (m³/s): 38.3

Error (+/- %) 2.7

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 80 0.002276 38.2

Left bank 80 0.002116 41.5

Average Q 39.9

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station: SC-H1

Date Monitored: 22-Oct-09

Time (24 hr): 17:00

Personnel: R. Larson, J.Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.26

Pressure Transducer (m): 0.280

Average Discharge Q (m³/s): 9.85

Error (+/- %) 0.40

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Left Bank 2360 0 0 0.014 0.1

2200 0.280 0.21 0.076 0.8

2100 0.370 0.11 0.041 0.4

2000 0.455 0.47 0.214 2.2

1900 0.470 0.72 0.338 3.4

1800 0.440 0.68 0.299 3.0

1700 0.500 0.6 0.300 3.0

1600 0.525 0.81 0.425 4.3

1500 0.570 0.75 0.428 4.3

1400 0.715 0.44 0.315 3.2

1300 0.700 0.92 0.644 6.5

1200 0.760 0.9 0.684 6.9

1100 0.830 1.3 1.079 10.9

1000 0.810 1.01 0.818 8.3

900 0.660 1.18 0.779 7.9

800 0.770 1.22 0.939 9.5

700 0.690 1.12 0.773 7.8

600 0.760 0.92 0.699 7.1

500 0.760 0.7 0.532 5.4

400 0.640 0.59 0.378 3.8

300 0.490 0.2 0.098 1.0

200 0.080 0 0.000 0.0

Right Bank 180 0 0 0.000 0.0

Total Q 9.87

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Creek at Station SC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Right Bank 180 0 0 0.000 0.0

250 0.245 0.09 0.019 0.2

350 0.590 0.3 0.177 1.8

450 0.740 0.5 0.370 3.8

550 0.660 0.72 0.475 4.8

650 0.730 0.83 0.606 6.2

750 0.730 1.14 0.832 8.5

850 0.800 1.04 0.832 8.5

950 0.740 1.05 0.777 7.9

1050 0.820 1.16 0.951 9.7

1150 0.840 1 0.840 8.5

1250 0.730 0.92 0.672 6.8

1350 0.750 0.79 0.593 6.0

1450 0.770 0.86 0.662 6.7

1550 0.650 0.83 0.540 5.5

1650 0.520 0.75 0.390 4.0

1750 0.530 0.61 0.323 3.3

1850 0.410 0.73 0.299 3.0

1950 0.400 0.6 0.240 2.4

2050 0.370 0.39 0.144 1.5

2150 0.320 0.25 0.080 0.8

2250 0.230 0.05 0.012 0.1

Left Bank 2360 0 0 0.000 0.0

Total Q 9.83

Measurement 2
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 8-Jun-09

Time (24 hr): 11:00

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Measurement 1 -

Discharge Q (m³/s): 2.09

Error (+/- %) 5.26

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 280 0.000 0 0.000 0.0

300 0.110 0 0.000 0.0

340 0.270 0.72 0.113 5.4

380 0.230 1.05 0.141 6.7

420 0.360 0.93 0.195 9.3

460 0.420 0.57 0.140 6.7

500 0.280 1.24 0.202 9.7

540 0.340 0.98 0.170 8.1

570 0.320 0.62 0.087 4.1

600 0.390 1.03 0.176 8.4

630 0.370 0.83 0.134 6.4

660 0.350 0.84 0.150 7.2

700 0.340 0.33 0.065 3.1

740 0.360 0.75 0.157 7.5

780 0.350 0.48 0.098 4.7

820 0.260 0.74 0.112 5.4

860 0.210 0.27 0.033 1.6

900 0.600 0.28 0.104 5.0

LB 945 0.000 0 0.017 0.8

Total Q 2.09

Measurement 1
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 15-Jul-09

Time (24 hr): 11:36

Personnel: R. Larson, G. Johnson

Method: Velocity - area with Swoffer

Pressure Transducer (m):

Average Discharge Q (m³/s): 2.30

Error (+/- %) 5.07

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 840 0.000 0 0.000 0.0

810 0.130 0.02 0.001 0.0

770 0.240 0.95 0.091 3.9

730 0.410 0.96 0.157 6.7

690 0.400 0.96 0.154 6.5

650 0.460 1.34 0.247 10.4

610 0.380 1.22 0.185 7.9

570 0.320 1.51 0.193 8.2

530 0.290 1.39 0.161 6.8

490 0.310 1.66 0.206 8.7

450 0.280 0.83 0.093 3.9

410 0.390 1.18 0.184 7.8

370 0.370 1.11 0.164 7.0

330 0.315 0.94 0.118 5.0

290 0.250 0.53 0.217 9.2

2.4 0.145 0.9 0.188 8.0

2 0.075 0.12 0.000 0.0

LB 1.6 0.000 0 0.000 0.0

Total Q 2.36

Measurement 1

Page 22 of 65



Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 160 0.000 0 0.001 0.0

220 0.110 0.98 0.054 2.4

260 0.185 0.53 0.039 1.7

300 0.255 0.73 0.074 3.3

340 0.345 1.28 0.177 7.9

380 0.340 1.38 0.188 8.4

420 0.220 1.06 0.093 4.2

460 0.290 1.12 0.130 5.8

500 0.300 1.67 0.200 8.9

540 0.290 1.42 0.165 7.3

580 0.400 1.14 0.182 8.1

620 0.420 1.54 0.259 11.5

660 0.440 1.22 0.215 9.6

700 0.410 1 0.164 7.3

740 0.420 1.29 0.217 9.7

780 0.295 0.72 0.085 3.8

820 0.090 0.05 0.001 0.1

RB 840 0.000 0 0.000 0.0

Total Q 2.24

Station: GC-H1

Date Monitored: 14-Aug-09

Time (24 hr): 17:55

Personnel: X. Pinto, J. Morgan

Method: Salt dilution

Staff Gauge (m): 62.7

Pressure Transducer (m): 0.54

Average Discharge Q (m³/s): 1.38

Error (+/- %) 2.4

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 4.796 0.0019944 1.390

Left bank 4.796 0.00193 1.360

Average Q 1.38

Measurement 2

Measurement 1
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 17-Sep-09

Time (24 hr): 16:30

Personnel: R. Larson, J. Robinson

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.545 +/- 0.01

Pressure Transducer (m): 0.502

Average Discharge Q (m³/s): 1.04

Error (+/- %) 4.78

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 860 0 0 0.000 0.0

820 0.190 0.03 0.002 0.2

790 0.285 0.47 0.040 4.0

760 0.345 0.79 0.068 6.7

740 0.360 0.77 0.055 5.5

720 0.400 0.71 0.057 5.6

700 0.415 1.08 0.090 8.8

680 0.410 1.04 0.107 10.5

650 0.370 0.85 0.094 9.3

620 0.270 0.85 0.080 7.9

580 0.300 0.72 0.097 9.6

530 0.215 0.9 0.106 10.5

470 0.150 0.75 0.068 6.6

410 0.165 1.08 0.116 11.4

340 0.075 0.28 0.015 1.4

270 0.050 0.19 0.016 1.6

LB 2.2 0 0 0.004 0.4

Total Q 1.02

Measurement 1
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 220 0 0 0.001 0.1

300 0.105 0.29 0.023 2.1

370 0.220 0.62 0.095 9.0

440 0.200 0.85 0.111 10.4

500 0.230 0.65 0.082 7.7

550 0.280 0.85 0.107 10.1

590 0.260 0.6 0.062 5.9

630 0.320 0.6 0.058 5.4

650 0.380 0.92 0.070 6.6

670 0.400 1.04 0.083 7.8

690 0.435 1 0.087 8.2

710 0.415 1.04 0.086 8.1

730 0.380 0.64 0.049 4.6

750 0.350 0.96 0.067 6.3

770 0.295 0.76 0.056 5.3

800 0.250 0.3 0.026 2.5

840 0.130 0.02 0.001 0.1

860 0 0 0.000 0.0

Total Q 1.06

Measurement 2
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 21-Oct-09

Time (24 hr): 12:45

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.3

Pressure Transducer (m): 0.259

Average Discharge Q (m³/s): 0.289

Error (+/- %) 3.28

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 880 0 0 0.000 0.1

845 0.140 0.08 0.004 1.4

rock 810 0.000 0 0.000 0.0

775 0.360 0.52 0.042 14.8

765 0.365 0.45 0.016 5.8

755 0.340 0.49 0.017 5.9

745 0.335 0.71 0.024 8.4

735 0.355 0.85 0.030 10.6

725 0.360 0.61 0.022 7.7

715 0.310 0.45 0.017 6.1

700 0.220 0.8 0.026 9.3

685 0.240 0.41 0.015 5.2

670 0.240 0.34 0.012 4.3

655 0.230 0.34 0.020 6.9

620 0.175 0.06 0.003 1.2

590 0.100 0.31 0.009 3.3

560 0.180 0.11 0.007 2.4

520 0.090 0.06 0.003 1.0

460 0.110 0.16 0.008 2.8

430 0.120 0.1 0.006 2.0

LB 365 0 0 0.002 0.8

Total Q 0.284

Measurement 1
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 365 0 0 0.001 0.3

415 0.125 0.1 0.004 1.5

435 0.120 0.19 0.010 3.3

500 0.075 0.08 0.003 1.1

540 0.000 0 0.000 0.0

565 0.165 0.34 0.020 6.7

610 0.165 0.11 0.008 2.6

650 0.210 0.11 0.007 2.4

670 0.240 0.66 0.024 8.1

680 0.210 0.47 0.010 3.4

690 0.190 0.53 0.010 3.4

700 0.235 0.78 0.018 6.2

710 0.240 0.84 0.020 6.9

720 0.320 0.63 0.020 6.9

730 0.345 0.83 0.029 9.8

740 0.355 0.85 0.030 10.3

750 0.340 0.66 0.022 7.6

760 0.340 0.47 0.016 5.4

770 0.345 0.46 0.016 5.4

780 0.380 0.35 0.013 4.5

790 0.000 0 0.000 0.0

835 0.140 0.17 0.011 3.6

880 0 0 0.002 0.5

Total Q 0.293

Measurement 2
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Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 30-Nov-09

Time (24 hr): 13:00

Personnel: R. Larson

Method: Velocity - area with Flowtracker

Staff Gauge (m): -

Pressure Transducer (m): 0.160

Discharge Q (m³/s): 0.127

Error (+/- %) 22.40

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
530 0 0 0 0

490 0.19 0.4716 0.0269 21.2

470 0.2 0.4034 0.0161 12.7

450 0.21 0.6898 0.0217 17.1

440 0.17 0.9323 0.0158 12.5

430 0.15 0.3268 0.0049 3.9

420 0.09 0.9464 0.0085 6.7

410 0.09 0.553 0.005 3.9

400 0.12 0.5263 0.0063 5

390 0.13 -0.0374 -0.001 -0.8

360 0.11 0.2608 0.0072 5.7

340 0.11 0.2683 0.0059 4.7

320 0.11 0.0734 0.0032 2.5

260 0.03 0.0133 0.0002 0.2

200 0.05 0.1807 0.0045 3.6

160 0.06 0.0629 0.0015 1.2

120 0 0 0 0

Total Q 0.127

Measurement 1

Page 28 of 65



Appendix E-1.2.  Flow Measurements within Gingras Creek at Station GC-H1 in 2009

Station: GC-H1

Date Monitored: 13-Jan-10

Time (24 hr): 13:00

Personnel: X.Pinto, J. Morgan

Method: Velocity - area with Flowtracker

Staff Gauge (m): -

Pressure Transducer (m): 0.139

Discharge Q (m³/s): 0.0973

Error (+/- %) 0.12

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
100 0 0 0 0

120 0.08 -0.0678 -0.0011 -1.1

140 0.1 -0.0844 -0.0017 -1.7

160 0.13 -0.077 -0.002 -2.1

180 0.15 -0.0178 -0.0005 -0.5

200 0.22 0.0129 0.0006 0.6

220 0.29 0.1369 0.0079 8.2

240 0.38 0.3946 0.03 30.8

260 0.4 0.2983 0.0239 24.5

280 0.41 0.2013 0.0165 17

300 0.4 0.0155 0.0012 1.3

320 0.4 -0.046 -0.0037 -3.8

340 0.4 0.0416 0.0033 3.4

360 0.4 0.0594 0.0048 4.9

380 0.36 0.041 0.003 3

400 0.3 0.0854 0.0051 5.3

420 0.24 0.1171 0.0056 5.8

440 0.18 0.1076 0.0039 4

460 0.1 0.025 0.0005 0.5

480 0.04 -0.0006 0 0

500 0 0 0 0

Total Q 0.0973

Measurement 1
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station: TMC-H1

Date Monitored: 30 April, 2009

Time (24 hr): 10:00

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Measurement 1 -

Average Discharge Q (m³/s): 0.702

Error (+/- %) 5.40

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Left Bank 50 0 0 -0.001 -0.2

eddy 80 0.365 -0.05 -0.007 -1.1

130 0.395 0.27 0.053 7.8

rock upstream 180 0.270 0.01 0.001 0.2

230 0.180 0.04 0.004 0.5

280 0.240 0.31 0.037 5.4

330 0.255 0.41 0.052 7.7

380 0.140 0.37 0.026 3.8

430 0.150 0.49 0.037 5.4

480 0.240 0.51 0.061 9.0

530 0.250 0.65 0.081 11.9

580 0.235 0.48 0.056 8.3

rock upstream 630 0.210 0.05 0.005 0.8

680 0.260 0.41 0.053 7.8

on rock 730 0.105 0.63 0.033 4.8

780 0.360 0.49 0.088 12.9

830 0.360 0.51 0.092 13.4

880 0.235 0.12 0.010 1.4

900 0.100 0.01 0.000 0.1

Right Bank 960 0 0 0.000 0.0

Total Q 0.683

Measurement 1
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Right Bank 960 0 0 0.000 0.0

905 0.075 0.01 0.000 0.1

855 0.340 0.6 0.102 14.9

805 0.375 0.54 0.101 14.8

755 0.320 0.49 0.078 11.5

705 0.050 0.49 0.012 1.8

655 0.220 0.21 0.023 3.4

605 0.180 0.33 0.030 4.3

555 0.225 0.6 0.068 9.9

505 0.200 0.64 0.064 9.4

455 0.200 0.53 0.053 7.8

405 0.155 0.4 0.031 4.5

355 0.240 0.22 0.026 3.9

305 0.220 0.41 0.045 6.6

255 0.220 0.08 0.009 1.3

205 0.210 0.03 0.003 0.5

155 0.330 0.06 0.010 1.4

105 0.320 0.55 0.070 10.3

75 0.370 -0.04 -0.004 -0.6

Left Bank 50 0 0 -0.001 -0.2

Total Q 0.721

Measurement 2
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station: TMC-H1

Date Monitored: 6-Jun-09

Time (24 hr): 10:00

Personnel: R. Larson, J. Williams, K. Johnson

Method: Velocity - area with Swoffer

Staff Gauge (m): 0.26 +/- 0.03

Pressure Transducer (m): 0.266

Average Discharge Q (m³/s): 8.41

Error (+/- %) 4.54

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 970 0 0 0.013 0.8

840 0.130 0.42 0.092 5.9

740 0.235 1.21 0.373 24.0

660 0.260 1.11 0.337 21.7

580 0.205 0.92 0.220 14.2

500 0.140 0.88 0.162 10.4

400 0.240 0.41 0.143 9.2

300 0.245 0.58 0.176 11.3

LB 230 0 0 0.036 2.3

Total Q 1.55

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 1590 0 0 0.000 0.0

1490 0.160 0 0.000 0.0

1390 0.360 0.6 0.315 5.0

1290 0.440 0.77 0.494 7.9

1190 0.455 1.32 0.876 14.0

1090 0.370 1 0.539 8.6

990 0.455 0.96 0.637 10.2

890 0.585 1.22 1.040 16.6

790 0.575 1.36 1.140 18.2

690 0.395 0.77 0.443 7.1

590 0.370 0.9 0.485 7.7

490 0.240 0.75 0.262 4.2

390 0.190 0.13 0.031 0.5

RB 320 0.000 0 0.009 0.1

Total Q 6.27

Measurement 1 - Channel 1

Measurement 1 - Channel 2

Page 32 of 65



Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 100 0 0 0.002 0.4

150 0.120 0.13 0.011 2.9

200 0.170 0.71 0.088 22.2

150 0.160 0.7 0.163 41.1

300 0.110 0.69 0.111 27.9

LB 350 0 0 0.022 5.6

Total Q 0.40

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 230 0 0 0.004 0.2

280 0.245 0.17 0.036 2.1

350 0.310 0.72 0.277 16.0

450 0.180 0.83 0.174 10.1

510 0.160 0.77 0.108 6.2

570 0.230 1.08 0.217 12.6

630 0.255 1.3 0.290 16.8

690 0.230 1.35 0.362 20.9

790 0.255 0.68 0.253 14.6

890 0.050 0.1 0.007 0.4

RB 970 0 0 0.001 0.1

Total Q 1.73

Measurement 1 - Channel 3

Measurement 2 - Channel 1
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 345 0.240 0.7 0.157 2.4

545 0.380 0.87 0.723 11.1

645 0.400 0.85 0.496 7.6

745 0.480 0.94 0.658 10.1

845 0.520 1.11 0.841 12.9

945 0.520 1.09 0.826 12.7

1045 0.355 0.79 0.409 6.3

1145 0.440 1.48 0.949 14.6

1245 0.370 1.06 0.572 8.8

1345 0.420 0.89 0.545 8.4

1445 0.225 0.6 0.241 3.7

LB 1590 0.000 0 0.100 1.5

Total Q 6.52

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 305 0 0 0.002 0.5

325 0.090 0.47 0.022 6.1

275 0.165 0.62 0.075 20.9

225 0.155 0.73 0.082 23.2

275 0.150 0.44 0.108 30.4

RB 100 0 0 0.067 18.9

0.36

Station: TMC-H1

Date Monitored: 15-Jul-09

Time (24 hr): 15:00

Personnel: R. Larson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.42

Average Discharge Q (m³/s): 17.5

Error (+/- %) -

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 40.15 0.00193 17.5

Left bank 40.15 0.002 Failed

Average Q 17.5

Measurement 2 - Channel 2

Measurement 2 - Channel 3

Measurement 1
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station: TMC-H1

Date Monitored: 13-Aug-09

Time (24 hr): 17:55

Personnel: X. Pinto, J. Morgan

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.33

Average Discharge Q (m³/s): 3.99

Error (+/- %) 5.1

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 18.566 0.002227965 4.09

Left bank 18.566 0.002136279 3.89

Average Q 3.99

Station: TMC-H1

Date Monitored: 17-Sep-09

Time (24 hr): 17:20

Personnel: R. Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m): 0.38 +/- 0.010

Pressure Transducer (m): 0.35

Average Discharge Q (m³/s): 13.0

Error (+/- %) 1.6

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 20 0.002276 13.1

Left bank 20 0.002116 12.9

Average Q 13.0

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station: TMC-H1

Date Monitored: 21-Oct-09

Time (24 hr): 15:45

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): 0

Pressure Transducer (m): 0.014

Average Discharge Q (m³/s): 1.67

Error (+/- %) 5.94

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 240 0.000 0 0.001 0.0

290 0.255 0.09 0.013 0.8

350 0.410 0.74 0.137 8.4

380 0.470 0.63 0.089 5.5

410 0.440 0.56 0.074 4.6

440 0.455 0.61 0.069 4.3

460 0.475 0.65 0.062 3.8

480 0.460 0.39 0.036 2.2

500 0.445 0.57 0.051 3.1

520 0.450 0.97 0.087 5.4

540 0.470 0.87 0.082 5.0

560 0.540 0.83 0.090 5.5

580 0.520 0.64 0.067 4.1

600 0.580 0.92 0.107 6.6

620 0.570 0.75 0.086 5.3

640 0.540 0.78 0.084 5.2

660 0.465 0.72 0.084 5.2

690 0.500 0.9 0.135 8.3

720 0.460 0.8 0.110 6.8

750 0.405 0.58 0.141 8.7

840 0.325 0.06 0.020 1.2

RB 950 0.000 0 0.002 0.1

Total Q 1.62

Measurement 1

Page 36 of 65



Appendix E-1.2.  Flow Measurements within Ted Morris Creek at Station TMC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 950 0.000 0 0.011 0.6

800 0.380 0.37 0.155 9.0

730 0.410 0.85 0.157 9.1

710 0.540 0.97 0.144 8.4

675 0.450 0.75 0.093 5.4

655 0.465 0.76 0.071 4.1

635 0.540 0.82 0.089 5.1

615 0.570 0.66 0.075 4.4

595 0.570 0.63 0.072 4.2

575 0.550 0.73 0.080 4.7

555 0.370 1.14 0.084 4.9

535 0.475 0.88 0.084 4.9

515 0.470 0.84 0.079 4.6

495 0.410 0.33 0.027 1.6

475 0.500 0.43 0.054 3.1

445 0.475 0.76 0.108 6.3

415 0.435 0.65 0.085 4.9

385 0.450 0.63 0.085 4.9

355 0.420 0.63 0.079 4.6

325 0.400 0.68 0.082 4.7

295 0.280 0.08 0.010 0.6

LB 240 0.000 0 0.001 0.1

Total Q 1.72

Measurement 2
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 31-Jan-09

Time (24 hr): 14:47

Personnel: X. Pinto

Method: Velocity - area with Flowtracker

Staff Gauge (m): -

Measurement 1 -

Discharge Q (m³/s): 0.008

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
75 0 0 0 0

100 0.06 0.2047 0.0031 0.7

125 0.11 0.3505 0.0096 2.1

150 0.08 0.3288 0.0066 1.4

175 0.08 0.26 0.0052 1.1

200 0.09 0.1172 0.0026 0.6

225 0.14 0.3751 0.0131 2.8

250 0.14 0.7418 0.026 5.6

275 0.19 0.5854 0.0278 6

300 0.26 0.6593 0.0429 9.2

325 0.3 0.6939 0.052 11.2

350 0.28 0.4913 0.0344 7.4

375 0.28 0.9289 0.065 14

400 0.26 0.8897 0.0578 12.5

425 0.2 0.7282 0.0364 7.8

450 0.18 0.3856 0.0174 3.7

475 0.16 0.4657 0.0186 4

500 0.18 0.4064 0.0183 3.9

525 0.14 0.5591 0.0196 4.2

550 0.1 0.2535 0.0063 1.4

575 0.1 0.1078 0.0016 0.3

580 0 0 0 0

Total Q 0.00790

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 29-Mar-09

Time (24 hr): 12:55

Personnel: R. Larson

Method: Velocity - area with Flowtracker

Staff Gauge (m): at station

Pressure Transducer (m): -

Discharge Q (m³/s): 0.271

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
0 0 0 0 0

35 0.27 0.308 0.0249 9.2

60 0.3 0.1733 0.013 4.8

85 0.27 0.1339 0.009 3.3

110 0.26 0.114 0.0074 2.7

135 0.26 0.1784 0.0116 4.3

160 0.26 0.244 0.0159 5.9

185 0.26 0.4006 0.026 9.6

210 0.29 0.3544 0.0257 9.5

235 0.28 0.4481 0.0314 11.6

260 0.26 0.4823 0.0313 11.6

285 0.27 0.396 0.0267 9.9

310 0.31 0.4867 0.0377 13.9

335 0.35 0.2183 0.0191 7.1

360 0.29 -0.0089 -0.0006 -0.2

385 0.28 -0.0149 -0.001 -0.4

410 0.33 -0.0556 -0.0046 -1.7

435 0.32 -0.0173 -0.003 -1.1

520 0 0 0 0

Total Q 0.271

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 30 April, 2009

Time (24 hr): 15:40

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 1.250

Average Discharge Q (m³/s): 0.813

Error (+/- %) 3.04

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 520 0 0 0.000 0.0

rock upstream 500 0.150 0.02 0.001 0.1

rock upstream 475 0.275 0 0.000 0.0

rock upstream 450 0.405 0 0.000 0.0

rock upstream 425 0.375 0.01 0.001 0.1

rock upstream 400 0.420 0.01 0.001 0.1

rock upstream 375 0.370 0.01 0.001 0.1

350 0.420 0.39 0.041 5.1

325 0.440 0.92 0.101 12.6

300 0.385 0.77 0.074 9.3

275 0.365 0.71 0.065 8.1

250 0.350 0.78 0.068 8.5

225 0.375 0.7 0.066 8.2

200 0.420 0.76 0.080 10.0

175 0.405 0.6 0.061 7.6

150 0.400 0.39 0.039 4.9

125 0.455 0.38 0.043 5.4

100 0.420 0.38 0.040 5.0

75 0.355 0.55 0.049 6.1

50 0.450 0.52 0.053 6.6

RB 30 0 0 0.018 2.2

Total Q 0.800

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 30 0 0 0.02 2.5

85 0.430 0.47 0.08 9.8

110 0.460 0.33 0.04 4.6

135 0.400 0.39 0.04 4.7

160 0.370 0.46 0.04 5.2

185 0.400 0.75 0.08 9.1

210 0.375 0.66 0.06 7.5

235 0.370 0.72 0.07 8.1

260 0.370 0.79 0.07 8.9

285 0.370 0.7 0.06 7.8

310 0.400 0.71 0.07 8.6

335 0.465 0.87 0.10 12.3

360 0.430 0.52 0.06 6.8

385 0.375 0 0.00 0.0

410 0.440 0.21 0.02 2.8

435 0.380 0.12 0.01 1.4

460 0.345 0 0.00 0.0

485 0.220 0 0.00 0.0

510 0.070 0 0.00 0.0

LF 520 0 0 0.00 0.0

Total Q 0.825

Measurement 2

Page 41 of 65



Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 4-May-09

Time (24 hr): 10:00

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.305

Average Discharge Q (m³/s): 1.38

Error (+/- %) 15.08

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 560 0 0 0.001 0.1

530 0.20 0.15 0.009 0.6

500 0.33 0.07 0.007 0.5

470 0.43 0.62 0.080 5.4

440 0.45 0.09 0.012 0.8

rock upstream 410 0.42 0.12 0.015 1.0

rock upstream 380 0.45 0.46 0.062 4.2

350 0.46 0.91 0.126 8.5

320 0.47 0.7 0.099 6.6

290 0.46 0.97 0.134 9.0

260 0.47 1 0.141 9.5

230 0.49 0.64 0.094 6.3

200 0.51 0.75 0.115 7.7

170 0.51 0.72 0.110 7.4

140 0.47 0.4 0.056 3.8

110 0.48 0.7 0.101 6.8

80 0.50 0.77 0.154 10.4

30 0.50 0.52 0.091 6.1

50 0.47 0.41 0.053 3.6

RB 15 0 0 0.025 1.7

Total Q 1.49

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 15 0 0 0.01 0.8

40 0.50 0.46 0.06 4.5

65 0.50 0.64 0.09 6.9

95 0.49 0.72 0.11 8.3

125 0.50 0.53 0.08 6.2

155 0.49 0.62 0.09 7.1

185 0.47 0.8 0.11 8.8

215 0.49 0.8 0.12 9.2

245 0.46 0.8 0.11 8.6

275 0.39 0.98 0.11 9.0

305 0.48 0.86 0.12 9.7

335 0.48 0.75 0.11 8.5

365 0.46 0.74 0.10 8.0

rock upstream 395 0.42 0.02 0.00 0.2

rock upstream 425 0.43 0.06 0.01 0.6

455 0.40 0.24 0.03 2.3

485 0.36 0.05 0.01 0.4

515 0.20 0.17 0.01 0.8

545 0.03 0 0.00 0.0

LF 560 0 0 0.00 0.0

Total Q 1.28

Station: MCT-H1

Date Monitored: 4-Jun-09

Time (24 hr): 17:45

Personnel: R.Larson, J. Williams, K. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.56

Average Discharge Q (m³/s): 5.07

Error (+/- %) 2.9

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 19.64 0.0017503 5.14

Left bank 19.64 0.0017503 4.99

Average Q 5.07

Measurement 2

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 15-Jul-09

Time (24 hr): 14:00

Personnel: R.Larson, G. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.56

Average Discharge Q (m³/s): 9.37

Error (+/- %) 8.6

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 29.3 0.002116 8.97

Left bank 29.3 0.0022762 9.77

Average Q 9.37

Station: MCT-H1

Date Monitored: 13-Aug-09

Time (24 hr): 10:00

Personnel: Xavier Pinto, James Morgan

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.71

Average Discharge Q (m³/s): 5.03

Error (+/- %) 26.2

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 10.374 0.002136279 5.69

Left bank 10.374 0.002227965 4.37

Average Q 5.03

Measurement 1

Measurement 1

Page 44 of 65



Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 19-Sep-09

Time (24 hr): 13:40

Personnel: R.Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.69

Average Discharge Q (m³/s): 5.94

Error (+/- %) 31.3

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 20 0.002136279 5.01

Left bank 20 0.002227965 6.88

Average Q 5.95

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station: MCT-H1

Date Monitored: 20-Oct-09

Time (24 hr): 14:30

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.450

Average Discharge Q (m³/s): 1.06

Error (+/- %) 0.47

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 210 0 0 0.000 0.0

250 0.26 0 0.000 0.0

275 0.38 0 0.000 0.0

300 0.36 0.55 0.040 3.8

315 0.44 0.66 0.044 4.1

330 0.48 0.6 0.043 4.1

345 0.47 0.43 0.030 2.9

360 0.51 0.52 0.040 3.8

375 0.56 0.61 0.068 6.5

400 0.47 0.8 0.075 7.1

415 0.51 0.86 0.066 6.2

430 0.53 0.84 0.067 6.3

445 0.60 0.96 0.115 10.9

470 0.56 0.62 0.087 8.2

495 0.51 0.49 0.069 6.5

525 0.47 0.6 0.085 8.0

555 0.59 0.51 0.090 8.6

585 0.56 0.36 0.060 5.7

615 0.33 0.25 0.029 2.7

655 0.41 0.14 0.022 2.0

690 0.45 0.12 0.023 2.2

RB 740 0 0 0.003 0.3

Total Q 1.05

Measurement 1
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Appendix E-1.2.  Flow Measurements within McTagg Creek at Station MCT-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 740 0 0 0.007 0.6

670 0.46 0.21 0.053 5.0

630 0.31 0.29 0.031 3.0

600 0.51 0.37 0.057 5.3

570 0.57 0.45 0.077 7.3

540 0.58 0.29 0.050 4.8

510 0.59 0.47 0.083 7.9

480 0.59 0.62 0.101 9.5

455 0.56 0.53 0.059 5.6

440 0.53 0.9 0.072 6.8

425 0.59 0.84 0.074 7.0

410 0.54 0.87 0.094 8.9

385 0.56 0.59 0.066 6.2

370 0.51 0.52 0.040 3.8

355 0.49 0.57 0.042 4.0

340 0.51 0.35 0.036 3.4

315 0.46 0.65 0.075 7.1

290 0.39 0.43 0.042 4.0

265 0.36 0.01 0.001 0.1

225 0.16 0 0.000 0.0

LB 210 0 0 0.000 0.0

Total Q 1.06

Measurement 2
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station: MC-H1

Date Monitored: 1-May-09

Time (24 hr): 9:45

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Measurement 1 0.000

Average Discharge Q (m³/s): 0.616

Error (+/- %) 2.43

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 750 0 0 0.000 0.0

720 0.12 0 0.000 0.0

690 0.14 0 0.000 0.0

660 0.26 0 0.000 0.0

630 0.3 0.01 0.001 0.1

600 0.37 0.04 0.004 0.7

570 0.32 0.04 0.004 0.6

540 0.34 0.11 0.011 1.9

510 0.39 0.55 0.064 10.7

480 0.44 0.58 0.077 12.7

450 0.35 0.52 0.055 9.1

420 0.36 1.02 0.110 18.3

390 0.28 0.69 0.058 9.7

360 0.32 0.62 0.060 9.9

330 0.35 0.38 0.040 6.6

300 0.34 0.19 0.019 3.2

270 0.28 0.21 0.018 2.9

240 0.28 0.04 0.003 0.6

210 0.32 0.02 0.002 0.3

190 0.32 0.18 0.014 2.4

160 0.37 0.23 0.026 4.3

130 0.31 0.29 0.027 4.5

100 0.13 0.21 0.008

70 0.1 0 0.000 0.0

45 0 0 0.000 0.0

LB 20 0 0 0.000 0.0

Total Q 0.601

Measurement 1
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 20 0 0 0.000 0.0

50 0.08 0 0.000 0.0

80 0.13 0 0.000 0.0

110 0.3 0.28 0.025 4.2

140 0.36 0.27 0.029 4.9

170 0.38 0.19 0.022 3.6

200 0.34 0.26 0.027 4.4

230 0.26 0.03 0.002 0.4

260 0.28 0.2 0.017 2.8

290 0.32 0.12 0.012 1.9

320 0.34 0.32 0.033 5.4

350 0.32 0.78 0.075 12.5

380 0.35 0.52 0.055 9.1

410 0.36 1.11 0.120 20.0

440 0.39 0.46 0.054 9.0

470 0.3 0.57 0.051 8.5

500 0.38 0.56 0.064 10.6

530 0.36 0.3 0.032 5.4

560 0.32 0.1 0.010 1.6

590 0.36 0.04 0.004 0.7

620 0.37 0 0.000 0.0

650 0.25 0 0.000 0.0

680 0.19 0 0.000 0.0

710 0.12 0 0.000 0.0

750 0 0 0.000 0.0

Total Q 0.630

Measurement 2
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station: MC-H1

Date Monitored: 4-Jun-09

Time (24 hr): 14:30

Personnel: R. Larson, J. Williams, K. Johnson

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.345

Average Discharge Q (m³/s): 5.48

Error (+/- %) 0.59

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 1620 0 0 0.002 0.0

1580 0.105 0.14 0.013 0.2

1500 0.52 0.5 0.303 5.6

1420 0.665 0.79 0.613 11.2

1340 0.66 0.82 0.631 11.6

1260 0.64 0.79 0.553 10.1

1190 0.64 0.74 0.483 8.9

1120 0.62 0.75 0.474 8.7

1050 0.63 0.71 0.456 8.4

980 0.52 0.62 0.329 6.0

910 0.46 0.62 0.291 5.3

840 0.42 0.73 0.335 6.2

760 0.365 0.71 0.283 5.2

690 0.335 0.72 0.246 4.5

620 0.28 0.66 0.189 3.5

550 0.225 0.54 0.124 2.3

480 0.18 0.45 0.083 1.5

410 0.16 0.23 0.035 0.6

LB 350 0 0 0.006 0.1

Total Q 5.45

Measurement 1
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 360 0 0 0.011 0.2

440 0.165 0.31 0.060 1.1

520 0.2 0.48 0.112 2.0

600 0.26 0.61 0.185 3.4

680 0.33 0.73 0.281 5.1

760 0.395 0.75 0.345 6.3

840 0.4 0.79 0.345 6.3

910 0.48 0.76 0.372 6.8

980 0.555 0.69 0.391 7.1

1050 0.64 0.74 0.483 8.8

1120 0.62 0.71 0.449 8.1

1190 0.62 0.72 0.423 7.7

1250 0.66 0.79 0.494 9.0

1320 0.65 0.65 0.431 7.8

1390 0.68 0.76 0.527 9.6

1460 0.66 0.62 0.418 7.6

1530 0.475 0.39 0.176 3.2

1590 0.16 0.08 0.009 0.2

1630 0 0 0.001 0.0

Total Q 5.51

Station: MC-H1

Date Monitored: 13-Jul-09

Time (24 hr): 15:30

Personnel: R. Larson, X. Pinto, G. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.57

Average Discharge Q (m³/s): 20.4

Error (+/- %) 15.8

. Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 31.12 0.002276 17.15

Left bank 31.12 0.002116 23.56

Average Q 20.36

Measurement 2

Measurement 1
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station: MC-H1

Date Monitored: 15-Aug-09

Time (24 hr): 15:54

Personnel: Xavier Pinto, James Morgan

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.43

Average Discharge Q (m³/s): 8.09

Error (+/- %) 2.7

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 34.31 0.001930 7.87

Left bank 34.31 0.0019944 8.30

Average Q 8.09

Station: MC-H1

Date Monitored: 18-Sep-09

Time (24 hr): 14:40

Personnel: R.Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.44

Average Discharge Q (m³/s): 7.74

Error (+/- %) 3.3

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 29.25 0.0019944 7.48

Left bank 29.25 0.0019944 7.99

Average Q 7.74

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station: MC-H1

Date Monitored: 20-Oct-09

Time (24 hr): 12:40

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.095

Average Discharge Q (m³/s): 0.953

Error (+/- %) 2.69

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 1665 0 0 0.004 0.4

1620 0.2 0.2 0.019 1.9

1570 0.31 0.48 0.074 7.6

1520 0.46 0.42 0.097 9.9

1470 0.42 0.5 0.105 10.7

1420 0.44 0.57 0.125 12.8

1370 0.37 0.58 0.097 9.9

1330 0.33 0.54 0.071 7.3

1290 0.28 0.52 0.058 6.0

1250 0.26 0.45 0.053 5.4

1200 0.26 0.52 0.068 6.9

1150 0.22 0.51 0.056 5.7

1100 0.2 0.39 0.039 4.0

1050 0.18 0.38 0.034 3.5

1000 0.16 0.26 0.021 2.1

950 0.14 0.19 0.013 1.4

900 0.12 0.13 0.008 0.8

850 0.15 0.16 0.014 1.5

780 0.14 0.13 0.020 2.0

LB 635 0 0 0.003 0.3

Total Q 0.979

Measurement 1
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Appendix E-1.2.  Flow Measurements within Mitchell Creek at Station MC-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 635 0 0 0.006 0.7

810 0.16 0.18 0.035 3.7

875 0.12 0.13 0.009 1.0

925 0.12 0.18 0.011 1.2

975 0.13 0.22 0.014 1.5

1025 0.16 0.36 0.029 3.1

1075 0.17 0.41 0.035 3.8

1125 0.2 0.43 0.043 4.6

1175 0.22 0.52 0.057 6.2

1225 0.27 0.36 0.049 5.2

1275 0.26 0.45 0.053 5.7

1315 0.31 0.51 0.063 6.8

1355 0.36 0.53 0.076 8.2

1395 0.39 0.58 0.096 10.4

1440 0.45 0.48 0.103 11.1

1490 0.43 0.47 0.101 10.9

1540 0.39 0.47 0.092 9.9

1590 0.27 0.36 0.049 5.2

1640 0.17 0.11 0.007 0.8

1665 0 0 0.001 0.1

Total Q 0.928

Measurement 2
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Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station: SL-H1

Date Monitored: 31-Jan-09

Time (24 hr): 13:33

Personnel: X. Pinto

Method: Velocity - area with Flowtracker

Staff Gauge (m): -

Measurement 1 -

 Discharge Q (m³/s): 0.440

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 100 0.1 0 0.0005 0.1

150 0.26 0.1838 0.0239 5.4

200 0.31 0.1385 0.0215 4.9

250 0.38 0.303 0.0576 13.1

300 0.34 0.1843 0.0313 7.1

350 0.38 0.2358 0.0448 10.2

400 0.38 0.1748 0.0332 7.6

450 0.36 0.2352 0.0423 9.6

500 0.34 0.1068 0.0182 4.1

550 0.3 0.1574 0.0236 5.4

600 0.26 0.2009 0.0261 5.9

650 0.2 0.1572 0.0157 3.6

700 0.23 0.1059 0.0122 2.8

750 0.28 0.1187 0.0166 3.8

800 0.2 0.2068 0.0207 4.7

850 0.34 0.1711 0.0291 6.6

900 0.38 0.0361 0.0069 1.6

950 0.34 0.097 0.0115 2.6

970 0.28 0.0937 0.0039 0.9

980 0 0 0 0

Total Q 0.440

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station: SL-H1

Date Monitored: 29-Mar-09

Time (24 hr): 11:10

Personnel: R. Larson

Method: Velocity - area with Flowtracker

Staff Gauge (m): about 50 m downstream from the Lake

Pressure Transducer (m): -

Discharge Q (m³/s): 0.284

Error (+/- %) -

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)
475 0 0 0 0

440 0.15 0.3173 0.0131 4.6

420 0.12 0.4528 0.0109 3.8

400 0.12 0.1069 0.0026 0.9

380 0.14 0.5637 0.0158 5.6

360 0.16 0.1375 0.0044 1.5

340 0.19 0.514 0.0195 6.9

320 0.13 0.632 0.0164 5.8

300 0.15 0.6654 0.02 7

280 0.19 0.4611 0.0175 6.2

260 0.14 0.7568 0.0212 7.5

240 0.15 0.7878 0.0236 8.3

220 0.18 0.6772 0.0244 8.6

200 0.18 0.7803 0.0281 9.9

180 0.25 0.3802 0.019 6.7

160 0.15 0.4458 0.0134 4.7

140 0.17 0.633 0.0215 7.6

120 0.17 0.4593 0.0156 5.5

100 0.11 -0.0235 -0.0006 -0.2

70 0.05 -0.0983 -0.002 -0.7

20 0 0 0 0

Total Q 0.284

Measurement 1

Page 56 of 65



Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station: SL-H1

Date Monitored: 30 April, 2009

Time (24 hr): 12:30

Personnel: R. Larson, X. Pinto

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.072

Average Discharge Q (m³/s): 0.927

Error (+/- %) 3.00

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Left Bank 1330 0 0 0.000 0.0

1300 0.13 0 0.000 0.0

1240 0.27 0.11 0.018 2.0

1180 0.45 0.21 0.057 6.2

1120 0.45 0.21 0.057 6.2

1060 0.34 0.28 0.057 6.3

1000 0.17 0.01 0.001 0.1

940 0.26 0.35 0.055 6.0

880 0.37 0.24 0.053 5.8

820 0.4 0.2 0.048 5.3

760 0.355 0.37 0.079 8.6

700 0.475 0.33 0.094 10.3

640 0.54 0.3 0.097 10.6

580 0.54 0.3 0.097 10.6

520 0.52 0.29 0.090 9.9

460 0.4 0.35 0.084 9.2

400 0.195 0.22 0.026 2.8

340 0.15 0 0.000 0.0

Right Bank 270 0 0 0.000 0.0

Total Q 0.913

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Right Bank 270 0 0 0.000 0.0

310 0.1 0 0.000 0.0

370 0.27 0.16 0.043 4.5

430 0.445 0.19 0.051 5.5

490 0.45 0.31 0.097 10.3

550 0.52 0.28 0.086 9.1

610 0.51 0.33 0.103 10.9

670 0.52 0.29 0.087 9.3

730 0.5 0.25 0.060 6.4

790 0.4 0.27 0.068 7.2

850 0.42 0.26 0.050 5.3

910 0.32 0.34 0.044 4.7

970 0.215 0.37 0.058 6.1

1030 0.26 0.19 0.048 5.2

1090 0.425 0.24 0.076 8.1

1150 0.53 0.2 0.056 6.0

1210 0.47 0.14 0.013 1.4

1270 0.16 0 0.000 0.0

Left Bank 1330 0 0 0.000 0.0

0.941

Station: SL-H1

Date Monitored: 6-Jun-09

Time (24 hr): 13:00

Personnel: R. Larson, J. Williams, K. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.78

Average Discharge Q (m³/s): 19.4

Error (+/- %) 0.0

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 40.356 0.00193 19.4

Left bank 40.356 no measurement

Average Q 19.4

Measurement 2

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station: SL-H1

Date Monitored: 16-Jul-09

Time (24 hr): 12:00

Personnel: R. Larson, G. Johnson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.86

Average Discharge Q (m³/s): 23.9

Error (+/- %) 4.8

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 61.36 0.002276 24.5

Left bank 61.36 0.002116 23.3

Average Q 23.9

Station: SL-H1

Date Monitored: 14-Aug-09

Time (24 hr): 13:20

Personnel: X. Pinto, J. Morgan

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.68

Average Discharge Q (m³/s): 13.3

Error (+/- %) 4.9

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 41.945 0.0019944 13.6

Left bank 41.945 0.00193 13.0

Average Q 13.3

Station: SL-H1

Date Monitored: 18-Sep-09

Time (24 hr): 13:15

Personnel: R. Larson, J. Robinson

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.74

Average Discharge Q (m³/s): 15.2

Error (+/- %) 5.6

Salt Mass K Q

Notes (kg) (mS L)/(cm mg) (m³/s)

Right bank 40 0.0019944 14.8

Left bank 40 0.0019944 15.6

Average Q 15.2

Measurement 1

Measurement 1

Measurement 1
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Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station: SL-H1

Date Monitored: 22-Oct-09

Time (24 hr): 14:25

Personnel: R. Larson, J.Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.257

Average Discharge Q (m³/s): 2.46

Error (+/- %) 3.92

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Left Bank 1680 0 0 0.006 0.2

1570 0.24 0.3 0.068 2.7

1490 0.28 0.39 0.087 3.5

1410 0.335 0.43 0.122 4.9

1320 0.41 0.61 0.225 9.0

1230 0.46 0.85 0.254 10.1

1190 0.47 0.84 0.178 7.1

1140 0.56 1.01 0.226 9.0

1110 0.55 0.94 0.155 6.2

1080 0.54 0.92 0.149 5.9

1050 0.53 1.08 0.172 6.8

1020 0.51 1.13 0.173 6.9

990 0.515 0.86 0.133 5.3

960 0.5 0.88 0.132 5.3

930 0.41 1.02 0.125 5.0

900 0.37 0.92 0.102 4.1

870 0.325 0.78 0.076 3.0

840 0.34 0.54 0.055 2.2

810 0.24 0.55 0.053 2.1

760 0.2 0.17 0.019 0.7

Right Bank 700 0 0 0.002 0.1

Total Q 2.51

Measurement 1

Page 60 of 65



Appendix E-1.2.  Flow Measurements within Sulphurets Lake at Station SL-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

Right Bank 700 0 0 0.000 0.0

780 0.24 0.39 0.059 2.4

825 0.29 0.57 0.062 2.6

855 0.355 0.64 0.068 2.8

885 0.41 0.74 0.091 3.8

915 0.35 0.88 0.092 3.8

945 0.35 0.97 0.085 3.5

965 0.465 0.83 0.096 4.0

995 0.425 0.92 0.117 4.9

1025 0.54 0.97 0.157 6.5

1055 0.575 0.88 0.152 6.3

1085 0.55 1.09 0.180 7.4

1115 0.56 1.07 0.180 7.4

1145 0.54 0.94 0.152 6.3

1175 0.48 0.85 0.122 5.1

1205 0.525 0.78 0.123 5.1

1235 0.48 0.81 0.126 5.2

1270 0.4 0.84 0.143 5.9

1320 0.405 0.68 0.179 7.4

1400 0.26 0.54 0.126 5.2

1500 0.32 0.26 0.083 3.4

1600 0.175 0.14 0.022 0.9

Left Bank 1680 0 0 0.000 0.0

Total Q 2.42

Measurement 2
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Appendix E-1.2.  Flow Measurements within Blue Jack Lake at Station BJL-H1 in 2009

Station: BJL-H1

Date Monitored: 16-Jul-09

Time (24 hr): 12:00

Personnel: R. Larson, G. Johnson

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Measurement 1 0.84797

Average Discharge Q (m³/s): 1.78

Error (+/- %) 6.73

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 820 0 0 0.0005 0.0

790 0.155 0.09 0.0045 0.2

755 0.22 0.4 0.0308 1.7

720 0.27 0.64 0.0605 3.3

685 0.265 0.6 0.0557 3.0

650 0.065 1.22 0.0278 1.5

615 0.24 1.21 0.1016 5.5

580 0.22 1.33 0.1024 5.6

545 0.25 1.53 0.1339 7.3

510 0.19 1.21 0.0805 4.4

rock upstream 475 0.275 0.8 0.0770 4.2

440 0.25 0.85 0.0744 4.0

405 0.185 1.07 0.1316 7.2

307 0.275 1.01 0.1819 9.9

340 0.35 0.94 0.1201 6.5

300 0.34 1.04 0.1326 7.2

265 0.35 0.99 0.1213 6.6

230 0.47 1.39 0.2287 12.4

195 0.44 0.64 0.0986 5.4

160 0.275 0.71 0.0683 3.7

RB 125 0 0 0.0051 0.3

Total Q 1.84

Measurement 1
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Appendix E-1.2.  Flow Measurements within Blue Jack Lake at Station BJL-H1 in 2009

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 125 0 0 0.000496125 0.0

140 0.21 0.21 0.0121275 0.7

180 0.34 1.23 0.156825 9.1

215 0.505 1.01 0.1785175 10.4

250 0.355 1.11 0.1379175 8.0

285 0.405 0.98 0.128993 7.5

315 0.37 1.34 0.14874 8.7

345 0.34 0.98 0.108290 6.3

380 0.27 1.07 0.10112 5.9

415 0.18 0.86 0.05418 3.2

450 0.195 1.19 0.08122 4.7

485 0.275 0.76 0.07315 4.3

520 0.205 1.39 0.09973 5.8

555 0.235 1.38 0.11351 6.6

590 0.26 1.22 0.11102 6.5

on top of rock 625 0.075 1.43 0.0375375 2.2

660 0.16 1.14 0.06384 3.7

695 0.22 0.24 0.01848 1.1

730 0.225 0.71 0.0559125 3.3

765 0.205 0.35 0.0251125 1.5

800 0.13 0.29 0.01131 0.7

LB 825 0 0 0 0.0

Total Q 1.72

Station: BJL-H1

Date Monitored: 15-Aug-09

Time (24 hr): 5:45

Personnel: X. Pinto, J. Morgan

Method: Salt dilution

Staff Gauge (m): -

Pressure Transducer (m): 0.68577

Average Discharge Q (m³/s): 0.790

Error (+/- %) 0.9

Salt Mass K Q

Right bank - A 1.988 0.00193 0.790

Left bank - A 1.988 0.0019944 0.790

Average Q 0.790

Measurement 2

Measurement 1
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Appendix E-1.2.  Flow Measurements within Blue Jack Lake at Station BJL-H1 in 2009

Station: BJL-H1

Date Monitored: 17-Sep-09

Time (24 hr): 18:00

Personnel: R. Larson, J. Robinson

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): 0.75389

Average Discharge Q (m³/s): 1.098

Error (+/- %)

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

LB 210 0 0 0.0026 0.2

330 0.21 0.21 0.0397 3.6

390 0.31 0.68 0.1054 9.6

430 0.37 0.64 0.1066 9.7

480 0.555 0.74 0.1437 13.1

500 0.505 0.7 0.0884 8.0

530 0.47 0.79 0.1114 10.1

560 0.5 0.77 0.0963 8.8

580 0.555 0.54 0.0749 6.8

610 0.56 0.64 0.1075 9.8

640 0.57 0.73 0.1248 11.4

670 0.47 0.63 0.0888 8.1

700 0.115 0.15 0.0069 0.6

750 0 0 0.0009 0.1

Total Q 1.098

Measurement 1
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Appendix E-1.2.  Flow Measurements within Blue Jack Lake at Station BJL-H1 in 2009

Station: BJL-H1

Date Monitored: 23-Oct-09

Time (24 hr): 16:30

Personnel: R. Larson, J. Williams

Method: Velocity - area with Swoffer

Staff Gauge (m): -

Pressure Transducer (m): -

Average Discharge Q (m³/s): 0.273

Error (+/- %)

Station Depth Velocity Q % of Total Q

Notes (cm) (m) (m/s) (m³/s)

RB 115 0 0 0.0001 0.0

150 0.115 0.02 0.0007 0.3

180 0.42 0.59 0.0496 18.2

190 0.41 0.65 0.0267 9.8

200 0.39 0.55 0.0215 7.9

210 0.36 0.54 0.0194 7.1

220 0.38 0.51 0.0194 7.1

230 0.38 0.55 0.0209 7.7

240 0.35 0.47 0.0165 6.0

250 0.44 0.47 0.0207 7.6

260 0.44 0.42 0.0185 6.8

270 0.3 0.35 0.0105 3.9

280 0.36 0.36 0.0130 4.8

290 0.41 0.32 0.0131 4.8

300 0.42 0.19 0.0120 4.4

320 0.34 0.15 0.0102 3.7

340 0.31 0 0.0000 0.0

370 0.21 0 0.0000 0.0

410 0 0 0.0000 0.0

Total Q 0.273

Measurement 1

Page 65 of 65



Date Monitored: 24-Sep-08 Staff Gauge (m): 0.690
Time (24 hr): 11:40 Pressure Transducer (m): 0.620

Personnel: R. Larson, T. Larsen Discharge (m3/s): 0.637
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
LB 14.9 0 0 0 0

14.7 8 0 0 0
13.8 31.5 27 0.085 13.3
12.7 30.5 4 0.012 1.9
11.8 23 47 0.097 15.3
10.9 18 20 0.032 5.1
10 24 90 0.194 30.5
9.1 21 70 0.132 20.8
8.2 16 19 0.027 4.3
7.3 10.5 5 0.005 0.7
6.4 6.5 70 0.041 6.4
5.5 8 9 0.006 1.0
4.6 0 0 0.000 0.0
3.7 0 0 0.000 0.0
3.5 5 17 0.004 0.7

Left Bank 2.7 0 0 0 0

Date Monitored: 29-Oct-08 Staff Gauge (m): 0.463
Time (24 hr): 12:08 Pressure Transducer (m):

Personnel: Xavier Pinto Discharge (m3/s): 0.599
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)

0.4 0.006 1.0
0.7 22 0.32 0.021 3.5
1 29 0.38 0.033 5.5

1.3 35 0.4 0.042 7.0
1.6 39 0.42 0.049 8.2
1.9 31 0.53 0.049 8.2
2.2 25 0.65 0.049 8.1
2.5 31 0.47 0.044 7.3
2.8 44 0.3 0.040 6.6
3.1 40 0.25 0.030 5.0
3.4 40 0.37 0.044 7.4
3.7 37 0.2 0.022 3.7
4 35 0.25 0.026 4.4

4.3 33 0.5 0.050 8.3
4.6 27 0.25 0.020 3.4
4.9 24 0.36 0.026 4.3
5.2 23 0.31 0.021 3.6
5.5 22 0.14 0.009 1.5
5.8 19 0.11 0.006 1.0
6.1 12 0.27 0.010 1.6
6.4 0.002 0.3

Manual Flow Measurements at UR-H2 in 2008
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Date Monitored: 12-May-08 Staff Gauge (m): 0.340
Time (24 hr): 12:35 Pressure Transducer (m): 0.280

Personnel: G.Norton, R. Larson Discharge (m3/s): 18.523
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Right Bank 42 0 0 0 0

41.5 5 0 0 0
40.5 15.5 0.14 0.033 0.2
38.5 22.5 0.36 0.162 0.9
36.5 26 0.53 0.276 1.5
34.5 31 0.61 0.378 2.0
32.5 36 0.67 0.482 2.6
30.5 40 0.81 0.648 3.5
28.5 45 0.83 0.747 4.0
26.5 57 0.9 1.026 5.5
24.5 62 1.11 1.376 7.4
22.5 67 1.14 1.528 8.2
20.5 67.5 0.85 1.148 6.2
18.5 75 1.24 1.860 10.0
16.5 76 1.24 1.885 10.2
14.5 79 1.19 1.880 10.2
12.5 82 1 1.640 8.9
10.5 60 1.05 1.260 6.8
8.5 50.5 0.89 0.899 4.9
6.5 60 0.72 0.864 4.7
4.5 52 0.42 0.328 1.8
3.5 32 0.29 0.093 0.5

Left Bank 2.5 0 0 0.012 0.1

Date Monitored: 5-Jun-08 Staff Gauge (m): 0.820
Time (24 hr): Pressure Transducer (m): 0.740

Personnel: R. Larson, D. Quock Discharge (m3/s): 54.14
Method: Salt Dilution

Amount used: 81.5 kg
Stream Width: 50 m
Mixing Reach: 3200 m Q

Notes (m3/s)
Left Bank
Right Bank 54.14

(continued)

Manual Flow Measurements at UR-H1 in 2008
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Date Monitored: 26-Jul-08 Staff Gauge (m):
Time (24 hr): 8:00 Pressure Transducer (m): 0.730

Personnel: G.Norton, J.Robinson Discharge (m3/s):
Method: Salt Dilution

Amount used: 60 kg
Stream Width: 50 m
Mixing Reach: 3200 m

Notes
Left Bank
Right Bank

Date Monitored: 4-Sep-08 Staff Gauge (m):
Time (24 hr): 17:45 Pressure Transducer (m): 0.32

Personnel: X. Pinto Discharge (m3/s): 14.380
Method: Salt Dilution

Amount used: 63.2 kg
Stream Width: 50 m
Mixing Reach: 3200 m Q

Notes (m3/s)
Left Bank 13.61
Right Bank 15.15

(continued)

measurement unsuccessful
measurement unsuccessful

(m3/s)

Manual Flow Measurements at UR-H1 in 2008 (continued)

Q
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Date Monitored: 27-Sep-08 Staff Gauge (m): 0.200
Time (24 hr): 12:00 Pressure Transducer (m): 0.120

Personnel: R. Larson, T. Larsen Discharge (m3/s): 10.215
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Right Bank 35.6 0 0 0 0

35 8 0 0 0
33.5 40 0.39 0.234 2.3
32 57.5 0.86 0.742 7.3

30.5 65 0.75 0.731 7.2
29 61 1.08 0.988 9.7

27.5 59 0.78 0.690 6.8
26 51.5 0.7 0.541 5.3

24.5 52 1.13 0.881 8.6
23 51 0.8 0.612 6.0

21.5 44 0.94 0.620 6.1
20 46 0.8 0.552 5.4

18.5 44 0.81 0.535 5.2
17 45 0.62 0.419 4.1

15.5 37.5 0.68 0.383 3.7
14 37 0.59 0.327 3.2

12.5 47 0.6 0.423 4.1
11 50.5 0.83 0.629 6.2
9.5 51 0.85 0.650 6.4
8 23.5 0.66 0.233 2.3

6.5 8 0.21 0.025 0.2
5 0 0 0 0

Left Bank 3.3 0 0 0 0

Date Monitored: 27-Sep-08 Staff Gauge (m): 0.200
Time (24 hr): Pressure Transducer (m): 0.12

Personnel: R. Larson, T. Larsen Discharge (m3/s): 8.644
Method: Salt Dilution

Amount used: 53.93 kg
Stream Width: 50 m
Mixing Reach: 3200 m Q

Notes (m3/s)
Left Bank 7.96
Right Bank 9.33

(continued)

Manual Flow Measurements at UR-H1 in 2008 (continued)
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Date Monitored: 30-Oct-08 Staff Gauge (m): 0.349
Time (24 hr): 15:50 Pressure Transducer (m): 0.279

Personnel: Xavier Pinto Discharge (m3/s): 14.164
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 2.5 0.002 0.0

3 18 0.1 0.023 0.2
5 37 0.52 0.385 2.7
7 37 0.71 0.525 3.7
9 37 0.94 0.696 4.9
11 44 1.25 1.100 7.8
13 50 1.25 1.250 8.8
15 50 1.21 1.210 8.5
17 47 1.42 1.335 9.4
19 51 1.47 1.499 10.6
21 46 1.33 1.224 8.6
23 41 1.52 1.246 8.8
25 39 1.07 0.835 5.9
27 39 1.2 0.936 6.6
29 49 0.95 0.931 6.6
31 51 0.62 0.632 4.5
33 66 0.22 0.290 2.1
35 87 0.03 0.038 0.3

left bank 35.9 0.008 0.1
(continued)

Manual Flow Measurements at UR-H1 in 2008 (continued)
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Date Monitored: 2-Dec-08 Staff Gauge (m):
Time (24 hr): 13:54:44 Pressure Transducer (m):

Personnel: Xavier Pinto Discharge (m3/s): 7.519
Method: Flow Tracker

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)

1.5 0 0 0 0
2.8 8 0.4112 0.043 0.6
4.1 34 0.8183 0.362 4.8
5.4 62 1.1268 0.908 12.1
6.7 58 1.1689 0.881 11.7
8 60 1.1699 0.913 12.1

9.3 60 0.7674 0.599 8
10.6 56 0.9999 0.728 9.7
11.9 50 0.824 0.536 7.1
13.2 44 0.9316 0.533 7.1

14.5 43 0.7414 0.414 5.5
15.8 39 0.7142 0.362 4.8
17.1 38 0.6525 0.322 4.3
18.4 28 0.6555 0.239 3.2
19.7 25 0.5844 0.190 2.5
21 25 0.4048 0.132 1.7

22.3 22 0.4065 0.116 1.5
23.6 23 0.3811 0.114 1.5
24.9 19 0.2841 0.070 0.9
26.2 18 0.2039 0.048 0.6
27.5 8 0.1044 0.011 0.1
28.8 0 0 0 0

Manual Flow Measurements at UR-H1 in 2008 (completed)
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Date Monitored: 11-May-08 Staff Gauge (m): 0.065
Time (24 hr): 15:55 Pressure Transducer (m): 0.340

Personnel: G.Norton, R. Larson Discharge (m3/s): 7.973
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 0.9 0 0 0.000 0.0

1.5 11 0.04 0.004 0.0
2.5 24.5 0.27 0.066 0.8
3.5 22.5 0.57 0.128 1.6
4.5 26 0.92 0.239 3.0
5.5 35 0.7 0.245 3.1
6.5 37 0.91 0.337 4.2
7.5 29 0.74 0.215 2.7
8.5 32 0.95 0.304 3.8
9.5 45 0.69 0.311 3.9
10.5 41 1.04 0.426 5.3
11.5 45 0.62 0.279 3.5
12.5 50 0.98 0.490 6.1
13.5 50 0.88 0.440 5.5
14.5 53 1.03 0.546 6.8
15.5 44 0.85 0.374 4.7
16.5 49 0.88 0.431 5.4
17.5 55 0.48 0.264 3.3
18.5 52 0.83 0.432 5.4
19.5 48 0.76 0.365 4.6
20.5 55 0.91 0.501 6.3
21.5 50 0.95 0.475 6.0
22.5 46 1.03 0.474 5.9
23.5 50.5 0.84 0.424 5.3
24.5 38 0.53 0.201 2.5
25.5 16 0.02 0.003 0.0

Right Bank 26.2 0 0 0.000 0.0

Date Monitored: 31-Aug-08 Staff Gauge (m):
Time (24 hr): 12:00 Pressure Transducer (m): 0.620

Personnel: X. Pinto Discharge (m3/s): 19.570
Method: Salt Dilution

Amount used: 80.18 kg
Steam Width: 25 m

Mixing Reach: 6000 m Q
Notes (m3/s)
Left Bank 20.42
Right Bank 18.72

(continued)

Manual Flow Measurements at SC-H1 in 2008
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Date Monitored: 27-Sep-08 Staff Gauge (m): 0.160
Time (24 hr): 7:45 Pressure Transducer (m): 0.424

Personnel: R.Larson, T. Larsen Discharge (m3/s): 12.457
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 26.9 0 0 0.028 0.2

25 33 0.36 0.202 1.6
23.5 43 0.66 0.426 3.4
22 44 1.21 0.799 6.4

20.5 42.5 0.77 0.491 3.9

19 48 0.59 0.425 3.4

17.5 61 0.7 0.641 5.1
16 50 1.18 0.885 7.1

14.5 57.5 1.16 1.001 8.0
13 64.5 0.97 0.938 7.5

11.5 66 1.36 1.346 10.8
10 73 1.09 1.194 9.6
8.5 61 1.23 1.125 9.0
7 63 1.28 1.210 9.7

5.5 69 1.02 1.056 8.5
4 63 0.68 0.643 5.2

2.5 36.5 0.08 0.044 0.4
Right Bank 1 0 0 0.005 0.0

Date Monitored: 27-Sep-08 Staff Gauge (m): 0.160
Time (24 hr): 7:35 Pressure Transducer (m): 0.42

Personnel: R. Larson, T.Larsen Discharge (m3/s): 12.716
Method: Salt Dilution

Amount used: 28.98 kg
Steam Width: 25 m

Mixing Reach: 6000 m Q
Notes (m3/s)
Left Bank
Right Bank 12.71613799
Probe not setup properly

(continued)

Manual Flow Measurements at SC-H1 in 2008 (continued)
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Date Monitored: 30-Oct-08 Staff Gauge (m): 0.055
Time (24 hr): 14:28 Pressure Transducer (m): 0.333

Personnel: Xavier Pinto Discharge (m3/s): 9.138
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 7 0.001 0.0

8 10 0.03 0.003 0.0
9 29 0.38 0.110 1.2
10 51 0.66 0.337 3.7
11 58 0.67 0.389 4.3
12 55 1.12 0.616 6.7
13 50 0.95 0.475 5.2
14 56 0.75 0.420 4.6
15 58 0.95 0.551 6.0
16 51 1.01 0.515 5.6
17 57 1.01 0.576 6.3
18 56 1.19 0.666 7.3
19 61 1.28 0.781 8.5
20 60 0.9 0.540 5.9
21 56 0.85 0.476 5.2
22 51 1.01 0.515 5.6
23 46 0.75 0.345 3.8
24 45 0.88 0.396 4.3
25 34 0.83 0.282 3.1
26 27 0.93 0.251 2.7
27 36 0.81 0.292 3.2

28 31 0.58 0.180 2.0
29 21 0.46 0.097 1.1
30 29 0.7 0.203 2.2
31 30 0.4 0.120 1.3
32 13 0.02 0.002 0.0

left bank 32.4 0.000 0.0

Manual Flow Measurements at SC-H1 in 2008 (continued)
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Date Monitored: 2-Dec-08 Staff Gauge (m):
Time (24 hr): 15:40:49 Pressure Transducer (m):

Personnel: Xavier Pinto Discharge (m3/s): 5.544
Method: Flow Tracker

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)

10.5 18 0 0.072 1.3
12 32 0.5348 0.257 4.6

13.5 30 0.4086 0.184 3.3
15 45 0.6377 0.430 7.8

16.5 45 0.6555 0.443 8
18 46 0.7174 0.495 8.9

19.5 45 0.9346 0.631 11.4
21 52 0.803 0.626 11.3

22.5 46 0.8566 0.591 10.7
24 45 0.7556 0.510 9.2

25.5 39 0.719 0.421 7.6
27 32 0.7635 0.367 6.6

28.5 29 0.6063 0.264 4.8
30 24 0.5321 0.192 3.5

31.5 22 0.2564 0.062 1.1
32.2 26 0.0007 0.000 0
32.7 0 0 0 0

Manual Flow Measurements at SC-H1 in 2008 (completed)
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Date Monitored: 28-Jul-08 Staff Gauge (m):
Time (24 hr): 11:00 Pressure Transducer (m):

Personnel: G.Norton, J.Robinson Discharge (m3/s): 9.490
Method: Salt Dilution

Amount used: 28.17 kg
Stream Width: 13 m
Mixing Reach: 750 m Q

Notes (m3/s)
Left Bank 9.52
Right Bank 9.46

Date Monitored: 1-Sep-08 Staff Gauge (m):
Time (24 hr): 15:35 Pressure Transducer (m):

Personnel: X. Pinto Discharge (m3/s): 3.965
Method: Salt Dilution

Amount used: 40.62 kg
Stream Width: 13 m
Mixing Reach: 750 m Q

Notes (m3/s)
Left Bank 3.58
Right Bank 4.35

(continued)

Manual Flow Measurements at TMC-H1 in 2008
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Date Monitored: 24-Sep-08 Staff Gauge (m): 0.145
Time (24 hr): 11:15 Pressure Transducer (m): 0.120

Personnel: R. Larson, T. Larsen Discharge (m3/s): 2.670
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 17.8 0 0 0.006 0.2

17 25 0.11 0.022 0.8
16.2 15 0 0.000 0.0
15.4 15 0.26 0.031 1.2
14.6 21.5 0 0.000 0.0
13.8 34.5 0 0.000 0.0
13 25 0.17 0.034 1.3

12.2 20.5 0.74 0.121 4.5
11.4 31 0.63 0.156 5.9
10.6 32 0.74 0.189 7.1
9.8 29.5 1.18 0.278 10.4
9 26 1.35 0.281 10.5

8.2 40 1.41 0.451 16.9
7.4 56.5 1.2 0.542 20.3
6.6 35.5 1.29 0.366 13.7
5.8 64 0.25 0.128 4.8
5 57.5 0.21 0.063 2.4

Right Bank 4.75 0 0 0.000 0.0

Date Monitored: 24-Sep-08 Staff Gauge (m): 0.145
Time (24 hr): 10:00 Pressure Transducer (m): 0.120

Personnel: R. Larson, T. Larsen Discharge (m3/s): 3.553

Method: Salt Dilution
Amount used: 38.449 kg

Stream Width: 13 m
Mixing Reach: 750 m Q

Notes (m3/s)
Left Bank
Right Bank 3.55
Probe not setup properly

(continued)
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Date Monitored: 27-Sep-08 Staff Gauge (m): 0.135
Time (24 hr): 16:00 Pressure Transducer (m): 0.109

Personnel: R. Larson, T. Larsen Discharge (m3/s): 3.505
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 25.3 0 0 0.001 0.0

24.5 6 0.11 0.004 0.1
24.2 4 0 0.000 0.0
23.9 1 0.26 0.001 0.0
23.45 0 0 0.000 0.0

21 0 0 0.000 0.0
19.8 7.5 0.17 0.014 0.4
18.8 17.5 0.74 0.130 3.7
17.8 24 0.63 0.151 4.3
16.8 16 0.74 0.118 3.4
15.8 28 1.18 0.330 9.4
14.8 37.5 1.35 0.506 14.4
13.8 45 1.41 0.635 18.1
12.8 50 1.2 0.600 17.1
11.8 27 1.29 0.348 9.9
10.8 17.5 0.25 0.044 1.2
9.8 10 0.21 0.021 0.6
8.8 18 0.05 0.009 0.3
7.8 20 0.68 0.136 3.9
6.8 72 0.1 0.072 2.1
5.8 37 0.08 0.030 0.8
4.8 42 0.81 0.340 9.7
3.8 0 0 0.000 0.0
3.3 13 0.26 0.015 0.4

Right Bank 2.9 0 0 0.000 0.0
(continued)
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Date Monitored: 30-Oct-08 Staff Gauge (m):
Time (24 hr): 12:30 Pressure Transducer (m): 0.920

Personnel: Xavier Pinto Discharge (m3/s): 2.171
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 1 0.000 0.0

1.3 6 0.11 0.004 0.2
1.6 6 0.02 0.001 0.0
1.9 10 0.24 0.014 0.7

2.2 13 0.53 0.041 1.9
2.5 17 0.62 0.063 2.9
2.8 24 0.62 0.089 4.1
3.1 27 0.71 0.115 5.3
3.4 32 0.88 0.169 7.8
3.7 28 0.74 0.124 5.7
4 28 0.68 0.114 5.3

4.3 31 0.35 0.065 3.0
4.6 30 0.73 0.131 6.1
4.9 36 0.61 0.132 6.1
5.2 36 0.97 0.210 9.7
5.5 47 0.83 0.234 10.8
5.8 51 1.02 0.312 14.4
6.1 34 0.77 0.157 7.2
6.4 24 0.91 0.131 6.0
6.7 18 0.54 0.058 2.7
7 7 0.11 0.004 0.2

left bank 7.2 0.001 0.0

Manual Flow Measurements at TMC-H1 in 2008 (completed)
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Date Monitored: 12-May-08 Staff Gauge (m):
Time (24 hr): 14:00 Pressure Transducer (m): 0.196

Personnel: G.Norton, R. Larson Discharge (m3/s): 1.069
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 6.1 0 0 0.002 0.2

5.7 8.5 0.29 0.009 0.8
5.4 14 0.13 0.005 0.5
5.1 7 0.96 0.020 1.9
4.8 3 0.44 0.004 0.4
4.5 28 0.73 0.061 5.7
4.2 26.5 0.67 0.053 5.0
3.9 23.5 0.88 0.062 5.8
3.6 34.5 1.05 0.109 10.2
3.3 34 0.71 0.072 6.8
3 29.5 0.71 0.063 5.9

2.7 28 1.1 0.092 8.6
2.4 36.5 0.93 0.102 9.5
2.1 39 0.83 0.097 9.1
1.8 30.5 0.69 0.063 5.9
1.5 34.5 0.68 0.070 6.6
1.2 34.5 0.72 0.075 7.0
0.9 42.5 0.69 0.088 8.2
0.6 34.5 0.33 0.020 1.9

Right Bank 0.55 0 0 0.001 0.1
(continued)

Manual Flow Measurements at MCT-H1 in 2008
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Date Monitored: 9-Jun-08 Staff Gauge (m):
Time (24 hr): 14:20 Pressure Transducer (m): 0.320

Personnel: R.Larson, D. Quock Discharge (m3/s): 2.079
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 6.3 0.0 0 0.000 0.0

6.1 10.0 0.07 0.002 0.1
5.8 14.5 0.44 0.019 0.9
5.5 17.5 0.65 0.034 1.6
5.2 17.5 1 0.053 2.5
4.9 43.0 0.6 0.077 3.7
4.6 43.0 0.98 0.126 6.1
4.3 44.0 0.95 0.125 6.0
4 50.0 1.11 0.167 8.0

3.7 32.5 0.65 0.063 3.0
3.4 42.0 1.03 0.130 6.2
3.1 38.0 1.3 0.148 7.1
2.8 46.0 1.37 0.189 9.1
2.5 46.5 1.19 0.166 8.0
2.2 48.0 0.79 0.114 5.5
1.9 45.0 1.01 0.136 6.6
1.6 60.5 1.15 0.209 10.0
1.3 42.0 1.28 0.161 7.8
1 49.0 0.93 0.159 7.7

Right Bank 0.6 0.0 0 0 0.0

Date Monitored: 26-Jul-08 Staff Gauge (m):
Time (24 hr): 14:20 Pressure Transducer (m): 0.505

Personnel: G.Norton, J.Robinson Discharge (m3/s): 5.056
Method: Salt Dilution

Amount used: 20 kg
Stream Width: 5.5 m
Mixing Reach 100 m Q

Notes (m3/s)
Left Bank 4.99
Right Bank 5.12

Date Monitored: 30-Aug-08 Staff Gauge (m):
Time (24 hr): 18:25 Pressure Transducer (m): 0.4278

Personnel: X. Pinto Discharge (m3/s): 1.761
Method: Salt Dilution

Amount used: 11 kg
Stream Width: 5.5 m

Notes (m3/s)
Left Bank 4.07
Right Bank 4.19

(continued)

Manual Flow Measurements at MCT-H1 in 2008 (continued)
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Date Monitored: 24-Sep-08 Staff Gauge (m):
Time (24 hr): 10:35 Pressure Transducer (m): 0.428

Personnel: R.Larson, T. Larsen Discharge (m3/s): 1.761
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 6.5 0.0 0 0.000 0.0

6.3 10.5 0.02 0.001 0.0
5.9 20.0 0.07 0.006 0.3
5.5 38.0 0.23 0.035 2.0
5.1 34.0 0.18 0.024 1.4
4.7 20.0 0.13 0.010 0.6
4.3 40.5 0.79 0.128 7.3
3.9 47.5 0.86 0.163 9.3
3.5 47.0 0.84 0.158 9.0
3.1 54.5 1.09 0.238 13.5
2.7 47.5 0.91 0.173 9.8
2.3 51.5 1.1 0.227 12.9
1.9 49.0 0.84 0.165 9.3
1.5 52.0 0.79 0.164 9.3
1.1 43.5 1.08 0.188 10.7
0.7 45.0 0.66 0.082 4.6

Right Bank 0.55 0.0 0 0 0
(continued)
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Date Monitored: 29-Oct-08 Staff Gauge (m):
Time (24 hr): 16:30 Pressure Transducer (m): 0.329

Personnel: Xavier Pinto Discharge (m3/s): 1.098
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 1 0.001 0.1

1.3 12 0.11 0.004 0.4
1.6 17 0.09 0.005 0.4
1.9 33 0.9 0.089 8.1
2.2 40 0.73 0.088 8.0
2.5 34 0.22 0.022 2.0
2.8 42 0.52 0.066 6.0
3.1 42 0.78 0.098 8.9
3.4 46 0.6 0.083 7.5
3.7 44 0.99 0.131 11.9
4 47 0.8 0.113 10.3

4.3 37 0.33 0.037 3.3
4.6 39 0.44 0.051 4.7
4.9 26 0.78 0.061 5.5
5.2 25 0.85 0.064 5.8
5.5 27 0.43 0.035 3.2
5.8 23 0.43 0.030 2.7
6.1 19 0.4 0.023 2.1
6.4 21 0.9 0.057 5.2
6.7 17 0.7 0.036 3.3
7 9 0.11 0.003 0.3

left bank 7.3 0.004 0.4
(continued)
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Date Monitored: 3-Dec-08 Staff Gauge (m):
Time (24 hr): 15:10:14 Pressure Transducer (m):

Personnel: Xavier Pinto Discharge (m3/s): 0.677
Method: Flow Tracker

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)

2 0 0 0 0
2.2 46 -0.1509 -0.014 -2
2.4 44 -0.018 -0.002 -0.2
2.6 42 0.0307 0.003 0.4
2.8 41 0.1118 0.009 1.4
3 46 0.3456 0.032 4.7

3.2 46 0.8994 0.083 12.2
3.4 48 0.7844 0.075 11.1
3.6 52 0.9526 0.099 14.6
3.8 46 0.5679 0.052 7.7
4 36 0.4416 0.032 4.7

4.2 40 1.2243 0.098 14.5
4.4 42 0.8854 0.074 11
4.6 36 0.4369 0.032 4.6
4.8 32 1.1619 0.074 11
5 32 0.2095 0.013 2

5.2 36 0.1207 0.009 1.3
5.4 38 0.0612 0.005 0.7
5.6 30 0.0191 0.001 0.2
5.8 30 0.0478 0.002 0.3
5.9 0 0 0 0

Manual Flow Measurements at MCT-H1 in 2008 (completed)

Page 19 of 32



Date Monitored: 11-May-08 Staff Gauge (m):
Time (24 hr): 12:06 Pressure Transducer (m): 0.134

Personnel: G.Norton, R. Larson Discharge (m3/s): 1.846
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 4.5 0 0 0 0

4.8 18 0 0 0
5.4 32.5 0.05 0.010 0.5
6 51 0.06 0.018 1.0

6.6 53 0.25 0.080 4.3
7.2 47.5 0.36 0.103 5.6
7.8 55.5 0.32 0.107 5.8
8.4 60 0.32 0.115 6.2
9 64 0.24 0.092 5.0

9.6 63 0.3 0.113 6.1
10.2 73 0.32 0.140 7.6
10.8 73 0.42 0.184 10.0
11.4 85 0.39 0.199 10.8
12 86 0.37 0.191 10.3

12.6 83.5 0.37 0.185 10.0
13.2 78.5 0.34 0.160 8.7
13.8 75 0.32 0.144 7.8
14.4 50.5 0.005 0.002 0.1
15 26 0.02 0.003 0.2

15.6 10.5 0 0 0
Right Bank 16.2 0 0 0 0

Date Monitored: 6-Jun-08 Staff Gauge (m):
Time (24 hr): 17:00 Pressure Transducer (m): 0.610

Personnel: R. Larson, D. Quock Discharge (m3/s): 10.833
Method: Salt Dilution

Amount used: 41 kg
Stream Width: 15 m
Mixing Reach: 600 m Q

Notes (m3/s)
Left Bank 9.79
Right Bank 11.87

Date Monitored: 28-Jul-08 Staff Gauge (m):
Time (24 hr): 12:45 Pressure Transducer (m): 0.627

Personnel: G.Norton, J.Robinson Discharge (m3/s): 11.051
Method: Salt Dilution

Amount used: 30 kg
Stream Width: 15 m
Mixing Reach: 600 m Q

Notes (m3/s)
Left Bank 10.91
Right Bank 11.19

(continued)

Manual Flow Measurements at SL-H1 in 2008
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Date Monitored: 1-Sep-08 Staff Gauge (m):
Time (24 hr): 19:25 Pressure Transducer (m): 0.498

Personnel: X. Pinto Discharge (m3/s): 7.295
Method: Salt Dilution

Amount used: 22.5 kg
Stream Width: 15 m
Mixing Reach: 600 m Q

Notes (m3/s)
Left Bank 8.97
Right Bank 5.62

Date Monitored: 27-Sep-08 Staff Gauge (m):
Time (24 hr): 11:30 Pressure Transducer (m): 0.375

Personnel: R. Larson, T. Larsen Discharge (m3/s): 3.825
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 18.7 0 0 0.001 0.0

17.7 9.5 0.08 0.008 0.2
16.7 17 0.34 0.058 1.5
15.7 26.5 0.55 0.146 3.8
14.7 37.5 0.29 0.109 2.8
13.7 56.5 0.8 0.452 11.8
12.7 62.5 0.81 0.506 13.2
11.7 60 0.68 0.408 10.7

10.7 67.5 0.85 0.574 15.0

9.7 58.5 0.89 0.521 13.6
8.7 55.5 0.79 0.438 11.5
7.7 42 0.79 0.332 8.7
6.7 23 0.27 0.062 1.6
5.7 28 0.6 0.168 4.4
4.7 14 0.31 0.043 1.1
3.7 4 0 0 0

Right Bank 3 0 0 0 0
(continued)
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Date Monitored: 30-Oct-08 Staff Gauge (m):
Time (24 hr): 10:39 Pressure Transducer (m): 0.223

Personnel: Xavier Pinto Discharge (m3/s): 2.197
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 0.8 0.001 0.1

1 6 0.45 0.009 0.4
1.5 6 0.79 0.024 1.1
2 22 0.85 0.094 4.3

2.5 27 0.88 0.119 5.4
3 43 0.85 0.183 8.3

3.5 53 1.03 0.273 12.4
4 48 1.06 0.254 11.6

4.5 52 1.09 0.283 12.9
5 46 0.93 0.214 9.7

5.5 40 0.89 0.178 8.1

Date Monitored: 30-Oct-08 Staff Gauge (m):
Time (24 hr): 10:39 Pressure Transducer (m): 0.223

Personnel: Xavier Pinto Discharge (m3/s): 2.197
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 6 39 0.89 0.174 7.9

6.5 34 0.53 0.090 4.1
7 29 0.68 0.099 4.5

7.5 29 0.42 0.061 2.8
8 26 0.3 0.039 1.8

8.5 29 0.4 0.058 2.6
9 27 0.18 0.024 1.1

9.5 20 0.2 0.020 0.9
10 9 0.01 0.000 0.0

left bank 10.2 0.000 0.0
(continued)
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Date Monitored: 5-Dec-08 Staff Gauge (m):
Time (24 hr): 12:41:37 Pressure Transducer (m):

Personnel: Xavier Pinto Discharge (m3/s): 0.965
Method: Flow Tracker

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)

1 0 0 0 0
1.25 8 0.377 0.008 0.8
1.5 14 0.4566 0.016 1.7
1.75 18 0.4312 0.019 2

2 21 0.5536 0.029 3
2.25 20 0.9503 0.048 4.9
2.5 30 0.7763 0.058 6
2.75 29 0.93 0.067 7

3 30 1.2547 0.094 9.7
3.25 34 0.9046 0.077 8
3.5 32 1.1759 0.094 9.7
3.75 32 1.0971 0.088 9.1

4 32 0.7167 0.057 5.9
4.25 28 0.889 0.062 6.4
4.5 28 1.0219 0.072 7.4
4.75 25 0.8082 0.051 5.2

5 24 0.9003 0.054 5.6
5.25 22 0.9201 0.051 5.2
5.5 14 0.5801 0.020 2.1
5.75 8 0.0467 0.001 0.1

6 5 -0.0154 0 0
6.1 0 0 0 0

Manual Flow Measurements at SL-H1 in 2008 (completed)
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Date Monitored: 10-May-08 Staff Gauge (m):
Time (24 hr): 9:45 Pressure Transducer (m): 0.104

Personnel: G.Norton, R. Larson Discharge (m3/s): 0.810
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 1.1 0 0 0.000 0.1

1.2 25 0.13 0.010 1.2
1.7 30 0.73 0.110 13.5
2.2 61 0.4 0.122 15.1
2.7 50.5 0.54 0.136 16.8
3.2 19 0.49 0.047 5.7
3.7 56.5 0.44 0.124 15.3
4.2 47 0.4 0.094 11.6
4.7 22 0.28 0.031 3.8
5.2 28 0.18 0.025 3.1
5.7 32 0.16 0.026 3.2
6.2 17 0.33 0.028 3.5
6.7 24.5 0.39 0.048 5.9
7.2 8 0.11 0.004 0.5
7.7 6.5 0.2 0.005 0.6

Right Bank 8 0 0 0 0.1
(continued)
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Date Monitored: 6-Jun-08 Staff Gauge (m):
Time (24 hr): 9:45 Pressure Transducer (m): 0.263

Personnel: R.Larson, D. Quock Discharge (m3/s): 2.488
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
LB 14.6 0.0 0 0.000 0.0

14.1 10.0 0.03 0.002 0.1
13.4 19.5 0.65 0.089 3.6
12.7 34.0 0.83 0.198 7.9
12 34.0 1.08 0.257 10.3

11.3 57.5 0.24 0.083 3.3
10.8 62.0 1.43 0.443 17.8
10.3 46.5 1.02 0.237 9.5
9.8 46.5 0.45 0.105 4.2
9.3 45.0 0.4 0.090 3.6
8.8 45.5 0 0.000 0.0
8.3 46.0 1.15 0.265 10.6
7.8 47.5 1.06 0.252 10.1
7.3 21.0 0.55 0.069 2.8
6.6 21.0 0.05 0.007 0.3
5.9 27.0 1.09 0.206 8.3
5.2 27.0 0.45 0.085 3.4
4.5 25.0 0.15 0.026 1.1
3.8 19.0 0.56 0.074 3.0
3.1 3.0 0 0.000 0

RB 2.7 0.0 0 0.000 0

Date Monitored: 26-Jul-08 Staff Gauge (m):
Time (24 hr): 15:45 Pressure Transducer (m): 0.488

Personnel: G.Norton, J.Robinson Discharge (m3/s): 5.056
Method: Salt Dilution

Amount used: 40 kg
Stream Width: 11 m
Mixing Reach: 500 m Q

Notes (m3/s)
Left Bank 5.12
Right Bank 4.99

(continued)
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Date Monitored: 31-Aug-08 Staff Gauge (m):
Time (24 hr): 14:40 Pressure Transducer (m): 0.347

Personnel: Xavier Pinto, Brendan Simpson Discharge (m3/s): 5.327
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Reach#1
RB 0 0 0.016 0.3

1 18 0.7 0.126 2.7
2 32 0.85 0.272 5.8
3 26 0.53 0.138 2.9
4 28 0.72 0.202 4.3
5 26 0.51 0.133 2.8
6 36 1.42 0.511 10.9
7 50 0.83 0.415 8.9
8 27 0.9 0.243 5.2
9 40 1.05 0.420 9.0
10 23 1.01 0.232 5.0
11 34 1.05 0.357 7.6
12 36 0.39 0.140 3.0
13 23 1.46 0.336 7.2
14 39 1.2 0.468 10.0
15 24 0.5 0.120 2.6
16 32 0.54 0.173 3.7
17 34 0.6 0.204 4.4
18 24 0.68 0.163 3.5
19 22 0.26 0.015 0.3

LB 20 0
Reach#2
RB 0 0.0 0.001 0.1

0.4 9 0.33 0.012 2.0
0.8 10 0.5 0.020 3.4
1.2 10 0.51 0.020 3.5
1.6 21 0.37 0.031 5.3
2 23 0.91 0.084 14.2

2.4 20 0.52 0.042 7.1
2.8 21 0.99 0.083 14.1
3.2 20 0.77 0.062 10.5
3.6 14 1.07 0.060 10.2
4 19 0.73 0.055 9.4

4.4 17 0.24 0.016 2.8
(continued)

Manual Flow Measurements at MC-H1 in 2008 (continued)

Page 26 of 32



Date Monitored: 31-Aug-08 Staff Gauge (m):
Time (24 hr): 14:40 Pressure Transducer (m): 0.347

Personnel: Xavier Pinto, Brendan Simpson Discharge (m3/s): 5.327
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
RB 4.8 11 0.25 0.011 1.9

5.2 10 0.37 0.015 2.5
5.6 8 0.61 0.020 3.3
6 13 0.21 0.011 1.9

6.4 8 0.95 0.030 5.2
6.8 10 0.32 0.013 2.2
7.2 6 0.13 0.003 0.5

LB 7.6 0 0 0.000 0.0
Reach#3
RB 0 0.0 0 0.0

0.2 2 0.01 0 0.1
0.4 6 0.22 0.003 4.8
0.6 5 0.39 0.004 7.1
0.8 11 0.46 0.010 18.5
1 8 0.5 0.008 14.6

1.2 10 0.1 0.002 3.7
1.4 7 0.11 0.002 2.8
1.6 7 0.17 0.002 4.4
1.8 4 0.15 0.001 2.2
2 5 0.16 0.002 2.9

2.2 6 0.15 0.002 3.3
2.4 7 0.01 0.000 0.3
2.6 11 0.11 0.002 4.4
2.8 9 0.3 0.005 9.9
3 10 0.38 0.008 13.9

3.2 6 0.07 0.001 1.5
3.4 5 0.2 0.002 3.7
3.6 3 0.17 0.001 1.9

LB 3.8 0 0 0 0.1
(continued)
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Date Monitored: 25-Sep-08 Staff Gauge (m):
Time (24 hr): 3:15 Pressure Transducer (m): 0.195

Personnel: R.Larson, T. Larsen Discharge (m3/s): 2.349
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
RB 11.65 0 0 0.001 0.0

11.1 13.5 0.06 0.004 0.2
10.6 20 0.96 0.096 4.1
10.1 47 0.49 0.115 4.9
9.6 44 0.96 0.211 9.0
9.1 52 0 0 0
8.6 26 0 0 0
8.1 25 0 0 0
7.6 35 0 0 0
7.1 56 0 0 0

Date Monitored: 25-Sep-08 Staff Gauge (m):
Time (24 hr): 3:15 Pressure Transducer (m): 0.195

Personnel: R.Larson, T. Larsen Discharge (m3/s): 2.349
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
RB 6.8 66 0.74 0.134 5.7

6.55 65 0.77 0.125 5.3
6.3 62 0.75 0.116 4.9
6.05 70.5 0.7 0.123 5.3
5.8 74 0.82 0.152 6.5
5.55 84 1.01 0.318 13.5
5.05 79 0.71 0.280 11.9
4.55 72 0.78 0.281 12.0
4.05 45 0.73 0.164 7.0
3.55 41 0.44 0.198 8.4
3.05 25 0.22 0.028 1.2
2.55 18 0.01 0.001 0.0

LB 1.85 0 0 0 0
(continued)

Manual Flow Measurements at MC-H1 in 2008 (continued)
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Date Monitored: 29-Oct-08 Staff Gauge (m):
Time (24 hr): 15:16 Pressure Transducer (m): 0.031

Personnel: Xavier Pinto Discharge (m3/s): 0.936
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
right bank 0.6 0.002 0.2

1.1 8 0.27 0.011 1.2
1.6 11 0.29 0.016 1.7
2.1 13 0.38 0.025 2.6
2.6 16 0.42 0.034 3.6
3.1 30 0.35 0.053 5.6
3.6 26 0.5 0.065 6.9
4.1 28 0.53 0.074 7.9
4.6 30 0.6 0.090 9.6
5.1 24 0.61 0.073 7.8
5.6 32 0.48 0.077 8.2
6.1 35 0.6 0.105 11.2
6.6 40 0.5 0.100 10.7
7.1 34 0.51 0.087 9.3
7.6 28 0.36 0.050 5.4
8.1 28 0.34 0.048 5.1
8.6 22 0.13 0.014 1.5
9.1 16 0.15 0.012 1.3
9.6 6 0.04 0.001 0.1

left bank 10 0 0

Manual Flow Measurements at MC-H1 in 2008 (completed)
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Date Monitored: 25-Jul-08 Staff Gauge (m):
Time (24 hr): 16:50 Pressure Transducer (m): 0.896

Personnel: G.Norton, J.Robinson Discharge (m3/s): 1.245
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 5.95 21 0.02 0.006 0.5

5.75 18 0.33 0.015 1.2
5.45 21 0.46 0.027 2.1
5.2 40.5 0.14 0.014 1.1
4.95 38 0.65 0.062 5.0
4.7 35.5 0.9 0.080 6.4
4.45 34 0.47 0.040 3.2
4.2 40 0.75 0.075 6.0
3.95 41 1.05 0.108 8.6
3.7 59 0.65 0.096 7.7
3.45 59 0.8 0.118 9.5
3.2 56 0.84 0.118 9.4
2.95 56 0.64 0.090 7.2
2.7 57 0.58 0.083 6.6
2.45 60 0.68 0.102 8.2
2.2 59 0.76 0.112 9.0
1.95 46.5 0.7 0.081 6.5
1.7 29 0.25 0.018 1.5
1.45 15.5 0.05 0.002 0.1

Right Bank 1.3 0 0 0 0
(continued)

Manual Flow Measurements at BJL-H1 in 2008
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Date Monitored: 31-Aug-08 Staff Gauge (m):
Time (24 hr): 10:53 Pressure Transducer (m): 0.736

Personnel: Xavier Pinto, Brendan Simpsom Discharge (m3/s): 0.705
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
RB 0 0.0 0.001 0.2

0.2 26 0.19 0.010 1.4
0.4 38 0.11 0.008 1.2
0.6 43 0.39 0.034 4.8
0.8 46 0.57 0.052 7.4
1 51 0.72 0.073 10.4

1.2 40 0.6 0.048 6.8
1.4 52 0.39 0.041 5.8
1.6 53 0.33 0.035 5.0
1.8 53 0.58 0.061 8.7
2 55 0.54 0.059 8.4

2.2 62 0.42 0.052 7.4
2.4 48 0.45 0.043 6.1
2.6 44 0.54 0.048 6.7
2.8 43 0.18 0.015 2.2
3 38 0.33 0.025 3.6

3.2 36 0.32 0.023 3.3
3.4 29 0.47 0.027 3.9
3.6 29 0.5 0.029 4.1
3.8 27 0.15 0.008 1.1
4 22 0.13 0.006 0.8

4.2 16 0.12 0.004 0.5
4.4 6 0.08 0.001 0.1

LB 4.6 0 0 0 0.1
(continued)

Manual Flow Measurements at BJL-H1 in 2008 (continued)

Page 31 of 32



Date Monitored: 24-Sep-08 Staff Gauge (m):
Time (24 hr): 10:40 Pressure Transducer (m):

Personnel: R. Larson, T. Larsen Discharge (m3/s): 0.382
Method: Velocity - area with Swoffer

Station Depth Velocity Q % of Total
Notes (m) (cm) (m/s) (m3/s)
Left Bank 4.9 0 0 0 0

4.7 0 0 0 0
4.5 9 0 0 0
4.3 7.5 0.43 0.006 1.7
4.1 10 0.34 0.007 1.8
3.9 17.5 0.13 0.005 1.2
3.7 19 0.28 0.011 2.8

rock 3.5 13 0.03 0.001 0.2
3.3 36 0.31 0.022 5.8
3.1 34 0.51 0.035 9.1
2.9 29.5 0.43 0.025 6.6
2.7 44 0.51 0.045 11.7
2.5 28 0.55 0.031 8.1
2.3 41 0.33 0.027 7.1
2.1 40 0.31 0.025 6.5
1.9 40 0.56 0.045 11.7
1.7 25 0.56 0.028 7.3
1.5 29.5 0.31 0.018 4.8
1.3 15 0.35 0.039 10.2

Right Bank 0.0115 0 0 0.013 3.3

Manual Flow Measurements at BJL-H1 in 2008 (completed)
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PROJECT # ILLUSTRATION # a37637f

Appendix E-1.3a

Southeast facing low angle view of the hydrometric monitoring station. The pressure transducer is anchored 
to the the large boulder left of the tripod. Water drains from Bruce Jack Lake left to right across the image.  
September 28, 2010.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37639f

Low angle view looking upstream toward the Mitchell Glacier. Hydrometric station MC-H1 is located 
approximately 100 m downstream from this location.  August 6, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37641f

View downstream from hydrometric station MCT-H1 on McTagg Creek.  The channel is confined by steep rocky 
banks at this location.  The pressure transducer is located in a stilling well anchored to bed rock.  June 26, 2010.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION #

Low angle view looking upstream towards hydrometric station MCT-EG1 at the East McTagg Glacier.  
The pressure transducer is anchored to a boulder on the right bank of the channel.  September, 27 2010.

a37640f

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.

2011 Stage-Discharge Rating Curve
for Hydrometric Station MCT-EG1
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PROJECT # ILLUSTRATION # a37643f

View looking downstream near the outlet of Sulphurets Lake.  The SL-H1 hydrometric station is anchored to a 
large boulder on the northern shore of Sulphurets Lake.   August 7, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37642f

Low angle view looking upstream towards hydrometric station SC-H1 at the mouth of Sulphurets Creek. A cobble 
beach on the left bank is exposed during low to moderate flow conditions.  August 8, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37638f

A low angle oblique view of hydrometric station GC-H1 showing the station under high flow conditions. 
The station is anchored to a large boulder on the right bank. June 20, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37644f

Low angle view looking upstream  towards hydrometric station TMC-H1 at Ted Morris Creek.  The pressure 
transducer is anchored to boulder on the right bank of the channel.  June 22, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION # a37645f

An aerial view of Hydrometric station UR-H1 along the right bank of the Unuk River. Helicopter access is cutoff 
under high flow conditions (this photo). September 25, 2011.

Note: Pressure transducer stage readings are referenced to a local arbitrary datum.
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PROJECT # ILLUSTRATION #
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2010 Stage-Discharge Rating Curves for
Hydrometric Stations MCT-H1 and MCT-EG1
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2010 Stage-Discharge Rating Curves for
Hydrometric Stations SL-H1 and SC-H1
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2010 Stage-Discharge Rating Curves for
Hydrometric Stations GC-H1 and TMC-H1
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2010 Stage-Discharge Rating Curve for
Hydrometric Station UR-H1
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2009 Stage-Discharge Rating Curve
for Hydrometric Station BJL-H1

Hydrometric
Station

2009 Rating Curve

2007 Flow Measurement

2008 Flow Measurement

2009 Flow Measurements

View of the station, facing upstream (east).
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Discharge, Q (m3/s)
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2009 Stage-Discharge Rating Curve
for Hydrometric Station MC-H1

Cross section view from the station. Stream flows left to right (east to west).
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2009 Stage-Discharge Rating Curve
for Hydrometric Station MCT-H1

2009 Flow Measurement

2009 Early Rating Curve

2009 Late Rating Curve

2009 Late Flow Measurement

2010 Flow Measurement

View from the station, facing downstream (south).
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Rating Curve

View facing downstream.
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2009 Stage-Discharge Rating Curve
for Hydrometric Station SL-H1
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1

Drainage Area = 42 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.731 0.584 0.589 0.661 0.592 3.843 5.446 3.811 2.772 6.165 0.888 0.525

2 0.743 0.573 0.588 0.643 0.782 3.629 6.417 4.222 2.833 6.570 0.872 0.516

3 0.752 0.582 0.594 0.617 0.872 3.459 6.768 4.457 2.523 5.713 0.857 0.498

4 0.753 0.579 0.586 0.605 0.745 3.491 7.699 4.704 2.479 3.832 0.842 0.501

5 0.748 0.593 0.608 0.594 0.760 3.037 7.171 5.284 2.687 3.101 0.828 0.503

6 0.733 0.575 0.625 0.629 0.863 2.628 6.555 6.102 2.747 2.508 0.813 0.506

7 0.727 0.561 0.646 0.452 0.811 2.223 5.263 6.622 2.964 2.063 0.799 0.508

8 0.718 0.594 0.656 0.430 0.968 1.925 5.176 6.556 3.572 1.808 0.785 0.511

9 0.716 0.573 0.675 0.422 1.212 1.884 4.977 6.216 2.982 1.628 0.772 0.513

10 0.721 0.586 0.687 0.409 1.397 2.045 3.965 5.376 2.998 1.456 0.758 0.516

11 0.708 0.580 0.684 0.415 1.446 2.389 3.613 5.154 3.074 1.552 0.745 0.519

12 0.713 0.571 0.650 0.531 1.274 2.575 3.777 6.591 2.682 1.532 0.732 0.521

13 0.709 0.542 0.638 0.497 1.242 2.154 3.961 7.349 2.534 1.540 0.719 0.524

14 0.705 0.548 0.624 0.456 1.572 1.881 4.090 7.786 2.775 1.302 0.707 0.527

15 0.686 0.563 0.601 0.442 2.474 1.960 4.654 7.860 5.085 1.262 0.695 0.529

16 0.691 0.574 0.625 0.461 2.429 2.198 4.817 7.844 5.188 1.177 0.683 0.532

17 0.669 0.566 0.604 0.452 2.752 2.264 4.410 8.545 4.614 1.149 0.671 0.535

18 0.676 0.583 0.585 0.722 2.663 2.317 4.194 9.584 4.371 1.053 0.659 0.537

19 0.684 0.599 0.579 0.552 2.468 2.404 4.842 7.674 4.060 1.052 0.648 0.540

20 0.713 0.578 0.579 0.547 2.613 2.786 4.651 7.756 4.039 1.054 0.636 0.543

21 0.726 0.575 0.558 0.515 2.704 3.566 4.545 6.869 2.969 0.998 0.625 0.546

22 0.698 0.590 0.559 0.516 2.731 3.727 4.006 6.407 2.366 1.757 0.615 0.548

23 0.674 0.575 0.568 0.547 2.724 3.028 3.936 7.399 2.035 1.139 0.604 0.551

24 0.661 0.585 0.688 0.568 3.376 3.098 4.069 9.156 1.904 1.111 0.593 0.554

25 0.644 0.568 0.753 0.557 4.044 2.943 4.562 6.902 1.801 0.893 0.583 0.557

26 0.633 0.580 0.680 0.578 4.630 2.584 5.555 5.606 1.667 0.854 0.573 0.560

27 0.620 0.589 0.715 0.727 4.775 2.683 4.808 4.563 1.717 0.892 0.563 0.562

28 0.641 0.578 0.709 0.828 4.613 4.252 4.097 4.876 2.418 0.832 0.553 0.565

29 0.609 0.609 0.702 0.708 4.166 4.075 5.255 4.118 5.978 0.936 0.544 0.568

30 0.591 0.831 0.572 3.954 4.276 4.638 3.861 5.800 0.919 0.534 0.574
31 0.617 0.875 3.998 4.140 3.298 0.903 0.000

Mean 0.691 0.578 0.647 0.555 2.311 2.844 4.905 6.211 3.188 1.895 0.697 0.516

Max 0.753 0.609 0.875 0.828 4.775 4.276 7.699 9.584 5.978 6.570 0.888 0.574

Min 0.591 0.542 0.558 0.409 0.592 1.881 3.613 3.298 1.667 0.832 0.534 0.000

Total 21.409 16.754 20.062 16.655 71.651 85.324 152.056 192.549 95.634 58.750 20.897 15.988

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1

Drainage Area = 42 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.498 0.664 0.834 0.797 0.869 2.042 2.457 31.288 6.379 1.369 0.601 0.249

2 0.503 0.671 0.799 0.743 0.967 2.927 3.169 21.701 6.591 1.269 0.547 0.239

3 0.507 0.677 0.792 0.882 1.366 4.418 5.365 17.700 6.444 1.208 0.495 0.247

4 0.512 0.683 0.848 0.702 1.289 5.551 7.876 19.569 6.512 1.174 0.412 0.289

5 0.517 0.690 1.101 0.704 1.252 6.487 9.573 17.301 6.484 1.345 0.508 0.284

6 0.522 0.696 0.952 0.703 1.249 8.923 11.156 15.782 6.347 2.103 0.585 0.280

7 0.527 0.703 0.920 0.722 1.183 9.476 11.328 14.398 6.700 1.953 0.507 0.276

8 0.532 0.709 1.204 0.722 1.089 8.320 12.566 14.197 5.344 1.590 0.448 0.272

9 0.536 0.716 1.274 0.711 1.095 7.973 12.971 13.180 5.338 1.316 0.407 0.268

10 0.541 0.723 1.070 0.727 1.165 7.473 14.096 10.798 8.268 1.209 0.396 0.264

11 0.547 0.729 0.938 0.709 1.207 8.382 15.274 8.600 10.724 1.116 0.368 0.260

12 0.552 0.723 0.927 0.728 1.213 8.046 16.900 7.593 12.312 0.970 0.343 0.256

13 0.557 0.829 0.875 0.692 1.179 6.432 16.074 7.301 10.203 0.785 0.356 0.252

14 0.562 0.846 0.875 0.709 1.097 5.963 16.200 6.124 6.071 0.836 0.320 0.248

15 0.567 0.851 0.834 0.724 1.070 5.511 14.115 5.527 7.558 0.819 0.333 0.245

16 0.573 0.849 0.808 0.729 1.148 5.732 13.535 6.499 14.752 1.073 0.308 0.241

17 0.578 0.825 0.807 0.710 1.138 5.968 14.571 9.957 8.820 1.178 0.309 0.237

18 0.583 0.782 0.796 0.698 1.179 5.866 13.972 14.612 6.307 0.926 0.291 0.234

19 0.589 0.808 0.815 0.722 1.271 5.422 13.038 12.911 4.642 0.919 0.301 0.230

20 0.594 0.829 0.797 0.728 1.279 5.155 13.034 13.377 3.703 0.649 0.281 0.227

21 0.600 0.798 0.809 0.710 1.358 4.895 13.478 13.905 7.932 0.683 0.282 0.224

22 0.605 0.818 0.824 0.684 1.515 4.059 12.193 9.679 13.661 0.819 0.283 0.220

23 0.611 0.822 0.798 0.717 1.519 3.771 13.275 7.943 9.291 1.055 0.272 0.217

24 0.617 0.818 0.748 0.713 1.660 4.181 15.391 6.045 4.883 0.771 0.251 0.214

25 0.623 0.807 0.774 0.693 1.934 4.510 15.948 6.376 4.034 0.678 0.262 0.211

26 0.628 0.797 0.782 0.702 2.097 3.950 16.160 4.683 3.227 0.698 0.291 0.207

27 0.634 0.761 0.772 0.714 1.825 3.075 18.569 5.591 2.092 0.593 0.261 0.179

28 0.640 0.810 0.774 0.708 1.598 2.704 26.921 8.984 1.827 0.478 0.251 0.158

29 0.646 0.825 0.723 1.464 2.894 43.867 11.331 1.581 0.476 0.263 0.160

30 0.652 0.732 0.725 1.423 2.613 46.138 12.258 1.484 0.526 0.263 0.161
31 0.658 0.764 1.525 44.086 8.179 0.783 0.406

Mean 0.575 0.765 0.867 0.722 1.330 5.424 16.235 11.722 6.650 1.012 0.360 0.240

Max 0.658 0.851 1.274 0.882 2.097 9.476 46.138 31.288 14.752 2.103 0.601 0.406

Min 0.498 0.664 0.732 0.684 0.869 2.042 2.457 4.683 1.484 0.476 0.251 0.158

Total 17.812 21.434 26.869 21.651 41.222 162.719 503.293 363.389 199.512 31.368 10.796 7.454

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1

Drainage Area = 42 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.150 0.108 0.073 0.048 0.757 5.739 4.905 10.066 6.613 2.875 0.394 0.145

2 0.150 0.103 0.081 0.040 0.665 5.116 4.456 10.674 6.641 3.416 0.565 0.145

3 0.144 0.102 0.091 0.037 0.629 5.299 4.096 11.474 12.361 3.412 0.789 0.145

4 0.144 0.100 0.078 0.034 0.520 5.261 4.592 12.132 13.737 1.791 0.648 0.145

5 0.147 0.099 0.072 0.025 0.428 4.534 5.160 13.375 9.219 1.506 1.890 0.145

6 0.145 0.098 0.063 0.047 0.430 4.157 4.732 13.207 6.959 1.810 1.719 0.145

7 0.143 0.096 0.054 0.032 0.555 4.140 6.251 12.643 6.658 4.325 1.244 0.146

8 0.145 0.093 0.051 0.028 0.684 4.692 7.943 11.613 6.278 3.921 1.178 0.146

9 0.141 0.086 0.049 0.022 0.737 5.064 9.134 10.504 5.838 3.102 0.771 0.146

10 0.145 0.061 0.047 0.120 0.748 5.616 9.583 10.044 5.238 5.885 0.336 0.146

11 0.170 0.092 0.045 0.123 0.838 6.413 9.595 9.860 4.772 6.500 0.279 0.146

12 0.282 0.066 0.043 0.018 0.969 5.786 8.792 10.174 4.300 2.718 0.284 0.147

13 0.214 0.062 0.041 0.055 0.829 6.042 7.253 10.204 4.781 2.408 0.368 0.147

14 0.198 0.064 0.039 0.062 0.806 3.852 7.673 11.084 4.446 2.015 0.442 0.147

15 0.175 0.062 0.037 0.064 1.040 2.947 7.138 13.200 4.373 1.878 0.984 0.147

16 0.162 0.054 0.031 0.232 1.037 2.777 7.006 13.782 4.221 1.516 0.538 0.147

17 0.148 0.054 0.027 0.516 1.235 2.887 6.514 13.462 4.384 1.526 0.226 0.148

18 0.141 0.048 0.026 0.682 1.491 4.065 6.370 12.566 4.517 1.863 0.142 0.148

19 0.135 0.058 0.018 0.670 1.886 5.261 7.779 12.033 4.558 2.166 0.142 0.148

20 0.132 0.065 0.017 0.861 3.087 6.261 8.995 8.906 3.542 1.539 0.142 0.148

21 0.135 0.089 0.019 1.390 3.056 6.465 9.150 7.760 2.672 1.287 0.143 0.148

22 0.132 0.102 0.015 1.011 2.883 6.001 8.679 7.032 2.605 1.099 0.143 0.148

23 0.130 0.106 0.019 0.663 3.223 5.667 8.262 6.494 2.209 0.998 0.143 0.149

24 0.123 0.110 0.031 0.525 2.290 6.768 10.110 6.912 2.038 0.949 0.143 0.149

25 0.105 0.100 0.052 0.513 2.573 7.443 8.648 9.228 3.505 0.923 0.143 0.149

26 0.120 0.093 0.056 0.623 3.223 7.378 7.976 7.384 5.041 0.811 0.144 0.149

27 0.141 0.080 0.056 0.653 4.096 8.699 8.277 6.445 5.012 0.734 0.144 0.149

28 0.141 0.075 0.072 0.686 5.599 8.212 10.374 6.045 6.668 0.630 0.144 0.150

29 0.115 0.087 0.745 5.907 7.350 11.152 6.339 7.597 0.497 0.144 0.150

30 0.114 0.074 0.805 5.751 5.619 10.465 5.819 3.330 0.576 0.144 0.150
31 0.113 0.061 5.733 9.702 4.960 0.592 0.150

Mean 0.148 0.083 0.049 0.378 2.055 5.517 7.767 9.852 5.470 2.105 0.484 0.147

Max 0.282 0.110 0.091 1.390 5.907 8.699 11.152 13.782 13.737 6.500 1.890 0.150

Min 0.105 0.048 0.015 0.018 0.428 2.777 4.096 4.960 2.038 0.497 0.142 0.145

Total 4.581 2.325 1.523 11.330 63.707 165.509 240.763 305.420 164.111 65.270 14.517 4.568

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1

Drainage Area = 42 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.173 0.246 0.337 0.477 0.669 6.917 3.433 5.059 4.813 0.179 0.177 0.175

2 0.175 0.248 0.340 0.483 0.676 7.242 3.305 5.540 3.695 0.179 0.177 0.175

3 0.177 0.251 0.344 0.488 0.684 6.256 2.908 4.865 5.149 0.179 0.177 0.175

4 0.179 0.254 0.348 0.493 0.692 5.055 3.377 6.054 4.225 0.179 0.177 0.175

5 0.181 0.257 0.352 0.499 0.699 4.545 3.845 5.607 5.195 0.179 0.177 0.175

6 0.183 0.260 0.356 0.505 0.707 3.923 4.826 6.049 4.407 0.179 0.177 0.175

7 0.185 0.263 0.360 0.510 0.715 4.437 5.507 5.643 8.770 0.179 0.177 0.175

8 0.188 0.266 0.364 0.516 0.723 4.256 4.306 5.778 19.708 0.179 0.177 0.175

9 0.190 0.269 0.368 0.522 0.732 5.557 3.858 5.802 23.369 0.178 0.177 0.175

10 0.192 0.272 0.372 0.528 0.740 4.323 3.962 5.610 24.638 0.178 0.176 0.175

11 0.194 0.275 0.377 0.534 0.748 3.601 4.644 4.925 12.856 0.178 0.176 0.175

12 0.196 0.278 0.381 0.540 0.757 3.017 5.663 5.410 8.116 0.178 0.176 0.174

13 0.198 0.281 0.385 0.546 0.765 3.056 6.739 5.288 5.579 0.178 0.176 0.174

14 0.201 0.284 0.390 0.552 0.774 3.601 6.572 3.356 5.725 0.178 0.176 0.174

15 0.203 0.288 0.394 0.559 0.783 5.133 5.267 3.391 3.611 0.178 0.176 0.174

16 0.205 0.291 0.399 0.565 0.801 4.237 4.341 3.207 2.543 0.178 0.176 0.174

17 0.207 0.294 0.403 0.571 1.479 4.232 5.022 3.798 1.457 0.178 0.176 0.174

18 0.210 0.297 0.408 0.578 0.782 4.765 5.982 5.045 1.122 0.178 0.176 0.174

19 0.212 0.301 0.412 0.584 0.445 4.193 6.662 5.302 0.748 0.178 0.176 0.174

20 0.215 0.304 0.417 0.591 1.503 4.184 5.637 4.076 1.940 0.178 0.176 0.174

21 0.217 0.308 0.422 0.598 4.314 4.872 4.888 4.349 2.746 0.178 0.176 0.174

22 0.220 0.311 0.426 0.604 4.935 4.623 5.209 7.320 2.080 0.178 0.176 0.174

23 0.222 0.315 0.431 0.611 4.720 7.551 6.606 7.645 0.897 0.178 0.176 0.174

24 0.224 0.318 0.436 0.618 4.016 5.647 7.057 6.901 0.179 0.178 0.176 0.174

25 0.227 0.322 0.441 0.625 3.230 5.688 7.703 8.229 0.179 0.177 0.176 0.174

26 0.230 0.325 0.446 0.632 4.378 5.883 6.976 7.016 0.179 0.177 0.175 0.174

27 0.232 0.329 0.451 0.639 5.524 6.733 6.664 5.790 0.179 0.177 0.175 0.174

28 0.235 0.333 0.456 0.646 4.410 6.423 7.012 5.166 0.179 0.177 0.175 0.173

29 0.237 0.461 0.654 5.499 3.910 7.159 5.221 0.179 0.177 0.175 0.173

30 0.240 0.466 0.661 6.895 2.631 6.123 5.917 0.179 0.177 0.175 0.173
31 0.243 0.472 5.929 4.544 5.483 0.177 0.173

Mean 0.206 0.287 0.401 0.564 2.249 4.883 5.348 5.447 5.155 0.178 0.176 0.174

Max 0.243 0.333 0.472 0.661 6.895 7.551 7.703 8.229 24.638 0.179 0.177 0.175

Min 0.173 0.246 0.337 0.477 0.445 2.631 2.908 3.207 0.179 0.177 0.175 0.173

Total 6.393 8.039 12.416 16.930 69.726 146.491 165.795 168.845 154.644 5.519 5.284 5.401

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1

Drainage Area = 31.9 km2 Year = 2001

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 2.449 0.949 0.673

2 2.267 0.908 0.673

3 2.019 0.869 0.673

4 1.802 0.842 0.673

5 1.609 0.830 0.673

6 1.483 0.804 0.673

7 1.390 0.787 0.673

8 1.362 0.802 0.673

9 1.306 0.771 0.673

10 1.438 0.766 0.564

11 1.572 0.747 0.516

12 1.363 0.737 0.500

13 1.874 0.713 0.492

14 1.955 0.709 0.495

15 1.752 0.703 0.492

16 1.484 0.699 0.490

17 1.328 0.687 0.489

18 1.248 0.675 0.488

19 1.192 0.752 0.484

20 1.134 1.538 0.567

21 1.104 1.302 0.473

22 1.071 0.642 0.455

23 1.042 0.628 0.457

24 1.144 0.619 0.451

25 5.079 1.030 0.619 0.452

26 5.038 0.989 0.607 0.460

27 4.272 1.044 0.608 0.466

28 3.516 1.050 0.592 0.449

29 2.984 0.986 0.781 0.452

30 2.570 0.965 0.673 0.451
31 1.036 0.438

Mean 3.910 1.403 0.779 0.537

Max 5.079 2.449 1.538 0.673

Min 2.570 0.965 0.592 0.438

Total 23.459 43.488 23.356 16.635

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1

Drainage Area = 31.9 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.423 0.391 0.300 0.262 0.435 2.578 2.658 4.271 2.091 4.583 1.025 0.757

2 0.431 0.366 0.297 0.262 0.616 2.454 2.939 4.244 2.133 4.862 1.133 0.752

3 0.430 0.370 0.296 0.264 0.824 2.369 5.854 4.300 1.994 4.414 1.170 0.746

4 0.434 0.349 0.293 0.263 0.650 2.319 5.879 4.293 1.948 3.307 1.095 0.740

5 0.426 0.345 0.297 0.267 0.608 2.235 6.561 4.601 2.002 2.665 1.032 0.734

6 0.423 0.360 0.295 0.279 0.697 2.231 4.818 4.880 2.018 2.276 0.999 0.728

7 0.424 0.362 0.294 0.269 0.706 2.215 4.286 5.124 2.080 1.970 1.016 0.722

8 0.411 0.405 0.288 0.270 0.580 2.175 4.343 5.169 2.344 1.770 1.042 0.717

9 0.407 0.372 0.289 0.269 1.233 1.959 4.467 4.657 2.152 1.658 1.029 0.711

10 0.407 0.415 0.298 0.264 1.098 1.999 4.440 4.700 2.152 1.554 0.991 0.706

11 0.402 0.296 0.293 0.271 1.191 2.057 4.300 4.631 2.325 1.616 0.958 0.700

12 0.394 0.365 0.288 0.294 1.140 2.169 4.279 4.836 2.100 1.682 0.978 0.694

13 0.382 0.319 0.290 0.385 0.927 2.117 4.215 5.404 2.014 1.717 0.927 0.689

14 0.408 0.320 0.286 0.313 1.063 2.101 4.312 5.778 2.086 1.490 0.909 0.684

15 0.394 0.320 0.287 0.292 1.356 2.124 4.165 6.205 2.536 1.428 0.892 0.678

16 0.389 0.323 0.299 0.306 1.687 2.127 4.136 5.729 2.643 1.377 0.894 0.673

17 0.372 0.322 0.288 0.298 2.232 2.127 4.111 6.582 2.749 1.343 0.870 0.668

18 0.373 0.329 0.283 0.281 2.165 2.108 4.113 9.139 2.559 1.277 0.860 0.662

19 0.377 0.330 0.284 0.276 2.170 2.129 4.201 6.459 2.658 1.259 0.899 0.657

20 0.428 0.309 0.288 0.279 2.129 2.193 4.384 5.071 2.631 1.285 0.838 0.652

21 0.412 0.305 0.276 0.278 2.133 2.344 4.372 6.631 2.383 1.221 0.831 0.647

22 0.401 0.323 0.276 0.293 2.100 2.385 4.448 8.156 2.106 2.177 0.814 0.642

23 0.387 0.312 0.277 0.332 2.140 2.325 4.478 9.116 1.917 1.557 0.811 0.637

24 0.389 0.316 0.283 0.354 2.249 2.309 4.485 7.686 1.792 1.498 0.802 0.632

25 0.387 0.301 0.278 0.354 2.296 2.304 4.520 5.072 1.693 1.287 0.789 0.627

26 0.375 0.305 0.271 0.390 2.383 2.125 4.366 4.944 1.578 1.190 0.771 0.622

27 0.437 0.304 0.280 0.463 2.535 2.150 4.470 4.884 1.588 1.159 0.765 0.617

28 0.469 0.302 0.277 0.582 2.629 2.259 4.346 4.914 1.954 1.099 0.779 0.612

29 0.469 0.309 0.275 0.557 2.468 2.381 4.345 4.714 4.384 1.108 0.770 0.607

30 0.457 0.277 0.452 2.338 2.453 4.418 2.370 5.615 1.077 0.763 0.603
31 0.432 0.271 2.586 4.332 2.253 1.028 0.598

Mean 0.411 0.336 0.286 0.324 1.592 2.227 4.421 5.381 2.341 1.869 0.915 0.675

Max 0.469 0.415 0.300 0.582 2.629 2.578 6.561 9.139 5.615 4.862 1.170 0.757

Min 0.372 0.296 0.271 0.262 0.435 1.959 2.658 2.253 1.578 1.028 0.763 0.598

Total 12.749 9.744 8.875 9.718 49.364 66.821 137.041 166.813 70.225 57.937 27.451 20.913

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1

Drainage Area = 31.9 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.563 0.460 0.353 0.300 0.892 3.821 3.193 6.949 4.251 1.450 0.833 0.489

2 0.559 0.456 0.349 0.310 0.979 5.127 4.620 5.910 4.280 1.337 0.807 0.455

3 0.556 0.451 0.346 0.321 1.075 5.667 5.890 5.558 4.359 1.292 0.879 0.581

4 0.552 0.447 0.343 0.332 1.180 6.468 6.641 5.029 4.464 1.664 0.854 0.569

5 0.548 0.443 0.340 0.344 1.438 8.782 7.196 5.272 4.751 2.207 0.804 0.556

6 0.545 0.439 0.336 0.356 1.244 10.310 6.894 5.550 5.011 1.866 0.757 0.544

7 0.541 0.435 0.333 0.369 1.132 8.510 8.621 5.496 4.776 1.659 0.736 0.533

8 0.538 0.430 0.330 0.381 1.139 6.464 9.940 5.142 4.849 1.510 0.712 0.521

9 0.535 0.426 0.327 0.395 1.192 4.648 11.170 5.077 5.747 1.352 0.690 0.510

10 0.531 0.422 0.324 0.409 1.330 5.052 12.495 4.816 5.928 1.223 0.669 0.499

11 0.528 0.418 0.321 0.423 1.488 7.865 12.812 4.771 6.705 1.055 0.701 0.489

12 0.524 0.414 0.318 0.438 1.432 6.107 12.385 5.006 5.898 0.903 0.628 0.478

13 0.521 0.411 0.315 0.453 1.245 7.018 10.117 5.203 4.731 0.931 0.627 0.468

14 0.518 0.407 0.312 0.469 1.134 6.592 7.758 5.378 5.118 0.940 0.675 0.458

15 0.514 0.403 0.309 0.485 1.282 7.206 7.845 6.112 7.045 1.117 0.639 0.448

16 0.511 0.399 0.306 0.502 1.295 7.116 9.663 7.365 5.960 1.160 0.615 0.439

17 0.508 0.395 0.303 0.520 1.333 7.093 9.317 6.288 6.199 1.004 0.607 0.429

18 0.505 0.392 0.300 0.538 1.429 6.276 8.954 5.307 5.323 1.070 0.572 0.420

19 0.501 0.388 0.297 0.557 1.665 4.953 8.303 4.962 4.611 1.082 0.585 0.411

20 0.498 0.384 0.295 0.576 1.895 4.411 8.024 4.382 8.186 1.038 0.559 0.402

21 0.495 0.381 0.292 0.596 2.170 4.296 8.014 4.325 7.460 1.230 0.542 0.394

22 0.492 0.377 0.289 0.617 2.159 4.160 8.749 4.011 5.491 1.328 0.532 0.385

23 0.489 0.373 0.286 0.639 2.125 4.428 10.182 3.956 4.785 1.111 0.561 0.377

24 0.486 0.370 0.284 0.661 2.720 4.434 8.043 4.233 4.024 1.160 0.538 0.369

25 0.483 0.366 0.281 0.684 2.773 4.298 7.309 3.876 3.420 1.023 0.504 0.368

26 0.479 0.363 0.278 0.708 2.260 3.866 5.822 4.079 2.451 0.935 0.527 0.364

27 0.476 0.360 0.276 0.733 1.981 3.353 6.935 4.725 2.193 0.965 0.529 0.373

28 0.473 0.356 0.273 0.759 1.915 3.328 9.351 5.768 1.862 0.901 0.503 0.365

29 0.470 0.271 0.785 1.773 2.835 11.741 6.342 1.752 0.994 0.479 0.368

30 0.467 0.280 0.813 1.906 2.548 11.712 5.235 1.589 0.976 0.604 0.392
31 0.464 0.290 2.671 7.613 4.367 0.907 0.363

Mean 0.512 0.406 0.308 0.516 1.621 5.568 8.623 5.177 4.774 1.206 0.642 0.446

Max 0.563 0.460 0.353 0.813 2.773 10.310 12.812 7.365 8.186 2.207 0.879 0.581

Min 0.464 0.356 0.271 0.300 0.892 2.548 3.193 3.876 1.589 0.901 0.479 0.363

Total 15.873 11.366 9.556 15.474 50.253 167.031 267.308 160.491 143.221 37.389 19.266 13.818

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1

Drainage Area = 31.9 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.363 0.385 0.373 0.351 1.591 4.339 3.276 5.700 4.058 4.149 2.464 0.429

2 0.365 0.384 0.373 0.350 1.348 3.928 3.190 6.218 4.170 4.033 2.524 0.435

3 0.368 0.384 0.372 0.348 1.338 3.655 3.229 6.520 7.613 4.162 2.649 0.441

4 0.370 0.384 0.372 0.346 1.195 3.520 3.448 7.110 16.203 3.249 2.639 0.447

5 0.373 0.383 0.372 0.344 1.120 3.338 3.798 7.131 11.320 2.933 3.425 0.453

6 0.375 0.383 0.371 0.342 1.288 3.327 3.663 7.717 5.837 3.266 2.998 0.459

7 0.378 0.382 0.371 0.340 1.451 3.478 4.315 7.408 5.294 5.334 2.754 0.466

8 0.380 0.382 0.370 0.338 1.608 3.546 5.168 7.055 5.061 4.685 2.540 0.472

9 0.383 0.381 0.370 0.337 1.574 3.588 5.500 5.777 5.049 4.193 2.349 0.479

10 0.385 0.381 0.369 0.335 1.474 3.830 5.580 5.558 4.942 4.559 2.163 0.485

11 0.388 0.381 0.369 0.333 1.624 4.321 5.643 5.190 4.605 4.788 2.049 0.492

12 0.390 0.380 0.369 0.331 1.898 4.323 6.638 5.509 4.143 4.122 1.901 0.499

13 0.393 0.380 0.368 0.329 1.777 4.489 5.743 5.809 4.132 3.875 2.097 0.505

14 0.393 0.379 0.368 0.328 1.561 3.497 5.356 5.769 3.997 3.592 2.321 0.512

15 0.392 0.379 0.367 0.326 1.798 3.020 5.000 6.571 3.845 3.374 2.945 0.520

16 0.392 0.379 0.367 0.503 1.880 2.734 4.681 7.164 3.857 3.117 2.674 0.527

17 0.391 0.378 0.367 0.890 1.891 2.605 4.150 7.566 3.932 3.206 2.237 0.534

18 0.391 0.378 0.366 1.133 2.175 2.922 3.844 8.063 3.947 3.615 1.568 0.541

19 0.390 0.377 0.366 1.262 2.575 3.503 4.498 6.715 4.060 4.147 1.100 0.549

20 0.390 0.377 0.365 1.832 3.235 3.911 5.161 5.896 3.715 3.414 0.771 0.556

21 0.390 0.376 0.365 2.238 2.882 4.376 5.572 4.663 3.270 3.170 0.541 0.564

22 0.389 0.376 0.365 1.613 2.432 4.165 5.914 4.188 3.144 3.056 0.379 0.572

23 0.389 0.376 0.364 1.146 2.374 3.999 5.751 4.133 2.899 2.953 0.384 0.580

24 0.388 0.375 0.364 1.014 2.668 4.250 6.774 4.352 2.800 2.889 0.390 0.588

25 0.388 0.375 0.363 1.100 2.611 4.615 5.789 5.115 3.166 2.840 0.395 0.596

26 0.387 0.374 0.363 1.260 2.891 4.937 4.720 4.315 3.471 2.728 0.400 0.604

27 0.387 0.374 0.361 1.365 3.373 5.605 4.608 3.983 4.524 2.587 0.406 0.612

28 0.387 0.374 0.359 1.532 4.015 4.561 5.183 3.768 5.598 2.454 0.412 0.621

29 0.386 0.357 1.607 4.200 4.198 5.567 3.708 7.362 2.418 0.417 0.629

30 0.386 0.355 1.691 4.176 3.718 5.949 3.568 4.817 2.541 0.423 0.638
31 0.385 0.353 4.330 5.569 3.339 2.676 0.647

Mean 0.384 0.379 0.366 0.842 2.270 3.877 4.944 5.664 5.028 3.488 1.677 0.531

Max 0.393 0.385 0.373 2.238 4.330 5.605 6.774 8.063 16.203 5.334 3.425 0.647

Min 0.363 0.374 0.353 0.326 1.120 2.605 3.190 3.339 2.800 2.418 0.379 0.429

Total 11.912 10.617 11.355 25.261 70.356 116.299 153.276 175.575 150.831 108.125 50.314 16.451

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1

Drainage Area = 31.9 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.647 0.488 0.532 0.398 0.930 4.667 5.558 6.562 5.288 0.964 0.776 0.630

2 0.628 0.476 0.483 0.308 0.895 5.033 5.120 6.362 4.257 0.957 0.771 0.626

3 0.608 0.504 0.551 0.257 0.831 4.776 4.680 6.578 5.598 0.950 0.766 0.621

4 0.628 0.538 0.466 0.483 0.820 4.203 4.545 6.978 4.746 0.944 0.760 0.617

5 0.666 0.524 0.336 0.491 0.900 3.873 4.275 7.221 5.641 0.937 0.755 0.613

6 0.692 0.449 0.172 0.506 0.912 3.953 4.171 7.177 4.913 0.931 0.750 0.608

7 0.613 0.523 0.344 0.424 1.157 3.939 4.247 6.636 8.940 0.924 0.745 0.604

8 0.633 0.460 0.450 0.153 1.490 4.004 4.083 6.179 19.035 0.918 0.739 0.600

9 0.611 0.410 0.486 0.367 1.661 4.330 3.955 6.201 22.413 0.911 0.734 0.596

10 0.608 0.463 0.487 0.424 1.755 4.263 4.015 6.023 23.585 0.905 0.729 0.592

11 0.608 0.490 0.495 0.341 1.687 4.002 4.243 5.392 12.711 0.899 0.724 0.587

12 0.594 0.556 0.349 0.276 1.487 3.926 4.759 5.839 8.336 0.892 0.719 0.583

13 0.590 0.593 0.489 0.225 1.399 3.845 5.687 5.727 5.995 0.886 0.714 0.579

14 0.587 0.580 0.495 0.222 1.350 3.741 6.407 3.943 6.129 0.880 0.709 0.575

15 0.584 0.584 0.495 0.167 1.772 3.845 6.748 3.976 4.178 0.874 0.704 0.571

16 0.581 0.562 0.497 0.054 2.417 3.851 6.370 3.806 3.193 0.868 0.699 0.567

17 0.577 0.584 0.476 0.164 2.613 3.954 6.376 4.351 2.191 0.862 0.694 0.563

18 0.574 0.574 0.203 0.063 2.460 4.380 6.868 5.502 1.882 0.856 0.690 0.560

19 0.571 0.554 0.281 0.224 2.199 4.165 7.114 5.739 1.536 0.850 0.685 0.556

20 0.568 0.507 0.291 0.225 2.477 3.867 6.782 4.608 2.636 0.844 0.680 0.552

21 0.564 0.509 0.299 0.261 3.065 4.036 6.585 4.860 3.380 0.838 0.675 0.548

22 0.561 0.510 0.419 0.190 3.248 4.036 6.393 7.601 2.766 0.832 0.671 0.544

23 0.558 0.522 0.190 0.064 3.140 4.222 6.598 7.902 1.674 0.827 0.666 0.540

24 0.555 0.350 0.152 0.328 3.026 4.329 6.823 7.215 1.012 0.821 0.661 0.537

25 0.551 0.401 0.338 0.565 2.810 4.290 7.301 8.441 1.005 0.815 0.657 0.533

26 0.548 0.423 0.416 0.676 3.019 4.165 7.355 7.321 0.998 0.809 0.652 0.529

27 0.545 0.539 0.468 0.725 3.355 4.393 7.279 6.190 0.991 0.804 0.648 0.526

28 0.542 0.555 0.482 0.811 3.214 5.015 7.362 5.614 0.984 0.798 0.643 0.522

29 0.539 0.506 0.999 3.403 5.599 7.696 5.665 0.977 0.793 0.639 0.518

30 0.535 0.524 1.015 3.853 5.694 7.189 6.307 0.970 0.787 0.634 0.515
31 0.532 0.512 4.018 6.978 5.907 0.782 0.511

Mean 0.587 0.508 0.409 0.380 2.173 4.280 5.921 6.059 5.599 0.870 0.703 0.568

Max 0.692 0.593 0.551 1.015 4.018 5.694 7.696 8.441 23.585 0.964 0.776 0.630

Min 0.532 0.350 0.152 0.054 0.820 3.741 3.955 3.806 0.970 0.782 0.634 0.511

Total 18.198 14.227 12.684 11.406 67.360 128.397 183.564 187.823 167.959 26.957 21.090 17.623

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-EG1 

Drainage Area = 9.9 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.180 0.180 0.180 0.180 0.775 1.240 0.854 1.492 1.647 1.932 0.302 0.173

2 0.180 0.180 0.180 0.180 0.774 1.194 0.794 1.854 5.554 1.373 0.281 0.173

3 0.180 0.180 0.180 0.180 0.756 1.101 0.915 2.083 4.198 1.102 0.333 0.173

4 0.180 0.180 0.180 0.180 0.746 0.984 0.941 2.068 3.052 0.929 0.683 0.173

5 0.180 0.180 0.180 0.180 0.767 0.919 0.883 1.807 2.277 1.185 0.489 0.173

6 0.180 0.180 0.180 0.180 0.787 1.030 1.114 1.711 1.996 2.364 0.386 0.173

7 0.180 0.180 0.180 0.180 0.805 1.102 1.324 1.642 2.131 1.727 0.330 0.173

8 0.180 0.180 0.180 0.180 0.802 1.010 1.493 1.558 2.035 1.388 0.288 0.173

9 0.180 0.180 0.180 0.180 0.790 1.155 1.593 1.405 1.947 1.977 0.268 0.173

10 0.180 0.180 0.180 0.180 0.807 1.276 1.575 1.483 1.705 1.598 0.269 0.173

11 0.180 0.180 0.180 0.180 0.837 1.192 1.936 1.553 1.586 1.157 0.260 0.173

12 0.180 0.180 0.180 0.180 0.824 1.237 1.945 1.556 1.597 1.105 0.235 0.173

13 0.180 0.180 0.180 0.180 0.800 1.143 1.914 1.576 1.476 0.894 0.259 0.173

14 0.180 0.180 0.180 0.195 0.826 0.936 1.674 1.532 1.415 0.797 0.409 0.173

15 0.180 0.180 0.180 0.212 0.836 0.832 1.793 1.571 1.418 0.758 0.276 0.173

16 0.180 0.180 0.180 0.230 0.836 0.792 1.876 1.677 1.381 0.705 0.223 0.173

17 0.180 0.180 0.180 0.249 0.865 1.005 1.968 1.702 1.337 0.772 0.180 0.173

18 0.180 0.180 0.180 0.270 0.906 1.058 1.906 1.819 1.335 0.944 0.177 0.173

19 0.180 0.180 0.180 0.293 0.989 1.137 1.920 1.740 1.128 0.637 0.173 0.173

20 0.180 0.180 0.180 0.318 0.935 1.166 2.071 1.558 0.949 0.611 0.173 0.173

21 0.180 0.180 0.180 0.344 0.890 1.109 1.838 1.450 0.814 0.563 0.173 0.173

22 0.180 0.180 0.180 0.374 0.981 1.010 1.750 1.477 0.669 0.530 0.173 0.173

23 0.180 0.180 0.180 0.405 0.763 1.073 2.027 1.674 0.626 0.502 0.173 0.173

24 0.180 0.180 0.180 0.439 0.840 1.101 1.899 1.795 0.755 0.471 0.173 0.173

25 0.180 0.180 0.180 0.476 0.961 1.268 1.839 1.627 1.069 0.422 0.173 0.173

26 0.180 0.180 0.180 0.517 1.142 1.224 1.695 1.549 1.183 0.393 0.173 0.173

27 0.180 0.180 0.180 0.560 1.317 1.267 1.821 1.486 2.405 0.346 0.173 0.173

28 0.180 0.180 0.180 0.608 1.366 1.146 1.699 1.525 2.590 0.343 0.173 0.173

29 0.180 0.180 0.659 1.342 1.001 1.567 1.397 1.914 0.362 0.173 0.173

30 0.180 0.180 0.715 1.393 0.899 1.482 1.282 1.597 0.325 0.173 0.173
31 0.180 0.180 1.314 1.647 1.481 0.298 0.173

Mean 0.180 0.180 0.180 0.307 0.928 1.087 1.605 1.617 1.793 0.920 0.258 0.173

Max 0.180 0.180 0.180 0.715 1.393 1.276 2.071 2.083 5.554 2.364 0.683 0.173

Min 0.180 0.180 0.180 0.180 0.746 0.792 0.794 1.282 0.626 0.298 0.173 0.173

Total 5.580 5.040 5.580 9.203 28.771 32.609 49.756 50.132 53.787 28.510 7.730 5.373

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-EG1 

Drainage Area = 9.9 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.173 0.111 0.075 0.048 0.138 2.012 1.662 1.539 0.715 0.817 0.218 0.049

2 0.171 0.110 0.074 0.047 0.112 1.906 1.549 1.484 0.785 0.701 0.201 0.051

3 0.168 0.108 0.073 0.047 0.085 1.790 1.408 1.507 0.595 0.658 0.199 0.053

4 0.166 0.107 0.072 0.046 0.075 1.741 1.370 1.596 0.762 0.615 0.162 0.055

5 0.164 0.105 0.071 0.045 0.080 1.647 1.316 1.592 1.345 0.630 0.137 0.058

6 0.161 0.104 0.070 0.045 0.071 1.646 1.279 1.527 1.001 0.585 0.128 0.060

7 0.159 0.102 0.069 0.044 0.092 1.656 1.295 1.483 2.466 0.560 0.113 0.063

8 0.157 0.101 0.068 0.043 0.207 1.721 1.170 1.538 1.800 0.540 0.101 0.065

9 0.155 0.099 0.067 0.043 0.329 1.894 1.047 1.553 4.103 0.538 0.088 0.068

10 0.152 0.098 0.066 0.042 0.312 1.908 1.042 1.577 4.719 0.648 0.077 0.071

11 0.150 0.097 0.065 0.042 0.255 1.860 1.181 1.529 3.301 0.578 0.068 0.074

12 0.148 0.095 0.064 0.041 0.187 1.948 1.430 1.570 1.550 0.547 0.059 0.077

13 0.146 0.094 0.063 0.040 0.208 1.885 1.815 1.407 1.314 0.636 0.056 0.080

14 0.144 0.093 0.062 0.040 0.238 1.853 2.035 1.298 1.198 0.582 0.055 0.083

15 0.142 0.091 0.061 0.039 0.417 1.868 1.970 1.262 1.046 0.531 0.054 0.087

16 0.140 0.090 0.060 0.039 0.722 1.868 1.816 1.253 0.981 0.494 0.053 0.090

17 0.138 0.089 0.059 0.038 0.860 1.894 1.825 1.421 0.811 0.484 0.052 0.094

18 0.136 0.087 0.059 0.038 0.694 1.975 1.911 1.454 0.722 0.486 0.051 0.098

19 0.134 0.086 0.058 0.037 0.697 1.478 1.898 1.366 0.778 0.401 0.049 0.102

20 0.132 0.085 0.057 0.036 0.899 1.458 1.795 1.393 0.753 0.303 0.048 0.106

21 0.130 0.084 0.056 0.036 1.188 1.513 1.724 2.262 1.165 0.234 0.047 0.111

22 0.128 0.083 0.055 0.035 1.288 1.445 1.717 1.767 1.350 0.210 0.046 0.115

23 0.127 0.081 0.055 0.034 1.193 1.605 1.700 1.792 1.015 0.210 0.045 0.120

24 0.125 0.080 0.054 0.035 1.109 1.693 1.832 1.679 1.412 0.216 0.044 0.125

25 0.123 0.079 0.053 0.046 1.050 1.508 1.933 2.000 1.156 0.207 0.043 0.130

26 0.121 0.078 0.052 0.069 1.149 1.426 1.837 1.194 0.942 0.198 0.042 0.136

27 0.120 0.077 0.052 0.081 1.306 1.546 1.701 1.009 0.816 0.202 0.042 0.141

28 0.118 0.076 0.051 0.113 1.225 1.903 1.762 0.864 0.851 0.195 0.043 0.147

29 0.116 0.050 0.180 1.340 1.835 1.907 1.114 0.779 0.200 0.045 0.153

30 0.115 0.049 0.169 1.648 1.695 1.708 0.998 0.739 0.219 0.047 0.160
31 0.113 0.049 1.865 1.644 0.747 0.249 0.173

Mean 0.141 0.092 0.061 0.055 0.679 1.739 1.622 1.444 1.366 0.441 0.081 0.097

Max 0.173 0.111 0.075 0.180 1.865 2.012 2.035 2.262 4.719 0.817 0.218 0.173

Min 0.113 0.076 0.049 0.034 0.071 1.426 1.042 0.747 0.595 0.195 0.042 0.049

Total 4.373 2.590 1.886 1.639 21.040 52.176 50.278 44.776 40.967 13.673 2.415 2.994

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-WG1

Drainage Area = 13.6 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.013 0.990 0.980 0.980 1.159 1.508 1.613 2.206 2.368 2.667 0.959 0.823

2 1.012 0.989 0.985 0.979 1.158 1.442 1.552 2.585 6.464 2.081 0.937 0.823

3 1.013 0.992 0.984 0.977 1.140 1.453 1.644 2.825 5.042 1.797 0.991 0.823

4 1.019 0.987 0.981 0.976 1.130 1.501 1.699 2.810 3.841 1.616 1.358 0.823

5 1.012 0.982 0.977 0.976 1.152 1.462 1.867 2.536 3.029 1.884 1.155 0.823

6 1.006 0.981 0.977 0.976 1.171 1.520 1.847 2.435 2.734 3.120 1.046 0.823

7 1.012 0.983 0.976 0.974 1.189 1.521 2.033 2.364 2.875 2.452 0.988 0.823

8 1.006 0.982 0.978 0.971 1.185 1.548 2.284 2.275 2.776 2.096 0.944 0.823

9 1.003 0.982 0.972 0.977 1.174 1.544 2.485 2.115 2.683 2.714 0.922 0.823

10 1.021 0.983 0.976 0.975 1.191 1.618 2.513 2.197 2.429 2.317 0.924 0.823

11 1.057 0.982 0.973 0.966 1.220 1.763 2.564 2.270 2.305 1.855 0.915 0.823

12 1.038 0.981 0.973 0.972 1.208 1.718 2.866 2.273 2.315 1.801 0.888 0.823

13 1.033 0.978 0.985 0.976 1.184 1.739 2.492 2.294 2.189 1.579 0.913 0.823

14 1.027 0.979 0.970 0.983 1.209 1.505 2.360 2.248 2.125 1.477 1.070 0.823

15 1.019 0.977 0.969 1.033 1.219 1.382 2.311 2.288 2.128 1.437 0.931 0.823

16 1.013 0.975 0.969 1.097 1.219 1.298 2.230 2.400 2.090 1.381 0.876 0.823

17 1.013 0.975 0.964 1.131 1.248 1.274 1.769 2.426 2.044 1.451 0.831 0.823

18 1.010 0.977 0.961 1.148 1.287 1.370 2.640 2.549 2.042 1.632 0.827 0.823

19 1.007 0.981 0.962 1.209 1.369 1.483 2.654 2.466 1.824 1.310 0.823 0.823

20 1.005 0.987 0.964 1.254 1.316 1.600 2.813 2.275 1.637 1.282 0.823 0.823

21 1.002 0.991 0.965 1.189 1.273 1.735 2.568 2.162 1.495 1.232 0.823 0.823

22 1.002 0.992 0.964 1.134 1.267 1.701 2.476 2.191 1.343 1.197 0.823 0.823

23 0.999 0.989 0.967 1.116 1.295 1.664 2.767 2.397 1.298 1.168 0.823 0.823

24 0.997 0.986 0.976 1.127 1.054 1.748 2.633 2.523 1.434 1.135 0.823 0.823

25 0.997 0.983 0.983 1.148 1.093 1.859 2.569 2.348 1.763 1.084 0.823 0.823

26 0.995 0.982 0.986 1.161 1.190 1.976 2.419 2.266 1.882 1.054 0.823 0.823

27 0.993 0.980 0.990 1.180 1.299 2.422 2.551 2.200 3.163 1.005 0.823 0.823

28 0.992 0.978 1.006 1.189 1.367 2.195 2.422 2.240 3.357 1.002 0.823 0.823

29 0.992 1.000 1.198 1.435 1.957 2.285 2.106 2.649 1.022 0.823 0.823

30 0.990 0.993 1.187 1.447 1.768 2.196 1.985 2.316 0.982 0.823 0.823
31 0.988 0.985 1.462 2.368 2.194 0.955 0.823

Mean 1.009 0.983 0.977 1.072 1.236 1.642 2.306 2.337 2.521 1.606 0.912 0.823

Max 1.057 0.992 1.006 1.254 1.462 2.422 2.866 2.825 6.464 3.120 1.358 0.823

Min 0.988 0.975 0.961 0.966 1.054 1.274 1.552 1.985 1.298 0.955 0.823 0.823

Total 31.284 27.524 30.291 32.165 38.310 49.273 71.492 72.449 75.639 49.783 27.357 25.528

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1 

Drainage Area = 84.2 km2 Year = 2007

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 3.774 1.872 1.131

2 4.025 1.741 1.144

3 3.460 1.627 1.156

4 2.962 1.502 1.124

5 2.671 1.324 1.086

6 2.808 1.163 1.230

7 2.870 1.081 1.290

8 2.571 1.069 1.159

9 2.488 0.955 1.033

10 3.434 1.010 1.021

11 4.166 1.008 1.026

12 3.292 0.978 0.948

13 4.590 1.050 0.948

14 5.438 1.041 0.966

15 4.906 0.954 0.971

16 3.592 0.819 0.949

17 3.116 0.916 0.942

18 2.692 1.426 0.951

19 2.222 2.246 0.985

20 1.953 1.813 1.013

21 1.912 1.245 0.985

22 1.993 1.100 0.983

23 1.923 1.070 0.963

24 2.611 1.059 0.911

25 2.442 1.094 0.932

26 6.410 2.310 1.027 0.938

27 5.980 2.433 1.087 1.023

28 4.576 2.410 1.053 1.008

29 4.164 2.030 1.215 1.022

30 3.792 1.825 1.165 0.990
31 1.962 0.941

Mean 4.984 2.932 1.224 1.025

Max 6.410 5.438 2.246 1.290

Min 3.792 1.825 0.819 0.911

Total 24.922 90.882 36.710 31.768

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1 

Drainage Area = 84.2 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.989 0.921 0.793 1.024 0.532 8.325 13.179 9.252 7.539 17.634 2.559 0.887

2 1.010 0.875 0.803 0.840 0.594 8.073 15.672 9.765 7.429 19.092 3.122 0.830

3 1.005 0.879 0.810 0.793 0.878 7.939 16.083 10.329 6.838 16.907 3.841 0.798

4 1.021 0.856 0.833 0.792 0.967 8.394 15.197 10.983 6.420 11.176 2.583 0.830

5 0.977 0.899 0.860 0.814 0.841 8.932 16.778 12.432 6.498 8.976 2.079 0.784

6 0.911 0.850 0.845 0.816 0.806 8.650 19.480 14.466 6.463 7.272 1.683 0.813

7 0.921 0.860 0.831 0.803 0.784 7.912 17.445 15.406 6.570 6.068 1.447 0.845

8 0.948 0.903 0.827 0.786 0.701 7.306 14.780 15.465 7.907 5.274 1.388 0.894

9 0.915 0.883 0.830 0.724 0.857 6.317 12.431 14.911 7.260 4.622 1.418 0.985

10 0.918 0.853 0.842 0.730 1.240 6.118 10.082 13.236 7.251 4.091 1.301 1.044

11 0.880 0.802 0.827 0.786 1.733 6.518 9.163 12.451 7.825 3.953 1.231 1.098

12 0.875 0.781 0.819 0.845 1.698 6.703 9.415 15.812 7.304 3.844 1.398 1.100

13 0.868 0.760 0.798 0.896 1.431 6.101 9.713 18.956 6.762 4.014 1.288 1.083

14 0.890 0.790 0.778 0.877 1.913 5.529 10.502 24.055 6.669 3.411 1.175 1.007

15 0.898 0.796 0.785 0.901 5.305 5.847 11.895 22.748 9.233 3.214 1.090 0.990

16 0.888 0.796 0.807 0.896 4.480 6.711 12.803 22.755 11.824 3.000 1.052 0.878

17 0.871 0.818 0.782 0.875 5.354 6.740 12.288 23.244 12.970 2.878 0.977 0.860

18 0.895 0.857 0.781 0.812 5.735 6.532 11.808 25.824 12.551 2.688 0.985 0.876

19 0.873 0.859 0.790 0.786 5.155 6.801 12.818 20.489 11.829 2.527 0.955 0.737

20 0.957 0.795 0.802 0.766 4.744 7.815 12.547 19.895 11.087 2.525 0.841 0.820

21 1.025 0.720 0.782 0.743 4.694 9.734 12.141 17.413 8.469 2.499 0.862 0.808

22 0.994 0.749 0.781 0.732 4.467 9.689 10.931 16.058 6.935 5.025 0.842 0.797

23 1.000 0.735 0.782 0.725 4.882 8.760 10.188 18.928 5.802 3.682 0.813 0.785

24 0.963 0.763 0.808 0.694 6.062 9.427 9.875 27.666 5.076 3.025 0.788 0.774

25 0.968 0.757 0.785 0.673 7.898 8.719 11.096 20.103 4.552 2.556 0.771 0.763

26 0.954 0.773 0.780 0.680 9.318 7.831 13.223 15.163 4.280 2.210 0.752 0.752

27 0.979 0.779 0.813 0.716 10.249 8.238 12.273 12.536 4.551 2.066 0.724 0.741

28 1.018 0.812 0.829 0.815 10.084 11.448 10.725 12.040 5.576 1.861 0.767 0.730

29 0.975 0.830 0.857 0.834 9.052 11.124 13.094 10.425 17.193 2.021 0.812 0.720

30 0.958 0.917 0.659 8.293 11.028 11.379 9.518 16.245 2.500 0.879 0.709
31 1.010 1.017 8.654 10.136 8.285 3.199 0.699

Mean 0.947 0.819 0.819 0.794 4.174 7.975 12.553 16.149 8.230 5.284 1.347 0.853

Max 1.025 0.921 1.017 1.024 10.249 11.448 19.480 27.666 17.193 19.092 3.841 1.100

Min 0.868 0.720 0.778 0.659 0.532 5.529 9.163 8.285 4.280 1.861 0.724 0.699

Total 29.354 23.752 25.392 23.834 129.400 239.259 389.141 500.610 246.909 163.812 40.420 26.437

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1 

Drainage Area = 84.2 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.665 0.436 0.352 0.306 1.277 5.402 6.417 40.031 13.974 4.133 1.393 0.506

2 0.656 0.433 0.350 0.313 1.941 7.504 7.795 31.960 13.311 3.678 1.166 0.340

3 0.647 0.430 0.347 0.321 2.553 9.835 10.662 26.289 13.905 3.273 1.042 0.342

4 0.638 0.426 0.344 0.328 2.172 12.160 13.672 27.580 14.054 2.934 1.004 0.437

5 0.629 0.423 0.342 0.336 2.185 14.084 15.760 25.260 12.725 2.914 1.237 0.186

6 0.621 0.420 0.339 0.345 2.354 17.679 17.374 23.985 13.848 4.980 1.343 0.033

7 0.612 0.417 0.336 0.353 2.243 20.848 17.482 23.190 12.237 5.128 1.080 0.003

8 0.604 0.414 0.334 0.362 2.097 18.130 18.101 22.720 10.940 4.442 0.935 0.002

9 0.596 0.410 0.331 0.370 2.178 16.871 21.614 21.218 13.409 4.029 0.830 0.197

10 0.587 0.407 0.329 0.379 2.258 16.596 24.135 18.651 16.168 3.435 0.777 0.257

11 0.579 0.404 0.326 0.389 2.196 16.159 25.295 15.337 20.984 2.919 0.743 0.376

12 0.571 0.401 0.324 0.398 2.233 16.025 25.782 13.671 22.257 2.512 0.738 0.458

13 0.564 0.398 0.321 0.408 2.266 14.339 25.404 13.256 20.801 1.976 0.685 0.464

14 0.556 0.395 0.319 0.418 2.260 13.653 24.939 13.073 13.920 1.806 0.679 0.419

15 0.548 0.392 0.317 0.428 2.257 13.103 23.282 12.529 15.567 1.813 0.673 0.179

16 0.541 0.389 0.314 0.438 2.409 13.719 21.956 13.672 22.999 2.610 0.608 0.210

17 0.533 0.386 0.312 0.449 3.111 13.595 22.965 16.773 18.958 2.936 0.585 0.206

18 0.526 0.383 0.309 0.460 2.808 12.635 21.797 25.368 16.051 2.466 0.438 0.356

19 0.519 0.380 0.307 0.471 2.706 12.227 20.746 24.600 13.265 2.336 0.381 0.415

20 0.512 0.377 0.305 0.482 2.782 11.752 19.422 24.534 10.140 2.206 0.381 0.387

21 0.505 0.374 0.302 0.494 2.879 10.958 19.395 22.970 15.806 2.565 0.450 0.400

22 0.498 0.372 0.300 0.506 3.163 10.163 19.172 17.103 29.605 2.796 0.275 0.234

23 0.491 0.369 0.298 0.518 3.443 10.386 20.449 14.952 23.800 3.337 0.344 0.213

24 0.484 0.366 0.295 0.531 3.520 11.022 26.698 13.275 17.309 2.489 0.570 0.255

25 0.478 0.363 0.293 0.544 4.473 12.011 26.672 15.594 12.708 2.313 0.556 0.265

26 0.471 0.360 0.291 0.557 5.608 10.799 27.214 12.241 11.153 1.842 0.549 0.256

27 0.465 0.358 0.289 0.570 5.475 10.500 28.651 13.266 7.466 1.604 0.581 0.236

28 0.458 0.355 0.287 0.662 4.903 9.666 40.031 17.031 5.981 1.529 0.586 0.243

29 0.452 0.284 0.842 4.806 8.689 49.151 20.345 5.066 1.225 0.556 0.235

30 0.446 0.291 1.000 4.275 7.260 52.197 22.381 4.415 1.194 0.532 0.225
31 0.440 0.298 4.301 49.337 17.050 1.453 0.266

Mean 0.545 0.394 0.316 0.466 3.004 12.592 23.986 19.997 14.761 2.738 0.724 0.277

Max 0.665 0.436 0.352 1.000 5.608 20.848 52.197 40.031 29.605 5.128 1.393 0.506

Min 0.440 0.355 0.284 0.306 1.277 5.402 6.417 12.241 4.415 1.194 0.275 0.002

Total 16.890 11.039 9.787 13.974 93.130 377.771 743.567 619.905 442.823 84.872 21.715 8.600

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1 

Drainage Area = 84.2 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.362 0.460 0.433 0.644 1.708 10.458 8.374 23.287 10.340 7.728 1.134 0.588

2 0.286 0.475 0.442 0.567 1.995 11.141 7.707 25.419 24.452 7.277 1.931 0.578

3 0.328 0.486 0.441 0.463 1.851 10.943 7.612 29.349 53.998 4.907 1.978 0.569

4 0.311 0.474 0.450 0.615 1.687 9.939 8.492 32.924 31.343 3.991 3.819 0.560

5 0.289 0.440 0.450 0.665 1.628 10.083 8.508 34.095 16.372 4.213 3.593 0.551

6 0.267 0.427 0.456 0.392 1.581 9.445 10.659 30.690 12.295 8.753 2.248 0.542

7 0.330 0.432 0.507 0.368 1.702 9.044 16.369 26.378 10.639 10.832 1.709 0.533

8 0.393 0.433 0.606 0.379 1.838 9.097 19.247 21.243 10.804 8.642 1.523 0.525

9 0.398 0.460 0.535 0.398 1.904 9.913 20.416 18.888 9.664 12.623 1.752 0.516

10 0.454 0.461 0.530 0.394 2.060 12.319 21.916 18.408 8.755 16.048 1.911 0.508

11 0.428 0.450 0.514 0.380 2.333 12.138 22.424 20.496 7.566 8.594 1.399 0.500

12 0.419 0.445 0.525 0.389 2.621 12.369 18.412 20.950 7.458 6.661 1.183 0.492

13 0.443 0.432 0.518 0.383 2.746 8.673 16.983 22.601 7.382 5.712 1.099 0.484

14 0.456 0.437 0.475 0.361 3.043 7.050 16.107 29.268 6.891 5.325 1.332 0.476

15 0.456 0.439 0.455 0.344 3.182 6.216 14.001 32.684 6.198 3.911 1.377 0.469

16 0.456 0.431 0.461 0.456 3.225 6.038 13.160 31.529 6.295 3.356 1.092 0.461

17 0.460 0.455 0.449 0.518 3.640 7.487 11.788 27.756 6.356 3.947 0.737 0.454

18 0.456 0.547 0.444 0.763 4.658 9.484 12.488 28.652 6.335 4.939 0.725 0.446

19 0.451 0.500 0.446 1.213 6.795 11.075 16.930 18.040 5.744 4.025 0.713 0.439

20 0.439 0.470 0.444 2.228 7.031 12.098 18.006 14.802 3.997 3.190 0.702 0.432

21 0.444 0.469 0.456 2.606 6.355 12.146 17.381 12.890 3.412 2.621 0.691 0.425

22 0.455 0.466 0.447 1.885 5.742 11.993 15.578 11.643 3.236 2.130 0.680 0.418

23 0.458 0.459 0.445 1.357 5.989 14.299 20.716 11.285 3.251 1.975 0.669 0.412

24 0.463 0.456 0.441 1.125 6.730 14.649 21.529 16.462 5.698 2.045 0.658 0.405

25 0.478 0.444 0.441 1.121 7.729 14.270 16.025 14.066 7.803 1.999 0.647 0.399

26 0.454 0.452 0.436 1.199 8.720 13.301 15.492 11.427 10.911 1.794 0.637 0.392

27 0.457 0.448 0.443 1.415 10.890 13.577 20.676 10.213 15.180 1.656 0.627 0.386

28 0.458 0.441 0.445 1.672 11.787 14.008 23.900 10.006 21.077 1.353 0.617 0.380

29 0.439 0.464 1.805 12.448 12.105 22.771 9.786 10.936 1.159 0.607 0.374

30 0.438 0.468 1.837 12.191 10.005 20.115 8.438 8.113 1.110 0.597 0.368
31 0.440 0.475 11.641 20.334 10.624 1.090 0.362

Mean 0.415 0.457 0.469 0.931 5.079 10.846 16.262 20.461 11.417 4.955 1.280 0.466

Max 0.478 0.547 0.606 2.606 12.448 14.649 23.900 34.095 53.998 16.048 3.819 0.588

Min 0.267 0.427 0.433 0.344 1.581 6.038 7.612 8.438 3.236 1.090 0.597 0.362

Total 12.867 12.790 14.542 27.940 157.451 325.365 504.117 634.299 342.501 153.607 38.386 14.442

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1 

Drainage Area = 84.2 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.300 0.351 0.405 0.475 0.554 13.240 18.373 20.803 19.035 11.645 2.965 0.402

2 0.302 0.353 0.408 0.477 0.557 13.752 18.305 20.376 18.244 10.431 2.670 0.343

3 0.303 0.355 0.410 0.480 0.559 14.597 18.081 19.620 16.615 8.935 2.401 0.350

4 0.305 0.357 0.412 0.482 0.562 15.542 17.842 19.179 17.880 7.507 1.976 0.358

5 0.306 0.359 0.414 0.485 0.565 16.091 17.303 19.033 24.014 6.372 1.337 0.367

6 0.308 0.361 0.416 0.487 0.568 15.582 16.949 18.904 22.278 5.969 1.233 0.382

7 0.309 0.362 0.418 0.490 0.571 14.574 16.805 17.893 51.482 5.457 1.228 0.525

8 0.311 0.364 0.420 0.492 0.574 13.941 16.709 17.204 63.892 4.978 1.214 0.580

9 0.313 0.366 0.422 0.495 0.658 13.652 16.476 16.993 62.773 4.514 1.139 0.569

10 0.314 0.368 0.425 0.497 0.795 13.563 16.130 16.706 62.945 4.211 1.026 0.501

11 0.316 0.370 0.427 0.500 0.808 14.530 15.603 16.530 40.502 4.040 0.957 0.411

12 0.317 0.372 0.429 0.503 0.704 14.467 15.226 16.426 30.583 3.617 0.908 0.400

13 0.319 0.374 0.431 0.505 0.675 14.000 15.441 16.679 24.082 3.350 0.868 0.338

14 0.321 0.376 0.433 0.508 0.628 13.574 16.190 16.058 20.378 3.408 0.833 0.338

15 0.322 0.378 0.436 0.510 0.735 13.464 17.660 15.243 18.598 3.487 0.798 0.312

16 0.324 0.379 0.438 0.513 1.190 13.669 18.565 15.266 17.637 3.252 0.746 0.273

17 0.326 0.381 0.440 0.516 1.937 14.617 18.952 15.288 15.840 2.930 0.697 0.231

18 0.327 0.383 0.442 0.518 2.070 14.557 19.437 15.258 14.258 2.773 0.660 0.216

19 0.329 0.385 0.445 0.521 2.905 14.780 20.188 15.184 15.306 3.808 0.618 0.229

20 0.331 0.387 0.447 0.523 4.077 15.491 20.605 17.486 15.346 4.942 0.523 0.193

21 0.332 0.389 0.449 0.526 8.031 13.420 20.740 32.487 28.710 5.304 0.471 0.200

22 0.334 0.391 0.451 0.529 8.528 14.710 20.636 45.217 35.487 5.063 0.421 0.213

23 0.336 0.393 0.454 0.532 9.574 15.343 20.797 32.729 28.006 4.371 0.391 0.188

24 0.337 0.395 0.456 0.534 10.349 15.942 20.861 28.235 25.225 4.000 0.386 0.176

25 0.339 0.397 0.458 0.537 11.134 16.710 21.071 32.108 36.267 3.627 0.389 0.166

26 0.341 0.399 0.461 0.540 11.562 16.893 21.600 25.082 30.195 3.203 0.404 0.159

27 0.343 0.401 0.463 0.543 10.943 16.981 21.867 20.910 25.029 2.768 0.394 0.147

28 0.344 0.403 0.465 0.545 11.072 17.117 21.897 22.968 18.990 2.470 0.406 0.144

29 0.346 0.468 0.548 11.706 17.748 21.853 31.605 15.166 3.321 0.397 0.132

30 0.348 0.470 0.551 12.110 18.304 21.449 26.293 12.357 3.118 0.399 0.129
31 0.350 0.473 12.410 21.156 21.909 3.203 0.127

Mean 0.324 0.377 0.438 0.512 4.487 15.028 18.863 21.473 27.571 4.712 0.962 0.293

Max 0.350 0.403 0.473 0.551 12.410 18.304 21.897 45.217 63.892 11.645 2.965 0.580

Min 0.300 0.351 0.405 0.475 0.554 13.240 15.226 15.184 12.357 2.470 0.386 0.127

Total 10.051 10.552 13.585 15.362 139.110 450.848 584.766 665.672 827.118 146.072 28.854 9.097

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1 

Drainage Area = 299 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 4.318 4.318 4.318 4.318 4.683 39.188 57.903 37.955 26.822 66.007 9.014 7.302

2 4.318 4.318 4.318 4.318 5.078 36.810 71.185 40.477 27.149 71.568 10.095 5.612

3 4.318 4.318 4.318 4.318 5.506 35.424 75.482 43.593 23.967 63.829 12.098 5.452

4 4.318 4.318 4.318 4.318 5.970 35.456 74.088 46.581 22.557 40.215 9.727 5.427

5 4.318 4.318 4.318 4.318 6.474 34.028 75.501 52.583 23.274 31.607 8.629 5.444

6 4.318 4.318 4.318 4.318 7.020 32.731 76.531 62.622 23.127 24.742 7.978 5.735

7 4.318 4.318 4.318 4.318 7.612 30.971 64.761 67.411 24.216 20.476 7.935 5.607

8 4.318 4.318 4.318 4.318 8.254 26.860 57.322 67.595 33.057 17.647 8.024 5.441

9 4.318 4.318 4.318 4.318 8.950 23.056 50.993 64.691 28.181 15.290 8.087 5.551

10 4.318 4.318 4.318 4.318 9.705 23.528 41.571 57.578 28.508 13.360 7.353 5.548

11 4.318 4.318 4.318 4.318 10.524 26.536 37.645 52.876 33.689 14.426 7.181 5.417

12 4.318 4.318 4.318 4.318 9.323 28.686 39.674 65.813 27.333 14.852 7.648 5.089

13 4.318 4.318 4.318 4.318 8.447 24.422 42.068 79.595 23.774 16.666 7.183 5.043

14 4.318 4.318 4.318 4.318 11.447 22.289 44.781 96.467 25.160 13.120 6.809 4.997

15 4.318 4.318 4.318 4.318 36.363 23.354 48.802 92.994 50.003 12.564 6.521 4.952

16 4.318 4.318 4.318 4.318 29.108 25.609 52.482 89.277 59.021 11.618 5.999 4.907

17 4.318 4.318 4.318 4.318 32.516 26.131 49.933 91.006 56.189 11.522 6.078 4.862

18 4.318 4.318 4.318 4.318 31.392 25.949 47.417 106.810 52.597 10.761 5.752 4.818

19 4.318 4.318 4.318 4.318 26.874 27.051 53.542 82.963 48.154 10.342 5.411 4.774

20 4.318 4.318 4.318 4.318 25.181 30.789 51.979 76.204 45.687 10.758 5.570 4.731

21 4.318 4.318 4.318 4.318 26.300 39.276 51.292 67.963 31.692 10.263 5.471 4.688

22 4.318 4.318 4.318 4.318 24.242 40.670 43.268 61.679 24.127 32.304 5.351 4.645

23 4.318 4.318 4.318 4.318 26.290 33.416 40.943 74.087 19.554 19.005 5.264 4.603

24 4.318 4.318 4.318 4.318 32.319 34.919 40.440 104.064 16.898 16.938 5.237 4.561

25 4.318 4.318 4.318 4.318 40.578 32.620 44.725 77.441 14.932 12.616 5.151 4.520

26 4.318 4.318 4.318 4.318 49.143 28.967 56.579 59.592 13.683 10.744 5.052 4.479

27 4.318 4.318 4.318 4.318 52.317 31.914 50.876 46.755 14.293 10.145 4.973 4.438

28 4.318 4.318 4.318 4.318 51.326 50.595 42.488 50.921 22.413 9.691 5.205 4.398

29 4.318 4.318 4.318 4.318 45.560 46.614 51.310 40.484 83.703 10.187 5.552 4.358

30 4.318 4.318 4.318 41.012 46.652 46.084 34.940 70.308 9.445 5.138 4.318
31 4.318 4.318 42.208 41.253 30.244 9.821 4.279

Mean 4.318 4.318 4.318 4.318 23.281 32.150 52.352 65.267 33.136 20.727 6.850 5.032

Max 4.318 4.318 4.318 4.318 52.317 50.595 76.531 106.810 83.703 71.568 12.098 7.302

Min 4.318 4.318 4.318 4.318 4.683 22.289 37.645 30.244 13.683 9.445 4.973 4.279

Total 133.872 125.235 133.872 129.553 721.722 964.513 1622.921 2023.263 994.068 642.529 205.487 155.999

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1 

Drainage Area = 299 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 6.566 5.015 3.186 2.379 11.975 23.173 24.487 99.373 44.037 11.945 5.583 2.683

2 6.513 4.934 3.135 2.510 12.638 31.193 28.003 85.349 42.659 10.575 5.163 2.599

3 6.459 4.855 3.084 2.649 14.280 40.772 37.959 73.636 44.547 9.460 4.757 2.666

4 6.407 4.777 3.035 2.796 11.610 47.681 48.521 76.788 44.616 8.621 4.077 3.035

5 6.355 4.700 2.986 2.951 11.338 52.780 55.390 72.222 40.152 10.079 4.858 2.997

6 6.303 4.625 2.938 3.114 12.640 63.708 62.283 70.671 43.440 19.254 5.459 2.960

7 6.252 4.550 2.891 3.286 12.612 70.666 62.706 69.845 42.176 15.572 4.851 2.924

8 6.201 4.477 2.844 3.468 11.875 67.571 64.786 70.808 36.380 13.037 4.378 2.887

9 6.150 4.405 2.798 3.660 11.669 62.444 73.765 68.697 41.380 11.076 4.042 2.852

10 6.100 4.334 2.753 3.863 11.739 59.785 79.781 59.950 52.999 9.292 3.947 2.816

11 6.050 4.265 2.709 4.077 12.019 62.044 80.970 50.836 66.816 7.953 3.718 2.781

12 6.001 4.196 2.666 4.302 12.864 61.306 84.966 44.357 68.341 7.056 3.506 2.747

13 5.952 4.129 2.623 4.541 12.670 54.365 85.153 42.351 64.237 5.748 3.619 2.713

14 5.904 4.062 2.581 4.792 12.195 51.709 82.402 41.763 44.585 5.730 3.307 2.679

15 5.856 3.997 2.539 5.057 11.626 49.634 76.614 41.060 47.517 5.770 3.418 2.646

16 5.808 3.933 2.498 5.337 11.895 50.703 70.270 44.471 69.755 7.013 3.208 2.613

17 5.761 3.870 2.458 5.633 14.516 53.121 72.641 57.963 56.488 7.769 3.216 2.581

18 5.714 3.807 2.419 5.944 13.073 50.076 72.565 81.808 47.994 6.628 3.055 2.549

19 5.667 3.746 2.380 6.273 13.486 47.710 69.025 74.063 42.205 6.607 3.145 2.518

20 5.621 3.686 2.341 6.621 14.424 45.673 65.712 71.315 31.682 5.957 2.965 2.486

21 5.575 3.627 2.304 6.987 14.865 42.385 65.656 72.466 61.849 6.213 2.975 2.456

22 5.530 3.568 2.267 7.374 16.480 38.704 64.356 54.750 93.695 7.228 2.988 2.425

23 5.485 3.511 2.230 7.782 17.533 38.074 71.080 48.629 71.749 8.917 2.893 2.395

24 5.440 3.455 2.195 8.213 17.330 39.512 89.181 42.242 53.533 6.869 2.701 2.365

25 5.396 3.399 2.159 8.668 21.089 43.603 84.842 49.977 41.437 6.175 2.806 2.336

26 5.352 3.344 2.125 9.147 24.353 38.696 83.210 38.401 40.002 6.326 3.058 2.307

27 5.308 3.291 2.090 9.654 24.998 35.060 86.627 40.807 23.344 5.522 2.796 2.040

28 5.265 3.238 2.057 10.188 19.532 33.090 99.984 54.220 18.067 4.618 2.699 1.837

29 5.265 2.024 10.752 19.818 31.394 121.242 64.719 14.796 4.605 2.814 1.855

30 5.180 2.136 11.347 18.493 27.326 128.169 71.808 12.687 4.995 2.807 1.872
31 5.097 2.254 18.465 117.151 53.684 6.961 4.022

Mean 5.824 4.064 2.539 5.779 14.971 47.132 74.500 60.936 46.772 8.180 3.627 2.601

Max 6.566 5.015 3.186 11.347 24.998 70.666 128.169 99.373 93.695 19.254 5.583 4.022

Min 5.097 3.238 2.024 2.379 11.338 23.173 24.487 38.401 12.687 4.605 2.699 1.837

Total 180.530 113.798 78.702 173.367 464.102 1413.958 2309.499 1889.031 1403.162 253.569 108.809 80.644

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1 

Drainage Area = 299 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 3.830 2.695 2.456 3.427 8.221 38.610 30.170 65.936 37.201 29.260 9.467 9.360

2 3.827 2.641 2.588 3.180 7.238 34.850 26.293 75.106 38.086 28.608 9.810 9.086

3 3.686 2.554 3.078 2.954 7.209 35.036 24.689 79.088 84.742 29.704 16.003 8.819

4 3.547 2.556 3.003 3.160 6.580 35.189 25.749 86.542 132.122 19.970 13.644 8.560

5 3.412 2.557 2.926 2.967 6.223 30.074 30.848 94.041 80.288 17.128 21.755 8.309

6 3.279 2.559 2.876 2.847 6.290 28.808 29.911 95.469 51.204 19.760 19.098 8.065

7 3.150 2.560 2.623 2.993 6.367 27.771 37.144 92.511 43.566 45.070 14.476 7.828

8 3.024 2.602 2.725 2.956 6.738 27.828 52.698 84.933 38.181 38.621 12.565 7.599

9 2.881 2.693 2.513 2.846 7.021 29.020 60.527 69.179 37.508 32.887 11.329 7.376

10 2.921 2.568 2.412 2.820 6.914 32.002 64.858 61.087 35.394 41.505 10.526 7.159

11 2.824 2.466 2.343 2.743 7.103 39.231 66.402 59.334 32.365 54.079 10.045 6.949

12 4.139 2.442 2.493 2.605 8.128 39.024 69.437 67.068 27.481 32.255 9.701 6.745

13 4.029 2.575 2.477 2.650 8.485 43.101 56.288 65.670 27.366 27.456 9.197 6.547

14 4.053 2.462 2.551 2.834 8.114 31.599 51.337 70.371 26.862 24.137 10.030 6.355

15 3.505 2.768 2.484 2.822 8.970 23.735 49.853 84.717 25.561 22.806 12.716 6.169

16 3.586 2.477 2.585 3.329 9.730 19.889 45.240 94.019 23.749 19.052 11.632 5.987

17 3.222 2.694 2.405 4.231 9.697 18.865 41.454 93.792 24.379 18.055 9.857 5.812

18 3.189 2.590 2.710 5.145 11.197 23.072 38.704 85.419 24.750 21.199 8.673 5.641

19 3.087 2.425 2.463 5.822 13.827 29.646 42.142 89.789 24.597 26.257 10.429 5.476

20 3.028 2.458 2.342 7.752 21.125 36.040 54.598 60.591 21.879 20.395 12.899 5.315

21 3.040 2.490 2.342 11.465 21.178 39.741 57.513 48.539 17.005 16.793 12.821 5.159

22 3.071 2.560 2.434 10.116 18.590 39.929 58.201 41.942 15.530 14.597 12.238 5.008

23 3.133 2.633 2.522 7.422 16.682 38.415 53.748 38.444 14.500 13.177 11.879 4.861

24 3.060 2.592 2.643 6.283 17.718 44.500 72.665 39.715 13.638 12.347 11.530 4.718

25 2.785 2.560 2.845 5.835 18.713 48.533 70.917 63.259 19.613 11.999 11.192 4.579

26 2.822 2.713 3.186 6.028 22.300 48.436 54.199 49.564 28.026 11.518 10.864 4.445

27 2.865 2.528 3.376 6.333 26.204 47.239 52.275 39.650 40.901 10.969 10.545 4.315

28 2.701 2.555 3.396 7.352 34.183 46.008 65.034 36.532 53.010 10.511 10.235 4.188

29 2.729 3.991 8.164 38.246 43.392 74.882 35.509 75.133 9.708 9.935 4.065

30 2.724 3.865 8.435 39.142 36.922 72.525 33.952 37.735 9.753 9.643 3.946
31 2.686 3.827 39.993 64.600 29.063 10.345 3.830

Mean 3.220 2.571 2.790 4.917 15.101 35.217 51.448 65.511 38.412 22.578 11.825 6.202

Max 4.139 2.768 3.991 11.465 39.993 48.533 74.882 95.469 132.122 54.079 21.755 9.360

Min 2.686 2.425 2.342 2.605 6.223 18.865 24.689 29.063 13.638 9.708 8.673 3.830

Total 99.833 71.974 86.481 147.519 468.126 1056.504 1594.901 2030.831 1152.371 699.921 354.737 192.270

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1 

Drainage Area = 299 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 3.515 3.147 2.831 3.122 5.587 48.163 52.109 47.399 41.709 42.159 13.178 4.401

2 3.503 3.135 2.819 2.989 5.098 53.730 45.934 43.602 44.149 40.607 12.693 4.362

3 3.491 3.124 2.808 2.954 4.691 54.176 42.941 43.005 36.972 39.112 12.225 4.323

4 3.479 3.112 2.798 2.941 5.267 49.607 40.084 49.070 45.658 37.672 11.775 4.285

5 3.467 3.101 2.787 2.839 5.934 45.387 38.072 50.652 77.105 36.285 11.342 4.247

6 3.455 3.089 2.776 2.719 5.901 41.237 39.618 49.727 59.332 34.949 10.924 4.210

7 3.443 3.078 2.765 2.665 7.121 39.500 40.140 44.197 98.214 33.662 10.522 4.173

8 3.431 3.066 2.754 2.670 8.489 38.753 36.069 46.133 103.594 32.423 10.135 4.136

9 3.418 3.055 2.743 2.723 9.764 44.731 33.936 46.059 87.414 31.229 9.761 4.099

10 3.406 3.044 2.732 2.770 10.898 44.862 34.034 45.502 64.226 30.079 9.402 4.063

11 3.394 3.032 2.721 2.693 10.452 40.890 38.506 46.381 67.718 28.972 9.056 4.027

12 3.382 3.021 2.710 2.659 9.491 38.084 45.601 52.569 70.623 27.905 8.722 3.992

13 3.371 3.009 2.696 2.612 9.232 37.228 57.082 42.956 69.770 26.878 8.401 3.956

14 3.359 2.998 2.569 2.632 8.825 38.416 69.443 37.732 71.144 25.888 8.092 3.921

15 3.347 2.987 2.279 2.695 10.280 43.347 68.409 36.927 67.579 24.935 7.794 3.887

16 3.335 2.976 2.264 2.744 13.521 42.875 58.139 35.695 62.835 24.017 7.507 3.852

17 3.323 2.964 2.232 2.798 18.836 43.263 57.579 45.486 59.598 23.133 7.231 3.818

18 3.311 2.953 2.228 2.845 16.163 46.067 62.560 45.656 58.988 22.281 6.964 3.785

19 3.299 2.942 2.203 2.772 15.813 44.180 66.636 38.880 57.838 21.461 6.708 3.751

20 3.287 2.931 2.201 2.780 18.751 42.776 58.850 39.872 56.154 20.670 6.461 3.718

21 3.276 2.919 2.226 2.808 24.927 48.025 55.727 88.632 54.361 19.909 6.223 3.685

22 3.264 2.908 2.257 2.804 29.193 46.502 53.399 127.123 52.151 19.176 5.994 3.653

23 3.252 2.897 2.238 2.841 30.677 50.168 60.868 96.928 50.118 18.470 5.773 3.620

24 3.240 2.886 2.247 2.979 33.234 51.049 61.326 78.939 48.443 17.790 5.561 3.588

25 3.229 2.875 2.283 3.242 29.682 51.747 66.005 76.930 46.974 17.135 5.356 3.557

26 3.217 2.864 2.400 3.762 32.091 51.335 63.514 52.360 45.392 16.504 5.159 3.525

27 3.205 2.853 2.559 4.392 36.249 56.155 58.964 48.280 43.753 15.897 4.969 3.494

28 3.193 2.842 2.788 4.759 35.202 61.744 58.878 44.007 42.119 15.311 4.786 3.463

29 3.182 2.898 5.355 38.528 63.073 62.596 59.352 40.507 14.748 4.610 3.433

30 3.170 2.888 5.637 42.691 58.736 54.071 60.800 43.771 14.205 4.440 3.402
31 3.159 3.130 44.492 51.930 45.916 13.682 3.372

Mean 3.336 2.993 2.575 3.140 18.615 47.194 52.678 53.767 58.940 25.392 8.059 3.864

Max 3.515 3.147 3.130 5.637 44.492 63.073 69.443 127.123 103.594 42.159 13.178 4.401

Min 3.159 2.842 2.201 2.612 4.691 37.228 33.936 35.695 36.972 13.682 4.440 3.372

Total 103.402 83.808 79.830 94.201 577.080 1415.808 1633.021 1666.767 1768.208 787.145 241.764 119.798

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station GC-H1

Drainage Area = 9.8 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.362 0.423 0.218 0.131

2 1.341 0.390 0.209 0.145

3 1.297 0.367 0.201 0.139

4 1.183 0.355 0.198 0.128

5 1.003 0.724 0.199 0.123

6 1.141 1.115 0.194 0.120

7 1.241 0.471 0.189 0.118

8 1.049 0.393 0.182 0.116

9 1.096 0.359 0.178 0.114

10 1.942 0.329 0.174 0.112

11 2.073 0.305 0.169 0.110

12 1.910 0.271 0.167 0.108

13 1.636 0.241 0.161 0.106

14 1.264 1.138 0.261 0.155 0.105

15 1.306 1.234 0.256 0.161 0.104

16 1.431 2.037 0.273 0.153 0.104

17 2.536 1.122 0.269 0.152 0.102

18 3.274 1.045 0.259 0.147 0.102

19 2.433 0.983 0.263 0.149 0.097

20 2.008 0.784 0.261 0.148 0.097

21 2.677 2.563 0.253 0.140 0.098

22 1.539 3.526 0.262 0.137 0.098

23 1.441 1.909 0.288 0.138 0.099

24 1.115 1.328 0.269 0.134 0.099

25 1.267 1.257 0.254 0.135 0.099

26 1.020 1.227 0.242 0.133 0.098

27 1.001 0.718 0.227 0.128 0.097

28 1.527 0.585 0.213 0.128 0.096

29 2.059 0.498 0.210 0.127 0.096

30 2.691 0.445 0.226 0.122 0.094
31 1.681 0.235 0.093

Mean 1.793 1.356 0.331 0.161 0.108

Max 3.274 3.526 1.115 0.218 0.145

Min 1.001 0.445 0.210 0.122 0.093

Total 32.270 40.674 10.260 4.826 3.352

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station GC-H1

Drainage Area = 9.8 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.108 0.097 0.087 0.081 0.292 1.425 0.610 1.680 0.885 0.488 0.553 0.164

2 0.108 0.095 0.090 0.078 0.255 1.143 0.548 1.866 0.915 0.374 0.570 0.161

3 0.107 0.095 0.092 0.078 0.234 1.148 0.545 1.938 3.006 0.349 0.569 0.159

4 0.107 0.095 0.089 0.077 0.213 1.090 0.629 2.089 3.586 0.792 0.766 0.157

5 0.107 0.094 0.087 0.074 0.195 0.814 0.961 2.173 1.917 0.951 0.626 0.155

6 0.107 0.094 0.085 0.080 0.199 0.768 0.828 2.273 1.287 0.659 0.572 0.153

7 0.106 0.094 0.082 0.076 0.220 0.814 1.377 2.288 1.255 1.232 0.523 0.151

8 0.107 0.093 0.081 0.075 0.282 0.898 1.664 1.954 1.338 1.036 0.477 0.149

9 0.106 0.091 0.081 0.073 0.317 0.985 1.841 1.390 1.252 1.182 0.436 0.147

10 0.107 0.084 0.080 0.100 0.292 1.278 1.814 1.240 1.244 1.274 0.398 0.145

11 0.113 0.092 0.080 0.101 0.318 1.434 1.700 1.285 1.108 1.005 0.364 0.143

12 0.144 0.086 0.079 0.073 0.396 1.280 1.944 1.678 0.999 0.911 0.332 0.141

13 0.125 0.084 0.079 0.083 0.387 1.224 1.338 1.566 1.124 0.806 0.304 0.139

14 0.121 0.085 0.078 0.084 0.323 0.780 1.329 1.700 1.112 0.728 0.277 0.137

15 0.115 0.084 0.078 0.085 0.390 0.593 1.442 2.019 1.034 0.644 0.253 0.135

16 0.111 0.082 0.076 0.130 0.436 0.537 1.253 2.137 1.034 0.672 0.231 0.133

17 0.108 0.082 0.075 0.207 0.383 0.508 1.012 2.131 1.046 0.814 0.211 0.131

18 0.106 0.081 0.075 0.252 0.515 0.684 0.917 2.037 1.079 1.015 0.193 0.129

19 0.104 0.083 0.072 0.249 0.729 0.901 1.221 2.010 1.083 0.743 0.193 0.128

20 0.103 0.085 0.072 0.300 1.001 1.195 1.543 1.095 0.876 0.659 0.190 0.126

21 0.104 0.092 0.073 0.443 0.806 1.348 1.601 1.013 0.810 0.627 0.188 0.124

22 0.103 0.095 0.072 0.341 0.621 1.309 1.653 0.849 0.787 0.612 0.185 0.123

23 0.103 0.096 0.073 0.247 0.579 1.149 1.475 0.914 0.684 0.603 0.183 0.121

24 0.101 0.097 0.076 0.210 0.724 1.192 2.209 0.913 0.623 0.597 0.180 0.119

25 0.096 0.095 0.082 0.206 0.732 1.486 1.658 1.548 0.665 0.581 0.178 0.118

26 0.100 0.093 0.083 0.236 0.907 1.472 1.239 1.050 0.819 0.562 0.175 0.116

27 0.106 0.089 0.083 0.244 1.167 1.088 1.345 0.934 1.135 0.543 0.173 0.114

28 0.106 0.088 0.087 0.253 1.551 1.118 1.640 0.917 1.398 0.538 0.171 0.113

29 0.099 0.091 0.269 1.507 0.929 1.803 0.924 1.768 0.555 0.168 0.111

30 0.098 0.088 0.285 1.286 0.757 1.700 0.819 0.653 0.574 0.166 0.110
31 0.098 0.084 1.323 1.506 0.643 0.544 0.108

Mean 0.108 0.090 0.081 0.170 0.599 1.045 1.366 1.518 1.217 0.731 0.327 0.134

Max 0.144 0.097 0.092 0.443 1.551 1.486 2.209 2.288 3.586 1.274 0.766 0.164

Min 0.096 0.081 0.072 0.073 0.195 0.508 0.545 0.643 0.623 0.349 0.166 0.108

Total 3.335 2.522 2.508 5.091 18.580 31.345 42.347 47.071 36.523 22.673 9.806 4.157

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station GC-H1

Drainage Area = 9.8 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.108 0.088 0.048 0.022 0.121 1.610 1.343 1.236 1.027 0.413 0.257 0.004

2 0.108 0.088 0.047 0.022 0.097 1.657 1.167 1.206 1.055 0.335 0.234 0.004

3 0.107 0.087 0.045 0.021 0.083 1.514 1.056 1.279 0.979 0.307 0.230 0.005

4 0.106 0.086 0.044 0.021 0.084 1.340 1.055 1.420 1.046 0.277 0.177 0.005

5 0.105 0.086 0.043 0.020 0.082 1.266 0.991 1.404 1.277 0.287 0.141 0.005

6 0.105 0.084 0.042 0.020 0.084 1.176 1.094 1.358 1.141 0.258 0.129 0.005

7 0.104 0.082 0.041 0.019 0.117 1.250 1.214 1.318 1.723 0.241 0.107 0.005

8 0.103 0.080 0.040 0.019 0.209 1.224 1.108 1.349 1.458 0.227 0.090 0.005

9 0.103 0.078 0.039 0.018 0.356 1.413 1.094 1.293 2.606 0.226 0.071 0.006

10 0.102 0.076 0.038 0.018 0.427 1.234 1.131 1.347 3.018 0.300 0.055 0.006

11 0.101 0.074 0.037 0.017 0.370 1.129 1.230 1.351 2.071 0.253 0.041 0.006

12 0.101 0.072 0.036 0.017 0.318 1.045 1.328 1.545 0.902 0.232 0.028 0.006

13 0.100 0.071 0.036 0.017 0.321 1.050 1.531 1.279 0.744 0.292 0.025 0.006

14 0.099 0.069 0.035 0.016 0.309 1.129 1.753 1.177 0.667 0.256 0.023 0.007

15 0.099 0.067 0.034 0.016 0.439 1.351 1.593 1.240 0.566 0.222 0.021 0.007

16 0.098 0.066 0.033 0.015 0.724 1.222 1.380 1.213 0.522 0.197 0.020 0.007

17 0.097 0.064 0.032 0.015 0.822 1.221 1.382 1.303 0.408 0.190 0.018 0.007

18 0.097 0.062 0.031 0.015 0.721 1.298 1.533 1.469 0.349 0.192 0.017 0.007

19 0.096 0.061 0.031 0.014 0.672 1.215 1.634 1.280 0.386 0.521 0.015 0.008

20 0.095 0.059 0.030 0.014 0.825 1.214 1.451 1.130 0.370 0.380 0.014 0.008

21 0.095 0.058 0.029 0.014 1.233 1.314 1.404 1.437 0.645 0.282 0.012 0.008

22 0.094 0.057 0.028 0.013 1.323 1.277 1.438 1.724 0.768 0.246 0.011 0.009

23 0.094 0.055 0.028 0.013 1.292 1.339 1.575 1.481 0.544 0.246 0.009 0.009

24 0.093 0.054 0.027 0.013 1.190 1.336 1.586 1.410 0.809 0.255 0.008 0.009

25 0.092 0.053 0.026 0.021 1.076 1.406 1.592 1.538 0.639 0.241 0.006 0.009

26 0.092 0.051 0.026 0.050 1.242 1.433 1.495 1.217 0.496 0.229 0.005 0.010

27 0.091 0.050 0.025 0.075 1.408 1.480 1.501 1.144 0.412 0.235 0.004 0.010

28 0.091 0.049 0.025 0.084 1.247 1.618 1.548 1.086 0.435 0.225 0.004 0.010

29 0.090 0.024 0.099 1.404 1.724 1.739 1.185 0.387 0.232 0.004 0.011

30 0.089 0.023 0.118 1.607 1.531 1.411 1.140 0.360 0.259 0.004 0.011
31 0.089 0.023 1.467 1.359 1.040 0.302 0.012

Mean 0.098 0.069 0.034 0.029 0.699 1.334 1.378 1.310 0.927 0.270 0.059 0.007

Max 0.108 0.088 0.048 0.118 1.607 1.724 1.753 1.724 3.018 0.521 0.257 0.012

Min 0.089 0.049 0.023 0.013 0.082 1.045 0.991 1.040 0.349 0.190 0.004 0.004

Total 3.044 1.927 1.048 0.857 21.667 40.017 42.715 40.597 27.812 8.355 1.779 0.227

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station TMC-H1 

Drainage Area = 57 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.357

2 0.385

3 0.281

4 0.224

5 0.171

6 0.125

7 0.090

8 0.065

9 0.041

10 0.038

11 0.051

12 0.064

13 0.034

14 0.013

15 0.008

16

17

18

19

20

21 0.079

22 0.081

23 0.022

24 0.113 0.019

25 0.097

26 0.095

27 0.112

28 0.366

29 0.418

30 0.363
31

Mean 0.223 0.113

Max 0.418 0.385

Min 0.095 0.008

Total 1.564 2.145

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station TMC-H1 

Drainage Area = 57 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.000 0.710 0.520 0.458 1.667 4.254 4.499 24.068 11.147 1.949 2.444 1.780

2 0.989 0.702 0.515 0.479 1.740 5.776 5.302 22.730 11.544 1.725 2.377 1.888

3 0.978 0.694 0.509 0.500 2.553 7.516 6.861 19.073 12.511 1.534 2.316 1.842

4 0.967 0.686 0.503 0.522 2.310 8.481 9.087 19.442 12.676 1.432 2.289 1.760

5 0.957 0.679 0.498 0.545 2.186 9.139 10.242 17.968 10.985 2.215 2.303 1.717

6 0.946 0.671 0.492 0.569 2.176 10.251 11.426 18.709 11.646 4.438 2.264 1.662

7 0.936 0.664 0.487 0.594 1.946 10.612 11.082 18.319 11.327 3.527 2.221 1.662

8 0.925 0.657 0.482 0.620 1.597 10.518 12.272 18.726 9.670 2.856 2.167 1.662

9 0.915 0.649 0.476 0.647 1.620 10.687 15.756 18.240 11.746 2.199 2.141 1.662

10 0.905 0.642 0.471 0.675 1.880 9.910 16.741 15.660 14.474 1.673 2.106 1.662

11 0.895 0.635 0.466 0.705 2.030 10.283 16.758 12.209 18.270 1.392 2.074 1.662

12 0.885 0.628 0.461 0.736 2.053 9.942 18.280 10.577 18.740 1.268 2.056 1.607

13 0.876 0.621 0.456 0.768 1.931 9.439 19.134 10.128 16.100 1.463 2.008 1.591

14 0.866 0.614 0.451 0.802 1.626 9.455 17.710 10.250 11.406 1.463 1.965 1.580

15 0.856 0.608 0.446 0.837 1.521 8.588 16.379 10.396 12.642 1.463 2.009 1.576

16 0.847 0.601 0.441 0.874 1.818 9.249 15.664 11.539 18.626 1.659 1.951 1.578

17 0.838 0.594 0.436 0.913 1.781 9.421 16.757 16.579 13.489 1.541 1.938 1.559

18 0.828 0.588 0.431 0.953 1.932 8.600 16.318 22.644 11.706 1.514 1.905 1.559

19 0.819 0.581 0.426 0.995 2.250 8.238 15.186 19.863 10.239 1.539 1.920 1.524

20 0.810 0.575 0.422 1.038 2.275 7.975 14.654 19.449 7.739 1.488 1.912 1.524

21 0.801 0.569 0.417 1.084 2.530 7.783 14.678 19.198 14.639 1.563 1.848 1.712

22 0.793 0.562 0.413 1.132 2.993 7.198 13.953 14.198 22.535 2.778 1.823 1.712

23 0.784 0.556 0.408 1.181 3.004 7.098 17.165 12.892 17.568 2.978 1.831 1.712

24 0.775 0.550 0.403 1.233 3.378 7.410 24.520 11.764 13.136 2.832 1.802 1.899

25 0.767 0.544 0.399 1.288 4.024 7.916 22.789 13.114 10.823 2.717 1.814 1.538

26 0.758 0.538 0.395 1.344 4.365 7.107 20.224 9.984 8.917 2.626 1.798 1.530

27 0.750 0.532 0.390 1.403 3.779 6.765 20.491 11.427 4.345 2.513 1.760 1.523

28 0.742 0.526 0.386 1.465 3.217 6.209 25.291 14.722 3.348 2.408 1.758 1.516

29 0.734 0.403 1.529 2.846 5.564 27.712 18.136 2.640 2.385 1.747 1.515

30 0.725 0.421 1.597 2.726 4.800 29.041 19.365 2.191 2.509 1.715 1.497
31 0.717 0.439 3.020 27.664 13.462 2.572 1.491

Mean 0.851 0.614 0.447 0.916 2.412 8.206 16.569 15.962 11.894 2.136 2.009 1.635

Max 1.000 0.710 0.520 1.597 4.365 10.687 29.041 24.068 22.535 4.438 2.444 1.899

Min 0.717 0.526 0.386 0.458 1.521 4.254 4.499 9.984 2.191 1.268 1.715 1.491

Total 26.386 17.178 13.863 27.484 74.773 246.181 513.637 494.832 356.825 66.223 60.260 50.700

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station TMC-H1 

Drainage Area = 57 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.491 1.379 1.285 1.189 1.168 6.965 5.607 14.840 7.604 6.399 1.420 0.729

2 1.487 1.376 1.282 1.186 1.234 7.051 5.610 15.192 17.554 6.224 1.750 0.690

3 1.484 1.372 1.279 1.183 1.305 7.298 6.068 16.146 27.299 3.715 1.682 0.653

4 1.480 1.369 1.276 1.180 1.379 5.808 7.457 17.478 14.058 2.918 4.430 0.619

5 1.476 1.365 1.272 1.177 1.457 5.031 7.516 17.277 10.025 3.911 3.100 0.586

6 1.472 1.362 1.269 1.174 1.540 5.011 8.716 16.790 9.355 9.385 2.523 0.555

7 1.469 1.358 1.266 1.171 1.628 5.159 11.349 15.416 8.199 7.887 1.995 0.525

8 1.465 1.355 1.263 1.168 1.721 5.256 12.392 12.913 8.181 6.644 1.733 0.497

9 1.461 1.352 1.260 1.165 1.819 6.202 13.231 11.644 8.027 8.081 1.460 0.471

10 1.458 1.348 1.256 1.162 1.922 7.625 13.698 11.851 7.443 9.428 1.277 0.445

11 1.454 1.345 1.253 1.159 2.032 7.483 13.873 13.371 6.401 5.303 1.252 0.422

12 1.450 1.341 1.250 1.156 2.148 8.472 12.503 12.367 5.947 4.756 1.179 0.399

13 1.447 1.338 1.247 1.153 2.270 8.481 11.229 13.224 6.197 3.874 1.174 0.378

14 1.443 1.335 1.244 1.150 2.399 5.916 10.971 15.727 5.777 3.564 1.527 0.358

15 1.439 1.331 1.241 1.148 2.536 4.491 10.125 17.237 5.324 2.729 1.507 0.339

16 1.436 1.328 1.238 1.145 2.680 4.261 9.500 16.775 5.599 2.462 1.338 0.321

17 1.432 1.325 1.234 1.142 2.833 5.278 9.076 15.735 5.760 2.966 1.234 0.304

18 1.429 1.321 1.231 1.139 2.994 6.519 9.317 16.297 5.923 4.763 1.485 0.288

19 1.425 1.318 1.228 1.136 3.164 8.040 11.715 11.540 5.123 3.908 1.406 0.272

20 1.421 1.315 1.225 1.133 3.344 8.512 12.170 9.353 3.691 2.706 1.331 0.258

21 1.418 1.311 1.222 1.130 3.535 8.614 12.228 8.118 3.260 2.229 1.260 0.244

22 1.414 1.308 1.219 1.127 3.736 8.549 11.726 7.223 3.043 1.968 1.193 0.231

23 1.411 1.305 1.216 1.125 3.949 9.845 14.984 8.136 2.947 1.810 1.130 0.219

24 1.407 1.301 1.213 1.122 4.174 10.281 13.754 12.901 4.514 1.713 1.069 0.207

25 1.404 1.298 1.210 1.119 4.411 10.162 11.102 10.283 7.172 1.661 1.012 0.196

26 1.400 1.295 1.207 1.116 4.928 9.330 10.802 8.042 9.140 1.579 0.959 0.186

27 1.397 1.292 1.204 1.113 5.421 9.093 12.689 7.337 11.024 1.495 0.907 0.176

28 1.393 1.288 1.201 1.111 6.805 8.750 14.004 6.837 15.615 1.362 0.859 0.166

29 1.390 1.198 1.108 7.372 7.829 13.577 6.795 8.550 1.372 0.813 0.157

30 1.386 1.195 1.105 7.684 6.185 12.775 6.062 6.389 1.406 0.770 0.149
31 1.383 1.192 7.310 12.922 7.756 1.300 0.231

Mean 1.436 1.333 1.238 1.146 3.255 7.250 11.054 12.280 8.171 3.855 1.493 0.364

Max 1.491 1.379 1.285 1.189 7.684 10.281 14.984 17.478 27.299 9.428 4.430 0.729

Min 1.383 1.288 1.192 1.105 1.168 4.261 5.607 6.062 2.947 1.300 0.770 0.149

Total 44.519 37.331 38.374 34.391 100.897 217.498 342.685 380.665 245.143 119.519 44.777 11.270

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station TMC-H1 

Drainage Area = 57 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.231 0.147 0.111 0.075 0.234 7.408 10.469 10.593 9.387 5.277 0.634 0.169

2 0.233 0.143 0.118 0.072 0.198 8.277 8.663 9.914 10.251 4.397 0.590 0.171

3 0.227 0.154 0.126 0.072 0.182 8.781 8.713 9.534 8.559 4.070 0.583 0.173

4 0.224 0.155 0.134 0.072 0.220 8.313 7.897 10.714 11.782 3.739 0.484 0.175

5 0.221 0.157 0.143 0.069 0.234 7.387 7.091 11.584 21.520 3.852 0.417 0.177

6 0.220 0.148 0.125 0.067 0.236 6.805 7.513 11.713 14.675 3.514 0.395 0.178

7 0.217 0.147 0.109 0.065 0.353 6.539 7.663 10.260 17.794 3.324 0.355 0.180

8 0.210 0.139 0.102 0.066 0.480 6.458 6.673 10.556 12.734 3.169 0.323 0.182

9 0.194 0.140 0.097 0.068 0.607 7.347 6.443 9.969 30.216 3.153 0.288 0.184

10 0.191 0.141 0.092 0.066 0.653 7.288 6.573 9.680 34.895 3.992 0.258 0.186

11 0.198 0.138 0.090 0.064 0.607 6.859 7.825 10.202 24.132 3.458 0.232 0.188

12 0.205 0.137 0.088 0.062 0.571 6.468 9.593 12.257 10.839 3.227 0.208 0.190

13 0.211 0.134 0.087 0.062 0.562 6.367 12.523 10.069 9.045 3.900 0.202 0.192

14 0.219 0.132 0.085 0.061 0.583 6.555 15.878 8.338 8.169 3.491 0.199 0.194

15 0.226 0.130 0.085 0.061 0.765 7.427 16.431 8.222 7.017 3.104 0.195 0.196

16 0.233 0.128 0.083 0.063 1.259 7.372 13.706 7.873 6.517 2.823 0.193 0.198

17 0.234 0.134 0.082 0.065 2.318 7.577 13.478 11.011 5.227 2.748 0.190 0.200

18 0.207 0.141 0.081 0.066 1.471 8.230 14.448 10.727 4.555 2.763 0.187 0.202

19 0.194 0.139 0.080 0.066 1.372 7.760 15.913 8.667 4.975 1.124 0.184 0.204

20 0.189 0.137 0.079 0.068 1.830 7.932 13.805 9.072 4.788 0.861 0.181 0.206

21 0.180 0.135 0.078 0.072 2.791 10.573 13.307 25.227 7.919 0.679 0.178 0.208

22 0.173 0.142 0.077 0.071 3.503 9.434 12.302 43.677 9.322 0.613 0.175 0.210

23 0.190 0.131 0.075 0.073 4.225 9.505 14.773 24.695 6.776 0.612 0.172 0.212

24 0.200 0.115 0.073 0.079 4.619 9.247 14.546 19.060 9.788 0.629 0.170 0.215

25 0.168 0.124 0.072 0.093 4.049 9.452 16.108 19.073 7.845 0.604 0.167 0.217

26 0.166 0.127 0.073 0.122 4.168 9.493 15.333 10.975 6.220 0.580 0.164 0.219

27 0.163 0.114 0.074 0.154 4.751 11.003 13.786 10.240 5.269 0.593 0.163 0.221

28 0.171 0.107 0.077 0.185 5.122 12.941 13.466 9.357 5.534 0.573 0.164 0.224

29 0.123 0.079 0.230 5.398 13.881 14.765 14.198 4.990 0.587 0.166 0.226

30 0.168 0.079 0.253 6.161 12.832 12.469 15.311 4.681 0.637 0.168 0.228
31 0.151 0.080 6.631 11.659 10.325 0.717 0.231

Mean 0.198 0.136 0.091 0.089 2.134 8.517 11.736 13.003 10.847 2.349 0.266 #REF!

Max 0.234 0.157 0.143 0.253 6.631 13.881 16.431 43.677 34.895 5.277 0.634 #REF!

Min 0.123 0.107 0.072 0.061 0.182 6.367 6.443 7.873 4.555 0.573 0.163 #REF!

Total 6.135 3.815 2.835 2.662 66.153 255.510 363.815 403.092 325.424 72.812 7.983 #REF!

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H1 

Drainage Area = 400 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.000 6.800 9.068 12.333 16.608 66.285 68.208 36.757 19.450 42.725 13.445 11.220

2 5.050 6.868 9.158 12.456 16.774 65.124 76.124 38.480 20.233 41.675 16.774 8.472

3 5.100 6.937 9.249 12.580 16.941 58.702 78.985 40.979 17.657 43.481 20.523 7.651

4 5.151 7.006 9.341 12.705 17.110 60.415 79.738 42.484 17.065 32.275 17.588 7.729

5 5.202 7.076 9.435 12.832 17.280 55.575 83.675 44.484 16.115 28.892 15.054 7.436

6 5.254 7.146 9.529 12.960 17.453 52.054 83.482 47.456 15.084 24.594 13.748 7.583

7 5.307 7.218 9.624 13.089 17.627 54.068 69.096 50.185 15.044 21.215 13.727 7.354

8 5.360 7.290 9.720 13.220 17.802 48.590 60.844 51.041 25.177 18.952 13.557 6.964

9 5.413 7.362 9.817 13.351 17.980 41.180 59.275 48.702 19.029 17.000 14.170 7.193

10 5.467 7.436 9.914 13.485 18.159 42.010 51.593 47.583 20.316 14.759 12.200 8.521

11 5.521 7.510 10.013 13.619 18.340 46.344 48.692 43.972 25.509 16.272 11.785 8.185

12 5.577 7.585 10.113 13.755 18.523 50.628 49.667 47.688 20.692 17.888 13.278 7.390

13 5.632 7.660 10.214 13.892 13.656 46.454 51.612 54.460 16.909 21.696 12.864 7.239

14 5.688 7.737 10.316 14.030 18.636 47.069 54.427 68.148 16.610 17.618 11.628 7.092

15 5.745 7.814 10.419 14.170 61.004 49.085 55.265 63.911 35.970 17.247 11.473 6.948

16 5.802 7.892 10.523 14.312 49.127 49.071 57.248 59.672 34.914 16.059 10.369 6.806

17 5.860 7.970 10.627 14.454 51.673 47.412 55.771 57.809 34.650 17.211 9.945 6.668

18 5.919 8.050 10.733 14.598 54.023 50.066 53.730 79.129 34.027 16.000 9.455 6.532

19 5.978 8.130 10.840 14.744 47.462 50.014 57.423 58.418 32.176 16.031 8.499 6.399

20 6.037 8.211 10.949 14.891 42.721 49.835 60.318 49.796 30.590 19.400 8.370 6.269

21 6.097 8.293 11.058 15.039 49.273 59.188 59.618 45.818 21.113 17.227 8.110 6.141

22 6.158 8.376 11.168 15.189 45.830 60.710 52.135 40.349 14.736 40.027 7.995 6.016

23 6.220 8.459 11.279 15.341 50.390 51.670 45.999 46.005 11.905 34.887 7.787 5.894

24 6.282 8.544 11.392 15.494 59.542 51.228 44.220 70.094 9.916 31.704 7.913 5.774

25 6.344 8.629 11.505 15.648 70.057 51.303 45.254 53.404 8.417 24.378 7.876 5.656

26 6.407 8.715 11.620 15.804 80.416 46.886 53.121 42.951 7.543 19.292 7.640 5.541

27 6.471 8.802 11.736 15.962 82.076 48.254 50.693 35.257 7.496 18.563 7.376 5.429

28 6.536 8.889 11.853 16.121 79.421 77.214 41.919 48.370 17.693 17.712 8.082 5.318

29 6.601 8.978 11.971 16.282 73.683 66.362 43.994 36.718 95.708 19.008 11.122 5.210

30 6.667 12.090 16.444 72.062 58.769 44.010 30.329 56.723 15.601 10.614 5.104
31 6.733 12.211 70.116 39.757 23.849 13.828 5.000

Mean 5.825 7.841 10.564 14.293 41.347 53.386 57.287 48.526 23.949 23.007 11.432 6.798

Max 6.733 8.978 12.211 16.444 82.076 77.214 83.675 79.129 95.708 43.481 20.523 11.220

Min 5.000 6.800 9.068 12.333 13.656 41.180 39.757 23.849 7.496 13.828 7.376 5.000

Total 180.580 227.381 327.484 428.802 1281.766 1601.566 1775.893 1504.299 718.468 713.217 342.966 210.736

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H1 

Drainage Area = 400 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.324 3.727 2.701 2.371 16.195 64.173 45.360 73.798 29.529 22.185 17.082 5.602

2 5.264 3.684 2.670 2.528 24.044 90.552 50.228 62.662 28.591 20.056 15.487 5.590

3 5.203 3.642 2.639 2.695 35.165 114.413 62.479 53.218 29.538 17.255 14.503 5.577

4 5.144 3.601 2.609 2.874 27.523 134.036 70.906 51.608 28.994 15.273 13.253 5.564

5 5.085 3.559 2.579 3.064 24.822 146.928 74.979 48.778 25.561 15.709 13.897 5.551

6 5.027 3.519 2.550 3.266 29.183 164.655 82.759 45.462 28.018 36.493 15.178 5.539

7 4.969 3.478 2.520 3.482 32.632 169.981 75.862 46.927 30.860 22.534 13.779 5.526

8 4.912 3.439 2.492 3.713 30.415 165.560 72.054 47.643 28.157 18.715 12.647 5.513

9 4.856 3.399 2.463 3.958 29.374 135.126 78.625 45.759 29.050 16.090 11.479 5.501

10 4.801 3.360 2.435 4.220 28.459 128.068 89.013 40.403 38.121 14.095 10.749 5.488

11 4.746 3.322 2.407 4.499 28.545 129.885 81.881 36.070 50.418 12.651 10.357 5.475

12 4.691 3.284 2.380 4.797 30.467 123.988 80.285 31.641 45.260 11.209 10.085 5.463

13 4.638 3.246 2.352 5.114 29.985 102.804 77.240 30.533 47.344 9.242 9.548 5.450

14 4.585 3.209 2.325 5.452 29.982 89.190 73.680 30.463 33.833 8.763 9.265 5.438

15 4.532 3.173 2.299 5.813 28.554 80.394 68.374 32.341 32.743 8.974 9.799 5.426

16 4.480 3.136 2.273 6.197 28.779 78.944 62.614 36.220 42.740 9.693 8.461 5.413

17 4.429 3.100 2.247 6.607 35.523 88.148 61.525 43.560 38.809 11.795 7.916 5.401

18 4.379 3.065 2.221 7.044 33.669 86.013 61.081 49.578 35.102 9.942 7.385 5.388

19 4.328 3.030 2.195 7.510 31.647 76.858 60.480 44.143 39.743 11.056 6.997 5.376

20 4.279 2.995 2.170 8.006 34.200 68.122 57.949 41.305 30.220 10.694 6.671 5.364

21 4.230 2.961 2.145 8.536 37.705 66.878 55.703 42.018 80.748 10.494 6.551 5.351

22 4.182 2.927 2.121 9.100 39.450 62.298 53.068 34.024 200.085 14.071 6.274 5.339

23 4.134 2.894 2.097 9.702 46.727 61.854 55.228 31.281 95.107 21.146 6.079 5.327

24 4.086 2.861 2.073 10.344 45.031 65.396 68.857 27.858 84.339 17.396 6.025 5.315

25 4.040 2.828 2.049 11.028 57.544 68.995 62.990 34.118 69.650 17.392 6.245 5.303

26 3.994 2.795 2.026 11.757 72.116 64.563 58.453 30.333 86.678 17.506 6.582 5.291

27 3.948 2.763 2.002 12.535 66.607 56.144 59.126 26.895 49.800 14.569 6.282 5.278

28 3.903 2.732 1.979 13.364 54.157 52.523 65.229 35.018 34.820 12.706 6.056 5.266

29 3.858 1.957 14.248 53.858 52.030 73.944 39.855 26.648 12.557 6.081 5.254

30 3.814 2.086 15.190 52.162 48.452 79.471 45.257 21.909 17.030 5.873 5.242
31 3.770 2.224 49.960 77.957 35.641 23.442 5.230

Mean 4.504 3.205 2.300 6.967 37.564 94.566 67.658 41.110 48.081 15.507 9.553 5.414

Max 5.324 3.727 2.701 15.190 72.116 169.981 89.013 73.798 200.085 36.493 17.082 5.602

Min 3.770 2.732 1.957 2.371 16.195 48.452 45.360 26.895 21.909 8.763 5.873 5.230

Total 139.631 89.732 71.285 209.011 1164.479 2836.970 2097.402 1274.410 1442.416 480.732 286.589 167.843

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H1 

Drainage Area = 400 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.218 5.572 6.329 7.571 8.230 64.478 25.480 54.101 19.601 41.071 4.588 7.160

2 5.206 5.598 6.358 7.654 7.982 59.952 23.385 54.817 115.898 41.171 16.651 7.083

3 5.194 5.623 6.387 7.738 5.132 59.544 24.281 55.242 180.400 28.775 11.640 7.007

4 5.182 5.649 6.416 7.823 3.125 47.850 35.045 56.106 74.955 25.321 28.062 6.932

5 5.170 5.675 6.445 7.908 3.439 42.903 35.203 59.913 55.643 28.847 33.828 6.858

6 5.159 5.701 6.475 7.995 4.642 43.831 40.186 62.485 42.926 105.980 30.558 6.784

7 5.147 5.727 6.504 8.083 5.871 43.860 53.772 59.763 38.125 59.105 27.603 6.712

8 5.135 5.753 6.534 8.172 7.098 49.248 55.193 50.327 35.444 57.203 24.935 6.640

9 5.123 5.779 6.564 8.261 7.280 54.825 59.765 41.106 35.042 60.731 22.524 6.569

10 5.111 5.805 6.593 8.352 7.743 60.192 58.927 35.378 32.736 94.009 20.346 6.498

11 5.100 5.832 6.623 8.443 10.141 60.435 65.624 43.574 27.595 60.046 18.379 6.429

12 5.088 5.858 6.654 8.536 12.310 73.205 51.533 40.681 26.274 45.149 16.602 6.360

13 5.111 5.885 6.684 8.630 10.850 52.848 42.958 40.153 25.277 35.759 14.997 6.292

14 5.134 5.912 6.714 8.724 13.025 40.557 44.660 48.449 23.663 32.790 13.547 6.224

15 5.158 5.939 6.745 8.820 16.960 34.571 40.950 54.574 21.992 25.356 12.237 6.158

16 5.181 5.966 6.776 8.917 18.330 29.989 34.714 60.336 21.475 21.375 11.054 6.092

17 5.205 5.993 6.807 9.015 23.163 32.415 29.275 55.547 20.946 28.864 9.985 6.026

18 5.229 6.020 6.838 9.114 32.960 41.566 28.106 61.845 20.678 51.330 9.020 5.962

19 5.253 6.048 6.869 9.213 57.081 47.682 37.743 37.595 19.269 30.590 8.148 5.898

20 5.276 6.075 6.900 9.315 50.444 51.330 41.133 23.346 15.265 18.825 8.061 5.835

21 5.301 6.103 6.932 9.417 40.373 53.651 46.972 17.787 13.175 14.360 7.974 5.772

22 5.325 6.131 6.963 9.520 29.016 51.802 44.361 16.383 12.461 10.738 7.889 5.710

23 5.349 6.159 6.995 9.624 40.242 50.482 66.993 19.149 11.586 8.742 7.804 5.649

24 5.373 6.187 7.027 9.730 40.435 54.866 67.404 44.715 16.660 7.460 7.721 5.589

25 5.398 6.215 7.059 9.837 47.163 60.808 44.330 31.198 22.074 6.391 7.638 5.529

26 5.422 6.243 7.091 9.945 53.407 51.732 37.986 21.247 55.027 5.561 7.556 5.469

27 5.447 6.272 7.169 10.054 73.552 47.321 42.969 18.403 91.934 5.297 7.475 5.411

28 5.472 6.300 7.247 10.164 72.881 44.504 51.222 16.505 102.712 4.215 7.395 5.353

29 5.497 7.327 13.551 68.671 37.740 52.238 14.450 58.300 4.413 7.316 5.296

30 5.522 7.407 13.726 68.425 30.480 46.435 11.640 49.953 6.038 7.237 5.239
31 5.547 7.489 69.498 42.851 17.794 4.505 5.183

Mean 5.259 5.929 6.804 9.128 29.338 49.156 44.248 39.504 42.903 31.291 13.959 6.120

Max 5.547 6.300 7.489 13.726 73.552 73.205 67.404 62.485 180.400 105.980 33.828 7.160

Min 5.088 5.572 6.329 7.571 3.125 29.989 23.385 11.640 11.586 4.215 4.588 5.183

Total 163.034 166.017 210.919 273.850 909.469 1474.667 1371.691 1224.610 1287.085 970.017 418.773 189.717

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H1 

Drainage Area = 400 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.127 3.671 3.805 4.213 8.170 51.474 65.807 55.000 42.639 17.191 11.653 9.221

2 5.072 3.632 3.818 4.227 7.441 49.546 62.944 63.086 33.961 12.999 53.439 9.083

3 5.018 3.593 3.830 4.241 6.837 55.763 59.906 55.907 31.365 12.647 39.883 8.946

4 4.964 3.555 3.843 4.255 7.639 80.580 57.763 51.680 150.742 14.580 25.946 8.812

5 4.911 3.517 3.855 4.269 9.701 98.013 64.759 42.311 183.704 34.681 20.713 8.680

6 4.858 3.528 3.868 4.283 9.851 97.763 59.561 51.027 116.879 54.558 19.498 8.549

7 4.806 3.540 3.881 4.297 11.749 108.700 59.448 49.109 87.770 46.616 19.369 8.421

8 4.755 3.551 3.894 4.311 14.608 94.501 58.010 53.147 103.266 58.491 17.842 8.294

9 4.704 3.563 3.906 4.325 18.482 100.553 72.694 52.840 63.447 52.149 16.448 8.170

10 4.653 3.575 3.919 4.339 23.744 112.474 71.948 47.552 49.530 35.378 17.257 8.047

11 4.603 3.587 3.932 4.354 5.538 103.227 74.771 47.206 44.754 27.270 16.764 7.926

12 4.554 3.598 3.945 4.368 6.409 108.538 79.798 55.170 64.620 24.768 16.245 7.807

13 4.505 3.610 3.958 4.382 6.794 118.687 88.928 49.610 68.208 23.063 17.915 7.690

14 4.457 3.622 3.971 4.397 7.553 117.770 81.972 43.126 53.179 20.057 19.638 7.574

15 4.409 3.634 3.984 4.411 8.170 138.120 62.908 37.429 42.115 23.255 18.928 7.461

16 4.362 3.646 3.997 4.426 7.441 157.518 50.383 33.720 50.092 19.689 17.617 7.349

17 4.315 3.658 4.010 4.440 6.837 140.557 46.366 31.071 39.972 17.013 17.147 7.238

18 4.269 3.670 4.024 4.455 7.639 111.024 46.070 34.526 51.017 15.179 14.698 7.130

19 4.223 3.682 4.037 4.470 9.701 91.066 42.197 38.725 111.025 14.363 13.192 7.022

20 4.178 3.694 4.050 4.484 9.851 82.501 43.677 42.404 72.830 13.400 12.880 6.917

21 4.133 3.706 4.063 4.499 11.749 77.174 44.731 32.598 290.613 13.121 12.077 6.813

22 4.089 3.719 4.077 4.514 14.608 71.874 38.541 28.463 220.219 12.775 11.590 6.711

23 4.045 3.731 4.090 4.529 18.482 87.603 36.942 28.306 255.370 12.129 10.886 6.610

24 4.002 3.743 4.104 4.544 23.744 85.006 37.603 27.957 179.634 13.806 10.347 6.511

25 3.959 3.755 4.117 4.558 24.361 71.187 37.558 28.787 62.315 12.963 10.098 6.413

26 3.917 3.768 4.131 4.573 19.280 62.665 41.875 35.666 32.102 11.714 9.946 6.317

27 3.875 3.780 4.144 5.538 18.328 59.395 55.512 27.184 23.327 13.220 9.797 6.222

28 3.833 3.793 4.158 6.409 16.241 55.040 67.871 20.555 23.068 13.341 9.650 6.128

29 3.792 4.172 6.794 19.650 67.263 74.342 21.293 21.041 12.348 9.505 6.036

30 3.751 4.185 7.553 31.455 70.132 61.281 22.599 21.693 11.151 9.362 5.946
31 3.711 4.199 51.406 54.762 39.962 10.546 5.856

Mean 4.382 3.647 3.999 4.682 14.305 90.857 58.094 40.259 86.350 21.757 17.011 7.416

Max 5.127 3.793 4.199 7.553 51.406 157.518 88.928 63.086 290.613 58.491 53.439 9.221

Min 3.711 3.517 3.805 4.213 5.538 49.546 36.942 20.555 21.041 10.546 9.362 5.856

Total 135.853 102.122 123.967 140.455 443.458 2725.715 1800.927 1248.017 2590.498 674.459 510.326 229.900

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H2

Drainage Area = km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.635

2 0.582

3 0.560

4 0.525

5 0.506

6 0.486

7 0.473

8 0.450

9 0.450

10 0.445

11 0.450

12 0.439

13 0.440

14 0.451

15 0.443

16 0.443

17 0.434

18 0.435

19 0.430

20 0.398

21 0.442

22 0.450

23 0.438

24 0.625 0.426

25 0.631 0.421

26 0.660 0.447

27 0.886 0.400

28 0.713

29 0.629

30 0.603
31

Mean 0.678 0.463

Max 0.886 0.635

Min 0.603 0.398

Total 4.748 12.498

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.

Page 33 of 38



Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1 

Drainage Area = 11.7 km2 Year = 2007

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.256 0.852 0.516 0.415 0.319

2 1.282 0.725 0.500 0.345 0.319

3 1.383 0.791 0.431 0.344 0.318

4 1.559 0.815 0.351 0.343 0.317

5 1.514 0.720 0.338 0.342 0.316

6 1.611 0.706 0.333 0.341 0.315

7 1.750 0.683 0.319 0.341 0.314

8 1.618 0.615 0.322 0.340 0.313

9 1.435 0.661 0.252 0.339 0.313

10 1.262 0.841 0.308 0.338 0.312

11 1.295 0.935 0.306 0.337 0.311

12 1.189 0.821 0.292 0.336 0.310

13 1.069 0.659 0.501 0.335 0.309

14 0.970 0.558 0.434 0.334 0.309

15 1.098 0.754 0.396 0.333 0.308

16 1.263 0.830 0.304 0.332 0.307

17 1.447 0.645 0.261 0.332 0.306

18 1.730 0.514 0.253 0.331 0.305

19 1.364 0.455 0.367 0.330 0.304

20 1.115 0.435 0.179 0.329 0.304

21 1.091 0.587 0.163 0.328 0.303

22 0.992 0.568 0.218 0.327 0.302

23 0.877 0.536 0.148 0.326 0.301

24 3.074 0.840 0.975 0.163 0.325 0.300

25 2.468 0.929 1.045 0.534 0.325 0.300

26 1.817 0.842 0.950 0.425 0.324 0.299

27 1.706 0.737 0.869 0.383 0.323 0.298

28 1.747 0.686 0.720 0.381 0.322 0.297

29 1.610 0.950 0.673 0.286 0.321 0.296

30 1.404 0.976 0.574 0.272 0.320 0.296
31 1.270 0.907 0.246 0.295

Mean 1.887 1.195 0.717 0.328 0.335 0.307

Max 3.074 1.750 1.045 0.534 0.415 0.319

Min 1.270 0.686 0.435 0.148 0.320 0.295

Total 15.097 37.037 21.509 10.180 10.058 9.516

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1 

Drainage Area = 11.7 km2 Year = 2008

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.293 0.023 0.031 0.054 0.094 7.233 1.858 0.723 0.536 0.377 0.357 0.338

2 0.300 0.022 0.031 0.055 0.096 6.646 2.055 0.753 0.528 0.377 0.356 0.338

3 0.284 0.022 0.032 0.055 0.097 6.059 2.200 0.843 0.521 0.376 0.356 0.337

4 0.243 0.022 0.032 0.056 0.098 5.471 2.090 0.892 0.514 0.375 0.355 0.336

5 0.208 0.024 0.033 0.057 0.100 4.884 2.281 0.965 0.506 0.375 0.354 0.336

6 0.180 0.024 0.033 0.057 0.100 4.297 4.647 0.953 0.499 0.374 0.354 0.335

7 0.157 0.025 0.033 0.058 0.100 3.740 3.785 0.974 0.492 0.373 0.353 0.335

8 0.138 0.025 0.034 0.059 0.100 3.559 2.545 0.937 0.485 0.373 0.352 0.334

9 0.124 0.026 0.034 0.060 0.101 2.233 1.964 0.900 0.479 0.372 0.352 0.333

10 0.111 0.027 0.035 0.063 0.104 1.522 1.566 0.981 0.472 0.371 0.351 0.333

11 0.097 0.027 0.036 0.065 0.110 1.220 1.382 0.932 0.465 0.371 0.351 0.332

12 0.091 0.029 0.036 0.070 0.115 1.175 1.417 1.178 0.459 0.370 0.350 0.332

13 0.083 0.029 0.037 0.074 0.121 1.123 1.542 1.413 0.452 0.369 0.349 0.331

14 0.071 0.028 0.037 0.075 0.126 0.940 1.768 1.703 0.446 0.369 0.349 0.330

15 0.061 0.029 0.038 0.076 0.273 0.907 2.057 1.407 0.440 0.368 0.348 0.330

16 0.053 0.028 0.038 0.077 0.354 0.967 2.278 1.238 0.434 0.367 0.347 0.329

17 0.048 0.028 0.039 0.079 0.870 1.061 2.359 1.189 0.428 0.367 0.347 0.329

18 0.044 0.028 0.040 0.080 1.277 1.000 2.243 1.265 0.422 0.366 0.346 0.328

19 0.041 0.027 0.041 0.081 1.432 1.049 2.178 1.010 0.416 0.365 0.346 0.328

20 0.038 0.027 0.042 0.081 1.828 1.117 2.081 0.934 0.410 0.365 0.345 0.327

21 0.034 0.027 0.042 0.082 2.636 1.667 2.009 0.866 0.404 0.364 0.344 0.326

22 0.032 0.027 0.044 0.083 3.753 1.842 1.624 0.784 0.398 0.363 0.344 0.326

23 0.030 0.027 0.047 0.085 3.487 1.513 1.326 1.077 0.393 0.363 0.343 0.325

24 0.029 0.027 0.048 0.085 3.905 1.458 1.128 1.965 0.382 0.362 0.343 0.325

25 0.028 0.027 0.049 0.085 4.324 1.368 1.216 1.311 0.381 0.361 0.342 0.324

26 0.028 0.027 0.050 0.085 4.742 1.131 1.474 0.961 0.381 0.361 0.341 0.323

27 0.027 0.029 0.051 0.088 5.161 1.133 1.269 0.749 0.380 0.360 0.341 0.323

28 0.026 0.029 0.051 0.091 5.579 1.804 0.947 0.680 0.379 0.359 0.340 0.322

29 0.025 0.030 0.052 0.092 5.998 1.823 1.013 0.600 0.379 0.359 0.339 0.322

30 0.024 0.053 0.094 6.416 1.622 0.961 0.551 0.378 0.358 0.339 0.321
31 0.024 0.054 6.835 0.791 0.543 0.358 0.320

Mean 0.096 0.027 0.040 0.073 1.946 2.385 1.873 1.009 0.442 0.367 0.348 0.329

Max 0.300 0.030 0.054 0.094 6.835 7.233 4.647 1.965 0.536 0.377 0.357 0.338

Min 0.024 0.022 0.031 0.054 0.094 0.907 0.791 0.543 0.378 0.358 0.339 0.320

Total 2.969 0.769 1.251 2.203 60.334 71.562 58.055 31.277 13.259 11.386 10.434 10.209

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1 

Drainage Area = 11.7 km2 Year = 2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.651 0.745 0.477

2 1.534 0.669 0.402

3 1.370 0.667 0.340

4 1.262 0.717 0.279

5 1.172 0.683 0.273

6 1.077 0.687 0.457

7 1.063 0.680 0.437

8 1.070 0.688 0.403

9 1.063 0.889 0.379

10 0.997 1.229 0.316

11 0.878 1.352 0.248

12 0.776 1.228 0.188

13 0.742 1.122 0.079

14 0.716 0.908 0.062

15 0.734 0.859 0.116

16 1.606 0.804 1.135 0.156

17 1.618 0.892 1.117 0.220

18 1.567 1.114 1.165 0.162

19 1.532 1.066 1.148 0.152

20 1.452 1.008 1.013 0.164

21 1.361 1.053 1.483 0.167

22 1.276 0.953 2.306

23 1.405 0.848 1.633

24 1.606 0.845 1.365

25 1.431 1.098 1.200

26 1.407 0.948 1.108

27 1.547 0.829 0.907

28 1.686 0.950 0.707

29 1.805 0.973 0.584

30 1.787 0.991 0.519
31 1.707 0.856

Mean 1.550 1.011 1.017 0.261

Max 1.805 1.651 2.306 0.477

Min 1.276 0.716 0.519 0.062

Total 24.793 31.333 30.514 5.476

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1 

Drainage Area = 11.7 km2 Year = 2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.191 0.101 0.107 0.169 0.414 1.772 1.053 1.347 0.629 0.940 0.232 0.135

2 0.189 0.101 0.110 0.172 0.439 1.895 0.875 1.421 0.612 0.710 0.228 0.133

3 0.180 0.100 0.112 0.176 0.462 1.943 0.793 1.462 1.845 0.654 0.224 0.130

4 0.175 0.100 0.113 0.179 0.480 2.109 0.844 1.415 2.594 0.562 0.220 0.128

5 0.171 0.099 0.114 0.181 0.503 1.755 0.941 1.318 1.485 0.491 0.216 0.125

6 0.168 0.099 0.115 0.182 0.529 1.442 1.043 1.277 1.117 0.515 0.213 0.123

7 0.161 0.100 0.115 0.185 0.557 1.295 1.323 1.297 0.948 0.902 0.209 0.120

8 0.160 0.101 0.117 0.191 0.594 1.237 1.764 1.276 0.774 1.098 0.206 0.118

9 0.166 0.102 0.117 0.195 0.635 1.276 1.629 1.158 0.682 1.019 0.202 0.116

10 0.164 0.102 0.119 0.198 0.675 1.349 1.629 1.032 0.625 1.325 0.199 0.113

11 0.166 0.101 0.120 0.200 0.726 1.454 1.746 0.941 0.611 1.410 0.195 0.111

12 0.162 0.101 0.122 0.202 0.821 1.550 1.685 0.997 0.546 1.105 0.192 0.109

13 0.154 0.101 0.124 0.205 0.991 1.500 1.431 1.037 0.499 0.908 0.188 0.107

14 0.146 0.101 0.124 0.207 1.314 1.289 1.222 0.981 0.463 0.787 0.185 0.104

15 0.138 0.103 0.127 0.209 1.561 1.061 1.229 0.999 0.431 0.713 0.182 0.102

16 0.132 0.103 0.131 0.212 1.603 0.899 1.138 1.022 0.401 0.621 0.179 0.100

17 0.127 0.103 0.132 0.216 1.522 0.827 1.113 1.016 0.380 0.591 0.175 0.098

18 0.125 0.103 0.134 0.222 1.336 0.865 1.052 1.036 0.370 0.604 0.172 0.096

19 0.121 0.103 0.135 0.230 1.291 1.085 1.047 1.113 0.358 0.552 0.169 0.094

20 0.117 0.103 0.137 0.241 1.857 1.330 1.234 0.960 0.353 0.484 0.166 0.092

21 0.114 0.103 0.139 0.284 2.640 1.489 1.289 0.819 0.315 0.433 0.163 0.090

22 0.110 0.103 0.140 0.306 2.929 1.494 1.373 0.705 0.288 0.399 0.160 0.088

23 0.108 0.103 0.142 0.321 2.671 1.482 1.393 0.628 0.282 0.367 0.157 0.086

24 0.106 0.103 0.144 0.334 2.206 1.668 1.646 0.676 0.288 0.334 0.154 0.084

25 0.104 0.104 0.147 0.340 2.268 1.741 1.625 0.903 0.457 0.304 0.151 0.083

26 0.102 0.106 0.149 0.349 2.907 1.725 1.310 0.832 0.736 0.271 0.149 0.081

27 0.102 0.106 0.152 0.359 3.255 1.602 1.217 0.718 1.198 0.255 0.146 0.079

28 0.101 0.106 0.155 0.365 3.719 1.371 1.211 0.657 1.806 0.248 0.143 0.077

29 0.102 0.160 0.375 2.864 1.273 1.289 0.626 2.169 0.244 0.140 0.076

30 0.102 0.164 0.389 2.852 1.208 1.386 0.591 1.304 0.240 0.138 0.074
31 0.102 0.167 2.187 1.385 0.550 0.236 0.072

Mean 0.138 0.102 0.132 0.246 1.574 1.433 1.287 0.994 0.819 0.623 0.182 0.101

Max 0.191 0.106 0.167 0.389 3.719 2.109 1.764 1.462 2.594 1.410 0.232 0.135

Min 0.101 0.099 0.107 0.169 0.414 0.827 0.793 0.550 0.282 0.236 0.138 0.072

Total 4.263 2.859 4.085 7.394 48.809 42.985 39.911 30.809 24.568 19.319 5.454 3.144

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-1.5.  Unuk-Sulphurets Daily Discharge Tables
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1 

Drainage Area = 11.7 km2 Year = 2011

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.071 0.056 0.079 0.104 0.148 2.469 2.038 0.934 0.896 1.020 0.414 0.173

2 0.069 0.057 0.079 0.106 0.150 2.404 1.917 0.879 0.851 0.991 0.402 0.168

3 0.067 0.058 0.080 0.108 0.154 2.341 1.458 0.824 0.758 0.963 0.390 0.163

4 0.066 0.059 0.081 0.109 0.155 2.279 1.187 0.804 0.830 0.935 0.379 0.158

5 0.064 0.060 0.081 0.110 0.157 2.218 1.027 0.840 1.182 0.908 0.368 0.154

6 0.063 0.061 0.082 0.112 0.162 2.160 1.070 0.834 1.082 0.882 0.357 0.149

7 0.061 0.062 0.082 0.113 0.164 2.103 1.102 0.799 2.756 0.857 0.347 0.145

8 0.060 0.063 0.083 0.114 0.166 2.047 1.032 0.781 3.468 0.832 0.337 0.141

9 0.058 0.063 0.084 0.115 0.170 1.848 1.007 0.758 3.403 0.808 0.328 0.137

10 0.057 0.064 0.084 0.117 0.174 1.644 1.023 0.765 3.413 0.785 0.318 0.133

11 0.056 0.065 0.086 0.118 0.179 1.481 1.058 0.780 2.127 0.762 0.309 0.129

12 0.054 0.066 0.086 0.120 0.182 1.345 1.107 0.852 1.558 0.741 0.300 0.125

13 0.053 0.068 0.087 0.121 0.184 1.259 1.219 0.818 1.186 0.719 0.292 0.122

14 0.052 0.069 0.088 0.122 0.189 1.222 1.414 0.714 0.973 0.699 0.283 0.118

15 0.051 0.070 0.089 0.124 0.195 1.326 1.601 0.656 0.871 0.679 0.275 0.115

16 0.050 0.070 0.091 0.126 0.208 1.421 1.459 0.667 0.816 0.659 0.267 0.111

17 0.049 0.071 0.092 0.128 0.241 1.346 1.346 0.805 0.713 0.640 0.259 0.108

18 0.048 0.071 0.093 0.130 0.283 1.376 1.306 0.836 0.623 0.622 0.252 0.105

19 0.048 0.072 0.094 0.132 0.294 1.314 1.392 0.783 0.683 0.604 0.245 0.102

20 0.048 0.073 0.094 0.133 0.326 1.285 1.269 0.808 0.685 0.587 0.238 0.099

21 0.050 0.074 0.094 0.135 0.483 1.365 1.231 1.667 1.451 0.570 0.231 0.096

22 0.050 0.075 0.095 0.136 0.485 1.321 1.128 2.397 1.839 0.553 0.224 0.094

23 0.051 0.076 0.096 0.137 0.546 1.295 1.225 1.681 1.411 0.538 0.218 0.091

24 0.051 0.076 0.096 0.138 0.801 1.326 1.205 1.424 1.251 0.522 0.212 0.088

25 0.052 0.077 0.097 0.140 2.979 1.485 1.213 1.646 1.215 0.507 0.206 0.086

26 0.053 0.078 0.098 0.141 2.900 1.584 1.148 1.243 1.180 0.493 0.200 0.083

27 0.054 0.079 0.099 0.143 2.823 1.599 1.043 1.004 1.146 0.478 0.194 0.081

28 0.055 0.079 0.100 0.145 2.749 1.577 1.066 1.122 1.114 0.465 0.188 0.079

29 0.056 0.101 0.146 2.676 1.578 1.097 1.617 1.082 0.451 0.183 0.076

30 0.056 0.101 0.147 2.605 1.507 1.035 1.312 1.051 0.438 0.178 0.074
31 0.056 0.102 2.536 0.999 1.061 0.426 0.072

Mean 0.056 0.068 0.090 0.126 0.821 1.651 1.239 1.036 1.387 0.682 0.280 0.115

Max 0.071 0.079 0.102 0.147 2.979 2.469 2.038 2.397 3.468 1.020 0.414 0.173

Min 0.048 0.056 0.079 0.104 0.148 1.222 0.999 0.656 0.623 0.426 0.178 0.072

Total 1.730 1.913 2.793 3.769 25.464 49.525 38.424 32.112 41.616 21.134 8.392 3.574

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-2.1.  Manual Discharge Measurements and Levelling Surveys at BJL-H1 and BJL-H1a in 2012

Date Monitored: Pressure Transducer (m): 0.876

Time (24 hr): Start 8:30 End 9:50 7.324 kg

Method 1.7

21-Jun-12 Probe LB YSI # 13620 Ac LB 7.8639 0.0018

Start Time: 8:40 End Time: 10:00 YSI # 12397 Ac RB 8.0989 0.0019

Windsor Error (Std Dev in m3/s) 0.03

Easting Northing Elevation

425840 6258899 1350

Weather Conditions

Solinst Levellogger  1024558

n/a 98.65

active 99%

25%

n/a

Stn BS HI FS Elevation Notes

BM#
Established 

Elevation (m)
Difference 

(m)
Notes

*Link this graph to the original salt dilution spreadsheet you are working in.

99.526

1.700

0.876

n/a

General Notes

Summary Both probes on RB of outflow channel for safety reasons. Probes ~200 m DS of salt injection. Too much snowpack for site 
survey.Stage (m) from PT Reading

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Gain Offset

Status Battery

# of Records Memory Free

Station Coordinates

Sunny, clear

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel E. Belland, T. Englesmeier Type of Salt:

Stream Name Brucejack Lake outflow Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Site Information Discharge Measurement Salt Dilution

Project Name Brucejack Gold Mine Project 21-Jun-12

Station Identification BJL-H1 Amount of Salt injected:

0.05

0.055

0.06

0.065

0.07

0.075

0.08

0.085

0.09

8:24:00 8:38:24 8:52:48 9:07:12 9:21:36 9:36:00 9:50:24 10:04:48

S
p

ec
if

ic
 C

o
n

d
u

ct
iv

it
y 

(m
S

/c
m

)
Elapsed Time

Salt Dilution at BJL-H1,  06/21/2012

RB, Q = 1.72

LB, Q = 1.68
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Appendix E-2.1.  Manual Discharge Measurements and Levelling Surveys at BJL-H1 and BJL-H1a in 2012

Date Monitored: Pressure Transducer (m): 0.674

Time (24 hr): Start 15:00 End 18:30 7.943

Method 2.30

24-Jul-12 Probe LB YSI #15457 Ac LB 6.39813364 0.0018

Start Time: 15:00 End Time: 18:30 YSI # 18061 Ac RB 6.36385616 0.0019

Windsor Error (Std Dev in m3/s) 0.10

Easting Northing Elevation

425840 6258899 1350

Weather Conditions

PS9800 21121001

98.65

Active 100%

0 100%

24-Jul-12 n/a

Stn BS HI FS Elevation Notes

BM 100 1.351 101.351 100.000 P

BM 101 1.047 100.304

BM 102 1.515 99.836

PT 1.292 100.059 (top of angle iron)

WL 1.932 99.419

TBM 1.152 101.176 1.327 100.024

WL 1.757 99.419

PT 1.117 100.059

BM 102 1.338 99.838

BM 101 0.871 100.305

BM 100 1.174 100.002

BM#
Established 

Elevation (m)
Difference 

(m)
Notes

BM 100 100.000 100.001 n/a Installed this day

BM 101 100.305 100.305 n/a Installed this day *Link this graph to the original salt dilution spreadsheet you are working in.

BM 102 99.837 99.837 n/a Installed this day

99.419

2.300

0.674

98.745Pressure Transducer Elevation (m)

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

Summary

New PT location in canyon on RB wall. Installed this day. New site reference "BJL-H1a"

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Gain Offset

Status Battery

# of Records Memory Free

Station Cordinates

fair, sunny

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel E. Belland, T. Englesmeier Type of Salt:

Stream Name Brucejack Lake outflow Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Site Information Discharge Measurement Salt Dilution

Project Name Brucejack Gold Mine Project 24-Jul-12

Station Identification BJL-H1a Amount of Salt injected:

0.04

0.045
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0.055

0.06

0.065

0.07

0.075

0.08
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Time

24-July-2012, Salt Dilution Flow Measurements at BJL-H1a

LB, Q = 2.23

RB, Q = 2.37
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Appendix E-2.1.  Manual Discharge Measurements and Levelling Surveys at BJL-H1 and BJL-H1a in 2012

Time (24 hr) Start 930 End 1000 Location

Method

Flow Meter Type

26-Sep-12 Start Reading 0.384 Time 9:30

Start Time: 9:00:00 AM End Time: 11:00:00 AM End Reading Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425840 6258899 1350 RB 23.50 0.00 0.00 0.07 0 0.000 0.0

Weather Conditions clear, cold, sunny 23.00 0.27 0.50 0.21 -0.02 -0.004 -0.8

22.00 0.43 1.00 0.43 0.03 0.013 2.6

PS9800 21121001 21.00 0.55 1.00 0.55 0.02 0.011 2.2

98.65 20.00 0.49 1.00 0.49 0.01 0.005 1.0

Active 95% 19.00 0.58 1.00 0.58 0.01 0.006 1.2

9179 252,560 18.00 0.55 1.00 0.55 0.01 0.005 1.1

24-Jul-12 n/a 17.00 0.49 1.00 0.49 0.01 0.005 1.0

16.00 0.61 1.00 0.61 0 0.000 0.0

Stn BS HI FS Elevation Notes 15.00 0.58 1.00 0.58 0.02 0.012 2.3

BM 100 1.106 101.106 100.000 P 14.00 0.67 1.00 0.67 0.06 0.040 8.1

BM 102 1.270 99.836 13.00 0.55 1.00 0.41 0.1 0.041 8.3

12.50 0.58 0.50 0.29 0.07 0.020 4.1

PT 1.050 100.056 top of angle iron 12.00 0.61 0.50 0.46 0.05 0.023 4.6

WL 1.978 99.128 11.00 0.61 1.00 0.46 0.07 0.032 6.5

TBM 1.115 101.198 1.023 100.083 10.50 0.55 0.50 0.27 0.12 0.033 6.7

WL 2.077 99.121 10.00 0.49 0.50 0.37 0.16 0.059 11.8

PT 1.143 100.055 9.00 0.40 1.00 0.40 0.11 0.044 8.8

8.00 0.40 1.00 0.40 0.11 0.044 8.8

BM 102 1.364 99.834 7.00 0.43 1.00 0.43 0.09 0.038 7.8

BM 100 1.201 99.997 6.00 0.52 1.00 0.52 0.09 0.047 9.4

5.00 0.37 1.00 0.37 0.06 0.022 4.4

LB 4.00 0.00 1.00 0.18 0 0.000 0.0

BM#
Established 

Elevation (m)
Difference 

(m)
Notes

BM 100 100.000 99.999 0.001

BM 102 99.837 99.835 0.002

Unable to locate 101 Total Q 0.494 100.0

99.125

0.49

0.384

98.741

Hydrometric Leveling Survey

Mean Elevation (this date)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel E. Belland, B. Tait Velocity (m/s)

Station Identification BJL-H1a Velocity-area (Mid-section) Instrument Model Flo-Mate

Stream Name Brucejack Lake outflow Electromagnetic sensor Instrument Serial # 2007528

Site Information Discharge Measurement - Mid-Section Method

Project Name Brucejack Gold Mine Project 15m US of falls at old (SRK) PT
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Appendix E-2.1.  Manual Discharge Measurements and Levelling Surveys at BJL-H1 and BJL-H1a in 2012

Time (24 hr) Start 940 End 1000 Location

Method

Flow Meter Type

18-Oct-12 Start Reading 0.365 Time 10:15

Start Time: 9:40:00 AM End Time: 11:00:00 AM End Reading Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425840 6258899 1350 LB 21.70 0.00 0.00 0.04 0 0.000 0.0

Weather Conditions foggy 22.20 0.16 0.50 0.06 0.01 0.001 0.1

22.50 0.26 0.30 0.10 0.01 0.001 0.2

PS 9800 21121001 23.00 0.32 0.50 0.13 0.06 0.008 1.5

98.65 23.30 0.34 0.30 0.10 0.24 0.024 4.9

Active 99% 23.60 0.34 0.30 0.10 0.37 0.038 7.5

15,000 249,394 23.90 0.34 0.30 0.10 0.26 0.027 5.3

24-Jul-12 n/a 24.20 0.34 0.30 0.10 0.33 0.034 6.7

24.50 0.40 0.30 0.12 0.49 0.059 11.7

Stn BS HI FS Elevation Notes 24.80 0.40 0.30 0.12 0.4 0.048 9.6

BM 100 0.834 100.834 100.000 25.10 0.36 0.30 0.11 0.49 0.053 10.6

BM 102 0.998 99.836 25.40 0.32 0.30 0.10 0.44 0.042 8.4

100.834 25.70 0.34 0.30 0.10 0.5 0.051 10.2

PT 2.066 98.768 hose clamp at bottom of PT 26.00 0.32 0.30 0.10 0.52 0.050 10.0

WL 1.703 99.131 26.30 0.30 0.30 0.09 0.34 0.031 6.1

TBM 1.802 100.923 1.713 99.121 26.60 0.30 0.30 0.09 0.24 0.022 4.3

WL 1.792 99.131 26.90 0.28 0.30 0.10 0.12 0.012 2.3

PT 2.157 98.766 27.30 0.30 0.40 0.09 0.02 0.002 0.4

27.50 0.32 0.20 0.08 0.01 0.001 0.2

BM 102 1.085 99.838 RB 27.80 0.00 0.30 0.05 0 0.000 0.0

BM 100 0.923 100.000

BM#
Established 

Elevation (m)
Difference 

(m)
Notes

BM 100 100.000 100.000 0.000

BM 102 99.837 99.837 0.000

Unable to locate 101 Total Q 0.501 100.0

99.131

0.50

0.365

98.766

Stage (m) Note accumulation of snow on RB of Brucejack Canyon.

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date)

Summary General Notes

Gain Offset

Status Battery

# of Records Memory Free

Personnel E. Belland, B. Tait Velocity (m/s)

Station Coordinates

Transducer Information

PT Model Serial #

Stream Name Brucejack Lake outflow Electromagnetic sensor Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

Site Information Discharge Measurement - Mid-Section Method

Project Name Brucejack Gold Mine Project at PT in BJ canyon

Station Identification BJL-H1a Velocity-area (Mid-section) Instrument Model Flo-Mate
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start 12:15 End 12:40 Location

Method

Flow Meter Type

14-May-12 Start Reading 0.742 Time 12:15

Start Time: 12:15:00 PM End Time: 12:40:00 PM End Reading - Time 12:40

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

Left Bank 0.00 0.00 0.0 0.03 0.00 0.000 0.0

Weather Conditions 0.25 0.20 0.3 0.05 0.40 0.020 3.6

0.50 0.46 0.3 0.12 0.23 0.026 4.6

0.75 0.50 0.3 0.13 0.25 0.031 5.6

1.00 0.49 0.3 0.12 0.40 0.049 8.8

1.25 0.40 0.3 0.10 0.54 0.054 9.8

1.50 0.37 0.3 0.09 0.70 0.065 11.6

1.75 0.30 0.3 0.08 0.46 0.034 6.1

2.00 0.29 0.3 0.07 0.42 0.031 5.5

Stn BS HI FS Elevation Notes 2.25 0.25 0.3 0.06 0.72 0.045 8.1

BM 100 2.854 102.854 100.000 2.50 0.28 0.3 0.07 0.37 0.026 4.6

BM19 2.843 100.011 2.75 0.26 0.3 0.07 0.40 0.026 4.7

BM 020 0.301 102.553 3.00 0.26 0.3 0.07 0.49 0.032 5.7

PT 3.968 98.886 3.25 0.24 0.3 0.06 0.24 0.015 2.6

WL 3.261 99.593 3.50 0.22 0.3 0.06 0.50 0.027 4.9

TBM 2.916 102.862 2.908 99.946 3.75 0.20 0.3 0.05 0.49 0.025 4.4

WL 3.268 99.594 4.00 0.16 0.3 0.04 0.42 0.017 3.0

PT 3.976 98.886 4.25 0.15 0.3 0.04 0.30 0.011 2.0

BM 020 0.307 102.555 4.50 0.12 0.3 0.03 0.36 0.011 1.9

BM19 2.849 100.013 4.75 0.12 0.3 0.03 0.41 0.012 2.2

BM 100 2.864 99.998 5.00 0.06 0.3 0.01 0.08 0.001 0.2

Right Bank 5.10 0.00 0.1 0.00 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 100 100.000

BM19 100.012

BM 020 102.554 Total Q 0.557 100.0

99.594

0.6

0.742

98.852

Summary General Notes

Stage (m) PT surveyed elevation is 98.886

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

100.012

102.554

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model Flo-mate

Stream Name Colter Creek Electromagnetic Instrument Serial # 12516

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha; Robert Burns

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM Approximately 30 d/s from station
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start 2:20:00 PM End 2:50:00 PM Location

Method

Flow Meter Type

16-May-12 Start Reading 0.750 Time 2:20:00 PM

Start Time: 2:20:00 PM End Time: 2:50:00 PM End Reading - Time 2:50:00 PM

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

Left Bank 0.00 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions 0.10 0.20 0.1 0.03 0.494 0.012 1.9

0.25 0.24 0.2 0.05 0.655 0.031 4.9

Behind Rock 0.50 0.53 0.3 0.13 0.116 0.015 2.4

Behind Rock 0.75 0.54 0.3 0.14 0.301 0.041 6.4

1.00 0.47 0.3 0.12 0.35 0.041 6.5

1.25 0.38 0.3 0.10 0.594 0.056 8.9

1.50 0.38 0.3 0.10 0.652 0.062 9.7

1.75 0.32 0.3 0.08 0.477 0.038 6.0

Stn BS HI FS Elevation Notes 2.00 0.26 0.3 0.07 0.496 0.032 5.1

100 2.622 102.622 100.000 2.25 0.26 0.3 0.07 0.698 0.045 7.1

19 2.612 100.010 2.50 0.26 0.3 0.07 0.537 0.035 5.5

20 - 2.75 0.28 0.3 0.07 0.468 0.033 5.1

PT 3.737 98.885 3.00 0.30 0.3 0.08 0.502 0.038 5.9

WL 3.029 99.593 3.25 0.24 0.3 0.06 0.286 0.017 2.7

TBM 3.212 102.777 3.057 99.565 3.50 0.22 0.3 0.06 0.617 0.034 5.3

WL 3.182 99.595 3.75 0.20 0.3 0.05 0.597 0.030 4.7

PT 3.889 98.888 4.00 0.20 0.3 0.05 0.569 0.028 4.5

BM - 4.25 0.18 0.3 0.05 0.316 0.014 2.2

BM 2.752 100.025 4.50 0.13 0.3 0.03 0.472 0.015 2.4

BM 2.774 100.003 4.75 0.10 0.3 0.02 0.337 0.008 1.2

4.95 0.80 0.2 0.10 0.096 0.010 1.5

Right Bank 5.00 0.00 0.0 0.02 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

100 100.000

19 100.012

20 102.554 Total Q 0.637 100.0

99.594

0.637

0.750

98.844

Station Coordinates

Colter Creek

Station Identification

Stream Name

Discharge Measurement - Mid-Section MethodSite Information

Project Name KSM

CLC-H1

Date Monitored

Time at Site (24 hr)

Personnel Mike Soloducha; Robert Burns

Stage (m)

Transducer Information

PT Model

Gain

Status

Serial #

# of Records

Date Serviced

Offset

Battery

Memory Free

Crest Gauges

Summary

N/a

100.002

Mean Elevation (this date) (m)

Hydrometric Leveling Survey

100.018

General Notes

Instrument Model

Instrument Serial #

Velocity-area (Mid-section)

Velocity (m/s)

PT surveyed elevation is 98.888Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start End Location

Method

Flow Meter Type

19-Jun-12 Start Reading 0.913 Time

Start Time: 12:30:00 PM End Time: 1:10:00 PM End Reading 0.971 Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 9.00 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions 8.80 0.04 0.2 0.01 0.02 0.000 0.0

8.40 0.04 0.4 0.02 0.18 0.003 0.1

8.00 0.11 0.4 0.04 0.55 0.024 0.6

7.60 0.30 0.4 0.12 0.89 0.107 2.8

7.20 0.43 0.4 0.17 1.45 0.249 6.6

6.80 0.45 0.4 0.18 1.66 0.299 7.9

6.40 0.50 0.4 0.20 1.64 0.328 8.7

6.00 0.40 0.4 0.16 1.74 0.278 7.4

Stn BS HI FS Elevation Notes 5.60 0.40 0.4 0.16 1.21 0.194 5.1

100 1.098 101.098 100.000 5.20 0.44 0.4 0.18 1.84 0.324 8.6

Top L bolt 1.153 99.945 4.80 0.48 0.4 0.19 1.82 0.349 9.3

BM 19 1.083 100.015 4.40 0.48 0.4 0.19 1.57 0.301 8.0

PT - 4.00 0.52 0.4 0.21 1.62 0.337 8.9

WL 1.273 99.825 3.60 0.50 0.4 0.20 1.78 0.356 9.4

TBM 1.118 101.185 1.031 100.067 3.20 0.34 0.4 0.14 1.6 0.218 5.8

WL 1.361 99.824 2.80 0.46 0.4 0.18 1.23 0.226 6.0

PT - 2.40 0.42 0.4 0.17 0.77 0.129 3.4

BM 19 1.171 100.014 2.00 0.33 0.4 0.10 0.49 0.049 1.3

Top L bolt 1.241 99.944 1.80 0.04 0.2 0.01 0.32 0.003 0.1

100 1.184 100.001 LB 1.60 0.00 0.2 0.00 0 0.000 0.0

0.000 0.0

0.000 0.0

0.000 0.0

0.000 0.0

BM# Established Elevation (m) Difference (m) Notes 0.000 0.0

100 100 0.000 0.0

Top L bolt - New TBM 0.000 0.0

BM 19 100.012 Total Q 3.774 100.0

99.825

3.8

0.971

98.854

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

99.945

100.015

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model

Stream Name Colter Creek Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Robert Burns

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start 16:05 End 16:40 Location

Method

Flow Meter Type

17-Jul-12 Start Reading Time 16:05

Start Time: 3:45:00 PM End Time: End Reading 0.817 Time 16:40

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 12.20 0.00 0.0 0.04 0 0.000 0.0

Weather Conditions Partial cloud, light breeze 11.70 0.14 0.5 0.06 -0.133 -0.007 -0.3

11.40 0.18 0.3 0.05 -0.128 -0.007 -0.2

11.10 0.22 0.3 0.07 0 0.000 0.0

10.80 0.28 0.3 0.08 0.147 0.012 0.4

10.50 0.33 0.3 0.10 0.408 0.040 1.4

10.20 0.38 0.3 0.11 0.496 0.057 2.0

9.90 0.48 0.3 0.14 0.552 0.079 2.8

9.60 0.50 0.3 0.15 0.76 0.114 4.0

Stn BS HI FS Elevation Notes 9.30 0.52 0.3 0.16 1.098 0.171 6.0

BM 100 1.208 101.208 100.000 9.00 0.56 0.3 0.17 1.325 0.223 7.8

BM 19 1.196 100.012 8.70 0.58 0.3 0.17 1.332 0.232 8.1

8.40 0.58 0.3 0.17 1.435 0.250 8.7

8.10 0.60 0.3 0.18 1.454 0.262 9.2

WL 1.549 99.659 7.80 0.60 0.3 0.18 1.416 0.255 8.9

TP 1.429 101.176 1.461 99.747 7.50 0.56 0.3 0.17 1.388 0.233 8.2

WL 1.517 99.659 Behind rock 7.20 0.49 0.3 0.15 1.008 0.148 5.2

6.90 0.47 0.3 0.14 1.424 0.201 7.0

6.60 0.42 0.3 0.13 1.125 0.142 5.0

BM 19 1.163 100.013 6.30 0.45 0.3 0.14 0.96 0.130 4.5

BM 100 1.176 100.000 6.00 0.42 0.3 0.13 1.14 0.144 5.0

5.70 0.33 0.3 0.10 0.969 0.096 3.4

5.40 0.18 0.3 0.05 1.052 0.057 2.0

5.10 0.14 0.3 0.03 0.899 0.025 0.9

LB 5.00 0.00 0.1 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 100

BM 19

Total Q 2.855 100.0

99.659

2.9

0.817

98.842

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.013

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Colter Creek Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Cameron Evans (Co-op)

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM 3m downstream from station
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start 9:55 End 10:25 Location

Method

Flow Meter Type

18-Sep-12 Start Reading 0.592 Time 9:55

Start Time: 9:50:00 AM End Time: 11:25:00 AM End Reading 0.592 Time 10:25

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 1.10 0.00 0.0 0.02 0.0 0.000 0.0

Weather Conditions Overcast 1.20 0.37 0.1 0.06 0.5 0.028 4.5

1.40 0.42 0.2 0.08 0.8 0.064 10.2

1.60 0.45 0.2 0.09 1.0 0.088 14.1

1.80 0.45 0.2 0.09 1.0 0.091 14.6

2.00 0.40 0.2 0.08 0.9 0.075 12.0

2.20 0.38 0.2 0.08 0.6 0.042 6.8

2.40 0.37 0.2 0.07 0.6 0.046 7.3

2.60 0.36 0.2 0.07 0.6 0.042 6.7

Stn BS HI FS Elevation Notes 2.80 0.34 0.2 0.07 0.5 0.035 5.7

100 0.939 100.939 100.000 3.00 0.32 0.2 0.06 0.5 0.030 4.7

19 0.927 100.012 3.20 0.26 0.2 0.05 0.4 0.021 3.3

B 3 1.208 99.731 3.40 0.26 0.2 0.05 0.3 0.016 2.6

PT 2.056 98.883 3.60 0.25 0.2 0.05 0.5 0.024 3.8

WL 1.501 99.438 3.80 0.22 0.2 0.04 0.2 0.010 1.6

TBM 1.290 100.958 1.271 99.668 4.00 0.18 0.2 0.05 0.2 0.009 1.5

WL 1.521 99.437 4.30 0.18 0.3 0.05 0.1 0.003 0.5

PT 2.075 98.883 4.60 0.17 0.3 0.05 0.0 0.000 0.0

BM 3 1.227 99.731 4.90 0.01 0.3 0.00 0.0 0.000 0.0

19 0.944 100.014 RB 5.30 0.00 0.4 0.00 0.0 0.000 0.0

20 0.958 100.000

BM# Established Elevation (m) Difference (m) Notes

100

19

B 3 Total Q 0.625 100.0

99.438

0.6

0.592

98.846

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.013

99.731

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Colter Creek Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, John Fraser (Aquarius R&D)

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM 50 m d/s from station
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start End 15:35 Location

Method

Flow Meter Type

21-Sep-12 Start Reading 0.533 Time 14:50

Start Time: 3:10:00 PM End Time: 3:35:00 PM End Reading Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 7.00 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions 6.60 0.14 0.4 0.06 0.13 0.007 3.3

6.20 0.21 0.4 0.08 0.139 0.012 5.2

5.80 0.22 0.4 0.09 0.182 0.016 7.2

5.40 0.35 0.4 0.14 0.181 0.025 11.3

5.00 0.34 0.4 0.10 0.174 0.018 7.9

4.80 0.37 0.2 0.07 0.178 0.013 5.9

4.60 0.32 0.2 0.06 0.253 0.016 7.3

4.40 0.28 0.2 0.06 0.293 0.016 7.3

Stn BS HI FS Elevation Notes 4.20 0.30 0.2 0.06 0.281 0.017 7.5

4.00 0.29 0.2 0.06 0.282 0.016 7.3

3.80 0.26 0.2 0.05 0.275 0.014 6.4

3.60 0.23 0.2 0.05 0.31 0.014 6.4

3.40 0.22 0.2 0.04 0.303 0.013 6.0

3.20 0.20 0.2 0.04 0.274 0.011 4.9

3.00 0.16 0.2 0.03 0.217 0.007 3.1

2.80 0.12 0.2 0.02 0.27 0.006 2.9

LB 2.60 0.00 0.2 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0

0

0 Total Q 0.223 100.0

99.379

0.223

0.533

98.846

Summary General Notes

Stage (m)

No survey completed on this visit
Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Colter Creek Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, John Fraser (Aquarius R&D)

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1)

Time (24 hr) Start 12:10 End 12:30 Location

Method

Flow Meter Type

30-Nov-12 Start Reading 0.385 Time 12:10

Start Time: 11:45:00 AM End Time: 2:10:00 PM End Reading 0.386 Time 12:30

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 1.30 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Mix sun/cloud, -15C, calm 1.50 0.06 0.2 0.01 0 0.000 0.0

1.75 0.10 0.3 0.03 -0.03 -0.001 -2.7

GDL 2.00 0.11 0.3 0.02 0 0.000 0.0

1.024618 0.02161632 2.10 0.12 0.1 0.01 0.05 0.001 2.1

Active 11.5V 2.20 0.12 0.1 0.01 0.14 0.002 6.0

28813 101854 2.30 0.13 0.1 0.01 0.12 0.002 5.6

No 2.40 0.14 0.1 0.01 0.17 0.002 8.5

2.50 0.11 0.1 0.01 0.16 0.002 6.3

Stn BS HI FS Elevation Notes 2.60 0.12 0.1 0.01 0.31 0.004 13.3

BM 019 1.245 101.245 100.000 2.70 0.14 0.1 0.01 0.34 0.005 17.0

Top Threaded Rod 1.258 99.987 2.80 0.15 0.1 0.02 0.24 0.004 12.8

101.245 2.90 0.16 0.1 0.02 0.17 0.003 9.7

PT 2.373 98.872 3.00 0.17 0.1 0.03 0.12 0.004 12.7

WL 2.001 99.244 3.25 0.19 0.3 0.05 0.03 0.001 5.1

TBM 1.667 101.244 1.668 99.577 3.50 0.20 0.3 0.08 0 0.000 0.0

WL 2.000 99.244 4.00 0.19 0.5 0.10 -0.01 -0.001 -3.4

PT 2.372 98.872 4.50 0.20 0.5 0.10 -0.01 -0.001 -3.6

101.244 5.00 0.19 0.5 0.07 0.03 0.002 7.6

Top Threaded Rod 1.257 99.987 5.25 0.17 0.3 0.04 0.02 0.001 3.0

BM 019 1.243 100.001 5.50 0.10 0.3 0.04 0 0.000 0.0

RB 6.00 0.00 0.5 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 019

Top Threaded Rod

0 Total Q 0.028 100.0

99.244

0.03

0.386

98.859

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM Approximately 50 m downstream from station

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flo-mate

Stream Name Colter Creek Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel M. Soloducha, B. Martin (avalanche tech.)

Station Coordinates

Transducer Information

DL Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

99.987

101.245

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m):

Time (24 hr): Start 15:40 End 17:30 1.624

Method 0.0957

23-Feb-12 Probe LB C3B Ac LB 0.0022162

Start Time: 15:30 End Time: 17:00 D71 Ac RB 0.0022058

Sifto table salt Error (Std Dev in m3/s): 1.593

Easting Northing Elevation

Weather Conditions

PS9800 2717010

3.5566 0

OK

- -

Stn BS HI FS Elevation Notes

BM 24 0.996 100.996 100.000

BM 25 1.018 99.978

PT 

WL 3.281 97.715

TBM 3.212 101.034 3.174 97.822

WL 3.321 97.713

PT

BM 25 1.058 99.976

BM 24 1.036 99.998

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

97.714

0.10

99.977 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) No RTR

Pressure Transducer Elevation (m)

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

Station Coordinates

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel M. Soloducha, E. Belland Type of Salt:

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Station Identification GC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 23-Feb-12

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

16:19:12 16:33:36 16:48:00 17:02:24 17:16:48 17:31:12 17:45:36
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u

ct
iv
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(m
S
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)

Elapsed Time

Salt Dilution at Station GC-H1,  02/23/2012

RB Q 0.095 m3/s

LB Q 0.096 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Time (24 hr) Start 16:25 End 16:45 Location

Method

Flow Meter Type

23-Feb-12 Start Reading Time 16:25

Start Time: 4:00:00 PM End Time: 5:30:00 PM End Reading Time 16:45

Station Depth Depth Distance Area Velocity (@60%) Cal. Velocity Q % of Total Q

Easting Northing Elevation Notes (m) (ft) (m) (m) (m2) (m/s) (m/s) (m3/s) %

RB 3.85 0.00 0.00 0.00 0.00 0 0.000 0.0

Weather Conditions 3.80 0.20 0.06 0.02 0.01 0.05 0.000 0.4

3.65 0.30 0.09 0.03 0.01 0.18 0.002 3.5

PS981 2717010 3.50 0.40 0.12 0.04 0.02 0.18 0.003 4.7

3.5566 0 3.35 0.60 0.18 0.06 0.03 0.12 0.003 4.7

Ok 3.20 0.80 0.24 0.07 0.04 0.15 0.005 7.8

3.05 1.00 0.30 0.09 0.05 0.09 0.004 5.8

- n/a 2.90 0.80 0.24 0.07 0.04 0.24 0.009 12.4

2.75 1.10 0.34 0.10 0.05 0.31 0.016 22.0

Stn BS HI FS Elevation Notes 2.60 1.10 0.34 0.10 0.05 0.32 0.016 22.7

BM 24 0.996 100.996 100.000 Behind rock 2.45 1.00 0.30 0.09 0.05 0.02 0.001 1.3

BM 25 1.018 99.978 Behind rock 2.30 0.80 0.24 0.07 0.04 -0.02 -0.001 -1.0

100.996 Behind rock 2.15 0.60 0.18 0.06 0.03 -0.04 -0.001 -1.6

PT 100.996 2.00 0.50 0.15 0.05 0.02 0.1 0.002 3.2

WL 3.281 97.715 Behind rock 1.85 0.50 0.15 0.05 0.03 -0.02 -0.001 -0.9

TBM 3.212 101.034 3.174 97.822 Behind rock 1.60 0.40 0.12 0.04 0.03 -0.03 -0.001 -1.3

WL 3.321 97.713 1.35 0.50 0.15 0.05 0.03 0.13 0.004 5.6

PT 101.034 1.20 0.50 0.15 0.05 0.02 0.17 0.004 5.5

101.034 1.05 0.40 0.12 0.04 0.02 0.14 0.003 3.6

BM 25 1.058 99.976 0.90 0.35 0.11 0.03 0.01 0.08 0.001 1.5

BM 24 1.036 99.998 LB 0.80 0.00 0.00 0.00 0.01 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 24

BM 25

0 Total Q 0.071 100.0

97.714

0.1

97.714

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

99.977

101.015

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel M Soloducha, E Belland

Station Identification GC-H1 Velocity-area (Mid-section) Instrument Model Flo Mate

Stream Name Gingras Creek Electromagnetic Instrument Serial #

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m): 0.358

Time (24 hr): Start End 4.51

Method 0.19717864

13-May-12 Probe LB C3B Ac LB 63.7376182 0.0

Start Time: 10:00 End Time: D71 Ac RB 55.4871608 0.00

Windsor Error (Std Dev in m3/s) 11.0

Easting Northing Elevation

Weather Conditions

PS9800 2717010

3.5566 0

OK

Stn BS HI FS Elevation Notes

BM 1 2.236 102.236 100.000

BM 2 1.902 100.334

BM 3 0.703 101.533

PT 4.175 98.061 Check mark

WL 3.869 98.367

TBM 3.664 102.064 3.836 98.400

WL 3.700 98.364

PT 4.041 98.023 ?

BM 3 0.529 101.535

BM 2 1.727 100.337

BM 1 2.062 100.002

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.366

0.20

98.008

Station Identification GC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 13-May-12

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Mike, Bob Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

100.336

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

101.534 General Notes

Summary Note: Injected Salt ~100m upstream at 9:35 am

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.358

Pressure Transducer Elevation (m)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

9:07:12 9:14:24 9:21:36 9:28:48 9:36:00 9:43:12 9:50:24 9:57:36 10:04:48
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Elapsed Time

Salt Dilution at GC-H1,  05/13/2012

RB Q =
0.207990907 m3/s

LB Q =
0.186366366 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m): 0.381

Time (24 hr): Start 9:30 End 3.81

Method 0.215723281

16-May-12 Probe LB D71 Ac LB 45.423015 0.0

Start Time: 9:18 End Time: C3B Ac RB 45.7939413 0.00

Windsor Error (Std Dev in m3/s) 2.3

Easting Northing Elevation

Weather Conditions

PS9800 2717010

3.5566 0

OK

Stn BS HI FS Elevation Notes

BM 1 2.122 102.122 100.000

BM 2 1.787 100.335

BM 3 0.588 101.534

PT 4.059 98.063

WL 3.744 98.378

TBM 3.539 102.148 3.513 98.609

WL 3.786 98.362

PT 4.085 98.063

BM 3 0.616 101.532

BM 2 1.815 100.333

BM 1 2.149 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.370

0.22

97.989

Station Identification GC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 16-May-12

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Mike, Bob Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

100.334

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

101.533 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.381

Pressure Transducer Elevation (m)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

8:52:48 9:00:00 9:07:12 9:14:24 9:21:36
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Elapsed Time

Salt Dilution at GC-H1,  05/16/2012

RB Q = 0.218 m3/s

LB Q = 0.213 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m): 0.780

Time (24 hr): Start 15:50 End 16:50 4.247

Method 1.35377917

19-Jun-12 Probe LB 11450 Ac LB 5.64536364 0.0018

Start Time: 15:50 End Time: 16:50 7304 Ac RB 5.91319073 0.0019

Windsor Error (Std Dev in m3/s): 2.7

Easting Northing Elevation

Weather Conditions

PS9800 2717010

3.5566 0

OK 100%

27499 55120

- -

Stn BS HI FS Elevation Notes

BM 1 1.736 101.736 100.000

BM 3 1.400 100.336

BM 2 0.198 101.538

PT 

WL 2.966 98.770

TBM 2.636 101.803 2.569 99.167

WL 3.035 98.768

PT

BM 2 0.268 101.535

BM 3 1.469 100.334

BM 1 1.804 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.769

1.4

97.989

Station Identification GC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Jun-12

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel M Soloducha, B Burns Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

101.537

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.335 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.780

Pressure Transducer Elevation (m)

0.100

0.115

0.130

0.145

0.160

0.175

0.190

0.205

0.220

0.235

15:50:24 16:04:48 16:19:12 16:33:36 16:48:00 17:02:24 17:16:48
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Elapsed Time

Salt Dilution at GC-H1,  06/19/2012

RB Q = 1.3 m3/s

LB Q = 1.4 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m): 0.980

Time (24 hr): Start 11:10 End 4.868

Method 2.781

17-Jul-12 Probe LB D71 Ac LB 4.79621944 0.0

Start Time: 11:00:00 AM End Time: C3B Ac RB 4.31361818 0.00

Error (Std Dev in m3/s): 7.7

Easting Northing Elevation

Weather Conditions Sunny, calm 20 degrees

PS9800 2717010

3.5566 0

ok 100%

23771 47647

- -

Stn BS HI FS Elevation Notes

BM 1 1.682 101.682 100.000

BM 2 0.144 101.538

BM 3 1.346 100.336

-

WL 2.756 98.926

TP 1.933 101.609 2.006 99.676

WL 2.684 98.925

-

BM 3 1.274 100.335

BM 2 0.071 101.538

BM 1 1.608 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.926

2.8

96.145

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 2.781

Pressure Transducer Elevation (m)

General Notes

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

101.538

100.336

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S.  Cam E. Type of Salt:

Stream Name Gingras Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Station Identification GC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 17-Jul-12

0.06

0.08

0.1

0.12

0.14

0.16

0.18

11:00:00 11:07:12 11:14:24 11:21:36 11:28:48 11:36:00 11:43:12 11:50:24 11:57:36

S
p

ec
if

iy
 C

o
n

d
u

ct
iv

it
y 

(m
S

/c
m

)

Elapsed Time

Salt Dilution at SC-H1,  07/18/12

RB 2.9 m3/s

LB 2.7 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Date Monitored: Pressure Transducer (m): 0.728

Time (24 hr): Start 12:50 End 14:30 3.551

Method 0.951673516

19-Sep-12 Probe 1 Alphacond. Ac 1 3.1131488 0.0018806

Start Time: 12:50 End Time: 14:30 Sensorex Ac 2 8.07185466 0.0019912

Unidata Ac 3 7.6102516 0.0019912

Easting Northing Elevation Windsor 4.7

Weather Conditions

Elf-2 2717010

PDT -

OK 100%

15387 30841

- No

Stn BS HI FS Elevation Notes

BM 1 1.737 101.737 100.000

BM 2 0.201 101.536

BM 3 1.403 100.334

PT -

WL 2.999 98.738

TBM 1.073 101.859 0.951 100.786

WL 3.117 98.742

PT -

BM 3 1.523 100.336

BM 2 0.322 101.537

BM 1 1.859 100.000

BM# tablished Elevation ( Difference (m) Notes

BM 1

BM 2

BM 3

101.536

1.0

0.728

100.808

100.000

101.537

100.335 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

DL Model PT Serial #

Timezone Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Station Identification GC_H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Sep-12

0.000
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0.100

0.150

0.200
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Salt Dilution at GC-H1 09/19/12 

Unidata .93 m3/s

Sensorex .97 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1)

Time (24 hr) Start 11:00 End 11:35 Location

Method

Flow Meter Type

30-Nov-12 Start Reading 0.425 Time 11:00

Start Time: 9:30:00 AM End Time: 11:30:00 AM End Reading - Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 0.75 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions mix sun/cloud, calm, -15C 0.80 0.07 0.1 0.01 -0.07 -0.001 -0.5

1.00 0.08 0.2 0.02 -0.08 -0.001 -1.1

PS981 2717010 1.20 0.07 0.2 0.01 0.13 0.002 1.6

3.5566 0 1.40 0.07 0.2 0.01 0.45 0.005 4.2

Ok 91% 1.50 0.07 0.1 0.01 0.51 0.004 3.2

30366 8836 1.60 0.10 0.1 0.01 0.66 0.007 5.9

- n/a 1.70 0.08 0.1 0.01 0.5 0.004 3.6

1.80 0.09 0.1 0.01 0.24 0.002 1.9

Stn BS HI FS Elevation Notes Behind Rock 1.90 0.11 0.1 0.01 0.03 0.000 0.3

BM 003 0.862 101.196 100.334 2.00 0.14 0.1 0.02 0.12 0.003 2.3

BM 001 1.198 99.998 2.20 0.16 0.2 0.03 0.24 0.008 6.9

101.196 2.40 0.19 0.2 0.04 0.42 0.016 14.3

PT 3.126 98.070 2.60 0.22 0.2 0.04 0.55 0.024 21.7

WL 3.039 98.157 2.80 0.18 0.2 0.04 0.5 0.018 16.2

TBM 2.974 101.139 3.031 98.165 3.00 0.26 0.2 0.05 0.28 0.015 13.1

WL 2.978 98.161 3.20 0.24 0.2 0.05 0.2 0.010 8.6

PT 3.062 98.077 3.40 0.31 0.2 0.08 0.08 0.006 5.6

101.139 3.70 0.38 0.3 0.13 -0.01 -0.001 -1.2

BM 001 1.136 100.003 Backwater 4.10 0.45 0.4 0.29 0 0.000 0.0

BM 003 0.804 100.335 Pooling 5.00 0.36 0.9 0.34 -0.01 -0.003 -3.1

Water 6.00 0.23 1.0 0.20 -0.02 -0.004 -3.5

RB 6.70 0.00 0.7 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 003

BM 001

0 Total Q 0.111 100.0

98.159

0.1

0.425

97.734

Difficult to obtain grade A measurement due to low flows and snow accum. ~65% of flow through one narrow section with lots of standing water.Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

100.001

General Notes

Instrument Model

Instrument Serial #

Velocity-area (Mid-section)

Electromagnetic

Velocity (m/s)

Summary

101.168

100.335

Mean Elevation (this date) (m)

Hydrometric Leveling Survey

Transducer Information

Date Serviced

Offset

Battery

Memory Free

Crest Gauges

PT Model

Gain

Status

Serial #

# of Records

Station Coordinates

Gingras Creek

Station Identification

Stream Name

Discharge Measurement - Mid-Section MethodSite Information

Project Name KSM

GC-H1

approximately 100 m downstream from station

Date Monitored

Time at Site (24 hr)

Personnel Mike Soloucha, Eli Heyman

Stage (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H1)

Time (24 hr) Start End Location

Method

Flow Meter Type

12-May-12 Start Reading Time 16:00

Start Time: 4:00:00 PM End Time: 4:20:00 PM End Reading Time 16:20

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

Left Bank 10.50 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions 10.30 0.15 0.2 0.04 0.006 0.000 0.0

10.00 0.20 0.3 0.06 0.094 0.006 1.1

9.70 0.18 0.3 0.05 0.231 0.012 2.5

9.40 0.25 0.3 0.08 0.058 0.004 0.9

9.10 0.36 0.3 0.11 0.183 0.020 3.9

8.80 0.38 0.3 0.11 0.436 0.050 9.8

8.50 0.45 0.3 0.14 0.388 0.052 10.4

8.20 0.45 0.3 0.14 0.384 0.052 10.3

Stn BS HI FS Elevation Notes 7.90 0.44 0.3 0.13 0.42 0.055 11.0

BM 82 0.133 99.846 100.000 99.713 7.60 0.42 0.3 0.13 0.388 0.049 9.7

Bolt 0.722 99.124 BM 52 7.30 0.44 0.3 0.13 0.315 0.042 8.2

WL 1.608 98.238 7.00 0.48 0.3 0.14 0.354 0.051 10.1

6.70 0.48 0.3 0.14 0.273 0.039 7.8

6.40 0.41 0.3 0.12 0.217 0.027 5.3

BM 82 0.162 99.875 100.000 99.713 6.10 0.34 0.3 0.10 0.193 0.020 3.9

Bolt 0.752 99.123 5.80 0.33 0.3 0.08 0.173 0.014 2.8

WL 1.637 98.238 5.60 0.26 0.2 0.07 0.058 0.004 0.7

5.30 0.14 0.3 0.06 0.147 0.008 1.6

Right Bank 4.80 0.00 0.5 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 82

Bolt

WL Total Q 0.505 100.0

99.123

0.5

(At Time of Stage Measurement)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.124

98.238

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification MC-H1 Velocity-area (Mid-section) Instrument Model

Stream Name Mitchell Creek Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Bob Burns

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H1)

Time (24 hr) Start 12:15 End 12:37 Location

Method

Flow Meter Type

21-Jun-12 Start Reading Time 12:15

Start Time: 10:40:00 AM End Time: End Reading Time 12:37

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 17.30 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Clear, 18 C, Calm 17.00 0.12 0.3 0.06 0 0.000 0.0

16.30 0.29 0.7 0.20 0.35 0.071 1.3

m/o Solust level/ 1031731 15.60 0.54 0.7 0.38 0.51 0.193 3.6

14.90 0.71 0.7 0.50 0.81 0.403 7.5

ok 100% 14.20 0.70 0.7 0.49 0.87 0.426 8.0

4974 400000 13.50 0.54 0.7 0.38 0.86 0.325 6.1

12.80 0.46 0.7 0.32 1.01 0.325 6.1

12.10 0.46 0.7 0.32 1.2 0.386 7.2

Stn BS HI FS Elevation Notes 11.40 0.45 0.7 0.32 1.19 0.375 7.0

BM 95 1.997 101.997 100.000 100.286 10.70 0.38 0.7 0.27 1.21 0.322 6.0

BM 82 2.283 99.714 10.00 0.38 0.7 0.27 1.13 0.301 5.6

BM 53 3.060 98.937 9.30 0.36 0.7 0.25 1.22 0.307 5.7

WL 3.346 98.651 8.60 0.36 0.7 0.25 1.15 0.290 5.4

TBM 2.976 102.072 2.901 99.096 7.90 0.35 0.7 0.25 1.06 0.260 4.8

WL 3.405 98.667 7.20 0.35 0.7 0.25 1.14 0.279 5.2

BM 53 3.123 98.949 6.50 0.32 0.7 0.22 1.15 0.258 4.8

BM 95 2.035 102.035 2.072 100.000 5.80 0.32 0.7 0.22 1.05 0.235 4.4

BM 82 2.322 99.713 5.10 0.36 0.7 0.25 0.91 0.229 4.3

BM 53 3.100 98.935 4.40 0.42 0.7 0.27 0.8 0.218 4.1

WL 3.370 98.665 3.80 0.16 0.6 0.35 0.44 0.155 2.9

LB 3.40 0.00 3.1 0.03 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 95

BM 82

BM 53 Total Q 5.358 100.0

98.666

5.4

0.954

97.712

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM Approx 50m upstream from station at edge of brush

Velocity (m/s)

Station Identification MC-H1 Velocity-area (Mid-section) Instrument Model Flomate

Stream Name Mitchell Creek Instrument Serial # 12791

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S, Bob B

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

99.714

98.940

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

100.000
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H1)

Date Monitored: Pressure Transducer (cm): 106.526

MC-H1 Time (24 hr): Start 8:00 End 22.388

Method 9.996

19-Jul-12 Probe LB D71 Sp Cond 251 0.002

Start Time: 8:00:00 AM End Time: C3B Sp Cond 266 0.002

Error (Std Dev in m3/s): 2.7

Easting Northing Elevation

Weather Conditions Light rain, 10 degrees, overcast

M10LL/BL 1031731

Started 100%

37321

Stn BS HI FS Elevation Notes

95 2.100 102.100 100.000 100.287

82 2.387 99.713

53 3.164 98.936

PT 3.743 98.357

WL 3.354 98.746

TP 3.042 102.026 3.116 98.984

WL 3.279 98.747

PT 3.664 98.362

53 3.090 98.936

82 2.314 99.712

95 2.027 99.999

BM# Established Elevation (m) Difference (m) Notes

95 100 0.001

82 99.715 0.003 *Link this graph to the original salt dilution spreadsheet you are working in.

53 n/a

98.747

10.0

97.681

Stn BS HI FS Elevation Notes

95 2.096 102.096 100.000 100.287

PT 3.736 98.360

WL 3.351 98.745 12:09:00

TP 3.159 98.937

Station Identification Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Jul-12

Stream Name Mitchell Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S. Cam E. Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

General Notes

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.713

98.936

New Pressure Tansducer Survey

Summary PT set to start logging at 12:10.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 1.065

Pressure Transducer Elevation (m)

0.220

0.225

0.230

0.235

0.240

0.245

0.250

0.255

0.260

0.265

0.270

8:30:00 8:58:48 9:27:36 9:56:24
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Salt Dilution at MC-H1,  07/19/12

RB 10.1 m3/s

LB 9.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H1)

Time (24 hr) Start 8:10:00 AM End 11:00:00 AM Location

Method

Flow Meter Type

20-Sep-12 Start Reading 0.268 Time 8:45

Start Time: 8:10:00 AM End Time: 11:00:00 AM End Reading Time 9:20

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 4.80 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Clear, calm, 5 c 4.90 0.30 0.1 0.03 0.171 0.005 0.1

5.00 0.30 0.1 0.09 0.313 0.028 0.7

Elf-2 2809020 5.50 0.34 0.5 0.17 0.813 0.138 3.5

PDT - 6.00 0.41 0.5 0.21 1.031 0.211 5.3

OK 100% 6.50 0.40 0.5 0.20 0.872 0.174 4.4

28006 56135 7.00 0.35 0.5 0.18 0.803 0.141 3.5

- n/a 7.50 0.29 0.5 0.15 0.842 0.122 3.1

8.00 0.22 0.5 0.11 0.76 0.084 2.1

Stn BS HI FS Elevation Notes 8.50 0.15 0.5 0.08 0.667 0.050 1.3

BM 82 2.511 102.224 100.000 99.713 9.00 0.12 0.5 0.06 0.617 0.037 0.9

BM 95 2.224 100.000 9.50 0.15 0.5 0.08 0.625 0.047 1.2

BM 53 3.289 98.935 10.00 0.24 0.5 0.12 0.699 0.084 2.1

WL 3.634 98.590 10.50 0.36 0.5 0.18 0.822 0.148 3.7

11.00 0.43 0.5 0.22 0.954 0.205 5.1

TBM 3.050 102.173 3.101 99.123 11.50 0.48 0.5 0.24 1.017 0.244 6.1

12.00 0.50 0.5 0.25 1.105 0.276 6.9

WL 3.584 98.589 12.50 0.48 0.5 0.24 1.198 0.288 7.2

BM 53 3.238 98.935 13.00 0.48 0.5 0.24 1.204 0.289 7.2

BM 95 2.173 100.000 13.50 0.50 0.5 0.25 1.151 0.288 7.2

BM 82 2.459 99.714 14.00 0.58 0.5 0.29 1.083 0.314 7.9

14.50 0.55 0.5 0.28 1.086 0.299 7.5

15.00 0.50 0.5 0.25 0.926 0.232 5.8

15.50 0.42 0.5 0.21 0.811 0.170 4.3

16.00 0.19 0.5 0.11 0.683 0.078 2.0

BM# Established Elevation (m) Difference (m) Notes 16.70 0.01 0.7 0.00 0.081 0.000 0.0

BM 82 99.857 RB 17.20 0.00 0.5 0.00 0 0.000 0.0

BM 95 100.000 Inflow 1 0.10 0.3 0.03 0.242 0.007 0.2

BM 53 98.935 Inflow 2 0.10 1.2 0.12 0.241 0.029 0.7

Total Q 3.988 100.0

98.590

4.0

0.268

98.321

Two small inflows added to measurement:Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

General Notes

Instrument Model

Instrument Serial #

Velocity-area (Mid-section)

Electromagnetic

FH950

ProRiver 1

Velocity (m/s)

Summary

98.935

99.857

Mean Elevation (this date) (m)

Hydrometric Leveling Survey

100.000

# of Records

Date Serviced

Offset

Battery

Memory Free

Crest Gauges

Transducer Information

DL Model

Timezone

Status

Serial #

Station Coordinates

Mitchell Creek

Station Identification

Stream Name

Discharge Measurement - Mid-Section MethodSite Information

Project Name KSM

MC-H1

Date Monitored

Time at Site (24 hr)

Personnel Mike Soloducha, John Fraser (Aquarius R&D)

Stage (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H1)

Date Monitored: Pressure Transducer (m):

Time (24 hr): Start 0:00 End 0:00

Method 4.41472227

Probe 1 Ac 1

Start Time: End Time: Ac 2

Ac 3

Easting Northing Elevation Windsor

Weather Conditions

Stn BS HI FS Elevation Notes

BM 1 0.000

BM 2 0.000

BM 3 0.000

PT 0.000

WL 0.000

TBM 0.000 0.000

WL 0.000

PT 0.000

BM 3 0.000

BM 2 0.000

BM 1 0.000

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

0.000

4.4

0.000Pressure Transducer Elevation (m)

General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

0.000

0.000

0.000

Mean Elevation (this date) (m)

Summary

Memory Free

Crest Gauges

Personnel

Transducer Information

PT Model Serial #

Mike Soloducha, John Fraser (Aquarius R&D)

Station Coordinates

Hydrometric Leveling Survey

Site Information

Project Name KSM

Station Identification

Stream Name

Date Monitored

Time at Site (24 hr)

Gain

Status

# of Records

Date Serviced

Offset

Battery

Type of Salt:

K (Cal. Constant) 2:Probe 2

Discharge Measurement Salt Dilution

K (Cal. Constant) 1:

Amount of Salt injected:

Mean Discharge Q (m3/s):

0-Jan-00

Salt Dilution

Probe 3 K (Cal. Constant)2:

Error % (1v2, 2v3, 1v3)

0.200

0.220

0.240

0.260

0.280

0.300

0.320
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Salt Dilution at MC-H1 09/20/12 

Alphacond. 4.4 m3/s

Sensorex 4.2 m3/s"

Unidata 4.6 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-EG1)

Date Monitored: Pressure Transducer (m): 0.290

Time (24 hr): Start 15:00 End 15:30 Bag 1

Method 2.697453533

18-Jul-12 Probe LB C3B Sp Cond 211 0.003

Start Time: 15:00 End Time: 15:30 D71 Sp Cond 207 0.003

Windsor Error (Std Dev in m3/s): 3.1

Easting Northing Elevation

Weather Conditions

PS9800 2809027

3.5386 0.0139

ok 100%

5219 10461

-

Stn BS HI FS Elevation Notes

BM 65 2.169 102.169 100.000

BM 66 2.207 99.962

Ch Bottom 2.887 99.282 Channel bottom at PT

WL 2.600 99.569

TP 2.236 102.117 2.288 99.881

WL 2.549 99.568

Ch Bottom 2.830 99.287 Channel bottom at PT

BM 66 2.154 99.963

BM  65 2.117 100.000

BM# Established Elevation (m) Difference (m) Notes

BM 65 100 0.000

BM 66 99.964 0.001

Ch Bottom n/a

99.569

2.7

99.279

Station Identification MCT-EG1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 18-Jul-12

Stream Name McTagg East Glacier Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S. Cam E. Type of Salt:

Station Coordinates

10 degrees, overcast, light wind

Transducer Information

PT Model Serial #

99.963

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.285 General Notes

Summary Cleared debris from around PT. Logger box was laying on ground. Appeared to still be working. Data ….. Staff gauge = 0.475m. The 
Hydrometric station was deactivated and moved downstream after this measurment was taken.Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.290

Pressure Transducer Elevation (m)

0.15

0.17

0.19

0.21

0.23

0.25

0.27

0.29

0.31

0.33

15:12:58 15:15:50 15:18:43 15:21:36 15:24:29 15:27:22
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Salt Dilution at MCT-EG1,  18/07/2012

RB 2.7 m3/s

LB 2.7 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-EG1)

Date Monitored: Pressure Transducer (m): 0.540

Time (24 hr): Start 13:00 End 14:10

Method n/a

20-Sep-12 Probe 1 - Ac 1 - -

Start Time: 13:00 End Time: 14:30 MCT-WG1 Ac 2 4.3572425 0.00199

MCT-EG1 Ac 3 6.06685788 0.00205

Easting Northing Elevation Windsor n/a n/a n/a

Weather Conditions

PS98i 27215003

- -

Active 11.8v

8928 252811

- n/a

Stn BS HI FS Elevation Notes

BM 24 0.692 100.692 100.000

BM 91 1.098 99.594

WL EG 1.687 99.005

BM 25 0.796 99.896

BM 26 1.662 99.030

BM 27 2.178 98.514

WL WG 2.717 97.975

TP 2.404 100.645 2.451 98.241

WL WG 2.678 97.967

BM 27 2.127 98.518

BM 26 1.614 99.031

BM 25 0.747 99.898

WL EG 1.641 99.004

BM 91 1.049 99.596

BM 24 0.643 100.002

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.745

n/a

0.540

99.205

100.001

99.313

98.762 General Notes

Summary Both East and West glaciers were measured simultaneously. The water levels were surveyed at the same time as well as part of 
the same survey.Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Stream Name McTagg Creek (Glacier outlets) Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Station Identification MCT-EG1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 20-Sep-12
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Salt Dilution at MCT-EG1 (WG1) 09/20/12 

MCT-EG1 1.4 m3/s

MCT-WG1 2.8 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-EG1)

Date Monitored: Pressure Transducer (m): 0.554

Time (24 hr): Start 0:00 End 15:20 5.71

Method n/a

21-Sep-12 Probe 1 - Ac 1 - -

Start Time: End Time: 15:20 MCT-WG1 Ac 2 6.06717028 0.00206

MCT-EG1 Ac 3 5.1651509 0.00242

Easting Northing Elevation Windsor - - -

Weather Conditions

PS98i 27215003

Active 11.8v

9085 262654

- n/a

Stn BS HI FS Elevation Notes

BM 24 0.517 100.517 100.000

WL EG 1.490 99.027

BM 26 1.488 99.029

WL WG 2.556 97.961

TBM 1.933 100.449 2.001 98.516

WL WG 2.492 97.957

BM 26 1.418 99.031

WL EG 1.417 99.032

BM 24 0.448 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 24 100 -0.001

BM 26

BM 3

99.027

n/a

0.554

98.473

100.001

99.030

99.030 General Notes

Summary Both East and West glaciers were measured simultaneously. The water levels were surveyed at the same time as well as part of 
the same survey.Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Clear, 12C, ~5km/hr wind gusts

Stream Name McTagg Glaciers Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Station Identification MCT-EG1 (WG1) Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 21-Sep-12
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MCT-EG1 2.2 m3/s

MCT-WG1 1.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Time (24 hr) Start 13:30 End 13:50 Location

Method

Flow Meter Type

23-Feb-12 Start Reading Time 13:30

Start Time: 1:30:00 PM End Time: 1:50:00 PM End Reading Time 13:50

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

1.15 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions 1.20 0.44 0.1 0.04 0.15 0.007 1.9

1.35 0.52 0.2 0.08 0.17 0.013 3.8

2809025 1.50 0.55 0.2 0.08 0.17 0.014 4.0

3.479 0.0129 1.65 0.53 0.2 0.08 0.29 0.023 6.6

ok 1.80 0.49 0.2 0.07 0.39 0.029 8.2

1.95 0.49 0.2 0.07 0.44 0.032 9.2

2.10 0.40 0.2 0.16 0.53 0.085 24.1

2.75 0.32 0.7 0.12 0.4 0.048 13.7

Stn BS HI FS Elevation Notes 2.85 0.34 0.1 0.03 0.35 0.012 3.4

BM 57 0.269 100.269 100.000 2.95 0.30 0.1 0.03 0.33 0.010 2.8

3.05 0.27 0.1 0.03 0.33 0.009 2.5

3.15 0.26 0.1 0.03 0.32 0.008 2.4

3.25 0.26 0.1 0.03 0.35 0.009 2.6

WL 4.228 96.041 3.35 0.24 0.1 0.02 0.31 0.007 2.1

TBM 4.198 100.274 4.193 96.076 3.45 0.24 0.1 0.03 0.31 0.009 2.6

WL 4.232 96.042 3.60 0.21 0.2 0.03 0.38 0.012 3.4

3.75 0.20 0.2 0.03 0.41 0.012 3.5

3.90 0.17 0.2 0.03 0.18 0.005 1.3

4.05 0.12 0.2 0.02 0.17 0.003 0.9

BM 57 0.273 100.001 4.20 0.11 0.2 0.02 0.2 0.003 0.9

4.35 0.06 0.1 0.01 0.07 0.001 0.2

4.50 0.00 0.2 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 57

Total Q 0.351 100.0

96.042

0.35

0.198

95.844

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM

Velocity (m/s)

Station Identification MCT-H1 Velocity-area (Mid-section) Instrument Model
Marsh McBirney Flomate   

Stream Name McTagg Creek Instrument Serial #Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel M Soloducha, E Belland

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Summary General Notes

Stage (m) WL taken 10m DS from gauging station

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Date Monitored: Pressure Transducer (m): 0.305

Time (24 hr): Start 10:35 End 4.017

Method 0.837

13-May-12 D71 Ac LB 11.8936727 0.003

Start Time: 12:48 End Time: C3B Ac RB 12.9161219 0.003

Windsor Error (Std Dev in m3/s): 5.160

Easting Northing Elevation

Weather Conditions

2809025

3.479 0.0129

ok

Stn BS HI FS Elevation Notes

BM 97 0.523 100.523 100.000

BM 96 0.613 99.910

BM98

PT 2.542 97.981

WL 2.273 98.250

TBM 2.021 100.347 2.197 98.326

WL 2.095 98.252

PT 2.366 97.981

BM98

BM 96 0.438 99.909

BM 97 0.348 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 97

BM 96

98.251

0.8

97.946

Station Identification MCT-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 13-May-12

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):Probe LB

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike Sol, Bob Burns Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

99.910

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.305

Pressure Transducer Elevation (m)

0.35

0.4

0.45

0.5

0.55

0.6

12:38:53 12:46:05 12:53:17 13:00:29 13:07:41 13:14:53
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Salt Dilution at MCT-H1,  05/13/2012

RB 0.8 m3/s

LB 0.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Date Monitored: Pressure Transducer (m): 0.582

Time (24 hr): Start 10:35 End 6.532

Method 4.16596563

19-Jun-12 Probe LB 11450 Ac LB 2.734 0.0

Start Time: 10:20 End Time: 7304 Ac RB 3.056 0.00

Windsor Error (Std Dev in m3/s): 9.2

Easting Northing Elevation

Weather Conditions

2809025

3.479 0.0129

ok 100%

17102 34279

Stn BS HI FS Elevation Notes

BM 96 1.068 100.977 99.909

BM 97 0.977 100.000

BM98 0.219 100.758

87 0.441 100.536

WL 2.428 98.549

TBM 2.388 100.950 2.415 98.562

WL 2.403 98.547

87 0.414 100.536

BM98 0.193 100.757

BM 97 0.949 100.001

BM 96 1.041 99.909

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.548

4.2

97.966

100.758 General Notes

Summary Probes approx 50m upstream from mouth of MC.  Salt approx 30m downstream of the station.
No PT survey as water was too highStage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.582

Pressure Transducer Elevation (m)

100.001

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.909

Station Coordinates

Calm, Overcast

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S, Bob B Type of Salt:

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Station Identification MCT-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Jun-12
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Salt Dilution at MCT-H1,  06/19/2012

RB Q =
3.973508754
LB Q =
4.358422503
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Date Monitored: Pressure Transducer (m): 0.702

Time (24 hr): Start 13:50 End 14:30 12.24

Method 9.167342102

19-Jul-12 Probe LB C3B Sp Cond 155 0.0

Start Time: 2:00:00 PM End Time: D71 Sp Cond 149 0.00

Error (Std Dev in m3/s): 0.5

Easting Northing Elevation

Weather Conditions

Ok 100%

32826 26798

- -

Stn BS HI FS Elevation Notes

97 1.062 101.062 100.000

96 1.154 99.908

86 0.306 100.756

87 0.527 100.535

WL 3.471 97.591

TP 1.573 101.038 1.597 99.465

WL 2.447 98.591

87 0.504 100.534

86 0.283 100.755

96 1.129 99.909

97 1.039 99.999

BM# Established Elevation (m) n Elevation (this date) (m) Difference (m) Notes

97 100 0.001

96 99.912 0.004

86 100.76 0.005

87 100.339 -0.195

98.091

9.2

97.389

100.535 General Notes

Summary Salt in at 14:12

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.702

Pressure Transducer Elevation (m)

100.756

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

100.000

99.909

Station Coordinates

Sunny, calm

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike Soloducha, Cameron Evans Type of Salt:

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Station Identification MCT-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Jul-12
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Date Monitored: Pressure Transducer (m): 0.538

Time (24 hr): Start 11:30 End 13:50 9.632

Method 3.83334456

20-Sep-12 Probe 1 Alphacond. Ac 1 6.13339748 0.00243

Start Time: 11:30 End Time: 13:50 Sensorex. Ac 2 5.60857042 0.00220

Unidata Ac 3 4.89852173 0.00198

Easting Northing Elevation Windsor 0.9 3.1 2.1

Weather Conditions

Stn BS HI FS Elevation Notes

BM 96 2.000 101.908 99.908

BM 97 1.908 100.000

BM 86 1.153 100.755

BM 87 1.374 100.534

WL 3.434 98.474

TBM 3.021 101.820 3.109 98.799

WL 3.343 98.477

BM 87 1.280 100.540

BM 86 1.061 100.759

BM 97 1.817 100.003

BM 96 1.909 99.911

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2 -100.002

BM 3 -100.757

98.476

3.8

0.538

97.938

100.002

100.757 General Notes

Summary Probes placed ~80 m upstream from confluence with Mitchell Creek

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Sunny, calm, 10C

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Station Identification MCT-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 20-Sep-12
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Alphacond. 3.8 m3/s

Sensorex 3.8 m3/s

Unidata 3.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1)

Time (24 hr) Start 9:55 End 10:15 Location

Method

Flow Meter Type

11/27/12 Start Reading 0.204 Time 9:55

Start Time: 8:40:00 AM End Time: 11:30:00 PM End Reading Time 10:15

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 0.40 0.00 0.0 0.04 0.00 0.000 0.0

Weather Conditions Calm, clear, -5C 0.60 0.39 0.2 0.08 0.02 0.002 0.2

0.80 0.41 0.2 0.08 0.11 0.009 1.3

PS98i 2809025 1.00 0.40 0.2 0.08 0.15 0.012 1.8

3.429 0.0129 1.20 0.38 0.2 0.08 0.13 0.010 1.4

ok 100% 1.40 0.50 0.2 0.10 0.38 0.038 5.5

9779 1.60 0.40 0.2 0.08 0.64 0.051 7.5

no 1.80 0.42 0.2 0.08 0.84 0.071 10.3

2.00 0.44 0.2 0.09 0.74 0.065 9.5

Stn BS HI FS Elevation Notes 2.20 0.44 0.2 0.09 0.64 0.056 8.2

BM 97 1.276 101.276 100.000 2.40 0.50 0.2 0.10 0.50 0.050 7.3

BM 96 1.378 99.898 2.60 0.47 0.2 0.07 0.62 0.044 6.4

WL 3.138 98.138 2.80 0.52 0.1 0.05 0.56 0.029 4.2

PT 3.314 97.962 2.90 0.49 0.1 0.05 0.55 0.027 3.9

TBM 2.422 101.230 2.468 98.808 3.00 0.43 0.1 0.04 0.56 0.024 3.5

PT 3.263 97.967 3.10 0.48 0.1 0.07 0.51 0.037 5.4

WL 3.090 98.140 /-0.005 3.20 0.48 0.2 0.10 0.49 0.047 6.9

BM 96 1.322 99.908 3.40 0.40 0.2 0.08 0.47 0.038 5.5

BM 97 1.230 100.000 3.60 0.40 0.2 0.08 0.41 0.033 4.8

3.80 0.38 0.2 0.08 0.33 0.025 3.7

4.00 0.36 0.2 0.07 0.26 0.019 2.7

RB 4.20 0.00 4.2 0.00 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 97

BM 96

WL Total Q 0.685 100.0

98.930

0.7

0.204

98.726

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.898

98.139

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification MCT-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flomate

Stream Name McTagg Creek Electromagnetic Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Eli heyman

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM 5 m u/s from station
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Time (24 hr) Start 13:40 End 14:10 Location

Method

Flow Meter Type

22-Feb-12 Start Reading Time 13:40 40s intervals per reading

Start Time: 1:00:00 PM End Time: 3:00:00 PM End Reading Time 14:10

Station Depth Depth Distance Area Velocity (@ 60%) Cal. Velocity Q % of Total Q

Easting Northing Elevation Notes (m) (ft) (m) (m) (m2) (m/s) (m/s) (m3/s) %

RB 2.00 0.00 0.00 0.11 0.11 0 0.000 0.0

Weather Conditions 2.50 1.45 0.44 0.33 0.33 0.08 0.027 1.3

3.50 0.90 0.27 0.27 0.27 0.22 0.060 2.9

4.50 0.75 0.23 0.23 0.23 0.28 0.064 3.0

5.50 0.80 0.24 0.24 0.24 0.27 0.066 3.1

6.50 0.80 0.24 0.24 0.24 0.37 0.090 4.3

7.50 0.90 0.27 0.27 0.27 0.35 0.096 4.6

8.50 1.10 0.34 0.34 0.34 0.35 0.117 5.6

9.50 1.10 0.34 0.34 0.34 0.43 0.144 6.8

Stn BS HI FS Elevation Notes 10.50 1.20 0.37 0.37 0.37 0.46 0.168 8.0

BM 86 0.680 100.680 100.000 11.50 1.15 0.35 0.35 0.35 0.47 0.165 7.8

12.50 1.20 0.37 0.37 0.37 0.49 0.179 8.5

13.50 1.35 0.41 0.41 0.41 0.41 0.169 8.0

14.50 1.30 0.40 0.40 0.40 0.38 0.151 7.1

WL 2.229 98.451 (+0.222) 15.50 1.25 0.38 0.38 0.38 0.37 0.141 6.7

TP 2.219 100.664 2.235 98.445 16.50 1.10 0.34 0.34 0.34 0.37 0.124 5.9

WL 2.213 98.451 (+0.222) 17.50 1.00 0.30 0.30 0.30 0.33 0.101 4.8

18.50 0.95 0.29 0.29 0.29 0.32 0.093 4.4

19.50 0.75 0.23 0.23 0.23 0.31 0.071 3.4

20.50 0.65 0.20 0.20 0.20 0.28 0.055 2.6

BM 86 0.663 100.001 21.50 0.50 0.15 0.15 0.15 0.1 0.015 0.7

22.50 0.30 0.09 0.06 0.06 0.13 0.008 0.4

22.8 0.2 0.06 0.04 0.04 0.11 0.004 0.2

LB 23.65 0.00 0.00 0.03 0.03 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 86

Total Q 2.107 100.0

98.673 Adjusted

2.1

No RTR

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel M Soloducha, E Belland

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model Flo Mate

Stream Name Sulpherets Creek Electromagnetic Instrument Serial # FPA

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM In line with PT
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Time (24 hr) Start 15:30 End 15:55 Location

Method

Flow Meter Type

3-May-12 Start Reading Time 15:30

Start Time: 3:30:00 PM End Time: 5:30:00 PM End Reading Time 15:55

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 33.20 0.00 0.0 0.11 0.00 0.000 0.0

Weather Conditions 32.50 0.30 0.7 0.33 0.12 0.040 0.5

31.00 0.16 1.5 0.24 0.00 0.000 0.0

29.50 0.07 1.5 0.11 0.03 0.003 0.0

28.00 0.08 1.5 0.12 0.37 0.044 0.6

26.50 0.11 1.5 0.17 0.46 0.076 1.0

25.00 0.21 1.5 0.32 0.61 0.192 2.6

23.50 0.30 1.5 0.45 0.55 0.248 3.4

22.00 0.38 1.5 0.57 0.66 0.376 5.2

Stn BS HI FS Elevation Notes 20.50 0.43 1.5 0.65 0.76 0.490 6.7

BM 86 1.172 101.172 100.000 19.00 0.41 1.5 0.62 0.92 0.566 7.7

BM 90 0.292 100.880 17.50 0.46 1.5 0.69 0.85 0.587 8.0

101.172 16.00 0.46 1.5 0.69 1.05 0.725 9.9

PT 101.172 14.50 0.53 1.5 0.80 1.22 0.970 13.3

WL 2.359 98.813 13.00 0.53 1.5 0.80 1.03 0.819 11.2

TP 1.395 101.283 1.284 99.888 11.50 0.50 1.5 0.75 0.99 0.743 10.2

WL 2.468 98.815 10.00 0.44 1.5 0.66 0.80 0.528 7.2

PT 8.50 0.40 1.5 0.60 0.64 0.384 5.3

7.00 0.39 1.5 0.59 0.52 0.304 4.2

BM 90 0.403 100.880 5.50 0.46 1.5 0.51 0.28 0.142 1.9

BM 86 1.284 99.999 4.80 0.60 0.7 0.27 0.25 0.068 0.9

4.60 0.00 0.20 0.06 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 86

BM 90 LB

0 Total Q 7.303 100.0

98.814

7.3

PT not yet installed

Summary General Notes

Stage (m) PT not installed yet

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.880

101.172

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model 2000

Stream Name Sulpherets Creek Flo-Mate Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S. Bob B.

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Time (24 hr) Start 15:30 End 15:55 Location

Method

Flow Meter Type

13-May-12 Start Reading Time 15:30

Start Time: 3:00:00 PM End Time: 4:30:00 PM End Reading Time 15:55

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 5.30 0.00 0.0 0.03 0.00 0.000 0.0

Weather Conditions 5.60 0.20 0.3 0.18 0.02 0.003 0.0

7.10 0.15 1.5 0.22 0.05 0.010 0.1

21022056 8.50 0.60 1.4 0.87 -0.01 -0.012 -0.2

3.5298 0.025 10.00 0.40 1.5 0.60 0.18 0.106 1.3

ok 11.50 0.70 1.5 1.05 0.26 0.268 3.3

13.00 0.12 1.5 0.18 0.41 0.073 0.9

14.50 0.20 1.5 0.30 0.56 0.169 2.1

16.00 0.32 1.5 0.48 0.55 0.264 3.3

Stn BS HI FS Elevation Notes 17.50 0.42 1.5 0.63 0.65 0.412 5.1

BM 86 0.383 100.383 100.000 19.00 0.46 1.5 0.69 0.80 0.553 6.9

BM 87 3.120 97.263 20.50 0.56 1.5 0.84 0.95 0.799 10.0

100.383 22.00 0.56 1.5 0.84 0.93 0.782 9.8

PT 1.759 98.624 23.50 0.56 1.5 0.84 1.16 0.971 12.1

WL 1.561 98.822 25.00 0.56 1.5 0.84 1.13 0.952 11.9

TP 1.329 100.381 1.331 99.052 26.50 0.52 1.5 0.78 1.10 0.856 10.7

WL 1.559 98.822 28.00 0.47 1.5 0.71 0.83 0.588 7.3

PT 1.759 29.50 0.43 1.5 0.65 0.71 0.459 5.7

31.00 0.40 1.5 0.60 0.60 0.362 4.5

BM 87 100.381 32.50 0.40 1.5 0.60 0.43 0.259 3.2

BM 86 0.380 100.001 34.00 0.58 1.5 0.55 0.24 0.134 1.7

34.40 0.00 0.40 0.12 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 86

BM 87 LB

0 Total Q 8.007 100.0

98.822

8.0

0.226

98.596

Summary General Notes

Stage (m) Station Notes: Battery on com. Died no RTR.; Performed twice using the vel. Area method and the profiler method

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

98.822

100.383

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Sulpherets Creek Flo-Mate Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S. Bob B.

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM

Page 3 of 7



Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Date Monitored: Pressure Transducer (m): 0.641

Time (24 hr): Start 9:10 End 9:45 40.86

Method 45.28

21-Jun-12 Probe LB 11450 Ac LB 1.64 0.0018

Start Time: 8:10 End Time: 7304 Ac RB 1.684 0.0019

Windsor Error (Std Dev in m3/s): 0.76

Easting Northing Elevation

Weather Conditions

21022056

3.5298 0.025

ok 100%

286999 57525

Stn BS HI FS Elevation Notes

BM86 1.314 101.244 99.930

BM87 1.244 100.000

BM04 0.316 100.928

BM089 0.434 100.810

WL 2.074 99.170

TBM 1.448 101.168 1.524 99.720

WL 1.997 99.171

BM089 0.358 100.810

BM04 0.241 100.927

BM87 1.167 100.001

BM86 1.238 99.930

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.171

45.3

98.529

Station Identification SC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 21-Jun-12

Stream Name Sulphurets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S, Bob B Type of Salt:

Station Coordinates

Overcast

Transducer Information

PT Model Serial #

100.001

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.930

100.928 General Notes

Summary PT not surveyed due to high water.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.641

Pressure Transducer Elevation (m)

0.165

0.17

0.175

0.18

0.185

0.19

0.195

0.2

7:12:00 7:40:48 8:09:36 8:38:24 9:07:12 9:36:00

S
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n

d
u

ct
iv
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y 

(m
S

/c
m

)

Elapsed Time

Salt Dilution at SC-H1,  06/21/2012

RB Q 45.1 m3/s

LB Q 45.5 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Date Monitored: Pressure Transducer (m): 0.795

SC-H1 Time (24 hr): Start 11:50 End 13:40 67.873

Method 57.2433592

18-Jul-12 Probe LB D71 Background Conductivity LB 141 -

Start Time: 12:00 End Time: C3B Background Conductivity RB 146 -

Error (Std Dev in m3/s): 3.4

Easting Northing Elevation

Weather Conditions

PS9800 21022056

3.5298 0.025

ok 100%

25853 51820

-

Stn BS HI FS Elevation Notes

BM 87 1.137 101.137 100.000

BM 004 0.210 100.927

BM 89 0.327 100.810

WL 1.867 99.270

11(TP) 1.144 101.076 1.205 99.932

WL 1.807 99.269

BM 89 0.266 100.810

BM 004 0.148 100.928

BM 87 1.075 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 87 100 -0.001

BM 004 100.355 -0.572

BM 89 100.807 -0.003

99.270

57.2

98.475

Station Identification Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 18-Jul-12

Stream Name Sulphurets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S. Cam E. Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

100.927

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

100.810 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.795

Pressure Transducer Elevation (m)

0.12

0.125

0.13

0.135

0.14

0.145

0.15

0.155

0.16

0.165

0.17

11:31:12 11:45:36 12:00:00 12:14:24 12:28:48 12:43:12 12:57:36 13:12:00 13:26:24 13:40:48 13:55:12S
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)

Elapsed Time

Salt Dilution at SC-H1,  07/18/12

RB 56.3 m3/s LB 58.2 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Date Monitored: Pressure Transducer (m): 0.470

Time (24 hr): Start 7:45 End 9:50 61.372

Method 26.0598285

18-Sep-12 Probe 1 Alphacond. Ac 1 4.62516762 0.002019

Start Time: 7:45 End Time: 9:50 Sensorex Ac 2 5.27945633 0.002179

Unidata Ac 3 6.52282632

Easting Northing Elevation Windsor 5.6

Weather Conditions

Elf-2 21022056

PDT -

OK 100%

19414 38914

- -

Stn BS HI FS Elevation Notes

BM 86 1.314 101.314 100.000

WL 2.245 99.069

BM 87 1.243 100.071

BM 004 0.317 100.997

BM 89 0.434 100.880

TBM 1.548 101.290 1.572 99.742

BM 89 0.410 100.880

BM 004 0.294 100.996

BM 87 1.221 100.069

WL 2.222 99.068

BM 86 1.289 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 86

BM 87

BM 89

BM 004

99.069

26.1

0.470

98.598

Station Identification SC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 18-Sep-12

Stream Name Sulphurets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Mean Elevation (this date) (m)

DL Model PT Serial #

Timezone Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Summary Unidata got sediment inside the sensor, fouling the reading. Discarded that measurement

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

100.001

100.070

100.880

100.997 General Notes

0.150

0.160

0.170

0.180

0.190

0.200

0.210

0.220

0.230

0.240

0.250

1000 1500 2000 2500 3000 3500 4000 4500 5000
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Elapsed Time (s)

Salt Dilution at SC-H1 09/19/12 

Alphacond. 26.8 m3/s

Sensorex 25.3 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1)

Time (24 hr) Start 13:50 End 14:16 Location

Method

Flow Meter Type

28-Nov-12 Start Reading 0.103 Time 14:10 40s intervals per reading

Start Time: 1:20:00 PM End Time: 3:00:00 PM End Reading Time

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 30.70 0.00 0.0 0.04 0 0.000 0.0

Weather Conditions 30.50 0.40 0.2 0.14 0.23 0.032 0.7

30.00 0.48 0.5 0.36 0.42 0.151 3.4

29.00 0.34 1.0 0.34 0.39 0.133 3.0

28.00 0.32 1.0 0.32 0.53 0.170 3.8

27.00 0.38 1.0 0.38 0.57 0.217 4.9

26.00 0.37 1.0 0.37 0.58 0.215 4.8

25.00 0.43 1.0 0.43 0.55 0.237 5.3

24.00 0.44 1.0 0.44 0.59 0.260 5.8

Stn BS HI FS Elevation Notes 23.00 0.44 1.0 0.44 0.55 0.242 5.4

87 1.272 101.272 100.000 22.00 0.36 1.0 0.36 0.68 0.245 5.5

4 0.348 100.924 21.00 0.40 1.0 0.40 0.49 0.196 4.4

BM (?) 1.345 99.927 20.00 0.38 1.0 0.38 0.54 0.205 4.6

PT 101.272 19.00 0.45 1.0 0.45 0.6 0.270 6.1

WL 2.663 98.609 (+).037 18.00 0.44 1.0 0.44 0.59 0.260 5.8

TP 1.962 101.201 2.033 99.239 17.00 0.47 1.0 0.47 0.59 0.277 6.2

WL 2.593 98.608 (+).037 16.00 0.40 1.0 0.40 0.67 0.268 6.0

PT 15.00 0.37 1.0 0.37 0.55 0.204 4.6

BM (?) 1.275 99.926 14.00 0.35 1.0 0.35 0.51 0.179 4.0

4 0.279 100.922 13.00 0.32 1.0 0.40 0.53 0.212 4.8

87 1.202 99.999 11.50 0.23 1.5 0.35 0.49 0.169 3.8

10.00 0.20 1.5 0.30 0.43 0.129 2.9

8.50 0.16 1.5 0.24 0.35 0.084 1.9

7.00 0.17 1.5 0.26 0.32 0.082 1.8

5.50 0.15 1.5 0.23 0.02 0.005 0.1

BM# Established Elevation (m) Difference (m) Notes 4.00 0.19 1.5 0.29 0.04 0.011 0.3

87 2.50 0.15 1.5 0.15 0.02 0.003 0.1

4 RB 2.00 0.00 0.5 0.00 0 0.000 0.0

BM (?) Total Q 4.452 100.0

98.609

4.5

0.103

98.506

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM In line with PT

Velocity (m/s)

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model 2000

Stream Name Sulpherets Creek Flo-Mate Instrument Serial # FPA

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S. Eli H.

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.923

99.927

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Time (24 hr) Start 8:55:00 AM End 9:25:00 AM Location

Method

Flow Meter Type

23-Feb-12 Start Reading Time 8:55

Start Time: 8:30:00 AM End Time: 10:00:00 AM End Reading Time 9:25

Station Depth Depth Distance Area Velocity Cal. Vel. Q % of Total Q

Easting Northing Elevation Notes (m) (ft) (m) (m) (m2) (m/s) (m/s) (m3/s) %

LB 1.25 0.00 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions 1.35 0.20 0.06 0.1 0.01 -0.06 -0.001 -0.2

1.55 0.30 0.09 0.2 0.02 0.08 0.001 0.5

PS 98i 21215004 1.75 0.30 0.09 0.2 0.02 0.15 0.003 1.0

1.01984 0.017429 1.95 0.35 0.11 0.2 0.02 0.14 0.003 1.1

Active 2.15 0.30 0.09 0.2 0.02 0.26 0.005 1.7

2.35 0.40 0.12 0.2 0.03 0.08 0.002 0.8

n/a no 2.60 0.55 0.17 0.3 0.04 0.35 0.013 4.8

2.80 0.70 0.21 0.2 0.04 0.28 0.012 4.3

Stn BS HI FS Elevation Notes 3.00 0.75 0.23 0.2 0.05 0.61 0.028 10.1

BM 86 0.654 100.654 100.000 3.20 0.80 0.24 0.2 0.05 0.38 0.019 6.7

BM 84 3.40 0.80 0.24 0.2 0.05 0.51 0.025 9.0

BM 85 3.60 0.60 0.18 0.2 0.04 0.68 0.025 9.0

PT 3.80 0.70 0.21 0.2 0.04 0.75 0.032 11.6

WL 2.863 97.791 4.00 0.80 0.24 0.2 0.04 0.79 0.029 10.5

TBM 2.397 100.723 2.328 98.326 4.10 0.90 0.27 0.1 0.04 0.54 0.022 8.0

WL 2.930 97.793 4.30 0.70 0.21 0.2 0.05 0.08 0.004 1.4

PT 4.55 0.70 0.21 0.3 0.05 0.6 0.029 10.4

4.75 0.80 0.24 0.2 0.05 0.05 0.002 0.9

4.95 0.50 0.15 0.2 0.03 0.44 0.013 4.9

BM 86 0.723 100.000 5.15 0.60 0.18 0.2 0.03 0.25 0.008 2.9

5.30 0.30 0.09 0.1 0.02 0.13 0.002 0.9

5.55 0.30 0.09 0.3 0.02 -0.03 0.000 -0.2

RB 5.65 0.00 0.00 0.10 0.00 0.00 0.00 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 86

Total Q 0.276 100.0

97.792

0.28

No RTR

Summary General Notes

Stage (m) No Real Time reading on this date

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel M Soloducha, E Belland

Station Identification SL-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flo-mate

Stream Name Sulphurets Lake Electromagnetic Instrument Serial #

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Time (24 hr) Start 3:40:00 PM End 4:05:00 PM Location

Method

Flow Meter Type

11-May-12 Start Reading Time 15:40

Start Time: 3:30:00 PM End Time: 5:00:00 PM End Reading Time 16:05

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 4.60 0.00 0.0 0.01 0.00 0.000 0.0

Weather Conditions 4.75 0.09 0.2 0.02 0.03 0.001 0.0

5.00 0.19 0.3 0.05 0.10 0.005 0.3

PS 98i 21215004 5.25 0.27 0.3 0.07 0.58 0.039 2.8

1.01984 0.017429 5.50 0.32 0.3 0.08 1.00 0.080 5.8

Active 5.75 0.36 0.3 0.09 0.81 0.073 5.3

6.00 0.40 0.3 0.10 1.23 0.123 8.9

n/a no 6.25 0.40 0.3 0.10 1.49 0.149 10.8

6.50 0.38 0.3 0.10 1.42 0.135 9.8

Stn BS HI FS Elevation Notes 6.75 0.42 0.3 0.11 1.34 0.141 10.2

BM 86 1.446 101.446 100.000 7.00 0.38 0.3 0.10 1.27 0.121 8.7

BM 84 2.122 99.324 7.25 0.42 0.3 0.11 0.96 0.101 7.3

BM 85 crossed out 7.50 0.40 0.3 0.10 1.03 0.103 7.5

PT 3.202 7.75 0.40 0.3 0.10 0.98 0.098 7.1

WL 2.962 98.484 8.00 0.36 0.3 0.09 0.93 0.084 6.1

TBM 2.916 101.719 2.643 98.803 8.25 0.28 0.3 0.07 0.69 0.048 3.5

WL 3.255 98.464 8.50 0.26 0.3 0.07 0.53 0.034 2.5

PT 3.477 98.242 8.75 0.24 0.3 0.06 0.40 0.024 1.7

BM 85 0.206 101.513 9.00 0.24 0.3 0.06 0.17 0.010 0.7

BM 84 2.395 99.324 9.25 0.24 0.3 0.09 0.15 0.014 1.0

BM 86 1.719 100.000 9.75 0.08 0.5 0.04 0.02 0.001 0.1

LB 10.20 0.00 0.45 0.02 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 86

BM 84

BM 85 Total Q 1.382 100.0

98.474

1.38

No RTR

Stage (m) No Real Time reading on this date

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Velocity (m/s)

100.000

99.324

101.513

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

Station Coordinates

Summary General Notes

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S, Bob B

Station Identification SL-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flo-mate

Stream Name Sulphurets Lake Electromagnetic Instrument Serial #

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Date Monitored: Pressure Transducer (m): 1.040

Time (24 hr): Start 15:30 End 20.325

Method 18.462361

21-Jun-12 Probe LB 11450 Ac LB 2.31952381 0.0

Start Time: 15:00 End Time: 7304 Ac RB 2.5692381 0.00

Windsor Error (Std Dev in m3/s): 10.2

Easting Northing Elevation

Weather Conditions

Solinst M5 Levellogge 1032192

ok 100%

4760

Stn BS HI FS Elevation Notes

86 1.972 101.972 100.000

84 2.650 99.322

85 0.461 101.511

WL 2.941 99.031

TBM 0.781 101.906 0.847 101.125

WL 2.872 99.034

85 0.394 101.512

84 2.583 99.323

86 1.905 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.033

18.5

97.993

Station Identification SL-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 26-Jun-12

Stream Name Sulphurets Lake Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S, Bob B Type of Salt:

Station Coordinates

Clear, 18 C, Calm

Transducer Information

PT Model Serial #

99.323

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Pressure Transducer Reading (m) 1.040

Pressure Transducer Elevation (m)

Both probes on the Right Bank.
PT not surveyed due to high water

101.512

Summary

Stage (m)

General Notes

Discharge (m3/s)

0.13

0.14

0.15

0.16

0.17

0.18

0.19

0.2

16:19:12 16:33:36 16:48:00 17:02:24 17:16:48 17:31:12 17:45:36 18:00:00
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Elapsed Time

Salt Dilution at SL-H1,  06/21/2012

RB Q = 17.5 m3/s

LB Q = 19.4 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Date Monitored: Pressure Transducer (m): 1.262

Time (24 hr): Start 9:11 End 30.594

Method 38.53

21-Jul-12 Probe LB D71 Ac LB 1.9560292 0.00256
Start Time: 8:40 End Time: 9:40 C3B Ac RB 2.16985394 0.00263

Error (Std Dev in m3/s): 7.5

Easting Northing Elevation

Weather Conditions

Stn BS HI FS Elevation Notes

86 2.224 102.224 100.000

85 0.714 101.510

WL 2.764 99.460

TP 0.863 102.243 0.844 101.380

WL 2.780 99.463

85 0.733 101.510

86 2.243 100.000

BM# Established Elevation (m) Difference (m) Notes

86

85

WL n/a

99.462

38.5

(At Time of Stage Measurement)

Station Identification SL-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 7/21/2012

Stream Name Sulphurets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike Soloducha, Cam Evans Type of Salt:

Station Coordinates

Rain 10 degrees, calm

Transducer Information

PT Model Serial #

101.510

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.462 General Notes

Summary The pressure transducer was replaced with an INW PS98i. The PT reading is taken as the first reading for the station.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.08

0.085

0.09

0.095

0.1

0.105

0.11

8:45:00 9:13:48 9:42:36 10:11:24 10:40:12 11:09:00 11:37:48
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Elapsed Time

Salt Dilution at SL-H1,  07/21/12

RB 37.1 m3/s

LB 40.0 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Date Monitored: Pressure Transducer (m): 0.988

Time (24 hr): Start 9:30 End 10:10 23.665

Method 10.2912424

21-Sep-12 Probe 1 Alphacond Ac 1 4.50543671 0.00200

Start Time: 8:30 End Time: 10:10 Sensorex Ac 2 5.31717919 0.00230

Unidata Ac 3 4.6270304 0.00198

Easting Northing Elevation Windsor 2.87 1.15 4.01

Weather Conditions

PS98i -

- -

11.7v

5943 255796

- -

Stn BS HI FS Elevation Notes

BM 86 1.942 101.942 100.000

WL 2.967 98.975

BM 84 2.617 99.325

BM 85 0.428 101.514

TBM 0.788 101.914 0.816 101.126

BM 85 0.401 101.513

BM 84 2.590 99.324

WL 2.938 98.976

BM 86 1.915 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

100.245

10.3

0.988

99.257

Station Identification SL-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 09/21/12

Stream Name Sulphurets Lake outlet Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Clear, calm, 3-5C

Mean Elevation (this date) (m)

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

100.000

98.976

99.325 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.090
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Salt Dilution at SL-H1 09/21/12 

Alphacond. 10.5 m3/s

Sensorex 10.2 m3/s

Unidata 10.1 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H1)

Time (24 hr) Start 1:40:00 PM End 2:10:00 PM Location

Method

Flow Meter Type

11/31/12 Start Reading 0.294 Time 13:45

Start Time: 1:40:00 PM End Time: 2:10:00 PM End Reading 0.293 Time 14:15

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

RB 6.30 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Cloudy, cool 6.10 0.11 0.2 0.02 0 0.000 0.0

5.90 0.28 0.2 0.06 0.25 0.014 2.0

PS 98i 21215004 5.70 0.30 0.2 0.06 0.23 0.014 2.0

1.01984 0.017429 5.50 0.25 0.2 0.05 0.39 0.020 2.8

Active 11.6v 5.30 0.28 0.2 0.06 0.61 0.034 5.0

12689 249050 5.10 0.39 0.2 0.08 0.75 0.058 8.5

n/a no 4.90 0.38 0.2 0.08 0.64 0.049 7.1

4.70 0.36 0.2 0.07 1.11 0.080 11.6

Stn BS HI FS Elevation Notes 4.50 0.40 0.2 0.08 0.98 0.078 11.4

BM 1 0.000 No Survey 4.30 0.42 0.2 0.08 0.75 0.063 9.1

BM 2 0.000 4.10 0.44 0.2 0.09 0.49 0.043 6.3

BM 3 0.000 3.90 0.37 0.2 0.07 0.77 0.057 8.3

PT 0.000 3.70 0.34 0.2 0.07 1.01 0.069 10.0

WL 0.000 3.50 0.30 0.2 0.06 0.42 0.025 3.7

TBM 0.000 0.000 3.30 0.24 0.2 0.05 0.56 0.027 3.9

WL 0.000 3.10 0.18 0.2 0.04 1 0.036 5.2

PT 0.000 2.90 0.13 0.2 0.03 0.14 0.004 0.5

BM 3 0.000 2.70 0.12 0.2 0.02 0.44 0.011 1.5

BM 2 0.000 2.50 0.10 0.2 0.02 0.21 0.004 0.6

BM 1 0.000 2.30 0.07 0.2 0.02 0.28 0.004 0.6

LB 2.05 0.00 0.3 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3 Total Q 0.690 100.0

0.000

0.7

0.294

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM at channel outlet from lake

Velocity (m/s)

Station Identification SL-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flo-mate

Stream Name Sulphurets Lake Electromagnetic Instrument Serial # ProRiver 1

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, John Fraser (Aquarius R&D)

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Lake was covered with 
thick ice.

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

0.000

0.000

0.000

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Time (24 hr) Start 13:55 End 14:23 Location

Method

Flow Meter Type

12-May-12 Start Reading 0.417 Time 13:55 40s intervals per reading

Start Time: 1:45:00 PM End Time: 3:30:00 PM End Reading 0.417 Time 14:23

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 4.10 0.00 0.0 0.16 0.00 0.000 0.0

Weather Conditions 4.50 0.82 0.4 0.57 0.39 0.223 2.3

5.50 0.76 1.0 0.76 0.52 0.397 4.0

PS98i 6.50 0.63 1.0 0.63 0.54 0.339 3.4

7.50 0.61 1.0 0.61 0.66 0.402 4.1

8.50 0.62 1.0 0.62 0.71 0.440 4.5

9.50 0.60 1.0 0.60 0.89 0.533 5.4

10.50 0.57 1.0 0.57 0.90 0.514 5.2

11.50 0.60 1.0 0.60 0.89 0.535 5.4

Stn BS HI FS Elevation Notes 12.50 0.61 1.0 0.61 0.93 0.564 5.7

BM 18 0.328 100.328 100.000 13.50 0.63 1.0 0.63 0.98 0.620 6.3

BM 17 0.498 99.830 14.50 0.63 1.0 0.63 1.00 0.632 6.4

BM 16 1.356 98.972 15.50 0.64 1.0 0.64 0.99 0.633 6.4

PT 1.967 98.361 16.50 0.62 1.0 0.62 0.99 0.616 6.2

WL 1.574 98.754 17.50 0.63 1.0 0.63 0.94 0.592 6.0

TP 1.130 100.392 1.066 99.262 18.50 0.60 1.0 0.60 0.94 0.565 5.7

WL 1.639 98.753 19.50 0.58 1.0 0.58 0.87 0.507 5.1

PT 2.030 98.362 20.50 0.65 1.0 0.65 0.78 0.504 5.1

BM 16 1.421 98.971 21.50 0.60 1.0 0.60 0.68 0.409 4.1

BM 17 0.561 99.831 22.50 0.54 1.0 0.54 0.54 0.292 3.0

BM 18 0.392 100.000 23.50 0.58 1.0 0.58 0.46 0.267 2.7

24.50 0.40 1.0 0.40 0.37 0.148 1.5

25.50 0.32 1.0 0.32 0.31 0.100 1.0

26.50 0.14 1.0 0.14 0.25 0.035 0.4

27.50 0.11 1.0 0.09 0.20 0.018 0.2

BM# Established Elevation (m) Difference (m) Notes RB 28.10 0.00 0.60 0.03 0.00 0.000 0.0

BM 18

BM 17

BM 16 Total Q 9.883 100.0

98.754

9.9

0.417

98.337

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM At station

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name South Unuk River Flo-Mate Instrument Serial # FPA

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.831

98.667

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Time (24 hr) Start 12:15 End 12:45 Location

Method

Flow Meter Type

16-May-12 Start Reading 0.436 Time 12:15 40s intervals per reading

Start Time: 12:00:00 PM End Time: 2:00:00 PM End Reading 0.436 Time 12:45

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 0.00 0.00 0.0 0.21 0.00 0.000 0.0

Weather Conditions 0.50 0.84 0.5 0.63 0.39 0.245 2.4

1.50 0.76 1.0 0.76 0.49 0.375 3.7

PS98i 2.50 0.64 1.0 0.64 0.53 0.337 3.3

3.50 0.64 1.0 0.64 0.74 0.470 4.6

4.50 0.64 1.0 0.64 0.82 0.525 5.2

5.50 0.60 1.0 0.60 0.83 0.500 4.9

6.50 0.60 1.0 0.60 0.93 0.557 5.5

7.50 0.62 1.0 0.62 0.91 0.565 5.6

Stn BS HI FS Elevation Notes 8.50 0.62 1.0 0.62 0.95 0.590 5.8

BM 18 0.409 100.409 100.000 9.50 0.62 1.0 0.62 0.99 0.611 6.0

BM 17 0.578 99.831 10.50 0.66 1.0 0.66 0.96 0.632 6.2

BM 16 1.438 98.971 11.50 0.66 1.0 0.66 1.01 0.669 6.6

PT 2.049 98.360 12.50 0.64 1.0 0.64 0.98 0.628 6.2

WL 1.629 98.780 13.50 0.64 1.0 0.64 0.99 0.636 6.2

TP 1.138 100.353 1.194 99.215 14.50 0.64 1.0 0.64 0.91 0.580 5.7

WL 1.576 98.777 15.50 0.64 1.0 0.64 0.87 0.558 5.5

PT 1.992 98.361 16.50 0.68 1.0 0.68 0.75 0.511 5.0

BM 16 1.382 98.971 17.50 0.63 1.0 0.63 0.58 0.368 3.6

BM 17 0.523 99.830 18.50 0.58 1.0 0.58 0.46 0.267 2.6

BM 18 0.353 100.000 19.50 0.60 1.0 0.60 0.51 0.304 3.0

20.50 0.44 1.0 0.44 0.36 0.156 1.5

21.50 0.32 1.0 0.32 0.27 0.087 0.9

22.50 0.19 1.0 0.19 0.10 0.018 0.2

23.50 0.20 1.0 0.15 -0.01 -0.001 0.0

BM# Established Elevation (m) Difference (m) Notes RB 24.00 0.00 0.50 0.05 0.00 0.000 0.0

BM 18

BM 17

BM 16 Total Q 10.188 100.0

98.779

10.2

0.436

98.343

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM At station

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name South Unuk River Flo-Mate Instrument Serial # FPA

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike, Bob

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.831

98.666

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Date Monitored: Pressure Transducer (m): 0.870

Time (24 hr): Start 8:40 End 9:40 47.766

Method 78.3

18-Jul-12 Probe LB D71 Background Conductivity 67 0.002

Start Time: 8:45:00 AM End Time: C3B Background Conductivity 71 0.002

Windsor Error (Std Dev in m3/s): -

Easting Northing Elevation

Weather Conditions Calm, overcast, 15 degrees

PS9800 2517010

3.5618 0.012

ok 100%

26798 53714

- No  

Stn BS HI FS Elevation Notes

BM 18 1.983 101.983 100.000

BM 17 2.155 99.828

TBM 1 1.309 100.674

101.983

WL 2.768 99.215

TP 2.156 101.992 2.147 99.836

WL 2.776 99.216

101.992

TBM1 1.318 100.674

BM 17 2.164 99.828

BM 18 1.992 100.000

BM# Established Elevation (m) Difference (m) Notes

BM 18 100 0.000

BM 17 99.83 0.002 *Link this graph to the original salt dilution spreadsheet you are working in.

TBM 1 n/a

99.216

78.3

98.346

Summary Installed a new BM (nail in tree). Access will be difficult under higher water. Probe D71 did not get a usable tracer slug. Discharge should be 
used as estimate only.Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.870

Pressure Transducer Elevation (m)

General Notes

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.828

100.674

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S.  Cam E. Type of Salt:

Stream Name South Unuk River Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Station Identification SUR-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 18-Jul-12
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Salt Dilution at SUR-H1, 07/18/12 

YSI 556 78.3 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Date Monitored: Pressure Transducer (m): 0.579

Time (24 hr): Start 15:40 End 16:45 44.84

Method 35.5185887

18-Sep-12 Probe LB Unidata Ac LB 2.40898581 0.00195

Start Time: 15:40 End Time: 16:45 Alpahcond. Ac RB 2.54244565 0.00197

Windsor Error (Std Dev in m3/s) 4.8

Easting Northing Elevation

Weather Conditions

PS98i 2517010

- -

ok 100%

20999 42091

- n

Stn BS HI FS Elevation Notes

18 2.316 102.316 100.000

PT 3.953 98.363

WL 3.384 98.932

17 2.487 99.829

16 3.347 98.969

TP 3.110 102.372 3.054 99.262

16 3.400 98.972

17 2.543 99.829

WL 3.438 98.934

PT 4.003 98.369

18 2.372 100.000 16:45

BM# Established Elevation (m) Difference (m) Notes

18 -100.000

17 -99.829

16 -98.971

98.933

35.5

98.354

Type of Salt:

K (Cal. Constant) RB:Probe RB

Discharge Measurement Salt Dilution

K (Cal. Constant) LB:

Amount of Salt injected:

Mean Discharge Q (m3/s):

18-Sep-12

Salt Dilution

Hydrometric Leveling Survey

Site Information

Project Name KSM

SUR-H1

South Unuk River

Station Identification

Stream Name

Date Monitored

Time at Site (24 hr)

Gain

Status

# of Records

Date Serviced

Offset

Battery

Memory Free

Crest Gauges

Personnel

Overcast

Transducer Information

PT Model Serial #

M Soloducha, J Fraser

Station Coordinates

99.829

98.971

100.000

Mean Elevation (this date) (m)

Summary

General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.579

Pressure Transducer Elevation (m)
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Salt Dilution at SUR-H1,  09/18/12

LB Q = 36.4 m3/s

RB Q = 34.7 m3/s

Page 4 of 6



Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Date Monitored: Pressure Transducer (m): 0.625

Time (24 hr): Start 12:20 End 13:17 39.635

Method 42.694

21-Sep-12 Probe LB Unidata Ac LB 2.18734118 0.00205

Start Time: 12:20 End Time: 13:17 Sensorex Ac RB 2.07115395 0.00222

Error (Std Dev in m3/s) 0.58

Easting Northing Elevation

Weather Conditions

Stn BS HI FS Elevation Notes

BM 1

BM 2

BM 3 

PT 

WL

TBM

WL

PT

BM 3 

BM 2

BM 1

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.979

42.7

0.625

98.354

Station Identification SUR-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 21-Sep-12

Stream Name South Unuk River Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel M Soloducha, J Fraser (Aquarius R&D) Type of Salt:

Station Coordinates

Sunny, ~15C, Calm

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.050

0.055

0.060

0.065

0.070

0.075

0.080

0.085

0.090

0.095

0.100
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Elapsed Time (seconds)

Salt Dilution at SUR-H1,  09/21/12

LB Q = 42.8 m3/s

RB Q = 42.6 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1)

Time (24 hr) Start End Location

Method

Flow Meter Type

29-Nov-12 Start Reading 0.544 Time 11:42 40s intervals per reading

Start Time: 11:00:00 AM End Time: 1:00:00 PM End Reading Time 12:04

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 0.70 0.00 0.0 0.09 0 0.000 0.0

Weather Conditions 1.00 0.62 0.3 0.40 0.3 0.121 1.9

2.00 0.60 1.0 0.60 0.37 0.222 3.5

PS98i 3.00 0.53 1.0 0.53 0.47 0.249 4.0

4.00 0.56 1.0 0.56 0.51 0.286 4.5

5.00 0.48 1.0 0.48 0.53 0.254 4.0

6.00 0.48 1.0 0.48 0.55 0.264 4.2

7.00 0.53 1.0 0.53 0.56 0.297 4.7

8.00 0.62 1.0 0.62 0.62 0.384 6.1

Stn BS HI FS Elevation Notes 9.00 0.59 1.0 0.59 0.67 0.395 6.3

17 0.379 100.379 100.000 10.00 0.59 1.0 0.59 0.63 0.372 5.9

11.00 0.68 1.0 0.68 0.77 0.524 8.3

12.00 0.69 1.0 0.69 0.66 0.455 7.2

PT 1.844 98.535 13.00 0.71 1.0 0.71 0.71 0.504 8.0

WL 1.963 98.416 (+)0.215m 14.00 0.70 1.0 0.70 0.61 0.427 6.8

TP 0.970 100.361 0.988 99.391 15.00 0.68 1.0 0.68 0.56 0.381 6.0

WL 1.948 98.413 16.00 0.65 1.0 0.65 0.6 0.390 6.2

PT 1.827 98.534 17.00 0.59 1.0 0.59 0.53 0.313 5.0

18.00 0.50 1.0 0.50 0.44 0.220 3.5

19.00 0.44 1.0 0.44 0.35 0.154 2.4

17 0.362 99.999 20.00 0.36 1.0 0.36 0.23 0.083 1.3

21.00 0.18 1.0 0.18 0.05 0.009 0.1

22.00 0.08 1.0 0.06 0.04 0.003 0.0

RB 22.60 0.00 0.6 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

17

0

0 Total Q 6.306 100.0

98.415

6.3

0.544

97.871

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM In line with PT

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model 2000

Stream Name South Unuk River Flo-Mate Instrument Serial # FPA

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike S. Eli H.

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

98.534

Summary General Notes

Stage (m) Cable malfunction at the site. Data was not downloaded from the datalogger until the following day

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m): 0.241

Time (24 hr): Start 9:31 End 11:00 20.359

Method 1.449

11-May-12 Probe LB C3B Ac LB 39.915 0.003

Start Time: 9:00 End Time: 11:00 D71 Ac RB 33.169 0.003

Windsor Error (Std Dev in m3/s) 15.398

Easting Northing Elevation

Weather Conditions

2809021

3.52168 0.02

ok

Stn BS HI FS Elevation Notes

BM 14 1.321 101.321 100.000

BM 15 1.593 99.728

BM 13 2.188 99.133

PT 1.989 99.332

WL 1.989 99.332 +/- .002

TBM 1.774 101.335 1.760 99.561

WL 2.004 99.331 +/- .002

PT 2.202 99.133

BM 13 1.607 99.728

BM 15 0.503 100.832

BM 14 1.336 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.332

0.0

99.090

99.431 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.241

Pressure Transducer Elevation (m)

100.280

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Coordinates

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Mike, Bob Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 11-May-12

0.45

0.5

0.55

0.6

0.65

10:04:48 10:33:36 11:02:24 11:31:12 12:00:00 12:28:48 12:57:36
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Elapsed Time

Salt Dilution at TMC-H1: May 11, 2012

RB Q 1.6 m3/s

LB Q 1.3 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m): 0.263

Time (24 hr): Start 9:31 End 11:00 20.450

Method 1.561

16-May-12 Probe LB C3B Ac LB 34.677 0.003

Start Time: 10:00 End Time: 12:00 D71 Ac RB 33.011 0.003

Windsor Error (Std Dev in m3/s) 1.835

Easting Northing Elevation

Weather Conditions

2809021

3.52168 0.02

ok

Stn BS HI FS Elevation Notes

BM 14 0.983 100.983 100.000

BM 15 0.152 100.831

BM 13 0.126 100.858

PT 1.817 99.166 on H/C nut

WL 1.644 99.339

TBM 0.789 100.896 0.876 100.107

WL 1.556 99.340

PT 1.730 99.166

BM 13 1.168 99.728

BM 15 0.064 100.832

BM 14 0.896 100.000

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.340

0.0

0.263

99.077

100.293 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

100.832

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Coordinates

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Mike, Bob Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 16-May-12

0.55

0.56

0.57

0.58

0.59

0.6

0.61
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Salt Dilution at TMC-H1, May 16, 2012

RB Q = 1.6 m3/s

LB Q = 1.5 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m):

Time (24 hr): Start 7:30 End 8:50 20.303

Method

19-Jun-12 Probe LB Ac LB

Start Time: 7:30 End Time: Ac RB

Windsor Error (Std Dev in m3/s):

Easting Northing Elevation

Weather Conditions

2809021

3.52168 0.02

ok 100%

29214 58556

Stn BS HI FS Elevation Notes

BM 13 1.674 101.674 100.000

BM 15 0.561 101.113

BM 14 1.401 100.273

PT 2.232 99.442

WL 1.787 99.887

TBM 1.633 101.860 1.447 100.227

WL 1.972 99.888

PT 2.418 99.442

BM 3 1.586 100.274

BM 2 0.746 101.114

BM 1 1.861 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.888

0.0

99.364

Station Identification TMC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Jun-12

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S, Bob B Type of Salt:

Station Coordinates

Calm, overcast, 10 deg

Transducer Information

PT Model Serial #

101.114

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.274 General Notes

Summary Small 2 degree channel on left bank is bypassing the station.  Approx. 0.1-0.3 cms is not being recorded.  Turbulent around PT. No 
k value determined for these probes. Probes malfunctioned before k value was calculated. Used placeholder k value to calculate QStage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.523

Pressure Transducer Elevation (m)

0.03

0.08

0.13

0.18

0.23

0.28

7:12:00 7:26:24 7:40:48 7:55:12 8:09:36 8:24:00 8:38:24 8:52:48 9:07:12 9:21:36
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Elapsed Time

Salt Dilution at TMC-H1,  06/17/2012

RB Q = 7.9 m3/s

LB Q = 7.4 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m): 0.514

Time (24 hr): Start 10:20 End 11:30 40.465

Method 8.20511413

21-Jun-12 Probe LB 7031 Ac LB 11.1309087 0.002

Start Time: 10:20 End Time: 11:30 11450 Ac RB 10.72 0.002

Windsor Error (Std Dev in m3/s): 3.8

Easting Northing Elevation

Weather Conditions

Stn BS HI FS Elevation Notes

13 1.892 101.892 100.000

15 0.780 101.112

14 1.618 100.274

WL 1.970 99.922

TBM 1.816 101.913 1.795 100.097

WL 1.993 99.920

14 1.640 100.273

15 0.800 101.113

13 1.913 100.000

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

99.921

8.2

99.407

Station Identification TMC-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 21-Jun-12

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel M Soloducha, B Burns Type of Salt:

Station Coordinates

Overcast

Transducer Information

PT Model Serial #

101.113

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.274 General Notes

Summary

Injected salt near station at 10:29. No k value determined for these probes. Probes malfunctioned before k value was calculated. 
Used placeholder k value to calculate Q
PT not surveyed due to high water

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.514

Pressure Transducer Elevation (m)

0.19

0.2

0.21

0.22

0.23

0.24

0.25

10:04:48 10:19:12 10:33:36 10:48:00 11:02:24 11:16:48 11:31:12 11:45:36 12:00:00
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Salt Dilution at TMC-H1,  06/21/2012

RB Q = 8.4 m3/s

LB Q = 8.1 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m): 0.760

TMC-H1 Time (24 hr): Start 8:15 End 9:10 40.456

Method 16.6715701

17-Jul-12 Probe LB C3B Ac LB 6.3020727 0.00263

Start Time: 8:15 End Time: 9:10 D71 Ac RB 6.2988865 0.00256

Windsor Error (Std Dev in m3/s): 2.8

Easting Northing Elevation

Weather Conditions

PS 2809021

3.52168 0.02

ok 100%

25880 51874

/ /

Stn BS HI FS Elevation Notes

BM 15 0.796 100.524 99.728 14, 15 submerged

TBM 1 0.778 99.746 upstream nail

TBM 2 0.785 99.739 downstream nail

WL 1.763 98.761

TP 1.481 100.487 1.518 99.006

WL 1.727 98.760

TBM 2 0.748 99.739

BM 15 0.743 99.744

BM 15 0.759 99.728

BM# Established Elevation (m) Difference (m) Notes

BM 15 99.728 0.000

TBM 1 n/a

TBM 2 n/a

98.761

16.7

98.001

Station Identification Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 17-Jul-12

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S.  Cam E. Type of Salt:

Station Coordinates

Overcast, calm, 14.8 degrees

Transducer Information

PT Model Serial #

99.745

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.728

99.739 General Notes

Summary

Probes at GPS39. Buckets A,B. Salt at GPS40 at 8:27.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.760

Pressure Transducer Elevation (m)

0.11

0.12

0.13

0.14

0.15

0.16

0.17

0.18

8:24:00 8:31:12 8:38:24 8:45:36 8:52:48 9:00:00 9:07:12
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Elapsed Time

Salt Dilution at TMC-H1,  07/17/12

RB Q = 16.4 m3/s

LB Q = 16.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Date Monitored: Pressure Transducer (m): 0.510

Time (24 hr): Start 10:30 End 11:30 32.254

Method 5.80977975

19-Sep-12 Probe 1 Alphacond. Ac 1 12.7446977 0.0022400

Start Time: 10:30 End Time: 11:30 Sensorex Ac 2 11.7699478 0.0021715

Unidata Ac 3 9.97396303 0.0019024

Easting Northing Elevation Windsor 4.85 9.96 2.02

Weather Conditions

Elf-2 22809021

PDT -

OK 100%

18183 36446

- No

Stn BS HI FS Elevation Notes

BM 15 0.700 100.700 100.000

BM 13 1.815 98.885

TBM 2 0.691 100.009

TBM 1 0.684 100.016

BM 14 1.541 99.159

WL 1.957 98.743

TP 1.696 100.691 1.705 98.995

WL 1.946 98.745

BM 14 1.534 99.157

TBM 1 0.676 100.015

TBM 2 0.683 100.008

BM 13 1.805 98.886

BM 15 0.693 99.998

BM# Established Elevation (m) Difference (m) Notes

BM 15

BM 13

BM 14

99.451

5.8

0.510

98.941

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 19-Sep-12

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) 1:

Transducer Information

Time at Site (24 hr) Probe 2 K (Cal. Constant) 2:

Personnel Mike Soloducha, John Fraser (Aquarius R&D) Probe 3 K (Cal. Constant)2:

Station Coordinates
Type of Salt: Error % (1v2, 2v3, 1v3)

Mean Elevation (this date) (m)

DL Model PT Serial #

Time zone Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

99.999

98.886

99.158 General Notes

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.150
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Elapsed Time (s)

Salt Dilution at TMC-H1, 09/19/12 

Alphacond. 5.7 m3/s

Sensorex 6.0 m3/s

Unidata 6.2 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1)

Time (24 hr) Start 13:50 End 14:20 Location

Method

Flow Meter Type

11/27/12 Start Reading 0.271 Time 13:50

Start Time: 1:50:00 PM End Time: 2:20:00 PM End Reading 0.269 Time 14:20

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 5.00 0.00 0.0 0.01 0.00 0.000 0.0

Weather Conditions Calm, clear, -5C 5.10 0.08 0.2 0.02 0.51 0.008 0.8

5.30 0.52 0.2 0.09 1.03 0.094 9.4

PS98i 5.50 0.54 0.2 0.08 0.96 0.078 7.8

5.65 0.50 0.1 0.08 0.94 0.071 7.1

5.80 0.40 0.2 0.06 1.13 0.068 6.8

5.95 0.58 0.1 0.09 0.72 0.063 6.3

no 6.10 0.58 0.2 0.12 0.53 0.061 6.2

6.25 0.58 0.3 0.13 0.17 0.022 2.2

Stn BS HI FS Elevation Notes 6.50 0.56 0.2 0.10 0.38 0.037 3.7

BM 15 0.899 100.899 100.000 6.70 0.61 0.1 0.09 0.53 0.048 4.9

TBM 2 0.878 100.021 6.85 0.54 0.2 0.09 0.57 0.054 5.4

TBM 1 0.873 100.026 7.00 0.52 0.2 0.10 0.74 0.077 7.7

WL 2.382 98.517 7.20 0.50 0.2 0.10 0.61 0.061 6.1

PT 2.641 98.258 7.40 0.47 0.2 0.09 0.66 0.062 6.2

TBM 1.667 100.835 1.731 99.168 7.60 0.46 0.2 0.09 0.61 0.056 5.6

PT 2.616 98.219 7.80 0.40 0.2 0.09 0.56 0.050 5.1

WL 2.314 98.521 8.00 0.32 0.3 0.08 0.43 0.034 3.5

TBM 1 0.808 100.027 8.25 0.30 0.3 0.08 0.28 0.023 2.3

TBM 2 0.813 100.022 8.50 0.24 0.3 0.07 0.19 0.014 1.4

BM 15 0.835 100.000 8.80 0.23 0.3 0.07 0.13 0.009 0.9

9.10 0.19 0.3 0.06 0.09 0.005 0.5

9.40 0.11 0.3 0.03 0.00 0.000 0.0

RB 9.70 9.00 0.3 87.30 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 15

TBM 2

TBM 1 Total Q 0.996 100.0

98.519

1.0

0.270

98.249

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM ~200 m u/s from station

Velocity (m/s)

Station Identification TMC-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flomate

Stream Name Ted Morris Creek Electromagnetic Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Eli heyman

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

100.022

100.027

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Time (24 hr) Start 10:25 End 11:05 Location

Method

Flow Meter Type

22-Feb-12 Start Reading 0.384 Time 10:25

Start Time: 10:00:00 AM End Time: 12:00:00 PM End Reading 0.384 Time 11:05

Station Depth Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (ft) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 25.70 0.00 0.00 0.0 0.02 0.00 0.000 0.0

Weather Conditions Calm, cloudy, light snow, 1C 25.00 0.20 0.06 1.0 0.05 0.15 0.008 0.3

24.00 0.50 0.15 1.0 0.15 0.39 0.059 2.2

PS98i 280922 23.00 0.50 0.15 1.0 0.15 0.38 0.058 2.2

3.5233 -0.0459 22.00 0.40 0.12 1.0 0.12 0.57 0.069 2.6

ok 100% 21.00 0.40 0.12 1.0 0.12 0.46 0.056 2.1

1296 63469 20.00 0.60 0.18 1.0 0.18 0.45 0.082 3.1

no 19.00 0.60 0.18 1.0 0.18 0.45 0.082 3.1

18.00 0.70 0.21 1.0 0.21 0.55 0.117 4.4

Stn BS HI FS Elevation Notes 17.00 0.60 0.18 1.0 0.18 0.45 0.082 3.1

BM 84 1.034 101.034 100.000 16.00 0.60 0.18 1.0 0.18 0.19 0.035 1.3

BM 52 2.076 98.958 15.00 0.65 0.20 1.0 0.20 0.35 0.069 2.6

14.00 0.65 0.20 1.0 0.20 0.40 0.079 3.0

PT 13.00 0.65 0.20 1.0 0.20 0.33 0.065 2.5

WL 2.847 98.187 12.00 0.70 0.21 1.0 0.21 0.44 0.094 3.5

TBM 2.380 101.044 2.370 98.664 11.00 0.85 0.26 1.0 0.26 0.33 0.085 3.2

WL 2.856 98.188 10.00 1.00 0.30 1.0 0.30 0.37 0.113 4.2

PT 9.00 1.45 0.44 1.0 0.44 0.35 0.155 5.8

8.00 2.50 0.76 1.0 0.76 0.38 0.6 0.373 14.0

BM 52 2.086 98.958 7.00 3.25 0.99 1.0 0.99 0.50 0.39 0.441 16.5

BM 84 1.039 100.005 6.00 3.55 1.08 1.0 1.08 0.31 0.08 0.211 7.9

5.00 3.70 1.13 1.0 1.13 0.29 0.05 0.192 7.2

4.00 3.40 1.04 1.0 1.04 0.21 -0.01 0.104 3.9

3.00 3.00 0.91 1.0 0.91 0.11 0 0.050 1.9

2.00 3.80 1.16 1.0 1.16 0.02 -0.07 -0.029 -1.1

BM# Established Elevation (m) Difference (m) Notes 1.00 2.20 0.67 1.0 0.47 0.03 0.014 0.5

BM 84 0.60 0.00 0.00 0.40 0.13 0.00 0.000 0.0

BM 52

Total Q 2.666 100.0

98.188

2.7

0.384

97.804

Summary

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.003

98.958

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Station Coordinates

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

General Notes

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification UR-H1 Velocity-area (Mid-section) Instrument Model

Stream Name Unuk River Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Eli heyman

Marsh McBirney Flomate

Site Information

Project Name KSM

Discharge Measurement - Mid-Section Method
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Start End Location

Date Monitored: 7-May-12

Time (24 hr): Start Time: 16:00 End Time: 16:15 Water Temp (Therm) (oC)

Personnel: Mike, Bob, Emerson Mean Discharge Q (m3/s) 20.4

Method: Velocity-Area Error (Std Dev in m3/s) 0.39

Current Meter ADCP Start Reading Time Mean % of Q Measured 40.7

Station Coordinates - End Reading Time

Staff Gauge (m):

Stage (m): 98.553

Pressure Transducer Depth (m): 0.690 RTR End:

Pressure Transducer Elev. (m) 97.863 Top Mid Bottom Left Right Total Q Ensembles Bins

Discharge Q (m3/s): 20.368 0 6.34 8.00 4.73 0.30 0.55 19.92 40.2 9 3

1 6.51 8.00 5.54 0.34 0.42 20.81 38.5 8 6

2 6.44 8.09 4.56 0.36 0.54 19.99 40.5 6 4

Stn BS HI FS Elevation Notes 3 6.38 8.60 4.72 0.37 0.51 20.58 41.8 8 4

BM 084 0.951 100.951 100.000 4 6.44 8.43 4.89 0.40 0.39 20.55 41.0 7 4

BM 050 0.133 100.818 5 6.05 8.01 4.28 0.38 0.42 19.14 41.8 8 4

BM 6 6.25 7.92 4.43 0.37 0.36 19.32 41.0 9 4

PT 7 6.22 8.03 4.76 0.35 0.39 19.75 40.7 8 3

WL 2.497 98.454

TBM 2.224 100.934 2.241 98.710 Mean 6.33 8.14 4.74 0.36 0.45 20.37 40.7 7.9 4.0

WL 2.381 98.553

PT

BM

BM 050 0.113 100.821

BM 084 0.936 99.998

Closing Error -0.002

BM# Established Elevation (m) Difference (m) Notes

BM 1 Stage (m) 98.504

BM 2 Discharge (m3/s) 20.4

BM 3 0.688

97.816

Method Veloctity-area (ADCP) Water Temp (ADCP)(oC)

Site Information Discharge Measurement ADCP

Location: Time (24 hr)KSM UR-H1

Instrument Serial# 54988

Stage (m)

Flow Meter Type ADCP

Instrument Model RiverRay

Mean Elevation (this date) (m) Summary

General Notes

Hydrometric Leveling Survey

Transect #
Discharge Q (m3/s)

% Q Measured
% Bad

File Location N:\868 Seabridge\868-017 KSM 2012 Fieldwork\868-017-08 Hydrology\Data and Documentation\Flow Measurements\May 2012\ADCP\UR-H1

Pressure Transducer Elevation (m)

-0.002

100.820

99.226 Pressure Transducer Reading (m)
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Date Monitored: Pressure Transducer (m): 1.380

Time (24 hr): Start 13:25 End 90.143

Method 83.0

17-Jul-12 Probe LB D71 Ac LB 2.4044607 0.002

Start Time: 14:00 End Time: C3B Ac RB - -

Error (Std Dev in m3/s): n/a

Easting Northing Elevation

Weather Conditions

PS9800 280922

3.5233 -0.0459

ok 100%

25152 50414

- -

Stn BS HI FS Elevation Notes

BM 1

BM 2

BM 3 

PT 

WL

TBM

WL

PT

BM 3 

BM 2

BM 1

BM# Established Elevation (m) Difference (m) Notes

BM 53 100

BM 52 100.083

BM 51 100.128

BM 84 101.042

99.243

83.0

97.863

Station Identification UR-H1 Amount of Salt injected (kg):

Site Information Discharge Measurement Salt Dilution

Project Name KSM 17-Jul-12

Stream Name Unuk Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Const.) LB (mS·L/cm·mg):

Time at Site (24 hr) Probe RB K (Cal. Const.) RB (mS·L/cm·mg):

Personnel Mike S.  Cam E. Type of Salt:

Station Coordinates

20 degrees, clear, calm

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

Summary No Survey completed at this site visit. Water levels too high to access benchmarks

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 1.380

Pressure Transducer Elevation (m)

0.093

0.0935

0.094

0.0945

0.095

0.0955

0.096

0.0965

0.097

0.0975

13:12:00 13:26:24 13:40:48 13:55:12 14:09:36 14:24:00 14:38:24 14:52:48

S
p

ec
if

iy
 C

o
n

d
u

ct
iv

it
y 

(m
S

/c
m

)

Elapsed Time

Salt Dilution at UR-H1,  07/17/12

LB 83.0 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Date Monitored: Pressure Transducer (m): 1.020

Time (24 hr): Start 8:25 End 70.4

Method 26.8600919

18-Sep-12 Probe LB Alphacond. Ac LB 4.89283 0.001867

Start Time: 8:25 End Time: 14:00 Unidata Ac RB 5.4118025 0.002065

Windsor Error (Std Dev in m3/s) 0.0

Easting Northing Elevation

Weather Conditions

Elf-2 -

PDT -

99%

17746 35571

Stn BS HI FS Elevation Notes

BM# Established Elevation (m) Difference (m) Notes

BM 1

BM 2

BM 3

98.883

26.9

1.020

97.863

Station Identification UR-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 18-Sep-12

Stream Name Unuk River Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel M Soloducha, J Fraser Type of Salt:

Station Coordinates

Transducer Information

DL Model Serial #

Time (UTC) Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

Summary Could not survey. No access to BM's. Must be relocated during low flow conditions.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.110
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Elapsed Time (s)

Salt Dilution at UR-H1,  09/18/12

LB Q = 26.9 m3/s

RB Q = 26.9 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Date Monitored: Pressure Transducer (m): 1.005

Time (24 hr): Start 15:30 End 17:50 83.144

Method 26.2358674

20-Sep-12 Probe LB Alphacond. Ac LB 5.67744514 0.0

Start Time: 15:30 End Time: 17:50 Sensorex Ac RB 7.27092314 0.00

Windsor Error (Std Dev in m3/s) 8.8

Easting Northing Elevation

Weather Conditions

Stn BS HI FS Elevation Notes

BM# Established Elevation (m) Difference (m) Notes

98.868

26.2

1.005

97.863

Station Identification UR-H1 Amount of Salt injected:

Site Information Discharge Measurement Salt Dilution

Project Name KSM 20-Sep-12

Stream Name Unuk River Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel M Soloducha, J Fraser Type of Salt:

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

General Notes

Summary Could not survey. No access to BM's. Must be relocated during low flow conditions.

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

0.120
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0.130
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Salt Dilution at UR-H1,  09/20/12

LB Q = 46.2 m3/s

RB Q = 46.0 m3/s
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Appendix E-2.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1)

Time (24 hr) Start 8:55 End 9:20 Location

Method

Flow Meter Type

11/25/12 Start Reading 0.716 Time 9:20

Start Time: 8:55:00 AM End Time: 1:30:00 PM End Reading 0.712 Time 10:20

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

LB 22.60 0.00 0.0 0.02 0.00 0.000 0.0

Weather Conditions Calm, cloudy, light snow, 1C 23.00 0.03 1.0 0.03 -0.02 -0.001 0.0

24.00 0.09 1.0 0.09 0.14 0.013 0.3

PS98i 280922 25.00 0.14 1.0 0.14 0.24 0.034 0.8

3.5233 -0.0459 26.00 0.21 1.0 0.21 0.29 0.061 1.5

ok 100% 27.00 0.23 1.0 0.23 0.32 0.074 1.8

1296 63469 28.00 0.29 1.0 0.29 0.38 0.110 2.7

no 29.00 0.40 1.0 0.40 0.42 0.168 4.1

30.00 0.44 1.0 0.44 0.58 0.255 6.2

Stn BS HI FS Elevation Notes 31.00 0.52 1.0 0.52 0.49 0.255 6.2

BM 84 0.393 100.393 100.000 32.00 0.60 1.0 0.60 0.67 0.402 9.7

WL 1.870 98.523 33.00 0.59 1.0 0.59 0.73 0.431 10.4

TBM 1.709 100.341 1.761 98.632 34.00 0.62 1.0 0.62 0.61 0.378 9.2

WL 1.817 98.524 35.00 0.63 1.0 0.63 0.73 0.460 11.2

BM 84 0.341 100.000 36.00 0.67 1.0 0.67 0.74 0.496 12.0

37.00 0.58 1.0 0.58 0.68 0.394 9.6

38.00 0.57 1.0 0.43 0.65 0.278 6.7

39.00 0.46 0.5 0.23 0.55 0.127 3.1

39.50 0.40 0.5 0.18 0.49 0.088 2.1

40.00 0.33 0.4 0.13 0.51 0.067 1.6

40.40 0.24 0.4 0.10 0.32 0.031 0.7

40.80 0.14 0.3 0.04 0.10 0.004 0.1

RB 41.10 0.00 0.3 0.00 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 84

WL

TBM Total Q 4.124 100.0

98.524

4.1

0.592

97.932

Site Information Discharge Measurement - Mid-Section Method

Project Name KSM 40 m u/s from station

Velocity (m/s)

Station Identification UR-H1 Velocity-area (Mid-section) Instrument Model Marsh McBirney Flomate

Stream Name Unuk River Electromagnetic Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Eli heyman

Station Coordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

98.523

98.632

Summary General Notes

Stage (m) Batteries were dead in the datalogger. Logging stopped abruptly on Oct. 3 2012.  Batteries were changed and datalogger was restarted. Looger reset and 
began recording at 10:20 am. 

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJL-H1, 2012
Drainage Area = 13.9 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.099 0.083 0.059 0.089 0.177 1.492 1.409 1.268 0.680 0.888 0.104 0.080

2 0.088 0.076 0.059 0.090 0.180 1.253 1.228 1.400 0.629 1.065 0.104 0.080

3 0.090 0.071 0.060 0.090 0.186 1.018 1.104 1.233 0.635 0.907 0.132 0.080

4 0.090 0.081 0.061 0.092 0.188 0.994 1.098 1.355 0.655 0.672 0.192 0.080

5 0.085 0.093 0.061 0.093 0.195 0.963 1.204 1.510 0.683 0.505 0.215 0.080

6 0.086 0.091 0.062 0.095 0.201 1.137 1.265 1.527 0.664 0.479 0.207 0.080

7 0.080 0.077 0.063 0.097 0.203 1.572 1.255 1.451 0.728 0.492 0.199 0.080

8 0.072 0.066 0.064 0.102 0.208 1.284 1.354 1.546 0.704 0.665 0.192 0.080

9 0.072 0.065 0.065 0.106 0.215 1.102 1.609 1.664 0.635 1.521 0.185 0.080

10 0.080 0.057 0.071 0.108 0.224 1.005 1.779 1.649 0.879 0.956 0.187 0.080

11 0.078 0.057 0.073 0.113 0.234 1.237 2.177 1.332 0.825 0.680 0.151 0.080

12 0.073 0.062 0.075 0.115 0.241 1.431 1.802 1.151 0.786 0.511 0.129 0.080

13 0.084 0.067 0.075 0.116 0.251 1.520 1.473 1.100 1.027 0.527 0.136 0.080

14 0.087 0.070 0.076 0.117 0.266 1.325 1.386 1.092 1.864 0.707 0.121 0.080

15 0.079 0.070 0.076 0.119 0.284 1.072 1.617 1.117 1.839 0.635 0.104 0.080

16 0.080 0.067 0.077 0.123 0.302 0.959 1.816 1.095 1.279 0.682 0.102 0.080

17 0.078 0.063 0.078 0.126 0.323 1.003 2.015 1.107 0.946 0.571 0.188 0.080

18 0.077 0.059 0.078 0.130 0.350 1.067 1.998 1.153 0.868 0.487 0.211 0.080

19 0.077 0.056 0.078 0.134 0.398 1.157 1.749 1.197 0.783 0.446 0.128 0.080

20 0.077 0.055 0.079 0.140 0.501 1.269 1.547 1.181 0.630 0.341 0.015 0.080

21 0.076 0.055 0.079 0.145 1.318 1.271 1.653 1.160 0.566 0.276 0.045 0.080

22 0.076 0.055 0.080 0.148 4.500 1.411 2.242 1.123 0.558 0.236 0.232 0.080

23 0.079 0.056 0.081 0.150 3.450 1.770 2.097 0.950 0.555 0.208 0.227 0.080

24 0.079 0.056 0.082 0.152 2.397 2.068 1.893 0.925 0.651 0.182 0.125 0.080

25 0.078 0.056 0.082 0.155 1.440 2.392 1.882 0.940 0.647 0.158 0.118 0.080

26 0.082 0.057 0.083 0.157 1.216 2.195 2.245 0.856 0.551 0.124 0.112 0.080

27 0.080 0.057 0.084 0.161 1.236 1.734 2.038 0.805 0.565 0.082 0.106 0.080

28 0.078 0.058 0.084 0.165 1.414 1.339 2.013 0.778 1.704 0.109 0.100 0.080

29 0.083 0.058 0.085 0.167 1.766 1.307 1.266 0.910 1.309 0.104 0.095 0.080

30 0.084 0.086 0.171 1.947 1.424 1.371 0.854 1.096 0.103 0.089 0.080
31 0.082 0.088 1.774 1.472 0.761 0.102 0.080

Mean 0.081 0.065 0.074 0.126 0.890 1.359 1.647 1.168 0.865 0.497 0.142 0.080

Max 0.099 0.093 0.088 0.171 4.500 2.392 2.245 1.664 1.864 1.521 0.232 0.080

Min 0.072 0.055 0.059 0.089 0.177 0.959 1.098 0.761 0.551 0.082 0.015 0.080

Total 2.509 1.894 2.304 3.766 27.584 40.769 51.060 36.193 25.939 15.420 4.250 2.480

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station CLC-H1, 2012
Drainage Area = 12.7 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.026 0.053 0.103 0.208 0.414 3.176 2.393 1.260 0.239 2.069 0.075 0.028

2 0.027 0.054 0.105 0.213 0.423 2.720 2.298 1.044 0.218 1.002 0.061 0.028

3 0.027 0.055 0.107 0.218 0.433 2.603 2.330 1.191 0.216 0.663 0.050 0.028

4 0.028 0.057 0.110 0.223 0.443 2.625 2.394 1.327 0.224 0.454 0.060 0.028

5 0.028 0.058 0.112 0.228 0.453 3.633 2.322 0.989 0.252 0.323 0.109 0.028

6 0.029 0.059 0.115 0.234 0.464 3.956 2.280 0.927 0.203 0.234 0.103 0.028

7 0.030 0.061 0.118 0.239 0.475 3.250 2.514 0.876 0.174 0.174 0.094 0.028

8 0.031 0.062 0.120 0.244 0.486 3.349 2.453 0.769 0.158 0.148 0.085 0.028

9 0.031 0.063 0.123 0.250 0.497 4.025 2.317 1.044 0.484 0.129 0.076 0.028

10 0.032 0.065 0.126 0.256 0.508 3.683 3.460 0.871 0.636 0.117 0.070 0.028

11 0.033 0.066 0.129 0.262 0.520 4.408 2.658 0.699 0.489 0.108 0.066 0.028

12 0.033 0.068 0.132 0.268 0.532 4.559 2.444 0.611 1.832 0.162 0.061 0.028

13 0.034 0.070 0.135 0.274 0.544 3.590 2.675 0.589 3.203 1.532 0.057 0.028

14 0.035 0.071 0.138 0.280 0.557 2.916 2.912 0.736 2.320 1.578 0.055 0.028

15 0.036 0.073 0.141 0.287 0.619 3.103 2.682 0.683 1.173 2.174 0.056 0.028

16 0.037 0.074 0.144 0.294 0.645 4.357 2.794 0.593 0.862 1.212 0.053 0.028

17 0.037 0.076 0.148 0.300 0.565 4.379 2.402 0.541 0.670 0.806 0.051 0.028

18 0.038 0.078 0.151 0.307 0.512 4.056 1.944 0.520 0.615 0.650 0.048 0.028

19 0.039 0.080 0.155 0.314 0.525 3.808 1.925 0.443 0.479 0.461 0.046 0.028

20 0.040 0.082 0.158 0.322 0.668 3.337 2.588 0.405 0.375 0.327 0.043 0.028

21 0.041 0.083 0.162 0.329 1.007 3.660 3.003 0.373 0.294 0.234 0.041 0.028

22 0.042 0.085 0.166 0.337 1.972 4.686 2.135 0.326 0.234 0.165 0.043 0.028

23 0.043 0.087 0.170 0.345 2.154 5.062 1.911 0.311 0.247 0.142 0.041 0.027

24 0.044 0.089 0.173 0.353 2.540 4.390 1.831 0.413 0.341 0.129 0.043 0.027

25 0.045 0.091 0.178 0.361 3.373 3.459 1.764 0.340 0.299 0.120 0.038 0.027

26 0.046 0.094 0.182 0.369 3.550 2.600 1.780 0.252 0.300 0.108 0.037 0.027

27 0.047 0.096 0.186 0.378 3.015 2.361 1.756 0.220 2.417 0.093 0.035 0.027

28 0.048 0.098 0.190 0.386 2.932 2.421 1.528 0.327 0.963 0.083 0.034 0.027

29 0.049 0.100 0.195 0.395 2.663 2.908 1.230 0.491 0.906 0.070 0.032 0.027

30 0.050 0.199 0.404 2.716 2.819 1.304 0.424 1.102 0.070 0.028 0.027
31 0.052 0.204 2.876 1.297 0.314 0.071 0.027

Mean 0.037 0.074 0.148 0.296 1.261 3.530 2.236 0.642 0.731 0.503 0.056 0.028

Max 0.052 0.100 0.204 0.404 3.550 5.062 3.460 1.327 3.203 2.174 0.109 0.028

Min 0.026 0.053 0.103 0.208 0.414 2.361 1.230 0.220 0.158 0.070 0.028 0.027

Total 1.160 2.149 4.574 8.879 39.082 105.900 69.328 19.907 21.924 15.606 1.692 0.857

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station GC-H1, 2012
Drainage Area = 9.8 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.012 0.037 0.092 0.141 0.215 0.358 0.958 2.468 0.953 1.191 0.276 0.111

2 0.012 0.039 0.093 0.143 0.218 0.339 0.841 2.068 0.989 0.576 0.268 0.110

3 0.013 0.040 0.094 0.145 0.221 0.345 0.995 3.077 0.866 0.392 0.259 0.110

4 0.013 0.041 0.095 0.147 0.219 0.427 1.107 4.004 1.288 0.368 0.251 0.109

5 0.014 0.043 0.097 0.149 0.213 0.600 1.313 3.105 1.246 0.567 0.244 0.109

6 0.014 0.045 0.098 0.151 0.210 0.611 1.411 3.053 1.914 0.667 0.236 0.109

7 0.015 0.046 0.100 0.154 0.224 0.420 1.719 3.155 1.465 0.683 0.229 0.108

8 0.015 0.048 0.101 0.156 0.241 0.496 1.871 2.910 1.986 0.552 0.222 0.108

9 0.016 0.050 0.102 0.158 0.226 0.681 1.740 2.504 2.228 0.519 0.215 0.107

10 0.017 0.052 0.104 0.160 0.214 0.689 3.406 1.577 1.023 0.455 0.208 0.107

11 0.017 0.054 0.105 0.162 0.205 0.950 2.394 1.290 0.751 0.358 0.202 0.107

12 0.018 0.056 0.107 0.165 0.201 1.154 1.924 1.160 1.566 0.737 0.195 0.106

13 0.019 0.058 0.108 0.167 0.203 0.761 2.271 1.204 3.586 0.947 0.189 0.106

14 0.019 0.060 0.110 0.169 0.205 0.563 3.219 1.720 2.277 0.604 0.184 0.106

15 0.020 0.062 0.111 0.172 0.217 0.556 3.285 1.951 0.933 0.732 0.178 0.105

16 0.021 0.064 0.113 0.174 0.215 0.734 3.598 1.976 0.709 0.409 0.172 0.105

17 0.022 0.067 0.114 0.177 0.209 0.986 2.945 2.017 0.766 0.361 0.167 0.104

18 0.022 0.069 0.116 0.179 0.210 1.167 2.289 2.240 0.847 0.351 0.162 0.104

19 0.023 0.072 0.118 0.182 0.217 1.374 1.760 2.513 0.761 0.340 0.157 0.104

20 0.024 0.074 0.119 0.184 0.240 1.179 2.915 2.575 1.196 0.331 0.152 0.103

21 0.025 0.077 0.121 0.187 0.274 1.786 4.472 2.251 1.198 0.323 0.147 0.103

22 0.026 0.080 0.123 0.189 0.336 3.059 3.139 1.904 1.065 0.313 0.143 0.103

23 0.027 0.083 0.125 0.192 0.323 4.420 3.277 2.187 1.209 0.305 0.138 0.102

24 0.028 0.084 0.126 0.195 0.353 4.584 3.174 1.585 1.028 0.298 0.134 0.102

25 0.029 0.085 0.128 0.198 0.538 3.455 3.315 1.270 0.625 0.293 0.130 0.101

26 0.030 0.087 0.130 0.200 0.609 1.688 3.898 1.296 0.672 0.288 0.126 0.101

27 0.031 0.088 0.132 0.203 0.422 1.148 4.026 1.379 3.297 0.290 0.122 0.101

28 0.032 0.089 0.134 0.206 0.402 1.093 3.530 2.045 0.929 0.296 0.118 0.100

29 0.033 0.090 0.135 0.209 0.377 1.743 2.915 1.728 0.698 0.294 0.115 0.100

30 0.035 0.137 0.212 0.379 1.766 2.686 1.136 0.641 0.301 0.111 0.100
31 0.036 0.139 0.350 2.450 1.068 0.290 0.099

Mean 0.022 0.063 0.114 0.174 0.280 1.304 2.543 2.078 1.290 0.465 0.182 0.105

Max 0.036 0.090 0.139 0.212 0.609 4.584 4.472 4.004 3.586 1.191 0.276 0.111

Min 0.012 0.037 0.092 0.141 0.201 0.339 0.841 1.068 0.625 0.288 0.111 0.099

Total 0.678 1.839 3.527 5.227 8.684 39.129 78.841 64.414 38.712 14.429 5.449 3.250

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1, 2012
Drainage Area = 41.5 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.469 0.356 0.323 0.453 0.630 2.471 5.406 8.603 5.713 5.967 0.826 0.616

2 0.465 0.353 0.326 0.458 0.636 2.345 4.479 7.464 5.718 3.288 0.700 0.612

3 0.461 0.350 0.330 0.463 0.643 2.174 4.934 8.571 5.189 1.593 0.551 0.607

4 0.457 0.347 0.333 0.468 0.651 2.319 5.947 11.163 5.547 1.396 0.569 0.603

5 0.453 0.344 0.337 0.473 0.658 2.871 6.308 10.574 5.753 1.428 0.691 0.599

6 0.449 0.341 0.341 0.479 0.665 2.929 6.989 9.853 6.402 1.683 0.757 0.595

7 0.445 0.338 0.345 0.484 0.876 2.643 8.341 10.592 5.880 1.843 0.750 0.591

8 0.441 0.335 0.348 0.489 1.215 2.775 9.218 11.125 5.511 1.848 0.744 0.587

9 0.437 0.332 0.352 0.495 0.927 3.108 8.479 10.818 7.432 1.646 0.738 0.583

10 0.433 0.329 0.356 0.500 0.714 3.334 13.372 8.197 6.347 1.463 0.732 0.579

11 0.429 0.326 0.360 0.506 0.645 4.071 13.223 7.802 4.741 1.319 0.726 0.575

12 0.425 0.323 0.364 0.511 0.505 4.681 10.938 7.901 5.189 1.526 0.720 0.571

13 0.422 0.320 0.368 0.517 0.769 4.099 11.579 7.951 7.223 2.289 0.714 0.567

14 0.418 0.317 0.372 0.523 0.818 3.465 12.179 8.265 8.727 2.114 0.708 0.563

15 0.414 0.315 0.376 0.528 0.841 3.239 12.671 9.018 6.251 2.111 0.702 0.559

16 0.410 0.312 0.380 0.534 0.748 4.465 11.844 9.003 4.449 1.515 0.696 0.555

17 0.407 0.309 0.385 0.540 0.683 4.696 9.958 9.020 3.738 1.180 0.690 0.551

18 0.403 0.306 0.389 0.546 0.747 4.878 9.207 10.287 4.147 1.078 0.684 0.547

19 0.400 0.304 0.393 0.552 0.868 5.057 8.607 9.989 3.685 0.943 0.679 0.544

20 0.396 0.301 0.397 0.558 1.034 5.360 9.936 10.099 3.924 0.870 0.673 0.540

21 0.393 0.298 0.402 0.564 1.333 6.661 12.777 9.045 5.124 0.816 0.667 0.536

22 0.389 0.296 0.406 0.570 1.562 8.565 10.935 8.107 4.370 0.750 0.662 0.532

23 0.386 0.299 0.411 0.577 1.481 10.452 11.014 7.763 4.959 0.716 0.656 0.529

24 0.382 0.302 0.415 0.583 1.695 11.197 11.323 7.112 4.635 0.692 0.651 0.525

25 0.379 0.305 0.420 0.589 2.458 10.169 11.332 6.280 3.079 0.662 0.646 0.521

26 0.376 0.309 0.424 0.596 2.882 7.105 12.174 6.491 3.223 0.633 0.640 0.518

27 0.372 0.312 0.429 0.603 2.688 6.365 12.369 7.282 11.170 0.607 0.635 0.514

28 0.369 0.316 0.434 0.609 2.638 5.027 11.292 8.008 7.135 0.675 0.630 0.511

29 0.366 0.319 0.439 0.616 2.484 5.958 9.994 6.887 4.688 1.374 0.624 0.507

30 0.363 0.443 0.623 2.436 6.310 10.044 6.224 3.605 2.152 0.620 0.504
31 0.359 0.448 2.464 9.206 5.648 1.948 0.500

Mean 0.412 0.321 0.382 0.534 1.271 4.960 9.873 8.553 5.452 1.552 0.683 0.556

Max 0.469 0.356 0.448 0.623 2.882 11.197 13.372 11.163 11.170 5.967 0.826 0.616

Min 0.359 0.296 0.323 0.453 0.505 2.174 4.479 5.648 3.079 0.607 0.551 0.500

Total 12.764 9.312 11.847 16.008 39.394 148.787 306.075 265.142 163.555 48.121 20.480 17.238

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 1.5 times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MCT-H1, 2012
Drainage Area = 31.9 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.393 0.339 0.354 0.368 1.145 2.278 5.556 6.193 3.806 3.930 0.773 0.668

2 0.392 0.337 0.354 0.368 1.071 2.150 5.302 5.788 3.919 2.459 0.770 0.664

3 0.389 0.338 0.355 0.369 0.942 2.174 5.267 6.181 3.764 1.838 0.766 0.660

4 0.402 0.339 0.355 0.369 0.901 2.460 5.375 6.663 4.148 1.571 0.763 0.656

5 0.406 0.338 0.356 0.369 0.799 2.990 5.552 6.425 4.101 1.851 0.759 0.652

6 0.392 0.335 0.356 0.370 0.764 2.892 5.844 6.203 4.535 2.213 0.755 0.648

7 0.390 0.334 0.357 0.370 1.097 2.608 6.180 6.188 4.017 2.309 0.752 0.644

8 0.389 0.332 0.357 0.371 1.288 2.922 6.870 6.484 4.221 2.079 0.748 0.640

9 0.385 0.333 0.357 0.371 1.040 3.333 7.209 5.730 4.866 1.755 0.745 0.636

10 0.379 0.332 0.358 0.372 0.777 3.390 9.463 5.476 3.910 1.568 0.742 0.632

11 0.379 0.330 0.358 0.372 0.684 3.962 9.668 5.272 3.130 1.372 0.738 0.629

12 0.380 0.330 0.359 0.553 0.695 4.243 8.635 4.747 4.340 2.078 0.735 0.625

13 0.377 0.328 0.359 0.610 0.807 3.810 9.279 4.394 5.336 3.199 0.731 0.621

14 0.374 0.326 0.360 0.597 0.931 3.296 9.585 4.625 5.165 2.349 0.728 0.617

15 0.370 0.329 0.360 0.580 1.074 3.260 8.808 4.702 3.871 2.508 0.724 0.613

16 0.369 0.331 0.361 0.637 0.929 3.916 9.886 5.092 3.253 1.534 0.721 0.610

17 0.367 0.334 0.361 0.794 0.868 4.167 9.071 5.275 3.142 1.220 0.718 0.606

18 0.365 0.337 0.361 0.866 1.018 4.264 7.569 5.496 3.101 1.129 0.714 0.602

19 0.363 0.340 0.362 0.789 1.251 4.289 7.421 5.500 2.907 0.941 0.711 0.598

20 0.363 0.342 0.362 0.700 1.443 4.140 8.405 5.433 3.440 0.818 0.708 0.595

21 0.362 0.345 0.363 0.591 1.677 4.464 6.883 4.976 3.604 0.814 0.704 0.591

22 0.358 0.348 0.363 0.685 2.030 4.975 5.612 4.912 3.225 0.810 0.701 0.588

23 0.357 0.351 0.364 0.773 1.934 4.889 6.017 4.739 3.593 0.806 0.698 0.584

24 0.357 0.351 0.364 0.751 2.331 7.066 5.905 4.495 3.531 0.803 0.695 0.580

25 0.353 0.352 0.365 0.883 3.094 9.626 6.753 4.308 2.768 0.799 0.691 0.577

26 0.351 0.352 0.365 1.030 3.141 7.289 7.002 4.446 3.015 0.795 0.688 0.573

27 0.347 0.353 0.365 1.005 2.770 6.379 6.718 4.669 5.200 0.792 0.685 0.570

28 0.349 0.353 0.366 0.773 2.636 6.011 6.350 5.020 4.316 0.788 0.681 0.566

29 0.350 0.354 0.366 0.752 2.458 6.472 6.190 4.757 3.297 0.784 0.677 0.563

30 0.348 0.367 0.832 2.371 6.574 6.090 4.522 2.849 0.781 0.673 0.559
31 0.344 0.367 2.357 6.060 4.045 0.777 0.556

Mean 0.371 0.339 0.361 0.609 1.494 4.343 7.114 5.250 3.812 1.531 0.723 0.611

Max 0.406 0.354 0.367 1.030 3.141 9.626 9.886 6.663 5.336 3.930 0.773 0.668

Min 0.344 0.326 0.354 0.368 0.684 2.150 5.267 4.045 2.768 0.777 0.673 0.556

Total 11.502 9.844 11.177 18.269 46.323 130.289 220.525 162.755 114.372 47.472 21.694 18.926

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1 2012
Drainage Area = 298.6 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 3.342 2.538 2.424 4.170 7.049 20.684 39.270 59.064 35.026 41.310 7.232 4.389

2 3.312 2.516 2.466 4.243 7.173 19.788 35.675 50.249 35.301 24.607 5.561 4.359

3 3.283 2.494 2.510 4.318 7.300 18.569 36.410 61.664 31.561 17.432 3.585 4.328

4 3.254 2.472 2.554 4.394 5.268 19.605 37.215 83.864 37.169 14.810 3.823 4.299

5 3.225 2.450 2.599 4.472 4.900 23.540 39.348 78.910 37.847 15.244 5.438 4.269

6 3.197 2.428 2.645 4.551 4.740 23.956 41.285 74.684 45.659 18.628 5.393 4.239

7 3.169 2.407 2.692 4.631 6.245 21.913 45.758 80.471 36.171 20.756 5.348 4.210

8 3.141 2.386 2.740 4.713 8.662 22.857 50.778 84.992 39.408 20.824 5.303 4.181

9 3.113 2.365 2.788 4.796 6.606 25.233 55.190 84.430 59.861 18.138 5.259 4.152

10 3.086 2.344 2.837 4.881 5.088 26.846 87.014 59.407 39.604 15.704 5.216 4.124

11 3.058 2.323 2.887 4.967 4.597 32.106 75.630 52.585 29.255 13.796 5.172 4.095

12 3.031 2.302 2.938 5.055 4.656 36.463 68.130 52.007 44.897 16.546 5.129 4.067

13 3.005 2.282 2.990 5.144 5.478 32.304 68.433 49.226 83.270 26.689 5.086 4.039

14 2.978 2.262 3.043 5.235 5.831 27.782 79.998 52.515 78.231 24.362 5.044 4.011

15 2.952 2.242 3.097 5.327 5.991 26.172 82.873 59.981 40.386 24.321 5.002 3.983

16 2.926 2.222 3.151 5.421 5.331 34.921 88.942 62.372 28.810 16.399 4.961 3.956

17 2.900 2.203 3.207 5.517 4.866 36.568 80.402 64.444 26.815 11.942 4.919 3.929

18 2.874 2.183 3.264 5.614 5.325 37.868 67.208 74.149 29.910 10.584 4.878 3.902

19 2.849 2.164 3.321 5.714 6.190 39.144 59.862 74.236 25.553 8.795 4.838 3.875

20 2.824 2.145 3.380 5.814 7.370 38.568 74.542 71.921 30.898 7.815 4.798 3.848

21 2.799 2.126 3.439 5.917 9.498 45.570 103.364 62.228 36.053 7.097 4.758 3.821

22 2.774 2.107 3.500 6.022 14.202 59.127 85.174 53.748 31.349 6.224 4.718 3.795

23 2.749 2.144 3.562 6.128 13.624 77.987 81.398 49.081 35.023 5.770 4.679 3.769

24 2.725 2.182 3.625 6.236 15.151 87.106 79.384 43.981 33.005 5.460 4.640 3.743

25 2.701 2.221 3.689 6.346 20.593 77.179 78.563 40.880 23.305 5.057 4.601 3.717

26 2.677 2.260 3.754 6.458 23.624 54.090 86.736 42.779 24.201 4.667 4.563 3.691

27 2.654 2.300 3.820 6.572 22.233 44.313 93.387 48.677 73.743 4.322 4.525 3.666

28 2.630 2.340 3.888 6.688 21.882 41.717 82.037 56.021 48.590 5.226 4.487 3.641

29 2.607 2.382 3.956 6.806 20.777 47.504 68.852 48.772 33.336 14.519 4.450 3.615

30 2.584 4.026 6.927 20.439 46.845 64.263 41.499 26.580 24.869 4.419 3.590
31 2.561 4.097 20.641 57.006 36.689 22.157 3.566

Mean 2.935 2.303 3.190 5.436 10.365 38.211 67.553 59.856 39.361 15.293 4.928 3.963

Max 3.342 2.538 4.097 6.927 23.624 87.106 103.364 84.992 83.270 41.310 7.232 4.389

Min 2.561 2.107 2.424 4.170 4.597 18.569 35.675 36.689 23.305 4.322 3.585 3.566

Total 90.979 66.788 98.890 163.080 321.329 1146.324 2094.130 1855.525 1180.818 474.068 147.825 122.868

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H1, 2012
Drainage Area = 84.2 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.414 0.327 0.321 0.628 1.202 5.844 11.096 16.689 9.897 11.672 2.043 0.678

2 0.411 0.324 0.328 0.642 1.228 5.591 10.080 14.198 9.974 6.953 1.571 0.667

3 0.408 0.322 0.335 0.656 1.255 5.247 10.288 17.423 8.918 4.925 1.013 0.656

4 0.405 0.319 0.343 0.670 1.282 5.539 10.515 23.696 10.502 4.185 1.080 0.646

5 0.402 0.317 0.350 0.685 1.311 6.651 11.118 22.296 10.694 4.307 0.816 0.635

6 0.398 0.314 0.358 0.700 1.339 6.769 11.665 21.102 12.901 5.263 0.810 0.625

7 0.395 0.312 0.366 0.715 1.765 6.191 12.929 22.737 10.220 5.865 0.805 0.615

8 0.392 0.310 0.374 0.731 2.447 6.458 14.347 24.014 11.135 5.884 0.799 0.605

9 0.389 0.307 0.382 0.747 1.866 7.130 15.594 23.856 16.914 5.125 0.794 0.595

10 0.386 0.305 0.390 0.763 1.438 7.585 24.586 16.786 11.190 4.437 0.789 0.585

11 0.384 0.303 0.399 0.780 1.299 9.072 21.369 14.858 8.266 3.898 0.783 0.575

12 0.381 0.300 0.407 0.797 1.315 10.303 19.250 14.695 12.686 4.675 0.778 0.566

13 0.378 0.298 0.416 0.814 1.548 9.128 19.336 13.909 23.528 7.541 0.773 0.557

14 0.375 0.296 0.425 0.832 1.647 7.850 22.604 14.838 22.104 6.884 0.768 0.548

15 0.372 0.293 0.435 0.850 1.693 7.395 23.416 16.948 11.411 6.872 0.763 0.539

16 0.369 0.291 0.444 0.869 1.506 9.867 25.131 17.623 8.140 4.633 0.758 0.530

17 0.366 0.289 0.454 0.888 1.375 10.332 22.718 18.209 7.577 3.374 0.753 0.521

18 0.364 0.287 0.464 0.907 1.505 10.700 18.990 20.951 8.451 2.990 0.747 0.513

19 0.361 0.285 0.474 0.927 1.749 11.060 16.914 20.975 7.220 2.485 0.742 0.504

20 0.358 0.282 0.484 0.947 2.082 10.897 21.062 20.321 8.730 2.208 0.738 0.496

21 0.355 0.280 0.495 0.968 2.684 12.876 29.205 17.583 10.187 2.005 0.733 0.488

22 0.353 0.278 0.506 0.989 4.013 16.706 24.066 15.186 8.858 1.759 0.728 0.480

23 0.350 0.276 0.517 1.011 3.849 22.035 22.999 13.868 9.896 1.630 0.723 0.472

24 0.347 0.282 0.528 1.033 4.281 24.612 22.430 12.427 9.326 1.543 0.718 0.465

25 0.345 0.288 0.540 1.056 5.819 21.807 22.198 11.551 6.585 1.429 0.713 0.457

26 0.342 0.295 0.552 1.079 6.675 15.283 24.507 12.087 6.838 1.319 0.708 0.450

27 0.339 0.301 0.564 1.102 6.282 12.521 26.387 13.754 20.836 1.221 0.704 0.442

28 0.337 0.308 0.576 1.126 6.183 11.787 23.180 15.829 13.729 1.477 0.699 0.435

29 0.334 0.314 0.589 1.151 5.871 13.422 19.454 13.781 9.419 4.102 0.694 0.428

30 0.332 0.601 1.176 5.775 13.236 18.158 11.726 7.510 7.027 0.690 0.421
31 0.329 0.615 5.832 16.107 10.366 6.260 0.414

Mean 0.370 0.300 0.453 0.875 2.842 10.796 19.087 16.912 11.121 4.321 0.841 0.536

Max 0.414 0.327 0.615 1.176 6.675 24.612 29.205 24.014 23.528 11.672 2.043 0.678

Min 0.329 0.276 0.321 0.628 1.202 5.247 10.080 10.366 6.585 1.221 0.690 0.414

Total 11.469 8.702 14.031 26.238 88.116 323.894 591.697 524.279 333.641 133.948 25.233 16.607

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SUR-H1, 2012
Drainage Area = 244.0 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.380 4.072 3.753 5.687 8.503 41.123 63.020 84.132 44.358 83.030 7.186 6.591

2 5.332 4.035 3.804 5.764 8.618 38.411 55.916 72.239 48.678 35.347 7.259 6.548

3 5.284 3.999 3.855 5.841 8.734 38.402 54.962 86.991 47.331 21.109 7.248 6.505

4 5.237 3.963 3.907 5.920 8.852 37.659 56.150 113.638 59.768 14.768 7.241 6.462

5 5.190 3.928 3.960 6.000 8.971 45.774 60.917 100.372 56.592 14.861 7.233 6.420

6 5.144 3.893 4.013 6.081 9.092 47.173 62.950 90.961 66.205 21.701 7.225 6.378

7 5.097 3.858 4.067 6.163 9.215 43.354 71.396 98.547 50.219 25.683 7.218 6.337

8 5.052 3.823 4.122 6.247 9.340 44.046 78.602 106.319 54.217 21.728 7.279 6.295

9 5.007 3.789 4.178 6.331 9.466 50.427 80.367 111.929 97.503 18.667 7.025 6.254

10 4.962 3.755 4.234 6.416 9.593 51.371 128.222 78.192 62.029 15.288 6.935 6.214

11 4.917 3.722 4.291 6.503 9.723 66.436 104.952 68.563 43.644 11.206 6.991 6.173

12 4.873 3.688 4.349 6.591 9.854 75.392 86.563 66.351 96.285 25.999 6.940 6.133

13 4.830 3.655 4.408 6.680 13.076 59.301 90.588 68.992 140.820 62.412 6.868 6.093

14 4.787 3.623 4.468 6.770 14.250 51.177 112.287 76.830 115.159 51.486 6.825 6.053

15 4.744 3.590 4.528 6.861 13.805 49.078 114.017 82.012 51.285 56.997 6.879 6.013

16 4.701 3.558 4.589 6.954 11.903 68.958 120.597 83.605 33.449 28.663 6.799 5.974

17 4.659 3.526 4.651 7.048 9.872 73.455 105.212 86.245 32.943 17.011 6.744 5.935

18 4.618 3.495 4.714 7.143 11.379 67.596 84.872 98.400 35.866 12.703 6.673 5.896

19 4.576 3.463 4.777 7.239 14.722 65.559 77.115 95.553 28.153 9.224 6.602 5.858

20 4.535 3.432 4.842 7.337 17.477 68.392 96.687 91.285 37.458 8.849 6.519 5.820

21 4.495 3.402 4.907 7.436 21.943 80.414 139.475 80.423 43.643 8.579 6.439 5.782

22 4.455 3.371 4.973 7.536 32.772 101.412 108.885 68.742 38.115 8.301 6.441 5.744

23 4.415 3.417 5.040 7.638 31.294 127.648 104.829 65.608 48.069 8.140 6.448 5.707

24 4.375 3.463 5.109 7.741 32.739 136.880 102.805 60.408 49.155 7.999 6.444 5.669

25 4.336 3.510 5.177 7.846 43.993 114.108 99.788 54.088 29.616 7.855 6.400 5.632

26 4.297 3.557 5.247 7.952 51.906 85.059 107.127 54.967 31.591 7.738 6.333 5.596

27 4.259 3.605 5.318 8.059 46.014 68.656 114.361 62.613 120.913 7.499 6.283 5.559

28 4.221 3.654 5.390 8.168 44.546 65.270 101.984 76.346 63.668 7.329 6.274 5.523

29 4.183 3.703 5.463 8.278 39.518 74.633 85.845 74.273 42.690 7.229 6.224 5.487

30 4.145 5.536 8.390 37.416 76.865 85.512 56.501 35.617 7.171 6.634 5.451
31 4.108 5.611 39.083 83.029 47.893 7.288 5.415

Mean 4.717 3.674 4.622 6.954 20.570 67.134 91.582 79.452 56.835 20.705 6.787 5.984

Max 5.380 4.072 5.611 8.390 51.906 136.880 139.475 113.638 140.820 83.030 7.279 6.591

Min 4.108 3.371 3.753 5.687 8.503 37.659 54.962 47.893 28.153 7.171 6.224 5.415

Total 146.213 106.547 143.282 208.618 637.669 2014.029 2839.033 2463.018 1705.040 641.863 203.607 185.516

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station TMC-H1, 2012 
Drainage Area = 57.0 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.820 0.946 1.081 1.247 1.431 4.361 8.343 14.393 9.227 8.146 1.658 1.173

2 0.824 0.950 1.086 1.252 1.438 4.284 7.733 11.971 9.475 5.658 1.632 1.159

3 0.828 0.954 1.091 1.258 1.444 4.308 8.082 15.104 8.640 4.109 1.608 1.145

4 0.831 0.959 1.096 1.264 1.451 4.492 8.262 20.335 10.375 3.563 1.580 1.131

5 0.835 0.963 1.101 1.270 1.458 4.675 8.605 18.304 10.863 3.868 1.535 1.117

6 0.839 0.968 1.106 1.276 1.464 4.555 8.837 17.057 13.456 4.680 1.491 1.103

7 0.843 0.972 1.111 1.281 1.471 4.426 9.516 19.008 10.263 5.407 1.453 1.090

8 0.847 0.977 1.116 1.287 1.478 4.781 10.381 20.193 12.354 5.389 1.457 1.077

9 0.851 0.981 1.121 1.293 1.485 5.154 11.736 19.147 17.203 4.919 1.381 1.064

10 0.855 0.986 1.126 1.299 1.492 5.341 18.115 13.469 10.139 4.344 1.430 1.051

11 0.859 0.990 1.132 1.305 1.498 6.140 15.973 12.313 7.590 3.948 1.404 1.038

12 0.863 0.995 1.137 1.311 1.493 6.909 15.345 12.597 11.917 4.586 1.378 1.025

13 0.867 0.999 1.142 1.317 1.576 6.370 14.147 12.402 20.937 6.790 1.334 1.013

14 0.871 1.004 1.147 1.323 1.642 5.444 16.583 13.260 17.680 6.311 1.312 1.000

15 0.875 1.009 1.153 1.329 1.682 5.037 17.638 15.017 8.668 5.859 1.308 0.988

16 0.879 1.013 1.158 1.336 1.703 5.960 18.349 15.273 6.103 4.018 1.288 0.976

17 0.883 1.018 1.163 1.342 1.648 6.597 17.003 15.918 6.204 3.112 1.257 0.964

18 0.887 1.023 1.169 1.348 1.832 7.182 14.121 19.115 6.840 2.810 1.243 0.953

19 0.891 1.027 1.174 1.354 2.020 7.112 13.251 18.418 6.160 2.547 1.232 0.941

20 0.895 1.032 1.180 1.360 2.254 7.176 16.533 17.519 7.521 2.446 1.202 0.929

21 0.899 1.037 1.185 1.367 2.659 8.142 23.084 14.898 8.864 2.369 1.190 0.918

22 0.903 1.042 1.190 1.373 3.176 10.040 19.600 13.038 8.036 2.265 1.194 0.907

23 0.907 1.047 1.196 1.379 3.214 13.282 18.612 11.869 9.722 2.173 1.207 0.896

24 0.912 1.051 1.201 1.386 3.467 16.373 18.622 10.402 9.138 2.108 1.165 0.885

25 0.916 1.056 1.207 1.392 4.051 14.674 17.572 10.056 6.074 1.996 1.149 0.874

26 0.920 1.061 1.213 1.399 4.280 10.622 19.466 10.949 6.698 1.918 1.124 0.864

27 0.924 1.066 1.218 1.405 4.318 8.705 21.726 12.404 18.859 1.835 1.232 0.853

28 0.928 1.071 1.224 1.411 4.354 8.694 18.686 15.551 11.227 1.800 1.217 0.843

29 0.933 1.076 1.229 1.418 4.435 10.425 16.700 13.592 7.053 1.789 1.202 0.832

30 0.937 1.235 1.424 4.344 9.917 15.865 11.224 5.819 1.721 1.188 0.822
31 0.941 1.241 4.450 14.359 9.778 1.699 0.812

Mean 0.879 1.009 1.159 1.334 2.410 7.373 14.930 14.664 10.104 3.683 1.335 0.982

Max 0.941 1.076 1.241 1.424 4.450 16.373 23.084 20.335 20.937 8.146 1.658 1.173

Min 0.820 0.946 1.081 1.247 1.431 4.284 7.733 9.778 5.819 1.699 1.124 0.812

Total 27.260 29.274 35.929 40.008 74.709 221.177 462.845 454.574 303.106 114.183 40.053 30.443

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-2.2.  Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station UR-H1, 2012
Drainage Area = 400.1 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 4.717 3.601 2.257 2.250 18.148 72.454 51.958 54.890 37.224 63.878 10.646 4.018

2 4.723 3.544 2.026 1.989 17.617 66.312 43.518 47.549 39.218 37.787 8.036 4.001

3 4.711 3.488 2.135 2.263 17.320 65.335 45.095 54.966 39.124 26.578 4.949 3.985

4 5.076 3.432 2.067 2.435 17.419 63.864 49.992 71.169 44.824 22.484 5.320 3.968

5 6.480 3.377 2.644 2.613 17.037 78.762 53.781 62.152 43.319 23.160 5.256 3.952

6 5.450 3.322 2.644 2.876 16.575 87.322 55.790 57.998 44.976 28.447 5.192 3.935

7 5.176 3.267 2.127 3.266 20.855 77.680 60.023 61.285 39.643 31.771 5.129 3.919

8 5.736 3.213 2.215 3.765 32.709 80.605 67.932 64.567 53.423 31.877 5.067 3.902

9 5.766 3.159 3.008 4.379 25.702 95.259 65.690 74.190 54.259 27.682 5.006 3.886

10 5.654 3.105 2.753 5.023 20.723 95.295 102.816 54.905 37.850 23.879 4.945 3.870

11 5.036 3.052 2.857 5.821 18.489 109.461 85.148 47.411 37.012 20.899 4.885 3.854

12 5.528 3.000 2.614 7.315 17.990 119.339 63.360 43.770 89.205 25.195 4.826 3.838

13 4.831 2.948 2.924 8.534 19.522 98.268 69.380 44.072 120.418 41.040 4.768 3.822

14 4.688 2.896 2.493 10.138 20.347 94.388 96.677 49.283 55.617 37.405 4.710 3.806

15 4.624 2.844 2.295 11.082 20.986 103.666 99.824 48.778 38.626 37.341 4.653 3.790

16 4.561 2.701 2.676 12.926 20.338 135.174 105.247 51.192 30.937 24.965 4.597 3.774

17 4.498 2.555 2.434 15.174 17.712 139.323 94.848 53.064 31.767 18.004 4.541 3.759

18 4.436 2.489 2.472 15.536 17.732 140.500 78.888 57.531 29.012 15.881 4.486 3.743

19 4.373 2.434 2.319 16.384 19.180 137.130 64.329 56.406 26.349 13.087 4.432 3.727

20 4.312 2.386 2.547 17.433 23.565 123.680 71.793 58.376 26.404 11.557 4.379 3.712

21 4.250 2.427 2.457 16.402 27.393 133.751 107.696 54.063 55.667 10.435 4.326 3.696

22 4.189 2.570 2.113 15.208 47.530 155.238 86.395 48.811 48.320 9.071 4.273 3.681

23 4.129 2.522 2.167 14.558 47.874 107.858 79.298 52.499 54.058 8.362 4.222 3.666

24 4.069 2.813 1.992 14.950 51.084 102.836 77.293 43.753 50.906 7.877 4.170 3.650

25 4.009 2.960 1.989 15.312 69.189 88.041 68.658 39.485 35.754 7.249 4.120 3.635

26 3.949 2.618 2.017 17.277 82.200 55.977 70.558 40.455 37.152 6.638 4.103 3.620

27 3.890 2.353 1.896 17.978 75.438 51.366 78.668 48.422 114.543 6.100 4.086 3.605

28 3.832 2.399 1.896 16.805 75.184 50.507 72.134 56.356 75.250 7.512 4.069 3.590

29 3.773 2.743 1.953 16.555 70.060 63.928 59.025 48.059 51.423 22.028 4.052 3.575

30 3.716 2.315 16.365 67.318 66.678 57.451 42.407 40.870 38.197 4.035 3.560
31 3.658 2.203 67.010 54.917 37.857 33.960 3.545

Mean 4.640 2.904 2.339 10.420 34.847 95.333 72.199 52.443 49.438 23.237 4.909 3.777

Max 6.480 3.601 3.008 17.978 82.200 155.238 107.696 74.190 120.418 63.878 10.646 4.018

Min 3.658 2.353 1.896 1.989 16.575 50.507 43.518 37.857 26.349 6.100 4.035 3.545

Total 143.838 84.216 72.503 312.609 1080.245 2859.997 2238.182 1625.720 1483.150 720.348 147.278 117.085

Note: Estimated values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond two times the greatest measured discharge.
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 9:40 End 10:20 Location

22-Mar-13 Start Reading 0.182 Time 10:20
Start Time: 9:30:00 AM End Time: 10:30:00 AM End Reading 0.182 Time 10:20

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 1 11.30 0.00 0.00 0.015 0 0.000 0.0
Weather Conditions Cold, clear, -12 deg C 2 11.40 0.30 0.10 0.030 0.15 0.004 11.3

3 11.50 0.30 0.10 0.030 0.05 0.001 3.8

GDL 21314003 4 11.60 0.32 0.10 0.048 0.05 0.002 6.0

5 11.80 0.32 0.20 0.048 0.08 0.004 9.7

6 11.90 0.32 0.10 0.032 0.09 0.003 7.2

7 12.00 0.37 0.10 0.037 0.09 0.003 8.4
8 12.10 0.40 0.10 0.040 0.09 0.004 9.0

9 12.20 0.40 0.10 0.040 0.09 0.004 9.0

10 12.30 0.40 0.10 0.040 0.08 0.003 8.0

11 12.40 0.40 0.10 0.040 0.08 0.003 8.0

12 12.50 0.44 0.10 0.066 0.09 0.006 14.9

13 12.70 0.50 0.20 0.075 0.06 0.005 11.3

14 12.80 0.54 0.10 0.054 0.04 0.002 5.4

15 12.90 0.57 0.10 0.085 0.03 0.003 6.4

16 13.10 0.58 0.20 0.087 0 0.000 0.0

17 13.20 0.60 0.10 0.060 -0.01 -0.001 -1.5

18 13.30 0.60 0.10 0.120 -0.01 -0.001 -3.0

19 13.60 0.58 0.30 0.145 -0.01 -0.001 -3.6

20 13.80 0.72 0.20 0.180 -0.01 -0.002 -4.5

21 14.10 0.68 0.30 0.238 -0.01 -0.002 -6.0

22 14.50 0.72 0.40 0.180 0 0.000 0.0

LB 23 14.60 0.00 0.10 0.036 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.040 100.0

n/a

n/a

0.182

n/a

3.30

1.73

23

0.04
0.040

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Total Q

Summary General Notes

Broke through 20 cm ice to access section. 
n/a - no survey conducted

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Coordinates

Transducer Information

DL Model Serial # 

Personnel Emerson Belland, Brandon Russell Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

FloMate

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) Near station

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 13:20 End 14:30 Location

23-Mar-13 Start Reading 0.176 Time 13:20
Start Time: 1:20:00 PM End Time: 2:30:00 PM End Reading 0.176 Time 14:30

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 1 11.20 0.00 0.00 0.030 0 0.000 0.0
Weather Conditions -10 deg C, clear, windy 2 11.40 0.30 0.20 0.053 0 0.000 0.0

3 11.55 0.31 0.15 0.046 0.04 0.002 4.6

GDL 21314003 4 11.70 0.32 0.15 0.048 0.08 0.004 9.6

5 11.85 0.34 0.15 0.051 0.08 0.004 10.2

6 12.00 0.36 0.15 0.054 0.1 0.005 13.5

7 12.15 0.39 0.15 0.059 0.1 0.006 14.6
8 12.30 0.40 0.15 0.060 0.1 0.006 15.0

9 12.45 0.44 0.15 0.066 0.09 0.006 14.8

10 12.60 0.46 0.15 0.069 0.08 0.006 13.8

11 12.75 0.50 0.15 0.075 0.06 0.005 11.2

12 12.90 0.54 0.15 0.081 0.03 0.002 6.1

13 13.05 0.58 0.15 0.087 0.02 0.002 4.3

14 13.20 0.60 0.15 0.090 0 0.000 0.0

15 13.35 0.60 0.15 0.150 -0.01 -0.002 -3.7

16 13.70 0.60 0.35 0.195 -0.01 -0.002 -4.9

17 14.00 0.62 0.30 0.186 -0.01 -0.002 -4.6

18 14.30 0.71 0.30 0.178 -0.01 -0.002 -4.4

19 14.50 0.73 0.20 0.110 0 0.000 0.0

LB 20 14.60 0.00 0.10 0.036 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.040 100.0

n/a

n/a

0.176

n/a

3.40

1.72

20

0.04
0.040

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Total Q

Summary General Notes

Same cross-section as March 22 through the ice. 
n/a - no survey conducted

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Coordinates

Transducer Information

DL Model Serial # 

Personnel Emerson Belland, Brandon Russell Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 2007528

Date Monitored
Stage (m)

Time at Site (24 hr)

FloMate

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr)

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 9:00 End 9:40 Location

17-Apr-13 Start Reading n/a Time n/a
Start Time: 9:00:00 AM End Time: 10:00:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 1 13.00 0.00 0.00 0.028 0 0.000 0.0
Weather Conditions -6 deg C 2 13.20 0.28 0.20 0.042 0 0.000 0.0

3 13.30 0.29 0.10 0.044 0 0.000 0.0

GDL 21314003 4 13.50 0.30 0.20 0.075 0 0.000 0.0

5 13.80 0.32 0.30 0.112 0 0.000 0.0

6 14.20 0.36 0.40 0.126 0.02 0.003 4.0

7 14.50 0.39 0.30 0.098 0.04 0.004 6.2
8 14.70 0.44 0.20 0.088 0.07 0.006 9.7

9 14.90 0.47 0.20 0.094 0.08 0.008 11.9

10 15.10 0.55 0.20 0.110 0.08 0.009 13.9

11 15.30 0.58 0.20 0.116 0.1 0.012 18.3

12 15.50 0.60 0.20 0.105 0.09 0.009 14.9

13 15.65 0.60 0.15 0.090 0.06 0.005 8.5

14 15.80 0.57 0.15 0.100 0.05 0.005 7.9

15 16.00 0.59 0.20 0.118 0.02 0.002 3.7

16 16.20 0.74 0.20 0.148 0 0.000 0.0

17 16.40 0.62 0.20 0.155 0 0.000 0.0

18 16.70 0.58 0.30 0.145 0 0.000 0.0

19 16.90 0.39 0.20 0.059 0.01 0.001 0.9

LB 20 17.00 0.00 0.10 0.000 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.063 100.0

n/a

n/a

0.000

n/a

4.00

1.85

20

0.03
0.063

FH 950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) ~ 2 m d/s of PT

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial #  130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Emerson Belland, Brandon Russell

Station Coordinates

Transducer Information

DL Model Serial # 

Summary General Notes

Stage obtained from PT reading. 
n/a - no survey conducted

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 14:20 End 15:00 Location

22-May-13 Start Reading 0.379 Time 14:20
Start Time: 4:13:00 PM End Time: 4:00:00 PM End Reading 0.379 Time 15:00

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 3.80 0.00 0.00 0.007 0 0.000 0.0
Weather Conditions Sunny 2 3.90 0.13 0.10 0.020 0.46 0.009 2.2

3 4.10 0.16 0.20 0.032 0.45 0.014 3.5

GDL 21314003 4 4.30 0.31 0.20 0.062 0.46 0.029 6.9

5 4.50 0.20 0.20 0.040 0.62 0.025 6.0

6 4.70 0.22 0.20 0.044 0.53 0.023 5.7

7 4.90 0.34 0.20 0.068 0.51 0.035 8.4
8 5.10 0.35 0.20 0.070 0.57 0.040 9.7

9 5.30 0.39 0.20 0.059 0.57 0.033 8.1

Stn BS HI FS Elevation Notes 10 5.40 0.40 0.10 0.040 0.54 0.022 5.3

BM 100 1.713 101.713 100.000 "A" 11 5.50 0.40 0.10 0.060 0.43 0.026 6.3

BM 99 1.875 99.838 "B" 12 5.70 0.46 0.20 0.092 0.46 0.042 10.3

LBDS 1.559 100.154 "C" 13 5.90 0.40 0.20 0.080 0.58 0.046 11.3

LBUS 1.036 100.677 "D" 14 6.10 0.44 0.20 0.066 0.51 0.034 8.2

PT 1.654 100.059 Top of iron 15 6.20 0.40 0.10 0.040 0.46 0.018 4.5

WL 2.613 99.100 16 6.30 0.40 0.10 0.040 0.31 0.012 3.0

17 6.40 0.40 0.10 0.070 0.1 0.007 1.7

18 6.65 0.18 0.25 0.045 -0.1 -0.005 -1.1

TBM 2.073 99.640 RB 19 6.90 0.00 0.25 0.000 0 0.000 0.0

TBM 1.543 101.183 99.640

BM 100 1.185 99.998

BM 99 1.348 99.835

LBDS 1.034 100.149

LBUS 0.505 100.678

PT 1.127 100.056

WL 2.083 99.100

BM# Established Elevation (m) Difference (m) Notes

BM 100 100.000 0.001

BM 99 99.838 0.001
0.411 100.0

99.100 Stage Range +/- 1.337

100.437

0.379

100.058

3.10

0.93

19

0.39
0.411

FH950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) ~ 2 m u/s of PT

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Emerson Belland, Kristen Davis

Station Coordinates

Transducer Information

DL Model Serial # 

Summary General Notes

Stage obtained from PT reading.Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

99.837

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 9:30 End 10:10 Location

18-Jun-13 Start Reading 0.438 Time 9:30
Start Time: 9:30:00 AM End Time: 11:20:00 AM End Reading 0.438 Time 10:10

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 8.80 0.00 0.00 0.116 0 0.000 0.0
Weather Conditions fair, overcast 2 8.00 0.29 0.80 0.145 -0.02 -0.003 -0.2

3 7.80 0.28 0.20 0.056 -0.05 -0.003 -0.1

GDL 21314003 4 7.60 0.34 0.20 0.068 0.01 0.001 0.0

5 7.40 0.48 0.20 0.096 0.32 0.031 1.6

6 7.20 0.52 0.20 0.130 0.56 0.073 3.8

7 6.90 0.56 0.30 0.168 0.71 0.119 6.3
8 6.60 0.58 0.30 0.174 0.92 0.160 8.4

9 6.30 0.60 0.30 0.180 0.75 0.135 7.1

Stn BS HI FS Elevation Notes 10 6.00 0.60 0.30 0.180 0.59 0.106 5.6

100 1.988 101.988 100.000 P 11 5.70 0.57 0.30 0.171 0.95 0.162 8.5

99 2.151 99.837 12 5.40 0.68 0.30 0.204 1.11 0.226 11.9

Top of angle 13 5.10 0.66 0.30 0.198 1.01 0.200 10.5

PT 1.929 100.059 14 4.80 0.62 0.30 0.186 0.93 0.173 9.1

WL 2.626 99.362 15 4.50 0.60 0.30 0.180 0.83 0.149 7.8

16 4.20 0.58 0.30 0.174 0.87 0.151 7.9

17 3.90 0.56 0.30 0.140 0.77 0.108 5.6

18 3.70 0.56 0.20 0.140 0.53 0.074 3.9

TBM 2.609 99.379 *Assistant Having trouble 19 3.40 0.53 0.30 0.159 0.31 0.049 2.6

TBM 2.504 101.883 99.379 20 3.10 0.48 0.30 0.240 0.07 0.017 0.9

100 1.882 100.001 21 2.40 0.53 0.70 0.292 -0.07 -0.020 -1.1

99 2.045 99.838 22 2.00 0.18 0.40 0.054 -0.02 -0.001 -0.1

RB 23 1.80 0.00 0.20 0.000 0 0.000 0.0

PT 1.825 100.058

WL 2.570 99.313

BM# Established Elevation (m) Difference (m) Notes

100 100.000 -0.001

99 99.838 0.000
1.908 100.0

99.338 Stage Range +/- 1.344

100.682

0.623

100.059

7.00

3.45

23

0.48
1.908

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Total Q

Summary General Notes

Discharge measurements copied directly from FH950 file. Stage adjusted based on PT reading.Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

99.838

Station Coordinates

Transducer Information

DL Model Serial # 

Personnel  Emerson Belland, Danny W Velocity (m/s)

Stream Name Flow Meter Type Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

FH950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) Near station

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 9:00 End 10:00 Location

18-Jun-13 Start Reading n/a Time n/a
Start Time: 9:00 End Time: 10:00 End Reading n/a Time n/a

Easting Northing

425739 6259085
Weather Conditions

GDL 21314003

BM# Established Elevation (m) Difference (m) Notes

2.043
2.06%

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
2.043

Fair, overcast

Pressure Transducer Elevation (m) (TOP)

Wetted Width (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Error%

Summary

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Average Q (m3/s)

Only salt discharge conducted. 
n/a - no survey conducted

Personnel Emerson Belland, Danny W General Notes

WTW

Station Coordinates

Transducer Information

DL Model Serial # 

Stream Name Brucejack Lake Flow Meter Type Temp & conductivity

Date Monitored
Stage (m)

Time at Site (24 hr)

Station Identification BJL-H1A Method Salt Instrument Model

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM Time (24 hr)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 8:30 End 9:10 Location

19-Jun-13 Start Reading 0.465 Time 8:30
Start Time: 8:30:00 AM End Time: 10:30:00 AM End Reading 0.465 Time 9:10

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 8.20 0.00 0.00 0.036 0 0.000 0.0
Weather Conditions 2 7.90 0.24 0.30 0.096 0.19 0.018 0.8

3 7.40 0.48 0.50 0.156 0.99 0.154 6.8

GDL 21314003 4 7.25 0.66 0.15 0.132 0.89 0.117 5.2

5 7.00 0.70 0.25 0.175 0.97 0.170 7.5

6 6.75 0.80 0.25 0.200 0.83 0.166 7.3

7 6.50 0.80 0.25 0.160 0.61 0.098 4.3
8 6.35 0.76 0.15 0.114 0.83 0.095 4.2

9 6.20 0.70 0.15 0.123 1.04 0.127 5.6

Stn BS HI FS Elevation Notes 10 6.00 0.70 0.20 0.140 1.08 0.151 6.7

LBUS 4.405 105.090 100.685 Temp. P 11 5.80 0.68 0.20 0.119 1.19 0.142 6.2

LBDS 4.920 100.170 12 5.65 0.68 0.15 0.102 1.19 0.121 5.4

83 1.570 103.520 bankside old station 13 5.50 0.66 0.15 0.116 1.12 0.129 5.7

84 1.734 103.356 waterside old station 14 5.30 0.64 0.20 0.080 1.06 0.085 3.7

WL 2.374 102.716 WL in upper pool! 15 5.25 0.62 0.05 0.093 0.83 0.077 3.4

16 5.00 0.54 0.25 0.094 0.92 0.087 3.8

17 4.90 0.58 0.10 0.087 1 0.087 3.8

18 4.70 0.50 0.20 0.100 1.02 0.102 4.5

TBM 1.552 103.538 19 4.50 0.40 0.20 0.090 1.19 0.107 4.7

TBM 1.285 104.823 103.538 20 4.25 0.36 0.25 0.090 1.32 0.119 5.2

LBUS 4.125 100.698 +/-' wind 21 4.00 0.24 0.25 0.066 0.95 0.063 2.8

LBDS 4.650 100.173 +/-' 22 3.70 0.24 0.30 0.054 0.66 0.036 1.6

83 1.303 103.520 23 3.55 0.24 0.15 0.024 0.67 0.016 0.7

84 1.468 103.355 RB 24 3.50 0.00 0.05 0.006 0 0.000 0.0

WL 2.108 102.715

BM# Established Elevation (m) Difference (m) Notes

83

84
WL 2.267 100.0

102.716 Stage Range +/- 0.000

n/a

0.646

n/a

4.70

2.45

24

0.92
2.267

FH950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) Near station

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Emerson Belland, Danny W. 

Station Coordinates

Transducer Information

DL Model Serial # 

Summary General Notes

Discharge measurements copied directly from FH950 file. This survey taken from upper (old) BJL-H1 site, WL is not used. 
Stage adjusted based on PT reading.

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Page 7 of 22



Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 16:00 End 16:30 Location

16-Jul-13 Start Reading n/a Time n/a
Start Time: 15:50 End Time: 17:00 End Reading n/a Time n/a

Easting Northing

425739 6259085
Weather Conditions

GDL 21314003

Stn BS HI FS Elevation Notes

LBDS 0.720 100.877 - 100.157

LBUS 0.192 100.685

WL 1.592 99.285

TBM 1.557 99.320

TBM 1.573 100.893 - 99.320

LBDS 0.737 100.156

LBUS 0.208 100.685

WL 1.610 99.283

BM# Established Elevation (m) Difference (m) Notes

LBDS -100.157 1.160
LBUS -100.685 6.80%
WL -99.284

99.284 Stage Range +/- 0.000

n/a

n/a

n/a

n/a

n/a

n/a

n/a
1.160

Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Mean Elevation (this date) (m)

Cross Section Area (m2)

100.685 Error%

99.284

Summary

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m) (TOP)

Wetted Width (m)

100.157 Average Q (m3/s)

Personnel Emerson Belland General Notes

Station Coordinates

Hydrometric Leveling Survey

Transducer Information

DL Model Serial # 

Salt in at 15:05. 
n/a - no real time reading from logger

Date Monitored
Stage (m)

Time at Site (24 hr)

Stream Name Brucejack Lake Flow Meter Type Temp & conductivity

Project Name KSM Time (24 hr)

Station Identification BJL-H1A Method Salt Instrument Model

Site Information Discharge Measurement - Salt Dilution Method

WTW

60.000

65.000

70.000

75.000

80.000

85.000

90.000

15:50:24 15:57:36 16:04:48 16:12:00 16:19:12 16:26:24 16:33:36
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 11:00 End 11:40 Location

17-Jul-13 Start Reading n/a Time n/a
Start Time: 11:00:00 AM End Time: 12:00:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 1 6.90 0.00 0.00 0.012 0 0.000 0.0
Weather Conditions 2 6.70 0.12 0.20 0.024 0.11 0.003 0.2

3 6.50 0.14 0.20 0.028 0.28 0.008 0.7

GDL 21314003 4 6.30 0.33 0.20 0.058 0.33 0.019 1.8

5 6.15 0.46 0.15 0.080 0.56 0.045 4.2

6 5.95 0.48 0.20 0.096 0.86 0.083 7.7

7 5.75 0.58 0.20 0.102 0.8 0.081 7.6
8 5.60 0.64 0.15 0.096 0.5 0.048 4.5

9 5.45 0.64 0.15 0.112 0.43 0.048 4.5

10 5.25 0.53 0.20 0.093 0.76 0.070 6.6

11 5.10 0.53 0.15 0.093 0.81 0.075 7.0

12 4.90 0.54 0.20 0.094 0.83 0.078 7.3

13 4.75 0.51 0.15 0.077 0.81 0.062 5.8

14 4.60 0.50 0.15 0.075 0.8 0.060 5.6

15 4.45 0.55 0.15 0.083 0.8 0.066 6.2

16 4.30 0.51 0.15 0.077 0.76 0.058 5.4

17 4.15 0.50 0.15 0.075 0.42 0.032 2.9

18 4.00 0.37 0.15 0.056 0.69 0.038 3.6

19 3.85 0.38 0.15 0.057 0.71 0.040 3.8

20 3.70 0.26 0.15 0.039 0.83 0.032 3.0

21 3.55 0.33 0.15 0.050 0.71 0.035 3.3

22 3.40 0.34 0.15 0.059 0.71 0.042 3.9

23 3.20 0.29 0.20 0.080 0.33 0.026 2.5

24 2.85 0.10 0.35 0.025 0.33 0.008 0.8

25 2.70 0.10 0.15 0.020 0.46 0.009 0.9

26 2.45 0.08 0.25 0.014 0.21 0.003 0.3

27 2.35 0.00 0.10 0.000 0 0.000 0.0

LB 28 0.00 0.00 2.35 0.000 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

Total Q 1.071 100.0

n/a

n/a

n/a

n/a

6.90

1.67

28

0.64
1.071

FH950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) 3 m u/s of PT

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Personnel Emerson Belland Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Station Coordinates

Transducer Information

DL Model Serial # 

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary General Notes

Stage obtained from PT reading. 
n/a - no survey conducted, no real time reading recorded

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 8:20 End 8:50 Location

17-Jul-13 Start Reading 0.526 Time 8:20
Start Time: 8:20 End Time: End Reading 0.526 Time 8:50

Easting Northing

425739 6259085
Weather Conditions

GDL 21314003

Stn BS HI FS Elevation Notes

100 1.683 101.683 100.000

102 1.841 99.842

LBDS 1.525 100.158 lb

LBUS 0.996 100.687 lb

PT 1.621 100.062 top angle iron

WL 2.431 99.252

TBM 2.309 99.374

TBM 1.853 101.227 - 99.374

100 1.225 100.002

102 1.387 99.840

LBDS 1.068 100.159

LBUS 0.541 100.686

PT 1.165 100.062

WL 1.980 99.247

BM# Established Elevation (m) Difference (m) Notes

100 100.000 -0.001 1.040
102 99.838 -0.003 3.14%

99.250 Stage Range +/- 0.000

100.588

0.526

100.062

n/a

n/a

n/a

n/a

1.040

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM Time (24 hr)

Station Identification BJL-H1A Method Salt Instrument Model

Brucejack Creek Flow Meter Type Temp & conductivity

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Emerson Belland, SJ, DW General Notes

WTW

Station Coordinates

Transducer Information

DL Model Serial # 

Stream Name

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001 Average Q (m3/s)

Pressure Transducer Elevation (m) (TOP)

Wetted Width (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

99.841 Error%

Summary

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Rising temp and background cond. 
1 L calibration
Probes 400 m d/s of cascade. U/s of pools before 16 Jul measurement. 

60.000

65.000

70.000

75.000

80.000

85.000

90.000
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LB Q =  1.056
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 10:38 End 11:20 Location

12-Sep-13 Start Reading 0.362 Time 10:38
Start Time: 10:30:00 AM End Time: 12:00:00 PM End Reading 0.362 Time 10:38

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 2.90 0.00 0.00 0.010 0 0.000 0.0
Weather Conditions 2 3.05 0.13 0.15 0.023 0 0.000 0.0

3 3.25 0.09 0.20 0.016 0.07 0.001 0.3

GDL 21314003 4 3.40 0.16 0.15 0.028 0.24 0.007 1.7

5 3.60 0.10 0.20 0.023 0.33 0.007 1.9

6 3.85 0.24 0.25 0.048 0.37 0.018 4.6

7 4.00 0.22 0.15 0.039 0.36 0.014 3.6
8 4.20 0.26 0.20 0.046 0.47 0.021 5.6

9 4.35 0.36 0.15 0.045 0.49 0.022 5.7

Stn BS HI FS Elevation Notes 10 4.45 0.34 0.10 0.034 0.46 0.016 4.1

BM 100 1.042 101.042 100.000 11 4.55 0.36 0.10 0.036 0.28 0.010 2.6

BM 2 101.042 12 4.65 0.39 0.10 0.049 0.16 0.008 2.0

BM 3 101.042 13 4.80 0.38 0.15 0.048 0.42 0.020 5.2

SG 101.042 14 4.90 0.37 0.10 0.037 0.58 0.021 5.6

PT 0.984 100.058 top of angle iron 15 5.00 0.37 0.10 0.037 0.61 0.023 5.9

WL 1.963 99.079 2.263 - Depth 0.32 16 5.10 0.42 0.10 0.042 0.49 0.021 5.4

17 5.20 0.42 0.10 0.042 0.45 0.019 4.9

18 5.30 0.46 0.10 0.058 0.3 0.017 4.5

19 5.45 0.41 0.15 0.062 0.25 0.015 4.0

TBM 101.042 20 5.60 0.44 0.15 0.066 0.53 0.035 9.1

21 5.75 0.46 0.15 0.058 0.62 0.036 9.3

22 5.85 0.36 0.10 0.045 0.5 0.023 5.9

23 6.00 0.26 0.15 0.039 0.4 0.016 4.1

24 6.15 0.30 0.15 0.060 0.26 0.016 4.1

RB 25 6.40 0.00 0.25 0.000 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 100 100.000 0.0000

0.384 100.0

99.079 Stage Range +/- 1.341

100.420

0.362

100.058

3.50

0.99

25

0.35
0.384

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)

Total Q

Summary General Notes

WL Survey conducted during cross-section surveying. Stage adjusted based on PT reading.Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.0000

Station Coordinates

Transducer Information

DL Model Serial # 

Personnel Emerson Belland, Ryan McLean Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

FH 950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) 2 m u/s of PT

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 10:30 End 11:10 Location

17-Oct-13 Start Reading 0.431 Time 10:30
Start Time: 10:30:00 AM End Time: 11:40:00 AM End Reading 0.431 Time 11:10

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 6.55 0.00 0.00 0.001 0 0.000 0.0
Weather Conditions Fair, sunny 2 6.50 0.04 0.05 0.008 0 0.000 0.0

3 6.15 0.17 0.35 0.043 0.01 0.000 0.1

GDL 21314003 4 6.00 0.14 0.15 0.021 0.04 0.001 0.2

5 5.85 0.20 0.15 0.030 0.2 0.006 1.1

6 5.70 0.19 0.15 0.029 0.34 0.010 1.7

7 5.55 0.20 0.15 0.030 0.39 0.012 2.1
8 5.40 0.23 0.15 0.046 0.51 0.023 4.2

9 5.15 0.30 0.25 0.068 0.48 0.032 5.8

10 4.95 0.39 0.20 0.088 0.46 0.040 7.2

11 4.70 0.38 0.25 0.086 0.63 0.054 9.6

12 4.50 0.40 0.20 0.070 0.39 0.027 4.9

13 4.35 0.45 0.15 0.079 0.39 0.031 5.5

14 4.15 0.46 0.20 0.080 0.59 0.047 8.5

15 4.00 0.45 0.15 0.068 0.56 0.038 6.8

16 3.85 0.47 0.15 0.071 0.51 0.036 6.4

17 3.70 0.44 0.15 0.066 0.44 0.029 5.2

18 3.55 0.46 0.15 0.069 0.41 0.028 5.1

19 3.40 0.48 0.15 0.072 0.57 0.041 7.3

20 3.25 0.42 0.15 0.084 0.61 0.051 9.2

21 3.00 0.40 0.25 0.090 0.39 0.035 6.3

22 2.80 0.40 0.20 0.090 0.15 0.014 2.4

23 2.55 0.20 0.25 0.050 0.07 0.004 0.6

24 2.30 0.19 0.25 0.038 -0.01 0.000 -0.1

RB 25 2.15 0.00 0.15 0.014 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.559 100.0

n/a

n/a

0.431

n/a

4.40

1.39

25

0.40
0.559

FH950

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Time (24 hr) 3 m u/s of PT

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 130881001502

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Emerson Belland, Steven Mowhet

Station Coordinates

Transducer Information

DL Model Serial # 

Summary General Notes

Survey heights by total station - No TBM taken. Stage obtained from PT reading. 
n/a - no survey conducted

Stage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Cross Section Area (m2)
Number of Verticals in Survey

Average Velocity (m/s)

Discharge (m3/s)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Start 10:35 End 11:20 Location

25-Mar-14 Start Reading n/a Time n/a

Start Time: 10:35:00 AM End Time: 12:00:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes No. (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1 2.10 0.00 0.00 0.003 0 0.000 0.0

Weather Conditions Snowing, windy, -10 2 2.11 0.51 0.01 0.026 0.46 0.012 6.7

3 2.20 0.54 0.09 0.051 0.5 0.026 14.6

GDL 21314003 4 2.30 0.52 0.10 0.052 0.47 0.024 13.9

5 2.40 0.52 0.10 0.052 0.54 0.028 16.0

6 2.50 0.52 0.10 0.052 0.52 0.027 15.4

7 2.60 0.52 0.10 0.052 0.43 0.022 12.7

8 2.70 0.51 0.10 0.051 0.3 0.015 8.7

9 2.80 0.52 0.10 0.052 0.22 0.011 6.5

10 2.90 0.56 0.10 0.056 0.1 0.006 3.2

11 3.00 0.57 0.10 0.057 0.04 0.002 1.3

12 3.10 0.58 0.10 0.058 0.01 0.001 0.3

13 3.20 0.63 0.10 0.094 0.01 0.001 0.5

14 3.40 0.66 0.20 0.132 0 0.000 0.0

15 3.60 0.70 0.20 0.140 0 0.000 0.0

16 3.80 0.73 0.20 0.183 0 0.000 0.0

17 4.10 0.60 0.30 0.165 0 0.000 0.0

18 4.35 0.48 0.25 0.132 0 0.000 0.0

19 4.65 0.41 0.30 0.072 0 0.000 0.0

RB 20 4.70 0.00 0.05 0.000 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.175 100.0

n/a

n/a

n/a

n/a

2.60

1.48

20

0.12

Discharge (m3/s) 0.175

Cross Section Area (m2)

Number of Verticals in Survey

Average Velocity (m/s)

Summary General Notes

n/a - no survey conducted, no real time reading recordedStage from WL Survey (m)

Stage from PT Survey + RTR (m)

Pressure Transducer RTR (m)

Pressure Transducer Elevation (m)

Wetted Width (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Stage (m)

Station Coordinates

Transducer Information

DL Model Serial # 

Time at Site (24 hr)

Total Q

FH950

Site Information Discharge Measurement  -  Mid-section Method

Personnel Emerson Belland Velocity (m/s)

Stream Name Brucejack Creek Flow Meter Type Electromagnetic Instrument Serial # 130861001498

Date Monitored

Station Identification BJL-H1A Method Velocity-area (Mid-section) Instrument Model

Project Name KSM Time (24 hr) At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 9:59 End 10:40 Location

Method

Flow Meter Type

25-Apr-14 Start Reading n/a Time n/a

Start Time: 9:59:00 AM End Time: 11:00:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 1.40 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions 1.50 0.15 0.1 0.02 0 0.000 0.0

1.60 0.14 0.1 0.01 0.09 0.001 1.9

GDL 21314003 1.70 0.13 0.1 0.01 0.14 0.002 2.7

1.80 0.14 0.1 0.01 0.14 0.002 2.9

1.90 0.12 0.1 0.01 0.16 0.002 2.8

2.00 0.12 0.1 0.01 0.17 0.002 3.0

2.10 0.14 0.1 0.01 0.22 0.003 4.5

2.20 0.14 0.1 0.01 0.25 0.004 5.1

2.30 0.13 0.1 0.01 0.23 0.003 4.4

2.40 0.14 0.1 0.01 0.23 0.003 4.7

2.50 0.15 0.1 0.02 0.24 0.004 5.3

2.60 0.16 0.1 0.02 0.26 0.004 6.1

2.70 0.17 0.1 0.02 0.27 0.005 6.7

2.80 0.18 0.1 0.02 0.21 0.004 5.6

2.90 0.16 0.1 0.02 0.23 0.004 5.4

3.00 0.14 0.1 0.01 0.24 0.003 4.9

3.10 0.14 0.1 0.01 0.25 0.004 5.1

3.20 0.15 0.1 0.02 0.27 0.004 5.9

3.30 0.16 0.1 0.02 0.27 0.004 6.3

3.40 0.18 0.1 0.03 0.2 0.005 7.9

3.60 0.15 0.2 0.02 0.19 0.004 6.3

3.70 0.10 0.1 0.02 0.09 0.002 2.3

LB (ice) 3.95 0.00 0.3 0.01 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.068 100.0

n/a

0.068

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel E. Belland Velocity (m/s)

Stream Name Electromagnetic Instrument Serial #

Station Coordinates

Transducer Information

DL Model Serial # 

General Notes

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Reading (m)

Summary

Pressure Transducer Elevation (m)

Stage (m) n/a - no survey conducted, no real time reading recorded

Discharge (m3/s)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 10:38 End 11:20 Location

Method

Flow Meter Type

14-May-14 Start Reading n/a Time n/a

Start Time: 10:38:00 AM End Time: 11:30:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 RB 2.60 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions 2.80 0.24 0.2 0.04 0.17 0.006 1.2

2.90 0.36 0.1 0.05 0.09 0.005 1.0

GDL 21314003 3.10 0.56 0.2 0.08 0.15 0.013 2.5

3.20 0.54 0.1 0.05 0.22 0.012 2.4

3.30 0.54 0.1 0.05 0.32 0.017 3.5

3.40 0.54 0.1 0.05 0.39 0.021 4.2

3.50 0.56 0.1 0.06 0.33 0.018 3.7

3.60 0.48 0.1 0.05 0.3 0.014 2.9

3.70 0.54 0.1 0.05 0.35 0.019 3.8

3.80 0.53 0.1 0.05 0.47 0.025 5.0

3.90 0.53 0.1 0.05 0.58 0.031 6.2

4.00 0.52 0.1 0.05 0.73 0.038 7.6

4.10 0.52 0.1 0.05 0.64 0.033 6.7

4.20 0.50 0.1 0.05 0.75 0.038 7.5

4.30 0.48 0.1 0.05 0.69 0.033 6.7

4.40 0.50 0.1 0.05 0.64 0.032 6.4

4.50 0.48 0.1 0.05 0.56 0.027 5.4

4.60 0.42 0.1 0.05 0.54 0.028 5.7

4.75 0.41 0.2 0.06 0.53 0.033 6.6

4.90 0.40 0.2 0.06 0.36 0.022 4.3

5.05 0.32 0.1 0.05 0.23 0.011 2.2

5.20 0.30 0.2 0.04 0.18 0.007 1.4

5.30 0.26 0.1 0.05 0.16 0.007 1.5

5.55 0.20 0.3 0.09 0.08 0.007 1.4

6.15 0.06 0.6 0.04 0.01 0.000 0.1

BM# Established Elevation (m) Difference (m) Notes 6.90 0.00 0.8 0.02 0 0.000 0.0

0.497 100.0

n/a

0.497

n/a

n/a

General Notes

Total Q

Pressure Transducer Elevation (m)

Stage (m) n/a - no survey conducted, no real time reading recorded

Discharge (m3/s)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Reading (m)

Summary

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel E. Belland Velocity (m/s)

Stream Name Brucejack Creek Electromagnetic Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 11:00 End 11:40 Location

Method

Flow Meter Type

28-May-14 Start Reading n/a Time n/a

Start Time: 11:00:00 AM End Time: 11:53:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 7.30 0.00 0.0 0.04 0 0.000 0.0

Weather Conditions 7.90 0.12 0.6 0.05 0.05 0.003 0.2

8.15 0.08 0.3 0.02 0.19 0.004 0.3

GDL 21314003 8.40 0.09 0.3 0.02 0.31 0.006 0.5

8.60 0.18 0.2 0.04 0.77 0.028 2.2

8.80 0.26 0.2 0.05 0.7 0.036 2.9

9.00 0.22 0.2 0.04 0.49 0.022 1.7

9.20 0.26 0.2 0.04 0.95 0.040 3.1

9.32 0.35 0.1 0.04 0.67 0.029 2.3

9.45 0.38 0.1 0.06 0.94 0.059 4.6

9.65 0.38 0.2 0.07 0.91 0.061 4.8

9.80 0.40 0.2 0.05 1.11 0.056 4.4

9.90 0.40 0.1 0.05 1.17 0.059 4.6

10.05 0.42 0.2 0.06 1.13 0.071 5.6

10.20 0.44 0.1 0.07 1.06 0.070 5.5

10.35 0.46 0.2 0.07 1.06 0.073 5.8

10.50 0.45 0.2 0.08 1.03 0.081 6.4

10.70 0.42 0.2 0.08 1.06 0.089 7.0

10.90 0.40 0.2 0.08 0.97 0.078 6.1

11.10 0.38 0.2 0.08 0.98 0.074 5.9

11.30 0.36 0.2 0.07 0.88 0.063 5.0

11.50 0.32 0.2 0.06 0.88 0.056 4.4

11.70 0.36 0.2 0.07 0.87 0.063 4.9

11.90 0.31 0.2 0.06 0.89 0.055 4.3

12.10 0.28 0.2 0.06 0.74 0.041 3.3

12.30 0.30 0.2 0.06 0.46 0.028 2.2

BM# Established Elevation (m) Difference (m) Notes 12.50 0.32 0.2 0.08 0.35 0.026 2.1

12.77 0.24 0.3 0.04 -0.02 -0.001 -0.1

12.80 0.00 0.0 0.00 0 0.000 0.0

1.269 100.0

n/a

1.3

n/a

n/a

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Total Q

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

131631001563

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel E.Belland Velocity (m/s)

Stream Name BJ Creek Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 11:00 End 11:40 Location

Method

Flow Meter Type

25-Jun-14 Start Reading n/a Time n/a

Start Time: 11:00:00 AM End Time: 11:40:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 LB 1.30 0.00 0.0 0.06 0 0.000 0.0

Weather Conditions 1.80 0.25 0.5 0.08 0.46 0.035 1.7

1.90 0.24 0.1 0.02 0.66 0.016 0.8

GDL 21314003 2.00 0.24 0.1 0.02 0.73 0.018 0.8

2.10 0.26 0.1 0.03 0.93 0.024 1.2

2.20 0.36 0.1 0.04 0.8 0.029 1.4

2.30 0.32 0.1 0.03 0.88 0.028 1.4

2.40 0.29 0.1 0.04 0.49 0.021 1.0

2.60 0.47 0.2 0.08 0.47 0.039 1.9

2.75 0.48 0.2 0.06 1.15 0.069 3.3

2.85 0.48 0.1 0.06 0.99 0.059 2.9

3.00 0.47 0.2 0.09 0.95 0.089 4.3

3.25 0.56 0.3 0.10 0.93 0.091 4.4

3.35 0.55 0.1 0.08 0.97 0.080 3.9

3.55 0.64 0.2 0.11 1 0.112 5.4

3.70 0.70 0.2 0.12 1.04 0.127 6.2

3.90 0.66 0.2 0.13 1.01 0.133 6.4

4.10 0.75 0.2 0.15 0.98 0.147 7.1

4.30 0.75 0.2 0.15 0.93 0.140 6.7

4.50 0.72 0.2 0.11 0.87 0.094 4.5

4.60 0.76 0.1 0.10 0.78 0.074 3.6

4.75 0.71 0.2 0.11 0.8 0.085 4.1

4.90 0.70 0.2 0.12 0.85 0.104 5.0

5.10 0.73 0.2 0.15 1.03 0.150 7.3

5.30 0.71 0.2 0.14 0.91 0.129 6.2

5.50 0.59 0.2 0.15 0.96 0.142 6.8

BM# Established Elevation (m) Difference (m) Notes 5.80 0.26 0.3 0.06 0.41 0.024 1.2

5.95 0.32 0.2 0.05 0.15 0.007 0.3

6.10 0.22 0.1 0.05 0.06 0.003 0.1

6.37 0.00 0.3 0.03 0 0.000 0.0

2.070 100.0

n/a

2.1

n/a

n/a

Project Name KSM At hydrometric station

Time at Site (24 hr)

Site Information Discharge Measurement  -  Mid-section Method

Brucejack Creek

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

Instrument Serial # 130861001498

Date Monitored
Stage (m)

Station Coordinates

Velocity (m/s)

Stream Name

Personnel DK, EB

Transducer Information

DL Model Serial # 

Pressure Transducer Reading (m)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 11:00 End 11:40 Location

Method

Flow Meter Type

15-Jul-14 Start Reading n/a Time n/a

Start Time: 11:00:00 AM End Time: 12:00:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 1.9 0 0.0 0.01 0 0 0.0

Weather Conditions 2 0.15 0.1 0.02 0.18 0 0.0

2.2 0.23 0.2 0.05 0.36 0.02 1.5

GDL 21314003 2.4 0.22 0.2 0.04 0.56 0.02 1.5

2.6 0.22 0.2 0.04 0.88 0.04 3.0

2.8 0.3 0.2 0.06 0.77 0.05 3.7

3 0.4 0.2 0.07 0.82 0.06 4.4

3.15 0.38 0.2 0.07 0.75 0.05 3.7

3.35 0.43 0.2 0.08 0.77 0.06 4.4

3.53 0.54 0.2 0.09 0.68 0.06 4.4

3.7 0.54 0.2 0.09 0.75 0.06 4.4

3.85 0.56 0.2 0.08 0.81 0.07 5.2

4 0.56 0.2 0.08 0.82 0.07 5.2

4.15 0.59 0.2 0.09 0.75 0.07 5.2

4.3 0.67 0.1 0.10 0.75 0.07 5.2

4.45 0.67 0.2 0.11 0.75 0.09 6.3

4.64 0.65 0.2 0.11 0.67 0.09 6.3

4.8 0.66 0.2 0.10 0.61 0.06 4.4

4.95 0.65 0.2 0.10 0.54 0.05 3.7

5.1 0.68 0.1 0.12 0.68 0.08 5.9

5.3 0.66 0.2 0.13 0.76 0.1 7.4

5.5 0.64 0.2 0.19 0.72 0.14 10.4

5.9 0.2 0.4 0.06 0.59 0.03 2.2

6.1 0.28 0.2 0.08 0.14 0.02 1.5

6.45 0 0.4 0.00 0 0 0.0

BM# Established Elevation (m) Difference (m) Notes

1.350 100.0

n/a

1.4

n/a

n/a

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Total Q

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cameron McCarthy, DK Velocity (m/s)

Stream Name Brucejack Creek Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 17:50 End 18:30 Location

Method

Flow Meter Type

1-Aug-14 Start Reading n/a Time n/a

Start Time: 5:50:00 PM End Time: 6:30:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 2.12 0 0.0 0 0 0.000 0.0

Weather Conditions 2.23 0.08 0.1 0.01 0.08 0.001 0.1

2.4 0.1 0.2 0.03 0.22 0.007 0.8

GDL 21314003 2.77 0.43 0.4 0.12 0.49 0.059 7.0

2.95 0.47 0.2 0.08 0.67 0.054 6.4

3.1 0.58 0.2 0.09 0.68 0.061 7.3

3.25 0.58 0.2 0.09 0.59 0.053 6.4

3.4 0.53 0.2 0.08 0.39 0.031 3.7

3.55 0.55 0.2 0.08 0.45 0.036 4.3

3.7 0.57 0.2 0.08 0.52 0.042 5.0

3.85 0.56 0.2 0.08 0.62 0.050 5.9

4 0.58 0.2 0.09 0.66 0.059 7.1

4.15 0.58 0.2 0.09 0.53 0.048 5.7

4.3 0.55 0.1 0.08 0.57 0.046 5.5

4.45 0.47 0.2 0.07 0.62 0.043 5.2

4.6 0.48 0.1 0.07 0.59 0.041 4.9

4.75 0.44 0.2 0.07 0.49 0.034 4.1

4.9 0.36 0.2 0.05 0.55 0.028 3.3

5.05 0.38 0.1 0.06 0.6 0.036 4.3

5.2 0.26 0.2 0.04 0.59 0.024 2.8

5.4 0.3 0.2 0.07 0.67 0.047 5.6

5.65 0.1 0.3 0.03 0.3 0.009 1.1

5.95 0.12 0.3 0.04 0.65 0.026 3.1

6.25 0.04 0.3 0.01 0.15 0.002 0.2

6.5 0.05 0.3 0.17 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.835 100.0

n/a

0.8

n/a

n/a

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Total Q

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel BL Velocity (m/s)

Stream Name Brucejack Creek Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 12:30 End 13:10 Location

Method

Flow Meter Type

7-Sep-14 Start Reading n/a Time n/a

Start Time: 12:30:00 PM End Time: 1:10:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 5.62 0 0.0 0 0 0.000 0.0

Weather Conditions 5.2 0.1 0.4 0.03 0.14 0.004 0.8

5 0.07 0.2 0.01 0.12 0.001 0.2

GDL 21314003 4.8 0.08 0.2 0.02 0.13 0.003 0.5

4.6 0.23 0.2 0.04 0.15 0.006 1.2

4.4 0.21 0.2 0.05 0.43 0.022 4.2

4.15 0.29 0.3 0.06 0.45 0.027 5.2

4 0.27 0.2 0.05 0.35 0.018 3.4

3.8 0.38 0.2 0.08 0.38 0.030 5.9

3.6 0.4 0.2 0.09 0.51 0.046 8.9

3.35 0.47 0.3 0.1 0.4 0.040 7.8

3.15 0.5 0.2 0.09 0.31 0.028 5.4

3 0.52 0.2 0.09 0.49 0.044 8.6

2.8 0.5 0.2 0.1 0.5 0.050 9.7

2.6 0.48 0.2 0.1 0.34 0.034 6.6

2.4 0.52 0.2 0.09 0.47 0.042 8.2

2.25 0.5 0.2 0.07 0.68 0.048 9.2

2.1 0.48 0.2 0.08 0.52 0.042 8.1

1.9 0.34 0.2 0.08 0.38 0.030 5.9

1.6 0.04 0.3 0.01 0.08 0.001 0.2

1.25 0 0.4 0 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.515 100.0

n/a

0.5

n/a

n/a

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Total Q

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel DK Velocity (m/s)

Stream Name Brucejack Creek Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 9:50 End 10:30 Location

Method

Flow Meter Type

4-Oct-14 Start Reading n/a Time n/a

Start Time: 9:50:00 AM End Time: 10:30:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 1.6 0.12 0.0 0.01 0.00 0.00 0.0

Weather Conditions 1.8 0.23 0.2 0.04 0.03 0.00 0.1

2.0 0.27 0.2 0.05 0.10 0.01 0.3

GDL 21314003 2.2 0.31 0.2 0.06 1.00 0.06 3.2

2.4 0.44 0.2 0.09 0.87 0.08 4.2

2.6 0.44 0.2 0.09 1.15 0.10 5.6

2.8 0.48 0.2 0.09 1.20 0.11 5.8

3.0 0.32 0.2 0.06 1.30 0.08 4.2

3.2 0.38 0.2 0.08 1.23 0.10 5.3

3.4 0.54 0.2 0.11 1.05 0.12 6.2

3.6 0.32 0.2 0.06 1.14 0.07 3.7

3.8 0.3 0.2 0.06 1.14 0.07 3.7

4.0 0.52 0.2 0.1 0.96 0.10 5.2

4.2 0.52 0.2 0.1 1.05 0.11 5.7

4.4 0.62 0.2 0.12 0.88 0.11 5.7

4.6 0.68 0.2 0.13 0.92 0.12 6.5

4.8 0.68 0.2 0.14 0.71 0.10 5.4

5.0 0.7 0.2 0.14 0.55 0.08 4.2

5.2 0.67 0.2 0.13 0.66 0.09 4.6

5.4 0.71 0.2 0.14 0.81 0.11 6.1

5.6 0.7 0.2 0.14 0.78 0.11 5.9

5.8 0.66 0.2 0.13 0.80 0.10 5.6

6.0 0.67 0.2 0.13 0.10 0.01 0.7

6.2 0.41 0.2 0.13 0.03 0.00 0.2

6.7 0.24 0.5 0.05 0.00 0.00 0.0

BM# Established Elevation (m) Difference (m) Notes

1.85 100

n/a

1.9

n/a

n/a

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Total Q

Station Coordinates

Transducer Information

DL Model Serial # 

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel BL Velocity (m/s)

Stream Name Brucejack Creek Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (BJL-H1A), 2013 

Time (24 hr) Start 10:30 End 11:15 Location

Method

Flow Meter Type

12-Oct-14 Start Reading n/a Time n/a

Start Time: 10:30:00 AM End Time: 11:15:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

425739 6259085 1.25 0 0.0 0 0 0.000 0.0

Weather Conditions 1.3 0.18 0.1 0.02 0.34 0.007 0.7

1.5 0.24 0.2 0.05 0.09 0.005 0.5

GDL 21314003 1.7 0.28 0.2 0.06 0.34 0.020 2.2

1.9 0.26 0.2 0.05 0.49 0.025 2.6

2.1 0.29 0.2 0.06 0.66 0.040 4.2

2.3 0.38 0.2 0.08 0.51 0.041 4.3

2.5 0.34 0.2 0.07 0.59 0.041 4.4

2.7 0.41 0.2 0.08 0.58 0.046 4.9

2.9 0.5 0.2 0.1 0.55 0.055 5.8

3.1 0.47 0.2 0.09 0.65 0.059 6.2

3.3 0.49 0.2 0.1 0.68 0.068 7.2

3.5 0.61 0.2 0.12 0.52 0.062 6.6

3.7 0.62 0.2 0.12 0.65 0.078 8.2

3.9 0.61 0.2 0.12 0.52 0.062 6.6

4.1 0.56 0.2 0.11 0.39 0.043 4.5

4.3 0.62 0.2 0.12 0.45 0.054 5.7

4.5 0.57 0.2 0.11 0.75 0.083 8.7

4.7 0.59 0.2 0.12 0.78 0.094 9.9

4.9 0.43 0.2 0.1 0.5 0.050 5.3

5.15 0.13 0.3 0.03 0.32 0.010 1.0

5.35 0.14 0.2 0.03 0.19 0.006 0.6

5.6 0 0.3 0 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.95 100.0

n/a

0.9

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At hydrometric station

Station Identification BJL-H1A Velocity-area (Mid-section) Instrument Model FH950

130861001498

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, BL Velocity (m/s)

Stream Name Brucejack Creek Instrument Serial #

Station Coordinates

Transducer Information

DL Model Serial # 

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m) Stage obtained from PT reading

Discharge (m3/s) n/a - no survey conducted, no real time reading recorded

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Reading (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 10:46 End 11:08 Location

Method

Flow Meter Type

1-Mar-13 Start Reading 0.369 Time 11:18

Start Time: 10:10:00 AM End Time: 11:50:00 AM End Reading 0.369 Time 11:18

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 LB 0.65 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Light cloud/sun 0.90 0.07 0.3 0.02 0.06 0.001 4.5

1.20 0.12 0.3 0.04 0.03 0.001 4.2

GDL 1.50 0.12 0.3 0.04 0.07 0.003 9.7

1.624618 0.021632 1.80 0.13 0.3 0.04 -0.02 -0.001 -3.0

Active 11.32 2.10 0.18 0.3 0.04 0.01 0.000 1.4

15092 117575 2.20 0.18 0.1 0.02 0.05 0.001 3.5

2.30 0.16 0.1 0.02 0.15 0.002 9.3

2.40 0.15 0.1 0.02 0.18 0.003 10.4

No Survey Performed 2.50 0.13 0.1 0.01 0.1 0.001 5.0

2.60 0.10 0.1 0.01 0.26 0.003 10.0

2.70 0.10 0.1 0.01 0.3 0.003 11.6

2.80 0.12 0.1 0.01 0.2 0.002 9.3

2.90 0.12 0.1 0.01 0.12 0.001 5.6

3.00 0.11 0.1 0.01 0.22 0.002 9.3

3.10 0.09 0.1 0.01 0.1 0.001 3.5

3.20 0.09 0.1 0.01 0.07 0.001 3.6

BM# Established Elevation (m) Difference (m) Notes 3.40 0.07 0.2 0.02 0.05 0.001 3.7

No Survey Performed 3.75 0.08 0.4 0.02 -0.02 0.000 -1.5

3.90 0.00 0.2 0.01 0 0.000 0.0

0.026 100.0

n/a

0.026

0.369

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 50 m downstream of station

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Stream Name Coulter Creek Electromagnetic

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FlowMate

Status Battery

# of Records Memory Free

Velocity (m/s)

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

General Notes

Stage (m)

Discharge (m3/s)

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Summary

Stage obtained from PT reading

n/a - no survey conducted
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 8:08 End 8:30 Location

Method

Flow Meter Type

1-May-13 Start Reading 0.45925 Time 8:30

Start Time: 7:50:00 AM End Time: 10:45:00 AM End Reading 0.45925 Time 8:30

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 LB 2.90 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions Snowing, 0 degrees 3.00 0.05 0.1 0.01 0.17 0.002 1.0

3.40 0.07 0.4 0.02 0.15 0.003 1.5

GDL Behind Rock 3.60 0.14 0.2 0.03 0.03 0.001 0.4

1.624618 0.021632 3.80 0.19 0.2 0.04 0.29 0.011 5.2

Active 11.24 4.00 0.20 0.2 0.04 0.35 0.014 6.6

21864 108803 4.20 0.21 0.2 0.04 0.35 0.015 6.9

4.40 0.24 0.2 0.05 0.31 0.015 7.0

4.60 0.25 0.2 0.05 0.47 0.024 11.1

Stn BS HI FS Elevation Notes 4.80 0.24 0.2 0.05 0.43 0.021 9.7

BM 19 1.896 101.907 100.011 5.00 0.23 0.2 0.05 0.38 0.017 8.2

Top Bolt 1.909 99.998 Behind Rock 5.20 0.13 0.2 0.03 0.08 0.002 1.0

PT 3.025 98.882 Behind Rock 5.40 0.15 0.2 0.03 -0.01 0.000 -0.1

WL 2.568 99.339 error Behind Rock 5.60 0.15 0.2 0.03 0.06 0.002 0.8

5.80 0.19 0.2 0.04 0.35 0.013 6.3

TP 1 2.203 101.785 2.325 99.582 6.00 0.20 0.2 0.04 0.21 0.008 4.0

WL 2.476 99.309 Good 6.20 0.25 0.2 0.05 0.27 0.014 6.4

PT 2.904 98.881 6.40 0.29 0.2 0.06 0.26 0.015 7.1

Top Bolt 1.788 99.997 6.60 0.25 0.2 0.05 0.34 0.017 8.0

TP 2 2.224 101.809 2.200 99.585 6.80 0.20 0.2 0.04 0.19 0.008 3.6

WL 2.500 99.309 Good 7.00 0.18 0.2 0.03 0.28 0.008 3.6

BM19 1.8 100.012 7.10 0.10 0.1 0.02 0.24 0.004 1.7

BM# Established Elevation (m) Difference (m) Notes RB 7.30 0.00 0.2 0.01 0 0.000 0.0

BM 19 100.011 -0.001

0.212 100.0

99.309

0.2

0.459

98.850

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 50 m downstream of station

Velocity (m/s)

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Coulter Creek Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Mean Elevation (this date) (m)

100.012

Total Q

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Summary General Notes

Stage (m) Stage adjusted based on PT reading

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 2:15 End 3:10 Location

Method

Flow Meter Type

15-Jun-13 Start Reading 0.819 Time 15:20

Start Time: 12:30:00 PM End Time: 3:30:00 PM End Reading 0.819 Time 15:20

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 RB 3.20 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Sunny 3.70 0.09 0.5 0.04 0.19 0.007 0.2

4.00 0.15 0.3 0.05 0.53 0.024 0.6

GDL On a rock 4.30 0.12 0.3 0.04 0.72 0.026 0.7

1.624618 0.021632 4.60 0.29 0.3 0.09 0.72 0.063 1.6

Active 11.25 4.90 0.40 0.3 0.12 0.71 0.084 2.2

28378 102289 5.20 0.41 0.3 0.12 0.81 0.100 2.6

5.50 0.43 0.3 0.13 1.05 0.134 3.5

5.80 0.46 0.3 0.14 1.34 0.95 0.157 4.1

Stn BS HI FS Elevation Notes 6.10 0.52 0.3 0.16 1.55 1.14 0.209 5.5

BM 19 0.976 100.987 100.011 6.40 0.49 0.3 0.15 1.84 1.48 0.243 6.4

Top Threaded Rod 0.991 99.996 6.70 0.46 0.3 0.14 1.87 1.62 0.239 6.3

3rd to Threaded Rod 1.260 99.727 7.00 0.44 0.3 0.13 2.06 1.40 0.229 6.0

PT 2.125 98.862 7.30 0.46 0.3 0.14 1.94 1.47 0.234 6.1

WL 1.282 99.705 7.60 0.52 0.3 0.16 1.93 1.24 0.246 6.5

TBM 0.988 100.994 0.981 100.006 7.90 0.58 0.3 0.17 1.84 1.17 0.261 6.9

WL 1.288 99.706 8.20 0.55 0.3 0.16 1.82 0.89 0.223 5.8

PT 2.122 98.872 8.50 0.59 0.3 0.16 1.90 1.38 0.268 7.0

BM 3 1.267 99.727 8.75 0.55 0.3 0.14 1.92 1.39 0.227 6.0

BM 2 0.998 99.996 9.00 0.40 0.3 0.11 1.90 1.11 0.164 4.3

BM 1 0.983 100.011 9.30 0.52 0.3 0.16 1.83 1.17 0.233 6.1

9.60 0.50 0.3 0.15 1.70 1.36 0.231 6.1

9.90 0.30 0.3 0.09 1.56 1.31 0.131 3.4

10.20 0.27 0.3 0.07 1.02 0.070 1.8

10.40 0.09 0.2 0.01 0.69 0.009 0.2

BM# Established Elevation (m) Difference (m) Notes 10.50 0.00 0.1 0.00 0 0.000 0.0

BM 19 100.011 0.000

3.815 100.0

99.706

Cross Sectional Area 2.828

Average Velocity 1.349

3.82

0.819

98.886

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM CLC-H1

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Bob Burns

Stream Name Coulter Creek Electromagnetic

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FloMate

Status Battery

# of Records Memory Free

Velocity (m/s)

Station Cordinates

Transducer Information

DL Model Serial #

Gain Offset

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Water rose several cm during flow measurement

Stage adjusted based on PT reading

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.011
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 12:35 End 13:15 Location

Method

Flow Meter Type

22-Jul-13 Start Reading 0.438 Time 12:11

Start Time: 12:25:00 PM End Time: 2:00:00 PM End Reading 0.438 Time 12:11

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 RB 2.20 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions sunny, partly cloudy 2.70 0.09 0.5 0.03 0.07 0.002 1.0

2.90 0.12 0.2 0.02 0.09 0.002 1.0

GDL 3.10 0.14 0.2 0.03 0.12 0.003 1.5

1.624618 0.021632 3.30 0.15 0.2 0.03 0.14 0.004 2.0

ok 11.2452 3.50 0.18 0.2 0.04 0.17 0.006 2.9

33688 98979 3.70 0.26 0.2 0.05 0.18 0.008 3.8

3.85 0.29 0.2 0.04 0.24 0.010 4.8

4.00 0.26 0.2 0.04 0.27 0.010 4.8

Stn BS HI FS Elevation Notes 4.15 0.30 0.2 0.05 0.28 0.013 5.9

BM 19 1.156 101.167 100.011 4.30 0.27 0.1 0.04 0.29 0.012 5.5

Top T Rod 1.171 99.996 4.45 0.29 0.2 0.04 0.27 0.012 5.4

3rd Top T Rod 1.439 99.728 4.60 0.26 0.1 0.04 0.34 0.013 6.1

PT 2.286 98.881 4.75 0.24 0.2 0.04 0.4 0.015 6.7

WL 1.880 99.287 4.90 0.24 0.2 0.04 0.45 0.016 7.6

a1 2.081 99.086 5.05 0.21 0.1 0.03 0.48 0.015 7.1

a2 2.074 99.093 5.20 0.18 0.2 0.03 0.44 0.012 5.6

TP 1.763 101.179 1.751 99.416 5.35 0.26 0.1 0.04 0.19 0.007 3.4

WL 1.894 99.285 5.50 0.23 0.2 0.03 0.32 0.011 5.1

PT 2.299 98.880 5.65 0.18 0.2 0.03 0.41 0.011 5.2

3rd top T Rod 1.451 99.728 5.80 0.17 0.1 0.03 0.42 0.011 4.9

Top T Rod 1.182 99.997 5.95 0.15 0.2 0.02 0.37 0.008 3.9

19 1.168 100.011 6.10 0.15 0.1 0.02 0.3 0.007 3.2

6.25 0.12 0.2 0.02 0.28 0.005 2.4

6.40 0.11 0.2 0.01 0.05 0.001 0.3

BM# Established Elevation (m) Difference (m) Notes LB 6.50 0.00 0.1 0.00 0 0.000 0.0

BM 19

0.217 100.0

99.286

0.2

0.438

98.848

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM In PT pool

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Daniel Helm

Stream Name Coulter Creek Magnetic Instrument Serial # 12921

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FloMate

Status Battery

# of Records Memory Free

Velocity (m/s)

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Air temp 24°C. Water temp 13°C

Stage adjusted based on PT reading

Total Q

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.011

Page 4 of 8



Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 10:20 End 11:00 Location

Method

Flow Meter Type

6-Feb-14 Start Reading n/a Time 10:20

Start Time: 9:30:00 AM End Time: 11:15:00 AM End Reading n/a Time 11:00

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 RB 5.25 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Clear, -14 degrees 5.15 0.16 0.1 0.02 0 0.000 0.0

5.00 0.16 0.2 0.03 0 0.000 0.0

GDL 4.80 0.14 0.2 0.03 0.1 0.003 2.8

1.624618 0.021632 4.60 0.14 0.2 0.03 0.21 0.006 5.8

ok 10.65 4.40 0.08 0.2 0.02 0.18 0.003 2.9

70020 10632 4.20 0.10 0.2 0.02 -0.06 -0.001 -1.2

4.00 0.11 0.2 0.02 0.12 0.003 2.6

3.80 0.17 0.2 0.03 0.39 0.010 9.9

No Survey Performed 3.70 0.16 0.1 0.02 0.44 0.007 7.0

3.60 0.16 0.1 0.02 0.35 0.008 8.3

3.40 0.07 0.2 0.01 0.31 0.004 4.3

3.20 0.07 0.2 0.01 0.46 0.006 6.4

3.00 0.11 0.2 0.02 0.42 0.009 9.2

2.80 0.16 0.2 0.03 0.31 0.010 9.8

2.60 0.15 0.2 0.03 0.28 0.008 8.3

2.40 0.16 0.2 0.03 0.29 0.009 9.2

2.20 0.18 0.2 0.04 0.25 0.009 8.9

2.00 0.20 0.2 0.04 0.07 0.003 2.8

1.80 0.20 0.2 0.04 0.04 0.002 1.6

1.60 0.06 0.2 0.02 0.09 0.001 1.3

1.30 0.01 0.3 0.00 -0.01 0.000 0.0

LB 1.05 0.00 0.3 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.101 100.0

n/a

Cross Sectional Area 0.513

Average Velocity 0.196

0.1

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 5 m downstream of station

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name Coulter Creek Electromagnetic

Total Q

Station Cordinates

Transducer Information

DL Model

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

# of Records Memory Free

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

n/a - no survey conducted, no real time reading obtained
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Time (24 hr) Start 9:00 End 9:40 Location

Method

Flow Meter Type

5-May-14 Start Reading 0.618 Time 8:30

Start Time: 8:00:00 AM End Time: 12:30:00 PM End Reading 0.618 Time 8:30

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

407511 6267933 LB 0.70 0.00 0.0 0.00 0.00 0.000 0.0

Weather Conditions Clear 0.80 0.18 0.1 0.04 0.36 0.013 1.1

1.10 0.22 0.3 0.07 0.65 0.043 3.5

GDL 1.40 0.28 0.3 0.08 0.89 0.075 6.1

1.624618 0.021632 1.70 0.30 0.3 0.08 1.07 0.080 6.6

Active 10.67 1.90 0.30 0.2 0.06 1.16 0.070 5.7

23000/cleared 130607 2.10 0.31 0.2 0.06 0.83 0.051 4.2

2.30 0.32 0.2 0.06 1.00 0.064 5.3

2.50 0.35 0.2 0.07 0.79 0.055 4.5

Stn 2.313 HI FS Elevation Notes 2.70 0.35 0.2 0.07 1.01 0.071 5.8

BM 19 2.313 102.324 100.011 2.90 0.34 0.2 0.07 1.01 0.069 5.6

BM 95 2.743 99.581 new 3.10 0.33 0.2 0.07 1.06 0.070 5.7

BM 59 1.922 100.402 new 3.30 0.37 0.2 0.07 0.93 0.069 5.7

SG 2.209 100.115 3.50 0.32 0.2 0.06 0.97 0.062 5.1

PT 3.442 98.882 3.70 0.32 0.2 0.06 1.03 0.066 5.4

WL 2.869 99.455 3.90 0.34 0.2 0.07 1.01 0.069 5.6

TP 2.737 99.587 4.10 0.32 0.2 0.06 0.95 0.061 5.0

TP 2.727 102.314 4.30 0.32 0.2 0.06 0.76 0.049 4.0

WL 2.856 99.458 4.50 0.32 0.2 0.08 0.73 0.058 4.8

PT 3.432 98.882 4.80 0.32 0.3 0.10 0.64 0.061 5.0

SG 2.199 100.115 5.10 0.25 0.3 0.08 0.40 0.030 2.5

BM 59 1.911 100.403 new 5.40 0.19 0.3 0.06 0.39 0.022 1.8

BM 95 2.734 99.580 new 5.70 0.14 0.3 0.04 0.16 0.007 0.6

BM 19 2.304 100.010 6.00 0.08 0.3 0.03 0.12 0.003 0.3

6.35 0.06 0.4 0.02 0.01 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes 6.65 0.00 0.3 0.00 0.00 0.000 0.0

BM 19 100.011 0.000

BM 95 99.581 0.001

BM 59 100.403 0.001 1.218 100.0

99.457

Cross Sectional Area 1.515

Average Velocity 0.804

1.2

0.618

98.839

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Stage adjusted based on PT reading

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.011

99.581

100.403

Station Cordinates

Transducer Information

DL Model

Gain Offset

Status Battery

# of Records Memory Free

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

6591

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel C.Hall, C.Evans Velocity (m/s)

Stream Name Coulter Creek Electromagnetic Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM ~100 m downstream of station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Measurement Time Start 10:45 End 11:30 Location

Method

Flow Meter Type

12-Jun-14 Start Reading 0.723 Time 11:40 0.452

Start Time: 10:30:00 AM End Time: 12:00:00 PM End Reading 0.723 Time 11:40 11:40

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% (m3/s) (m3/s) %

407511 6267933 1 RB 9.00 0.00 0.0 0.01 0.00 0.000 0.0

Weather Conditions Sunny 2 8.80 0.06 0.2 0.02 0.22 0.004 0.2

3 8.40 0.06 0.4 0.02 0.51 0.012 0.6

GDL 4 8.00 0.28 0.4 0.11 0.54 0.057 2.6

1.624618 0.021632 5 7.65 0.29 0.4 0.10 0.63 0.064 2.9

Logging 10.65 6 7.30 0.18 0.4 0.06 0.58 0.034 1.5

5492 125175 7 7.00 0.33 0.3 0.10 0.85 0.084 3.8

8 6.70 0.30 0.3 0.09 1.08 0.097 4.4

9 On Rock 6.40 0.25 0.3 0.08 1.19 0.089 4.0

Stn 1.032 HI FS Elevation Notes 10 6.10 0.31 0.3 0.09 1.32 0.113 5.1

19 1.032 101.043 100.011 11 5.85 0.36 0.3 0.09 1.39 0.125 5.6

95 1.465 99.578 12 5.60 0.34 0.3 0.09 1.38 0.117 5.3

59 0.642 100.401 13 5.35 0.40 0.3 0.12 1.31 0.157 7.1

WL 1.465 99.578 14 5.00 0.45 0.4 0.11 1.20 0.135 6.1

PT 2.162 98.881 15 4.85 0.45 0.2 0.09 1.33 0.120 5.4

SG 0.930 100.113 16 4.60 0.45 0.3 0.11 1.13 0.127 5.7

17 4.35 0.44 0.3 0.11 1.01 0.111 5.0

TBM 1.459 99.584 18 On Rock 4.10 0.35 0.3 0.09 1.34 0.117 5.3

TBM 1.448 101.032 99.584 19 3.85 0.45 0.3 0.11 1.38 0.155 7.0

19 1.023 100.009 20 3.60 0.46 0.3 0.12 1.39 0.160 7.2

95 1.453 99.579 21 3.35 0.44 0.3 0.11 1.40 0.154 6.9

59 0.631 100.401 22 3.10 0.30 0.3 0.08 1.34 0.111 5.0

WL 1.453 99.579 23 2.80 0.28 0.3 0.08 0.87 0.067 3.0

PT 2.152 98.880 24 2.55 0.08 0.3 0.03 0.45 0.013 0.6

SG 0.920 100.112 25 LB 2.10 0.00 0.5 0.00 0.00 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

19 100.011 -0.001

95 99.581 -0.003

59 100.403 -0.002 2.223 100.0

0.452

99.579

0.723

98.856

2.223

Cross Sectional Area 1.995

Average Velocity 1.114

Project Name KSM 4 m downstream of station

Date Monitored Real Time Reading 
(m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

Stream Name Coulter Creek Electromagnetic

Station Identification CLC-H1 Velocity-area (Mid-section) Instrument Model FH950

100.401

Station Cordinates

Transducer Information

DL Model

Time at Site (24 hr) Time of SG Reading

Mean Elevation (this date) (m)

100.010

99.579

Discharge (m3/s)

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Stage adjusted based on PT reading

Personnel Cam Evans, Chris Ho

Total Q

# of Records Memory Free

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (CLC-H1), 2014

Measurement Time Start 14:22 End 14:52 Location

Method

Flow Meter Type

30-Jul-14 Start Reading 0.565 Time 15:00 0.298

Start Time: 2:10:00 PM End Time: 3:30:00 PM End Reading 0.565 Time 15:00 15:00

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation No. Notes (m) (m) (m) (m2) 60% 20% (m3/s) (m3/s) %

Easting Northing 1 RB 3.05 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions 407511 6267933 2 3.10 0.10 0.1 0.02 0.04 0.001 0.1

3 3.35 0.11 0.3 0.03 0.55 0.015 2.4

GDL 4 3.60 0.15 0.3 0.04 0.53 0.020 3.2

1.624618 0.021632 5 3.85 0.18 0.3 0.05 0.55 0.025 4.0

Logging 10.65 6 4.10 0.25 0.3 0.06 0.61 0.038 6.1

7 4.35 0.28 0.3 0.07 0.59 0.041 6.6

8 On Rock 4.60 0.18 0.3 0.04 0.6 0.024 3.9

9 4.80 0.32 0.2 0.06 0.48 0.031 4.9

Stn 1.059 HI FS Elevation Notes 10 5.00 0.31 0.2 0.06 0.42 0.026 4.2

19 1.059 101.070 100.011 11 5.20 0.32 0.2 0.06 0.48 0.031 4.9

95 1.490 99.580 12 5.40 0.32 0.2 0.06 0.68 0.044 7.0

59 0.667 100.403 13 5.60 0.32 0.2 0.06 0.57 0.036 5.9

WL 1.655 99.415 14 5.80 0.30 0.2 0.06 0.81 0.049 7.8

PT 2.189 98.881 15 6.00 0.29 0.2 0.06 0.76 0.044 7.1

SG 0.956 100.114 16 6.20 0.29 0.2 0.06 0.82 0.048 7.6

17 6.40 0.26 0.2 0.05 0.79 0.041 6.6

TBM 1.630 99.440 18 6.60 0.22 0.2 0.04 0.81 0.036 5.7

TBM 1.689 101.129 99.440 19 On Rock 6.80 0.14 0.2 0.03 0.79 0.022 3.6

19 1.117 100.012 20 7.00 0.18 0.2 0.04 0.63 0.023 3.6

95 1.549 99.580 21 7.20 0.12 0.2 0.03 0.6 0.018 2.9

59 0.727 100.402 22 7.50 0.08 0.3 0.02 0.48 0.009 1.4

WL 1.715 99.414 23 7.65 0.08 0.2 0.01 0.32 0.003 0.4

PT 2.248 98.881 24 LB 7.70 0.00 0.0 0.00 0 0.000 0.0

SG 1.015 100.114

BM# Established Elevation (m) Difference (m) Notes

19 100.011 0.000

95 99.581 -0.001

59 100.403 -0.001 0.623 100.0

0.298

99.415

0.565

98.849

0.623

Cross Sectional Area 1.011

Average Velocity 0.616

Discharge (m3/s)

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

100.012

99.580

100.403

Station Cordinates

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

Transducer Information

DL Model Serial #

Personnel Cam Evans, Kerrith McKay

Time at Site (24 hr) Time of SG Reading

Stream Name Coulter Creek Electromagnetic

Station Identification

Total Q

Project Name KSM 60 m downstream of station

Date Monitored Real Time Reading 
(m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

CLC-H1 Velocity-area (Mid-section) Instrument Model FH950
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Time (24 hr) Start 2:40 End 3:05 Location

Method

Flow Meter Type

1-Mar-13 Start Reading 0.336 Time 3:15

Start Time: 2:00:00 PM End Time: 4:00:00 PM End Reading 0.336 Time 3:15

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

416277 6262834 472 RB 0.70 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions Sunny 0.85 0.05 0.2 0.01 -0.05 0.000 -0.5

1.05 0.08 0.2 0.02 0.23 0.004 4.5

Elf-2 2717010 1.25 0.11 0.2 0.02 0.32 0.007 8.6

3.5566 0 1.45 0.09 0.2 0.02 0.14 0.003 3.1

Okay 100% 1.65 0.12 0.2 0.02 0.19 0.005 5.6

13135 25750 1.85 0.15 0.2 0.03 0.2 0.006 7.3

2.05 0.14 0.2 0.03 0.06 0.002 2.1

2.25 0.13 0.2 0.03 -0.04 -0.001 -1.3

No Survey Performed 2.45 0.19 0.2 0.04 0.01 0.000 0.5

2.65 0.19 0.2 0.04 0.21 0.008 9.7

2.85 0.14 0.2 0.03 0.4 0.011 13.7

3.05 0.08 0.2 0.02 0.79 0.013 15.4

3.25 0.11 0.2 0.02 0.87 0.019 23.4

3.45 0.10 0.2 0.03 0.14 0.004 4.3

3.75 0.04 0.3 0.01 -0.16 -0.002 -2.0

3.95 0.06 0.2 0.01 -0.06 -0.001 -0.9

4.15 0.06 0.2 0.01 0.02 0.000 0.3

BM# Established Elevation (m) Difference (m) Notes 4.35 0.05 0.2 0.01 0.05 0.000 0.6

No Survey Performed 4.55 0.04 0.2 0.01 0.46 0.005 5.6

4.85 0.00 0.3 0.01 0 0.000 0.0

0.082 100.0

Discharge (m3/s) 0.08

0.336

n/a

Summary General Notes

Stage (m) n/a - no survey conducted

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

n/a

Total Q

Station Cordinates

Transducer Information

Logger Model Serial #

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

# of Records Memory Free

Velocity (m/s)

Station Identification GC-H1 Velocity-area (Mid-section) Instrument Model FloMate

Stream Name Gingras Creek Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM ~80 m downstream of station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.376

Time (24 hr): Start 10:00 End 11:00 1.133

Method 0.15

3-May-13 Probe Left WTW Ac LB 15.25 0.002

Start Time: 9:30:00 AM End Time: 11:30:00 AM Windsor Error (Std Dev in m3/s) n/a

Easting Northing Elevation

416277 6262834 472

Weather Conditions

Elf-2 2717010

3.5566 0

logging/okay 100%

Stn BS HI FS Elevation Notes

1 1.949 101.949 100.000

2 0.417 101.532

PT 3.858 98.091

WL 3.584 98.365

TBM 3.458 102.018 3.389 98.560

WL 3.653 98.365

PT 3.950 98.068

2 0.485 101.533

1 2.019 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1 100 0.001

BM 2 101.536 0.004

98.365

0.2

0.376

97.989

Station Identification GC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 3-May-13

Type of Salt:

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Station Cordinates

Sunny, Light Cloud

Transducer Information

DL Model Serial #

Gain Offset

Status Battery

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

101.533

General NotesSummary

Stage (m)

Discharge (m3/s)

Pressure Transducer Elevation (m)

Salt 30 m downstream of station at 10:15

Stage adjusted based on PT reading

Only one probe record

0.200

0.220

0.240

0.260

0.280

0.300

0.320

0.340

0.360

0.380

0.400

500 1000 1500 2000 2500 3000
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 (m
S/

cm
)

Elapsed Time (s)

Salt Dilution at GC-H1, 03/05/2013 

0.15 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Date Monitored: Pressure Transducer (m): 1.052

Time (24 hr): Start 14:40 End 15:40 2.056

Method 2.98

15-Jun-13 Probe LB 6596 Ac LB 1272 2.14

Start Time: 15:55 End Time: 17:30 6595 Ac RB 1740 2.11

Sifto Error (Std Dev in m3/s) 32.8

Easting Northing Elevation

416277 6262834 472

Weather Conditions

Elf-2 2717010

3.5566 0

logging/okay 100%

28404 16388

Stn BS HI FS Elevation Notes

BM 1 1.920 101.920 100.000

BM 2 0.385 101.535

BM 3 1.586 100.334

WL 2.935 98.985

TP 1.620 100.300

TP 1.609 101.909

WL 2.920 98.989

BM 3 1.575 100.334

BM 2 0.375 101.534

BM 1 1.909 100.000 0

0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100 0.000

BM 2 101.536 0.002

BM 3 100.335 0.001

98.987 Slug did not mix properly

n/a

1.052

97.935

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

100.334

General NotesSummary

Stage (m)

Discharge (m3/s) n/a - mixing was not achieved and no measurment calculated

101.535

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Cordinates

Sunny, Clear

Transducer Information

DL Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification GC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 15-Jun

80.0

85.0

90.0

95.0

100.0

105.0

110.0

15:50:24 15:53:17 15:56:10 15:59:02 16:01:55 16:04:48
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c 
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 (u
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cm
)

Time

Salt Dilution at GC-H1 June 15, 2013

RB Q = 2.49 m3/s

LB Q = 3.47 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.871

Time (24 hr): Start 14:50 End 16:00 2.537

Method 2.34

22-Jul-13 Probe LB 9595 Ac LB 2.571818153

Start Time: 14:50 End Time: 16:30 9596 Ac RB 2.56202503

Sifto Hy Grade Error % 1.1

Easting Northing Elevation

416277 6262834 472

Weather Conditions

Elf-2 2717010

3.5566 0

OK 100

33720 11899

Stn BS HI FS Elevation Notes

1 2.122 102.122 100.000

9 1.787 100.335

2 0.587 101.535

wl 3.285 98.837

tp 2.159 102.113 2.168 99.954

wl 3.276 98.837

2 0.577 101.536

9 1.777 100.336

1 2.112 100.001

0

0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 0.000

BM 2 101.536 1.201

BM 3 100.335 -1.200

98.837 Air temp = 21°C. Water temp = 7.4°C

2.3 Pprobes at heli landing ~ 100 m d/s of station. Salt at station.

Stage adjusted based on 

97.966

Pressure Transducer Reading (m) 0.871

Pressure Transducer Elevation (m)

101.535

General NotesSummary

Stage (m)

Discharge (m3/s)

100.335

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Cordinates

overcast and sunny periods

Transducer Information

DL Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Gingras Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification GC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 22-Jul-13
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Salt Dilution at GC-H1 July 22, 2013 

RB Q = 2.35 m3/s

LB Q = 2.33 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Start 15:00 End 16:00 Location

WTW

1-May-14 Start Reading 0.080 Time 14:30 Staff Gauge (m) 0.122

Start Time: 11:30 End Time: 15:30 End Reading 0.078 Time 15:30 Time of SG Reading 0.625

Mass of Salt 2.215 Mean Discharge 0.647

Easting Northing Elevation Sifto Error % 0%

416277 6262834 472 m Probe LB 6595 Ac LB 7253.680233 K (Cal. Constant) LB: 2.12

Weather Conditions Mixed sun/cloud Probe RB 6596 Ac RB 7256.523256 K (Cal. Constant) RB: 2.12

Elf-2 2717010 K values calculated were not realistic, approximate K values were used based on the June trip K values

3.5336 0.014

Logging 100.0

0 32,525

Stn BS HI FS Elevation Notes

BM53 0.548 100.548 100.000 new

BM54 0.231 100.317 new

BM55 0.635 99.913 new

PT 3.001 97.547 top

WL 2.918 97.630 top

SG 2.039 98.509

Pipe 1.517 99.031

TBM 2.612 97.936

TBM 2.590 100.526 97.936

BM53 0.526 100.000

BM54 0.209 100.317

BM55 0.612 99.914

PT 2.980 97.546

WL 2.897 97.629

SG 2.017 98.509

Pipe 1.495 99.031

BM# Established Elevation (m) Difference (m) Notes

BM53 100.000 0.000

BM54 100.317 0.000

BM55 99.914 0.001

0.122

97.630

0.077

97.552

0.647

Error % Between Probes 0.0

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel C.Hall, C.Evans

Project Name KSM Time (24 hr) ~100 m d/s of station

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

GC-H1B Method Salt dilution Instrument Model

Stream Name Gingras Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Transducer Information General Notes

DL Model Serial #

# of Records Memory Free

99.914

100.317

Gain Offset

Status Battery

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Pressure Transducer Elevation (m)

Discharge (m3/s)

150.0

200.0

250.0

300.0

350.0

400.0

15:07:12 15:10:05 15:12:58 15:15:50 15:18:43 15:21:36
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cm
Time 

Salt Dilution at GC-H1B

RB Probe Q =  0.647

LB Probe Q =  0.647
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Start 10:30 End 11:00 Location

WTW

9-Jun-14 Start Reading 0.160 Time 11:15 Staff Gauge (m) 0.209

Start Time: 10:00 End Time: 11:30 End Reading Time Time of SG Reading 11:15

Mass of Salt 4.384 Mean Discharge 1.179

Easting Northing Elevation Sifto Hygrade Error % 0%

416277 6262834 472 m Probe LB 6595 Ac LB 7883.65 K (Cal. Constant) LB: 2.13

Weather Conditions Overcast, rain, sun Probe RB 6596 Ac RB 7853.4 K (Cal. Constant) RB: 2.11

Elf-2 2717010 File ID 12

3.5336 0.014

Logging 100.0

5596 28,824

Stn BS HI FS Elevation Notes

53 0.430 100.430 100.000

54 0.114 100.316

55 0.516 99.914

PT 2.882 97.548

WL 2.732 97.698 d= 0.150

SG 1.919 98.511

Top Pipe 1.399 99.031

TBM 2.313 98.117

TBM 2.319 100.436 98.117

53 0.437 99.999

54 0.121 100.315

55 0.524 99.912

PT 2.889 97.547

WL 2.739 97.697 d= 0.150

SG 1.927 98.509

Top Pipe 1.406 99.030

BM# Established Elevation (m) Difference (m) Notes

53 100.000 0.000

54 100.317 0.001

55 99.914 0.001

0.209

97.698

0.160

97.538

1.179

Error % Between Probes 0%

Mean Elevation (this date) (m)

100.000

100.316

99.913

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Transducer Information General Notes

DL Model Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Station Coordinates
Type of Salt:

Stream Name Gingras Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Station Identification

Site Information Discharge Measurement - Salt Dilution Method

GC-H1B Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes at mouth, salt near station

100.0

120.0

140.0

160.0

180.0

200.0

220.0

10:33:36 10:36:29 10:39:22 10:42:14 10:45:07 10:48:00 10:50:53 10:53:46 10:56:38 10:59:31 11:02:24
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Salt Dilution at GC-H1B

RB Probe Q =  1.177

LB Probe Q =  1.182
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Start 12:04 End 12:30 Location

WTW

29-Jul-14 Start Reading n/a Time n/a

Start Time: 11:15 End Time: 13:00 End Reading n/a Time n/a

Mass of Salt 4.602 Mean Discharge 2.496

Easting Northing Elevation Windsor Error % 2%

416277 6262834 472 m Probe LB 6596 Ac LB 4313.858547 K (Cal. Constant) LB: 2.36

Weather Conditions Overcast, Periods of Rain Probe RB 6595 Ac RB 4404.499286 K (Cal. Constant) RB: 2.37

Elf-2 2717010 File ID 7

3.5336 0.014

Logging 100.0

12805 23,537

Stn BS HI FS Elevation Notes

53 0.389 100.389 100.000

54 0.073 100.316

55 0.475 99.914

PT 2.841 97.548

WL 2.589 97.800 d= 0.252

Top Pipe 1.359 99.030

SG 1.878 98.511

TBM 1.964 98.425

TBM 1.921 100.346 98.425

53 0.346 100.000

54 0.030 100.316

55 0.433 99.913

PT 2.798 97.548

WL 2.546 97.800 d= 0.252

Top Pipe 1.316 99.030

SG 1.836 98.510

BM# Established Elevation (m) Difference (m) Notes

53 100.000 0.0000

54 100.317 0.0010

55 99.914 0.0005

97.800

n/a

n/a

2.496

Error % Between Probes 2%

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Project Name KSM Time (24 hr) Probes at confluence, salt at stn

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

GC-H1B Method Salt dilution Instrument Model

Stream Name Gingras Creek Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model Serial #

Stage from WL Survey (m)

Pressure Transducer Reading (m)

# of Records Memory Free

n/a - no real time reading recordedGain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.0000

100.3160

99.9135

Summary

Pressure Transducer Elevation (m)

Discharge (m3/s)

80.0

90.0

100.0

110.0

120.0

130.0

140.0

150.0

160.0

12:00:00 12:07:12 12:14:24 12:21:36 12:28:48
Sp

ec
ifi

c 
C

on
du

ct
iv

ity
 μ

S/
cm

Time 

Salt Dilution at GC-H1B

RB Probe Q =  2.474

LB Probe Q =  2.519
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (GC-H1), 2013

Measurement Time Start 12:45 End 13:15 Location

Method

Flow Meter Type

31-Oct-14 Start Reading n/a Time n/a 0.005

Start Time: 12:30:00 PM End Time: 1:20:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

416277 6262834 472 m 1 RB 4.90 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Overcast, Partly Cloudy 2 5.20 0.08 0.3 0.02 0.27 0.005 1.4

3 5.35 0.13 0.1 0.02 0.43 0.008 2.4

Elf-2 2717010 4 5.50 0.20 0.2 0.03 0.53 0.016 4.6

3.5336 0.014 5 5.65 0.22 0.2 0.03 0.53 0.017 5.1

Logging 100.0 6 5.80 0.23 0.1 0.03 0.38 0.013 3.8

7 5.95 0.28 0.2 0.04 0.37 0.016 4.5

8 6.10 0.28 0.1 0.04 0.7 0.025 7.1

9 6.20 0.32 0.1 0.03 0.68 0.022 6.3

10 6.30 0.35 0.1 0.04 0.75 0.026 7.7

11 6.40 0.35 0.1 0.04 0.74 0.026 7.6

12 6.50 0.27 0.1 0.03 0.58 0.016 4.6

13 6.60 0.31 0.1 0.03 0.63 0.020 5.7

14 6.70 0.30 0.1 0.03 0.71 0.021 6.2

15 6.80 0.29 0.1 0.03 0.73 0.021 6.2

16 6.90 0.25 0.1 0.03 0.66 0.021 6.0

17 7.05 0.16 0.1 0.02 0.29 0.007 2.0

18 7.20 0.18 0.2 0.03 0.31 0.008 2.4

19 7.35 0.17 0.1 0.03 0.39 0.010 2.9

20 7.50 0.16 0.2 0.03 0.56 0.016 4.6

21 7.70 0.10 0.2 0.02 0.44 0.009 2.6

22 7.90 0.10 0.2 0.02 0.56 0.011 3.3

23 8.10 0.11 0.2 0.02 0.61 0.010 2.9

24 8.20 0.00 0.1 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.343 100.0

0.005 Left Conduit under logger Box

n/a Pulled PT

Out of Water Left Pipe in Clamps

n/a PT was out of water, SG barely in Water

Discharge (m3/s) 0.343 Channel looks erroded, will need to move pt upstream a bit next year

Cross Sectional Area 0.635

Average Velocity 0.540

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Stage taken from Staff Gauge reading = 97.514 m

n/a - no survey conducted, no real time reading recorded

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

Station Cordinates

Transducer Information

DL Model Serial #

Personnel Cam Evans, James Morgan

Mean Elevation (this date) (m)

Total Q

Time at Site (24 hr) Time of SG Reading

Project Name KSM At station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information

GC-H1B Velocity-area (Mid-section) Instrument Model FH950

Discharge Measurement  -  Mid-section Method

Stream Name Gingras Creek Electromagnetic

Station Identification
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Time (24 hr) Start 4:40 End 5:10 Location

Method

Flow Meter Type

3-May-13 Start Reading n/a Time 4:40

Start Time: 3:00:00 PM End Time: 4:30:00 PM End Reading n/a Time 5:10

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

416740 6262837 RB 1.40 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions Sunny 1.50 0.04 0.1 0.01 0.27 0.003 0.2

2.00 0.13 0.5 0.07 0 0.000 0.0

n/a n/a 2.60 0.17 0.6 0.09 0.4 0.034 1.7

n/a n/a 3.00 0.10 0.4 0.05 0.06 0.003 0.1

n/a n/a 3.50 0.24 0.5 0.12 0.04 0.005 0.2

4.00 0.38 0.5 0.19 0.83 0.158 8.1

4.50 0.32 0.5 0.16 0.69 0.110 5.7

5.00 0.45 0.5 0.23 0.47 0.106 5.4

Stn BS HI FS Elevation Notes 5.50 0.41 0.5 0.21 0.87 0.178 9.2

TBM 1 0.389 100.389 100.000 6.00 0.26 0.5 0.13 1.7 0.221 11.4

WL 2.136 98.253 6.50 0.54 0.5 0.24 0.91 0.221 11.4

6.90 0.50 0.4 0.25 0.8 0.200 10.3

7.50 0.37 0.6 0.20 0.8 0.163 8.4

8.00 0.46 0.5 0.23 0.7 0.161 8.3

8.50 0.46 0.5 0.23 0.72 0.166 8.5

9.00 0.44 0.5 0.22 0.62 0.136 7.0

BM# Established Elevation (m) Difference (m) Notes 9.50 0.33 0.5 0.17 0.41 0.068 3.5

10.00 0.07 0.5 0.03 0.41 0.013 0.7

10.40 0.00 0.4 0.01 0 0.000 0.0

1.945 100.0

98.253

1.9

n/a

n/a

Summary General Notes

Stage (m) n/a - station not installed, no data 

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Total Q

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

Velocity (m/s)

Station Identification MC-H2 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Mitchell Creek below the canyon Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 100 m u/s of Sulphurets, 50 m d/s of canyon
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Date Monitored: Pressure Transducer (m): 0.689

Time (24 hr): Start 11:00 End 13:00 18.49

Method 12.38

14-Jun-13 Probe LB 6596 Ac LB 2890 2.02

Start Time: 11:00 End Time: 5:00 6595 Ac RB 3125 2.00

Sifto Error % 8.8

Easting Northing

416740 6262837

Weather Conditions

ELF 2 2801098

3.5539 0.0113

OK 100

1 32530

Stn BS HI FS Elevation Notes

BM 1 0.705 100.705 100.000

BM 2 1.365 99.340

BM 3 1.646 99.059

SG Top 3.845 96.860

Top of PT Tube 3.553 97.152

WL 4.304 96.401

TBM 0.857 100.710 0.852 99.853

WL 4.308 96.402

Top of PT Tube 3.559 97.151

SG Top 3.850 96.860

BM 3 1.652 99.058

BM 2 1.370 99.340

BM 1 0.709 100.001

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 100.001 0.000

BM 2 99.340 99.340 0.000

BM 3 99.059 99.059 0.001

0.565

96.402

12.4

0.689

95.713

Station Identification MC-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 14-Jun-13

Stream Name Mitchell Creek below the canyon Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Station Cordinates

Sunny

Transducer Information

DL Model PT Serial #

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Gain Offset

Status Battery

# of Records Memory Free

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Stage adjusted based on PT reading and PT elv.

General NotesSummary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

245

250

255

260

265

270

11:02:24 11:16:48 11:31:12 11:45:36 12:00:00 12:14:24 12:28:48 12:43:12

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (m
S/

cm
)

Elapsed Time

Salt Dilution at MC-H2 June 14, 2013 

RB Q = 11.83

LB Q = 12.92
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Date Monitored: Pressure Transducer (m): 0.764

Time (24 hr): Start 10:40 End 12:40 22.07

Method 16.59

18-Jun-13 Probe LB 6595 Ac LB 2547 1.97

Start Time: 10:00 End Time: 12:00 6596 Ac RB 2785 2.00

Sifto Error % 8.9

Easting Northing

416740 6262837

Weather Conditions

ELF 2 2801098

3.5539 0.0113

OK 100

549 32124

Stn BS HI FS Elevation Notes

BM 1 0.963 100.963 100.000

BM 2 1.624 99.339

BM 3 1.904 99.059

PT Top hose Clamp 3.792 97.171

SG Top 4.105 96.858

WL 4.475 96.488

TP 4.280 96.683

TP 4.286 100.969

WL 4.483 96.486

SG Top 4.111 96.858

PT Top hose Clamp 3.800 97.169

BM 3 1.910 99.059 0

BM 2 1.630 99.339

BM 1 0.969 100.000

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 0.000

BM 2 99.340 0.001

BM 3 99.059 0.000

0.635

96.487

16.6

0.764

95.723

Station Identification MC-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jun-13

Stream Name Mitchell Creek below the canyon Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Station Cordinates

Sunny

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.339

Stage adjusted based on PT reading and PT elv.

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

99.059

General NotesSummary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

200.0

205.0

210.0

215.0

220.0

225.0

11:02:24 11:09:36 11:16:48 11:24:00 11:31:12 11:38:24 11:45:36

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (u
S/

cm
)

Elapsed Time

Salt Dilution at MC-H2 June 18, 2013 

RB Q = 15.85 m3/s

LB Q = 17.33 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Date Monitored: Pressure Transducer (m): 0.967

Time (24 hr): Start 15:10 End 16:00 n/a

Method 28.69

18-Jul-13 Probe LB 6596 Ac LB 1819 2.50

Start Time: 15:10 End Time: 16:30 6595 Ac RB 1815 2.48

Windsor Error % 0.6

Easting Northing

416740 6262837

Weather Conditions

ELF 2 2801098

3.5539 0.0113

OK 100

4888 28677

Stn BS HI FS Elevation Notes

BM 1 0.807 100.807 100.000

BM 2 1.472 99.335

BM 3 1.751 99.056

SG 3.952 96.855

TP 4.108 100.792 4.123 96.684

SG 3.938 96.854

BM 3 1.737 99.055

BM 2 1.458 99.334

BM 1 0.794 99.998

0

0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 0.001

BM 2 99.340 0.005

BM 3 99.059 0.004

0.835 Air temp 25°C

n/a

28.7

n/a

Station Identification MC-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jul-13

Stream Name Mitchel Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Station Cordinates

Sunny. Only a few small clouds. 

Transducer Information

DL Model PT Serial #

99.335

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

Pressure Transducer Reading (m) 0.967

Pressure Transducer Elevation (m)

99.056

General NotesSummary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

n/a - no stage data from survey

Stage adjusted based on PT reading and PT elv.

112.0

114.0

116.0

118.0

120.0

122.0

124.0

500 1000 1500 2000 2500 3000 3500
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)

Elapsed Time

Salt Dilution at MC-H2 July 18, 2013 

RB Q = 28.6 m3/s

LB Q = 28.78 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Date Monitored: Pressure Transducer (m): 0.871

Time (24 hr): Start 16:46 End 17:50 23.767

Method 19.81

22-Jul-13 Probe LB 9596 Ac LB 2.50

Start Time: 4:50:00 PM End Time: 5:50:00 PM 9595 Ac RB 2.48

Sifto HY Grade Error % 1.2

Easting Northing

416740 6262837

Weather Conditions Ssunny. Scattered clouds

ELF 2 2801098

3.5539 0.0113

OK 100

0

0

BM# Established Elevation (m) Difference (m) Notes

0.745

n/a

19.8

n/a

Pressure Transducer Reading (m) 0.871

Pressure Transducer Elevation (m)

Summary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

Air temp = 21.4°C, Water temp = 4.6°C

Probes at old cabins, just upstream of confluence with Sulphurets

Stage adjusted based on PT reading and PT elv.

n/a - no survey conducted

General Notes

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Mitchell Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification MC-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 22-Jul-13

115.0

117.0

119.0

121.0

123.0

125.0

127.0

0 1000 2000 3000 4000 5000 6000
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Elapsed Time

Salt Dilution at MC-H2 July 22, 2013 

RB Q = 19.93 m3/s

LB Q = 19.69 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Time (24 hr) Start 11:00 End 11:30 Location

Method

Flow Meter Type

27-Nov-13 Start Reading n/a Time 11:00

Start Time: 10:45:00 AM End Time: 11:45:00 AM End Reading n/a Time 11:30

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

416740 6262837 RB 2.60 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Overcast 2.80 0.12 0.2 0.04 0.01 0.000 0.0

3.20 0.20 0.4 0.07 0.18 0.013 0.9

ELF 2 2801098 3.50 0.00 0.3 0.00 0 0.000 0.0

3.5539 0.0113 3.80 0.17 0.3 0.09 0.09 0.008 0.6

OK 100 4.60 0.16 0.8 0.10 0.32 0.033 2.4

5.10 0.27 0.5 0.14 0.13 0.018 1.3

5.60 0.27 0.5 0.12 0.09 0.011 0.8

6.00 0.28 0.4 0.11 0.51 0.057 4.2

6.40 0.28 0.4 0.11 0.42 0.047 3.4

6.80 0.34 0.4 0.12 0.67 0.080 5.8

7.10 0.41 0.3 0.12 0.58 0.071 5.2

7.40 0.30 0.3 0.09 0.88 0.079 5.8

7.70 0.38 0.3 0.11 0.72 0.082 6.0

8.00 0.42 0.3 0.13 0.86 0.108 7.9

8.30 0.42 0.3 0.13 0.81 0.102 7.4

8.60 0.48 0.3 0.14 0.74 0.107 7.8

8.90 0.52 0.3 0.16 0.82 0.128 9.3

9.20 0.54 0.3 0.16 0.59 0.096 7.0

9.50 0.45 0.3 0.16 0.62 0.098 7.1

9.90 0.48 0.4 0.22 0.38 0.082 6.0

10.40 0.24 0.5 0.12 0.54 0.065 4.7

10.90 0.16 0.5 0.08 0.67 0.054 3.9

11.40 0.23 0.5 0.13 0.23 0.029 2.1

BM# Established Elevation (m) Difference (m) Notes 12.00 0.09 0.6 0.04 0.15 0.006 0.4

12.30 0.00 0.3 0.00 0 0.000 0.0

1.373 100.0

n/a

Cross Sectional Area 2.697

Average Velocity 0.509

Discharge (m3/s) 1.4

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM

Velocity (m/s)

Station Identification MC-H2 Velocity-area (Mid-section) Instrument Model

Stream Name Mitchell Creek FH950 Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Janice Bowman

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

Hydrometric Leveling Survey

Total Q

Mean Elevation (this date) (m)

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Pressure Transducer Reading (m)

n/a - no survey conducted, no real time readings recorded
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Time (24 hr) Start 14:10 End 14:50 Location

Method

Flow Meter Type

5-Feb-14 Start Reading n/a Time 14:10

Start Time: 12:00:00 PM End Time: 3:00:00 PM End Reading n/a Time 14:50

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

416740 6262837 LB 7.90 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Clear, -8 degrees 7.70 0.28 0.2 0.07 -0.06 -0.004 -0.6

7.40 0.39 0.3 0.12 0.19 0.022 2.9

ELF 2 2801098 7.10 0.31 0.3 0.09 0.28 0.026 3.4

3.5539 0.0113 6.80 0.35 0.3 0.09 0.34 0.030 3.9

logging 100.0 6.60 0.36 0.2 0.07 0.46 0.033 4.4

10527 27135 6.40 0.41 0.2 0.08 0.54 0.044 5.8

6.20 0.41 0.2 0.08 0.38 0.031 4.1

d/s of rock 6.00 0.50 0.2 0.10 0.22 0.022 2.9

No Survey Performed 5.80 0.47 0.2 0.09 0.15 0.014 1.9

5.60 0.52 0.2 0.10 0.46 0.048 6.3

5.40 0.60 0.2 0.11 0.8 0.084 11.1

5.25 0.60 0.2 0.09 0.71 0.064 8.4

5.10 0.38 0.2 0.05 0.87 0.041 5.4

5.00 0.44 0.1 0.07 0.63 0.042 5.5

4.80 0.44 0.2 0.09 0.68 0.060 7.9

4.60 0.46 0.2 0.09 0.57 0.052 6.9

d/s of rock 4.40 0.45 0.2 0.09 -0.03 -0.003 -0.4

4.20 0.45 0.2 0.09 0.37 0.033 4.4

4.00 0.46 0.2 0.09 0.36 0.033 4.4

3.80 0.50 0.2 0.10 0.24 0.024 3.2

3.60 0.43 0.2 0.11 0.11 0.012 1.6

3.30 0.42 0.3 0.13 0.06 0.008 1.0

3.00 0.44 0.3 0.13 0.14 0.018 2.4

2.70 0.32 0.3 0.10 0.15 0.014 1.9

2.40 0.32 0.3 0.10 0.08 0.008 1.0

BM# Established Elevation (m) Difference (m) Notes 2.10 0.17 0.3 0.06 0.02 0.001 0.2

1.70 0.16 0.4 0.06 0 0.000 0.0

RB 1.30 0.00 0.4 0.00 0 0.000 0.0

0.758 100.0

n/a

n/a

Cross Sectional Area 2.471

Average Velocity 0.307

0.8

n/a

n/a

n/a - no survey conducted, no real time reading recorded

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Staff Gauge Reading

General Notes

Instrument ModelVelocity-area (Mid-section)

Electromagnetic

FH950

Velocity (m/s)

Total Q

Summary

Mean Elevation (this date) (m)

Hydrometric Leveling Survey

# of Records

Offset

Battery

Memory Free

Station Cordinates

Mitchell Creek

Station Identification

Stream Name

Transducer Information

DL Model

Gain

Status

Serial #

Discharge Measurement  -  Mid-section MethodSite Information

Project Name KSM

MC-H2

20 m upstream of confluence with GC-H1

Date Monitored

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle

Stage (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Start 12:20 End 14:00 Location

WTW

5-May-14 Start Reading 0.493 Time 13:00

Start Time: 12:00 End Time: 14:00 End Reading 0.493 Time 13:00

Mass of Salt 16.359 Mean Discharge 4.369

Easting Northing sifto Error % 2%

416740 6262837 Probe LB 6595 Ac LB 7805 K (Cal. Constant) LB: 2.06

Weather Conditions Clear Probe RB 6596 Ac RB 7625 K (Cal. Constant) RB: 2.06

ELF 2 2801098 K values calculated were not realistic, approximate K values were used based on the June trip K values

3.5539 0.0113

logging 100.0

23345 20,543

Stn BS HI FS Elevation Notes

BM1 0.267 100.267 100.000

BM2 0.930 99.337

BM3 1.219 99.048

PT 

WL 4.023 96.244

SG 3.419 96.848

Pipe 3.096 97.171

TBM 3.958 96.309

TBM 3.945 100.254 96.309

BM1 0.254 100.000

BM2 0.917 99.337

BM3 1.204 99.050

PT 

WL 4.007 96.247

SG 3.406 96.848

Pipe 3.083 97.171

BM# Established Elevation (m) Difference (m) Notes

BM1 100.000 0.000

BM2 99.337 0.000

BM3 99.049 0.000

96.246

0.493

95.753

4.369

Error % Between Probes 0.0

99.337

99.049

Summary

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Stage adjusted based on PT reading

Station Coordinates
Type of Salt:

Gain Offset

Transducer Information General Notes

DL Model Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel C.Hall, C.Evans

Stream Name Mitchell Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Site Information Discharge Measurement - Salt Dilution Method

Station Identification MC-H2 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes at cabin, salt at McTagg confluence

330.0

335.0

340.0

345.0

350.0

355.0

360.0

12:28:48 12:43:12 12:57:36 13:12:00 13:26:24 13:40:48 13:55:12
Sp

ec
ifi

c 
C

on
du

ct
iv

ity
 μ

S/
cm

Time 

Salt Dilution at MC-H2

RB Probe Q =  4.420

LB Probe Q =  4.318
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Start 10:25 End 12:25 Location

WTW

11-Jun-14 Start Reading 0.650 Time 11:30 Staff Gauge (m) 0.584

Start Time: 11:00 End Time: 12:30 End Reading 0.650 Time 11:30 Time of SG Reading

Mass of Salt 32.434 Mean Discharge 8.383

Easting Northing Sifto Hygrade Error % 9%

416740 6262837 Probe LB 6596 Ac LB 7639.13 K (Cal. Constant) LB: 2.07

Weather Conditions Sunny Probe RB 6595 Ac RB 8283.86 K (Cal. Constant) RB: 2.04

ELF 2 2801098 Memory Cleared

3.5539 0.0113 File ID 20

logging 100.0

1 32,534

Stn BS HI FS Elevation Notes

BM1 0.843 100.843 100.000

BM2 1.509 99.334

BM3 1.789 99.054

PT 

WL 4.406 96.437

SG 3.997 96.846

Hose Clamp Conduit 3.675 97.168

Pipe 3.701 97.142

TBM 4.364 96.479

TBM 4.373 100.852 96.479

BM1 0.853 99.999

BM2 1.518 99.334

BM3 1.799 99.053

PT 

WL 4.417 96.435

SG 4.006 96.846

Hose Clamp Conduit 3.682 97.170

Pipe 3.712 97.140

BM# Established Elevation (m) Difference (m) Notes

BM1 100.000 0.000

BM2 99.337 0.003

BM3 99.049 -0.004

0.584

96.436

0.650

95.786

8.383

Error % Between Probes 9%

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.9995

99.3340

99.0535

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

stage adjusted based on PT reading

Station Coordinates
Type of Salt:

Gain Offset

Status Battery

Transducer Information General Notes

DL Model Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Stream Name Mitchell Creek Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Site Information Discharge Measurement - Salt Dilution Method

Station Identification MC-H2 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes at cabin, salt at McTagg confluence

320.0

325.0

330.0

335.0

340.0

345.0

350.0

355.0

360.0

10:48:00 10:55:12 11:02:24 11:09:36 11:16:48 11:24:00 11:31:12 11:38:24 11:45:36 11:52:48 12:00:00
Sp

ec
ifi

c 
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du
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 μ

S/
cm

Time 

Salt Dilution at MC-H2

RB Probe Q =  7.991

LB Probe Q =  8.775
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MC-H2), 2013

Start 9:37 End 10:50 Location

WTW

30-Jul-14 Start Reading 0.934 Time 10:15 Staff Gauge (m) 0.825

Start Time: 9:30 End Time: 11:30 End Reading 0.934 Time 10:15 Time of SG Reading 10:15

Mass of Salt 41.452 Mean Discharge 21.132

Easting Northing Windsor Error % n/a

416740 6262837 Probe LB 6596 Ac LB 753.79 K (Cal. Constant) LB: 2.37

Weather Conditions Overcast Probe RB 6595 Ac RB K (Cal. Constant) RB: 2.38

ELF 2 2801098 File ID 11

3.5539 0.0113 Probe 6596 did not function properly or became dislogdged during the measurement. Only probe 6595 will be used

logging 100.0

7048 27,907

Stn BS HI FS Elevation Notes

BM1 0.891 100.891 100.000

BM2 1.558 99.333

BM3 1.838 99.053

PT 3.724 97.167 Hoseclamp top

WL 4.223 96.668

SG 4.048 96.843

TBM 4.164 96.727

TBM 4.151 100.878 96.727

BM1 0.878 100.000

BM2 1.547 99.331

BM3 1.825 99.053

PT 3.712 97.166 Hoseclamp on top

WL 4.208 96.670

SG 4.042 96.836

BM# Established Elevation (m) Difference (m) Notes

BM1 100.000 0.000

BM2 99.337 0.005

BM3 99.049 -0.004

0.825

96.669

0.934

95.735

21.132

Error % Between Probes n/a

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Project Name KSM Time (24 hr) Salt at Mctagg Confluence, probes at cabin

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

MC-H2 Method Salt dilution Instrument Model

Stream Name Mitchell Creek Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model Serial #

Stage from WL Survey (m)

Pressure Transducer Reading (m)

# of Records Memory Free

Stage adjusted based on PT reading

n/a - only data from one probe

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.0000

99.3320

99.0530

Summary

Staff Gauge Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

130.0

135.0

140.0

145.0

150.0

155.0

160.0

9:36:00 9:43:12 9:50:24 9:57:36 10:04:48 10:12:00 10:19:12 10:26:24 10:33:36 10:40:48 10:48:00
Sp
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Time 

Salt Dilution at MC-H2

RB Probe Q =  21.132

LB Probe Q =
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Time (24 hr) Start 9:55 End 10:13 Location

Method

Flow Meter Type

3-Mar-13 Start Reading 0.09 Time 9:55

Start Time: 9:30:00 AM End Time: 11:00:00 AM End Reading 0.09 Time 10:13

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

418,685 6,265,104 RB 0.90 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Clear, -7⁰C 1.00 0.29 0.1 0.04 0.12 0.005 1.4

1.20 0.33 0.2 0.07 0.2 0.013 3.5

Elf 2 2809025 1.40 0.33 0.2 0.07 0.24 0.016 4.1

3.479 0.0129 1.60 0.32 0.2 0.06 0.3 0.019 5.0

Okay 100% 1.80 0.32 0.2 0.06 0.33 0.021 5.5

13821 24449 2.00 0.30 0.2 0.06 0.37 0.022 5.8

2.20 0.35 0.2 0.07 0.46 0.032 8.4

2.40 0.35 0.2 0.07 0.49 0.034 9.0

No Survey Performed 2.60 0.35 0.2 0.07 0.51 0.036 9.3

2.80 0.32 0.2 0.06 0.57 0.036 9.5

3.00 0.32 0.2 0.06 0.6 0.038 10.0

3.20 0.33 0.2 0.07 0.67 0.044 11.6

Behind Rock 3.40 0.30 0.2 0.06 0.12 0.007 1.9

Behind Rock 3.60 0.19 0.2 0.04 -0.06 -0.002 -0.6

Behind Rock 3.80 0.23 0.2 0.05 -0.05 -0.002 -0.6

4.00 0.29 0.2 0.06 0.12 0.007 1.8

4.20 0.26 0.2 0.05 0.13 0.007 1.8

BM# Established Elevation (m) Difference (m) Notes 4.40 0.26 0.2 0.05 0.53 0.028 7.2

No Survey Performed 4.60 0.24 0.2 0.05 0.42 0.020 5.3

LB 4.80 0.00 0.2 0.02 0 0.000 0.0

0.382 100.0

n/a

0.38

0.090

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 5 m upstream of station

Velocity (m/s)

Station Identification MCT-H1 Velocity-area (Mid-section) Instrument Model FloMate

Stream Name McTagg Creek electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Total Q

Summary

Station Cordinates

Transducer Information

Logger Model PT Serial #

Time Zone Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

# of Records Memory Free

General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Stage from PT reading and PT elv.

n/a - no survey conducted
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Date Monitored: Pressure Transducer (m):

Time (24 hr): Start 12:00 End 13:00 1.399

Method 0.62

3-May-13 Probe LB WTW Ac LB 4.19 0.0019

Start Time: 12:10 End Time: 15:00 n/a Ac RB n/a n/a

Windsor Error (Std Dev in m3/s) n/a

Easting Northing

418,685 6,265,104

Weather Conditions

Elf 2 2809025

3.479 0.0129

logging 100%

Stn BS HI FS Elevation Notes

97 0.709 100.709 100.000

96 0.800 99.909

PT 2.726 97.983

WL 2.606 98.103

TBM 1.910 100.717 1.902 98.807

WL 2.614 98.103

PT 2.735 97.982

96 0.808 99.909

97 0.716 100.001

BM# Established Elevation (m) Difference (m) Notes

97 100.000 -0.001

96 99.909 0.000

98.103

0.6

97.952

Station Identification MCT-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 3-May-13

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Mike Soloducha Type of Salt:

Station Cordinates

Sunny, light cloud

Transducer Information

PT Model PT Serial #

99.909

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Pressure Transducer Reading (m) 0.151

Pressure Transducer Elevation (m)

Stage adjusted based on PT reading

n/a - only data from one probe

General NotesSummary

Stage (m)

Discharge (m3/s)

0.400

0.410

0.420

0.430

0.440

0.450

0.460

500 1000 1500 2000
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 (m
S/

cm
)

Elapsed Time (s)

Salt Dilution at MCT-H1, 03/05/2013 

0.62 m3/s

Page 2 of 10



Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Date Monitored: Pressure Transducer (m): 0.579

Time (24 hr): Start 7:30 End 9:00 5.609

Method 6.58

18-Jun-13 Probe LB 6595 Ac LB 1812 2.06

Start Time: 7:45 End Time: 9:30 6596 Ac RB 1757 2.13

Sifto Error % 6.7

Easting Northing

418,685 6,265,104

Weather Conditions

Elf 2 2809025

3.479 0.0129

logging 98%

1 32530

Stn BS HI FS Elevation Notes

87 0.345 100.880 100.535

86 0.123 100.757

97 0.879 100.001

96 0.970 99.910

WL 2.362 98.518

TP 2.303 98.577

TP 2.425 101.002

WL 2.484 98.518

96 1.093 99.909

97 1.002 100.000

86 0.245 100.757

87 0.467 100.535 0

0

BM# Established Elevation (m) Difference (m) Notes

97 100.000 0.000

96 99.909 0.000

87 100.535 0.000

98.518 DL batteries changed

6.6

97.939

Station Identification MCT-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jun-13

Stream Name McTagg Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Station Cordinates

Overcast

Transducer Information

DL Model PT Serial #

99.910

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Pressure Transducer Reading (m) 0.579

Pressure Transducer Elevation (m)

100.535

General NotesSummary

Stage (m)

Discharge (m3/s)

150.0

155.0

160.0

165.0

170.0

175.0

180.0

7:40:48 7:48:00 7:55:12 8:02:24 8:09:36
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)

Elapsed Time

Salt Dilution at MCT-H1 June 18, 2013 

RB Q = 6.8 m3/s

LB Q = 6.36 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Date Monitored: Pressure Transducer (m): 0.602

Time (24 hr): Start 13:00 End 15:00 5.247

Method 7.8

19-Jul-13 Probe LB 6596 Ac LB 1660 2.47

Start Time: 12:40 End Time: 16:15 6595 Ac RB 609 2.47

Error % 92.6

Easting Northing

418,685 6,265,104

Weather Conditions

Elf 2 2809025

3.479 0.0129

100

4503 28642

Stn BS HI FS Elevation Notes

97 1.049 101.049 100.000

96 1.142 99.907

87 0.515 100.534

86 0.293 100.756

WL 2.506 98.543

TP 2.216 101.040 2.225 98.824

WL 2.497 98.543

86 0.281 100.759

87 0.503 100.537

96 1.129 99.911

97 1.036 100.004

0

0

BM# Established Elevation (m) Difference (m) Notes

97 100.000 -0.002

96 99.909 0.000

87 100.535 -0.001

98.543 0.5 m3/s flow in side channel bypassing station

7.8 Salt did not mix by RB probe but probably did by LB probe but cannot prove. Will compare with rating curve

97.941

Pressure Transducer Reading (m) 0.602

Pressure Transducer Elevation (m)

100.536

Summary

Stage (m)

Discharge (m3/s)

General Notes

99.909

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.002

Station Cordinates

Sunny

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Mctagg Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification MCT-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 19-Jul-13

100.0

105.0

110.0

115.0

120.0

125.0

12:57:36 13:12:00 13:26:24 13:40:48 13:55:12 14:09:36 14:24:00 14:38:24 14:52:48 15:07:12

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (u
S/

cm
)

Elapsed Time

Salt Dilution at MCT-H1 July 19, 2013 

RB Q = 21.27 m3/s

LB Q = 7.81 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Time (24 hr) Start 2:10 End 2:40 Location

Method

Flow Meter Type

19-Nov-13 Start Reading 0.685 Time 2:10

Start Time: 2:00:00 PM End Time: 3:30:00 PM End Reading 0.685 Time 2:40

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

418,685 6,265,104 LB 5.10 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Overcast with sun 5.00 0.52 0.1 0.08 0 0.000 0.0

4.80 0.51 0.2 0.10 0.09 0.009 1.9

Elf 2 2809025 4.60 0.49 0.2 0.10 0.11 0.011 2.2

3.479 0.0129 4.40 0.62 0.2 0.12 0.28 0.035 7.0

Logging 100 4.20 0.64 0.2 0.13 0.32 0.041 8.3

0 32535 4.00 0.64 0.2 0.13 0.26 0.033 6.7

3.80 0.75 0.2 0.15 0.13 0.020 3.9

3.60 0.75 0.2 0.15 0.16 0.024 4.9

Stn BS HI FS Elevation Notes 3.40 0.72 0.2 0.14 0.18 0.026 5.2

96 1.280 101.189 99.909 3.20 0.75 0.2 0.15 0.23 0.035 7.0

97 1.186 100.003 3.00 0.72 0.2 0.14 0.26 0.037 7.6

86 0.432 100.757 2.80 0.75 0.2 0.15 0.3 0.045 9.1

Threaded Rod 2.380 98.809 2.60 0.76 0.2 0.15 0.25 0.038 7.7

WL 3.324 98.645 d = .780 2.40 0.82 0.2 0.16 0.19 0.031 6.3

TP 2.434 98.755 2.20 0.64 0.2 0.13 0.27 0.035 7.0

TP 2.418 101.173 2.00 0.60 0.2 0.12 0.27 0.032 6.6

WL 3.301 98.647 d = .775 1.80 0.70 0.2 0.14 0.17 0.024 4.8

Threaded Rod 2.370 98.803 1.60 0.68 0.2 0.14 0.1 0.014 2.8

86 0.421 100.752 1.40 0.68 0.2 0.14 0.04 0.005 1.1

97 1.176 99.997 1.20 0.00 0.2 0.00 0 0.000 0.0

96 1.268 99.905

BM# Established Elevation (m) Difference (m) Notes

96 99.909 0.002

97 100.000 0.000

0.494 100.0

98.646 Stage is ice affected

Cross Sectional Area 2.548

Average Velocity 0.194

Discharge (m3/s) 0.5

0.685

97.961

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 2 m upstream of station

Velocity (m/s)

Station Identification MCT-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Mctagg Electromagnetic Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Janice Bowman

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.907

100.000

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Pressure Transducer Reading (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Time (24 hr) Start 13:00 End 13:40 Location

Method

Flow Meter Type

2-Feb-14 Start Reading n/a Time n/a

Start Time: 1:00:00 PM End Time: 2:00:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

418,685 6,265,104 LB 3.60 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Part sun and cloud 3.55 0.30 0.1 0.03 0.57 0.017 3.8

3.40 0.30 0.2 0.05 0.7 0.032 7.1

GDL 21216062 Behind Rock 3.25 0.32 0.2 0.05 0.18 0.009 1.9

1 0 3.10 0.24 0.2 0.04 0.28 0.010 2.3

2.95 0.32 0.2 0.05 0.68 0.033 7.3

2.80 0.30 0.2 0.05 0.61 0.027 6.2

2.65 0.33 0.2 0.05 0.38 0.019 4.2

2.50 0.35 0.2 0.05 0.41 0.022 4.8

2.35 0.36 0.2 0.05 0.63 0.034 7.6

2.20 0.36 0.2 0.05 0.72 0.039 8.7

2.05 0.37 0.2 0.06 0.64 0.036 8.0

1.90 0.35 0.2 0.05 0.53 0.028 6.2

1.75 0.33 0.2 0.05 0.54 0.027 6.0

1.60 0.30 0.2 0.05 0.46 0.021 4.6

1.45 0.28 0.2 0.04 0.41 0.017 3.9

1.30 0.27 0.2 0.05 0.38 0.018 4.0

1.10 0.25 0.2 0.05 0.4 0.020 4.5

0.90 0.23 0.2 0.05 0.34 0.016 3.5

0.70 0.22 0.2 0.06 0.2 0.011 2.5

0.40 0.20 0.3 0.06 0.2 0.012 2.7

RB 0.10 0.00 0.3 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.445 100.0

n/a

Cross Sectional Area 0.972

Average Velocity 0.458

Discharge (m3/s) 0.4

n/a

n/a

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Pressure Transducer Reading (m)

n/a - no survey conducted

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Transducer Information

DL Model Serial #

Gain Offset

Station Identification MCT-H1 Velocity-area (Mid-section) Instrument Model FH950

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name McTagg Creek Electromagnetic

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM Near station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Start 9:20 End 10:10 Location

WTW

8-May-14 Start Reading 0.212 Time 9:50

Start Time: 8:30 End Time: 10:10 End Reading 0.212 Time 9:50

Mass of Salt 3.663 Mean Discharge 2.525

Easting Northing Sifto Error % 1%

418,685 6,265,104 Probe LB 6595 Ac LB 3417 K (Cal. Constant) LB: 2.34

Weather Conditions overcast Probe RB 6596 Ac RB 3373 K (Cal. Constant) RB: 2.34

GDL 21216062 K values calculated were not realistic, approximate K values were used based on the June trip K values

1 0

logging 12.2

1 130,666

Stn BS HI FS Elevation Notes

BM97 1.057 101.057 100.000

BM96 1.151 99.906

SG 1.800 99.257

PT 3.048 98.009

WL 2.828 98.229

Pipe 1.763 99.294

TBM 2.255 98.802

TBM 2.238 101.040 98.802

BM97 1.042 99.998

BM96 1.134 99.906

SG 1.784 99.256

PT 3.032 98.008

WL 2.810 98.230

Pipie 1.747 99.293

BM# Established Elevation (m) Difference (m) Notes

BM97 100.000 0.001

BM96 99.909 0.003

98.230

0.212

98.018

2.525

Error % Between Probes 0.0

99.906

Summary

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

Stage adjusted based on PT reading and PT Elv.

Station Coordinates
Type of Salt:

Gain Offset

Transducer Information General Notes

DL Model Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel

Stream Name McTagg Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Site Information Discharge Measurement - Salt Dilution Method

Station Identification MCT-H1 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) 250 m d/s of stn

300.0

310.0

320.0

330.0

340.0

350.0

360.0

370.0

380.0

390.0

400.0

9:21:36 9:24:29 9:27:22 9:30:14 9:33:07 9:36:00 9:38:53 9:41:46

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm
Time 

Salt Dilution at MCT-H1

RB Probe Q =  2.541

LB Probe Q =  2.508
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Start 1:20 End 2:00 Location

WTW

11-Jun-14 Start Reading 0.370 Time 14:25 Staff Gauge (m) 0.158

Start Time: 13:30 End Time: 15:00 End Reading 0.370 Time 14:25 Time of SG Reading 14:10

Mass of Salt 8.753 Mean Discharge 4.151

Easting Northing Sifto Hygrade Error % 1%

418,685 6,265,104 Probe LB 6595 Ac LB 4909 K (Cal. Constant) LB: 2.34

Weather Conditions Sunny Probe RB 6596 Ac RB 4932 K (Cal. Constant) RB: 2.33

GDL 21216062 File ID 21

1 0

Logging 12.0

4926 125,741

Stn BS HI FS Elevation Notes

87 0.608 101.143 100.535

86 0.386 100.757

97 1.144 99.999

PT 3.133 98.010

WL 2.737 98.406

96 1.234 99.909

Pipe 1.847 99.296

SG 1.885 99.258

TBM 2.652 98.491

TBM 2.647 101.138 98.491

87 0.604 100.534

86 0.382 100.756

97 1.139 99.999

PT 3.128 98.010

WL 2.733 98.405

96 1.231 99.907

Pipe 1.843 99.295

SG 1.880 99.258

BM# Established Elevation (m) Difference (m) Notes

87 100.535 0.000

86 100.757 0.001

97 100.000 0.001

0.158

98.406

0.370

98.036

4.151

Error % Between Probes 1%

Mean Elevation (this date) (m)

100.535

100.757

99.999

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Transducer Information General Notes

DL Model Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Station Coordinates
Type of Salt:

Stream Name McTagg Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Station Identification

Site Information Discharge Measurement - Salt Dilution Method

MCT-H1 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Salt 20 m d/s of stn, probes at mouth

200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

13:12:00 13:19:12 13:26:24 13:33:36 13:40:48 13:48:00 13:55:12 14:02:24 14:09:36
Sp

ec
ifi

c 
C

on
du

ct
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ity
 μ

S/
cm

Time 

Salt Dilution at MCT-H1

RB Probe Q =  4.135

LB Probe Q =  4.167

Page 8 of 10



Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Start 14:30 End 15:30 Location

WTW

29-Jul-14 Start Reading 0.482 Time 15:00 Staff Gauge (m) 0.385

Start Time: 14:30 End Time: 16:00 End Reading 0.482 Time 15:00 Time of SG Reading 0.625

Mass of Salt 9.068 Mean Discharge n/a

Easting Northing Windsor Error % n/a

418,685 6,265,104 Probe LB 6596 Ac LB n/a K (Cal. Constant) LB: 2.32

Weather Conditions Periods of Rain Probe RB 6595 Ac RB 2147.025 K (Cal. Constant) RB: 2.33

GDL 21216062 Side Channel is active, at 0.546 cms.  Flow captured by salt dilution measurement

1 0 File ID 9

Okay 11.8 Probe 6596 changed mode to TDS instead of conductivity

11841 118,826

Stn BS HI FS Elevation Notes

87 0.462 100.997 100.535

86 0.240 100.757

97 0.996 100.001

PT Flow too strong

WL 2.478 98.519

96 1.087 99.910

SG 1.742 99.255

Top Pipe 1.700 99.297

TBM 1.820 99.177

TBM 1.867 101.044 99.177

87 0.509 100.535

86 0.287 100.757

97 1.043 100.001

PT Flow too strong

WL 2.525 98.519

96 1.135 99.909

SG 1.787 99.257

Top Pipe 1.748 99.296

BM# Established Elevation (m) Difference (m) Notes

87 100.535 0.000

86 100.757 0.000

97 100.000 -0.001

0.385

98.519

0.482

98.037

n/a

Error % Between Probes n/a

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Project Name KSM Time (24 hr) Salt 20 m d/s of stn, probes at mouth

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

MCT-H1 Method Salt dilution Instrument Model

Stream Name McTagg Creek Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model Serial #

Stage from WL Survey (m)

Pressure Transducer Reading (m)

# of Records Memory Free n/a - no discharge determined due to probe error

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.535

100.757

100.001

Summary

Staff Gauge Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

115.0

120.0

125.0

130.0

135.0

140.0

145.0

14:24:00 14:38:24 14:52:48 15:07:12 15:21:36 15:36:00 15:50:24
Sp

ec
ifi

c 
C

on
du

ct
iv

ity
 μ

S/
cm

Time 

Salt Dilution at MCT-H1

RB Probe Q =  9.845

LB Probe Q =  #DIV/0!
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (MCT-H1), 2013

Measurement Time Start 3:30 End 4:10 Location

Method

Flow Meter Type

October the Start Reading n/a Time n/a Out of water

Start Time: 3:30:00 PM End Time: 4:10:00 PM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

418,685 6,265,104 1 RB 1.40 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Overcast 2 1.70 0.16 0.3 0.06 -0.05 -0.003 -0.3

3 2.20 0.35 0.5 0.14 0.01 0.001 0.1

GDL 21216062 4 2.50 0.32 0.3 0.10 0.27 0.026 2.4

1 0 5 2.80 0.42 0.3 0.13 0.69 0.087 8.0

6 3.10 0.43 0.3 0.11 0.95 0.102 9.4

7 3.30 0.65 0.2 0.13 1.3 0.169 15.5

8 On Rock 3.50 0.30 0.2 0.06 1.76 0.106 9.7

9 On Rock 3.70 0.30 0.2 0.06 1.51 0.091 8.3

10 3.90 0.53 0.2 0.11 1.04 0.110 10.1

11 4.10 0.50 0.2 0.10 0.62 0.062 5.7

12 4.30 0.40 0.2 0.08 0.7 0.056 5.1

13 4.50 0.45 0.2 0.09 0.66 0.059 5.4

14 4.70 0.40 0.2 0.08 0.67 0.054 4.9

15 4.90 0.30 0.2 0.06 0.59 0.035 3.2

16 5.10 0.30 0.2 0.06 0.54 0.032 3.0

17 5.30 0.29 0.2 0.06 0.39 0.023 2.1

18 5.50 0.28 0.2 0.07 0.31 0.022 2.0

19 5.80 0.27 0.3 0.08 0.24 0.019 1.8

20 6.10 0.20 0.3 0.08 0.23 0.017 1.6

21 6.55 0.16 0.5 0.09 0.25 0.022 2.0

22 7.20 0.00 0.7 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

1.090 100.0

Out of water Pipe riped out of wall, lying in pool. Only held by junction box. Will need to determine which storm dislodged it.

n/a Took pipe, conduit, PT, logger

n/a Box still attached

n/a

Discharge (m3/s) 1.090

Cross Sectional Area 1.756

Average Velocity 0.621

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Velocity (m/s)

Gain Offset

Status Battery

Station Cordinates

Transducer Information

DL Model Serial #

Personnel

Total Q

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

Cam Evans, James Morgan

MCT-H1 Velocity-area (Mid-section) Instrument Model FH950

Time at Site (24 hr) Time of SG Reading

Stream Name McTagg Creek Electromagnetic

Station Identification

Project Name KSM 5 m d/s of stn
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Time (24 hr) Start 10:58 End 11:25 Location

Method

Flow Meter Type

28-Feb-13 Start Reading 0.059 Time 10:58

Start Time: 10:30:00 AM End Time: 12:00:00 PM End Reading 0.059 Time 11:25

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408256 6261490 LB 0.80 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Overcast, 0°C 1.00 0.24 0.2 0.08 -0.03 -0.003 -0.1

1.50 0.30 0.5 0.30 0.03 0.009 0.4

Elf 2 21022056 3.00 0.38 1.5 0.57 0.2 0.114 4.8

3.5298 0.025 4.50 0.27 1.5 0.41 0.37 0.150 6.3

okay 100% 6.00 0.29 1.5 0.44 0.43 0.187 7.9

13090 25890 7.50 0.35 1.5 0.53 0.35 0.184 7.8

9.00 0.30 1.5 0.45 0.42 0.189 8.0

10.50 0.36 1.5 0.54 0.28 0.151 6.4

No Survey Performed 12.00 0.29 1.5 0.44 0.4 0.174 7.4

13.50 0.39 1.5 0.59 0.37 0.216 9.1

15.00 0.35 1.5 0.53 0.46 0.242 10.2

16.50 0.37 1.5 0.56 0.33 0.183 7.7

18.00 0.33 1.5 0.50 0.47 0.233 9.8

19.50 0.24 1.5 0.36 0.45 0.162 6.8

21.00 0.17 1.5 0.26 0.23 0.059 2.5

22.50 0.12 1.5 0.18 0.18 0.032 1.4

24.00 0.12 1.5 0.18 0.2 0.036 1.5

25.50 0.10 1.5 0.15 0.09 0.014 0.6

27.00 0.12 1.5 0.18 0.05 0.009 0.4

BM# Established Elevation (m) Difference (m) Notes 28.50 0.14 1.5 0.18 0.08 0.014 0.6

No Survey Performed 29.50 0.22 1.0 0.19 0.06 0.011 0.5

RB 30.20 0.00 0.7 0.08 0 0.000 0.0

2.366 100.0

n/a

2.4

0.059

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At station

Velocity (m/s)

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model FloMate

Stream Name Sulpherets Creek Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Station Cordinates

Transducer Information

Logger Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Total Q

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

PT in ~5 cm of water.  ~80 cm of snow and ice on banks, encroaching 30 cm on one side. Stage obtained from PT reading.

n/a - no survey conducted
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.789

Time (24 hr): Start 1:50 End 3:50 37.000

Method 64.73

17-Jun-13 Probe LB 6596 Ac LB 1166 2.09

Start Time: 14:50 End Time: 16:15 6595 Ac RB 1223 2.08

Sifto Error % 5.2

Easting Northing

408256 6261490

Weather Conditions

Elf 2 21022056

3.5298 0.025

okay 100%

28805 32530

Stn BS HI FS Elevation Notes

87 1.012 101.012 100.000

4 0.088 100.924

89 0.203 100.809

86 1.083 99.929

WL 1.702 99.310

TP 1.719 99.293

TP 1.718 101.011

WL 1.702 99.309

86 1.083 99.928

89 0.203 100.808

4 0.088 100.923

87 1.012 99.999 0

0

BM# Established Elevation (m) Difference (m) Notes

87 100.000 0.000

89 100.810 0.001

86 99.930 0.001

99.310

64.7

98.521

Station Identification SC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 17-Jun-13

Stream Name Sulpherets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Station Cordinates

Sunny, 16°C in the shade

Transducer Information

DL Model PT Serial #

100.809

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Pressure Transducer Reading (m) 0.789

Pressure Transducer Elevation (m)

99.929

Summary

Stage (m)

Discharge (m3/s)

General Notes

148.0

149.0

150.0

151.0

152.0

153.0

154.0

155.0

14:24:00 14:38:24 14:52:48 15:07:12 15:21:36 15:36:00

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (u
S/

cm
)

Elapsed Time

Salt Dilution at SC-H1 June 26, 2013 

RB Q = 63.05 m3/s

LB Q = 66.4 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.750

Time (24 hr): Start 9:00 End 9:50 56.94

Method 54.67

19-Jul-13 Probe LB 6595 Ac LB 2606 2.44

Start Time: 9:00 End Time: 10:00 6596 Ac RB 2478 2.44

Sifto Hygrade Error % 5.2

Easting Northing

408256 6261490

Weather Conditions

Elf 2 21022056

3.5298 0.025

okay 100%

4570 29115

No survey completed - transducer inaccessible

0

0

BM# Established Elevation (m) Difference (m) Notes

n/a

54.7

n/a

Pressure Transducer Reading (m) 0.750

Pressure Transducer Elevation (m)

Summary

Stage (m)

Discharge (m3/s)

Stage obtained from PT reading

n/a - no survey conducted

General Notes

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Overcast

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Sulphurets Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification SC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 19-Jul-13

103.0

104.0

105.0

106.0

107.0

108.0

109.0

110.0

111.0

0 1000 2000 3000 4000 5000 6000 7000

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (u
S/

cm
)

Elapsed Time

Salt Dilution at SC-H1 July 19, 2013 

RB Q = 56.1 m3/s

LB Q = 53.25 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Time (24 hr) Start 10:00 End 10:40 Location

Method

Flow Meter Type

22-Nov-13 Start Reading 0.217 Time 10:00

Start Time: 10:00:00 AM End Time: 11:30:00 AM End Reading 0.217 Time 10:40

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408256 6261490 LB 0.40 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Light rain, overcast 1 degree 0.60 0.29 0.2 0.23 0 0.000 0.0

2.00 0.58 1.4 0.55 0 0.000 0.0

Elf 2 21022056 2.50 0.49 0.5 0.74 0.01 0.007 0.1

3.5298 0.025 5.00 0.53 2.5 1.06 0.29 0.307 6.1

okay 100% 6.50 0.57 1.5 0.86 0.49 0.419 8.3

22737 17759 8.00 0.61 1.5 0.76 0.53 0.404 8.0

9.00 0.58 1.0 0.58 0.61 0.354 7.0

10.00 0.61 1.0 0.61 0.64 0.390 7.8

Stn BS HI FS Elevation Notes 11.00 0.57 1.0 0.57 0.66 0.376 7.5

87 0.414 100.414 100.000 12.00 0.50 1.0 0.56 0.61 0.343 6.8

86 0.486 99.928 13.25 0.49 1.3 0.55 0.7 0.386 7.7

14.25 0.50 1.0 0.50 0.49 0.245 4.9

PT 1.866 98.548 15.25 0.50 1.0 0.50 0.58 0.290 5.8

WL 1.674 98.740 d = .375 16.25 0.45 1.0 0.45 0.62 0.279 5.6

TP 1.119 99.295 17.25 0.46 1.0 0.46 0.62 0.285 5.7

TP 1.112 100.407 18.25 0.49 1.0 0.49 0.51 0.250 5.0

WL 1.666 98.741 d = .195 19.25 0.45 1.0 0.45 0.58 0.261 5.2

PT 1.861 98.546 20.25 0.42 1.0 0.47 0.54 0.255 5.1

100.407 21.50 0.35 1.3 0.48 0.22 0.106 2.1

86 0.478 99.929 23.00 0.40 1.5 0.70 0.02 0.014 0.3

87 0.407 100.000 25.00 0.37 2.0 0.74 -0.01 -0.007 -0.1

27.00 0.34 2.0 0.68 0.08 0.054 1.1

29.00 0.28 2.0 0.38 0.01 0.004 0.1

29.70 0.18 0.7 0.11 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes 30.20 0.00 0.5 0.00 0 0.000 0.0

87 100.000 0.000

86 99.930 0.002

5.023 100.0

98.741

Cross Sectional Area 13.508

Average Velocity 0.372

5.0

0.217

98.524

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM

Velocity (m/s)

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model

Stream Name Sulphurets Creek Instrument Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Janice Bowman

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

99.929

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Time (24 hr) Start 11:45 End 12:35 Location

Method

Flow Meter Type

2-Feb-14 Start Reading n/a Time 11:45

Start Time: 10:15:00 AM End Time: 12:45:00 PM End Reading n/a Time 12:35

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408256 6261490 LB 19.00 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Clear, windy, -14 degrees 18.60 0.17 0.4 0.10 -0.01 -0.001 0.0

17.80 0.18 0.8 0.14 0.1 0.014 0.6

n/a n/a 17.00 0.36 0.8 0.50 0.01 0.005 0.2

n/a n/a 15.00 0.72 2.0 1.08 0.03 0.032 1.3

n/a n/a 14.00 0.73 1.0 0.62 0.19 0.118 4.9

n/a n/a 13.30 0.74 0.7 0.56 0.33 0.183 7.6

12.50 0.75 0.8 0.58 0.36 0.209 8.6

11.75 0.69 0.8 0.52 0.44 0.228 9.4

No Survey Performed 11.00 0.61 0.8 0.46 0.21 0.096 4.0

10.25 0.61 0.8 0.38 0.6 0.229 9.5

9.75 0.72 0.5 0.36 0.21 0.076 3.1

9.25 0.78 0.5 0.39 0.05 0.020 0.8

8.75 0.65 0.5 0.33 0.12 0.039 1.6

8.25 0.80 0.5 0.40 0.27 0.108 4.5

7.75 0.69 0.5 0.35 0.45 0.155 6.4

7.25 0.65 0.5 0.33 0.45 0.146 6.0

6.75 0.69 0.5 0.40 0.42 0.167 6.9

6.10 0.69 0.7 0.47 0.28 0.130 5.4

5.40 0.70 0.7 0.49 0.42 0.206 8.5

4.70 0.61 0.7 0.46 0.32 0.146 6.0

3.90 0.48 0.8 0.41 0.07 0.029 1.2

3.00 0.44 0.9 0.37 0.08 0.030 1.2

2.20 0.28 0.8 0.18 0.33 0.058 2.4

1.75 0.16 0.5 0.08 -0.03 -0.002 -0.1

BM# Established Elevation (m) Difference (m) Notes RB 1.20 0.00 0.6 0.04 0 0.000 0.0

2.420 100.0

n/a

Cross Sectional Area 10.013

Average Velocity 0.242

Discharge (m3/s) 2.4

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 50 m downstream of station

Station Identification SC-H1 Velocity-area (Mid-section) Instrument Model FH950

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name Sulphuretts Creek Electromagnetic Instrument Serial #

Total Q

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

# of Records Memory Free

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Pressure Transducer Reading (m)

n/a - no survey conducted, station deactivated for winter
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Measurement Time Start 10:45 End 11:30 Location

Method

Flow Meter Type

30-Apr-14 Start Reading 0.228 Time 10:00 0.237

Start Time: 8:45:00 AM End Time: 1:30:00 PM End Reading 0.247 Time 12:15 12:15

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408256 6261490 1 RB 1.00 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Rain 2 1.10 0.13 0.1 0.07 0.01 0.001 0.0

3 2.00 0.28 0.9 0.32 0.26 0.084 0.5

ELF 2 2809021 4 3.40 0.28 1.4 0.39 0.48 0.188 1.2

3.52168 0.02 5 4.80 0.39 1.4 0.55 0.62 0.339 2.1

logging 100% 6 6.20 0.38 1.4 0.53 0.76 0.404 2.5

14 32518 7 7.60 0.39 1.4 0.55 0.88 0.480 3.0

8 9.00 0.41 1.4 0.57 0.98 0.563 3.5

9 10.40 0.52 1.4 0.73 1.1 0.801 5.0

Stn BS HI FS Elevation Notes 10 11.80 0.58 1.4 0.81 1.07 0.869 5.4

BM 004 0.594 101.518 100.924 11 13.20 0.60 1.4 0.84 0.99 0.832 5.2

BM 87 1.518 100.000 12 14.60 0.62 1.4 0.87 1.1 0.955 6.0

BM 89 0.712 100.806 13 16.00 0.60 1.4 0.84 1.11 0.932 5.8

BM 86 1.593 99.925 14 17.40 0.66 1.4 0.92 1.08 0.998 6.2

SG 1.912 99.606 15 18.80 0.58 1.4 0.70 1.23 0.856 5.3

PT 2.904 98.614 16 19.80 0.74 1.0 0.74 1.31 0.969 6.0

WL 2.672 98.846 17 20.80 0.78 1.0 0.78 1.25 0.975 6.1

18 21.80 0.74 1.0 0.74 1.43 1.058 6.6

TBM 2.228 99.290 19 22.80 0.76 1.0 0.76 1.23 0.935 5.8

TBM 2.222 101.512 99.290 20 23.80 0.80 1.0 0.80 1.37 1.096 6.8

BM 004 0.587 100.925 21 24.80 0.72 1.0 0.72 1.08 0.778 4.8

BM 87 1.513 99.999 22 25.80 0.68 1.0 0.75 1.16 0.868 5.4

BM 89 0.705 100.807 23 27.00 0.64 1.2 0.83 0.83 0.691 4.3

BM 86 1.585 99.927 24 28.40 0.50 1.4 0.58 0.64 0.368 2.3

SG 1.905 99.607 25 29.30 0.56 0.9 0.39 0.02 0.008 0.0

PT 2.897 98.615 26 29.80 0.37 0.5 0.15 -0.04 -0.006 0.0

WL 2.663 98.849 27 30.10 0.00 0.3 0.06 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 004 100.925 -0.001

BM 87 100.000 -0.001

BM 89 100.810 -0.004 16.040 100.0

0.237

98.848

0.248

98.600

Discharge (m3/s) 16.0

Cross Sectional Area 15.982

Average Velocity 1.004

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

100.925

100.000

100.807

Station Cordinates

# of Records Memory Free

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

Transducer Information

DL Model PT Serial #

Personnel C.Hall, C.Evans

Time at Site (24 hr) Time of SG Reading

Stream Name Sulphuretts Creek Electromagnetic Instrument Serial # 6591

Station Identification

Total Q

Project Name KSM ~5 m upstream of station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

SC-H1 Velocity-area (Mid-section) Instrument Model FH950
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Start 7:30 End 9:30 Location

WTW

11-Jun-14 Start Reading 0.365 Time 7:30 Staff Gauge (m) 0.365

Start Time: 7:30 End Time: 9:30 End Reading 0.365 Time 9:30 Time of SG Reading 9:20

Mass of Salt 61.241 Mean Discharge 32.499

Easting Northing Sifto Hygrade Error % 12%

408256 6261490 Probe LB 6595 Ac LB 4650 K (Cal. Constant) LB: 2.32

Weather Conditions Sunny Probe RB 6596 Ac RB 4140 K (Cal. Constant) RB: 2.32

ELF 2 2809021 Cleared Memory

3.52168 0.02 Logger had lost power, kept taking readings but could not display graph.

logging 100% Reset Logger with current time

6039 28,849 File ID 19

Water Level too high for survey, obtained from PT reading

No Survey Performed

BM# Established Elevation (m) Difference (m) Notes

0.365

n/a

0.365

n/a

32.499

Error % Between Probes 12%

n/a - no survey conducted

Pressure Transducer Elevation (m)

Discharge (m3/s)

Summary

Staff Gauge Reading (m)

Gain Offset

Status Battery

# of Records Memory Free

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Transducer Information General Notes

DL Model PT Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Station Coordinates
Type of Salt:

Stream Name Sulphurets Creek Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Station Identification

Site Information Discharge Measurement - Salt Dilution Method

SC-H1 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes at stn, salt at beginning of canyon

208.0

210.0

212.0

214.0

216.0

218.0

220.0

8:38:24 8:52:48 9:07:12 9:21:36 9:36:00 9:50:24 10:04:48
Sp

ec
ifi

c 
C

on
du

ct
iv

ity
 μ

S/
cm

Time 

Salt Dilution at SC-H1

RB Probe Q =  34.384

LB Probe Q =  30.613
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SC-H1), 2013

Start 7:06 End 9:30 Location

WTW

31-Jul-14 Start Reading 0.537 Time 10:45 Staff Gauge (m) 0.532

Start Time: 7:00 End Time: End Reading 0.537 Time 10:45 Time of SG Reading 10:45

Mass of Salt 129.265 Mean Discharge 51.599

Easting Northing Windsor Error % 2%

408256 6261490 Probe LB 6596 Ac LB 5520.37766 K (Cal. Constant) LB: same as probe 6595

Weather Conditions Sunny, Clear Probe RB 6595 Ac RB 5424.565136 K (Cal. Constant) RB: 2.18

ELF 2 2809021 File ID 17

3.52168 0.02 Probe 6596 died before calibration, calibration value of probe 6595 used for this measurement

logging 100% Stage  obtained from PT reading

7211 27,163

No Survey Performed due to High Water

BM# Established Elevation (m) Difference (m) Notes

0.532

n/a

0.537

n/a

51.599

Error % Between Probes 2%

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Project Name KSM Time (24 hr) Probes at stn, salt upstream of canyon

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

SC-H1 Method Salt dilution Instrument Model

Stream Name Sulphuretts Creek Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model PT Serial #

Stage from WL Survey (m)

Pressure Transducer Reading (m)

# of Records Memory Free n/a - no survey conducted

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary

Staff Gauge Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

110.0

112.0

114.0

116.0

118.0

120.0

122.0

124.0

126.0

128.0

130.0

7:40:48 7:55:12 8:09:36 8:24:00 8:38:24 8:52:48 9:07:12 9:21:36 9:36:00
Sp

ec
ifi

c 
C

on
du

ct
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ity
 μ

S/
cm

Time 

Salt Dilution at SC-H1

RB Probe Q =  52.051

LB Probe Q =  51.147
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Time (24 hr) Start 12:15 End 12:55 Location

Method

Flow Meter Type

4-May-13 Start Reading 0.327 Time 12:15

Start Time: 8:00:00 AM End Time: 1:00:00 PM End Reading 0.327 Time 12:55

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

419769 6261350 555 m RB 13.75 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Overcast 13.60 0.08 0.2 0.01 0.39 0.005 0.6

13.40 0.45 0.2 0.14 0.23 0.031 3.5

GDL, 21217025 21216060 13.00 0.48 0.4 0.22 0.3 0.065 7.2

0.000222 -1.115 Behind Rock 12.50 0.39 0.5 0.20 0 0.000 0.0

Active 11.52 12.00 0.49 0.5 0.25 0.33 0.081 9.0

1 130666 11.50 0.33 0.5 0.17 0.41 0.068 7.5

11.00 0.25 0.5 0.13 0.33 0.041 4.6

10.50 0.29 0.5 0.15 0.34 0.049 5.5

Stn BS HI FS Elevation Notes 10.00 0.23 0.5 0.13 0.44 0.056 6.2

BM 1 1.611 101.611 100.000 Bottom Right bolt of PT 9.40 0.46 0.6 0.18 0.51 0.094 10.4

BM 2 1.780 99.831 Tob Bolt of SG 9.20 0.55 0.2 0.11 0.16 0.018 2.0

BM 3 0.314 101.297 Ring Bolt 9.00 0.49 0.2 0.10 0.32 0.031 3.5

PT 2.667 98.944 8.80 0.47 0.2 0.09 0.66 0.062 6.9

WL 2.347 99.264 8.60 0.36 0.2 0.07 1.03 0.074 8.3

TBM 2.200 101.578 2.233 99.378 8.40 0.46 0.2 0.09 0.95 0.087 9.7

WL 2.313 99.265 8.20 0.41 0.2 0.08 0.32 0.026 2.9

PT 2.628 98.950 8.00 0.56 0.2 0.11 0.42 0.047 5.2

BM 3 0.282 101.296 7.80 0.57 0.2 0.11 0.22 0.025 2.8

BM 2 1.748 99.830 7.60 0.29 0.2 0.06 0.21 0.012 1.4

BM 1 1.578 100.000 7.40 0.28 0.2 0.06 0.46 0.026 2.9

7.20 0.00 0.2 0.03 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 100.000 0.000

BM 2 99.831 99.831 0.000

BM 3 101.297 101.297 0.000 0.899 100.0

99.265 Staff Gauge = .334

0.0

0.327

98.938

General Notes

Total Q

Stage adjusted based on PT reading

Site Information Discharge Measurement  -  Mid-section Method

Stage (m)
Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Station Cordinates

Transducer Information

DL PT Serial #

Gain Offset

Status

Project Name KSM At station

Velocity (m/s)

Station Identification SL-H2 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Sulphurets lake discharge Electromagnetic

Date Monitored

Battery

# of Records Memory Free

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Date Monitored: Pressure Transducer (m): 0.986

Time (24 hr): Start 7:00 End 9:30 16.81

Method 15.74

14-Jun-13 Probe RB1 6595 Ac RB1 2228 2.04

Start Time: 7:30 End Time: 12:30 6596 Ac RB2 2154 2.07

Sifto Error% 4.9

Easting Northing Elevation

419769 6261350 555 m

Weather Conditions

GDL, 21217025 21216060

0.000222 -1.115

active 11.33

5885 124780

Stn BS HI FS Elevation Notes

BM 1 1.532 101.532 100.000

BM 2 1.703 99.829

BM 3 0.235 101.297

WL 1.599 99.933

Top of Dexian 0.996 100.536

TBM 1.539 101.517 1.554 99.978

WL 1.586 99.931

Top of Dexian 0.982 100.535

BM 3 0.222 101.295

BM 2 1.687 99.830

BM 1 1.518 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 100.000 0.001

BM 2 99.831 99.830 0.001

BM 3 101.297 101.296 0.001

0.985

99.881

15.7

0.986

98.895

General Notes

Stage adjusted based on PT reading

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary

Stage from Survey (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Staff Gauge Reading

Gain Offset

Status Battery

# of Records Memory Free

Station Cordinates

Overcast

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB2 K (Cal. Constant) RB2:

Personnel Cam Evans, Bob Burns Type of Salt:

Stream Name Sulphurets Lake Outlet Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) RB1:

Station Identification SL-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 6/14/2013

150

151

152

153

154

155

156

157

158

159

160

6:57:36 7:26:24 7:55:12 8:24:00 8:52:48

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (m
S/

cm
)

Elapsed Time

Salt Dilution at SL-H2 June 14, 2013 

RB 1 Q = 15.36

RB 2 Q = 16.12
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Date Monitored: Pressure Transducer (m): 1.106

Time (24 hr): Start 1:10 End 3:10 15.08

Method 19.1

18-Jun-13 Probe LB 6595 Ac LB 1604 2.04

Start Time: 1:30 End Time: 15:30 6596 Ac RB 1634 2.07

Sifto Error % 0.4

Easting Northing Elevation

419769 6261350 555 m

Weather Conditions

GDL, 21217025 21216060

0.000222 -1.115

Active 11.35

6493 124174

Stn BS HI FS Elevation Notes

BM 1 1.622 101.622 100.000

BM 2 Well Below Water

BM 3 0.325 101.297

WL 1.551 100.071

TP 1.495 100.127

TP 1.486 101.613

WL 1.542 100.071

BM 3 0.314 101.299

BM 2 Well Below Water

BM 1 1.612 100.001 0

0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 -0.001

BM 2

BM 3 101.297 -0.001

overtopped Probes 1.75 km downstream of station

100.071

19.1

98.965

Station Identification SL-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jun-13

Stream Name Sulphurets Lake Outlet Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Station Cordinates

Overcast, Periodic showers

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

Pressure Transducer Reading (m) 1.106

Pressure Transducer Elevation (m)

101.298

General NotesSummary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

115.0

117.0

119.0

121.0

123.0

125.0

127.0

0:00:00 2:24:00 4:48:00 7:12:00 9:36:00 12:00:00 14:24:00 16:48:00 19:12:00
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 (u
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)

Elapsed Time

Salt Dilution at SL-H2 June 18, 2013 

RB Q = 19.06 m3/s

RB2 Q = 19.14 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Date Monitored: Pressure Transducer (m): 1.144

Time (24 hr): Start 11:30 End 12:30 21.12

Method 21.32

19-Jul-13 Probe RB1 6595 Ac RB1 2390 2.45

Start Time: 11:30 End Time: 13:00 6596 Ac RB2 2461 2.44

Sifto HyGrade Error % 3.4

Easting Northing Elevation

419769 6261350 555 m

Weather Conditions

GDL, 21217025 21216060

0.000222 -1.115

active 11.3

10941 119526

Stn BS HI FS Elevation Notes

BM 1 1.526 101.526 100.000 check

BM 3 0.235 101.291

PT Tube 1.068 100.458

WL 1.417 100.109

TP 1.402 101.522 1.406 100.120

WL 1.414 100.108

PT Tube 1.064 100.458

BM 1 1.523 99.999

BM 3 0.226 101.296

0

0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 0.001

BM 3 101.297 0.003

100.109

21.3

98.965

Pressure Transducer Reading (m) 1.144

Pressure Transducer Elevation (m)

Summary

Stage (m)

Discharge (m3/s)

General Notes

101.294

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Cordinates

overcast

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB2 K (Cal. Constant) RB2:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Sulphurets Lake outflow Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) RB1:

Station Identification SL-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 19-Jul-13

67.0

68.0

69.0

70.0

71.0

72.0

73.0

74.0

75.0

0 1000 2000 3000 4000 5000 6000 7000 8000
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Elapsed Time

Salt Dilution at SL-H2 July 19, 2013 

RB Q = 21.68 m3/s

LB Q = 20.96 m3/s

Page 4 of 10



Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Date Monitored: Pressure Transducer (m): 1.122

Time (24 hr): Start 7:00 End 9:30 21.324

Method 18.26226284

23-Jul-13 Probe LB 9595 Ac LB 2.45

Start Time: 7:00 End Time: 9:30 9596 Ac RB 2.44

Sifto Hy Grade Error % 0.6

Easting Northing Elevation

419769 6261350 555 m

Weather Conditions

GDL, 21217025 21216060

0.000222 -1.115

active 11.2177

11503 119164

No Survey Performed

0

0

BM# Established Elevation (m) Difference (m) Notes

overtopped

n/a

18.3

n/a

Station Identification SL-H2 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 23-Jul-13

Stream Name Sulphuretts Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe LB2 K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Station Cordinates

Low cloud, sunny patches

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Pressure Transducer Reading (m) 1.122

Pressure Transducer Elevation (m)

Summary

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

General Notes

Discharge measurement and data download only. No levelling survey performed. 

Water temp = 1.5°C, air temp = 16°C

Stage obtained from PT reading

n/a - survey not conducted

70.0

71.0

72.0

73.0

74.0

75.0

76.0

77.0

78.0

79.0

80.0

7:12:00 7:40:48 8:09:36 8:38:24 9:07:12 9:36:00
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Elapsed Time

Salt Dilution at SL-H2 July 23, 2013 

RB Q = 18.2 m3/s

LB Q = 18.32 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Time (24 hr) Start 11:50 End 12:30 Location

Method

Flow Meter Type

19-Nov-13 Start Reading 0.300 Time 11:50

Start Time: 11:30:00 AM End Time: 12:30:00 PM End Reading 0.300 Time 11:50

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

419769 6261350 555 m RB 9.80 0.00 0.0 0.01 0 0.000 0.0

Weather Conditions Clear 9.50 0.08 0.3 0.04 0.01 0.000 0.0

8.90 0.15 0.6 0.08 0.31 0.023 3.0

GDL, 21217025 21216060 8.50 0.07 0.4 0.02 0.5 0.011 1.3

0.000222 -1.115 Rock 8.30 0.00 0.2 0.00 0 0.000 0.0

Active 10.89 8.00 0.12 0.3 0.04 0.26 0.011 1.4

28664 102003 7.60 0.23 0.4 0.09 0.2 0.018 2.4

7.20 0.44 0.4 0.18 0.2 0.035 4.5

6.80 0.34 0.4 0.14 0.2 0.027 3.5

Stn BS HI FS Elevation Notes 6.40 0.36 0.4 0.14 0.15 0.022 2.8

BM 1 0.861 100.861 100.000 6.00 0.39 0.4 0.12 0.21 0.025 3.1

BM 2 1.028 99.833 5.80 0.70 0.2 0.21 0.33 0.069 8.9

Dexian Top 0.325 100.536 5.40 0.50 0.4 0.20 0.28 0.056 7.2

PT 1.918 98.943 5.00 0.54 0.4 0.22 0.13 0.028 3.6

4.60 0.59 0.4 0.24 0.16 0.038 4.8

TP 1.447 99.414 4.20 0.30 0.4 0.12 0.47 0.056 7.2

TP 1.444 100.858 3.80 0.50 0.4 0.20 0.43 0.086 11.0

3.40 0.57 0.4 0.23 0.42 0.096 12.2

PT 1.912 98.946 3.00 0.54 0.4 0.22 0.4 0.086 11.0

Dexian Top 0.323 100.535 2.60 0.11 0.4 0.04 0.41 0.018 2.3

BM 2 1.028 99.830 2.20 0.39 0.4 0.16 0.34 0.053 6.8

BM 1 0.857 100.001 1.80 0.38 0.4 0.11 0.21 0.024 3.1

LB 1.60 0.00 0.2 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 1 100.000 -0.001

BM 2 99.831 -0.001

0.783 100.0

0.318 Transducer reading possibly ice affected

n/a

Cross Sectional Area 2.791

Average Velocity 0.280

0.8

0.300

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 20 m downstream of station

Velocity (m/s)

Station Identification SL-H2 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Sulphurets Lake Outlet Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Janice Bowman

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

99.832

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Staff Gauge Reading

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Stage obtained from PT & SG readings

n/a - WL level not surveyed
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Time (24 hr) Start End Location

Method

Flow Meter Type

4-Feb-14 Start Reading n/a Time n/a

Start Time: 10:45:00 AM End Time: End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

419769 6261350 555 m LB 14.50 0.00 0.0 0.06 0 0.000 0.0

Weather Conditions Clear, -11 degrees 13.80 0.18 0.7 0.13 0.04 0.005 1.5

13.10 0.21 0.7 0.14 0.02 0.003 0.8

GDL 21216060 12.50 0.33 0.6 0.18 0.06 0.011 3.3

0.000222 -1.115 12.00 0.33 0.5 0.17 0.11 0.018 5.5

ok 10.6 11.50 0.37 0.5 0.19 0.18 0.033 10.2

39739 90928 11.00 0.31 0.5 0.16 0.1 0.016 4.7

10.50 0.47 0.5 0.24 0.04 0.009 2.9

10.00 0.50 0.5 0.30 0.01 0.003 0.9

No Survey Performed 9.30 0.50 0.7 0.35 0.03 0.011 3.2

8.60 0.50 0.7 0.33 0.09 0.029 8.9

8.00 0.56 0.6 0.31 0.1 0.031 9.4

7.50 0.61 0.5 0.31 0.09 0.027 8.4

7.00 0.30 0.5 0.15 0.15 0.023 6.9

6.50 0.40 0.5 0.20 0.1 0.020 6.1

6.00 0.46 0.5 0.23 0.09 0.021 6.3

5.50 0.43 0.5 0.22 0.09 0.019 5.9

5.00 0.36 0.5 0.18 0.11 0.020 6.0

4.50 0.32 0.5 0.21 0.02 0.004 1.3

3.70 0.22 0.8 0.14 0.05 0.007 2.2

3.20 0.23 0.5 0.13 0.09 0.011 3.5

2.60 0.15 0.6 0.09 0.02 0.002 0.5

2.00 0.12 0.6 0.05 0.09 0.005 1.5

1.70 0.00 0.3 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

0.328 100.0

n/a

Cross Sectional Area 4.432

Average Velocity 0.074

0.3

n/a

n/a

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 100 m upstream of station

Station Identification SL-H2 Velocity-area (Mid-section) Instrument Model FH950

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name Sulphuretts lake outflow Electromagnetic

Total Q

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Status Battery

# of Records Memory Free

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

n/a - no survey conducted, no real time reading recorded
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Measurement Time Start 15:30 End 16:10 Location

Method

Flow Meter Type

4-May-14 Start Reading 0.471 Time 15:30 0.51
Start Time: 12:45:00 PM End Time: 4:30:00 PM End Reading 0.471 Time 15:30 14:45

Station Depth Distance Area Q % of Total Q

Easting Northing Elevation No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

419769 6261350 555 m 1 RB 1.50 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Clear 2 2.00 0.09 0.5 0.05 0.06 0.003 0.1

3 2.50 0.09 0.5 0.05 0.22 0.010 0.5

GDL 21216060 4 3.00 0.09 0.5 0.05 0.36 0.016 0.8

0.000222 -1.115 5 3.50 0.21 0.5 0.11 0.51 0.054 2.7

logging 10.6 6 4.00 0.28 0.5 0.14 0.49 0.069 3.4

0 130,000 7 4.50 0.28 0.5 0.13 0.7 0.088 4.4

8 4.90 0.30 0.4 0.12 0.84 0.101 5.0

9 5.30 0.32 0.4 0.13 0.94 0.120 6.0

Stn BS HI FS Elevation Notes 10 5.70 0.33 0.4 0.13 0.84 0.111 5.5

BM 1 1.700 101.700 100.000 11 6.10 0.35 0.4 0.14 0.76 0.106 5.3

BM 2 1.913 99.787 12 6.50 0.34 0.4 0.14 1.02 0.139 6.9

BM 3 0.401 101.299 13 6.90 0.37 0.4 0.15 0.9 0.133 6.7

WL 2.280 99.420 14 on rock 7.30 0.28 0.4 0.11 0.91 0.102 5.1

PT 2.794 98.906 15 7.70 0.35 0.4 0.14 0.75 0.105 5.2

BM 57 1.155 100.545 new 16 8.10 0.34 0.4 0.14 0.66 0.090 4.5

BM 58 1.601 100.099 new 17 8.50 0.30 0.4 0.12 0.66 0.079 4.0

Top of Pipe 1.242 100.458 18 8.90 0.28 0.4 0.11 0.87 0.097 4.9

19 9.30 0.27 0.4 0.11 0.75 0.081 4.0

TBM 2.307 99.393 20 9.70 0.28 0.4 0.11 0.78 0.087 4.4

TBM 2.299 101.692 21 10.10 0.27 0.4 0.11 0.7 0.076 3.8

BM 1 1.691 100.001 22 10.50 0.30 0.4 0.12 0.81 0.097 4.9

BM 2 1.903 99.789 23 10.90 0.30 0.4 0.12 0.67 0.080 4.0

BM 3 0.392 101.300 24 11.30 0.28 0.4 0.11 0.72 0.081 4.0

WL 2.270 99.422 25 11.70 0.24 0.4 0.10 0.7 0.067 3.4

PT 2.741 98.951 26 12.10 0.10 0.4 0.05 0.23 0.010 0.5

BM 57 1.145 100.547 27 LB 12.60 0.00 0.5 0.03 0 0.000 0.0

BM 58 1.592 100.100

Top of Pipe 1.232 100.460

BM# Established Elevation (m) Difference (m) Notes

BM 1 100 0.001

BM 3 101.297 0.003 2.003 100.0

0.508

99.421

0.471

98.950

2.0

Cross Sectional Area 2.799

Average Velocity 0.716

Discharge (m3/s)

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Mean Elevation (this date) (m)

100.001

101.300

Station Cordinates

# of Records Memory Free

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

Transducer Information

DL Model PT Serial #

Personnel C.Hall, C.Evans

Time at Site (24 hr) Time of SG Reading

Stream Name Sulphuretts lake outflow Electromagnetic Instrument Serial # 6591

Station Identification

Total Q

Project Name KSM Lake outflow ~600 m upstream of station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

SL-H2 Velocity-area (Mid-section) Instrument Model FH950
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Start 9:00 End Location

WTW

6-Jun-14 Start Reading 0.854 Time 9:00 Staff Gauge (m) 0.892

Start Time: 8:00 End Time: 10:00 End Reading 0.854 Time 9:00 Time of SG Reading

Mass of Salt 30.039 Mean Discharge 9.706

Easting Northing Elevation Sifto Hygrade Error % 1%

419769 6261350 555 m Probe LB 6595 Ac LB 7230.5 K (Cal. Constant) LB: 2.32

Weather Conditions Rain Probe RB 6596 Ac RB 7120.75 K (Cal. Constant) RB: 2.31

GDL 21216060 File ID 11

0.000222 -1.115 Probes on Bar

Logging 10.6

5154 125,513

Stn BS HI FS Elevation Notes

BM1 1.567 101.567 100.000

57 1.020 100.547

58 1.467 100.100

PT 2.621 98.946

WL 1.753 99.814

Top Dexian 1.028 100.539

TBM 1.724 99.843

TBM 1.738 101.581 99.843

BM1 1.583 99.998

57 1.035 100.546

58 1.484 100.097

PT 2.638 98.943

WL 1.767 99.814

Top Dexian 1.044 100.537

BM# Established Elevation (m) Difference (m) Notes

BM1 100.000 0.001

57 100.547 0.001

58 100.099 0.001

0.892

99.814

0.854

98.960

9.706

Error % Between Probes 1%

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Project Name KSM Time (24 hr) Salt at stn, probes at little trib 1 km d/s

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

SL-H2 Method Salt dilution Instrument Model

Stream Name Sulphuretts lake outflow Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Transducer Information General Notes

DL Model PT Serial #

# of Records Memory Free

100.099

100.547

Gain Offset

Status Battery

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.999

Pressure Transducer Elevation (m)

Discharge (m3/s)

140.0

145.0

150.0

155.0

160.0

165.0

170.0

175.0

180.0

185.0

7:40:48 7:55:12 8:09:36 8:24:00 8:38:24 8:52:48 9:07:12 9:21:36 9:36:00

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm
Time 

Salt Dilution at SL-H2

RB Probe Q =  9.759

LB Probe Q =  9.653
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SL-H2), 2013

Start 12:00 End Location

WTW

30-Jul-14 Start Reading Time Staff Gauge (m) 1.260

Start Time: 12:30 End Time: 14:00 End Reading 1.237 Time 12:50 Time of SG Reading 12:50

Mass of Salt 36.114 Mean Discharge 23.084

Easting Northing Elevation Windsor Error % 3%

419769 6261350 555 m Probe LB 6596 Ac LB 3732.56 K (Cal. Constant) LB: 2.35

Weather Conditions Overcast Probe RB 6595 Ac RB 3648.44 K (Cal. Constant) RB: 2.37

GDL 21216060 SG overtopped by 0.26 cm

0.000222 -1.115 If probes disagree, LB is more reliable (in better location)

Logging 10.5 File ID 12

12522 118,145 All BMs but ring bolt (BM 3) under water or inaccessible

Stn BS HI FS Elevation Notes

BM 3 0.219 101.519 101.300 Ring Bolt

PT 

WL 1.332 100.187

TBM 1.162 100.357

TBM 1.125 101.482 100.357

BM 3 0.184 101.298

PT 

WL 1.298 100.184

BM# Established Elevation (m) Difference (m) Notes

BM 3 101.297 -0.002

1.260

100.186

1.237

98.949

23.084

Error % Between Probes 3%

Mean Elevation (this date) (m)

101.299

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Transducer Information General Notes

DL Model PT Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith Mckay

Station Coordinates
Type of Salt:

Stream Name Sulphuretts lake outflow Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Station Identification

Site Information Discharge Measurement - Salt Dilution Method

SL-H2 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Salt at stn, probes near ted morris confluence

65.0

67.0

69.0

71.0

73.0

75.0

77.0

79.0

81.0

83.0

85.0

12:00:00 12:14:24 12:28:48 12:43:12 12:57:36 13:12:00 13:26:24

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm
Time 

Salt Dilution at SL-H2

RB Probe Q =  23.428

LB Probe Q =  22.740
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Time (24 hr) Start 9:20 End 10:00 Location

Method

Flow Meter Type

28-Feb-13 Start Reading 0.017 Time 9:20

Start Time: 9:15:00 AM End Time: 10:20:00 AM End Reading 0.017 Time 10:00

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408693 6253611 LB 0.85 0.00 0.0 0.04 0 0.000 0.0

Weather Conditions Overcast 1.00 0.48 0.2 0.28 0.21 0.058 1.6

2.00 0.40 1.0 0.40 0.32 0.128 3.5

ELF2 2517010 3.00 0.45 1.0 0.45 0.27 0.122 3.3

3.5618 0.0012 4.00 0.44 1.0 0.44 0.36 0.158 4.3

Okay 100% 5.00 0.37 1.0 0.37 0.36 0.133 3.6

6.00 0.37 1.0 0.37 0.34 0.126 3.4

7.00 0.38 1.0 0.38 0.43 0.163 4.4

8.00 0.48 1.0 0.48 0.39 0.187 5.1

No Survey Performed 9.00 0.50 1.0 0.50 0.49 0.245 6.7

10.00 0.50 1.0 0.50 0.5 0.250 6.8

11.00 0.50 1.0 0.50 0.53 0.265 7.2

12.00 0.59 1.0 0.59 0.5 0.295 8.0

13.00 0.59 1.0 0.59 0.53 0.313 8.5

14.00 0.61 1.0 0.61 0.47 0.287 7.8

15.00 0.58 1.0 0.58 0.47 0.273 7.4

16.00 0.47 1.0 0.47 0.49 0.230 6.3

17.00 0.44 1.0 0.55 0.38 0.209 5.7

18.50 0.26 1.5 0.33 0.22 0.072 1.9

19.50 0.26 1.0 0.26 0.41 0.107 2.9

20.50 0.22 1.0 0.22 0.28 0.062 1.7

BM# Established Elevation (m) Difference (m) Notes 21.50 0.13 1.0 0.11 0 0.000 0.0

No Survey Performed RB 22.20 0.00 0.7 0.05 0 0.000 0.0

3.681 100.0

n/a

Discharge (m3/s) 3.68

0.017

n/a

General Notes

Stage (m)

Pressure Transducer Reading (m)

No visible ice encrouchment on channel, transducer still in a few centimeters of water. Stage obtained from PT reading.

n/a - no survey conducted

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary

Total Q

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FloMate

Stream Name South Unuk Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Mike Soloducha

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Time (24 hr) Start 2:18 End 2:45 Location

Method

Flow Meter Type

30-Apr-13 Start Reading 0.214 Time 2:18

Start Time: 2:15:00 PM End Time: 3:45:00 PM End Reading 0.214 Time 2:45

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408693 6253611 0.90 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Sunny, clouds 1.00 0.61 0.1 0.34 0.3 0.101 1.7

2.00 0.64 1.0 0.64 0.31 0.198 3.3

ELF2 2517010 3.00 0.56 1.0 0.56 0.34 0.190 3.2

3.5618 0.0012 4.00 0.56 1.0 0.56 0.48 0.269 4.5

Okay 100% 5.00 0.51 1.0 0.51 0.49 0.250 4.2

6.00 0.48 1.0 0.48 0.55 0.264 4.4

7.00 0.53 1.0 0.53 0.57 0.302 5.0

8.00 0.57 1.0 0.57 0.64 0.365 6.1

Stn BS HI FS Elevation Notes 9.00 0.63 1.0 0.63 0.68 0.428 7.1

BM 18 0.245 100.245 100.000 10.00 0.62 1.0 0.62 0.71 0.440 7.3

BM tagless 1.273 98.972 BM 16 11.00 0.59 1.0 0.59 0.75 0.443 7.4

BM 17 0.416 99.829 12.00 0.62 1.0 0.62 0.54 0.335 5.6

PT 1.834 98.411 Error 13.00 0.72 1.0 0.72 0.69 0.497 8.3

WL 1.783 98.462 14.00 0.73 1.0 0.73 0.6 0.438 7.3

TBM 1.313 100.116 1.442 98.803 15.00 0.66 1.0 0.66 0.6 0.396 6.6

WL 1.657 98.459 16.00 0.68 1.0 0.68 0.51 0.347 5.8

PT 1.764 98.352 Correct Level 17.00 0.59 1.0 0.59 0.43 0.254 4.2

BM 17 0.286 99.830 18.00 0.49 1.0 0.49 0.47 0.230 3.8

BM tagless 1.144 98.972 BM 16 19.00 0.46 1.0 0.46 0.29 0.133 2.2

BM18 0.115 100.001 20.00 0.38 1.0 0.38 0.2 0.076 1.3

BM# Established Elevation (m) Difference (m) Notes 21.00 0.16 1.0 0.20 0.17 0.034 0.6

BM 18 100.000 -0.001 22.50 0.07 1.5 0.06 0.04 0.002 0.0

BM 17 99.830 0.000 22.70 0.00 0.2 0.01 0 0.000 0.0

BM 16 98.971 -0.001 5.992 100.0

Stage (m) 98.461

6.0

0.214

98.247

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At station

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name South Unuk Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Cam Evans

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.001

99.830

98.972 Total Q

Summary General Notes

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Date Monitored: Pressure Transducer (m): 0.733

Time (24 hr): Start 7:30 End 9:30 79.252

Method 46.7

15-Jun-13 Probe LB 6596 Ac LB 3512 2.07

Start Time: 8:00 End Time: 9:45 6595 Ac RB 3536 2.08

Sifto Error % 0.0

Easting Northing

408693 6253611

Weather Conditions

ELF2 2517010

3.5618 0.0012

Okay 100%

1 32530

Stn BS HI FS Elevation Notes

BM 18 1.630 101.630 100.000

BM 17 1.800 99.830

Top of PT Tube 1.867 99.763

PT 3.262 98.368

WL 2.548 99.082

TBM 2.512 101.640 2.502 99.128

WL 2.557 99.083

PT 3.279 98.361

Top of PT Tube 1.877 99.763

BM 17 1.809 99.831

BM 18 1.640 100.000

TP 1.639 101.639 1.640 100.000

PT 3.280 98.359

BM 17 1.808 99.831

BM# Established Elevation (m) Difference (m) Notes

18 100.000 0.000

17 99.830 -0.001

99.083

46.7

0.733

98.350

General NotesSummary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Box is 3 m downstream of PT, 5 m uphill just upstream of tree with chopped limb
Salt 3.2 km upstream at 7:40

99.831

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Cordinates

Sunny

Transducer Information

DL Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Stream Name South Unuk Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification SUR-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 6/15/2013

65

67

69

71

73

75

77

7:40:48 7:48:00 7:55:12 8:02:24 8:09:36 8:16:48 8:24:00 8:31:12 8:38:24

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (m
S/

cm
)

Elapsed Time

Salt Dilution at SL-H2 June 15, 2013 

LB 1 Q = 46.68

LB 2 Q = 46.68
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Date Monitored: Pressure Transducer (m): 0.829

Time (24 hr): Start 9:45 End 11:00 40.537

Method 65.580

18-Jul-13 Probe LB 9595 Ac LB 2.431254183

Start Time: 9:45 End Time: 11:30 9596 Ac RB 2.389

Sifto HY Grade Error (Std Dev in m3/s) 2.0

Easting Northing

408693 6253611

Weather Conditions

ELF2 2517010

3.5618 0.0012

Okay 100%

4759 25584

Stn BS HI FS Elevation Notes

18 1.652 101.652 100.000

17 1.821 99.831

PT (top tube) 1.888 99.764

WL 2.489 99.163

TBM 2.415 101.636 2.431 99.221

WL 2.474 99.162

PT (top tube) 1.873 99.763

17 1.805 99.831

18 1.636 100.000

BM# Established Elevation (m) Difference (m) Notes

18 100.000 0.000

17 99.830 -0.001

99.163

65.6

0.829

98.334

Station Identification SUR-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jul-13

Stream Name South Unuk Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Station Cordinates

Sunny, light cloud. 

Transducer Information

PT Model Serial #

99.831

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

General Notes

Water temp = 5.4°C, air temp = 23°C

Summary

Stage (m)

Discharge (m3/s)

50.0

51.0

52.0

53.0

54.0

55.0

56.0

57.0

0.3 1000.3 2000.3 3000.3 4000.3 5000.3 6000.3

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 (u
S/

cm
)

Elapsed Time

Salt Dilution at SUR-H1 Jul 18, 2013 

RB Q = 64.91 m3/s

LB Q = 66.24 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Time (24 hr) Start 10:00 End 10:45 Location

Method

Flow Meter Type

19-Nov-13 Start Reading n/a Time n/a

Start Time: 8:45:00 AM End Time: 11:00:00 AM End Reading n/a Time n/a

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408693 6253611 RB 22.00 0.00 0.0 0.04 0 0.000 0.0

Weather Conditions Clear, -15 degrees 21.00 0.08 1.0 0.08 0.01 0.001 0.0

20.00 0.36 1.0 0.36 0 0.000 0.0

ELF2 2517010 19.00 0.41 1.0 0.41 0 0.000 0.0

3.5618 0.0012 18.00 0.49 1.0 0.49 0.31 0.152 3.0

Okay 100% 17.00 0.58 1.0 0.58 0.41 0.238 4.7

19939 22612 16.00 0.54 1.0 0.54 0.53 0.286 5.7

15.00 0.66 1.0 0.66 0.55 0.363 7.2

14.00 0.75 1.0 0.66 0.55 0.361 7.1

Stn BS HI FS Elevation Notes 13.25 0.67 0.8 0.50 0.65 0.327 6.5

BM 17 0.353 100.184 99.831 12.50 0.75 0.8 0.56 0.6 0.338 6.7

BM 16 1.207 98.977 11.75 0.70 0.8 0.53 0.64 0.336 6.7

11.00 0.67 0.8 0.50 0.64 0.322 6.4

PT Locked in Ice 10.25 0.65 0.8 0.49 0.62 0.302 6.0

WL 1.723 98.461 9.50 0.66 0.8 0.50 0.6 0.297 5.9

TBM 1.192 100.157 1.219 98.965 8.75 0.55 0.8 0.41 0.57 0.235 4.7

WL 1.695 98.462 8.00 0.53 0.8 0.46 0.67 0.311 6.1

PT 7.00 0.60 1.0 0.60 0.47 0.282 5.6

6.00 0.62 1.0 0.62 0.42 0.260 5.2

BM 16 1.181 98.976 5.00 0.53 1.0 0.53 0.41 0.217 4.3

BM 17 0.325 99.832 4.00 0.58 1.0 0.58 0.36 0.209 4.1

3.00 0.60 1.0 0.60 0.16 0.096 1.9

2.00 0.53 1.0 0.56 0.21 0.117 2.3

0.90 0.58 1.1 0.38 0.01 0.004 0.1

0.70 0.00 0.2 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes 0.000 0.0

BM 17 99.832 0.000 0.0

BM 16 0.000 0.0

5.053 100.0

98.462

5.1

n/a

n/aPressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Completely Frozen, stopped at 9:01

n/a - no real time reading obtained, frozen PT

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

98.977

Total Q

Station Cordinates

Transducer Information

PT Model Serial #

Gain Offset

Velocity (m/s)

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name South Unuk Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Janice Bowman

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 5 m downstream of station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Time (24 hr) Start 9:35 End 10:10 Location

Method

Flow Meter Type

4-Feb-14 Start Reading n/a Time 9:35

Start Time: 9:00:00 AM End Time: 10:15:00 AM End Reading n/a Time 10:10

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408693 6253611 LB 25.70 0.00 0.0 0.06 0 0.000 0.0

Weather Conditions Very windy, clear 25.50 0.56 0.2 0.34 0.05 0.017 0.4

24.50 0.57 1.0 0.57 0.13 0.074 1.5

n/a n/a 23.50 0.60 1.0 0.60 0.15 0.090 1.9

n/a n/a 22.50 0.55 1.0 0.55 0.24 0.132 2.8

n/a n/a 21.50 0.50 1.0 0.50 0.39 0.195 4.1

n/a n/a 20.50 0.54 1.0 0.54 0.48 0.259 5.4

19.50 0.55 1.0 0.55 0.56 0.308 6.4

18.50 0.50 1.0 0.50 0.6 0.300 6.3

No Survey Performed 17.50 0.52 1.0 0.52 0.72 0.374 7.8

16.50 0.57 1.0 0.57 0.52 0.296 6.2

15.50 0.60 1.0 0.60 0.62 0.372 7.8

14.50 0.63 1.0 0.63 0.66 0.416 8.7

13.50 0.67 1.0 0.67 0.65 0.436 9.1

12.50 0.62 1.0 0.62 0.73 0.453 9.5

11.50 0.64 1.0 0.64 0.68 0.435 9.1

10.50 0.59 1.0 0.59 0.5 0.295 6.2

9.50 0.50 1.0 0.50 0.35 0.175 3.7

8.50 0.43 1.0 0.43 0.31 0.133 2.8

7.50 0.32 1.0 0.32 0.06 0.019 0.4

6.50 0.36 1.0 0.31 0.02 0.006 0.1

5.80 0.36 0.7 0.18 0 0.000 0.0

5.50 0.00 0.3 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

4.786 100.0

n/a

Cross Sectional Area 10.778

Average Velocity 0.444

4.8

n/a

n/a

Total Q

Pressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

n/a - survey not conducted

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Status Battery

# of Records Memory Free

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name South Unuk Electromagnetic

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM At station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Measurement Time Start 10:10 End 11:05 Location

Method

Flow Meter Type

4-May-14 Start Reading 0.295 Time 9:16 0.28
Start Time: 9:00:00 AM End Time: 12:00:00 PM End Reading 0.286 Time 11:35 11:35

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408693 6253611 1 LB 3.50 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Clear 2 3.80 0.20 0.3 0.10 0.59 0.059 0.3

3 4.50 1.00 0.7 0.85 0.69 0.61 0.553 3.1

ELF 2 2517010 4 5.50 0.98 1.0 0.98 0.82 0.5 0.647 3.6

3.5566 0.0008 5 6.50 0.96 1.0 0.96 0.97 0.58 0.744 4.1

logging 100% 6 7.50 0.88 1.0 0.88 1.06 0.82 0.827 4.6

0 32535 7 8.50 0.90 1.0 0.90 1.41 1.01 1.089 6.0

8 9.50 0.90 1.0 0.90 1.87 1.21 1.386 7.7

9 10.50 0.86 1.0 0.86 1.34 1.152 6.4

Stn BS HI FS Elevation Notes 10 11.50 0.86 1.0 0.86 1.59 1.367 7.6

BM 17 0.403 100.233 99.830 11 12.50 0.70 1.0 0.63 1.45 0.914 5.1

BM 96 1.256 98.977 12 13.30 0.90 0.8 0.68 1.49 1.006 5.6

BM 18 0.230 100.003 13 14.00 0.92 0.7 0.69 1.54 1.063 5.9

WL 1.584 98.649 14 14.80 0.92 0.8 0.74 1.36 1.001 5.6

PT 1.861 98.372 15 15.60 0.92 0.8 0.74 1.42 1.045 5.8

Top of pipe 0.456 99.777 16 16.40 0.96 0.8 0.77 1.37 1.052 5.8

SG 0.860 99.373 17 17.20 0.88 0.8 0.70 1.39 0.979 5.4

18 18.00 0.82 0.8 0.74 1.09 0.804 4.5

TBM 1.424 98.809 19 19.00 0.78 1.0 0.78 1.02 0.796 4.4

TBM 1.408 100.217 20 20.00 0.70 1.0 0.70 0.81 0.567 3.1

BM 17 0.388 99.829 21 21.00 0.52 1.0 0.52 0.71 0.369 2.0

BM 96 1.242 98.975 22 22.00 0.55 1.0 0.55 0.66 0.363 2.0

BM 18 0.215 100.002 23 23.00 0.48 1.0 0.48 0.24 0.115 0.6

WL 1.569 98.648 24 24.00 0.32 1.0 0.32 0.33 0.106 0.6

PT 1.847 98.370 25 25.00 0.17 1.0 0.31 0.04 0.013 0.1

Top of pipe 0.442 99.775 26 27.70 0.08 2.7 0.04 0.04 0.002 0.0

SG 0.847 99.370 27 RB 26.10 0.00 1.6 0.06 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

BM 17 99.830 -0.001

BM 96 98.976 0.000

BM 18 100.003 -0.001 18.017 100.0

0.278

98.649

0.286

98.362

18.0

Cross Sectional Area 16.770

Average Velocity 1.074

Project Name KSM At station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

Stream Name South Unuk Electromagnetic Instrument Serial # 6591

Station Identification SUR-H1 Velocity-area (Mid-section) Instrument Model FH950

Time at Site (24 hr) Time of SG Reading

Mean Elevation (this date) (m)

99.830

98.976

Station Cordinates

Transducer Information

DL Model PT Serial #

Personnel C.Hall, C.Evans

Total Q

Discharge (m3/s)

# of Records Memory Free

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

100.003

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Start End Location

WTW

12-Jun-14 Start Reading 0.502 Time 8:50 Staff Gauge (m) 0.501

Start Time: 7:30 End Time: End Reading Time Time of SG Reading

Mass of Salt 82.056 Mean Discharge 38.414

Easting Northing Sifto Hygrade Error % 1%

408693 6253611 Probe LB 6596 Ac LB 5126.84 K (Cal. Constant) LB: 2.39

Weather Conditions Sunny Probe RB 6595 Ac RB 5124.31 K (Cal. Constant) RB: 2.41

ELF 2 2517010 File ID 23

3.5566 0.0008

logging 100%

5612 28,889

Stn BS HI FS Elevation Notes

96 2.686 101.662 98.976

17 1.834 99.828

18 1.667 99.995

PT 3.209 98.453

WL 2.789 98.873 d = 0.420

Pipe Top 1.887 99.775

SG 2.295 99.367

TBM 2.438 99.224

TBM 2.457 101.681 99.224

96 2.706 98.975

17 1.853 99.828

18 1.686 99.995

PT 3.230 98.451

WL 2.810 98.871 d = 0.420

Pipe Top 1.906 99.775

SG 2.314 99.367

BM# Established Elevation (m) Difference (m) Notes

96 98.976 0.001

17 99.830 0.002

18 100.003 0.008

0.501

98.872

0.502

98.370

38.414

Error % Between Probes 1%

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Project Name KSM Time (24 hr) Probes on bar d/s of stn ~200 m, salt at confl. of 2 headwater rivers

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

SUR-H1 Method Salt dilution Instrument Model

Stream Name South Unuk River Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model PT Serial #

# of Records Memory Free

99.995

99.828

Gain Offset

Status Battery

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

98.976

Pressure Transducer Elevation (m)

Discharge (m3/s)

75.0

77.0

79.0

81.0

83.0

85.0

87.0

89.0

91.0

93.0

95.0

7:40:48 7:48:00 7:55:12 8:02:24 8:09:36 8:16:48 8:24:00 8:31:12 8:38:24

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm

Time 

Salt Dilution at SUR-H1

LB 2 Probe Q =  38.577

LB 1 Probe Q =  38.250
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (SUR-H1), 2013

Start 7:15 End 8:00 Location

WTW

30-Jul-14 Start Reading 0.768 Time 8:00 Staff Gauge (m) 0.782

Start Time: 7:00 End Time: 8:30 End Reading 0.768 Time 8:00 Time of SG Reading 8:00

Mass of Salt 83.547 Mean Discharge 81.105

Easting Northing Windsor Error % 17%

408693 6253611 Probe LB 6595 Ac LB 2654.14 K (Cal. Constant) LB: 2.36

Weather Conditions Overcast Probe RB 6596 Ac RB 2220.09 K (Cal. Constant) RB: 2.34

ELF 2 2517010 File ID 10

3.5566 0.0008 Survey of PT may have been on a rock, too deep to tell

logging 100% Appears slug was not fully mixed at probes

12524 23,884

Stn BS HI FS Elevation Notes

17 2.040 101.870 99.830

18 1.872 99.998

PT 3.492 98.378

WL 2.707 99.163

Top Pipe 2.093 99.777

SG 2.500 99.370

TBM 2.657 99.213

TBM 2.626 101.839 99.213

17 2.007 99.832

18 1.841 99.998

PT 3.462 98.377

WL 2.675 99.164

Top Pipe 2.062 99.777

SG 2.469 99.370

BM# Established Elevation (m) Difference (m) Notes

17 99.830 -0.001

18 100.003 0.005

0.782

99.164

0.768

98.395

81.105

Error % Between Probes 17%

Mean Elevation (this date) (m)

99.831

99.998

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Transducer Information General Notes

DL Model PT Serial #

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Station Coordinates
Type of Salt:

Stream Name South Unuk River Type of Instrument Conductivity Probes Instrument Serial # 6595, 6596

Station Identification

Site Information Discharge Measurement - Salt Dilution Method

SUR-H1 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes 250 m d/s of stn, salt 2.5 km u/s of stn

50.0

52.0

54.0

56.0

58.0

60.0

62.0

7:26:24 7:33:36 7:40:48 7:48:00 7:55:12 8:02:24 8:09:36 8:16:48 8:24:00 8:31:12 8:38:24

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm

Time 

Salt Dilution at SUR-H1

LB 2 Probe Q =  87.995

LB 1 Probe Q =  74.214
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.206

Time (24 hr): Start 8:50 End 9:10 0.415 kg

Method 0.38

3-Mar-13 Probe LB n/a Ac LB n/a n/a

Start Time: 8:45 End Time: 9:20 C3B Ac RB 2.16 n/a

Sifto Error (Std Dev in m3/s) n/a

Easting Northing

416854 6259533

Weather Conditions

n/a n/a

n/a n/a

n/a n/a

n/a n/a

No Survey Performed

BM# Established Elevation (m) Difference (m) Notes

No Survey Performed

n/a

0.4

n/a

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 0.206

Pressure Transducer Elevation (m)

Flows taken near confluence with Sulphurets Creek due to avalanche hazard, only one probe was functional. 
Station was not visited. No graphic included. 
Stage obtained from PT stage record. 
n/a - no survey conducted

General Notes

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Clear

Transducer Information

PT Model Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Mike Soloducha Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 3-Mar-13

0

1

2

3

4

5

6

7

8

9

10

0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00
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S
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m

)

Elapsed Time

Salt Dilution at TMC-H1, 03/03/13 
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1), 2013

Date Monitored: Pressure Transducer (m):

Time (24 hr): Start 8:12 End 9:15 5.493

Method 1.1

3-May-13 Probe LB WTW Ac LB 11.83 0.0024

Start Time: 8:00 End Time: 9:15 n/a Ac RB n/a n/a

Windsor Error (Std Dev in m3/s) n/a

Easting Northing

416854 6259533

Weather Conditions

Elf 2 2809021

3.52168 0.02

active 100%

Stn BS HI FS Elevation Notes

BM15 0.829 100.829 100.000

PT 2.494 98.335

WL 2.338 98.491

TBM 2.391 100.915 2.305 98.524

WL 2.421 98.494

PT 2.576 98.339

BM 15 0.911 100.004

BM# Established Elevation (m) Difference (m) Notes

BM15 100.000 -0.002

98.335

1.1

0.211

98.124

n/a - only data from one probePressure Transducer Reading (m)

Pressure Transducer Elevation (m)

General Notes

Could not access box due to avalanche hazard. 
P b 610 d f i l iStage adjusted based on PT reading.

Summary

Stage (m)

Discharge (m3/s)

Gain Offset

Status Battery

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.002

Station Cordinates

Sunny, clear

Transducer Information

PT Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Mike Soloducha Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 3-May-13
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Salt Dilution at TMC-H1, 03/05/2013 

1.10 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.605

Time (24 hr): Start 10:20 End 12:20 10.208

Method 9.98

15-Jun-13 Probe LB 6595 Ac LB 2083 2.06

Start Time: 11:00 End Time: 12:45 6596 Ac RB 2202 2.13

Sifto Error % 2.0

Easting Northing

416854 6259533

Weather Conditions

Elf 2 2809021

3.52168 0.02

active 100%

1 32530

Stn BS HI FS Elevation Notes

BM 15 0.648 100.648 100.000

TBM2 0.618 100.030

TBM 1 0.605 100.043

BM 13 1.734 98.914

WL 1.743 98.905

TBM 0.694 100.662 0.680 99.968

WL 1.756 98.906

BM13 1.748 98.914

TBM 1 0.618 100.044

TBM2 0.632 100.030

BM 15 0.663 99.999

BM# Established Elevation (m) Difference (m) Notes

BM 15 100 0.001

98.906

10.0

0.605

98.301

General NotesSummary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Probes 1.9 km downstream of station
Salt at 10:38 PST

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Station Cordinates

Sunny, clear

Transducer Information

DL Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Bob Burns Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 15-Jun-13

160

162

164

166

168

170

172

174

10:48:00 10:55:12 11:02:24 11:09:36 11:16:48 11:24:00 11:31:12
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Elapsed Time

Salt Dilution at TMC-H1 June 15, 2013 

RB Q = 9.88 m3/s

LB Q = 10.07 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (TMC-H1), 2013

Date Monitored: Pressure Transducer (m): 0.769

Time (24 hr): Start 12:00 End 13:00 15.185

Method 14.02

18-Jul-13 Probe LB 6596 Ac LB 2737 2.54

Start Time: 12:00 End Time: 13:40 6595 Ac RB 2760 2.54

Sifto Hygrade Error (Std Dev in m3/s) 0.8

Easting Northing

416854 6259533

Weather Conditions

Elf 2 2809021

3.52168 0.02

active 100%

4756 28441

Stn BS HI FS Elevation Notes

1 0.743 100.042

15 0.785 100.785 100.000

2 0.758 100.027

WL 1.637 99.148

TBM 1.459 100.766 1.478 99.307

WL 1.610 99.156

2 0.739 100.027

15 0.767 99.999

1 0.723 100.043

BM# Established Elevation (m) Difference (m) Notes

1 100.043 0.001

15 100.000 0.000

2 100.027 0.000

99.152

14.0

0.769

98.383

General NotesSummary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Air temp 23°C. Water temp 3.3°C
Probes near confluence of Sulphurets. Salt dumped at station

100.000

Gain Offset

Status Battery

# of Records Memory Free

Date Serviced Crest Gauges

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.043

100.027

Station Cordinates

Sunny

Transducer Information

PT Model PT Serial #

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Stream Name Ted Morris Creek Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Station Identification TMC-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 18-Jul-13
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Salt Dilution at TMC-H1 Jul 18, 2013 

RB Q = 13.96 m3/s

LB Q = 14.07 m3/s
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Time (24 hr) Start 12:10 End 12:38 Location

Method

Flow Meter Type

1-Mar-13 Start Reading 0.651 Time 13:00

Start Time: 12:00:00 PM End Time: 1:50:00 PM End Reading 0.651 Time 13:00

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408007 6262837 RB 19.00 0.00 0.0 0.00 0 0.000 0.0

Weather Conditions Sunny/light cloud 18.80 0.05 0.2 0.03 0.08 0.002 0.1

18.00 0.24 0.8 0.19 0.36 0.069 2.5

Elf-2 280922 17.20 0.33 0.8 0.26 0.42 0.111 4.0

3.5233 -0.0459 16.40 0.38 0.8 0.30 0.48 0.146 5.3

ok 100% 15.60 0.42 0.8 0.34 0.57 0.192 6.9

13104 25925 14.80 0.52 0.8 0.42 0.56 0.233 8.4

14.00 0.57 0.8 0.46 0.61 0.278 10.1

13.20 0.60 0.8 0.48 0.52 0.250 9.1

No Survey Performed 12.40 0.58 0.8 0.46 0.54 0.251 9.1

11.60 0.56 0.8 0.45 0.59 0.264 9.6

10.80 0.57 0.8 0.46 0.51 0.233 8.4

10.00 0.52 0.8 0.42 0.46 0.191 6.9

9.20 0.49 0.8 0.39 0.38 0.149 5.4

8.40 0.34 0.8 0.27 0.39 0.106 3.8

7.60 0.34 0.8 0.27 0.36 0.098 3.6

6.80 0.24 0.8 0.19 0.35 0.067 2.4

6.00 0.22 0.8 0.18 0.27 0.048 1.7

5.20 0.18 0.8 0.14 0.17 0.024 0.9

4.40 0.15 0.8 0.12 0.24 0.029 1.0

3.60 0.13 0.8 0.10 0.16 0.017 0.6

2.80 0.04 0.8 0.03 0.03 0.001 0.0

BM# Established Elevation (m) Difference (m) Notes LB 2.00 0.00 0.8 0.02 0 0.000 0.0

No Survey Performed

2.758 100.0

2.8

0.651

n/aPressure Transducer Elevation (m)

n/a Stage obtained from PT reading

n/a - no survey conducted

Total Q

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Cordinates

Transducer Information

Logger Model Serial #

Gain Offset

Velocity (m/s)

Station Identification UR-H1 Velocity-area (Mid-section) Instrument Model FloMate

Stream Name Unuk River Electromagnetic

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Mike Soloducha, Cam Evans

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 30 m upstream of station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Date Monitored: Pressure Transducer (m): 1.123

Time (24 hr): Start 16:30 End 17:15 61.176

Method 51.56

22-Jul-13 Probe LB 9596 Ac LB 2.5

Start Time: 16:30 End Time: 17:30 9595 Ac RB 2.52

Sifto HY Grade Error (Std Dev in m3/s) 6.9

Easting Northing

408007 6262837

Weather Conditions

Elf-2 280922

3.5233 -0.0459

ok 100%

33675 11523

No Survey Performed

No levelling survey possible as BM's inaccessible due to high water level. 

BM# Established Elevation (m) Difference (m) Notes

DL cleared

51.6

n/a

General Notes

Stage obtained from PT reading

n/a - no survey conducted

Station Identification UR-H1 Amount of Salt injected:

Site Information Discharge Measurement - Salt Dilution Method

Project Name KSM 22-Jul-13

Stream Name Unuk River Salt Dilution Mean Discharge Q (m3/s):

Date Monitored K (Cal. Constant) LB:

Time at Site (24 hr) Probe RB K (Cal. Constant) RB:

Personnel Cam Evans, Daniel Helm Type of Salt:

Station Cordinates

Overcast

Transducer Information

PT Model Serial #

Pressure Transducer Elevation (m)

n/a

Gain Offset

Status Battery

# of Records Memory Free

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Summary

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m) 1.123

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

16:33 16:40 16:48 16:55 17:02 17:09 17:16

Sp
ec

ifi
y 

C
on

du
ct

iv
ity

 (m
S/

cm
)

Elapsed Time

Salt Dilution at UR-H1, 22 July 2013
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Time (24 hr) Start 16:20 End 16:55 Location

Method

Flow Meter Type

5-Feb-14 Start Reading n/a Time 16:20

Start Time: 3:00:00 PM End Time: 5:15:00 PM End Reading n/a Time 16:55

Station Depth Distance Area Q % of Total Q

Easting Northing Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408007 6262837 RB 1.00 0.00 0.0 0.02 0 0.000 0.0

Weather Conditions Clear, calm 1.30 0.13 0.3 0.13 0 0.000 0.0

3.00 0.14 1.7 0.33 0 0.000 0.0

n/a n/a 6.00 0.14 3.0 0.35 0 0.000 0.0

n/a n/a 8.00 0.16 2.0 0.28 0.06 0.017 0.5

n/a n/a 9.50 0.16 1.5 0.24 0.06 0.014 0.4

n/a n/a 11.00 0.18 1.5 0.27 0 0.000 0.0

12.50 0.24 1.5 0.30 0.01 0.003 0.1

13.50 0.21 1.0 0.21 0.4 0.084 2.3

No Survey Performed 14.50 0.30 1.0 0.30 0.44 0.132 3.6

15.50 0.32 1.0 0.32 0.63 0.202 5.4

16.50 0.34 1.0 0.34 0.66 0.224 6.1

17.50 0.40 1.0 0.40 0.63 0.252 6.8

18.50 0.51 1.0 0.51 0.52 0.265 7.2

19.50 0.50 1.0 0.50 0.72 0.360 9.7

20.50 0.45 1.0 0.45 0.61 0.275 7.4

21.50 0.51 1.0 0.51 0.68 0.347 9.4

22.50 0.48 1.0 0.48 0.75 0.360 9.7

23.50 0.53 1.0 0.53 0.67 0.355 9.6

24.50 0.52 1.0 0.52 0.58 0.302 8.1

25.50 0.56 1.0 0.56 0.49 0.274 7.4

26.50 0.50 1.0 0.50 0.34 0.170 4.6

27.50 0.46 1.0 0.46 0.13 0.060 1.6

28.50 0.48 1.0 0.48 0.03 0.014 0.4

29.50 0.42 1.0 0.42 -0.01 -0.004 -0.1

BM# Established Elevation (m) Difference (m) Notes 30.50 0.00 1.0 0.00 0 0.000 0.0

3.706 100.0

n/a

Cross Sectional Area 9.409

Average Velocity 0.394

3.7

n/a

n/aPressure Transducer Elevation (m)

Summary General Notes

Stage (m)

Discharge (m3/s)

Pressure Transducer Reading (m)

n/a - no survey conducted, station deactivated for winter

Total Q

Status Battery

# of Records Memory Free

Station Cordinates

Transducer Information

DL Model PT Serial #

Gain Offset

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

Station Identification UR-H1 Velocity-area (Mid-section) Instrument Model FH950

6591

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Erin Boyle Velocity (m/s)

Stream Name Unuk River electromagnetic Instrument Serial #

Site Information Discharge Measurement  -  Mid-section Method

Project Name KSM 50 m upstream of station
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Measurement Time Start 15:30 End 16:30 Location

Method

Flow Meter Type

6-May-14 Start Reading 0.35 Time 13:40 0.16
Start Time: 8:30:00 AM End Time: 4:30:00 PM End Reading 0.35 Time 13:40 13:40

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408007 6262837 1 RB 2.60 0.00 0.0 0.03 0 0.000 0.0

Weather Conditions Clear 2 2.70 0.62 0.1 0.34 0.41 0.140 0.6

3 3.70 0.78 1.0 0.78 0.98 0.764 3.1

ELF 2 4 4.70 0.74 1.0 0.85 0.79 0.672 2.7

3.5618 0.012 5 6.00 0.30 1.3 0.47 0.54 0.251 1.0

logging 100% 6 7.80 0.33 1.8 0.59 0.71 0.422 1.7

1 35230 7 9.60 0.28 1.8 0.50 0.81 0.408 1.6

8 11.40 0.38 1.8 0.68 1.05 0.718 2.9

9 13.20 0.40 1.8 0.72 1.12 0.806 3.2

Stn BS HI FS Elevation Notes 10 15.00 0.49 1.8 0.86 1.09 0.935 3.8

BM 92 2.285 102.285 100.000 new 11 16.70 0.56 1.7 0.95 1.28 1.219 4.9

BM 93 2.629 99.656 new 12 18.40 0.71 1.7 1.17 1.2 1.406 5.7

BM 94 2.366 99.919 new 13 20.00 0.78 1.6 1.25 1.4 1.747 7.0

WL 3.102 99.183 14 21.60 0.82 1.6 1.31 1.78 1.12 1.902 7.6

PT 3.475 98.810 bolt on pipe 15 23.20 0.84 1.6 1.34 1.7 1.16 1.922 7.7

SG 2.279 100.006 new 16 24.80 0.86 1.6 1.38 1.72 1.23 2.030 8.2

BM 53 2.995 99.290 Rob's stn 17 26.40 0.90 1.6 1.44 1.67 1.24 2.095 8.4

Top of Angle 2.800 99.485 old stn. 18 28.00 0.84 1.6 1.34 1.73 1.2 1.969 7.9

19 29.60 0.76 1.6 1.22 1.43 1.739 7.0

TBM 2.820 99.465 20 31.20 0.72 1.6 1.15 1.41 1.624 6.5

TBM 2.810 102.275 21 32.80 0.59 1.6 1.03 1.13 1.167 4.7

BM 92 2.276 99.999 22 34.70 0.44 1.9 0.79 0.92 0.729 2.9

BM 93 2.619 99.656 23 36.40 0.25 1.7 0.38 0.51 0.191 0.8

BM 94 2.357 99.918 24 37.70 0.12 1.3 0.08 0.21 0.018 0.1

WL 3.092 99.183 25 LB 37.80 0.00 0.1 0.01 0 0.000 0.0

PT 3.466 98.809

SG 2.270 100.005

BM 53 2.985 99.290

Top of Angle 2.790 99.485

BM# Established Elevation (m) Difference (m) Notes

BM 92 100.000 0.000

BM 93 99.656 0.000

BM 94 99.919 -0.001 24.874 100.0

0.163

99.183

0.349

98.834

24.9

Cross Sectional Area 20.673

Average Velocity 1.203

Project Name KSM 5 m d/s of station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information Discharge Measurement  -  Mid-section Method

Station Identification UR-H1 Velocity-area (Mid-section) Instrument Model FH950

Stream Name Unuk River electromagnetic Instrument Serial # 6591

Time at Site (24 hr) Time of SG Reading

Velocity (m/s)

Gain Offset

Transducer Information

DL Model

Personnel C.Hall, C.Evans

Mean Elevation (this date) (m)

100.000

99.656

Station Cordinates

# of Records Memory Free

Status Battery

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Discharge (m3/s)

99.919 Total Q
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Start 12:45 End 14:20 Location

WTW

9-Jun-14 Start Reading 0.682 Time 13:55 Staff Gauge (m) 0.515

Start Time: 12:45 End Time: 14:30 End Reading 0.682 Time 13:55 Time of SG Reading

Mass of Salt 106.331 Mean Discharge 74.172

Easting Northing Sifto Hygrade Error % 2%

408007 6262837 Probe LB 6596 Ac LB 3199.061 K (Cal. Constant) LB: 2.25

Weather Conditions Partly cloudy Probe RB 6595 Ac RB 3290.094 K (Cal. Constant) RB: 2.27

ELF 2 File ID 15

3.5618 0.012

logging 100%

4904 28,227

Stn BS HI FS Elevation Notes

92 2.600 102.600 100.000

93 2.943 99.657

94 2.683 99.917

PT Current too strong

WL 3.080 99.520 d = 0.158

SG 2.596 100.004

TBM 3.788 98.812

TBM 3.761 102.573 98.812

92 2.573 100.000

93 2.917 99.656

94 2.654 99.919

PT Current too strong

WL 3.052 99.521

SG 2.568 100.005

BM# Established Elevation (m) Difference (m) Notes

92 100.000 0.000

93 99.656 0.000

94 99.919 0.001

0.515

99.521

0.682

98.839

74.172

Error % Between Probes 2%

Station Identification

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Chris Ho

Project Name KSM Time (24 hr) Probes 50 m d/s of stn, salt 3.4 km u/s

Site Information Discharge Measurement - Salt Dilution Method

Station Coordinates
Type of Salt:

UR-H1 Method Salt dilution Instrument Model

Stream Name Unuk River Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Transducer Information General Notes

DL Model

# of Records Memory Free

99.918

99.657

Gain Offset

Status Battery

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

100.000

Pressure Transducer Elevation (m)

Discharge (m3/s)

85.0

86.0

87.0

88.0

89.0

90.0

91.0

92.0

93.0

94.0

95.0

13:12:00 13:26:24 13:40:48 13:55:12 14:09:36 14:24:00

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm

Time 

Salt Dilution at UR-H1

RB Probe Q =  73.458

LB Probe Q =  74.886
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Start 11:15 End 13:30 Location

WTW

31-Jul-14 Start Reading 0.354 Time 13:00 Staff Gauge (m) 0.180

Start Time: 12:00 End Time: 14:00 End Reading 0.354 Time 13:00 Time of SG Reading 13:00

Mass of Salt 133.167 Mean Discharge n/a

Easting Northing Windsor Error % n/a

408007 6262837 Probe LB 6596 Ac LB n/a K (Cal. Constant) LB: n/a

Weather Conditions Sunny, clear Probe RB 6595 Ac RB 8424.333 K (Cal. Constant) RB: 2.21

ELF 2 File ID 18

3.5618 0.012 Probe 6596 died part way through measurement

logging 100% Measurement is only approximate, value between 31 and 36 cms

12379 21,854

Stn BS HI FS Elevation Notes

92 0.508 100.508 100.000

93 0.858 99.650

94 0.595 99.913

PT 1.705 98.803

WL 1.322 99.186

SG 0.508 100.000

Top Pipe 0.394 100.114

TBM 1.191 99.317

TBM 1.262 100.579 99.317

92 0.584 99.995

93 0.929 99.650

94 0.666 99.913

PT 1.776 98.803

WL 1.392 99.187

SG 0.579 100.000

Top Pipe 0.465 100.114

BM# Established Elevation (m) Difference (m) Notes

92 100.000 0.002

93 99.656 0.006

94 99.919 0.006

0.180

99.187

0.354

98.833

34.844

Error % Between Probes n/a

Hydrometric Leveling Survey

Mean Elevation (this date) (m)

99.998

99.650

99.913

Summary

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Discharge (m3/s)

n/a - only data from one probe

Station Coordinates
Type of Salt:

Gain Offset

Status Battery

# of Records Memory Free

Transducer Information General Notes

DL Model

Date Monitored
Stage (m)

Time at Site (24 hr)

Personnel Cam Evans, Kerrith McKay

Stream Name Unuk River Type of Instrument Conductivity Probes Instrument Serial # 6596, 6595

Site Information Discharge Measurement - Salt Dilution Method

Station Identification UR-H1 Method Salt dilution Instrument Model

Project Name KSM Time (24 hr) Probes 30 m u/s of stn, salt 3.7 km

110.0

112.0

114.0

116.0

118.0

120.0

122.0

124.0

12:00:00 12:14:24 12:28:48 12:43:12 12:57:36 13:12:00 13:26:24

Sp
ec

ifi
c 

C
on

du
ct

iv
ity

 μ
S/

cm

Time 

Salt Dilution at UR-H1

RB Probe Q =  34.871

LB Probe Q =  #DIV/0!
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Appendix E-3.1.  Unuk-Sulphurets Stage Discharge Measurements (UR-H1), 2013

Measurement Time Start 10:30 End 11:10 Location

Method

Flow Meter Type

31-Oct-14 Start Reading n/a Time n/a n/a

Start Time: 9:45:00 AM End Time: 11:10:00 AM End Reading n/a Time n/a n/a

Station Depth Distance Area Q % of Total Q

Easting Northing No. Notes (m) (m) (m) (m2) 60% 20% 80% (m3/s) %

408007 6262837 1 RB 29.50 0.00 0.0 0.10 0 0.000 0.0

Weather Conditions Overcast 2 28.00 0.13 1.5 0.20 0.41 0.080 0.6

3 26.50 0.25 1.5 0.38 0.58 0.218 1.7

ELF 2 4 25.00 0.30 1.5 0.45 0.63 0.284 2.2

3.5618 0.012 5 23.50 0.34 1.5 0.51 0.68 0.347 2.7

logging 100% 6 22.00 0.38 1.5 0.57 0.79 0.450 3.5

7 20.50 0.40 1.5 0.60 0.92 0.552 4.2

8 19.00 0.45 1.5 0.68 0.93 0.628 4.8

9 17.50 0.52 1.5 0.78 1.03 0.803 6.2

No Survey Performed 10 16.00 0.60 1.5 0.90 0.99 0.891 6.9

11 14.50 0.75 1.5 1.13 1.04 1.170 9.0

12 13.00 0.80 1.5 1.20 1.05 1.260 9.7

13 11.50 0.82 1.5 0.92 1.08 0.996 7.7

14 10.75 0.84 0.8 0.63 1.09 0.687 5.3

15 10.00 0.84 0.8 0.53 1.06 0.557 4.3

16 9.50 0.86 0.5 0.43 1.04 0.447 3.4

17 9.00 0.90 0.5 0.68 1.06 0.716 5.5

18 8.00 0.93 1.0 0.93 1.03 0.958 7.4

19 7.00 0.93 1.0 0.93 0.89 0.828 6.4

20 6.00 0.81 1.0 0.81 0.85 0.689 5.3

21 5.00 0.61 1.0 0.61 0.56 0.342 2.6

22 4.00 0.40 1.0 0.40 0.24 0.096 0.7

23 3.00 0.18 1.0 0.14 0 0.000 0.0

24 LB 2.50 0.00 0.5 0.00 0 0.000 0.0

BM# Established Elevation (m) Difference (m) Notes

12.996 100.0

n/a Station was buried under a few cm of gravel.

n/a Took PT, DL, Pipe and conduit

n/a Ready rod bent on pipe, SG is bent upstream. Both probably hit by tree in eddy

n/a Channel is narrower and deeper.

12.996 n/a - no Survey Performed

Cross Sectional Area 14.475

Average Velocity 0.898

Discharge (m3/s)

Summary General Notes

Staff Gauge Reading (m)

Stage from WL Survey (m)

Pressure Transducer Reading (m)

Pressure Transducer Elevation (m)

Hydrometric Leveling Survey

Velocity (m/s)

Gain Offset

Status Battery

Station Cordinates

Transducer Information

DL Model

Personnel Cam Evans, James Morgan

Mean Elevation (this date) (m)

Total Q

Time at Site (24 hr) Time of SG Reading

Project Name KSM 5 m d/s of station

Date Monitored
Real Time Reading (m)

Staff Gauge (m)

Site Information

Velocity-area (Mid-section) Instrument Model FH950

Discharge Measurement  -  Mid-section Method

Stream Name Unuk River Electromagnetic

Station Identification UR-H1
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station BJL-H1a

Drainage Area = 11.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.148 0.090 0.057 0.047 0.094 1.698 1.563 0.940 0.383 0.419 0.383 0.125

2 0.145 0.088 0.056 0.048 0.096 1.442 1.662 0.945 0.351 0.413 0.369 0.121

3 0.143 0.087 0.055 0.049 0.099 1.328 1.538 0.918 0.333 0.377 0.356 0.116

4 0.141 0.085 0.054 0.050 0.102 1.285 1.320 0.905 0.335 0.341 0.343 0.112

5 0.138 0.084 0.053 0.051 0.105 1.289 1.188 0.856 0.319 0.423 0.330 0.108

6 0.136 0.083 0.053 0.052 0.108 1.276 1.149 0.801 0.338 0.520 0.318 0.104

7 0.134 0.081 0.052 0.053 0.111 1.098 1.105 0.787 0.343 0.508 0.307 0.100

8 0.132 0.080 0.051 0.053 0.114 0.939 1.083 0.746 0.374 0.524 0.295 0.097

9 0.130 0.079 0.050 0.054 0.117 0.950 1.130 0.701 0.475 0.456 0.285 0.093

10 0.128 0.077 0.049 0.055 0.121 1.049 1.107 0.673 0.392 0.423 0.274 0.090

11 0.126 0.076 0.049 0.056 0.146 1.166 1.009 0.651 0.362 0.352 0.264 0.086

12 0.124 0.075 0.048 0.058 0.177 1.314 1.077 0.662 0.425 0.290 0.255 0.083

13 0.122 0.074 0.047 0.059 0.427 1.505 1.287 0.669 0.407 0.246 0.245 0.080

14 0.120 0.073 0.046 0.060 0.742 1.873 1.545 0.639 0.360 0.210 0.236 0.077

15 0.118 0.071 0.046 0.061 0.729 1.984 1.515 0.645 0.337 0.554 0.228 0.074

16 0.116 0.070 0.045 0.062 0.566 2.123 1.270 0.645 0.320 1.202 0.219 0.072

17 0.114 0.069 0.044 0.063 0.585 2.041 1.188 0.614 0.342 0.815 0.211 0.069

18 0.112 0.068 0.043 0.065 0.928 1.920 1.162 0.629 0.317 0.646 0.204 0.067

19 0.110 0.067 0.043 0.067 0.884 1.907 1.181 0.639 0.271 0.622 0.196 0.064

20 0.109 0.066 0.042 0.069 0.754 2.050 1.170 0.554 0.712 0.599 0.189 0.062

21 0.107 0.065 0.041 0.071 0.572 2.126 1.154 0.479 1.458 0.577 0.182 0.060

22 0.105 0.064 0.041 0.073 0.437 2.191 1.104 0.425 1.151 0.556 0.175 0.057

23 0.103 0.063 0.040 0.075 0.392 2.252 1.059 0.523 1.210 0.536 0.169 0.055

24 0.102 0.062 0.041 0.077 0.552 2.121 1.021 0.458 1.170 0.516 0.163 0.053

25 0.100 0.061 0.041 0.079 0.859 2.201 0.959 0.445 0.816 0.498 0.157 0.051

26 0.099 0.060 0.042 0.081 1.161 2.086 0.895 0.468 0.581 0.479 0.151 0.049

27 0.097 0.059 0.043 0.084 1.682 1.877 0.824 0.454 0.454 0.462 0.146 0.048

28 0.095 0.058 0.044 0.086 1.931 1.710 0.792 0.443 0.415 0.445 0.140 0.046

29 0.094 0.045 0.089 1.974 1.570 0.808 0.400 0.490 0.429 0.135 0.044

30 0.092 0.045 0.091 1.803 1.568 0.835 0.377 0.459 0.413 0.130 0.043

31 0.091 0.046 1.736 0.912 0.387 0.398 0.041

Mean 0.117 0.073 0.047 0.064 0.648 1.665 1.149 0.628 0.523 0.492 0.235 0.076

Max 0.148 0.090 0.057 0.091 1.974 2.252 1.662 0.945 1.458 1.202 0.383 0.125

Min 0.091 0.058 0.040 0.047 0.094 0.939 0.792 0.377 0.271 0.210 0.130 0.041

Total 3.629 2.034 1.452 1.934 20.103 49.938 35.613 19.480 15.697 15.248 7.056 2.349

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station TEMPLATE, 2014

Drainage Area = 11.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.040 0.040 0.040 0.031 0.084 1.379 1.494 1.029 0.512 1.431 0.293 0.130

2 0.040 0.040 0.040 0.027 0.105 1.633 1.509 0.859 0.692 1.060 0.335 0.125

3 0.040 0.040 0.040 0.025 0.111 1.694 2.295 0.753 0.717 0.795 0.389 0.120

4 0.040 0.040 0.040 0.034 0.091 1.496 2.108 0.714 0.602 1.037 0.374 0.115

5 0.040 0.040 0.040 0.035 0.073 1.197 1.761 0.691 0.525 1.617 0.360 0.111

6 0.040 0.040 0.040 0.031 0.067 1.033 1.563 0.686 0.519 1.741 0.346 0.107

7 0.040 0.040 0.040 0.039 0.070 1.050 1.479 0.657 0.480 1.505 0.333 0.103

8 0.040 0.040 0.040 0.105 0.102 1.057 1.531 0.579 0.637 1.032 0.320 0.099

9 0.040 0.040 0.040 0.132 0.132 1.317 1.598 0.537 0.624 0.755 0.308 0.095

10 0.040 0.040 0.040 0.113 0.135 1.388 1.567 0.540 0.519 0.832 0.296 0.091

11 0.040 0.040 0.040 0.114 0.172 1.289 1.466 1.041 0.401 1.235 0.284 0.088

12 0.040 0.040 0.040 0.120 0.256 1.249 1.357 1.087 0.324 1.184 0.273 0.084

13 0.040 0.040 0.040 0.116 0.302 1.203 1.349 0.945 0.304 1.026 0.263 0.081

14 0.040 0.040 0.040 0.104 0.382 1.235 1.377 0.828 0.293 0.982 0.253 0.078

15 0.040 0.040 0.040 0.086 0.447 1.284 1.342 0.773 0.285 0.868 0.243 0.075

16 0.040 0.040 0.040 0.070 0.482 1.219 1.373 0.728 0.284 0.706 0.234 0.072

17 0.040 0.040 0.040 0.056 0.517 1.191 1.419 0.779 0.260 0.620 0.225 0.069

18 0.040 0.040 0.040 0.055 0.555 1.186 1.309 0.745 0.277 0.569 0.216 0.067

19 0.040 0.040 0.040 0.056 0.594 1.188 1.398 0.801 0.369 0.704 0.208 0.064

20 0.040 0.040 0.040 0.048 0.634 1.192 1.301 0.715 0.726 1.047 0.200 0.062

21 0.040 0.040 0.040 0.045 0.676 1.414 1.170 0.610 2.352 1.303 0.192 0.059

22 0.040 0.040 0.040 0.039 0.719 1.375 1.046 0.551 2.480 1.041 0.185 0.057

23 0.040 0.040 0.040 0.038 0.765 1.749 0.941 0.503 1.866 0.787 0.178 0.055

24 0.040 0.040 0.040 0.038 0.811 2.670 0.872 0.456 1.281 0.586 0.171 0.053

25 0.040 0.040 0.040 0.035 0.859 2.668 0.804 0.443 1.032 0.455 0.164 0.051

26 0.040 0.040 0.059 0.032 0.909 2.117 0.765 0.515 0.833 0.350 0.158 0.049

27 0.040 0.040 0.056 0.028 0.968 1.740 0.789 0.552 0.642 0.284 0.152 0.047

28 0.040 0.040 0.051 0.026 1.073 1.482 0.916 0.503 0.769 0.254 0.146 0.045

29 0.040 0.047 0.025 1.233 1.536 1.000 0.449 2.863 0.250 0.140 0.043

30 0.040 0.041 0.036 1.231 1.587 1.550 0.463 2.253 0.244 0.135 0.042

31 0.040 0.036 1.191 1.287 0.504 0.283 0.040

Mean 0.040 0.040 0.042 0.058 0.508 1.461 1.346 0.679 0.857 0.858 0.246 0.077

Max 0.040 0.040 0.059 0.132 1.233 2.670 2.295 1.087 2.863 1.741 0.389 0.130

Min 0.040 0.040 0.036 0.025 0.067 1.033 0.765 0.443 0.260 0.244 0.135 0.040

Total 1.240 1.120 1.291 1.740 15.746 43.819 41.737 21.036 25.720 26.585 7.374 2.374

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station CLC-H1, 2013

Drainage Area = 12.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 - 0.026 0.025 0.013 0.249 2.830 0.697 0.055 0.045 0.201 0.303 0.137

2 0.019 0.027 0.024 0.015 0.211 2.479 0.723 0.047 0.042 0.188 0.342 0.117

3 0.019 0.038 0.023 0.017 0.197 2.372 0.701 0.041 0.038 0.177 0.282 0.117

4 0.028 0.041 0.021 0.016 0.258 2.424 0.571 0.036 0.033 0.153 0.226 0.118

5 0.023 0.034 0.020 0.016 0.477 2.535 0.455 0.032 0.028 0.420 0.190 0.128

6 0.021 0.031 0.019 0.016 0.779 2.605 0.402 0.028 0.025 1.449 0.177 0.130

7 0.019 0.029 0.019 0.016 1.237 2.046 0.343 0.025 0.023 1.162 0.182 0.135

8 0.019 0.027 0.019 0.019 1.690 2.491 0.333 0.022 0.021 1.205 0.184 0.135

9 0.018 0.027 0.018 0.026 1.873 2.461 0.349 0.019 0.020 0.752 0.175 0.136

10 0.018 0.026 0.016 0.064 2.105 2.313 0.390 0.018 0.020 0.695 0.160 0.136

11 0.019 0.033 0.016 0.074 2.405 2.569 0.340 0.017 0.019 0.702 0.136 0.137

12 0.021 0.039 0.015 0.054 2.687 3.178 0.302 0.015 0.017 0.529 0.129 0.137

13 0.019 0.037 0.014 0.046 2.963 3.059 0.380 0.014 0.015 0.420 0.128 0.138

14 0.017 0.033 0.014 0.041 2.983 2.740 0.533 0.012 0.013 0.350 0.126 0.138

15 0.017 0.032 0.013 0.040 2.870 2.422 0.790 0.010 0.011 1.393 0.123 0.139

16 0.023 0.045 0.016 0.041 2.425 2.892 0.531 0.010 0.009 1.807 0.120 0.139

17 0.027 0.061 0.015 0.043 2.226 2.773 0.384 0.011 0.008 0.942 0.117 0.140

18 0.047 0.054 0.012 0.047 2.364 2.256 0.303 0.014 0.007 0.680 0.114 0.140

19 0.049 0.048 0.012 0.056 2.498 2.259 0.249 0.023 0.007 0.507 0.111 0.141

20 0.044 0.043 0.012 0.070 2.332 2.360 0.217 0.068 0.019 0.410 0.109 0.142

21 0.036 0.041 0.011 0.069 1.478 2.373 0.190 0.084 0.101 0.408 0.106 0.142

22 0.033 0.038 0.011 0.068 1.431 2.147 0.175 0.071 0.167 0.446 0.103 0.143

23 0.031 0.036 0.012 0.068 2.053 1.873 0.157 0.076 0.181 0.426 0.101 0.143

24 0.029 0.033 0.012 0.070 2.790 1.669 0.137 0.084 0.181 0.410 0.098 0.144

25 0.028 0.032 0.010 0.082 3.169 1.692 0.128 0.073 0.162 0.373 0.092 0.144

26 0.027 0.029 0.011 0.195 3.424 1.235 0.115 0.074 0.136 0.314 0.085 0.145

27 0.026 0.027 0.012 0.435 3.692 1.175 0.102 0.072 0.115 0.288 0.092 0.145

28 0.026 0.026 0.011 0.498 3.748 0.959 0.094 0.067 0.177 0.290 0.101 0.146

29 0.022 0.011 0.384 3.849 0.836 0.084 0.066 0.257 0.252 0.146 0.146

30 0.031 0.011 0.299 3.353 0.740 0.073 0.059 0.230 0.223 0.135 0.147

31 0.033 0.011 2.992 0.063 0.050 0.217 0.147

Mean 0.026 0.035 0.015 0.097 2.155 2.192 0.333 0.042 0.071 0.574 0.150 0.138

Max 0.049 0.061 0.025 0.498 3.849 3.178 0.790 0.084 0.257 1.807 0.342 0.147

Min 0.017 0.026 0.010 0.013 0.197 0.740 0.063 0.010 0.007 0.153 0.085 0.117

Total 0.789 0.992 0.465 2.897 66.807 65.767 10.312 1.292 2.125 17.788 4.494 4.272

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station CLC-H1, 2014

Drainage Area = 12.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.146 0.124 0.032 0.019 1.003 3.009 2.295 0.595 0.483 1.450 0.492 0.258

2 0.136 0.121 0.030 0.019 1.252 3.129 1.985 0.462 0.546 1.143 0.465 0.253

3 0.135 0.108 0.031 0.019 1.465 2.860 3.330 0.372 0.572 0.889 0.468 0.247

4 0.135 0.101 0.031 0.020 1.463 2.375 2.327 0.315 0.503 2.971 0.458 0.242

5 0.136 0.097 0.032 0.021 1.271 2.068 2.038 0.280 0.422 2.820 0.449 0.237

6 0.136 0.092 0.033 0.020 1.121 2.160 1.696 0.262 0.363 2.393 0.439 0.232

7 0.136 0.088 0.034 0.023 1.114 2.490 1.788 0.272 0.324 1.561 0.430 0.227

8 0.137 0.084 0.035 0.092 1.439 2.342 1.713 0.249 0.345 1.100 0.421 0.222

9 0.137 0.080 0.036 0.142 1.814 3.622 1.884 0.245 0.482 0.869 0.412 0.218

10 0.137 0.077 0.037 0.104 2.071 3.163 1.554 0.241 0.396 1.036 0.403 0.213

11 0.137 0.073 0.038 0.092 2.522 2.731 1.355 1.072 0.323 2.733 0.395 0.208

12 0.138 0.069 0.039 0.120 2.765 2.724 1.297 1.537 0.281 2.219 0.387 0.204

13 0.138 0.066 0.040 0.098 2.676 2.764 1.277 0.891 0.254 1.709 0.378 0.200

14 0.138 0.062 0.041 0.082 2.754 2.854 1.142 0.632 0.226 1.678 0.371 0.196

15 0.139 0.056 0.041 0.081 3.605 3.300 1.028 0.483 0.204 1.178 0.363 0.191

16 0.139 0.054 0.039 0.088 3.500 2.669 1.012 0.381 0.184 0.963 0.355 0.187

17 0.139 0.051 0.043 0.093 3.954 2.399 0.933 0.383 0.168 0.851 0.348 0.183

18 0.142 0.050 0.042 0.108 3.650 2.291 0.795 0.328 0.157 1.158 0.340 0.180

19 0.143 0.048 0.039 0.128 3.314 2.769 0.827 0.388 0.166 1.815 0.333 0.176

20 0.135 0.047 0.036 0.141 3.318 2.218 0.789 0.348 0.519 1.574 0.326 0.172

21 0.122 0.045 0.033 0.162 3.294 2.750 0.650 0.297 3.802 2.072 0.319 0.168

22 0.110 0.043 0.031 0.197 2.625 2.257 0.578 0.257 2.812 1.499 0.312 0.165

23 0.103 0.041 0.029 0.204 2.870 2.335 0.505 0.237 1.423 1.137 0.306 0.161

24 0.105 0.044 0.027 0.191 3.165 3.470 0.449 0.245 1.014 0.919 0.299 0.158

25 0.116 0.046 0.026 0.175 2.806 3.345 0.397 0.322 0.824 0.762 0.293 0.155

26 0.131 0.046 0.025 0.167 2.528 2.849 0.390 0.362 0.732 0.640 0.287 0.151

27 0.141 0.036 0.023 0.179 2.589 2.361 0.377 0.379 0.596 0.539 0.281 0.148

28 0.145 0.033 0.022 0.213 2.895 1.899 0.401 0.350 0.587 0.477 0.275 0.145

29 0.144 0.021 0.255 2.951 2.222 0.458 0.322 5.753 0.432 0.269 0.142

30 0.142 0.020 0.330 2.566 2.240 0.697 0.332 3.138 0.457 0.264 0.139

31 0.134 0.019 2.360 0.776 0.475 0.471 0.136

Mean 0.134 0.067 0.032 0.119 2.475 2.655 1.185 0.429 0.920 1.339 0.365 0.191

Max 0.146 0.124 0.043 0.330 3.954 3.622 3.330 1.537 5.753 2.971 0.492 0.258

Min 0.103 0.033 0.019 0.019 1.003 1.899 0.377 0.237 0.157 0.432 0.264 0.136

Total 4.152 1.882 1.003 3.582 76.720 79.662 36.743 13.314 27.600 41.516 10.940 5.916

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station GC-H1B, 2014

Drainage Area = 9.8 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.166 0.133 0.129 0.129 0.773 1.624 2.012 1.928 1.380 0.823 0.280 0.191

2 0.165 0.132 0.129 0.129 0.842 1.992 1.891 1.996 1.619 0.539 0.280 0.189

3 0.164 0.131 0.129 0.129 0.830 1.737 2.966 2.081 1.398 0.390 0.277 0.186

4 0.163 0.130 0.129 0.129 0.729 1.294 2.541 2.247 1.184 1.547 0.273 0.184

5 0.162 0.129 0.129 0.129 0.532 0.984 2.108 2.068 1.123 1.915 0.269 0.182

6 0.161 0.129 0.129 0.129 0.524 0.975 2.010 2.383 1.636 1.614 0.266 0.179

7 0.160 0.129 0.129 0.129 0.631 1.285 2.263 2.064 1.663 1.061 0.262 0.177

8 0.158 0.129 0.129 0.129 0.810 1.249 2.567 1.592 1.782 0.657 0.259 0.175

9 0.157 0.129 0.129 0.129 0.880 1.488 3.187 1.584 1.202 0.516 0.256 0.172

10 0.156 0.129 0.129 0.129 0.959 1.401 2.557 1.532 0.867 1.143 0.252 0.170

11 0.155 0.129 0.129 0.140 1.213 1.148 2.400 3.393 0.761 1.889 0.249 0.168

12 0.154 0.129 0.129 0.153 1.326 1.166 2.317 3.365 0.712 1.033 0.246 0.166

13 0.153 0.129 0.129 0.167 1.196 1.497 2.731 2.895 0.863 0.706 0.243 0.163

14 0.152 0.129 0.129 0.181 1.097 1.744 2.841 2.662 1.058 0.583 0.239 0.161

15 0.151 0.129 0.129 0.198 1.510 1.796 2.932 2.602 1.181 0.471 0.236 0.159

16 0.150 0.129 0.129 0.215 1.535 1.365 3.353 2.460 1.189 0.402 0.233 0.157

17 0.149 0.129 0.129 0.234 1.738 1.355 3.261 2.634 1.032 0.381 0.230 0.155

18 0.148 0.129 0.129 0.255 1.752 1.443 2.801 2.309 1.200 0.409 0.227 0.153

19 0.147 0.129 0.129 0.278 1.641 1.566 3.291 2.654 1.318 0.559 0.224 0.151

20 0.146 0.129 0.129 0.303 1.509 1.526 2.837 1.888 2.137 0.505 0.221 0.149

21 0.145 0.129 0.129 0.330 1.279 1.374 2.500 1.730 3.766 0.598 0.218 0.147

22 0.144 0.129 0.129 0.359 0.913 1.236 2.236 1.699 3.431 0.479 0.215 0.145

23 0.143 0.129 0.129 0.391 0.998 1.173 2.095 1.643 2.442 0.358 0.213 0.143

24 0.142 0.129 0.129 0.426 1.148 2.173 2.249 1.586 1.422 0.317 0.210 0.141

25 0.141 0.129 0.129 0.463 1.200 2.571 2.091 1.496 1.426 0.308 0.207 0.140

26 0.140 0.129 0.129 0.505 1.195 2.096 1.935 2.194 1.276 0.291 0.204 0.138

27 0.138 0.129 0.129 0.550 1.274 1.874 1.696 2.418 1.129 0.277 0.202 0.136

28 0.137 0.129 0.129 0.599 1.492 1.672 2.026 1.716 1.417 0.280 0.199 0.134

29 0.136 0.129 0.652 1.550 1.901 2.196 1.310 3.302 0.280 0.197 0.132

30 0.135 0.129 0.710 1.375 1.991 2.718 1.336 1.612 0.281 0.194 0.131

31 0.134 0.129 1.164 2.162 1.363 0.281 0.129

Mean 0.150 0.129 0.129 0.280 1.149 1.557 2.476 2.091 1.551 0.674 0.236 0.158

Max 0.166 0.133 0.129 0.710 1.752 2.571 3.353 3.393 3.766 1.915 0.280 0.191

Min 0.134 0.129 0.129 0.129 0.524 0.975 1.696 1.310 0.712 0.277 0.194 0.129

Total 4.652 3.623 3.999 8.397 35.612 46.698 76.769 64.828 46.525 20.892 7.083 4.905

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station MC-H2, 2013

Drainage Area = 88.2 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.959 0.751 0.614 0.474 0.820 8.396 20.727 31.117 16.643 3.868 3.475 0.960

2 0.973 0.746 0.609 0.470 0.736 7.506 22.837 30.871 15.906 3.812 2.876 0.862

3 0.983 0.741 0.605 0.465 0.782 7.708 19.959 28.425 16.057 3.409 2.402 0.824

4 0.980 0.736 0.600 0.461 1.155 7.968 16.841 26.768 17.198 2.833 1.989 0.803

5 0.969 0.731 0.595 0.457 1.714 8.127 15.683 23.184 17.197 5.345 1.971 0.784

6 0.983 0.726 0.591 0.453 2.253 8.293 15.888 23.496 17.909 5.874 2.067 0.764

7 0.975 0.721 0.586 0.468 2.605 7.136 15.745 24.912 18.511 5.063 2.005 0.745

8 0.982 0.716 0.581 0.492 2.751 6.738 16.398 24.646 21.931 6.100 1.822 0.726

9 0.965 0.711 0.577 0.546 2.790 7.166 16.780 20.895 25.382 3.920 1.728 0.707

10 0.958 0.706 0.572 0.857 2.954 8.452 16.350 22.472 16.904 4.436 1.595 0.689

11 0.955 0.701 0.568 0.836 3.279 9.554 15.372 22.939 15.392 3.302 1.410 0.670

12 0.948 0.696 0.563 0.627 3.706 9.806 15.146 25.415 20.492 2.727 1.912 0.653

13 0.933 0.691 0.558 0.563 4.553 10.835 16.534 26.192 21.548 2.395 1.792 0.638

14 0.924 0.686 0.554 0.503 5.761 12.430 20.122 21.583 17.518 2.203 1.463 0.615

15 0.938 0.681 0.549 0.513 5.070 11.647 17.167 24.820 16.357 6.325 1.380 0.623

16 0.979 0.676 0.545 0.510 4.448 13.030 16.542 21.982 17.510 10.838 1.250 0.651

17 0.906 0.671 0.540 0.527 4.226 15.383 18.897 19.134 16.101 6.110 1.185 0.680

18 1.107 0.667 0.536 0.530 4.700 15.868 21.087 18.907 11.781 5.639 1.265 0.694

19 1.018 0.662 0.531 0.589 5.169 16.468 22.022 20.077 10.259 5.583 1.284 0.531

20 0.928 0.657 0.527 0.648 4.519 15.790 19.430 16.112 13.907 4.973 1.303 0.488

21 0.888 0.652 0.522 0.595 3.818 15.882 18.086 14.183 18.410 7.815 1.322 0.496

22 0.856 0.647 0.518 0.590 3.709 23.132 18.254 13.443 12.482 14.116 1.341 0.504

23 0.848 0.642 0.513 0.584 4.068 23.476 18.044 17.453 10.341 12.707 1.361 0.512

24 0.826 0.638 0.509 0.590 5.037 24.869 18.054 15.965 8.631 10.037 1.380 0.518

25 0.824 0.633 0.505 0.859 5.990 28.143 18.769 16.784 6.550 7.438 1.392 0.495

26 0.808 0.628 0.500 1.855 7.380 25.357 18.266 16.725 6.007 5.553 0.973 0.502

27 0.794 0.623 0.496 2.282 8.566 25.015 16.269 17.033 5.657 5.528 0.975 0.748

28 0.772 0.619 0.491 1.621 9.371 22.032 16.269 16.761 5.224 4.477 0.960 0.695

29 0.766 0.487 1.205 9.667 19.757 19.569 14.937 4.842 3.832 1.179 0.612

30 0.761 0.483 0.971 9.037 19.739 22.432 16.120 4.009 3.525 1.037 0.568

31 0.756 0.478 8.779 26.944 17.748 3.372 0.558

Mean 0.912 0.684 0.545 0.738 4.497 14.523 18.403 21.003 14.222 5.586 1.603 0.655

Max 1.107 0.751 0.614 2.282 9.667 28.143 26.944 31.117 25.382 14.116 3.475 0.960

Min 0.756 0.619 0.478 0.453 0.736 6.738 15.146 13.443 4.009 2.203 0.960 0.488

Total 28.263 19.154 16.903 22.139 139.413 435.703 570.484 651.097 426.658 173.154 48.090 20.313

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station MC-H2, 2014

Drainage Area = 88.2 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.555 0.526 0.175 0.118 5.620 11.790 14.709 24.453 18.705 8.742 1.085 0.776

2 0.717 0.506 0.161 0.126 6.001 12.503 14.454 24.284 20.177 5.076 1.073 0.767

3 0.738 0.486 0.159 0.124 7.207 12.149 23.267 23.727 19.410 3.463 1.061 0.759

4 0.536 0.467 0.158 0.125 6.141 10.683 23.214 24.268 16.428 8.930 1.049 0.750

5 0.541 0.448 0.158 0.118 4.976 9.054 20.301 23.521 16.447 11.711 1.038 0.742

6 0.498 0.430 0.157 0.121 4.966 8.695 19.538 24.537 20.223 10.373 1.026 0.734

7 0.473 0.412 0.156 0.118 5.465 9.386 20.264 21.877 22.114 7.242 1.015 0.726

8 0.447 0.395 0.156 0.765 6.744 9.621 22.500 18.796 23.775 4.251 1.003 0.717

9 0.428 0.378 0.155 1.140 7.059 10.864 23.778 18.250 19.159 3.253 0.992 0.709

10 0.411 0.361 0.152 0.570 7.931 10.899 21.651 18.824 16.843 6.507 0.981 0.702

11 0.387 0.345 0.136 0.431 9.683 10.093 21.741 32.331 13.588 12.687 0.970 0.694

12 0.360 0.330 0.178 0.505 10.536 10.091 23.322 39.096 12.607 7.986 0.960 0.686

13 0.360 0.314 0.264 0.506 10.134 10.528 27.016 38.614 13.743 5.043 0.949 0.678

14 0.369 0.300 0.477 0.505 9.829 10.819 28.509 35.285 15.586 4.069 0.938 0.671

15 0.469 0.285 0.317 0.530 11.339 10.756 26.967 36.302 16.878 3.090 0.928 0.663

16 0.566 0.271 0.195 0.516 11.672 9.550 29.603 32.020 17.289 2.500 0.918 0.656

17 0.673 0.257 0.170 0.614 13.232 9.255 28.517 34.304 16.528 2.231 0.907 0.649

18 0.792 0.248 0.157 0.908 13.656 9.285 24.203 29.165 16.858 2.687 0.897 0.642

19 0.835 0.241 0.152 1.009 12.934 9.207 26.531 31.248 18.114 3.927 0.887 0.634

20 0.692 0.225 0.140 0.913 12.092 8.995 25.408 26.458 23.456 4.387 0.877 0.627

21 0.643 0.216 0.133 1.035 11.174 9.748 22.077 24.219 42.184 4.884 0.868 0.620

22 0.583 0.204 0.155 1.325 9.322 9.016 22.022 23.940 43.714 2.720 0.858 0.613

23 0.546 0.201 0.126 1.144 10.439 9.478 21.633 23.533 26.895 2.040 0.849 0.607

24 0.583 0.197 0.145 0.854 11.174 15.051 21.334 22.626 14.364 1.695 0.839 0.600

25 0.618 0.193 0.120 0.796 10.389 18.459 20.186 21.469 13.720 1.453 0.830 0.593

26 0.652 0.190 0.119 0.938 10.375 16.211 19.730 24.888 12.409 1.295 0.821 0.587

27 0.690 0.186 0.114 1.420 10.944 15.049 20.466 28.914 10.009 1.135 0.811 0.580

28 0.664 0.182 0.108 1.815 11.798 14.272 25.176 22.683 12.929 1.077 0.802 0.574

29 0.623 0.108 1.842 12.122 14.527 27.559 20.314 37.036 1.008 0.793 0.567

30 0.581 0.110 1.962 11.291 14.969 34.264 19.745 15.771 1.036 0.785 0.561

31 0.546 0.110 10.608 26.325 19.125 1.074 0.555

Mean 0.567 0.314 0.165 0.763 9.576 11.367 23.428 26.091 19.565 4.438 0.927 0.659

Max 0.835 0.526 0.477 1.962 13.656 18.459 34.264 39.096 43.714 12.687 1.085 0.776

Min 0.360 0.182 0.108 0.118 4.966 8.695 14.454 18.250 10.009 1.008 0.785 0.555

Total 17.575 8.795 5.123 22.893 296.854 341.005 726.265 808.821 586.958 137.570 27.812 20.440

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station MCT-H1, 2013

Drainage Area = 31.9 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.406 0.451 0.362 0.280 0.528 5.991 7.487 7.907 6.160 1.164 1.119 0.440

2 0.604 0.446 0.352 0.304 0.479 5.254 7.458 7.273 5.916 1.161 0.971 0.414

3 0.607 0.453 0.346 0.312 0.497 5.186 7.391 7.197 5.933 1.073 0.866 0.399

4 0.613 0.449 0.336 0.300 0.891 5.455 6.980 7.030 6.148 0.927 0.773 0.384

5 0.587 0.428 0.333 0.299 1.676 5.336 6.945 7.093 6.421 1.848 0.728 0.370

6 0.591 0.420 0.329 0.306 2.370 5.161 6.957 7.064 6.701 2.142 0.734 0.356

7 0.594 0.409 0.326 0.301 3.031 4.685 6.967 7.097 6.560 1.938 0.714 0.342

8 0.593 0.400 0.322 0.311 3.744 4.827 6.930 7.004 6.837 2.335 0.673 0.327

9 0.588 0.396 0.320 0.369 3.546 5.130 7.159 6.973 6.799 1.385 0.647 0.319

10 0.565 0.387 0.321 0.549 3.656 5.207 7.385 7.165 6.181 1.625 0.607 0.313

11 0.541 0.406 0.311 0.526 4.041 5.688 7.042 7.204 5.671 1.232 0.563 0.307

12 0.570 0.399 0.314 0.408 4.199 6.380 6.781 7.250 6.419 0.995 0.542 0.313

13 0.567 0.391 0.316 0.356 4.658 6.771 6.902 7.085 6.628 0.899 0.521 0.303

14 0.562 0.375 0.308 0.336 4.772 6.985 7.292 6.886 6.193 0.833 0.527 0.295

15 0.572 0.371 0.301 0.363 3.860 6.756 7.327 7.056 5.746 2.919 0.525 0.348

16 0.587 0.375 0.297 0.433 3.413 6.851 7.132 6.788 5.752 5.470 0.498 0.413

17 0.582 0.395 0.295 0.488 3.288 7.349 7.184 6.629 5.736 2.868 0.491 0.343

18 0.623 0.415 0.285 0.442 3.575 7.373 7.256 6.616 4.507 1.962 0.499 0.306

19 0.613 0.436 0.281 0.459 4.069 7.386 7.277 6.672 3.876 1.686 0.507 0.281

20 0.585 0.463 0.281 0.499 3.423 7.224 7.465 6.140 4.945 1.988 0.515 0.275

21 0.560 0.457 0.282 0.455 2.582 7.233 7.307 5.551 5.909 3.358 0.523 0.270

22 0.541 0.443 0.284 0.466 2.631 7.862 7.306 5.253 4.490 5.547 0.532 0.261

23 0.539 0.435 0.298 0.496 3.536 8.217 6.913 6.448 3.628 5.243 0.540 0.283

24 0.526 0.410 0.271 0.481 5.136 8.148 6.873 5.988 3.058 4.269 0.531 0.278

25 0.515 0.399 0.273 0.741 5.835 8.065 6.819 6.256 2.107 2.901 0.454 0.247

26 0.512 0.383 0.277 1.639 6.187 7.609 6.901 6.139 1.858 2.182 0.437 0.255

27 0.499 0.374 0.273 1.671 6.518 7.608 6.759 6.210 1.706 2.090 0.433 0.319

28 0.486 0.368 0.267 1.185 6.848 7.462 6.678 6.133 1.654 1.631 0.434 0.298

29 0.479 0.264 0.811 6.469 7.529 6.843 5.585 1.440 1.360 0.508 0.277

30 0.461 0.269 0.626 6.425 7.387 7.019 5.827 1.223 1.217 0.466 0.270

31 0.450 0.273 6.048 7.684 6.324 1.136 0.261

Mean 0.552 0.412 0.302 0.540 3.804 6.604 7.110 6.640 4.873 2.174 0.596 0.318

Max 0.623 0.463 0.362 1.671 6.848 8.217 7.684 7.907 6.837 5.547 1.119 0.440

Min 0.406 0.368 0.264 0.280 0.479 4.685 6.678 5.253 1.223 0.833 0.433 0.247

Total 17.119 11.533 9.367 16.209 117.931 198.118 220.418 205.845 146.201 67.382 17.879 9.870

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station MCT-H1, 2014

Drainage Area = 31.9 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.252 0.200 0.087 0.065 1.724 5.002 6.128 6.412 3.591 4.791 4.806 1.101

2 0.271 0.192 0.087 0.068 1.987 5.563 6.108 6.245 3.917 4.064 4.575 1.048

3 0.272 0.183 0.087 0.068 2.304 5.374 6.816 6.126 3.699 3.516 4.356 0.998

4 0.247 0.175 0.087 0.068 1.791 4.737 6.827 6.263 3.005 6.782 4.147 0.950

5 0.235 0.168 0.087 0.066 1.354 3.935 6.865 6.190 2.947 7.457 3.948 0.904

6 0.228 0.162 0.087 0.065 1.327 4.037 6.905 6.273 4.191 7.106 3.759 0.861

7 0.225 0.156 0.087 0.063 1.728 4.525 7.101 6.179 4.610 6.493 3.579 0.820

8 0.221 0.150 0.087 0.185 2.264 4.520 6.964 5.477 4.818 4.822 3.407 0.780

9 0.217 0.144 0.087 0.235 2.451 5.216 7.134 5.267 3.953 4.147 3.244 0.743

10 0.212 0.138 0.087 0.143 3.118 5.191 7.115 5.410 2.771 6.211 3.088 0.707

11 0.206 0.133 0.086 0.116 3.959 4.813 6.907 6.573 1.595 9.435 2.940 0.673

12 0.202 0.127 0.085 0.131 4.320 4.785 6.834 5.754 1.287 8.175 2.799 0.641

13 0.201 0.122 0.085 0.130 3.897 5.257 6.797 5.289 1.724 7.037 2.665 0.610

14 0.194 0.117 0.084 0.143 3.632 5.465 6.932 5.158 2.163 6.276 2.537 0.581

15 0.209 0.115 0.083 0.158 4.787 5.475 6.725 5.705 2.507 5.438 2.416 0.553

16 0.254 0.109 0.083 0.154 4.895 5.005 6.822 5.847 2.576 5.111 2.300 0.527

17 0.305 0.107 0.083 0.175 5.542 4.766 7.260 5.916 2.366 5.177 2.190 0.502

18 0.313 0.104 0.078 0.247 5.551 4.834 7.034 5.706 2.671 5.886 2.085 0.477

19 0.280 0.102 0.076 0.256 5.431 4.921 7.129 6.136 3.181 6.469 1.985 0.455

20 0.252 0.099 0.073 0.223 4.995 4.873 6.789 5.453 5.465 6.113 1.890 0.433

21 0.235 0.097 0.071 0.243 4.454 5.151 6.668 4.548 5.919 6.623 1.799 0.412

22 0.220 0.095 0.070 0.291 3.529 4.840 6.502 4.397 4.916 5.546 1.713 0.392

23 0.210 0.088 0.068 0.262 4.476 4.904 6.196 4.341 6.170 5.249 1.631 0.373

24 0.213 0.087 0.067 0.214 4.745 6.131 6.107 4.430 5.745 5.051 1.552 0.356

25 0.222 0.087 0.067 0.205 4.256 6.786 6.096 4.119 5.403 5.018 1.478 0.339

26 0.244 0.087 0.068 0.236 4.281 6.397 6.034 5.283 5.017 4.768 1.407 0.322

27 0.260 0.087 0.066 0.360 4.772 6.401 5.966 5.645 4.343 4.732 1.340 0.307

28 0.254 0.087 0.065 0.436 5.003 6.331 6.417 4.807 5.320 4.967 1.275 0.292

29 0.238 0.064 0.457 5.075 6.258 6.576 3.811 5.306 4.991 1.214 0.278

30 0.227 0.065 0.496 4.615 6.223 6.833 3.899 6.063 5.154 1.156 0.265

31 0.213 0.064 4.319 6.594 3.684 5.227 0.252

Mean 0.236 0.126 0.078 0.199 3.761 5.257 6.683 5.366 3.908 5.737 2.576 0.579

Max 0.313 0.200 0.087 0.496 5.551 6.786 7.260 6.573 6.170 9.435 4.806 1.101

Min 0.194 0.087 0.064 0.063 1.327 3.935 5.966 3.684 1.287 3.516 1.156 0.252

Total 7.331 3.518 2.419 5.959 116.582 157.717 207.181 166.342 117.238 177.832 77.283 17.953

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SC-H1, 2013

Drainage Area = 298.6 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.475 1.026 0.932 1.000 2.040 29.716 81.218 88.430 34.794 5.577 3.216 0.835

2 1.418 1.111 0.930 1.090 2.296 27.772 70.295 81.736 34.162 4.944 2.602 0.845

3 1.360 1.180 0.915 1.027 3.326 28.460 54.136 72.674 37.059 3.950 2.026 0.855

4 1.303 1.081 1.750 1.000 5.698 28.849 48.193 60.743 39.807 8.466 1.844 0.865

5 1.245 0.980 2.524 1.013 9.015 27.747 48.335 60.009 42.033 12.042 1.909 0.876

6 1.188 0.930 2.239 1.009 11.269 23.030 47.672 63.445 41.986 9.876 1.887 0.886

7 1.163 0.907 1.910 1.079 12.366 21.858 52.128 60.783 56.108 11.271 1.687 0.896

8 1.120 0.905 1.415 1.225 12.633 23.924 57.338 57.631 71.873 6.603 1.569 0.907

9 1.091 0.882 1.063 2.037 13.400 26.429 56.311 60.345 40.396 7.824 1.426 0.918

10 1.104 0.974 0.930 2.209 14.938 30.023 45.610 60.926 33.999 5.771 1.119 0.928

11 1.116 1.015 0.908 1.586 17.106 35.179 44.965 66.241 51.088 4.255 1.170 0.939

12 1.129 1.005 0.902 1.343 21.168 42.691 46.375 68.695 57.256 3.489 1.272 0.951

13 1.142 0.924 0.820 1.275 23.398 50.855 55.504 60.392 43.581 3.037 1.187 0.962

14 1.169 0.921 0.807 1.274 19.814 48.302 50.179 63.485 36.870 10.803 1.144 0.973

15 1.222 1.073 0.912 1.345 16.889 55.185 47.782 62.134 40.681 26.041 1.052 0.985

16 1.158 1.287 0.924 1.421 16.316 63.729 58.115 50.800 40.348 12.149 0.701 0.996

17 1.161 1.495 0.776 1.384 18.234 63.475 68.395 50.774 24.286 8.945 0.709 1.008

18 1.176 1.425 0.782 1.468 20.643 64.532 74.922 56.032 18.951 7.754 0.717 1.020

19 1.191 1.309 0.790 1.693 17.497 68.114 69.372 38.518 29.644 7.203 0.726 1.032

20 1.201 1.238 0.784 1.514 13.008 75.240 63.214 32.070 54.433 13.576 0.734 1.044

21 1.137 1.173 0.842 1.433 12.073 93.604 60.032 28.207 36.077 29.544 0.743 1.056

22 1.087 1.121 0.759 1.454 13.863 94.468 58.733 44.395 23.728 24.578 0.752 1.069

23 1.082 1.059 0.784 1.422 20.085 93.754 58.572 38.260 18.172 20.448 0.761 1.082

24 1.050 1.054 0.810 1.869 26.365 107.164 57.831 40.989 11.704 14.239 0.769 1.094

25 1.034 1.010 0.811 4.567 32.908 89.051 57.406 40.774 9.260 8.758 0.779 1.107

26 1.029 1.268 0.849 7.792 38.611 82.855 47.866 44.327 8.415 7.854 0.788 1.120

27 1.018 0.986 0.823 5.706 41.876 72.813 47.493 40.582 8.184 5.897 0.797 1.134

28 0.988 0.946 0.820 3.550 42.997 68.655 58.202 32.844 8.830 4.536 0.806 1.147

29 0.997 0.851 2.706 42.938 68.304 68.877 37.055 6.997 3.851 0.816 1.160

30 1.007 0.884 2.252 38.463 72.074 81.020 45.182 5.837 3.569 0.826 1.174

31 1.016 0.906 37.046 89.418 39.085 4.009 1.188

Mean 1.148 1.082 1.037 1.991 19.944 55.928 58.887 53.147 32.219 9.705 1.218 1.002

Max 1.475 1.495 2.524 7.792 42.997 107.164 89.418 88.430 71.873 29.544 3.216 1.188

Min 0.988 0.882 0.759 1.000 2.040 21.858 44.965 28.207 5.837 3.037 0.701 0.835

Total 35.578 30.285 32.149 59.743 618.277 1677.852 1825.508 1647.563 966.557 300.858 36.532 31.054

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SC-H1, 2014

Drainage Area = 298.6 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.188 2.382 2.420 3.627 17.173 32.401 54.550 63.911 42.566 12.227 4.329 2.289

2 1.227 2.420 2.420 3.843 19.189 31.511 85.936 61.441 38.124 7.174 4.316 2.240

3 1.265 2.420 2.420 4.072 17.144 27.336 84.053 65.633 29.873 21.925 4.223 2.191

4 1.304 2.420 2.420 4.314 13.030 32.306 69.914 66.749 28.843 37.748 4.131 2.144

5 1.342 2.420 2.420 4.571 12.219 36.303 63.057 70.390 41.841 30.828 4.042 2.098

6 1.381 2.420 2.420 4.843 13.178 38.286 66.492 61.606 49.816 21.745 3.955 2.052

7 1.419 2.420 2.420 5.131 15.828 33.047 75.892 48.904 56.873 10.276 3.869 2.008

8 1.458 2.420 2.420 5.436 17.335 26.729 84.379 46.090 43.170 7.348 3.785 1.964

9 1.496 2.420 2.420 5.760 19.593 24.500 78.330 48.710 31.141 15.157 3.704 1.922

10 1.535 2.420 2.420 6.103 23.558 26.521 71.725 99.933 23.428 38.647 3.624 1.880

11 1.573 2.420 2.420 6.466 26.644 30.037 74.901 127.782 19.956 31.841 3.545 1.840

12 1.612 2.420 2.420 6.851 26.908 34.412 84.136 113.603 22.039 21.290 3.468 1.800

13 1.650 2.420 2.420 7.258 26.231 36.701 93.306 93.880 26.036 15.932 3.393 1.761

14 1.689 2.420 2.420 7.690 32.996 36.234 95.673 94.154 29.765 11.332 3.320 1.723

15 1.727 2.420 2.420 8.148 34.079 33.450 100.993 83.294 31.203 9.294 3.248 1.686

16 1.766 2.420 2.420 8.633 40.329 33.111 93.068 91.526 29.733 9.210 3.178 1.649

17 1.804 2.420 2.420 9.147 40.882 35.142 76.887 74.468 30.617 9.152 3.109 1.614

18 1.843 2.420 2.420 9.691 39.719 35.791 82.421 88.911 35.404 15.586 3.042 1.579

19 1.881 2.420 2.420 10.268 37.300 33.832 77.272 61.885 58.927 17.658 2.976 1.544

20 1.920 2.420 2.420 10.879 33.305 37.244 68.674 52.712 112.384 21.494 2.912 1.511

21 1.958 2.420 2.420 11.526 27.359 35.120 62.255 52.592 147.084 15.012 2.849 1.478

22 1.997 2.420 2.420 12.212 28.400 40.708 60.746 49.550 96.150 10.866 2.787 1.446

23 2.035 2.420 2.420 12.939 31.530 67.019 60.298 49.876 40.993 7.114 2.727 1.415

24 2.074 2.420 2.420 13.709 29.760 83.152 55.854 43.541 35.002 5.089 2.668 1.385

25 2.112 2.420 2.420 14.525 25.276 70.406 53.774 63.483 31.022 4.753 2.610 1.355

26 2.151 2.420 2.564 15.389 27.540 60.943 55.605 79.041 22.513 4.426 2.554 1.325

27 2.189 2.420 2.717 16.305 31.473 53.952 72.065 54.734 31.160 5.102 2.499 1.297

28 2.228 2.420 2.878 17.275 30.064 57.759 80.289 41.662 126.632 4.456 2.445 1.269

29 2.266 3.050 18.304 28.274 59.727 109.078 40.461 68.489 3.642 2.392 1.241

30 2.305 3.231 19.393 28.276 55.220 80.733 40.283 25.240 4.227 2.340 1.214

31 2.343 3.423 30.848 65.774 37.291 4.457 1.188

Mean 1.766 2.419 2.528 9.477 26.627 41.297 75.424 66.713 46.868 14.033 3.268 1.681

Max 2.343 2.420 3.423 19.393 40.882 83.152 109.078 127.782 147.084 38.647 4.329 2.289

Min 1.188 2.382 2.420 3.627 12.219 24.500 53.774 37.291 19.956 3.642 2.340 1.188

Total 54.732 67.722 78.363 284.305 825.439 1238.902 2338.130 2068.096 1406.025 435.010 98.041 52.108

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SL-H2, 2013

Drainage Area = 84.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.414 0.409 0.404 0.481 1.057 12.673 24.138 30.997 15.481 4.805 2.846 0.706

2 0.414 0.409 0.404 0.494 1.085 10.666 26.868 30.485 14.143 4.580 2.541 0.667

3 0.414 0.408 0.404 0.507 1.114 10.281 23.817 28.824 13.982 4.150 2.118 0.601

4 0.413 0.408 0.404 0.520 1.143 10.306 19.322 25.936 14.631 3.408 1.710 0.560

5 0.413 0.408 0.403 0.534 1.174 10.299 17.282 23.220 15.121 5.034 1.469 0.527

6 0.413 0.408 0.403 0.548 1.797 9.932 17.633 22.646 15.900 6.086 1.471 0.496

7 0.413 0.408 0.403 0.563 2.376 8.634 17.465 23.670 16.316 5.845 1.481 0.464

8 0.413 0.408 0.403 0.578 2.776 8.224 18.684 22.698 20.577 5.762 1.396 0.449

9 0.413 0.407 0.403 0.593 3.026 8.916 19.184 21.476 24.672 4.253 1.279 0.438

10 0.412 0.407 0.403 0.609 3.173 9.441 18.196 21.781 16.629 4.351 1.191 0.425

11 0.412 0.407 0.402 0.625 3.575 10.229 16.079 22.413 14.967 3.893 1.068 0.419

12 0.412 0.407 0.402 0.642 4.479 11.835 15.570 23.885 19.049 3.079 0.989 0.487

13 0.412 0.407 0.402 0.659 5.689 14.157 15.355 24.623 21.389 2.543 0.972 0.485

14 0.412 0.407 0.402 0.676 6.430 16.930 16.125 22.709 17.447 2.198 0.954 0.493

15 0.412 0.406 0.402 0.694 6.148 16.010 16.377 23.035 14.716 2.868 0.930 0.553

16 0.411 0.406 0.402 0.713 5.528 17.785 16.627 23.257 16.373 8.579 0.919 0.650

17 0.411 0.406 0.401 0.732 5.264 19.667 19.299 19.591 16.421 6.736 0.863 0.616

18 0.411 0.406 0.401 0.751 5.750 19.767 22.624 19.491 11.821 5.243 0.820 0.617

19 0.411 0.406 0.401 0.771 6.415 20.090 23.860 19.899 9.710 4.407 0.788 0.565

20 0.411 0.406 0.401 0.792 6.013 21.858 22.528 15.355 13.688 4.041 0.749 0.538

21 0.411 0.405 0.401 0.813 4.964 24.353 20.812 13.669 23.229 5.669 0.724 0.522

22 0.410 0.405 0.401 0.834 4.488 27.460 19.763 12.774 16.898 9.809 0.747 0.466

23 0.410 0.405 0.400 0.857 4.645 26.957 20.170 16.842 13.287 9.913 0.747 0.469

24 0.410 0.405 0.400 0.879 6.218 27.521 20.657 15.477 10.494 9.738 0.780 0.456

25 0.410 0.405 0.400 0.903 8.080 32.831 20.163 15.974 7.659 8.385 0.757 0.416

26 0.410 0.405 0.411 0.927 10.121 30.478 19.985 16.112 6.242 6.176 0.749 0.456

27 0.410 0.404 0.422 0.951 12.835 26.804 17.241 17.838 5.690 5.326 0.720 0.551

28 0.409 0.404 0.433 0.977 14.241 23.844 17.162 16.108 5.534 4.374 0.671 0.553

29 0.409 0.444 1.003 14.622 22.620 20.608 13.553 6.550 3.443 0.692 0.513

30 0.409 0.456 1.029 14.352 23.005 23.963 15.352 5.581 2.930 0.700 0.497

31 0.409 0.468 13.230 27.636 17.717 2.644 0.458

Mean 0.411 0.406 0.409 0.722 5.865 17.786 19.845 20.561 14.140 5.170 1.128 0.520

Max 0.414 0.409 0.468 1.029 14.622 32.831 27.636 30.997 24.672 9.913 2.846 0.706

Min 0.409 0.404 0.400 0.481 1.057 8.224 15.355 12.774 5.534 2.198 0.671 0.416

Total 12.756 11.382 12.684 21.653 181.807 533.574 615.192 637.406 424.195 160.266 33.842 16.112

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SL-H2, 2014

Drainage Area = 84.7 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 0.458 0.368 0.329 0.710 2.177 9.983 15.402 21.045 12.499 18.267 4.324 1.351

2 0.455 0.365 0.337 0.728 2.693 11.079 15.482 20.644 13.299 11.828 4.159 1.300

3 0.452 0.362 0.346 0.747 3.599 11.589 22.996 19.572 12.766 8.918 4.001 1.250

4 0.449 0.359 0.355 0.765 3.327 10.311 21.841 20.439 10.972 12.038 3.849 1.203

5 0.446 0.356 0.363 0.785 2.516 8.801 18.959 20.421 10.804 18.362 3.703 1.157

6 0.443 0.353 0.373 0.804 2.439 8.410 17.576 20.588 12.594 18.059 3.562 1.113

7 0.441 0.350 0.382 0.825 2.700 8.834 18.416 18.437 15.318 15.100 3.426 1.071

8 0.438 0.347 0.392 0.845 3.013 9.130 20.326 15.649 17.544 9.296 3.296 1.030

9 0.435 0.345 0.401 0.867 3.482 10.615 22.269 14.913 15.156 7.343 3.171 0.991

10 0.432 0.342 0.411 0.888 4.038 10.595 20.051 15.503 11.876 9.468 3.050 0.953

11 0.429 0.339 0.422 0.911 4.940 10.178 19.010 26.535 9.801 15.434 2.934 0.917

12 0.426 0.336 0.432 0.934 5.715 10.125 20.040 35.927 8.575 14.743 2.822 0.882

13 0.423 0.333 0.443 0.957 6.161 10.578 22.369 33.496 8.907 11.354 2.715 0.848

14 0.420 0.330 0.454 0.981 6.448 11.367 25.011 28.668 9.826 9.477 2.612 0.816

15 0.417 0.327 0.466 1.006 7.855 12.471 25.062 28.961 10.861 8.144 2.512 0.785

16 0.414 0.324 0.478 1.031 8.443 10.728 26.327 25.213 11.421 7.074 2.417 0.755

17 0.411 0.321 0.490 1.057 10.276 10.616 25.427 27.123 11.118 6.463 2.325 0.726

18 0.409 0.318 0.502 1.083 10.614 10.752 21.400 21.948 11.100 6.574 2.237 0.699

19 0.406 0.315 0.515 1.328 10.557 10.801 21.353 25.237 11.829 8.394 2.151 0.672

20 0.403 0.313 0.527 1.143 10.074 10.771 20.265 20.422 16.101 10.503 2.070 0.647

21 0.400 0.310 0.541 1.163 9.109 12.381 19.070 17.929 28.914 11.484 1.991 0.622

22 0.397 0.307 0.554 1.285 8.015 12.054 18.204 18.204 45.442 8.519 1.915 0.598

23 0.394 0.304 0.568 1.231 7.631 14.425 18.366 17.513 37.495 6.589 1.842 0.576

24 0.391 0.301 0.583 0.917 8.202 20.633 18.516 17.067 20.889 5.141 1.772 0.554

25 0.388 0.298 0.597 0.832 8.172 22.224 17.066 14.980 17.621 4.264 1.705 0.533

26 0.385 0.305 0.612 0.795 8.074 19.030 16.303 18.846 15.859 3.747 1.640 0.512

27 0.382 0.313 0.628 0.880 8.186 17.145 17.578 21.599 13.085 3.224 1.578 0.493

28 0.379 0.321 0.643 1.048 8.974 15.343 21.380 17.627 15.734 2.976 1.518 0.474

29 0.377 0.659 1.166 9.470 16.716 23.730 14.861 38.887 2.944 1.460 0.456

30 0.374 0.676 1.391 9.277 16.917 31.209 14.537 34.035 3.043 1.404 0.439

31 0.371 0.693 8.689 25.240 13.630 3.829 0.422

Mean 0.414 0.331 0.489 0.970 6.609 12.487 20.847 20.888 17.011 9.116 2.605 0.801

Max 0.458 0.368 0.693 1.391 10.614 22.224 31.209 35.927 45.442 18.362 4.324 1.351

Min 0.371 0.298 0.329 0.710 2.177 8.410 15.402 13.630 8.575 2.944 1.404 0.422

Total 12.845 9.262 15.173 29.101 204.867 374.599 646.244 647.534 510.328 282.599 78.161 24.844

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SUR-H1, 2013

Drainage Area = 341.6 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 5.415 4.488 3.693 4.124 6.781 58.057 80.772 98.049 56.297 11.865 15.471 5.115

2 5.385 4.458 3.706 4.138 5.990 49.739 91.467 97.591 49.627 11.580 11.438 5.110

3 5.355 4.428 3.719 4.153 6.535 50.017 81.563 93.360 46.765 10.171 8.524 5.105

4 5.325 4.398 3.733 4.168 11.213 50.496 65.455 84.873 52.559 8.775 6.760 5.100

5 5.295 4.368 3.746 4.183 19.156 51.379 60.933 72.644 55.225 26.581 6.093 5.095

6 5.265 4.338 3.759 4.198 28.229 51.236 60.164 70.979 59.906 38.516 6.066 5.090

7 5.236 4.308 3.773 4.213 32.643 43.993 59.219 72.733 59.012 29.463 6.182 5.085

8 5.206 4.278 3.786 4.228 33.219 43.254 62.843 70.061 70.727 33.255 5.694 5.079

9 5.176 4.248 3.800 4.243 31.358 46.401 73.016 71.318 85.598 18.811 5.231 5.074

10 5.146 4.218 3.813 4.258 32.970 46.261 75.854 72.731 52.562 24.868 5.225 5.069

11 5.116 4.189 3.827 4.273 36.581 49.809 61.876 70.667 43.834 17.669 5.220 5.064

12 5.086 4.159 3.840 4.288 41.592 60.003 62.654 75.075 64.008 12.594 5.215 5.059

13 5.056 4.129 3.854 4.303 51.617 67.016 66.580 76.198 67.513 10.171 5.209 5.054

14 5.026 4.099 3.868 4.319 51.946 75.831 81.946 71.591 55.358 8.910 5.204 5.049

15 4.996 4.069 3.882 4.334 44.365 70.202 73.080 71.090 49.781 32.388 5.199 5.044

16 4.966 4.039 3.895 4.350 37.397 72.778 64.154 76.010 50.732 58.438 5.194 5.038

17 4.936 4.009 3.909 4.365 35.878 85.321 72.458 65.374 51.368 24.656 5.188 5.033

18 4.906 3.979 3.923 4.381 38.810 87.118 82.532 64.579 36.618 16.822 5.183 5.028

19 4.877 3.949 3.937 4.396 42.113 82.519 87.338 76.523 29.756 13.473 5.178 5.023

20 4.847 3.919 3.951 4.412 37.929 83.194 80.319 58.921 47.196 15.606 5.173 5.018

21 4.817 3.889 3.965 4.428 28.186 87.280 74.464 48.936 75.009 30.125 5.167 5.013

22 4.787 3.859 3.980 4.443 27.407 100.964 74.432 42.245 56.551 63.416 5.162 5.008

23 4.757 3.830 3.994 4.459 32.953 101.755 74.007 61.865 37.905 43.807 5.157 5.003

24 4.727 3.800 4.008 4.475 44.325 95.421 68.284 52.416 30.529 36.178 5.152 4.998

25 4.697 3.770 4.022 4.491 56.048 104.757 67.526 56.757 21.628 25.577 5.147 4.993

26 4.667 3.740 4.037 13.611 63.938 98.880 68.842 55.854 16.738 17.624 5.141 4.988

27 4.637 3.710 4.051 28.635 70.145 90.587 63.069 56.943 16.485 18.842 5.136 4.983

28 4.607 3.680 4.065 21.527 69.812 81.496 64.268 53.242 18.609 13.629 5.131 4.978

29 4.577 4.080 12.267 69.350 76.207 70.780 46.395 18.037 10.671 5.126 4.973

30 4.548 4.094 8.618 67.706 75.219 79.057 48.762 14.371 9.503 5.121 4.968

31 4.518 4.109 59.931 89.686 58.586 9.648 4.963

Mean 4.966 4.084 3.897 6.409 39.230 71.240 72.214 67.496 46.343 22.698 6.003 5.039

Max 5.415 4.488 4.109 28.635 70.145 104.757 91.467 98.049 85.598 63.416 15.471 5.115

Min 4.518 3.680 3.693 4.124 5.990 43.254 59.219 42.245 14.371 8.775 5.121 4.963

Total 153.955 114.347 120.821 192.279 1216.124 2137.190 2238.637 2092.372 1390.304 703.631 180.088 156.199

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-3.2.  Daily Discharge Tables



Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station SUR-H1, 2014

Drainage Area = 341.6 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 4.958 4.805 4.800 5.947 14.771 38.709 53.623 58.266 47.028 36.788 6.766 5.793

2 4.953 4.800 4.801 6.131 15.226 44.648 53.016 55.048 59.599 26.358 6.731 5.763

3 4.948 4.795 4.801 6.319 15.694 42.491 71.832 54.804 46.601 19.100 6.697 5.734

4 4.943 4.790 4.802 6.514 16.178 35.315 68.094 59.654 29.697 59.136 6.662 5.704

5 4.938 4.790 4.802 6.714 16.676 30.404 59.458 60.190 27.669 69.940 6.628 5.674

6 4.933 4.791 4.802 6.921 15.276 27.842 55.747 67.192 40.575 48.755 6.593 5.645

7 4.928 4.791 4.803 7.134 17.077 30.432 59.393 59.247 46.060 36.686 6.559 5.616

8 4.923 4.792 4.803 7.354 22.262 32.455 66.350 46.774 47.291 20.799 6.526 5.587

9 4.918 4.792 4.804 7.580 24.872 46.635 74.374 43.930 34.897 15.537 6.492 5.558

10 4.913 4.793 4.804 7.814 27.298 45.107 75.003 46.918 24.557 30.347 6.458 5.530

11 4.908 4.793 4.805 8.054 33.423 38.836 63.942 96.639 17.527 63.835 6.425 5.501

12 4.903 4.793 4.805 8.302 38.304 38.066 63.927 105.099 16.283 42.124 6.392 5.473

13 4.898 4.794 4.805 8.558 36.272 39.338 73.335 83.635 18.026 30.276 6.359 5.444

14 4.893 4.794 4.806 8.821 34.295 41.901 78.498 71.153 21.180 23.677 6.326 5.416

15 4.888 4.795 4.806 9.093 51.527 46.805 80.740 71.028 24.722 17.555 6.293 5.388

16 4.883 4.795 4.807 9.373 46.589 39.830 85.523 65.018 27.216 13.555 6.261 5.360

17 4.878 4.795 4.807 9.661 50.223 35.549 76.911 71.040 25.765 12.285 6.229 5.333

18 4.873 4.796 4.807 9.959 49.194 37.773 63.478 61.241 26.647 14.877 6.196 5.305

19 4.868 4.796 4.808 10.265 46.991 39.151 79.858 75.604 34.450 26.941 6.164 5.278

20 4.863 4.797 4.808 10.581 46.029 36.161 75.095 48.468 68.230 27.969 6.133 5.251

21 4.858 4.797 4.809 10.907 43.474 40.257 63.934 39.496 123.833 35.108 6.101 5.223

22 4.853 4.797 4.809 11.243 32.462 36.140 63.836 39.882 134.084 20.270 6.069 5.197

23 4.848 4.798 4.810 11.589 40.497 38.526 56.781 38.766 78.048 13.485 6.038 5.170

24 4.844 4.798 4.810 11.946 46.148 65.500 55.697 41.899 31.668 10.270 6.007 5.143

25 4.839 4.799 4.810 12.314 41.953 81.106 53.713 37.094 31.018 8.270 5.976 5.116

26 4.834 4.799 4.958 12.693 36.281 62.909 51.484 54.523 28.390 7.040 5.945 5.090

27 4.829 4.800 5.111 13.084 35.328 52.989 51.613 65.475 21.990 5.920 5.914 5.064

28 4.824 4.800 5.268 13.486 40.359 49.128 65.113 44.207 33.882 5.497 5.884 5.038

29 4.819 5.430 13.902 40.982 57.026 71.534 32.017 155.461 5.217 5.853 5.012

30 4.814 5.597 14.330 36.965 55.152 102.850 33.130 71.734 5.558 5.823 4.986

31 4.809 5.770 31.880 75.154 44.875 5.847 4.960

Mean 4.883 4.796 4.912 9.553 33.694 43.539 67.416 57.171 46.471 24.485 6.283 5.366

Max 4.958 4.805 5.770 14.330 51.527 81.106 102.850 105.099 155.461 69.940 6.766 5.793

Min 4.809 4.790 4.800 5.947 14.771 27.842 51.484 32.017 16.283 5.217 5.823 4.960

Total 151.377 134.274 152.269 286.589 1044.505 1306.179 2089.903 1772.313 1394.126 759.022 188.501 166.351

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station TMC-H1, 2013

Drainage Area = 57 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 1.101 0.932 0.820 0.706 0.989 7.162 17.127 25.752 13.220 3.680 3.430 1.504

2 1.113 0.928 0.817 0.703 0.920 6.437 19.498 24.560 11.202 3.623 3.129 1.488

3 1.122 0.924 0.813 0.699 0.958 6.602 17.146 22.432 11.073 3.449 2.704 1.473

4 1.119 0.920 0.809 0.696 1.261 6.813 13.270 21.122 12.790 3.293 2.435 1.458

5 1.110 0.916 0.805 0.692 1.717 6.943 12.249 17.871 14.772 4.703 2.359 1.443

6 1.121 0.912 0.801 0.689 2.156 7.078 12.321 17.912 15.767 5.547 2.340 1.428

7 1.115 0.907 0.798 0.701 2.443 6.136 12.592 18.845 14.751 5.003 2.270 1.413

8 1.120 0.903 0.794 0.721 2.562 5.811 14.264 18.449 18.796 5.012 2.197 1.398

9 1.107 0.899 0.790 0.765 2.594 6.160 16.385 18.520 23.513 3.819 2.129 1.384

10 1.101 0.895 0.786 1.019 2.727 7.208 16.281 19.135 12.916 4.206 2.063 1.370

11 1.099 0.891 0.783 1.002 2.992 8.106 12.817 17.532 10.962 3.348 1.955 1.356

12 1.092 0.887 0.779 0.831 3.341 8.312 11.484 19.773 17.508 3.000 1.953 1.342

13 1.080 0.883 0.775 0.779 4.030 9.150 11.472 20.229 18.773 2.797 1.981 1.328

14 1.073 0.879 0.771 0.730 5.015 10.449 12.633 18.204 13.607 2.651 1.909 1.314

15 1.084 0.875 0.768 0.738 4.452 10.327 12.141 19.337 12.496 5.016 1.863 1.300

16 1.118 0.871 0.764 0.735 3.945 11.447 12.500 18.130 13.737 11.141 1.822 1.287

17 1.059 0.867 0.760 0.749 3.764 13.501 15.417 15.685 13.808 5.194 1.693 1.274

18 1.222 0.863 0.757 0.752 4.150 13.718 18.628 16.071 8.865 4.278 1.662 1.261

19 1.150 0.859 0.753 0.800 4.532 13.791 19.863 17.426 7.172 3.819 1.677 1.247

20 1.077 0.855 0.749 0.848 4.003 14.211 19.194 12.035 10.257 3.735 1.627 1.235

21 1.044 0.852 0.746 0.805 3.432 16.319 17.458 10.262 18.924 6.065 1.666 1.222

22 1.018 0.848 0.742 0.801 3.343 21.066 16.172 9.417 13.428 11.526 1.708 1.209

23 1.011 0.844 0.739 0.796 3.636 20.616 16.476 14.727 8.943 11.123 1.692 1.197

24 0.993 0.840 0.735 0.801 4.425 20.377 16.463 12.932 6.535 10.329 1.628 1.184

25 0.992 0.836 0.731 1.020 5.201 22.137 16.504 13.875 5.163 6.807 1.612 1.172

26 0.978 0.832 0.728 1.832 6.334 19.311 15.873 13.556 4.505 5.417 1.588 1.160

27 0.967 0.828 0.724 2.179 7.301 18.666 13.738 14.842 4.514 5.367 1.564 1.148

28 0.949 0.824 0.721 1.641 7.957 16.585 13.809 12.984 4.630 4.319 1.551 1.136

29 0.945 0.717 1.302 8.198 16.190 16.422 10.914 4.642 3.761 1.535 1.124

30 0.940 0.713 1.111 7.685 16.438 19.446 12.013 4.033 3.424 1.519 1.113

31 0.936 0.710 7.475 23.264 14.895 3.323 1.101

Mean 1.063 0.878 0.764 0.921 3.985 12.236 15.578 16.756 11.710 5.122 1.975 1.293

Max 1.222 0.932 0.820 2.179 8.198 22.137 23.264 25.752 23.513 11.526 3.430 1.504

Min 0.936 0.824 0.710 0.689 0.920 5.811 11.472 9.417 4.033 2.651 1.519 1.101

Total 32.956 24.572 23.698 27.645 123.535 367.066 482.909 519.437 351.301 158.774 59.260 40.068

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station UR-H1, 2013

Drainage Area = 400.1 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 3.545 3.138 2.819 1.846 7.479 93.506 58.128 56.376 34.918 10.243 11.936 5.362

2 3.548 3.161 2.756 1.992 6.758 71.980 64.889 56.813 29.164 11.240 10.673 5.332

3 3.552 3.443 2.689 2.225 7.061 64.164 62.990 54.186 30.262 9.730 9.122 5.302

4 3.555 3.749 2.583 2.146 9.465 58.791 52.115 51.832 32.904 7.964 7.241 5.273

5 3.559 3.563 2.510 2.046 14.267 60.601 47.560 45.135 39.184 18.740 6.218 5.244

6 3.562 3.240 2.483 2.051 21.262 63.608 46.034 45.284 41.417 33.274 7.117 5.214

7 3.566 3.300 2.456 2.049 29.595 56.061 42.943 46.255 36.122 24.959 7.541 5.185

8 3.569 3.090 2.430 2.231 33.744 57.449 44.774 45.403 42.060 32.548 6.648 5.157

9 3.573 3.035 2.404 2.426 35.551 60.855 51.295 43.002 51.277 20.815 6.469 5.128

10 3.576 3.008 2.334 4.203 40.423 62.168 53.059 44.207 34.321 23.038 6.372 5.099

11 3.580 3.364 2.238 5.365 44.841 66.818 42.736 42.698 28.225 20.808 4.746 5.071

12 3.583 3.927 2.178 4.106 51.029 78.669 47.097 46.215 35.414 16.461 4.549 5.043

13 3.587 4.213 2.152 3.557 62.617 85.362 55.551 46.858 39.590 14.300 5.116 5.015

14 3.590 3.821 2.089 3.279 73.908 97.598 76.663 44.711 34.693 12.899 5.003 4.987

15 3.594 3.725 2.022 3.207 68.679 88.849 60.025 44.636 28.101 36.841 4.401 4.959

16 3.597 3.723 2.065 3.258 57.137 98.964 47.737 46.997 28.386 66.368 5.407 4.931

17 3.601 3.721 2.052 3.346 53.277 99.955 48.026 41.597 31.865 29.312 3.881 4.904

18 3.604 3.719 2.023 3.490 60.233 89.148 50.474 38.599 21.862 21.570 9.449 4.877

19 3.608 3.717 1.985 3.883 66.133 87.513 58.790 46.752 16.578 17.613 30.246 4.850

20 3.611 3.714 1.998 4.839 62.670 88.975 55.605 36.711 23.932 17.223 39.140 4.823

21 3.614 3.712 1.961 4.357 43.063 92.277 53.764 31.657 37.858 26.202 30.669 4.796

22 3.618 3.617 1.946 3.981 35.955 99.012 51.815 26.953 30.593 39.370 15.019 4.769

23 3.450 3.680 1.952 3.865 41.552 100.722 48.602 38.881 22.390 33.271 8.167 4.742

24 3.581 3.565 1.958 3.742 67.373 91.670 45.290 33.906 21.709 30.464 5.660 4.716

25 3.233 3.425 1.896 4.298 88.038 97.103 43.383 36.649 15.292 24.201 5.545 4.690

26 3.442 3.368 1.887 10.423 101.071 85.396 44.034 35.412 11.504 18.122 5.514 4.664

27 3.301 3.043 2.021 19.508 113.860 88.052 41.888 35.727 10.485 17.136 5.483 4.638

28 3.447 2.928 1.945 17.580 116.803 68.259 39.612 36.275 13.225 14.703 5.452 4.612

29 3.074 1.863 11.716 113.746 61.866 44.142 29.643 13.004 11.704 5.422 4.586

30 3.094 1.848 8.942 104.071 59.790 45.984 29.299 11.560 10.465 5.392 4.561

31 3.116 1.834 91.939 52.422 36.507 10.194 4.535

Mean 3.501 3.490 2.173 4.999 55.600 79.173 50.885 41.780 28.263 21.993 9.453 4.938

Max 3.618 4.213 2.819 19.508 116.803 100.722 76.663 56.813 51.277 66.368 39.140 5.362

Min 3.074 2.928 1.834 1.846 6.758 56.061 39.612 26.953 10.485 7.964 3.881 4.535

Total 108.529 97.708 67.377 149.957 1723.601 2375.180 1577.424 1295.178 847.894 681.775 283.596 153.064

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Summary of Daily  Discharge [Q, m
3
/s] at Hydrometric Station UR-H1, 2014

Drainage Area = 400.1 km
2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 4.510 3.794 3.710 5.222 22.608 92.119 71.831 35.353 21.625 37.686 9.714 7.191

2 4.485 3.773 3.710 5.484 23.740 96.966 66.387 32.316 25.435 22.504 9.617 7.119

3 4.460 3.752 3.710 5.758 24.928 89.233 103.857 30.742 26.543 12.209 9.521 7.048

4 4.435 3.731 3.710 6.047 26.176 74.945 82.474 33.303 18.195 40.238 9.426 6.978

5 4.411 3.710 3.710 6.349 27.486 61.673 71.598 33.272 17.453 74.438 9.332 6.908

6 4.386 3.710 3.710 6.667 28.862 59.751 64.202 35.475 28.104 71.290 9.239 6.839

7 4.362 3.710 3.710 7.001 30.307 66.529 64.275 35.472 31.770 56.208 9.147 6.771

8 4.337 3.710 3.710 7.351 37.653 67.085 66.955 26.004 37.104 26.721 9.056 6.703

9 4.313 3.710 3.710 7.719 43.689 93.270 78.641 24.470 29.625 17.086 8.965 6.636

10 4.289 3.710 3.710 8.106 49.131 92.118 74.108 25.302 15.787 25.650 8.876 6.570

11 4.265 3.710 3.710 8.511 61.101 79.373 62.196 64.294 10.676 70.583 8.787 6.505

12 4.242 3.710 3.710 8.937 69.861 76.125 58.749 76.643 8.168 57.531 8.700 6.440

13 4.218 3.710 3.710 9.385 71.188 76.936 65.158 60.822 9.108 37.171 8.613 6.376

14 4.195 3.710 3.710 9.855 71.242 79.945 67.688 51.341 10.957 33.822 8.527 6.312

15 4.171 3.710 3.710 10.348 91.423 89.838 66.867 52.356 12.001 24.445 8.442 6.249

16 4.148 3.710 3.710 10.866 89.068 75.650 72.654 42.996 12.798 16.470 8.358 6.187

17 4.125 3.710 3.710 11.410 99.350 67.498 69.934 51.317 12.324 14.190 8.274 6.125

18 4.102 3.710 3.710 11.981 100.181 66.070 53.584 43.938 14.976 17.748 8.192 6.064

19 4.079 3.710 3.710 12.581 100.742 71.697 58.779 53.590 16.119 31.964 8.110 6.003

20 4.056 3.710 3.710 13.210 97.762 66.760 53.435 34.570 47.373 31.684 8.029 5.943

21 4.034 3.710 3.710 13.872 86.941 72.583 47.166 24.975 129.308 44.988 7.949 5.884

22 4.011 3.710 3.710 14.566 70.175 67.508 41.536 24.420 98.617 34.128 7.870 5.825

23 3.989 3.710 3.710 15.295 70.721 73.049 38.170 23.391 63.194 21.208 7.791 5.767

24 3.967 3.710 3.710 16.061 89.321 113.056 38.540 24.927 33.687 14.773 7.714 5.710

25 3.945 3.710 3.710 16.865 82.492 113.514 35.504 18.955 29.399 10.421 7.637 5.653

26 3.923 3.710 3.896 17.709 75.345 86.888 33.912 32.442 26.165 10.317 7.560 5.596

27 3.901 3.710 4.091 18.595 73.819 73.004 30.934 38.611 18.643 10.214 7.485 5.541

28 3.879 3.710 4.295 19.526 84.789 60.457 38.168 28.536 23.908 10.112 7.410 5.485

29 3.858 4.511 20.504 87.548 68.305 43.517 20.892 176.904 10.011 7.336 5.431

30 3.836 4.736 21.530 79.510 71.678 64.472 20.153 91.506 9.911 7.263 5.376

31 3.815 4.973 74.327 48.645 24.492 9.812 5.323

Mean 4.153 3.717 3.847 11.577 65.854 78.121 59.159 36.302 36.582 29.211 8.431 6.212

Max 4.510 3.794 4.973 21.530 100.742 113.514 103.857 76.643 176.904 74.438 9.714 7.191

Min 3.815 3.710 3.710 5.222 22.608 59.751 30.934 18.955 8.168 9.812 7.263 5.323

Total 128.750 104.089 119.252 347.310 2041.485 2343.622 1833.935 1125.369 1097.473 905.528 252.943 192.558

Note: Estimated and modelled values are italicized

Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-4.1.  Daily Discharge Tables (2015)

Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station BJ 1.74, 2015
Drainage Area = 8.5 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.130 0.101 0.074 0.060 0.139 1.883 1.469 1.072 0.889 0.296 0.233 0.154
2 0.129 0.100 0.073 0.061 0.107 1.808 1.412 0.920 0.721 0.215 0.203 0.286
3 0.128 0.100 0.071 0.062 0.082 1.719 1.306 0.832 0.598 0.160 0.186 0.311
4 0.127 0.099 0.070 0.064 0.063 1.596 1.218 1.145 0.518 0.120 0.185 0.246
5 0.126 0.098 0.069 0.065 0.054 1.728 1.195 0.957 0.460 0.096 0.170 0.213
6 0.125 0.097 0.068 0.066 0.059 1.720 1.238 0.803 0.429 0.076 0.348 0.155
7 0.124 0.096 0.067 0.067 0.071 2.169 1.323 0.768 0.414 0.065 0.427 0.346
8 0.124 0.095 0.066 0.068 0.101 2.270 1.489 0.779 0.408 0.685 0.283 0.315
9 0.123 0.094 0.064 0.069 0.167 1.843 1.482 0.701 0.391 3.123 0.163 0.460
10 0.122 0.093 0.063 0.070 0.268 1.557 1.283 0.655 0.401 3.099 0.858 0.380
11 0.121 0.092 0.062 0.071 0.459 1.344 1.242 0.673 1.125 1.800 0.969 0.263
12 0.120 0.091 0.061 0.072 0.705 1.191 1.155 0.724 1.365 1.364 0.765 0.187
13 0.119 0.090 0.060 0.074 0.884 1.145 1.062 0.709 1.042 1.087 1.075 0.125
14 0.118 0.089 0.058 0.075 1.096 1.378 0.979 0.645 0.819 0.814 0.888 0.151
15 0.117 0.088 0.057 0.076 1.352 1.571 0.896 0.592 0.645 0.677 0.721 0.135
16 0.116 0.088 0.056 0.077 1.475 1.583 0.804 0.552 0.541 0.801 0.252 0.134
17 0.115 0.087 0.055 0.078 1.578 1.726 0.838 0.518 0.514 1.274 0.016 0.448
18 0.114 0.086 0.054 0.079 1.652 1.743 1.038 0.562 0.823 1.384 0.011 0.134
19 0.113 0.085 0.053 0.080 1.527 1.701 1.055 0.567 0.987 1.242 0.071 0.130
20 0.112 0.084 0.051 0.081 1.463 1.596 1.058 0.594 0.604 1.006 0.164 0.126
21 0.112 0.083 0.050 0.083 1.461 1.643 1.242 0.607 0.393 1.124 0.154 0.122
22 0.111 0.082 0.049 0.084 1.541 1.638 1.318 0.663 0.300 0.897 0.146 0.118
23 0.110 0.081 0.050 0.085 1.865 1.538 1.222 0.623 0.234 0.686 0.584 0.115
24 0.109 0.080 0.051 0.086 1.937 1.437 1.280 0.552 0.216 0.522 1.307 0.111
25 0.108 0.078 0.052 0.052 2.046 1.593 1.021 0.503 0.196 0.406 0.644 0.107
26 0.107 0.077 0.053 0.056 2.084 1.696 0.933 0.470 0.156 0.316 0.368 0.103
27 0.106 0.076 0.055 0.066 1.972 1.453 0.939 0.496 0.172 0.287 0.249 0.099
28 0.105 0.075 0.056 0.052 1.717 1.470 1.099 1.084 0.236 0.232 0.196 0.096
29 0.104 0.057 0.082 1.448 1.604 1.004 1.317 0.252 0.243 0.159 0.092
30 0.103 0.058 0.123 1.401 1.582 0.891 1.142 0.347 0.331 0.144 0.088
31 0.102 0.059 1.623 1.139 1.091 0.273 0.084

Mean 0.116 0.089 0.059 0.073 1.045 1.631 1.149 0.752 0.540 0.797 0.398 0.188
Max 0.130 0.101 0.074 0.123 2.084 2.270 1.489 1.317 1.365 3.123 1.307 0.460
Min 0.102 0.075 0.049 0.052 0.054 1.145 0.804 0.470 0.156 0.065 0.011 0.084
Total 3.601 2.484 1.842 2.184 32.395 48.926 35.631 23.315 16.196 24.696 11.941 5.833

Notes: Estimated and modelled values are italicized.
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-4.1.  Daily Discharge Tables (2015)

Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H1, 2015
Drainage Area = 41.5 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.500 0.455 0.414 0.499 1.610 8.023 10.284 11.940 4.425 3.249 1.505 0.868
2 0.499 0.453 0.412 0.519 1.675 8.250 10.792 9.553 3.866 2.222 1.478 0.852
3 0.497 0.452 0.411 0.540 1.741 6.957 10.049 10.458 4.050 1.798 1.451 0.836
4 0.496 0.450 0.409 0.561 1.810 6.385 10.261 13.225 3.990 1.632 1.425 0.821
5 0.494 0.449 0.408 0.584 1.883 7.993 11.480 11.088 3.343 1.471 1.399 0.806
6 0.493 0.447 0.407 0.607 1.957 7.322 12.228 10.809 3.633 1.330 1.373 0.791
7 0.491 0.446 0.405 0.631 2.035 9.792 12.540 11.968 4.053 1.812 1.348 0.777
8 0.490 0.445 0.404 0.656 2.116 9.181 11.910 11.933 4.327 5.587 1.324 0.763
9 0.488 0.443 0.402 0.682 2.201 7.449 11.862 11.275 4.172 14.628 1.300 0.749
10 0.487 0.442 0.401 0.710 2.288 6.760 10.628 10.749 5.428 12.083 1.276 0.735
11 0.485 0.440 0.399 0.738 2.815 6.414 11.174 11.465 12.095 6.979 1.253 0.722
12 0.484 0.439 0.398 0.767 3.534 5.653 11.332 12.758 11.462 5.445 1.230 0.709
13 0.482 0.437 0.396 0.798 4.709 5.597 10.978 11.890 7.031 4.030 1.208 0.696
14 0.481 0.436 0.395 0.829 4.898 7.979 10.016 10.379 5.137 3.042 1.186 0.683
15 0.480 0.434 0.393 0.862 5.356 8.562 9.090 10.375 4.152 3.181 1.164 0.671
16 0.478 0.433 0.392 0.897 5.677 8.312 7.525 9.220 3.745 5.016 1.143 0.659
17 0.477 0.431 0.390 0.932 6.423 8.710 8.579 9.250 4.057 7.499 1.122 0.647
18 0.475 0.430 0.389 0.970 6.403 8.416 11.698 11.655 6.542 5.256 1.102 0.635
19 0.474 0.428 0.388 1.008 6.296 7.841 11.452 10.641 4.618 3.948 1.082 0.623
20 0.472 0.427 0.386 1.048 5.808 7.050 11.838 10.397 2.824 4.270 1.062 0.612
21 0.471 0.426 0.385 1.090 5.681 8.507 12.500 9.783 2.314 5.712 1.042 0.601
22 0.469 0.424 0.383 1.133 6.414 8.860 11.985 11.765 1.933 4.712 1.024 0.590
23 0.468 0.423 0.382 1.179 7.812 8.977 10.915 8.860 1.730 3.712 1.005 0.579
24 0.466 0.421 0.380 1.225 7.054 8.426 10.713 7.538 1.655 2.712 0.987 0.569
25 0.465 0.420 0.380 1.274 7.241 9.636 8.343 7.501 1.470 1.712 0.969 0.558
26 0.464 0.418 0.395 1.325 7.706 9.720 8.948 8.214 1.276 1.681 0.951 0.548
27 0.462 0.417 0.411 1.378 7.761 8.835 10.301 8.862 2.255 1.650 0.934 0.538
28 0.461 0.415 0.427 1.432 6.532 10.332 11.435 12.121 3.219 1.620 0.917 0.528
29 0.459 0.444 1.489 6.332 11.759 10.427 10.692 4.130 1.591 0.900 0.519
30 0.458 0.462 1.549 6.844 10.979 9.783 7.887 5.147 1.562 0.884 0.509
31 0.456 0.480 7.714 12.582 5.563 1.533 0.500

Mean 0.478 0.435 0.404 0.930 4.785 8.289 10.763 10.317 4.269 3.957 1.168 0.668
Max 0.500 0.455 0.480 1.549 7.812 11.759 12.582 13.225 12.095 14.628 1.505 0.868
Min 0.456 0.415 0.380 0.499 1.610 5.597 7.525 5.563 1.276 1.330 0.884 0.500
Total 14.821 12.181 12.529 27.915 148.327 248.678 333.647 319.814 128.077 122.674 35.039 20.694

Notes: Estimated and modelled values are italicized.
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-4.1.  Daily Discharge Tables (2015)

Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station MC-H2, 2015
Drainage Area = 88.2 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.555 0.515 0.479 0.611 2.267 18.596 25.574 27.996 9.564 8.309 4.672 1.610
2 0.554 0.514 0.478 0.638 2.368 19.054 26.698 21.390 8.187 5.841 4.509 1.554
3 0.552 0.513 0.477 0.667 2.474 16.746 24.233 23.991 8.183 4.648 4.352 1.500
4 0.551 0.511 0.476 0.697 2.585 14.858 24.105 35.981 7.974 4.090 4.200 1.448
5 0.550 0.510 0.474 0.728 2.700 18.114 27.536 27.025 6.833 3.656 4.053 1.397
6 0.549 0.509 0.473 0.760 3.700 17.408 31.734 24.317 7.473 3.369 3.912 1.348
7 0.547 0.508 0.472 0.794 4.750 27.237 33.211 27.030 8.195 4.034 3.775 1.301
8 0.546 0.506 0.471 0.830 5.800 26.988 32.215 26.974 7.954 13.198 3.644 1.256
9 0.545 0.505 0.469 0.867 6.846 20.423 31.980 24.146 7.676 35.750 3.517 1.212
10 0.543 0.504 0.468 0.905 6.117 18.763 26.113 23.024 11.033 34.426 3.394 1.170
11 0.542 0.503 0.467 0.946 6.568 17.318 25.800 24.933 33.269 17.996 3.276 1.129
12 0.541 0.501 0.465 0.988 9.924 15.375 25.212 30.470 29.493 15.126 3.161 1.090
13 0.540 0.500 0.464 1.032 11.530 14.708 24.735 28.189 15.853 12.215 3.051 1.052
14 0.538 0.499 0.463 1.078 12.181 19.405 22.591 22.786 11.120 9.728 2.945 1.015
15 0.537 0.497 0.462 1.127 13.722 20.206 21.052 22.690 8.510 9.990 2.842 0.980
16 0.536 0.496 0.460 1.177 14.200 20.490 17.723 21.439 7.401 13.222 2.743 0.945
17 0.535 0.495 0.459 1.230 15.676 21.852 19.331 20.469 8.503 20.067 2.647 0.912
18 0.533 0.494 0.458 1.284 15.648 21.959 27.604 26.670 15.731 15.411 2.555 0.881
19 0.532 0.492 0.456 1.342 14.764 20.300 26.971 24.638 11.763 11.828 2.466 0.850
20 0.531 0.491 0.455 1.402 13.521 18.174 27.903 22.789 7.079 12.334 2.380 0.820
21 0.529 0.490 0.454 1.464 13.637 21.170 29.350 20.723 5.842 17.007 2.297 0.792
22 0.528 0.488 0.453 1.530 14.950 22.773 28.442 24.156 4.908 10.467 2.217 0.764
23 0.527 0.487 0.451 1.598 18.815 23.466 25.490 19.340 4.386 8.349 2.139 0.737
24 0.526 0.486 0.450 1.670 17.184 21.974 23.555 15.959 4.142 6.990 2.065 0.712
25 0.524 0.485 0.450 1.744 17.333 23.797 18.518 15.341 3.854 5.990 1.993 0.687
26 0.523 0.483 0.470 1.822 18.766 26.096 19.476 16.706 3.498 5.781 1.923 0.663
27 0.522 0.482 0.491 1.903 18.726 23.791 23.653 20.009 4.707 5.579 1.856 0.640
28 0.520 0.481 0.513 1.988 15.724 26.736 27.335 29.177 6.391 5.385 1.791 0.617
29 0.519 0.536 2.077 14.575 29.073 25.062 22.414 9.146 5.197 1.729 0.596
30 0.518 0.560 2.170 15.484 27.091 22.197 18.723 13.671 5.016 1.668 0.575
31 0.517 0.585 17.680 33.026 13.092 4.841 0.555

Mean 0.536 0.498 0.476 1.236 11.297 21.131 25.756 23.309 9.745 10.834 2.926 0.994
Max 0.555 0.515 0.585 2.170 18.815 29.073 33.211 35.981 33.269 35.750 4.672 1.610
Min 0.517 0.481 0.450 0.611 2.267 14.708 17.723 13.092 3.498 3.369 1.668 0.555
Total 16.610 13.945 14.759 37.070 350.216 633.941 798.424 722.588 292.337 335.839 87.768 30.806

Notes: Estimated and modelled values are italicized.
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-4.1.  Daily Discharge Tables (2015)

Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SL-H2, 2015
Drainage Area = 75.7 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.422 0.523 0.615 0.830 1.831 16.228 24.117 26.927 9.399 8.126 2.891 1.412
2 0.425 0.527 0.618 0.852 1.880 16.165 23.419 20.126 7.986 6.531 2.823 1.379
3 0.429 0.530 0.621 0.875 1.930 14.902 21.265 18.414 7.457 5.257 2.757 1.347
4 0.432 0.533 0.625 0.898 1.982 13.764 20.711 24.202 7.544 4.434 2.691 1.315
5 0.435 0.536 0.628 0.922 2.035 16.199 23.874 19.960 7.112 3.867 2.628 1.284
6 0.438 0.540 0.631 0.947 2.089 15.634 27.911 21.069 6.729 3.613 2.566 1.253
7 0.442 0.543 0.635 0.972 2.145 21.264 31.009 21.868 7.090 3.822 2.505 1.224
8 0.445 0.546 0.638 0.998 2.711 24.968 29.872 24.700 8.015 9.642 2.446 1.195
9 0.448 0.550 0.641 1.025 4.169 19.592 29.585 21.326 8.455 36.039 2.389 1.167
10 0.451 0.553 0.644 1.052 4.915 15.815 25.101 19.779 9.162 35.315 2.332 1.139
11 0.455 0.556 0.648 1.080 5.444 13.385 25.120 20.922 24.792 17.685 2.277 1.112
12 0.458 0.559 0.651 1.109 6.430 11.622 25.205 26.657 34.121 12.402 2.223 1.086
13 0.461 0.563 0.654 1.139 7.532 11.257 24.081 27.249 20.460 8.958 2.171 1.061
14 0.465 0.566 0.657 1.169 8.774 14.684 21.584 20.978 11.898 6.538 2.120 1.036
15 0.468 0.569 0.661 1.201 9.992 17.719 19.954 19.591 9.059 6.082 2.070 1.011
16 0.471 0.572 0.664 1.233 11.085 17.509 16.567 17.995 8.112 8.311 2.021 0.987
17 0.474 0.576 0.667 1.266 12.406 18.408 17.517 15.779 8.152 12.146 1.973 0.964
18 0.478 0.579 0.671 1.299 12.816 18.674 24.523 21.114 12.490 11.735 1.927 0.941
19 0.481 0.582 0.674 1.334 12.894 16.631 27.063 24.485 15.019 8.866 1.881 0.919
20 0.484 0.586 0.677 1.370 11.905 14.526 27.143 20.721 7.987 7.644 1.837 0.897
21 0.487 0.589 0.680 1.406 11.697 16.382 26.164 18.293 6.313 11.032 1.793 0.876
22 0.491 0.592 0.684 1.444 12.500 18.673 25.711 21.871 5.769 7.724 1.751 0.855
23 0.494 0.595 0.687 1.483 14.553 19.067 22.729 17.824 5.092 5.530 1.710 0.835
24 0.497 0.599 0.690 1.522 14.300 17.580 23.732 13.548 4.844 3.500 1.669 0.816
25 0.500 0.602 0.690 1.563 14.117 20.216 16.968 12.809 4.414 3.417 1.630 0.796
26 0.504 0.605 0.708 1.605 14.988 22.386 16.974 13.483 3.875 3.337 1.592 0.778
27 0.507 0.608 0.727 1.648 15.518 19.998 18.940 14.946 4.041 3.258 1.554 0.759
28 0.510 0.612 0.747 1.692 14.348 21.914 24.931 25.133 4.972 3.181 1.517 0.741
29 0.514 0.767 1.737 11.913 28.155 21.395 24.992 5.925 3.106 1.482 0.724
30 0.517 0.787 1.783 13.148 28.587 19.431 17.636 8.212 3.033 1.447 0.707
31 0.520 0.808 15.033 28.081 12.563 2.961 0.690

Mean 0.471 0.568 0.674 1.248 8.938 18.063 23.570 20.225 9.483 8.616 2.089 1.010
Max 0.520 0.612 0.808 1.783 15.518 28.587 31.009 27.249 34.121 36.039 2.891 1.412
Min 0.422 0.523 0.615 0.830 1.831 11.257 16.567 12.563 3.875 2.961 1.447 0.690

Notes: Estimated and modelled values are italicized.
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix E-4.1.  Daily Discharge Tables (2015)

Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station SC-H1, 2015
Drainage Area = 290.2 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 1.188 1.982 2.699 3.567 8.292 51.421 62.593 77.590 26.090 39.459 22.597 8.137
2 1.214 2.008 2.725 3.669 8.529 52.492 65.939 54.842 21.893 29.883 21.841 7.865
3 1.239 2.033 2.751 3.774 8.772 47.244 59.172 52.475 20.451 24.904 21.110 7.601
4 1.265 2.059 2.776 3.881 9.022 41.954 57.302 75.345 20.305 22.887 20.403 7.347
5 1.290 2.085 2.802 3.992 9.280 54.495 65.292 59.940 18.689 21.246 19.720 7.101
6 1.316 2.110 2.828 4.106 9.544 51.144 76.934 58.338 18.934 19.943 19.060 6.863
7 1.342 2.136 2.853 4.223 9.816 77.247 86.564 62.885 20.771 21.355 18.422 6.634
8 1.367 2.161 2.879 4.343 12.606 76.478 85.323 65.967 22.206 51.968 17.805 6.411
9 1.393 2.187 2.904 4.467 17.199 54.242 82.678 58.123 22.556 139.412 17.209 6.197
10 1.419 2.213 2.930 4.595 17.278 44.062 68.555 55.855 29.304 129.332 16.633 5.989
11 1.444 2.238 2.930 4.726 18.654 39.370 68.221 62.320 124.231 64.256 16.077 5.789
12 1.470 2.264 2.930 4.860 22.919 33.268 67.703 79.937 121.877 53.363 15.538 5.595
13 1.495 2.290 2.930 4.999 26.976 30.889 65.880 73.639 69.188 43.232 15.018 5.408
14 1.521 2.315 2.930 5.142 29.973 41.657 59.124 54.347 46.697 32.355 14.516 5.227
15 1.547 2.341 2.930 5.288 33.930 48.901 55.619 50.923 37.124 31.429 14.030 5.052
16 1.572 2.366 2.930 5.439 36.860 49.480 45.336 46.220 33.565 40.633 13.560 4.883
17 1.598 2.392 2.930 5.594 40.166 52.060 51.005 43.856 36.532 61.477 13.106 4.719
18 1.624 2.418 2.930 5.754 40.770 51.659 74.621 64.688 64.616 51.946 12.667 4.561
19 1.649 2.443 2.930 5.918 40.304 47.846 71.690 63.744 58.719 40.592 12.243 4.409
20 1.675 2.469 2.930 6.086 37.856 42.000 74.043 53.508 34.223 39.377 11.834 4.261
21 1.700 2.495 2.930 6.260 37.269 48.567 72.288 46.632 28.489 59.717 11.437 4.118
22 1.726 2.520 2.930 6.438 40.188 53.037 68.214 57.551 25.656 39.063 11.055 3.981
23 1.752 2.546 2.930 6.622 47.493 54.407 61.610 46.546 23.594 30.700 10.685 3.847
24 1.777 2.571 2.930 6.811 46.148 50.822 64.270 35.545 22.866 29.672 10.327 3.719
25 1.803 2.597 2.930 7.005 45.243 58.717 45.947 33.202 22.035 28.679 9.981 3.594
26 1.828 2.623 3.014 7.205 47.383 66.195 47.443 36.390 20.718 27.719 9.647 3.474
27 1.854 2.648 3.099 7.410 48.681 56.504 60.340 44.015 22.720 26.791 9.324 3.357
28 1.880 2.674 3.188 7.622 42.808 62.780 78.336 79.220 26.944 25.894 9.012 3.245
29 1.905 3.279 7.839 38.781 75.564 65.413 62.524 34.486 25.028 8.710 3.136
30 1.931 3.372 8.063 41.640 72.269 57.256 50.853 51.298 24.190 8.419 3.031
31 1.957 3.468 48.388 87.810 36.442 23.380 2.930

Mean 1.572 2.328 2.952 5.523 29.767 52.892 66.210 56.241 37.559 41.932 14.400 5.112
Max 1.957 2.674 3.468 8.063 48.681 77.247 87.810 79.937 124.231 139.412 22.597 8.137
Min 1.188 1.982 2.699 3.567 8.292 30.889 45.336 33.202 18.689 19.943 8.419 2.930

Notes: Estimated and modelled values are italicized.
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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SL-H2, 2016
Appendix E-5.1. Daily Discharge Tables (2016)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 75.6 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.690 0.646 0.607 0.928 2.290 9.437 21.929 18.628 16.038 5.589 1.648 0.699
2 0.689 0.645 0.605 1.007 3.158 9.807 21.641 18.569 15.401 4.826 1.602 0.689
3 0.687 0.643 0.604 1.092 7.927 10.168 19.851 18.768 13.648 4.200 1.556 0.678
4 0.686 0.642 0.603 1.184 10.260 11.255 16.199 18.477 12.614 3.811 1.510 0.667
5 0.684 0.641 0.601 1.285 8.883 11.150 15.522 16.493 12.096 3.727 1.464 0.656
6 0.683 0.639 0.600 1.393 7.424 10.935 14.992 17.314 10.265 3.928 1.418 0.646
7 0.682 0.638 0.598 1.511 6.605 13.595 15.011 25.025 10.379 3.659 1.371 0.635
8 0.680 0.636 0.597 1.639 7.111 13.387 15.882 27.984 11.455 3.293 1.325 0.624
9 0.679 0.635 0.596 1.778 5.856 11.575 18.576 24.589 11.316 2.889 1.279 0.614
10 0.677 0.634 0.594 1.928 5.524 12.350 21.135 21.220 16.244 2.472 1.233 0.603
11 0.676 0.632 0.593 2.092 5.857 11.763 22.674 18.994 20.412 2.113 1.187 0.592
12 0.674 0.631 0.591 2.269 6.566 12.971 21.172 23.008 12.885 1.901 1.141 0.582
13 0.673 0.629 0.590 2.461 7.156 12.767 21.145 22.349 10.496 1.779 1.095 0.571
14 0.672 0.628 0.588 2.669 7.386 12.636 24.062 21.950 11.893 1.750 1.049 0.560
15 0.670 0.627 0.587 2.895 8.276 11.440 23.826 21.836 17.536 1.724 1.003 0.549
16 0.669 0.625 0.586 3.140 9.465 12.339 27.196 27.803 19.834 1.633 0.957 0.528
17 0.667 0.624 0.584 3.406 10.255 13.347 27.175 22.625 25.860 1.501 0.910 0.524
18 0.666 0.622 0.583 3.694 10.167 13.239 28.167 18.057 16.132 1.458 0.864 0.521
19 0.665 0.621 0.581 4.007 9.280 12.873 31.290 18.785 12.702 1.559 0.818 0.517
20 0.663 0.619 0.580 4.346 8.274 14.193 31.599 22.354 10.544 1.811 0.817 0.514
21 0.662 0.618 0.579 4.714 8.848 14.995 25.753 20.710 9.216 1.957 0.806 0.510
22 0.660 0.617 0.577 5.113 9.799 15.166 22.213 17.139 7.994 2.009 0.796 0.506
23 0.659 0.615 0.576 5.546 10.820 13.719 20.427 16.243 7.299 2.017 0.785 0.503
24 0.658 0.614 0.574 6.524 11.266 15.803 24.503 17.215 9.574 2.017 0.774 0.499
25 0.656 0.612 0.573 6.125 10.937 20.033 27.898 20.059 7.585 1.971 0.764 0.496
26 0.655 0.611 0.570 4.935 9.511 18.156 21.132 21.789 7.787 1.925 0.753 0.492
27 0.653 0.610 0.618 3.912 8.322 15.524 18.351 23.619 21.558 1.879 0.742 0.488
28 0.652 0.608 0.671 3.404 8.129 17.001 17.801 24.597 13.248 1.832 0.731 0.485
29 0.651 0.727 2.898 8.649 23.022 20.894 23.090 8.908 1.786 0.721 0.481
30 0.649 0.789 2.590 9.851 23.312 20.143 18.526 6.805 1.740 0.710 0.478
31 0.648 0.856 9.902 17.379 16.228 1.694 0.474

Mean 0.669 0.627 0.612 3.016 8.186 13.932 21.792 20.776 12.924 2.466 1.061 0.561
Max 0.690 0.646 0.856 6.524 11.266 23.312 31.599 27.984 25.860 5.589 1.648 0.699
Min 0.648 0.608 0.570 0.928 2.290 9.437 14.992 16.228 6.805 1.458 0.710 0.474
Total 20.734 17.563 18.978 90.483 253.753 417.957 675.538 644.043 387.723 76.451 31.828 17.382
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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MC-H1, 2016
Appendix E-5.1. Daily Discharge Tables (2016)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 41.4 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.449 0.437 0.415 0.935 1.018 3.824 10.113 10.597 9.122 1.977 0.788 0.335
2 0.445 0.441 0.410 1.231 2.006 4.465 10.336 11.058 8.756 1.660 0.526 0.328
3 0.441 0.445 0.402 1.170 4.541 4.942 10.116 10.860 7.619 1.550 0.514 0.321
4 0.437 0.449 0.394 0.924 4.873 5.507 8.889 10.720 7.497 1.435 0.629 0.314
5 0.432 0.453 0.386 0.807 3.281 5.766 8.775 9.606 6.998 1.371 0.892 0.307
6 0.428 0.457 0.380 0.771 2.268 5.470 8.405 11.046 6.065 1.482 0.914 0.300
7 0.424 0.462 0.389 0.657 2.249 7.645 8.269 13.462 6.567 1.333 0.845 0.293
8 0.420 0.466 0.398 0.830 2.621 6.505 9.120 14.288 6.927 1.250 0.749 0.286
9 0.414 0.470 0.398 1.072 1.579 5.847 10.400 12.291 7.104 1.077 0.849 0.279
10 0.418 0.474 0.396 0.995 1.664 7.225 11.592 11.987 10.067 1.002 0.752 0.272
11 0.416 0.478 0.393 1.044 2.161 6.922 11.279 10.980 8.175 0.939 0.735 0.265
12 0.412 0.483 0.391 1.017 2.813 7.094 11.114 12.552 5.633 0.895 0.786 0.258
13 0.411 0.470 0.389 0.892 3.082 6.722 11.677 11.972 5.322 0.847 0.606 0.251
14 0.417 0.442 0.387 0.852 3.309 6.030 12.397 12.005 7.614 0.823 0.616 0.244
15 0.409 0.429 0.386 0.800 3.862 5.687 11.836 11.888 9.897 0.800 0.586 0.237
16 0.409 0.445 0.384 0.785 4.692 7.014 12.954 13.839 9.933 0.772 0.515 0.233
17 0.409 0.412 0.382 0.666 5.208 7.682 12.617 11.421 11.636 0.730 0.515 0.232
18 0.409 0.463 0.380 0.762 4.207 7.088 12.627 10.256 7.927 0.714 0.492 0.232
19 0.409 0.407 0.378 1.497 3.659 7.304 14.221 10.658 6.719 0.708 0.469 0.231
20 0.409 0.400 0.376 1.108 3.522 7.554 13.321 11.951 5.717 0.746 0.446 0.230
21 0.409 0.393 0.375 1.247 4.286 8.149 12.045 11.048 5.185 0.730 0.423 0.230
22 0.409 0.386 0.382 1.933 4.912 7.620 11.376 9.124 4.426 0.712 0.398 0.229
23 0.409 0.380 0.388 3.107 5.473 7.080 11.382 9.294 3.950 0.680 0.391 0.228
24 0.410 0.394 0.392 3.759 5.750 9.002 12.480 9.731 4.549 0.635 0.384 0.227
25 0.410 0.384 0.394 2.997 5.016 10.479 11.510 10.774 3.083 0.625 0.377 0.227
26 0.413 0.420 0.392 1.749 3.888 8.455 10.640 11.829 3.918 0.647 0.370 0.226
27 0.417 0.416 0.396 1.337 3.308 8.348 9.572 12.321 10.352 0.631 0.363 0.225
28 0.421 0.418 0.396 1.313 3.685 9.805 9.950 12.915 5.294 0.584 0.356 0.225
29 0.425 0.391 1.145 3.948 11.011 11.643 12.104 3.362 0.554 0.349 0.224
30 0.429 0.393 1.018 4.156 10.922 10.539 9.889 2.480 0.557 0.342 0.223
31 0.433 0.545 4.020 10.087 9.292 0.618 0.223

Mean 0.420 0.435 0.395 1.281 3.582 7.239 11.009 11.347 6.730 0.938 0.566 0.256
Max 0.449 0.483 0.545 3.759 5.750 11.011 14.221 14.288 11.636 1.977 0.914 0.335
Min 0.409 0.380 0.375 0.657 1.018 3.824 8.269 9.124 2.480 0.554 0.342 0.223
Total 13.005 12.174 12.255 38.419 111.056 217.164 341.279 351.757 201.893 29.081 16.977 7.934
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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MC-H2, 2016
Appendix E-5.1. Daily Discharge Tables (2016)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 87.9 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.555 0.555 0.555 0.773 3.096 6.867 20.672 17.967 14.801 4.286 1.708 1.057
2 0.555 0.555 0.555 0.817 5.385 7.708 19.807 18.314 14.580 3.858 1.681 1.050
3 0.555 0.555 0.555 0.864 8.545 8.566 19.150 18.997 12.553 3.580 1.653 1.043
4 0.555 0.555 0.555 0.913 9.294 9.214 16.553 18.357 12.153 3.375 1.625 1.036
5 0.555 0.555 0.555 0.965 6.960 9.662 15.877 16.801 10.933 3.260 1.598 1.029
6 0.555 0.555 0.555 1.019 5.398 9.384 15.143 20.253 9.396 3.381 1.570 1.022
7 0.555 0.555 0.555 1.077 5.575 14.340 14.982 25.359 11.009 3.167 1.542 1.015
8 0.555 0.555 0.555 1.139 7.151 12.433 16.023 27.575 12.051 3.175 1.514 1.008
9 0.555 0.555 0.555 1.203 5.060 11.141 18.206 23.280 11.874 3.419 1.487 1.001
10 0.555 0.555 0.555 1.272 5.017 13.308 21.354 22.248 18.447 3.032 1.459 0.994
11 0.555 0.555 0.555 1.344 5.560 12.381 21.210 20.309 14.715 3.028 1.431 0.987
12 0.555 0.555 0.555 1.420 6.500 13.441 20.538 22.922 9.993 3.028 1.404 0.980
13 0.555 0.555 0.555 1.501 6.864 12.298 21.689 21.711 9.360 3.028 1.376 0.973
14 0.555 0.555 0.555 1.587 7.009 10.736 21.727 20.910 13.172 3.017 1.348 0.966
15 0.555 0.555 0.555 1.677 7.959 9.909 22.769 21.090 16.901 3.016 1.321 0.959
16 0.555 0.555 0.555 1.772 9.435 12.367 24.384 28.686 17.799 3.015 1.293 0.952
17 0.555 0.555 0.555 1.873 10.372 14.283 24.759 20.444 22.292 3.020 1.265 0.945
18 0.555 0.555 0.555 1.979 8.695 13.583 24.967 17.780 14.925 3.014 1.237 0.938
19 0.555 0.555 0.555 2.092 7.426 13.218 27.980 18.346 11.639 3.009 1.210 0.931
20 0.555 0.555 0.555 2.211 6.973 13.962 27.322 21.581 9.649 3.012 1.182 0.924
21 0.555 0.555 0.555 2.336 8.315 15.425 23.380 19.316 8.520 3.016 1.127 0.917
22 0.555 0.555 0.555 2.469 9.425 15.323 20.708 16.218 7.460 1.985 1.120 0.910
23 0.555 0.555 0.555 2.609 10.486 13.724 21.123 15.526 6.656 1.958 1.113 0.903
24 0.555 0.555 0.555 2.758 11.133 16.605 25.219 16.486 8.356 1.930 1.106 0.896
25 0.555 0.555 0.555 2.914 9.770 19.613 22.334 19.059 5.694 1.902 1.099 0.889
26 0.555 0.555 0.555 3.080 7.909 16.353 18.637 21.020 7.241 1.875 1.092 0.882
27 0.555 0.555 0.587 3.255 6.777 15.306 16.756 23.506 19.617 1.847 1.085 0.875
28 0.555 0.555 0.620 3.636 7.092 18.014 17.399 23.554 9.873 1.819 1.078 0.868
29 0.555 0.655 3.310 7.408 21.031 21.421 20.085 6.323 1.791 1.071 0.861
30 0.555 0.692 3.020 7.650 20.985 19.775 15.950 5.010 1.764 1.064 0.854
31 0.555 0.732 7.237 17.984 14.806 1.736 0.847

Mean 0.555 0.555 0.571 1.896 7.467 13.373 20.640 20.273 11.766 2.785 1.329 0.952
Max 0.555 0.555 0.732 3.636 11.133 21.031 27.980 28.686 22.292 4.286 1.708 1.057
Min 0.555 0.555 0.555 0.773 3.096 6.867 14.982 14.806 5.010 1.736 1.064 0.847
Total 17.205 15.540 17.716 56.886 231.477 401.181 639.849 628.456 352.992 86.344 39.858 29.512
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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SC-H1, 2016
Appendix E-5.1. Daily Discharge Tables (2016)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 289.4 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 2.930 2.839 2.757 3.984 7.726 25.189 71.193 55.725 38.706 20.287 5.367 3.516
2 2.927 2.836 2.754 4.256 6.831 26.808 67.118 55.953 37.455 16.664 5.286 3.471
3 2.924 2.833 2.751 4.547 28.124 27.988 63.194 59.381 32.442 14.389 5.204 3.425
4 2.921 2.830 2.748 4.857 32.974 29.932 52.660 60.694 32.231 12.524 5.123 3.380
5 2.918 2.827 2.745 5.189 26.982 30.656 48.829 54.522 34.082 11.364 5.041 3.335
6 2.915 2.824 2.742 5.543 26.982 29.506 47.027 56.645 30.885 11.114 4.960 3.290
7 2.912 2.821 2.739 5.922 24.968 40.273 47.266 75.970 33.480 11.714 4.879 3.245
8 2.909 2.818 2.736 6.326 26.246 36.038 49.577 83.291 37.764 10.913 4.797 3.200
9 2.906 2.815 2.733 6.758 26.246 30.730 57.136 71.181 35.772 9.820 4.716 3.155
10 2.904 2.812 2.730 7.220 17.459 30.730 67.401 65.224 54.726 8.617 4.634 3.110
11 2.901 2.809 2.727 7.713 16.468 36.813 71.736 58.115 54.219 7.376 4.553 3.065
12 2.898 2.807 2.724 8.240 17.464 35.062 67.480 68.812 32.445 6.305 4.472 3.020
13 2.895 2.804 2.721 8.803 19.574 38.664 67.768 63.353 29.149 5.674 4.390 2.974
14 2.892 2.801 2.718 9.404 21.333 38.054 76.504 61.162 39.267 5.309 4.309 2.929
15 2.889 2.798 2.715 10.046 28.266 31.295 73.276 60.946 53.308 5.224 4.227 2.928
16 2.886 2.795 2.712 10.732 28.436 36.305 81.987 82.041 55.171 5.147 4.146 2.930
17 2.883 2.792 2.709 11.465 31.822 42.332 81.798 61.805 71.981 4.876 4.147 2.931
18 2.880 2.789 2.707 12.248 29.540 43.249 83.779 47.722 44.345 4.481 4.102 2.933
19 2.877 2.786 2.704 13.085 26.110 40.375 92.482 50.464 34.455 4.354 4.057 2.934
20 2.874 2.783 2.701 13.979 25.244 43.804 97.343 61.828 28.702 4.654 4.012 2.936
21 2.871 2.780 2.698 14.933 26.367 47.510 82.589 56.208 26.053 5.404 3.967 2.938
22 2.868 2.777 2.695 15.953 28.506 47.332 71.145 45.507 23.633 5.839 3.922 2.939
23 2.865 2.774 2.692 17.043 32.281 41.819 68.893 43.148 24.632 5.996 3.876 2.941
24 2.862 2.771 2.689 18.207 35.882 49.025 84.284 45.747 28.640 6.018 3.831 2.942
25 2.859 2.768 2.686 19.450 32.973 63.043 85.370 51.756 25.393 5.937 3.786 2.944
26 2.857 2.765 2.680 18.261 26.837 54.248 61.465 57.411 28.062 5.855 3.741 2.946
27 2.854 2.762 2.863 14.715 25.097 48.161 53.515 64.910 76.649 5.774 3.696 2.947
28 2.851 2.759 3.059 11.665 25.114 53.016 53.672 65.016 41.218 5.693 3.651 2.949
29 2.848 3.267 10.151 25.478 67.711 65.534 57.008 26.979 5.611 3.606 2.950
30 2.845 3.491 8.643 26.276 69.799 63.098 44.391 26.979 5.530 3.561 2.952
31 2.842 3.729 25.781 54.700 39.273 5.448 2.954

Mean 2.886 2.799 2.810 10.311 25.141 41.182 68.059 58.878 37.961 7.868 4.335 3.068
Max 2.930 2.839 3.729 19.450 35.882 69.799 97.343 83.291 76.649 20.287 5.367 3.516
Min 2.842 2.759 2.680 3.984 6.831 25.189 47.027 39.273 23.633 4.354 3.561 2.928
Total 89.463 78.377 87.120 309.338 779.385 1235.464 2109.816 1825.208 1138.823 243.910 130.058 95.108
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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SL-H2, 2017
Appendix E-5.2.  Daily Discharge Tables (2017)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 75.6 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.471 0.231 0.494 1.009 1.359 14.623 15.387 18.727 20.641 11.285 2.726 1.133
2 0.467 0.215 0.506 1.031 1.302 13.189 17.679 20.031 13.973 8.457 2.648 1.100
3 0.463 0.199 0.518 1.054 1.564 12.162 17.088 22.476 11.935 6.962 2.571 1.068
4 0.459 0.189 0.531 1.077 1.560 9.767 15.040 24.228 14.798 7.898 2.497 1.038
5 0.456 0.201 0.543 1.101 1.568 9.373 14.799 28.259 21.843 7.235 2.425 1.008
6 0.452 0.213 0.555 1.125 1.537 9.915 16.938 30.518 23.872 6.933 2.355 0.979
7 0.448 0.226 0.567 1.150 1.498 12.134 19.066 28.221 24.591 5.472 2.287 0.950
8 0.444 0.238 0.579 1.176 1.516 18.074 19.557 24.705 15.925 4.716 2.221 0.923
9 0.440 0.250 0.592 1.202 1.586 24.450 20.462 25.080 16.409 4.587 2.157 0.896
10 0.437 0.262 0.604 1.228 1.728 16.745 16.136 27.743 14.253 3.900 2.095 0.870
11 0.433 0.274 0.616 1.255 1.939 16.398 14.007 27.125 13.048 3.388 2.034 0.845
12 0.429 0.287 0.651 1.283 2.867 15.346 14.895 24.084 9.509 3.045 1.976 0.821
13 0.425 0.299 0.665 1.312 4.224 12.745 16.693 24.020 8.332 2.734 1.919 0.797
14 0.421 0.311 0.680 1.341 4.522 11.536 16.101 19.461 7.629 2.623 1.863 0.774
15 0.418 0.323 0.695 1.370 3.998 11.453 15.412 16.799 7.240 4.106 1.810 0.752
16 0.414 0.335 0.711 1.401 4.398 10.193 14.785 25.308 6.808 4.511 1.757 0.730
17 0.410 0.348 0.726 1.432 4.758 8.645 13.164 25.811 7.229 3.716 1.707 0.709
18 0.406 0.360 0.742 1.463 5.144 8.741 14.226 24.088 7.069 3.192 1.657 0.689
19 0.402 0.372 0.759 1.496 5.107 10.884 16.542 15.356 6.630 2.963 1.610 0.669
20 0.399 0.384 0.776 1.529 5.572 11.877 16.372 14.308 5.844 2.741 1.563 0.650
21 0.395 0.396 0.793 1.563 8.171 10.023 15.536 20.652 5.665 2.373 1.518 0.631
22 0.391 0.409 0.810 1.597 12.483 10.141 16.997 32.527 6.415 2.114 1.474 0.613
23 0.375 0.421 0.828 1.633 12.839 10.861 14.811 25.629 7.650 2.443 1.432 0.595
24 0.359 0.433 0.847 1.669 11.088 12.316 15.405 16.993 13.308 3.975 1.390 0.578
25 0.343 0.445 0.865 1.743 9.377 15.463 17.403 17.456 15.666 3.701 1.350 0.561
26 0.327 0.457 0.884 1.880 8.799 14.284 20.613 22.167 21.210 3.156 1.311 0.545
27 0.311 0.470 0.904 2.194 9.283 12.954 19.940 16.134 35.040 3.156 1.274 0.529
28 0.295 0.482 0.924 1.967 9.929 13.343 18.160 13.754 30.649 3.065 1.237 0.514
29 0.279 0.944 1.606 11.359 14.758 20.952 17.121 22.349 2.976 1.201 0.499
30 0.263 0.965 1.343 13.287 14.500 19.457 26.596 15.342 2.891 1.166 0.485
31 0.247 0.987 14.707 17.148 22.680 2.807 0.471

Mean 0.396 0.323 0.718 1.408 5.776 12.896 16.799 22.518 14.362 4.294 1.841 0.755
Max 0.471 0.482 0.987 2.194 14.707 24.450 20.952 32.527 35.040 11.285 2.726 1.133
Min 0.247 0.189 0.494 1.009 1.302 8.645 13.164 13.754 5.665 2.114 1.166 0.471
Total 12.277 9.030 22.263 42.228 179.067 386.892 520.770 698.056 430.873 133.119 55.231 23.420
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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MC-H1, 2017
Appendix E-5.2.  Daily Discharge Tables (2017)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 41.4 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.223 0.196 0.162 0.285 0.993 7.703 8.624 11.200 10.845 3.572 2.262 0.710
2 0.222 0.195 0.161 0.294 1.001 7.661 9.619 11.929 7.833 2.994 2.177 0.683
3 0.222 0.194 0.160 0.304 0.972 6.941 8.090 12.609 6.672 2.818 2.094 0.657
4 0.221 0.192 0.159 0.313 1.104 6.425 7.766 13.201 9.893 3.422 2.015 0.633
5 0.220 0.191 0.158 0.323 1.102 5.222 8.162 15.267 12.907 2.857 1.938 0.609
6 0.220 0.190 0.156 0.333 1.106 5.025 9.394 16.301 13.439 2.765 1.865 0.586
7 0.219 0.189 0.155 0.344 1.091 5.297 10.268 14.764 12.837 2.460 1.794 0.563
8 0.218 0.188 0.154 0.355 1.071 6.411 9.889 13.366 9.332 2.299 1.726 0.542
9 0.217 0.186 0.153 0.366 1.080 9.394 10.655 13.766 9.292 2.223 1.661 0.522
10 0.217 0.185 0.152 0.377 1.115 12.595 8.217 15.694 7.647 1.933 1.598 0.502
11 0.216 0.184 0.149 0.389 1.186 8.414 7.316 14.376 6.063 1.698 1.538 0.483
12 0.215 0.183 0.154 0.401 1.292 7.020 8.887 13.223 5.088 1.519 1.479 0.464
13 0.215 0.182 0.159 0.414 1.758 6.248 9.386 13.025 4.494 1.387 1.423 0.447
14 0.214 0.180 0.164 0.427 2.439 6.099 8.183 11.423 4.121 1.408 1.369 0.430
15 0.213 0.179 0.169 0.440 2.589 5.808 7.745 10.338 3.834 2.383 1.317 0.414
16 0.213 0.178 0.174 0.454 2.326 5.541 7.684 13.390 3.394 1.956 1.268 0.398
17 0.212 0.177 0.179 0.468 2.527 4.532 7.079 12.513 3.504 1.466 1.220 0.383
18 0.211 0.176 0.185 0.483 2.708 4.807 8.211 10.592 3.629 1.341 1.173 0.368
19 0.210 0.174 0.191 0.498 2.901 6.154 9.635 7.713 3.230 1.288 1.129 0.354
20 0.210 0.173 0.197 0.514 2.883 7.192 8.866 7.392 2.881 1.233 1.086 0.341
21 0.209 0.172 0.203 0.530 3.116 5.438 8.674 11.736 2.724 1.092 1.045 0.328
22 0.208 0.171 0.209 0.547 4.421 5.245 9.421 15.871 3.606 1.038 1.005 0.316
23 0.207 0.170 0.216 0.564 6.586 5.825 8.021 11.757 5.651 1.322 0.967 0.304
24 0.206 0.168 0.223 0.590 6.765 6.758 9.571 9.145 9.669 1.719 0.931 0.292
25 0.204 0.167 0.230 0.617 5.886 8.983 9.899 9.582 8.924 1.280 0.895 0.281
26 0.203 0.166 0.237 1.194 5.027 7.725 11.863 12.106 11.114 1.122 0.862 0.270
27 0.202 0.165 0.245 1.262 4.737 6.292 11.069 8.409 9.641 1.812 0.829 0.260
28 0.201 0.164 0.252 1.420 4.980 7.104 10.347 8.136 9.451 2.540 0.798 0.250
29 0.200 0.260 1.306 5.304 8.126 11.814 10.493 7.237 2.540 0.767 0.241
30 0.198 0.268 1.125 6.022 7.812 10.247 15.266 4.751 2.444 0.738 0.232
31 0.197 0.277 6.990 10.611 10.281 2.351 0.223

Mean 0.212 0.180 0.191 0.565 3.003 6.793 9.200 12.092 7.123 2.009 1.366 0.422
Max 0.223 0.196 0.277 1.420 6.990 12.595 11.863 16.301 13.439 3.572 2.262 0.710
Min 0.197 0.164 0.149 0.285 0.972 4.532 7.079 7.392 2.724 1.038 0.738 0.223
Total 6.562 5.034 5.910 16.940 93.079 203.796 285.212 374.862 213.703 62.282 40.971 13.087
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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MC-H2, 2017
Appendix E-5.2.  Daily Discharge Tables (2017)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 87.9 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 0.847 0.802 0.620 1.050 2.072 11.649 14.535 15.267 15.397 10.001 6.151 2.282
2 0.841 0.796 0.614 1.084 2.084 10.815 16.681 16.849 10.704 7.619 5.951 2.208
3 0.835 0.789 0.607 1.120 2.042 9.095 14.513 18.668 9.014 6.558 5.757 2.136
4 0.829 0.783 0.601 1.157 2.234 6.605 13.397 20.798 12.351 8.861 5.570 2.067
5 0.823 0.776 0.594 1.196 2.231 6.117 13.199 23.245 16.504 6.474 5.389 2.000
6 0.817 0.770 0.588 1.235 2.237 7.292 14.360 25.292 16.452 6.657 5.214 1.935
7 0.811 0.763 0.581 1.276 2.215 12.006 15.929 22.749 16.074 5.896 5.044 1.872
8 0.805 0.757 0.575 1.318 2.186 19.512 15.755 19.929 11.278 5.999 4.881 1.811
9 0.799 0.750 0.568 1.362 2.199 23.730 16.765 20.930 11.447 6.755 4.722 1.752
10 0.793 0.744 0.562 1.407 2.250 15.790 13.175 22.773 9.487 8.515 4.568 1.695
11 0.787 0.737 0.555 1.453 2.355 14.813 11.294 19.983 7.512 6.107 4.420 1.640
12 0.781 0.731 0.548 1.501 4.181 12.920 12.438 16.073 5.529 6.583 4.276 1.587
13 0.775 0.724 0.566 1.551 4.621 10.981 13.713 14.365 4.727 5.922 4.137 1.535
14 0.769 0.718 0.585 1.602 4.316 10.169 12.030 12.878 4.599 5.913 4.003 1.485
15 0.763 0.711 0.604 1.655 4.200 9.692 11.568 11.432 4.366 5.865 3.873 1.437
16 0.757 0.705 0.624 1.709 4.677 9.003 11.495 17.426 4.182 5.880 3.747 1.390
17 0.751 0.698 0.645 1.766 5.057 7.596 10.308 17.600 4.142 6.313 3.625 1.345
18 0.745 0.692 0.666 1.824 4.795 7.792 11.695 17.087 4.135 4.999 3.507 1.301
19 0.739 0.685 0.688 1.884 4.579 9.745 14.060 9.696 4.144 6.257 3.393 1.259
20 0.733 0.679 0.711 1.947 4.782 11.452 13.503 9.340 4.134 7.046 3.283 1.218
21 0.727 0.672 0.734 2.011 8.295 9.057 12.877 16.097 4.138 5.748 3.176 1.179
22 0.723 0.666 0.758 2.077 11.918 8.705 14.647 24.490 4.167 7.313 3.073 1.140
23 0.731 0.659 0.784 2.146 11.021 9.427 11.613 16.490 6.818 5.494 2.973 1.103
24 0.739 0.653 0.809 2.217 9.286 10.768 13.076 12.282 13.829 6.124 2.876 1.067
25 0.747 0.646 0.836 2.290 7.648 13.683 13.596 12.747 12.113 7.322 2.783 1.033
26 0.755 0.640 0.864 2.366 7.624 12.417 16.754 18.536 24.463 5.952 2.692 0.999
27 0.763 0.633 0.892 2.466 8.294 10.642 15.962 12.101 30.725 5.383 2.605 0.967
28 0.771 0.627 0.922 2.696 8.962 11.881 14.410 10.953 26.832 6.792 2.520 0.935
29 0.779 0.952 2.530 10.756 13.531 16.017 13.428 20.977 6.792 2.438 0.905
30 0.787 0.984 2.265 12.107 13.649 13.927 22.216 13.726 6.571 2.359 0.875
31 0.795 1.016 12.474 14.141 14.945 6.357 0.847

Mean 0.778 0.714 0.698 1.739 5.603 11.351 13.788 16.989 11.132 6.583 3.967 1.452
Max 0.847 0.802 1.016 2.696 12.474 23.730 16.765 25.292 30.725 10.001 6.151 2.282
Min 0.723 0.627 0.548 1.050 2.042 6.117 10.308 9.340 4.134 4.999 2.359 0.847
Total 24.117 19.999 21.651 52.161 173.699 340.533 427.432 526.666 333.966 204.066 119.008 45.010
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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SC-H1, 2017
Appendix E-5.2.  Daily Discharge Tables (2017)
Summary of Daily  Discharge [Q, m3/s] at Hydrometric Station 
Drainage Area = 289.4 km2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 2.954 2.261 2.081 3.379 4.818 45.836 51.766 58.638 73.187 32.452 9.635 5.335
2 2.956 2.188 2.083 3.460 4.871 41.698 62.784 64.512 45.571 28.844 9.447 5.231
3 2.958 2.115 2.085 3.543 4.686 35.405 56.169 72.809 36.306 28.844 9.262 5.129
4 2.959 2.036 2.086 3.628 5.527 29.096 48.301 76.787 50.673 22.839 9.082 5.029
5 2.961 2.038 2.088 3.714 5.514 28.794 46.613 88.015 71.839 25.838 8.904 4.931
6 2.963 2.040 2.090 3.803 5.540 29.938 52.323 95.745 76.392 23.714 8.731 4.834
7 2.965 2.041 2.092 3.894 5.442 39.460 61.723 87.405 79.290 22.746 8.560 4.740
8 2.967 2.043 2.094 3.987 5.314 64.968 61.577 76.733 50.940 18.060 8.393 4.648
9 2.968 2.045 2.095 4.083 5.372 88.741 66.005 78.961 53.896 15.636 8.230 4.557
10 2.970 2.047 2.097 4.180 5.597 58.595 50.744 88.136 45.597 15.222 8.069 4.468
11 2.972 2.049 2.099 4.280 6.053 53.629 43.427 84.791 38.402 13.018 7.912 4.381
12 2.974 2.050 2.106 4.383 6.730 47.312 46.495 73.244 28.951 11.376 7.757 4.295
13 2.976 2.052 2.156 4.488 9.704 39.267 51.597 73.455 28.951 10.276 7.606 4.212
14 2.977 2.054 2.208 4.595 14.057 35.051 48.466 65.773 27.231 9.278 7.457 4.129
15 2.979 2.056 2.261 4.705 15.012 34.476 46.586 55.567 24.978 8.922 7.312 4.049
16 2.981 2.058 2.315 4.818 13.334 31.943 45.992 86.840 23.730 13.679 7.169 3.970
17 2.983 2.059 2.370 4.933 14.614 29.026 40.708 85.097 22.344 14.977 7.029 3.892
18 2.985 2.061 2.427 5.051 15.769 29.816 44.691 81.544 23.694 12.428 6.892 3.816
19 2.986 2.063 2.485 5.172 17.007 33.560 52.686 47.808 23.179 10.747 6.758 3.742
20 2.988 2.065 2.544 5.295 28.762 40.984 51.170 45.786 21.773 10.014 6.626 3.669
21 2.990 2.067 2.605 5.422 32.865 32.439 49.830 72.681 19.253 9.301 6.497 3.597
22 2.991 2.068 2.668 5.552 47.754 31.401 57.878 103.697 28.813 8.122 6.370 3.527
23 2.918 2.070 2.732 5.685 44.159 33.252 48.835 75.780 31.750 7.291 6.246 3.458
24 2.845 2.072 2.797 5.821 37.986 38.869 50.909 51.531 60.107 8.346 6.124 3.391
25 2.772 2.074 2.864 5.960 30.633 49.741 55.165 54.078 55.913 13.257 6.004 3.325
26 2.699 2.076 2.932 6.103 30.056 46.216 68.013 80.195 83.700 12.380 5.887 3.260
27 2.626 2.077 3.002 6.539 30.912 39.628 67.576 51.949 116.931 10.632 5.772 3.196
28 2.553 2.079 3.074 7.549 32.761 41.698 59.766 44.391 95.987 10.425 5.660 3.134
29 2.480 3.148 6.820 38.283 47.274 65.459 55.564 72.035 10.221 5.549 3.073
30 2.407 3.223 5.663 44.223 47.590 60.292 94.996 46.389 10.022 5.441 3.013
31 2.334 3.300 47.494 54.979 75.701 9.826 2.954

Mean 2.872 2.072 2.458 4.883 19.705 41.523 53.823 72.523 48.593 14.798 7.346 4.032
Max 2.991 2.261 3.300 7.549 47.754 88.741 68.013 103.697 116.931 32.452 9.635 5.335
Min 2.334 2.036 2.081 3.379 4.686 28.794 40.708 44.391 19.253 7.291 5.441 2.954
Total 89.037 58.004 76.208 146.504 610.851 1245.705 1668.525 2248.211 1457.803 458.735 220.382 124.983
Note: Estimated and modelled values are italicized
Values in red denote high uncertainty based on extrapolation of the rating curve beyond 2 times the greatest measured discharge.
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Appendix F-1.1.  Guidelines Used for Groundwater Quality Comparisons

Parameter Units Guideline
Field Measurements

Temperature (°C) °C Note K
Specific Conductance (μS/cm) μS/cm n.g.
Dissolved Oxygen (mg/L) mg/L Note K
pH pH units 6.5 to 9.0 F

Oxidation-Reduction Potential (mV) mV n.g.
Physical Tests

Colour, True CU Note G
Conductivity μS/cm n.g.
Hardness (as CaCO3) mg/L n.g.
pH pH units 6.5 to 9.0 F

Total Suspended Solids mg/L Note K
Total Dissolved Solids mg/L n.g.
Turbidity NTU Note K
Anions and Nutrients

Acidity (as CaCO3) mg/L n.g.
Alkalinity, Bicarbonate (as CaCO3) mg/L n.g.
Alkalinity, Carbonate (as CaCO3) mg/L n.g.
Alkalinity, Hydroxide (as CaCO3) mg/L n.g.
Alkalinity, Total (as CaCO3) mg/L n.g.
Ammonia as N mg/L 1.97 E

Bromide (Br) mg/L n.g.
Chloride (Cl) mg/L 150
Fluoride (F) mg/L Note B
Nitrate (as N) mg/L 3
Nitrite (as N) mg/L Note D
Total Kjeldahl Nitrogen mg/L n.g.
Total Nitrogen mg/L n.g.
Ortho Phosphate as P mg/L n.g.
Total Phosphate as P mg/L n.g.
Sulfate (SO4) mg/L Note B
Cyanides

Cyanide, Weak Acid Diss mg/L 0.005
Cyanide, Total mg/L n.g.
Thiocyanate (SCN) mg/L n.g.
Cyanide, Free mg/L n.g.
Total Organic Carbon mg/L Note G
Dissolved Metals

Aluminum (Al) mg/L Note A
Antimony (Sb) mg/L 0.009 H

Arsenic (As) mg/L 0.005
Barium (Ba) mg/L 1 H

Beryllium (Be) mg/L 0.00013 H

Bismuth (Bi) mg/L n.g.

Page 1 of 2



Appendix F-1.1.  Guidelines Used for Groundwater Quality Comparisons

Parameter Units Guideline
Dissolved Metals (cont'd)

Boron (B) mg/L 1.2
Cadmium (Cd) mg/L Notes B, C
Calcium (Ca) mg/L n.g.
Chromium (Cr) mg/L 0.001 H, J

Cobalt (Co) mg/L 0.004
Copper (Cu) mg/L Note B
Iron (Fe) mg/L 0.35 C

Lead (Pb) mg/L Note B
Lithium (Li) mg/L n.g.
Magnesium (Mg) mg/L n.g.
Manganese (Mn) mg/L Note B
Mercury (Hg) mg/L 0.00002
Molybdenum (Mo) mg/L 1
Nickel (Ni) mg/L Notes B, H
Phosphorus (P) mg/L n.g.
Potassium (K) mg/L n.g.
Selenium (Se) mg/L 0.002
Silicon (Si) mg/L n.g.
Silver (Ag) mg/L Note B
Sodium (Na) mg/L n.g.
Strontium (Sr) mg/L n.g.
Thallium (Tl) mg/L 0.0008 H

Tin (Sn) mg/L n.g.
Titanium (Ti) mg/L n.g.
Uranium (U) mg/L 0.0085
Vanadium (V) mg/L n.g.
Zinc (Zn) mg/L Note B

Notes:
All guidelines are designed for freshwater aquatic life and are not directly applicable to in situ groundwater quality.
Long-term or chronic effects guidelines are referenced where specified.

n.g. indicates no guideline.
A Al guideline is pH-dependent.
B  guideline is hardness-dependent.
C  Guideline specific to dissolved concentration. All other guidelines are specified for total concentration.
D  Nitrite guideline is dependent on chloride concentration.

G  Guidelines are specified using baseline concentrations as benchmark.

J  Guideline specified for hexavalent chromium.
K  Guideline intended for receiving surface water is not appropriate for benchmarking groundwater quality.

Reference: BC MOE. 2017. British Columbia Approved Water Quality Guidelines: Aquatic Life, Wildlife & Agriculture, Summary 
Report. Water Protection and Sustainability Branch, British Columbia Ministry of Environment.

E  Ammonia guideline pH and temperature-dependent. Guideline for temperature of 3.0 ˚C and pH 7.0 presented and used for 
benchmarking groundwater quality.
F  Where baseline pH is less than 6.5 or greater than 9.0, guideline is no statistically significant increase (for pH > 9.0) or decrease (for 
pH < 6.5).

H  Working water quality guideline. Reference: BC MOE. 2017. British Columbia Working Water Quality Guidelines. Water Protection 
and Sustainability Branch, British Columbia Ministry of Environment.
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location EA-15-2A EA-15-2A EA-15-2A EA-15-2A EA-15-2A EA-15-2A-0715 EA-15-2B EA-15-2B EA-15-2B EA-15-2B EA-15-2B EA-15-2B-0715
Date Sampled 11/14/2015 2/22/2016 5/17/2016 8/27/2016 5/26/2017 7/31/2015 11/14/2015 2/24/2016 5/17/2016 8/27/2016 5/26/2017 7/31/2015
Sample ID L1704728-2/5 L1738780-2 L1772495-1 L1821198-1 L1933497-1 L1653024-3/4 L1704728-1 L1738780-6/7 L1772495-2/6 L1821198-2 L1933497-2 L1653024-4
Parameter Units
Field Measurements
Temperature °C 4.60 - 4.10 4.84 5.30 - 3.98 - 4.24 5.01 6.30 -
Specific Conductance μS/cm 660 641 660 638 672 586 510 480 492 472 478 480
pH pH units 7.42 7.81 7.68 7.40 7.73 8.03 7.09 7.90 7.77 7.36 7.70 8.19
Oxidation-Reduction Potential mV -28 - -16 -56 -66 - 24.0 - -66 -65 -84 -
Dissolved Oxygen mg/L 0.310 - 0.310 0.0800 2.75 - 1.39 - 0.260 0.0800 1.16 -
Physical Tests         
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 635 641 645 618 659 584 510 479 479 461 467 480
Hardness (as CaCO3) mg/L 301 273 279 257 303 267 270 234 245 218 242 246
pH pH units 7.94 7.81 7.96 7.96 8.00 8.05 7.93 7.92 7.99 8.02 8.00 8.19
Total Suspended Solids mg/L 5.70 1.50 3.70 1.50 1.50 1.50 1.50 4.20 1.50 1.50 1.50 21.9
Total Dissolved Solids mg/L 454 439 423 440 467 428 331 326 313 318 316 352
Turbidity mg/L 7.08 2.38 2.38 2.35 2.68 0.690 1.77 4.16 2.11 1.41 1.36 21.2
Anions and Nutrients         
Acidity (as CaCO3) mg/L 3.55 4.70 3.80 5.30 2.80 3.10 3.70 3.85 3.25 3.20 3.40 1.10
Alkalinity, Bicarbonate (as CaCO3) mg/L 123 130 129 130 120 127 120 137 134 137 130 134
Alkalinity, Carbonate (as CaCO3) mg/L 1.00 1.00 0.500 0.500 0.500 1.00 1.00 1.00 0.500 0.500 0.500 1.00
Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 1.00 0.500 0.500 0.500 1.00 1.00 1.00 0.500 0.500 0.500 1.00
Alkalinity, Total (as CaCO3) mg/L 123 130 129 130 120 127 120 137 134 137 130 134
Ammonia as N mg/L 0.0173 0.0166 0.0160 0.0106 0.0166 0.0213 0.00250 0.00250 0.00250 0.00250 0.00250 0.0135
Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.125 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 0.505 0.250 0.250 0.250 1.25 0.250 0.250 0.250 0.250 0.250 0.250 0.250
Fluoride (F) mg/L 0.305 0.308 0.312 0.288 0.290 0.274 0.0820 0.0875 0.0820 0.0810 0.0810 0.0860
Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.0125 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.0110
Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.00250 0.000850 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Total Nitrogen mg/L 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150
Ortho Phosphate as P mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00125 0.00160 0.00160 0.00220 0.00280
Total Phosphate as P mg/L 0.00995 0.00220 0.00350 0.00100 0.00100 0.00375 0.00320 0.00905 0.00760 0.00450 0.00350 0.0257
Sulfate (SO4) mg/L 209 211 208 199 232 180 135 123 121 113 114 119
Cyanides         
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.000500 0.000500 0.000500 - - 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Thiocyante mg/L -     -  - -   -
Cyanide, Free mg/L - - - - - 0.000500 - - - - - 0.000500
Organic/Inorganic Carbon     
Total Organic Carbon mg/L 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.390 0.250 0.250 0.560 0.530
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

EA-15-2A EA-15-2B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location KC 08-03-0817 KC08-03

KC08-03 
MITCHELL 

OPC
KC-09-09 

BDRK
KC 09-09 

BDRK-0817

KC09-09 
MITCHELL 
OPC BDRK

KC09-09-
BDRK-0218

KC17-64 IRON 
CAP 

EXPLORATION 
ADIT

KC17-64 
MITCHELL-

TREATY 
TUNNEL KC17-64-0218

Date Sampled 8/31/2017 8/23/2018 5/14/2018 8/22/2018 8/31/2017 5/11/2018 3/3/2018 8/19/2018 5/19/2018 2/21/2018
Sample ID L1985534-1 L2153316-5 L2099145-5 L2153316-3/4 L1985534-2 L2096513-5 L2064141-19 L2151322-3 L2101394-1 L2061202-1
Parameter Units
Field Measurements
Temperature °C 5.40 6.70 10.5 5.90 5.12 5.40 4.66 9.00 8.50 8.40
Specific Conductance μS/cm 1118 328 362 1204 1304 1300 1248 1388 1595 1549
pH pH units 8.86 7.67 7.55 7.33 11.7 F 7.25 7.38 7.56 7.34 -
Oxidation-Reduction Potential mV -57 133 106 -72.6 -81 -90 -83 -99.2 -115 -
Dissolved Oxygen mg/L 4.00 35.0 1.80 30.7 2.40 0.200 0.240 8.00 0.500 1.5 B
Physical Tests          
Colour, True mg/L 2.50 7.80 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 1110 317 289 1260 1330 1320 1360 1560 1600 1630
Hardness (as CaCO3) mg/L 459 150 136 386 404 381 388 526 507 588
pH pH units 8.11 7.98 8.04 8.06 8.09 8.18 7.88 8.11 8.20 7.91
Total Suspended Solids mg/L 12.3 108 11.7 39.8 5.70 15.9 50.7 6.00 28.3 12.2
Total Dissolved Solids mg/L 896 232 191 934 967 900 909 1170 1180 1220
Turbidity mg/L 20.5 100 7.25 31.4 28.8 27.8 37.1 12.6 14.9 13.8
Anions and Nutrients          
Acidity (as CaCO3) mg/L 5.70 2.50 2.40 4.35 11.0 2.80 10.4 3.30 1.50 5.20
Alkalinity, Bicarbonate (as CaCO3) mg/L 165 124 126 351 355 317 364 144 137 137
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 165 124 126 351 355 317 364 144 137 137
Ammonia as N mg/L 0.0427 0.564 0.471 0.0316 0.0358 0.0459 0.0385 0.0262 0.0325 0.0302
Bromide (Br) mg/L 0.125 0.0250 0.0250 0.125 0.125 0.125 0.125 0.125 0.125 0.250
Chloride (Cl) mg/L 23.4 1.75 0.250 21.1 21.1 21.0 19.9 1.25 1.25 2.50
Fluoride (F) mg/L 1.87 0.497 0.416 0.630 0.570 0.590 0.540 2.54 F 2.65 F 2.33 F
Nitrate (as N) mg/L 0.0125 0.0120 0.0203 0.0125 0.0125 0.0125 0.0125 0.0125 0.0125 0.0250
Nitrite (as N) mg/L 0.00250 0.00480 0.00790 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00500
Total Kjeldahl Nitrogen mg/L 0.0500 1.66 0.545 0.0650 0.0670 0.0250 0.0250 0.0250 0.0250 0.0250
Total Nitrogen mg/L 0.0500 1.68 0.573 0.0650 0.0670 0.0150 0.0150 0.0360 0.0150 0.0310
Ortho Phosphate as P mg/L 0.000500 0.00340 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00120
Total Phosphate as P mg/L 0.0305 0.221 0.0226 0.0368 0.0161 0.0136 0.0227 0.00560 0.0265 0.0171
Sulfate (SO4) mg/L 413 42.5 32.0 341 350 343 334 686 F 735 F 771 F
Cyanides          
Cyanide, Weak Acid Diss mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.00200 0.000500 0.000500 0.000500 0.00170 0.000500 0.000500 0.000500 0.000500 0.000500
Thiocyante mg/L    -       
Cyanide, Free mg/L - - - - - - - - - -
Organic/Inorganic Carbon
Total Organic Carbon mg/L 0.250 41.1 5.67 4.38 0.250 0.250 1.03 0.250 0.250 1.09
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

KC 08-03 KC-09-09 BDRK KC17-64
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-04A RES-MW-04A RES-MW-04A MW04A-0817
RES-MW-04A-

0218

MW-04A 
MITCHELL 

OPC
RES-MW-04A-

0817 RES-MW-04B RES-MW-04B RES-MW-04B MW04B-0817
RES-MW-04B-

0817
RES-MW-04B-

0218

MW-04B 
MITCHELL 

OPC
Date Sampled 9/21/2009 5/5/2010 7/7/2010 11/27/2017 3/4/2018 5/14/2018 8/22/2017 9/21/2009 5/5/2010 7/7/2010 11/27/2017 8/22/2017 3/4/2018 5/14/2018
Sample ID L830785-1/4 L884275-1 L907230-3 L2030142-3 L2064141-20 L2099145-11 L1982004-1 L830785-2 L884275-2 L907230-4 L2030142-4 L1982004-2 L2064141-21 L2099145-9
Parameter Units
Field Measurements
Temperature °C 5.54 - 5.97 4.80 6.19 5.20 6.04 5.45 5.38 8.79 4.50 8.04 3.20 7.90
Specific Conductance μS/cm 782 - 746 1129 1051 1113 1098 270 416 280 356 376 310 355
pH pH units 7.51 - 7.23 7.37 8.09 7.37 7.45 7.98 7.55 7.37 7.61 7.70 8.12 7.39
Oxidation-Reduction Potential mV -50 - -52 -88 -38 -21 20.0 93.0 25.0 -6 -36 -16 -33 97.0
Dissolved Oxygen mg/L 0.110 - 2.68 1.42 1.13 0.150 1.50 6.48 1.64 2.22 5.36 6.40 - 2.70
Physical Tests         
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 1185 1090 1080 1100 1130 1090 1100 413 404 370 337 376 331 348
Hardness (as CaCO3) mg/L 651 566 606 648 601 607 604 199 185 176 174 183 157 171
pH pH units 7.74 8.07 7.69 7.95 7.96 7.97 7.85 7.95 8.13 7.93 7.91 7.88 7.92 7.98
Total Suspended Solids mg/L 1.50 1.50 1.50 4.70 1.50 1.50 1.50 1220 101 44.5 82.9 10.2 44.3 3.90
Total Dissolved Solids mg/L 958 879 922 952 914 914 908 280 276 274 273 267 224 246
Turbidity mg/L 3.86 3.22 3.71 6.97 2.44 5.44 3.36 2510 83.8 58.9 235 9.65 50.3 4.17
Anions and Nutrients         
Acidity (as CaCO3) mg/L 7.40 5.30 6.50 4.60 4.30 3.70 4.80 2.50 3.40 3.40 2.50 2.80 1.90 1.80
Alkalinity, Bicarbonate (as CaCO3) mg/L 105 123 121 110 107 110 106 73.5 70.6 76.3 72.5 70.4 72.9 68.8
Alkalinity, Carbonate (as CaCO3) mg/L 1.00 1.00 1.00 0.500 0.500 0.500 0.500 1.00 1.00 1.00 0.500 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 1.00 1.00 0.500 0.500 0.500 0.500 1.00 1.00 1.00 0.500 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 105 123 121 110 107 110 106 73.5 70.6 76.3 72.5 70.4 72.9 68.8
Ammonia as N mg/L 0.00250 0.0102 0.00680 0.00680 0.00570 0.00790 0.00820 0.00250 0.00710 0.00250 0.00590 0.0178 0.00250 0.00250
Bromide (Br) mg/L 0.250 0.250 0.250 0.125 0.125 0.125 0.125 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 11.3 8.70 11.6 10.8 9.30 9.70 9.90 0.250 0.250 0.250 0.250 0.250 0.250 0.250
Fluoride (F) mg/L 0.610 0.750 0.740 0.840 0.760 0.840 0.790 1.16 0.897 0.939 0.838 0.863 0.744 0.878
Nitrate (as N) mg/L 0.0250 0.0250 0.0250 0.0125 0.0125 0.0125 0.0125 0.0357 0.178 0.0889 0.164 0.258 0.140 0.236
Nitrite (as N) mg/L 0.00500 0.00500 0.00500 0.00250 0.00250 0.00250 0.00250 0.00220 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.133 0.0250 0.0250
Total Nitrogen mg/L 0.0250 0.0250 0.0250 0.0150 0.0150 0.0150 0.0150 0.0520 0.170 0.100 0.182 0.391 0.142 0.204
Ortho Phosphate as P mg/L 0.000500 - - 0.000500 0.000500 0.000500 0.000500 0.00340 - 0.00290 0.0109 0.00330 0.00250
Total Phosphate as P mg/L 0.00100 0.00100 0.00100 0.00430 0.00100 0.00100 0.00100 0.952 0.0978 0.0441 0.136 0.0314 0.0394 0.00740
Sulfate (SO4) mg/L 553 F 496 F 529 F 536 F 500 F 510 F 507 F 131 130 121 103 114 87.1 105
Cyanides         
Cyanide, Weak Acid Diss mg/L - 0.000500 0.000650 0.000500 0.000500 0.000500 0.000500 - 0.000500 0.000650 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00200 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Thiocyante mg/L - 0.810 0.810     - 0.250 0.250     
Cyanide, Free mg/L - 0.00250 0.00250 - - - - - 0.00250 0.00250 - - - -
Organic/Inorganic Carbon
Total Organic Carbon mg/L 0.250 0.100 0.520 0.250 0.600 0.250 0.250 1.57 0.260 0.250 0.650 1.67 0.590 0.250
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-04A RES-MW-04B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-05A RES-MW-05A RES-MW-05B RES-MW-06A RES-MW-06A RES-MW-06A RES-MW-06A RES-MW-06B RES-MW-06B RES-MW-06B RES-MW-07 RES-MW-07A RES-MW-07A RES-MW-7A
Date Sampled 9/22/2009 7/13/2010 9/22/2009 9/23/2009 5/5/2010 7/12/2010 5/14/2012 9/23/2009 5/5/2010 7/12/2010 7/11/2010 10/4/2009 1/16/2010 5/8/2010
Sample ID L830785-3 L909095-5 L830785-4 L830785-5 L884275-3 L909095-6 L1151277-3 L830785-6 L884275-4 L909094-4 L909094-6 L827717-5 L855508-11 L885263-1
Parameter Units
Field Measurements
Temperature °C 5.26 6.09 8.09 5.27 5.33 5.13 - 4.63 4.50 4.31 6.80 4.57 1.20 4.38
Specific Conductance μS/cm 237 254 26.0 404 701 443 - 300 974 311 599 5557 3435 2336
pH pH units 1.68 F 7.25 5.25 F 5.75 F 6.90 6.80 - 2.59 F 4.76 F 4.70 F 11.4 F 13.1 F 11.4 F 12.3 F
Oxidation-Reduction Potential mV 406 128 316 -3 -16 -40 - 163 19.0 203 -117.5 -72.5 -191.7 -71
Dissolved Oxygen mg/L 0.740 2.46 1.96 0.110 0.600 0.140 - 0.190 1.90 0.280 3.79 12.4 6.50 1.92
Physical Tests
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 9.50 2.50 2.50 2.50 2.50 2.50 16.5 12.7 2.50

Conductivity mg/L 375 357 377 608 688 665 600 517 959 487 356 5370 2610 930

Hardness (as CaCO3) mg/L 177 176 168 262 273 268 263 159 311 148 135 878 366 184

pH pH units 8.03 8.11 8.00 7.32 7.92 7.49 7.33 3.77 F 4.46 F 4.76 F 10.6 F 11.6 F 12.0 F 11.5 F

Total Suspended Solids mg/L 14.8 8.30 126 10.8 10.3 10.3 8.00 33.8 3.30 1.50 27.2 116 1.50 45.5

Total Dissolved Solids mg/L 251 254 253 429 484 517 432 348 839 378 290 3350 1290 560

Turbidity mg/L 11.5 2.33 160 86.6 5.17 37.1 25.4 35.9 0.650 42.3 25.1 96.3 11.5 18.4

Anions and Nutrients
Acidity (as CaCO3) mg/L 2.40 2.30 2.40 8.00 5.40 6.00 12.5 49.9 226 90.9 0.500 0.500 0.500 0.500

Alkalinity, Bicarbonate (as CaCO3) mg/L 88.6 86.5 84.3 74.8 88.9 90.3 97.9 1.00 1.00 1.00 0.500 0.500 0.500 0.500

Alkalinity, Carbonate (as CaCO3) mg/L 1.00 0.500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 38.7 382 163 62.7

Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 0.500 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 6.90 699 455 135

Alkalinity, Total (as CaCO3) mg/L 88.6 86.5 84.3 74.8 88.9 90.3 97.9 1.00 1.00 1.00 45.5 1080 618 198

Ammonia as N mg/L 0.00250 0.00250 0.00250 0.0123 0.0129 0.0180 0.00820 0.00250 0.0181 0.00670 0.0203 0.0624 0.0600 0.0329

Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.500 0.0250 0.0250 1.25 1.25 0.250

Chloride (Cl) mg/L 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 5.00 0.250 1.66 47.0 12.5 5.70

Fluoride (F) mg/L 2.15 F 2.17 F 2.06 F 1.43 1.14 1.01 1.30 0.885 2.57 F 1.28 0.281 0.150 0.457 0.290

Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.0500 0.00250 0.00960 0.125 0.125 0.0250

Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.0100 0.000500 0.000500 0.0250 0.0250 0.0100

Total Kjeldahl Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0870 0.0250 0.0250 0.0250 0.0250 0.0250 0.0600 1.03 0.600 0.270

Total Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0700 1.03 0.600 0.280

Ortho Phosphate as P mg/L 0.00390 0.00280 0.000500 - 0.000500 0.000500 - 0.00250 - -

Total Phosphate as P mg/L 0.0225 0.00830 0.196 0.00100 0.00300 0.00100 0.00100 0.0228 0.0118 0.00510 0.0119 0.0530 0.0102 0.0263

Sulfate (SO4) mg/L 96.7 95.9 98.6 233 263 274 219 230 546 F 243 84.5 445 F 284 152

Cyanides
Cyanide, Weak Acid Diss mg/L - 0.000500 - - 0.000500 0.000500 0.000500 - 0.000500 0.000500 0.000500 - - 0.000500

Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 - 0.000500 0.000500 0.000500 0.00160 0.00960 0.00240 0.00160

Thiocyante mg/L - 0.250 - - 0.250 0.760 - - 0.590 0.250 0.250 - - 0.250

Cyanide, Free mg/L - 0.00250 - - 0.00250 0.00250 - - 0.00250 0.00250 0.00250 - - 0.00250

Organic/Inorganic Carbon
Total Organic Carbon mg/L 0.250 0.250 0.920 0.250 0.100 0.250 0.250 0.250 0.240 0.250 26.1 553 219 71.5

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-05A RES-MW-05B RES-MW-06A RES-MW-06B RES-MW-7A
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-07B RES-MW-07B RES-MW-7B RES-MW-07B RES-MW-9A RES-MW-09A RES-MW-09A RES-MW-09B RES-MW-09B RES-MW-9B RES-MW-10A RES-MW-10A RES-MW-10B RES-MW-10B
Date Sampled 9/24/2009 1/15/2010 5/8/2010 7/9/2010 8/21/2016 9/28/09 7/8/2010 9/28/2009 7/8/2010 8/21/2016 10/4/2009 7/12/2010 10/4/2009 7/12/2010
Sample ID L830786-1 L855508-8 L885263-5/4 L909068-1 L1818670-1/3 L827719-3 L907234-3/5 L827719-4 L907234-4 L1818670-2 L827735-1 L909095-3 L827735-2 L909095-4
Parameter Units
Field Measurements
Temperature °C 3.95 3.33 4.56 4.31 5.89 4.66 5.17 3.66 6.23 4.01 4.91 4.77 3.69 3.48
Specific Conductance μS/cm 137 231 227 135 819 683 451 838 550 919 363 191 410 248
pH pH units 5.15 F 6.94 8.25 8.15 6.86 6.80 7.15 5.98 F 5.29 F 4.66 F 7.75 7.10 8.05 7.30
Oxidation-Reduction Potential mV 185 -61.6 -27.8 -73.9 -84 53.5 -110.2 169 103 93.0 41.0 -16 90.0 35.0
Dissolved Oxygen mg/L 0.150 3.52 0.510 0.0500 0.200 1.10 0.160 1.50 0.110 0.0900 - 0.740 - 3.48
Physical Tests  
Colour, True mg/L 2.50 2.50 2.50 2.50 280 55.5 4.15 2.50 2.50 13.5 2.50 2.50 2.50 2.50

Conductivity mg/L 225 222 215 213 772 651 655 822 798 885 412 277 469 368

Hardness (as CaCO3) mg/L 102 94.2 98.0 94.8 421 316 349 320 335 412 277 127 194 180

pH pH units 7.48 8.08 8.09 8.12 7.17 8.12 7.08 5.90 F 5.16 F 4.69 F 7.10 7.61 7.69 8.01

Total Suspended Solids mg/L 8.80 6.30 1.50 1.50 13.8 13.3 11.9 46.3 6.90 18.9 48.8 1.50 74.3 60.3

Total Dissolved Solids mg/L 150 163 144 147 628 503 542 692 747 801 285 189 310 254

Turbidity mg/L 15.5 5.05 0.625 0.730 44.2 98.5 88.3 84.0 21.8 14.6 43.0 0.540 95.7 39.2

Anions and Nutrients  
Acidity (as CaCO3) mg/L 3.00 2.40 1.50 4.80 15.6 4.00 9.35 143 103 110 34.4 3.50 8.10 3.10

Alkalinity, Bicarbonate (as CaCO3) mg/L 47.4 49.5 49.4 49.3 66.2 66.7 73.8 2.50 5.00 0.500 104 57.5 139 105

Alkalinity, Carbonate (as CaCO3) mg/L 1.00 1.00 1.00 1.00 0.500 1.00 1.00 1.00 1.00 0.500 1.00 1.00 1.00 1.00

Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 1.00 1.00 1.00 0.500 1.00 1.00 1.00 1.00 0.500 1.00 1.00 1.00 1.00

Alkalinity, Total (as CaCO3) mg/L 47.4 49.5 49.4 49.3 66.2 66.7 73.8 2.50 5.00 0.500 104 57.5 139 105

Ammonia as N mg/L 0.00250 0.00250 0.00250 0.00250 0.0290 0.0284 0.0361 0.0477 0.0565 0.0533 0.00250 0.00530 0.00250 0.00650

Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.125 0.125 0.0250 0.500 0.0250 0.125 0.0250 0.0250 0.0250 0.0250

Chloride (Cl) mg/L 0.250 0.250 0.250 0.250 1.25 1.25 0.250 5.00 0.250 1.25 0.250 0.250 0.910 0.250

Fluoride (F) mg/L 0.112 0.105 0.127 0.0920 0.335 0.230 0.248 0.470 0.527 0.530 1.65 2.00 F 0.864 1.61 F

Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.0125 0.0125 0.00250 0.0500 0.00250 0.0125 0.00250 0.00250 0.00250 0.00250

Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.00250 0.00250 0.000500 0.0100 0.000500 0.00250 0.000500 0.000500 0.000500 0.000500

Total Kjeldahl Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0500 0.0800 0.0510 0.109 0.0250 0.333 0.0250

Total Nitrogen mg/L 0.0250 0.0250 0.0250 0.0250 0.0295 0.0250 0.0250 0.0250 0.0800 0.0510 0.109 0.0250 0.333 0.0250

Ortho Phosphate as P mg/L 0.00460 - - 0.000500 0.000500 0.000500 0.000500 0.0191 0.0123

Total Phosphate as P mg/L 0.0134 0.0102 0.00825 0.00910 0.00100 0.0360 0.0162 0.0430 0.00210 0.00100 0.0590 0.00220 0.133 0.112

Sulfate (SO4) mg/L 57.7 57.6 57.7 54.6 351 268 289 433 F 436 F 485 F 105 79.0 106 90.4

Cyanides  
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.000650 0.000500 - 0.000650 - 0.000650 0.000500 - 0.000500 - 0.000500

Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00350 0.00140

Thiocyante mg/L - - 0.250 0.250 - - 0.400 - 0.730  0.250 0.250 0.250 0.560

Cyanide, Free mg/L - - 0.00250 0.00250 - - 0.00250 - 0.00250 - - 0.00250 - 0.00250

Organic/Inorganic Carbon
Total Organic Carbon mg/L 0.510 0.250 0.100 0.250 0.250 0.250 0.250 0.700 0.250 0.250 0.750 0.910 6.78 1.22

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-07B RES-MW-9A RES-MW-09B RES-MW-10A RES-MW-10B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-11A RES-MW-11A RES-MW-11A MW-11A MW-11A
RES-MW11 A-

0817 MW11A-0817
RES-MW-11A-

0218

MW-11A 
SULPHURETS 

VALLEY

MW-11A 
SULPHURETS 

VALLEY
Date Sampled 10/2/2009 5/4/2010 7/8/2010 2/9/2017 5/25/2017 8/29/2017 11/30/2017 3/2/2018 5/12/2018 8/24/2018
Sample ID L827719-5 L884269-3 L907234-1 L1891062-1 L1932496-6 L1984724-1 L2030142-9 L2064141-17 L2096513-1 L2157424-3/5
Parameter Units
Field Measurements
Temperature °C 4.97 4.90 5.96 3.36 5.20 6.30 4.90 3.70 5.70 5.10
Specific Conductance μS/cm 5646 7095 5070 6296 7683 7606 7764 5700 7507 6821
pH pH units 6.15 F 6.53 6.44 F 6.53 6.47 F 7.80 6.51 6.80 6.57 6.59
Oxidation-Reduction Potential mV -20.6 -37 -51.1 -50 -49 -196 -112 -70 -19 -35.7
Dissolved Oxygen mg/L 2.13 0.150 0.110 2.96 8.80 3.70 3.56 2.50 2.90 11.8
Physical Tests       
Colour, True mg/L 2.50 37.3 2.50 2.50 2.50 2.50 9.10 33.5 2.50 2.50
Conductivity mg/L 7460 7370 7120 7660 7580 7070 7380 7680 7450 7315
Hardness (as CaCO3) mg/L 2100 2430 2340 2180 2170 1690 2270 - 2280 2075
pH pH units 6.80 7.28 6.90 6.88 7.12 7.23 7.17 7.14 7.22 6.78
Total Suspended Solids mg/L 433 220 106 375 107 141 78.5 665 84.7 95.5
Total Dissolved Solids mg/L 6620 5110 5580 5640 5610 5660 5540 5580 5760 5420
Turbidity mg/L 504 133 220 458 363 385 227 521 211 203
Anions and Nutrients       
Acidity (as CaCO3) mg/L 1480 381 332 2.50 150 21.0 986 428 547 271
Alkalinity, Bicarbonate (as CaCO3) mg/L 1040 5220 5720 5380 5230 5440 4940 5390 5070 5510
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 5.00 2.50 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 5.00 2.50 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 1040 5220 5720 5380 5230 5440 4940 5390 5070 5510
Ammonia as N mg/L 6.11 F 6.64 F 4.85 F 0.147 7.00 F 6.95 F 7.45 F - 7.38 F 7.58 F
Bromide (Br) mg/L 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
Chloride (Cl) mg/L 51.0 40.0 33.0 39.0 39.0 39.0 38.0 33.0 37.0 37.5
Fluoride (F) mg/L 0.520 0.500 0.500 0.500 0.500 0.500 0.500 0.500 # 0.500 0.500
Nitrate (as N) mg/L 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
Nitrite (as N) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Total Kjeldahl Nitrogen mg/L 7.38 9.00 10.1 8.05 7.77 7.49 7.37 7.47 7.15 7.24
Total Nitrogen mg/L 7.38 7.03 10.1 8.05 7.77 7.49 7.37 7.47 7.15 7.24
Ortho Phosphate as P mg/L 0.00530 - 0.0147 0.00890 0.0114 0.00800 0.0171 0.00260 0.00685
Total Phosphate as P mg/L 0.127 0.00450 0.0100 0.279 0.114 0.0401 0.0415 0.0326 0.0429 0.0487
Sulfate (SO4) mg/L 55.0 71.0 70.0 31.0 32.0 31.0 28.0 24.0 27.0 25.0
Cyanides       
Cyanide, Weak Acid Diss mg/L - 0.000500 0.000650 0.000500 0.000500 0.000500 0.000550 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.00190 0.00130 0.000500 0.000500 0.000500 0.000500 0.000550 0.000500 0.000500 0.000500
Thiocyante mg/L - 142 129       -
Cyanide, Free mg/L - 0.00250 0.00250 - - - - - - -
Organic/Inorganic Carbon       
Total Organic Carbon mg/L 4.29 3.24 4.07 18.6 7.96 23.9 5.24 3.44 1.01 1.40
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-11A
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-11B RES-MW-11B RES-MW-11B RES-MW-11B MW-11B MW-11B
RES-MW-11B-

0817 MW11B-0817
RES-MW-11B-

0218

MW-11B 
SULPHURETS 

VALLEY

MW11B 
SULPHURETS 

VALLEY
Date Sampled 1/12/2010 5/4/2010 7/8/2010 2/7/2017 2/7/2017 5/22/2017 8/23/2017 11/26/2017 2/27/2018 5/8/2018 8/19/2018
Sample ID L827719-6 L855508-2 L884269-4 L907234-2 L1889347-1 L1932496-1 L1982004-3 L2030142-5 L2064141-13 L2093581-1 L2151322-4
Parameter Units
Field Measurements
Temperature °C 4.18 - 4.52 4.45 3.34 4.40 4.76 3.70 4.57 4.50 5.10
Specific Conductance μS/cm 347 - 338 211 268 240 287 258 264 248 241
pH pH units 5.52 F - 5.72 F 5.56 F 5.78 F 5.88 F 5.65 F 5.75 F 11.8 F 5.43 F 5.74 F
Oxidation-Reduction Potential mV -451.5 - -35.1 74.0 -219 -137 70.0 37.0 -279 30.0 57.8
Dissolved Oxygen mg/L 3.22 - 0.500 0.270 0.290 19.6 2.96 1.53 0.780 0.330 45.1
Physical Tests        
Colour, True mg/L 50.9 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 376 314 329 337 269 244 262 261 263 257 286
Hardness (as CaCO3) mg/L 95.8 101 123 119 84.1 70.5 84.8 81.9 - 74.3 88.6
pH pH units 6.27 F 6.19 F 7.41 6.50 6.68 6.29 F 6.05 F 6.56 6.34 F 7.07 6.16 F
Total Suspended Solids mg/L 23.3 1.50 1.50 1.50 1.50 3.80 1.50 1.50 1.50 1.50 1.50
Total Dissolved Solids mg/L 224 195 196 209 173 166 167 154 166 173 191
Turbidity mg/L 90.0 1.18 0.120 1.61 0.170 0.680 0.680 0.210 0.260 2.24 0.170
Anions and Nutrients        
Acidity (as CaCO3) mg/L 399 132 14.1 54.6 54.3 73.9 154 106 84.4 24.0 71.7
Alkalinity, Bicarbonate (as CaCO3) mg/L 191 171 168 170 139 115 138 125 130 127 141
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 1.00 1.00 1.00 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 1.00 1.00 1.00 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 191 171 168 170 139 115 138 125 130 127 141
Ammonia as N mg/L 0.0781 0.0967 0.0850 0.121 0.105 0.0951 0.105 0.102 - 0.0959 0.115
Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 1.30 1.31 1.30 1.24 1.40 1.25 1.33 1.29 1.16 1.21 1.43
Fluoride (F) mg/L 0.0610 0.0710 0.0560 0.0420 0.0650 0.0720 0.0650 0.0730 0.0710 ## 0.0660 0.0630
Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 0.300 0.100 0.108 0.130 0.122 0.545 0.103 0.105 0.0920 0.0630 0.105
Total Nitrogen mg/L 0.300 0.100 0.0900 0.130 0.122 0.545 0.103 0.105 0.0920 0.0630 0.105
Ortho Phosphate as P mg/L 0.00500 - - 0.0131 0.00830 0.0111 0.00700 0.00860 0.0129 0.0122
Total Phosphate as P mg/L 0.0550 0.00790 0.0127 0.0110 0.0156 0.0111 0.0114 0.0144 0.0144 0.0147 0.0138
Sulfate (SO4) mg/L 11.2 12.2 12.7 13.2 10.4 9.89 10.2 9.52 9.55 9.51 8.61
Cyanides        
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.000650 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.00150 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Thiocyante mg/L - - 0.250 0.250        
Cyanide, Free mg/L - - 0.00250 0.00250 - - - - - - -
Organic/Inorganic Carbon        
Total Organic Carbon mg/L 0.250 0.680 0.370 0.760 0.250 0.250 0.250 0.520 0.580 0.610 0.250
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-11B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-12A RES-MW-12A RES-MW-12A RES-MW-12A RES-MW-12B RES-MW-12B RES-MW-12B RES-MW-12B
Date Sampled 9/27/2009 1/13/2010 5/7/2010 7/12/2010 9/27/2009 1/13/2010 5/7/2010 7/12/2010
Sample ID L830786-2 L855508-3 L885255-3 L909095-1 L830786-3/5 L855508-4/5 L885255-4 L909095-2
Parameter Units
Field Measurements
Temperature °C 8.25 5.07 7.92 8.39 4.75 4.54 5.65 6.14
Specific Conductance μS/cm 440 418 405 278 348 342 341 223
pH pH units 7.60 7.20 7.72 7.48 7.05 7.14 7.69 7.43
Oxidation-Reduction Potential mV 95.4 -14.7 -97.5 -100.8 105 -30.4 -114.2 -91.6
Dissolved Oxygen mg/L 0.980 2.26 0.540 0.240 1.27 3.46 0.810 0.180
Physical Tests
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50

Conductivity mg/L 442 399 378 382 356 328 325 327

Hardness (as CaCO3) mg/L 193 173 166 179 177 155 153 166

pH pH units 8.13 7.85 8.10 8.38 8.02 7.96 8.06 8.25

Total Suspended Solids mg/L 1.50 1.50 22.9 9.80 38.8 1.50 4.40 1.50

Total Dissolved Solids mg/L 274 253 243 237 218 193 218 215

Turbidity mg/L 2.64 1.91 9.78 4.58 32.3 2.10 2.76 1.23

Anions and Nutrients
Acidity (as CaCO3) mg/L 2.50 6.60 2.20 0.500 3.30 4.60 2.50 2.70

Alkalinity, Bicarbonate (as CaCO3) mg/L 168 177 180 178 148 145 151 150

Alkalinity, Carbonate (as CaCO3) mg/L 1.00 1.00 1.00 1.80 1.00 1.00 1.00 1.00

Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 1.00 1.00 0.500 1.00 1.00 1.00 1.00

Alkalinity, Total (as CaCO3) mg/L 168 177 180 180 148 145 151 150

Ammonia as N mg/L 0.0292 0.142 0.187 0.172 0.00250 0.0149 0.0140 0.0163

Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250

Chloride (Cl) mg/L 1.92 0.700 0.250 0.250 0.250 0.250 0.250 0.250

Fluoride (F) mg/L 1.03 1.12 1.12 1.10 0.0640 0.0405 0.0480 0.0430

Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250

Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500

Total Kjeldahl Nitrogen mg/L 0.150 0.190 0.150 0.120 0.0250 0.0250 0.0500 0.0250

Total Nitrogen mg/L 0.150 0.190 0.150 0.120 0.0250 0.0250 0.0500 0.0250

Ortho Phosphate as P mg/L 0.0410 - - 0.00175 - -

Total Phosphate as P mg/L 0.0504 0.0422 0.0266 0.0295 0.0284 0.00985 0.0112 0.00710

Sulfate (SO4) mg/L 67.6 46.1 39.6 38.6 39.4 34.4 35.0 34.3

Cyanides
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.000500 - - 0.000500 0.000500

Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 0.000750 0.000500 0.000500 0.000500

Thiocyante mg/L - - 0.250 0.250 - - 0.250 0.250

Cyanide, Free mg/L - - 0.00250 0.00250 - - 0.00250 0.00250

Organic/Inorganic Carbon
Total Organic Carbon mg/L 3.02 1.20 0.400 0.770 1.25 0.750 0.350 0.520

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-12A RES-MW-12B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A
RES-MW-13A-

0715
Date Sampled 8/24/2016 10/4/2009 5/7/2010 7/11/2010 5/17/2012 2/23/2016 5/20/2016 8/3/2015
Sample ID L1820692-1 L827717-3 L885255-1 L909068-2 L1151277-4 L1738780-4 L1774239-1 L1653024-1
Parameter Units
Field Measurements
Temperature °C 5.90 3.54 5.80 7.50 - 2.91 3.90 6.50
Specific Conductance μS/cm 3261 2687 2240 1709 - 3.30 763 3205
pH pH units 6.79 7.90 7.14 7.35 - 8.51 6.77 8.46
Oxidation-Reduction Potential mV -48 35.3 76.0 -23.1 - -193 220 -108
Dissolved Oxygen mg/L 1.20 13.8 7.94 3.59 - 0.260 7.50 2404
Physical Tests     
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 3250 3070 2200 2460 2660 3230 3250 3220
Hardness (as CaCO3) mg/L 207 263 223 226 183 183 189 202
pH pH units 8.24 8.06 7.78 8.03 8.80 8.41 8.22 8.25
Total Suspended Solids mg/L 123 81.8 11.7 34.0 54.0 30.5 270 32.2
Total Dissolved Solids mg/L 2440 2370 1720 1900 1920 2330 2270 2340
Turbidity mg/L 201 68.5 9.75 31.5 52.8 37.5 193 28.7
Anions and Nutrients     
Acidity (as CaCO3) mg/L 1.70 3.90 4.70 6.90 0.500 0.500 1.10 0.500
Alkalinity, Bicarbonate (as CaCO3) mg/L 175 190 122 148 60.8 151 156 191
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 1.00 1.00 1.00 0.500 0.500 0.500 1.00
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 1.00 1.00 1.00 0.500 0.500 0.500 1.00
Alkalinity, Total (as CaCO3) mg/L 175 190 122 148 60.8 151 156 191
Ammonia as N mg/L 0.265 0.170 0.116 0.118 0.248 0.240 0.0488 0.272
Bromide (Br) mg/L 0.500 0.0250 0.250 0.500 0.500 0.500 0.500 0.500
Chloride (Cl) mg/L 5.00 3.10 2.50 5.00 5.00 5.00 5.00 5.00
Fluoride (F) mg/L 1.13 0.888 0.760 0.860 0.980 1.23 1.15 1.21
Nitrate (as N) mg/L 0.0500 0.00250 0.0250 0.0500 0.0500 0.0500 0.0500 0.0500
Nitrite (as N) mg/L 0.0100 0.000500 0.00500 0.0100 0.0100 0.0100 0.0100 0.0100
Total Kjeldahl Nitrogen mg/L 0.280 0.301 0.560 0.150 0.440 0.257 0.273 0.289
Total Nitrogen mg/L 0.280 0.301 0.560 0.150 0.440 0.257 0.273 0.289
Ortho Phosphate as P mg/L 0.233 0.00160 - 0.0305 0.241 0.127 0.990
Total Phosphate as P mg/L 0.567 0.160 0.0196 0.0772 0.108 0.375 0.711 1.50
Sulfate (SO4) mg/L 1630 F 1420 F 1080 F 1170 F 1270 F 1590 F 1510 F 1480 F
Cyanides     
Cyanide, Weak Acid Diss mg/L 0.000500 - 0.000500 0.000650 0.000500 - 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.00190 0.00140 0.00200 - 0.000500 0.000500 0.000500
Thiocyante mg/L  - 0.820 0.890 -   -
Cyanide, Free mg/L - - 0.00250 0.00250 - - - 0.000500
Organic/Inorganic Carbon
Total Organic Carbon mg/L 1.00 2.69 1.69 2.17 2.50 1.58 0.530 1.50
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW13A
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW13B RES-MW-13B RES-MW-13B RES-MW-13B RES-MW-13B RES-MW-13B
RES-MW-13B-

0715
Date Sampled 8/24/2016 10/4/2009 5/7/2010 7/11/2010 2/23/2016 5/20/2016 8/2/2015
Sample ID L1820692-2 L827717-4 L885255-2 L909068-3 L1738780-5 L1774239-2 L1653024-2
Parameter Units
Field Measurements
Temperature °C 5.75 3.11 4.57 5.47 3.50 3.85 5.00
Specific Conductance μS/cm 769 718 814 586 747 3205 782
pH pH units 6.21 F 6.60 6.22 F 6.83 6.56 8.16 6.68
Oxidation-Reduction Potential mV 101 37.7 158 -24.8 60.0 176 -26
Dissolved Oxygen mg/L 9.0 11.8 7.52 4.77 6.70 3.50 -
Physical Tests     
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 752 812 801 815 752 761 762
Hardness (as CaCO3) mg/L 358 344 296 332 336 352 352
pH pH units 7.45 7.42 7.41 7.71 7.04 7.25 7.57
Total Suspended Solids mg/L 18.9 7.30 1.50 6.70 4.50 10.5 134
Total Dissolved Solids mg/L 622 615 637 601 566 534 573
Turbidity mg/L 15.3 11.2 2.37 8.70 7.26 5.29 121
Anions and Nutrients     
Acidity (as CaCO3) mg/L 14.9 15.0 6.50 11.6 16.5 13.6 19.6
Alkalinity, Bicarbonate (as CaCO3) mg/L 92.0 84.6 100 106 101 90.6 92.0
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 1.00 1.00 1.00 1.00 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 1.00 1.00 1.00 1.00 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 92.0 84.6 100 106 101 90.6 92.0
Ammonia as N mg/L 0.0497 0.00250 0.00640 0.00250 0.0592 0.0414 0.0660
Bromide (Br) mg/L 0.125 0.125 0.125 0.250 0.125 0.125 0.0500
Chloride (Cl) mg/L 1.25 4.60 3.60 2.50 1.25 1.25 0.500
Fluoride (F) mg/L 0.0500 0.0500 0.0500 0.100 0.0500 0.0500 0.101
Nitrate (as N) mg/L 0.0360 0.0125 0.0125 0.0250 0.0125 0.0125 0.00500
Nitrite (as N) mg/L 0.00250 0.00250 0.00250 0.00500 0.00600 0.00250 0.00100
Total Kjeldahl Nitrogen mg/L 0.0870 0.0700 0.100 0.0250 0.0980 0.0900 0.192
Total Nitrogen mg/L 0.123 0.0700 0.100 0.0250 0.104 0.0900 0.192
Ortho Phosphate as P mg/L 0.0130 0.00110 - 0.00270 0.00590 0.00110
Total Phosphate as P mg/L 0.0781 0.0224 0.0129 0.0296 0.0571 0.0646 0.0647
Sulfate (SO4) mg/L 323 335 344 331 325 307 306
Cyanides     
Cyanide, Weak Acid Diss mg/L 0.000500 - 0.000500 0.000650 - 0.0103 F 0.000500
Cyanide, Total mg/L 0.000500 0.00140 0.00280 0.00190 0.000500 0.0312 0.000500
Thiocyante mg/L  - 0.570 0.590   -
Cyanide, Free mg/L - - 0.00250 0.00250 - - 0.000500
Organic/Inorganic Carbon
Total Organic Carbon mg/L 2.03 4.15 3.67 2.97 1.51 1.04 3.04
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW13B
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-14A RES-MW-14A RES-MW-14A RES-MW-14A RES-MW-14A
RES-MW-14A-

0218

MW-14A 
SULPHURETS 

VALLEY

MW-14A 
SULPHURETS 

RIDGE
Date Sampled 9/27/2009 1/16/2010 5/8/2010 7/10/2010 5/16/2012 3/1/2018 5/16/2018 8/20/2018
Sample ID L827719-1 L855508-12 L885263-3 L909094-2/1 L1151277-5 L2064141-16 L2099145-7 L2153316-1
Parameter Units
Field Measurements
Temperature °C 4.21 4.76 4.64 5.59 - 5.24 5.00 5.00
Specific Conductance μS/cm 287 297 288 189 - 331 277 277
pH pH units 7.18 7.32 7.89 7.66 - 9.34 F 7.42 7.42
Oxidation-Reduction Potential mV 75.0 -70 -80 -75 - -58 -103 -103
Dissolved Oxygen mg/L 1.65 5.55 0.910 0.140 - 0.190 0 0
Physical Tests    
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 287 289 282 285 285 302 275 286
Hardness (as CaCO3) mg/L 131 137 135 143 140 - 135 144
pH pH units 9.92 F 8.20 8.17 8.11 8.15 8.16 8.22 8.21
Total Suspended Solids mg/L 10.8 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Total Dissolved Solids mg/L 184 172 180 179 178 189 273 198
Turbidity mg/L 25.5 0.820 1.00 1.05 1.45 2.32 2.22 2.61
Anions and Nutrients    
Acidity (as CaCO3) mg/L 0.500 2.40 1.50 4.10 2.90 1.30 1.10 0.500
Alkalinity, Bicarbonate (as CaCO3) mg/L 140 129 129 137 136 137 133 134
Alkalinity, Carbonate (as CaCO3) mg/L 0.500 1.00 1.00 1.00 1.00 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 1.00 1.00 1.00 1.00 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 140 129 129 137 136 137 133 134
Ammonia as N mg/L 0.0494 0.0615 0.0648 0.0590 0.0554 - 0.0577 0.0586
Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250
Fluoride (F) mg/L 0.0610 0.0520 0.0710 0.0510 0.0780 0.0680 ## 0.0720 0.0730
Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00130 0.000500
Total Kjeldahl Nitrogen mg/L 0.0600 0.130 0.0250 0.0250 0.0250 0.0250 0.0250 0.0540
Total Nitrogen mg/L 0.0600 0.130 0.0250 0.0250 0.0250 0.0150 0.0500 0.0540
Ortho Phosphate as P mg/L 0.00360 - - 0.00150 0.00150 0.00130 0.00120
Total Phosphate as P mg/L 0.0200 0.00480 0.00470 0.00370 0.00320 0.00100 0.00290 0.00330
Sulfate (SO4) mg/L 22.9 24.0 23.8 24.0 23.3 24.2 22.6 23.7
Cyanides    
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.00103 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.000500 0.000500 0.000500 - 0.000500 0.000500 0.000500
Thiocyante mg/L - - 0.250 0.250 -    
Cyanide, Free mg/L - - 0.00250 0.00250 - - - -
Organic/Inorganic Carbon    
Total Organic Carbon mg/L 0.620 0.630 0.390 0.250 0.250 0.250 0.250 0.250
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-14A
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-14B RES-MW-14B RES-MW-14B RES-MW-14B
RES-MW-14B-

0218

MW-14B 
SULPHURETS 

VALLEY

MW-14B 
SULPHURETS 

RIDGE RES-MW-15A RES-MW-15A RES-MW-15A
RES-MW-15A-

0218

MW-15A 
WATER 

STORAGE 
DAM

MW-15A 
WATER 

STORAGE 
DAM

Date Sampled 10/1/2009 1/16/2010 5/7/2010 7/10/2010 3/1/2018 5/16/2018 8/20/2018 10/3/2009 5/8/2010 7/11/2010 3/2/2018 5/17/2018 8/30/2018
Sample ID L827719-2 L855508-13 L885255-5 L909094-3 L2064141-15 L2099145-8 L2153316-2 L827717-1 L885263-2 L909068-4 L2064141-18 L2099145-1 L2157424-4
Parameter Units
Field Measurements
Temperature °C 5.30 3.51 5.09 8.68 5.71 7.20 6.70 4.47 9.46 8.06 3.50 4.40 -
Specific Conductance μS/cm 267 241 221 263 246 245 215 1286 1102 692 833 705 -
pH pH units 9.50 F 8.83 9.10 F 8.22 8.53 7.93 8.39 8.24 7.52 7.45 8.13 6.82 -
Oxidation-Reduction Potential mV 185 30.0 -60 23.0 -8 21.0 -53 310 -129 -81.1 -89 -45 -
Dissolved Oxygen mg/L 2.12 7.00 2.92 4.25 1.78 3.50 30.1 13.3 0.720 2.64 8.20 2.50 -
Physical Tests       
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 310 237 237 238 229 240 222 1510 975 979 727 711 721
Hardness (as CaCO3) mg/L 87.4 84.6 93.8 106 - 112 104 330 219 239 - 174 173
pH pH units 9.78 F 8.83 8.26 8.25 8.63 8.29 8.11 8.05 7.94 8.07 8.14 8.05 8.08
Total Suspended Solids mg/L 545 22.3 125 140 202 43.5 39.8 325 11.5 4.90 16.5 12.1 9.30
Total Dissolved Solids mg/L 212 166 169 151 158 228 161 1090 670 660 468 502 485
Turbidity mg/L 368 13.3 52.5 58.0 39.5 17.0 15.4 265 6.01 6.56 9.24 9.71 9.86
Anions and Nutrients       
Acidity (as CaCO3) mg/L 0.500 0.500 0.500 2.30 0.500 0.500 0.500 6.20 5.90 6.50 4.30 6.30 4.50
Alkalinity, Bicarbonate (as CaCO3) mg/L 30.0 97.9 101 107 103 111 98.5 287 305 368 355 372 363
Alkalinity, Carbonate (as CaCO3) mg/L 58.9 2.50 1.00 1.00 5.00 0.500 0.500 1.00 1.00 1.00 7.20 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 0.500 0.500 1.00 1.00 0.500 0.500 0.500 1.00 1.00 1.00 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 89.0 100 101 107 108 111 98.5 287 305 368 362 372 363
Ammonia as N mg/L 0.00250 0.00250 0.00250 0.0125 - 0.0565 0.0400 0.00250 0.141 0.204 - 0.576 0.611
Bromide (Br) mg/L 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.250 0.250 6.51 0.113 0.244 0.125
Chloride (Cl) mg/L 1.74 0.660 0.250 0.250 0.250 0.250 0.250 10.0 2.50 2.50 0.250 0.250 1.25
Fluoride (F) mg/L 0.128 0.0960 0.100 0.0880 0.137 # 0.113 0.115 2.09 F 2.82 F 3.57 F 3.69 F 3.59 F 3.60 F
Nitrate (as N) mg/L 0.00250 0.00250 0.00250 0.00250 0.00940 0.00810 0.00250 0.0250 0.0250 0.0250 0.0125 0.0164 0.0125
Nitrite (as N) mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.00500 0.00500 0.00500 0.000500 0.000500 0.00250
Total Kjeldahl Nitrogen mg/L 0.214 0.210 0.200 0.0900 0.254 0.0770 0.123 0.732 0.390 0.490 2.56 1.42 1.48
Total Nitrogen mg/L 0.214 0.210 0.200 0.0900 0.263 0.0850 0.123 0.732 0.390 0.490 2.56 1.44 1.48
Ortho Phosphate as P mg/L 0.0637 - - 0.00260 0.00230 0.00230 0.00160 - 0.0255 0.000500 0.000500
Total Phosphate as P mg/L 0.345 0.0373 0.0996 0.123 0.0552 0.0125 0.0234 0.235 0.0420 0.119 0.572 0.313 0.271
Sulfate (SO4) mg/L 72.9 34.0 28.4 24.5 19.6 23.4 23.0 492 F 243 187 41.3 44.7 49.0
Cyanides       
Cyanide, Weak Acid Diss mg/L - - 0.000500 0.000650 0.000500 0.000500 0.000500 - 0.000500 0.000650 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.00110 0.000500 0.000500 0.00200 0.000500 0.000500 0.000500 0.00350 0.00270 0.00290 0.000500 0.000500 0.000500
Thiocyante mg/L - - 0.250 0.250    - 0.750 0.800    
Cyanide, Free mg/L - - 0.00250 0.00250 - - - - 0.00250 0.00250 - - -
Organic/Inorganic Carbon       
Total Organic Carbon mg/L 11.5 6.23 3.55 4.66 8.82 0.950 2.21 32.1 6.30 8.03 16.3 7.79 7.24
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-14B RES-MW-15A
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Appendix F-1.2.  Groundwater Quality Benchmarked to Water Quality Guidelines: Physical Tests, Anions, Nutrients and Cyanides

Location RES-MW-15B RES-MW-15B RES-MW-15B
RES-MW-15B-

0218

MW-15B 
WATER 

STORAGE 
DAM

MW-15B 
WATER 

STORAGE 
DAM KC11-OVB39 KC11-OVB39 KC 11-0VB39

KC11-0VB39-
0817

KC11-OVB39-
0218

KC11-OVB39 
SOUTH CELL

KC11-OVB39 
SOUTH CELL

Date Sampled 10/2/2009 5/8/2010 7/11/2010 2/28/2018 5/12/2018 8/27/2018 2/8/2017 5/25/2017 8/25/2017 11/29/2017 2/24/2018 5/15/2018 8/18/2018
Sample ID L827717-2 L885263-6 L909068-5 L2064141-14 L2096513-4 L2157424-2 L1889347-2 L1932496-5 L1983778-1 L2030142-10 L2064141-4 L2099145-4 L2151322-1
Parameter Units
Field Measurements
Temperature °C 4.94 7.14 5.98 4.10 7.20 - - 4.60 5.57 3.80 4.20 4.50 5.70
Specific Conductance μS/cm 610 658 447 430 278 - 290 416 272 293 265 286 308
pH pH units 7.73 7.39 7.59 7.60 7.17 - 8.28 7.56 8.35 8.33 - 8.34 8.46
Oxidation-Reduction Potential mV 233 -39.8 -71.5 -318 89.0 - -236 -24 -284 -95 - -84 86.0
Dissolved Oxygen mg/L 7.63 0.690 4.43 6.50 1.20 - 5.29 10.0 4.60 2.37 5.20 0.160 23.0
Physical Tests           
Colour, True mg/L 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity mg/L 701 587 727 428 292 401 284 310 307 290 262 297 319
Hardness (as CaCO3) mg/L 285 266 296 - 134 187 54.5 57.7 60.0 64.7 - 52.1 51.6
pH pH units 7.85 7.92 8.07 7.96 7.99 8.18 8.25 8.02 8.20 8.01 8.20 8.23 8.30
Total Suspended Solids mg/L 82.8 26.0 50.7 133 3.70 1.50 20.1 30.4 155 164 344 23.1 44.6
Total Dissolved Solids mg/L 507 433 545 299 214 289 193 205 233 298 413 213 209
Turbidity mg/L 69.3 28.1 17.9 103 4.72 2.84 26.2 35.5 147 346 704 67.7 47.8
Anions and Nutrients           
Acidity (as CaCO3) mg/L 5.00 3.10 6.00 3.50 2.10 0.500 0.500 3.10 1.00 0.500 1.40 0.500 1.00
Alkalinity, Bicarbonate (as CaCO3) mg/L 96.5 106 129 107 78.0 107 124 125 130 133 114 131 129
Alkalinity, Carbonate (as CaCO3) mg/L 1.00 1.00 1.00 0.500 0.500 0.500 0.500 2.60 0.500 0.500 0.500 0.500 2.00
Alkalinity, Hydroxide (as CaCO3) mg/L 1.00 1.00 1.00 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 96.5 106 129 107 78.0 107 124 127 130 133 114 131 131
Ammonia as N mg/L 0.00250 0.00250 0.00800 - 0.0142 0.0163 0.455 0.391 0.412 0.484 - 0.456 0.310
Bromide (Br) mg/L 0.0250 0.0250 6.97 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 1.17 0.250 2.50 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.520
Fluoride (F) mg/L 0.629 0.335 0.300 0.308 # 0.206 0.338 0.320 0.360 0.367 0.319 0.223 # 0.366 0.391
Nitrate (as N) mg/L 0.00250 0.00250 0.0250 0.00250 0.0129 0.00250 0.0146 0.0669 0.106 0.00250 0.00250 0.0610 0.249
Nitrite (as N) mg/L 0.000500 0.000500 0.00500 0.000500 0.000500 0.000500 0.000500 0.0124 0.00550 0.000500 0.00170 0.0134 0.0217 F
Total Kjeldahl Nitrogen mg/L 0.0250 0.0250 0.160 0.0650 0.0570 0.0250 0.494 0.600 0.783 0.525 0.350 0.397 0.589
Total Nitrogen mg/L 0.0250 0.0250 0.160 0.0650 0.0700 0.0340 0.508 0.679 0.894 0.525 0.350 0.472 0.859
Ortho Phosphate as P mg/L 0.00110 - 0.00550 0.00190 0.00140 0.00560 0.000500 0.000500 0.00760 0.0185 0.00210 0.00100
Total Phosphate as P mg/L 0.0530 0.0513 0.0768 0.0480 0.00570 0.00580 0.0281 0.0248 0.213 0.332 0.963 0.0428 0.0694
Sulfate (SO4) mg/L 264 219 265 112 67.1 100 33.4 33.4 34.6 31.8 28.2 32.8 33.6
Cyanides           
Cyanide, Weak Acid Diss mg/L - 0.00100 0.000650 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Cyanide, Total mg/L 0.000500 0.00100 0.00150 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500 0.000500
Thiocyante mg/L - 0.630 0.560           
Cyanide, Free mg/L - 0.00250 0.00250 - - - - - - - - - -
Organic/Inorganic Carbon           
Total Organic Carbon mg/L 3.08 1.39 5.15 3.32 1.75 0.960 0.600 1.80 8.23 3.61 7.25 3.63 4.84
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-15B KC11-OVB39
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location EA-15-2A EA-15-2A EA-15-2A EA-15-2A EA-15-2A EA-15-2A-0715 EA-15-2B EA-15-2B EA-15-2B EA-15-2B EA-15-2B EA-15-2B-0715
Date Sampled 11/14/2015 2/22/2016 5/17/2016 8/27/2016 5/26/2017 7/31/2015 11/14/2015 2/24/2016 5/17/2016 8/27/2016 5/26/2017 7/31/2015
Sample ID L1704728-2/5 L1738780-2 L1772495-1 L1821198-1 L1933497-1 L1653024-3/4 L1704728-1 L1738780-6/7 L1772495-2/6 L1821198-2 L1933497-2 L1653024-4
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.00470 0.00150 0.00150 0.00150 0.00150 0.00630 0.00150 0.00150 0.00150 0.00150 0.00150 0.00490
Antimony (Sb)-Dissolved mg/L 0.00161 0.00164 0.00147 0.00170 0.00144 0.0219 F 0.00382 0.00364 0.00324 0.00336 0.00346 0.00918 F
Arsenic (As)-Dissolved mg/L 0.00697 F 0.00646 F 0.00679 F 0.00723 F 0.00728 F 0.0105 F 0.0101 F 0.00955 F 0.00993 F 0.00901 F 0.00934 F 0.00872 F
Barium (Ba)-Dissolved mg/L 0.0111 0.0111 0.00974 0.0107 0.0104 0.0187 0.0183 0.0184 0.0172 0.0164 0.0175 0.0311
Beryllium (Be)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.0815 0.0810 0.0890 0.0730 0.0900 0.0825 0.0130 0.0110 0.0130 0.0100 0.0120 0.0110
Cadmium (Cd)-Dissolved mg/L 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000455 0.00000250 0.00000455 0.00000250 0.00000250 0.00000250 0.0000115
Calcium (Ca)-Dissolved mg/L 107 96.9 99.4 91.2 109 95.2 97.4 85.0 88.6 79.2 88.3 89.7
Chromium (Cr)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.00161 F
Cobalt (Co)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.000150 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.000290
Copper (Cu)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.00204
Iron (Fe)-Dissolved mg/L 0.195 0.183 0.184 0.169 0.196 0.0760 0.139 0.125 0.130 0.116 0.126 0.0150
Lead (Pb)-Dissolved mg/L 0.0000485 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000580 0.0000525 0.0000250 0.0000250 0.0000250 0.0000770
Lithium (Li)-Dissolved mg/L 0.0420 0.0357 0.0405 0.0321 0.0467 0.0362 0.00490 0.00450 0.00490 0.00360 0.00490 0.00650
Magnesium (Mg)-Dissolved mg/L 8.36 7.47 7.47 7.17 7.74 7.18 6.49 5.36 5.61 4.85 5.29 5.36
Manganese (Mn)-Dissolved mg/L 0.293 0.272 0.265 0.273 0.283 0.246 0.199 0.183 0.185 0.172 0.188 0.170
Mercury (Hg)-Dissolved mg/L 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000400 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.00392 0.00368 0.00353 0.00365 0.00393 0.00388 0.00331 0.00318 0.00308 0.00308 0.00352 0.00395
Nickel (Ni)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000510
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 0.792 0.736 0.721 0.727 0.776 1.16 0.672 0.622 0.604 0.547 0.603 2.29
Selenium (Se)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.000227
Silicon (Si)-Dissolved mg/L 7.90 7.65 7.58 6.86 7.20 7.31 6.35 5.95 5.94 5.47 5.76 5.70
Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 27.9 26.5 26.7 22.3 26.3 22.2 5.90 5.05 4.80 4.10 4.60 6.30
Strontium (Sr)-Dissolved mg/L 1.57 1.47 1.45 1.38 1.64 1.29 0.851 0.775 0.760 0.713 0.799 0.782
Sulfur - Dissolved mg/L - - - - - - - - - - - -
Thallium (Tl)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000900 0.0000500 0.0000500 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.0140 0.00500 0.00500 0.00500 0.00500 0.00500 0.0135 0.00500 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.0000225 0.0000190 0.0000170 0.0000200 0.0000190 0.0000405 0.0000600 0.0000690 0.0000630 0.0000720 0.0000660 0.000108
Vanadium (V)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.00150 0.00150 0.00150 0.00150 0.00150 0.00740 0.00430 0.00150 0.00150 0.00150 0.00150 0.00450
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

EA-15-2A EA-15-2B
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location KC 08-03-0817 KC08-03

KC08-03 
MITCHELL 

OPC
KC-09-09 

BDRK
KC 09-09 

BDRK-0817

KC09-09 
MITCHELL 
OPC BDRK

KC09-09-
BDRK-0218

KC17-64 IRON 
CAP 

EXPLORATIO
N ADIT

KC17-64 
MITCHELL-

TREATY 
TUNNEL KC17-64-0218

Date Sampled 8/31/2017 8/23/2018 5/14/2018 8/22/2018 8/31/2017 5/11/2018 3/3/2018 8/19/2018 5/19/2018 2/21/2018
Sample ID L1985534-1 L2153316-5 L2099145-5 L2153316-3/4 L1985534-2 L2096513-5 L2064141-19 L2151322-3 L2101394-1 L2061202-1
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.00150 0.00580 0.00150 0.00420 0.00150 0.00150 0.0847 F 0.00150 0.00150 0.00150
Antimony (Sb)-Dissolved mg/L 0.000250 0.000360 0.0000500 0.0000500 0.000170 0.000120 0.0000500 0.000180 0.000220 0.000210
Arsenic (As)-Dissolved mg/L 0.0439 F 0.00251 0.000960 0.000805 0.000300 0.000790 0.000800 0.0130 F 0.0132 F 0.0146 F
Barium (Ba)-Dissolved mg/L 0.0189 0.0577 0.0505 0.0162 0.0184 0.0145 0.0187 0.0181 0.0173 0.0184
Beryllium (Be)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.000120 0.000120 0.000100
Bismuth (Bi)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.165 0.0100 0.00500 0.236 0.259 0.244 0.239 0.106 0.0990 0.107
Cadmium (Cd)-Dissolved mg/L 0.00000560 0.0000398 0.0000258 0.00000250 0.00000250 0.00000250 0.00000550 0.00000500 0.0000173 0.00000250
Calcium (Ca)-Dissolved mg/L 147 54.7 49.9 115 118 112 114 163 160 185
Chromium (Cr)-Dissolved mg/L 0.0000500 0.000230 0.0000500 0.0000500 0.0000500 0.0000500 0.000170 0.0000500 0.0000500 0.0000500
Cobalt (Co)-Dissolved mg/L 0.000110 0.000290 0.0000500 0.000170 0.000180 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500
Copper (Cu)-Dissolved mg/L 0.000590 0.00362 0.00146 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250
Iron (Fe)-Dissolved mg/L 0.0150 0.0150 0.0150 2.63 F 0.0150 2.68 F 2.68 F 0.933 F 0.967 F 1.09 F
Lead (Pb)-Dissolved mg/L 0.0000250 0.000120 0.0000250 0.0000250 0.0000250 0.0000250 0.0000760 0.0000250 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.0972 0.00330 0.000500 0.216 0.236 0.201 0.213 0.130 0.125 0.154
Magnesium (Mg)-Dissolved mg/L 21.9 3.29 2.72 23.9 26.3 24.4 25.0 29.1 25.9 30.6
Manganese (Mn)-Dissolved mg/L 0.646 0.550 0.479 0.0655 0.0680 0.0590 0.0614 0.0986 0.0977 0.104
Mercury (Hg)-Dissolved mg/L 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.0363 0.0210 0.0192 0.00329 0.00323 0.00341 0.00299 0.0312 0.0304 0.0297
Nickel (Ni)-Dissolved mg/L 0.000250 0.00233 0.00128 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 1.80 2.96 0.864 1.83 1.99 1.74 1.82 2.52 2.35 2.36
Selenium (Se)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.000883 0.0000250 0.000978
Silicon (Si)-Dissolved mg/L 7.02 3.71 3.60 7.79 7.43 7.46 7.86 5.54 5.64 5.94
Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.0000490 0.00000500 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 79.9 6.70 4.00 166 171 158 154 170 161 176
Strontium (Sr)-Dissolved mg/L 4.80 0.461 0.306 6.53 6.41 6.21 6.54 7.46 6.72 7.54
Sulfur - Dissolved mg/L 140 13.4 10.9 120 119 119 122 259 239 282
Thallium (Tl)-Dissolved mg/L 0.00000500 0.0000670 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.0000500 0.000480 0.000320 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.00621 0.00169 0.00149 0.0000815 0.0000180 0.0000150 0.0000260 0.00873 F 0.00814 0.00765
Vanadium (V)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.00150 0.0116 0.0172 0.00110 0.00150 0.00150 0.00150 0.000500 0.00150 0.00150
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

KC 08-03 KC-09-09 BDRK KC17-64
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-04A RES-MW-04A RES-MW-04A MW04A-0817
RES-MW-04A-

0218

MW-04A 
MITCHELL 

OPC
RES-MW-04A-

0817 RES-MW-04B RES-MW-04B RES-MW-04B MW04B-0817
RES-MW-04B-

0817
RES-MW-04B-

0218

MW-04B 
MITCHELL 

OPC
Date Sampled 9/21/2009 5/5/2010 7/7/2010 11/27/2017 3/4/2018 5/14/2018 8/22/2017 9/21/2009 5/5/2010 7/7/2010 11/27/2017 8/22/2017 3/4/2018 5/14/2018
Sample ID L830785-1/4 L884275-1 L907230-3 L2030142-3 L2064141-20 L2099145-11 L1982004-1 L830785-2 L884275-2 L907230-4 L2030142-4 L1982004-2 L2064141-21 L2099145-9
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0139 0.00880 0.00250 0.00150 0.00150 0.00150 0.00150 0.0224 0.0139 0.00660 0.00150 0.00150 0.00330 0.00150
Antimony (Sb)-Dissolved mg/L 0.0105 F 0.000770 0.00205 0.000250 0.000230 0.000250 0.000340 0.00251 0.00620 0.00293 0.00349 0.00296 0.00216 0.00274
Arsenic (As)-Dissolved mg/L 0.0633 F 0.0119 F 0.0206 F 0.0112 F 0.0112 F 0.0114 F 0.00916 F 0.00791 F 0.00409 0.00375 0.00442 0.00515 F 0.00349 0.00521 F
Barium (Ba)-Dissolved mg/L 0.0115 0.00717 0.00891 0.0105 0.00867 0.00765 0.00888 0.0167 0.0166 0.0155 0.0125 0.0110 0.0103 0.0127
Beryllium (Be)-Dissolved mg/L 0.00125 F 0.00125 F 0.00125 F 0.0000500 0.0000500 0.0000500 0.0000500 0.000500 F 0.000250 F 0.000250 F 0.0000500 0.0000500 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.00125 0.00125 0.00125 0.0000250 0.0000250 0.0000250 0.0000250 0.000500 0.000250 0.000250 0.0000250 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.0250 0.0250 0.0250 0.0270 0.0280 0.0260 0.0270 0.0100 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500
Cadmium (Cd)-Dissolved mg/L 0.0000390 0.0000250 0.0000250 0.00000250 0.00000250 0.00000250 0.00000250 0.0000370 0.0000740 0.0000670 0.0000296 0.0000611 0.0000129 0.0000566
Calcium (Ca)-Dissolved mg/L 247 213 229 245 226 229 227 72.5 66.4 63.5 63.2 65.8 57.0 61.8
Chromium (Cr)-Dissolved mg/L 0.00125 F 0.00125 F 0.00125 F 0.0000500 0.0000500 0.0000500 0.0000500 0.000500 0.000250 0.000250 0.000340 0.000140 0.0000500 0.00158 F
Cobalt (Co)-Dissolved mg/L 0.000250 0.000250 0.000250 0.0000500 0.0000500 0.0000500 0.0000500 0.000100 0.000280 0.000120 0.0000500 0.0000500 0.0000500 0.000120
Copper (Cu)-Dissolved mg/L 0.000425 0.000620 0.000250 0.000250 0.000250 0.000250 0.000250 0.00174 0.000660 0.00101 0.00183 0.00100 0.000250 0.00189
Iron (Fe)-Dissolved mg/L 0.323 0.430 F 0.340 0.437 F 0.368 F 0.377 F 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150
Lead (Pb)-Dissolved mg/L 0.000460 0.000125 0.000125 0.0000780 0.0000250 0.0000540 0.0000250 0.000710 0.000207 0.000247 0.000463 0.0000250 0.0000250 0.000117
Lithium (Li)-Dissolved mg/L 0.0125 0.0125 0.0125 0.0174 0.0150 0.0159 0.0162 0.00500 0.00250 0.00250 0.00290 0.00370 0.00260 0.00300
Magnesium (Mg)-Dissolved mg/L 8.72 8.70 8.26 8.54 8.75 8.42 8.68 4.30 4.60 4.18 3.91 4.48 3.57 3.96
Manganese (Mn)-Dissolved mg/L 0.482 0.493 0.479 0.497 0.487 0.485 0.493 0.350 0.272 0.216 0.0768 0.252 0.00712 0.228
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000250 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.0000487 F 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.0110 0.00977 0.00950 0.0102 0.00989 0.0105 0.0109 0.105 0.0476 0.0263 0.0130 0.0150 0.0157 0.0138
Nickel (Ni)-Dissolved mg/L 0.00125 0.00125 0.00125 0.000250 0.000250 0.000250 0.000250 0.000500 0.00196 0.000780 0.000250 0.00220 0.000250 0.00241
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 1.43 1.15 1.25 1.26 1.18 1.19 1.22 0.590 0.514 0.505 0.496 0.527 0.451 0.506
Selenium (Se)-Dissolved mg/L 0.000600 0.000250 0.000500 0.0000250 0.0000250 0.0000250 0.0000250 0.000290 0.00162 0.00203 F 0.00236 F 0.00182 0.00260 F 0.00151
Silicon (Si)-Dissolved mg/L 5.97 6.55 5.81 6.51 6.16 6.20 6.46 4.58 4.56 4.16 4.35 4.51 4.27 4.36
Silver (Ag)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.00000500 0.00000500 0.0000150 0.00000500 0.0000100 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 15.0 16.1 15.9 15.2 14.1 14.9 14.0 4.50 3.30 2.80 2.60 2.60 2.30 2.80
Strontium (Sr)-Dissolved mg/L 4.72 4.11 4.63 4.64 4.32 4.16 4.51 1.16 1.08 1.09 1.00 1.14 1.05 0.978
Sulfur - Dissolved mg/L - - - 188 177 173 181 - - - 35.0 38.8 29.6 38.0
Thallium (Tl)-Dissolved mg/L 0.000250 0.000250 0.000250 0.00000500 0.00000500 0.00000500 0.00000500 0.000100 0.0000500 0.0000500 0.00000500 0.00000500 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.000250 0.000250 0.000250 0.0000500 0.0000500 0.0000500 0.0000500 0.000100 0.0000500 0.0000500 0.0000500 0.0000500 0.00154 0.0000500
Titanium (Ti)-Dissolved mg/L 0.0145 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.0110 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.00234 0.00140 0.00157 0.00130 0.00116 0.00121 0.00135 0.00359 0.00298 0.00224 0.00222 0.00248 0.00184 0.00229
Vanadium (V)-Dissolved mg/L 0.00250 0.00250 0.00250 0.000250 0.000250 0.000250 0.000250 0.00100 0.000500 0.000500 0.000250 0.000250 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.00250 0.00250 0.00250 0.00150 0.00150 0.00150 0.00150 0.00290 0.00360 0.00250 0.00150 0.00710 0.00150 0.00510
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-04BRES-MW-04A
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-05A RES-MW-05A RES-MW-05B RES-MW-06A RES-MW-06A RES-MW-06A RES-MW-06A RES-MW-06B RES-MW-06B RES-MW-06B RES-MW-07 RES-MW-07A RES-MW-07A RES-MW-7A
Date Sampled 9/22/2009 7/13/2010 9/22/2009 9/23/2009 5/5/2010 7/12/2010 5/14/2012 9/23/2009 5/5/2010 7/12/2010 7/11/2010 10/4/2009 1/16/2010 5/8/2010
Sample ID L830785-3 L909095-5 L830785-4 L830785-5 L884275-3 L909095-6 L1151277-3 L830785-6 L884275-4 L909094-4 L909094-6 L827717-5 L855508-11 L885263-1
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0161 0.00710 0.0163 F 0.0209 F 0.00600 0.00620 0.00150 3.92 F 16.2 F 5.91 F 0.0787 F 0.0195 0.0442 0.0289

Antimony (Sb)-Dissolved mg/L 0.000230 0.0000500 0.000440 0.000220 0.000100 0.000100 0.000100 0.000260 0.000250 0.000230 0.00436 0.000250 0.000250 0.00216

Arsenic (As)-Dissolved mg/L 0.00310 0.00311 0.00119 0.00632 F 0.00656 F 0.00640 F 0.00777 F 0.000320 0.000610 0.000480 0.0286 F 0.00361 0.00354 0.0171 F

Barium (Ba)-Dissolved mg/L 0.0238 0.0145 0.0211 0.0115 0.0114 0.0103 0.0111 0.00920 0.0123 0.00920 0.0458 0.304 0.0828 0.0493

Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000500 F 0.000500 F 0.000500 F 0.000220 F 0.00104 F 0.00250 F 0.00128 F 0.000250 F 0.00125 F 0.00125 F 0.000500 F

Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000500 0.000500 0.000500 0.000250 0.000250 0.00125 0.000250 0.000250 0.00125 0.00125 0.000500

Boron (B)-Dissolved mg/L 0.00500 0.00500 0.00500 0.0100 0.0100 0.0100 0.0140 0.00500 0.0250 0.00500 0.00500 0.0250 0.0250 0.0100

Cadmium (Cd)-Dissolved mg/L 0.0000530 0.00000500 0.0000360 0.000214 0.0000890 0.0000730 0.0000140 0.00754 F 0.0195 F 0.00807 F 0.00000500 0.0000250 0.000117 0.0000350

Calcium (Ca)-Dissolved mg/L 66.4 65.9 62.7 91.5 94.8 94.2 92.1 52.2 98.4 49.4 53.5 352 146 73.6

Chromium (Cr)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000500 0.000500 0.000500 0.0000500 0.000250 0.00125 F 0.000250 0.00378 F 0.0983 F 0.0484 F 0.0124 F

Cobalt (Co)-Dissolved mg/L 0.000320 0.0000500 0.000250 0.0100 F 0.00858 F 0.00858 F 0.00735 F 0.0115 F 0.0530 F 0.0130 F 0.0000500 0.000250 0.000250 0.000100

Copper (Cu)-Dissolved mg/L 0.000420 0.00153 0.000930 0.00237 0.000100 0.000380 0.000250 2.44 F 12.6 F 3.89 F 0.00405 0.0187 0.0147 F 0.00679

Iron (Fe)-Dissolved mg/L 0.0150 0.0540 0.0150 6.26 F 7.00 F 6.94 F 5.36 F 11.1 F 50.7 F 17.9 F 0.0150 0.0150 0.0150 0.0150

Lead (Pb)-Dissolved mg/L 0.000213 0.0000250 0.0000640 0.0000500 0.0000500 0.0000500 0.0000250 0.0325 F 0.0890 F 0.0417 F 0.0000250 0.000590 0.000840 0.0000500

Lithium (Li)-Dissolved mg/L 0.00250 0.00250 0.00250 0.0110 0.00500 0.00500 0.0102 0.0105 0.0125 0.0115 0.00250 0.0460 0.0390 0.00500

Magnesium (Mg)-Dissolved mg/L 2.79 2.75 2.88 8.19 8.79 8.06 7.99 6.82 15.8 6.04 0.370 0.0125 0.0460 0.175

Manganese (Mn)-Dissolved mg/L 0.138 0.142 0.0599 2.78 F 3.05 F 3.02 F 2.71 F 0.835 2.75 F 1.00 0.000634 0.000950 0.00104 0.000210

Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500

Molybdenum (Mo)-Dissolved mg/L 0.0309 0.0291 0.0299 0.00132 0.00181 0.00172 0.00217 0.000314 0.000930 0.000260 0.0113 0.0552 0.0332 0.0176

Nickel (Ni)-Dissolved mg/L 0.00175 0.000250 0.00506 0.00320 0.00280 0.00250 0.00240 0.00648 0.0210 0.00629 0.000250 0.00290 0.00125 0.000500

Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150

Potassium (K)-Dissolved mg/L 1.00 1.00 1.12 1.76 1.74 1.74 1.72 0.893 1.41 0.964 4.14 30.7 30.5 11.1

Selenium (Se)-Dissolved mg/L 0.0000500 0.000100 0.0000500 0.000100 0.000100 0.000200 0.0000500 0.000410 0.00169 0.000570 0.000400 0.00263 F 0.00150 0.000200

Silicon (Si)-Dissolved mg/L 5.45 5.65 5.07 6.00 5.39 5.84 5.15 9.28 15.9 10.2 5.69 1.31 2.47 4.36

Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.0000100 0.0000100 0.0000100 0.00000500 0.0000110 0.0000250 0.00000500 0.00000500 0.0000250 0.0000250 0.0000100

Sodium (Na)-Dissolved mg/L 2.10 2.00 4.70 22.2 30.9 27.7 18.9 11.1 15.9 8.90 37.1 419 232 99.4

Strontium (Sr)-Dissolved mg/L 0.890 0.778 0.601 0.920 0.965 0.992 0.947 0.409 0.825 0.395 1.12 5.39 2.82 1.45

Sulfur - Dissolved mg/L - - - - - - - - - - - - - -

Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.000100 0.000100 0.000100 0.0000240 0.0000500 0.000250 0.0000500 0.0000500 0.000250 0.000250 0.000100

Tin (Sn)-Dissolved mg/L 0.000180 0.000110 0.000630 0.000100 0.000100 0.000100 0.0000500 0.000160 0.000250 0.0000500 0.000180 0.000250 0.00134 0.000100

Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.0100 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.0150 0.00500 0.00500

Uranium (U)-Dissolved mg/L 0.00322 0.00291 0.00231 0.000193 0.000239 0.000175 0.000188 0.00214 0.00707 0.00272 0.00000500 0.0000250 0.0000250 0.0000100

Vanadium (V)-Dissolved mg/L 0.000500 0.000500 0.000500 0.00100 0.00100 0.00100 0.000500 0.000500 0.00250 0.000500 0.00870 0.00250 0.0109 0.00930

Zinc (Zn)-Dissolved mg/L 0.00150 0.000500 0.00270 0.210 F 0.176 F 0.150 F 0.119 0.291 F 0.898 F 0.300 F 0.000500 0.00250 0.00600 0.00100

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-05A RES-MW-05B RES-MW-06A RES-MW-06B RES-MW-7A
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-07B RES-MW-07B RES-MW-7B RES-MW-07B RES-MW-9A RES-MW-09A RES-MW-09A RES-MW-09B RES-MW-09B RES-MW-9B RES-MW-10A RES-MW-10A RES-MW-10B RES-MW-10B
Date Sampled 9/24/2009 1/15/2010 5/8/2010 7/9/2010 8/21/2016 9/28/09 7/8/2010 9/28/2009 7/8/2010 8/21/2016 10/4/2009 7/12/2010 10/4/2009 7/12/2010
Sample ID L830786-1 L855508-8 L885263-5/4 L909068-1 L1818670-1/3 L827719-3 L907234-3/5 L827719-4 L907234-4 L1818670-2 L827735-1 L909095-3 L827735-2 L909095-4
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0152 F 0.0222 0.00775 0.00660 0.00150 0.00330 0.00100 1.38 F 1.76 F 1.68 F 0.0180 0.0183 0.0135 0.00580

Antimony (Sb)-Dissolved mg/L 0.0119 F 0.00150 0.00114 0.00242 0.000130 0.000100 0.000100 0.000100 0.000100 0.0000500 0.00352 0.000260 0.00237 0.000350

Arsenic (As)-Dissolved mg/L 0.0644 F 0.0558 F 0.0554 F 0.0545 F 0.00121 0.00241 0.00215 0.000740 0.000760 0.000850 0.00207 0.000100 0.000770 0.000440

Barium (Ba)-Dissolved mg/L 0.0200 0.0204 0.0196 0.0186 0.0121 0.0116 0.0126 0.0291 0.0245 0.0201 0.0330 0.0142 0.0529 0.0292

Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.0000500 0.000500 F 0.000500 F 0.000500 F 0.000500 F 0.000210 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F

Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.0000250 0.000500 0.000500 0.000500 0.000500 0.0000250 0.000250 0.000250 0.000250 0.000250

Boron (B)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 0.0100 0.0100 0.0100 0.0100 0.00500 0.00500 0.00500 0.00500 0.00500

Cadmium (Cd)-Dissolved mg/L 0.0000380 0.0000200 0.0000175 0.0000270 0.0000742 0.0000100 0.0000100 0.00249 F 0.00226 F 0.00134 F 0.000282 0.000394 F 0.0000600 0.0000560

Calcium (Ca)-Dissolved mg/L 38.8 36.1 37.6 36.3 153 114 127 110 116 148 102 46.8 67.3 66.7

Chromium (Cr)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.0000500 0.000500 0.000500 0.000500 0.000500 0.000170 0.000450 0.000250 0.00149 F 0.000250

Cobalt (Co)-Dissolved mg/L 0.000130 0.0000500 0.0000500 0.0000500 0.00554 F 0.00286 0.00459 F 0.0357 F 0.0315 F 0.0239 F 0.000570 0.0000500 0.000700 0.000120

Copper (Cu)-Dissolved mg/L 0.000390 0.0000500 0.000400 0.000220 0.000250 0.000100 0.000150 2.14 F 2.20 F 2.01 F 0.00453 0.0209 F 0.00458 0.00227

Iron (Fe)-Dissolved mg/L 0.0150 0.0450 0.0150 0.0150 13.6 F 9.89 F 11.9 F 45.9 F 44.9 F 33.7 F 0.0540 0.0150 0.0150 0.0150

Lead (Pb)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000500 0.0000500 0.0000500 0.000120 0.0000250 0.000127 0.0000250 0.0000250 0.0000250

Lithium (Li)-Dissolved mg/L 0.00250 0.00250 0.00250 0.00250 0.00250 0.00500 0.00500 0.00500 0.00500 0.00480 0.00250 0.00250 0.00610 0.00250

Magnesium (Mg)-Dissolved mg/L 1.21 0.985 1.04 0.988 9.89 7.44 8.30 10.7 11.2 10.1 5.17 2.50 6.25 3.29

Manganese (Mn)-Dissolved mg/L 0.0464 0.0395 0.0357 0.0339 0.958 0.693 0.911 2.09 F 2.18 F 1.93 0.263 0.0550 0.196 0.0218

Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000500 0.00000500 0.00000500 0.00000500

Molybdenum (Mo)-Dissolved mg/L 0.00711 0.00659 0.00685 0.00671 0.00266 0.00170 0.00159 0.000480 0.000580 0.000713 0.00360 0.000726 0.0178 0.00494

Nickel (Ni)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.00389 0.00190 0.00250 0.0197 0.0165 0.0130 0.00356 0.00576 0.00357 0.00184

Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150

Potassium (K)-Dissolved mg/L 0.381 0.278 0.282 0.305 1.27 1.11 1.16 1.64 1.56 1.44 2.84 1.04 6.87 1.45

Selenium (Se)-Dissolved mg/L 0.00115 0.000100 0.000100 0.000100 0.0000450 0.000100 0.000200 0.000340 0.000200 0.000128 0.0860 F 0.0137 F 0.0170 F 0.0149 F

Silicon (Si)-Dissolved mg/L 4.06 4.19 4.53 4.23 7.92 8.42 8.18 13.1 12.3 12.1 5.78 6.45 4.26 6.01

Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.0000100 0.0000100 0.0000100 0.0000100 0.00000500 0.0000320 0.00000500 0.00000500 0.0000150

Sodium (Na)-Dissolved mg/L 4.10 2.80 2.55 2.00 2.35 2.20 2.65 4.80 2.30 1.00 3.00 2.50 13.3 3.30

Strontium (Sr)-Dissolved mg/L 0.382 0.329 0.351 0.313 0.683 0.508 0.569 0.624 0.684 0.828 0.562 0.245 0.339 0.328

Sulfur - Dissolved mg/L - - - - - - - - - - - - - -

Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.00000500 0.000100 0.000100 0.000100 0.000100 0.0000480 0.0000500 0.0000500 0.0000500 0.0000500

Tin (Sn)-Dissolved mg/L 0.000150 0.000100 0.0000500 0.0000500 0.0000500 0.000320 0.000100 0.000100 0.000100 0.0000500 0.00109 0.000140 0.000540 0.000170

Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500

Uranium (U)-Dissolved mg/L 0.000446 0.000276 0.000218 0.000205 0.0000365 0.0000100 0.0000315 0.0000600 0.0000280 0.0000270 0.00650 0.00138 0.00718 0.00415

Vanadium (V)-Dissolved mg/L 0.000500 0.000500 0.000500 0.000500 0.000250 0.00100 0.00100 0.00100 0.00100 0.00163 0.000500 0.000500 0.000500 0.000500

Zinc (Zn)-Dissolved mg/L 0.000500 0.000500 0.000500 0.00130 0.0387 0.00280 0.0108 0.334 F 0.275 F 0.202 0.0177 0.0532 F 0.00430 0.0101

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-07B RES-MW-9A RES-MW-09B RES-MW-10A RES-MW-10B
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-11A RES-MW-11A RES-MW-11A MW-11A MW-11A
RES-MW11 A-

0817 MW11A-0817
RES-MW-11A-

0218

MW-11A 
SULPHURETS 

VALLEY

MW-11A 
SULPHURETS 

VALLEY
Date Sampled 10/2/2009 5/4/2010 7/8/2010 2/9/2017 5/25/2017 8/29/2017 11/30/2017 3/2/2018 5/12/2018 8/24/2018
Sample ID L827719-5 L884269-3 L907234-1 L1891062-1 L1932496-6 L1984724-1 L2030142-9 L2064141-17 L2096513-1 L2157424-3/5
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.167 F 0.161 F 0.226 F 0.00560 0.00250 0.00250 0.0974 F - 0.132 F 0.110 F
Antimony (Sb)-Dissolved mg/L 0.00100 0.00100 0.00100 0.000250 0.000250 0.000250 0.000250 - 0.000500 0.000375
Arsenic (As)-Dissolved mg/L 0.00100 0.00100 0.00100 0.000850 0.000250 0.000740 0.00134 - 0.00100 0.00112
Barium (Ba)-Dissolved mg/L 0.443 0.312 0.292 0.115 0.142 0.0597 0.242 - 0.206 0.183
Beryllium (Be)-Dissolved mg/L 0.00500 F 0.00500 F 0.00500 F 0.000250 F 0.000250 F 0.000250 F 0.00177 F - 0.00200 F 0.00117 F
Bismuth (Bi)-Dissolved mg/L 0.00500 0.00500 0.00500 0.000125 0.000125 0.000125 0.000125 - 0.000250 0.000188
Boron (B)-Dissolved mg/L 7.44 F 9.03 F 8.24 F 7.93 F 7.50 F 7.69 F 7.38 F - 8.47 F 7.66 F
Cadmium (Cd)-Dissolved mg/L 0.000800 0.000500 0.000250 0.0000125 0.0000250 0.0000125 0.0000330 - 0.0000250 0.0000188
Calcium (Ca)-Dissolved mg/L 451 480 482 436 436 256 480 - 458 410
Chromium (Cr)-Dissolved mg/L 0.00500 F 0.0150 F 0.0115 F 0.000250 0.000250 0.000250 0.00134 F - 0.00140 F 0.000625
Cobalt (Co)-Dissolved mg/L 0.0530 F 0.0501 F 0.0346 F 0.00536 F 0.00604 F 0.00280 0.00504 F - 0.00180 0.00418 F
Copper (Cu)-Dissolved mg/L 0.00630 0.00420 0.00280 0.000500 0.000500 0.000500 0.000500 - 0.00100 0.000750
Iron (Fe)-Dissolved mg/L 18.9 F 11.0 F 18.2 F 0.512 F 0.268 0.111 23.4 F - 21.9 F 16.7 F
Lead (Pb)-Dissolved mg/L 0.000500 0.000500 0.000500 0.000125 0.000125 0.000125 0.000125 - 0.000250 0.000188
Lithium (Li)-Dissolved mg/L 0.690 0.690 0.700 0.697 0.587 0.592 0.800 - 0.666 0.583
Magnesium (Mg)-Dissolved mg/L 237 299 277 265 262 256 259 - 275 257
Manganese (Mn)-Dissolved mg/L 3.75 4.26 3.52 2.18 2.09 0.767 2.12 - 2.03 2.08
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.0000125
Molybdenum (Mo)-Dissolved mg/L 0.00520 0.00340 0.00240 0.00156 0.00179 0.000970 0.00184 - 0.000890 0.000785
Nickel (Ni)-Dissolved mg/L 0.0850 0.0800 0.0560 0.0342 0.0253 0.0152 0.0181 - 0.0167 0.0195
Phosphorus (P)-Dissolved mg/L 0.300 0.300 0.300 0.150 0.150 0.150 0.150 - 0.250 0.200
Potassium (K)-Dissolved mg/L 55.0 49.6 49.8 46.8 44.8 44.7 46.3 - 46.9 45.5
Selenium (Se)-Dissolved mg/L 0.00100 0.00100 0.00200 0.000125 0.000125 0.000125 0.000125 - 0.000250 0.000188
Silicon (Si)-Dissolved mg/L 8.69 9.01 11.0 10.9 11.0 10.4 11.4 - 10.9 10.8
Silver (Ag)-Dissolved mg/L 0.000970 0.00143 0.00120 0.000502 0.000533 0.000506 0.000530 - 0.000470 0.000659
Sodium (Na)-Dissolved mg/L 1350 1140 1510 1450 1460 1470 1450 - 1630 1475
Strontium (Sr)-Dissolved mg/L 5.96 5.84 5.82 5.47 5.53 4.02 5.82 - 5.98 5.57
Sulfur - Dissolved mg/L - - - - - 17.0 18.1 - 17.0 17.4
Thallium (Tl)-Dissolved mg/L 0.00100 F 0.00100 F 0.00100 F 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000500 0.0000375
Tin (Sn)-Dissolved mg/L 0.00100 0.00100 0.00100 0.000250 0.000250 0.000250 0.000250 - 0.000500 0.000375
Titanium (Ti)-Dissolved mg/L 0.0210 0.0100 0.0100 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.0125 F 0.0157 F 0.0127 F 0.00459 0.00444 0.00405 0.00466 - 0.00393 0.00423
Vanadium (V)-Dissolved mg/L 0.0100 0.0100 0.0100 0.00450 0.00125 0.00320 0.00580 - 0.00520 0.00360
Zinc (Zn)-Dissolved mg/L 0.215 0.145 0.0980 0.0133 0.00250 0.00250 0.00940 - 0.0560 0.0161
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-11A
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-11B RES-MW-11B RES-MW-11B RES-MW-11B MW-11B MW-11B
RES-MW-11B-

0817 MW11B-0817
RES-MW-11B-

0218

MW-11B 
SULPHURETS 

VALLEY

MW11B 
SULPHURETS 

VALLEY
Date Sampled 1/12/2010 5/4/2010 7/8/2010 2/7/2017 2/7/2017 5/22/2017 8/23/2017 11/26/2017 2/27/2018 5/8/2018 8/19/2018
Sample ID L827719-6 L855508-2 L884269-4 L907234-2 L1889347-1 L1932496-1 L1982004-3 L2030142-5 L2064141-13 L2093581-1 L2151322-4
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0288 F 0.0261 0.0287 F 0.0273 F 0.0143 0.0134 0.00150 0.0142 - 0.0157 F 0.0190 F
Antimony (Sb)-Dissolved mg/L 0.00422 0.000550 0.000230 0.000190 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Arsenic (As)-Dissolved mg/L 0.00173 0.00148 0.00178 0.00146 0.00102 0.000910 0.000850 0.000980 - 0.00122 0.00119
Barium (Ba)-Dissolved mg/L 0.108 0.0971 0.105 0.105 0.0926 0.0906 0.0964 0.0952 - 0.0958 0.117
Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.0000500 0.0000500 0.0000500 0.000110 - 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.101 0.115 0.124 0.105 0.111 0.103 0.114 0.105 - 0.0920 0.116
Cadmium (Cd)-Dissolved mg/L 0.0000400 0.00000850 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000250 - 0.00000250 0.00000250
Calcium (Ca)-Dissolved mg/L 28.4 29.6 35.5 35.0 25.3 21.0 25.1 24.9 - 22.0 25.5
Chromium (Cr)-Dissolved mg/L 0.0131 F 0.0100 F 0.00450 F 0.00515 F 0.000360 0.000380 0.0000500 0.000570 - 0.000540 0.000500
Cobalt (Co)-Dissolved mg/L 0.00165 0.000230 0.000170 0.000130 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Copper (Cu)-Dissolved mg/L 0.000540 0.000160 0.000390 0.000450 0.000250 0.000250 0.000250 0.000250 - 0.000250 0.000250
Iron (Fe)-Dissolved mg/L 31.6 F 6.18 F 3.19 F 3.08 F 1.92 F 1.59 F 1.43 F 1.69 F - 1.82 F 2.11 F
Lead (Pb)-Dissolved mg/L 0.0000700 0.0000680 0.0000620 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.00540 0.00250 0.00500 0.00250 0.00450 0.00470 0.00490 0.00500 - 0.00430 0.00510
Magnesium (Mg)-Dissolved mg/L 6.03 6.60 8.35 7.75 5.07 4.42 5.38 4.77 - 4.69 6.08
Manganese (Mn)-Dissolved mg/L 0.444 0.291 0.342 0.323 0.301 0.238 0.299 0.271 - 0.296 0.351
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.000125 F 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.00215 0.000820 0.000676 0.000491 0.000181 0.000169 0.000179 0.000266 - 0.000167 0.000198
Nickel (Ni)-Dissolved mg/L 0.00418 0.00125 0.00132 0.000920 0.000990 0.000750 0.000980 0.000960 - 0.000910 0.00106
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150 - 0.150 0.150
Potassium (K)-Dissolved mg/L 1.43 1.16 1.34 1.31 1.15 1.03 1.17 1.16 - 1.13 1.38
Selenium (Se)-Dissolved mg/L 0.0000500 0.000100 0.000170 0.000100 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000250 0.0000250
Silicon (Si)-Dissolved mg/L 7.35 7.08 7.17 7.52 7.51 7.12 7.83 7.46 - 7.73 7.65
Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 - 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 27.5 28.0 26.8 27.8 24.5 20.8 23.9 25.6 - 22.4 31.2
Strontium (Sr)-Dissolved mg/L 0.265 0.287 0.338 0.330 0.256 0.227 0.254 0.245 - 0.229 0.270
Sulfur - Dissolved mg/L - - - - - - 3.37 3.55 - 2.61 2.87
Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.00000500 0.00000500 0.00000500 0.00000500 - 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.000200 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.0000180 0.0000110 0.0000130 0.0000120 0.00000500 0.00000500 0.00000500 0.00000500 - 0.00000500 0.00000500
Vanadium (V)-Dissolved mg/L 0.000500 0.000500 0.000500 0.000500 0.000250 0.000250 0.000250 0.000250 - 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.0120 F 0.00310 0.00650 0.00550 0.00150 0.00310 0.00150 0.00150 - 0.00430 0.00250
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-11B
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-12A RES-MW-12A RES-MW-12A RES-MW-12A RES-MW-12B RES-MW-12B RES-MW-12B RES-MW-12B
Date Sampled 9/27/2009 1/13/2010 5/7/2010 7/12/2010 9/27/2009 1/13/2010 5/7/2010 7/12/2010
Sample ID L830786-2 L855508-3 L885255-3 L909095-1 L830786-3/5 L855508-4/5 L885255-4 L909095-2
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0114 0.00410 0.00630 0.00530 0.824 F 0.00320 0.00340 0.00850

Antimony (Sb)-Dissolved mg/L 0.0103 F 0.000560 0.00154 0.000350 0.000410 0.0000500 0.0000500 0.0000500

Arsenic (As)-Dissolved mg/L 0.00189 0.000880 0.00187 0.000660 0.00379 0.00312 0.00303 0.00312

Barium (Ba)-Dissolved mg/L 0.0464 0.0477 0.0436 0.0462 0.0556 0.0386 0.0337 0.0350

Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F

Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250 0.000250

Boron (B)-Dissolved mg/L 0.0250 0.0280 0.0220 0.0230 0.00500 0.00500 0.00500 0.00500

Cadmium (Cd)-Dissolved mg/L 0.0000240 0.00000850 0.00000500 0.0000110 0.0000225 0.00000850 0.00000500 0.0000110

Calcium (Ca)-Dissolved mg/L 50.7 43.0 41.5 44.6 56.8 51.3 50.9 55.2

Chromium (Cr)-Dissolved mg/L 0.000500 0.00180 F 0.000250 0.000840 0.000625 0.000250 0.000250 0.000250

Cobalt (Co)-Dissolved mg/L 0.000210 0.000490 0.000710 0.000530 0.000655 0.000290 0.000230 0.000180

Copper (Cu)-Dissolved mg/L 0.000500 0.000150 0.000180 0.000830 0.000520 0.0000900 0.000140 0.000390

Iron (Fe)-Dissolved mg/L 0.0150 0.242 0.212 0.231 0.406 F 0.253 0.271 0.238

Lead (Pb)-Dissolved mg/L 0.0000250 0.0000250 0.0000250 0.0000250 0.000257 0.0000250 0.0000250 0.0000250

Lithium (Li)-Dissolved mg/L 0.00720 0.00820 0.00770 0.00790 0.00250 0.00250 0.00250 0.00250

Magnesium (Mg)-Dissolved mg/L 16.1 16.0 15.2 16.5 8.63 6.47 6.17 6.85

Manganese (Mn)-Dissolved mg/L 0.0652 0.203 0.115 0.159 0.135 0.0963 0.0828 0.0871

Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500

Molybdenum (Mo)-Dissolved mg/L 0.00439 0.00337 0.00269 0.00263 0.00343 0.00313 0.00293 0.00302

Nickel (Ni)-Dissolved mg/L 0.00137 0.00118 0.00289 0.000960 0.00125 0.000250 0.000250 0.000250

Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150 0.150

Potassium (K)-Dissolved mg/L 1.72 1.09 0.899 1.06 1.00 0.806 0.697 0.772

Selenium (Se)-Dissolved mg/L 0.000540 0.000100 0.000100 0.000100 0.000115 0.000100 0.000100 0.000100

Silicon (Si)-Dissolved mg/L 6.87 8.24 8.53 8.88 8.64 5.91 6.01 6.25

Silver (Ag)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.0000165 0.00000500 0.00000500 0.00000500

Sodium (Na)-Dissolved mg/L 25.7 15.2 11.7 12.3 7.15 3.90 3.50 3.50

Strontium (Sr)-Dissolved mg/L 1.52 1.56 1.67 1.66 0.621 0.527 0.516 0.526

Sulfur - Dissolved mg/L - - - - - - - -

Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500

Tin (Sn)-Dissolved mg/L 0.000210 0.000340 0.0000500 0.000170 0.000165 0.0000500 0.0000500 0.0000500

Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.0320 0.00500 0.00500 0.00500

Uranium (U)-Dissolved mg/L 0.00107 0.000388 0.000351 0.000229 0.000393 0.000106 0.0000800 0.0000580

Vanadium (V)-Dissolved mg/L 0.000500 0.000500 0.000500 0.000500 0.00145 0.000500 0.000500 0.000500

Zinc (Zn)-Dissolved mg/L 0.000500 0.000500 0.000500 0.00200 0.00245 0.000800 0.000500 0.000500

Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-12A RES-MW-12B
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A RES-MW-13A
RES-MW-13A-

0715
Date Sampled 8/24/2016 10/4/2009 5/7/2010 7/11/2010 5/17/2012 2/23/2016 5/20/2016 8/3/2015
Sample ID L1820692-1 L827717-3 L885255-1 L909068-2 L1151277-4 L1738780-4 L1774239-1 L1653024-1
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.00680 0.0190 0.0299 0.00500 0.0160 0.0162 0.0265 0.0135
Antimony (Sb)-Dissolved mg/L 0.000250 0.00580 0.00266 0.00140 0.000250 0.000250 0.000250 0.000250
Arsenic (As)-Dissolved mg/L 0.0111 F 0.0159 F 0.00375 0.00760 F 0.00985 F 0.00611 F 0.00907 F 0.0126 F
Barium (Ba)-Dissolved mg/L 0.0162 0.0281 0.0189 0.0216 0.0195 0.0167 0.0145 0.0192
Beryllium (Be)-Dissolved mg/L 0.000250 F 0.00250 F 0.00125 F 0.00250 F 0.000250 F 0.000250 F 0.000250 F 0.000250 F
Bismuth (Bi)-Dissolved mg/L 0.000125 0.00250 0.00125 0.00250 0.00125 0.000125 0.000125 0.000125
Boron (B)-Dissolved mg/L 0.153 0.180 0.119 0.160 0.146 0.157 0.177 0.174
Cadmium (Cd)-Dissolved mg/L 0.0000125 0.000110 0.0000800 0.0000500 0.0000250 0.0000125 0.0000125 0.0000125
Calcium (Ca)-Dissolved mg/L 63.4 81.3 72.3 71.1 56.5 57.9 58.6 64.0
Chromium (Cr)-Dissolved mg/L 0.000250 0.00250 F 0.00125 F 0.00100 0.000250 0.000250 0.000250 0.000250
Cobalt (Co)-Dissolved mg/L 0.000250 0.00140 0.00620 F 0.00320 0.000250 0.000250 0.000250 0.000250
Copper (Cu)-Dissolved mg/L 0.000500 0.00490 0.00375 0.000500 0.00125 0.000500 0.000500 0.000500
Iron (Fe)-Dissolved mg/L 0.478 F 0.0150 0.280 0.641 F 0.115 0.0750 0.0150 0.326
Lead (Pb)-Dissolved mg/L 0.000125 0.000250 0.000125 0.000250 0.000125 0.000125 0.000125 0.000125
Lithium (Li)-Dissolved mg/L 0.489 0.485 0.267 0.362 0.411 0.470 0.510 0.537
Magnesium (Mg)-Dissolved mg/L 11.9 14.5 10.3 11.7 10.3 9.39 10.4 10.3
Manganese (Mn)-Dissolved mg/L 0.263 0.713 0.917 0.850 0.452 0.246 0.241 0.309
Mercury (Hg)-Dissolved mg/L 0.00000250 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.00252 0.00405 0.00535 0.00738 0.000830 0.00104 0.000860 0.00792
Nickel (Ni)-Dissolved mg/L 0.00125 0.00250 0.00840 0.00570 0.00125 0.00125 0.00125 0.00125
Phosphorus (P)-Dissolved mg/L 0.490 0.150 0.150 0.150 0.150 0.350 0.150 1.20
Potassium (K)-Dissolved mg/L 12.1 11.9 6.71 9.42 8.91 9.62 10.4 9.99
Selenium (Se)-Dissolved mg/L 0.000125 0.000500 0.000500 0.00100 0.000250 0.00455 F 0.000125 0.000125
Silicon (Si)-Dissolved mg/L 2.75 2.60 3.73 3.04 2.76 2.58 2.59 2.46
Silver (Ag)-Dissolved mg/L 0.0000250 0.0000500 0.0000250 0.0000500 0.0000250 0.0000250 0.0000250 0.0000250
Sodium (Na)-Dissolved mg/L 710 640 461 537 593 724 700 726
Strontium (Sr)-Dissolved mg/L 2.89 2.89 1.84 2.28 2.13 2.65 2.80 2.83
Sulfur - Dissolved mg/L - - - - - - - -
Thallium (Tl)-Dissolved mg/L 0.0000250 0.000500 0.000250 0.000500 0.0000250 0.0000250 0.0000250 0.0000250
Tin (Sn)-Dissolved mg/L 0.000250 0.000500 0.000250 0.000500 0.000250 0.000250 0.000250 0.000250
Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 0.0100 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.0000920 0.000520 0.000438 0.000610 0.000309 0.000102 0.000255 0.000217
Vanadium (V)-Dissolved mg/L 0.00125 0.00500 0.00250 0.00500 0.00250 0.00125 0.00125 0.00125
Zinc (Zn)-Dissolved mg/L 0.00250 0.00500 0.0610 0.00500 0.00750 0.00250 0.00250 0.00250
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW13B RES-MW-13B RES-MW-13B RES-MW-13B RES-MW-13B RES-MW-13B
RES-MW-13B-

0715
Date Sampled 8/24/2016 10/4/2009 5/7/2010 7/11/2010 2/23/2016 5/20/2016 8/2/2015
Sample ID L1820692-2 L827717-4 L885255-2 L909068-3 L1738780-5 L1774239-2 L1653024-2
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.00340 0.00280 0.00260 0.00100 0.00150 0.00150 0.00500
Antimony (Sb)-Dissolved mg/L 0.0393 F 0.0487 F 0.0217 F 0.0457 F 0.0288 F 0.0490 F 0.00632
Arsenic (As)-Dissolved mg/L 0.0205 F 0.0408 F 0.0260 F 0.00960 F 0.0259 F 0.0211 F 0.279 F
Barium (Ba)-Dissolved mg/L 0.0269 0.0399 0.0360 0.0342 0.0245 0.0233 0.0307
Beryllium (Be)-Dissolved mg/L 0.0000500 0.000500 F 0.000500 F 0.000500 F 0.0000500 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.0000250 0.000500 0.000500 0.000500 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.0180 0.0100 0.0100 0.0370 0.0160 0.0180 0.0280
Cadmium (Cd)-Dissolved mg/L 0.000440 0.000410 0.000455 0.000460 0.000205 0.000220 0.0000854
Calcium (Ca)-Dissolved mg/L 125 119 103 116 119 124 125
Chromium (Cr)-Dissolved mg/L 0.000770 0.000500 0.000500 0.000500 0.000270 0.0000500 0.0000500
Cobalt (Co)-Dissolved mg/L 0.00327 0.0131 F 0.00846 F 0.00758 F 0.00334 0.00302 0.00462 F
Copper (Cu)-Dissolved mg/L 0.00237 0.00816 0.0150 F 0.00733 0.00124 0.00113 0.000250
Iron (Fe)-Dissolved mg/L 0.0150 0.0150 0.0150 0.0150 0.0150 0.0150 7.62 F
Lead (Pb)-Dissolved mg/L 0.0000250 0.0000500 0.0000500 0.0000500 0.0000250 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.00260 0.00500 0.00500 0.00500 0.00230 0.00230 0.00350
Magnesium (Mg)-Dissolved mg/L 10.8 11.4 9.10 10.3 9.63 10.3 9.94
Manganese (Mn)-Dissolved mg/L 2.53 F 3.16 F 3.49 F 3.18 F 2.45 F 2.55 F 3.16 F
Mercury (Hg)-Dissolved mg/L 0.00000250 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.0507 0.0472 0.0347 0.0669 0.0463 0.0552 0.0592
Nickel (Ni)-Dissolved mg/L 0.00783 0.0246 0.0110 0.0119 0.0169 0.00799 0.00505
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 9.23 6.94 7.41 7.55 7.66 8.29 8.14
Selenium (Se)-Dissolved mg/L 0.00129 0.00670 F 0.00131 0.00255 F 0.00128 0.00104 0.000176
Silicon (Si)-Dissolved mg/L 8.10 7.15 7.71 7.31 8.09 8.15 8.32
Silver (Ag)-Dissolved mg/L 0.00000500 0.0000100 0.0000100 0.0000100 0.00000500 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 18.6 37.2 51.1 35.7 20.9 18.5 22.5
Strontium (Sr)-Dissolved mg/L 0.980 0.856 0.876 0.893 0.967 1.02 0.894
Sulfur - Dissolved mg/L - - - - - - -
Thallium (Tl)-Dissolved mg/L 0.0000600 0.000100 0.000100 0.000100 0.0000340 0.0000390 0.0000160
Tin (Sn)-Dissolved mg/L 0.000260 0.000100 0.000100 0.000100 0.0000500 0.000200 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.0110 0.00500 0.00500 0.0150 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.000146 0.000324 0.000328 0.000438 0.000124 0.000119 0.000168
Vanadium (V)-Dissolved mg/L 0.000580 0.00100 0.00100 0.00100 0.000250 0.000750 0.000250
Zinc (Zn)-Dissolved mg/L 0.144 0.0216 0.0117 0.00840 0.0171 0.0105 0.0183
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-14A RES-MW-14A RES-MW-14A RES-MW-14A RES-MW-14A
RES-MW-14A-

0218

MW-14A 
SULPHURETS 

VALLEY

MW-14A 
SULPHURETS 

RIDGE
Date Sampled 9/27/2009 1/16/2010 5/8/2010 7/10/2010 5/16/2012 3/1/2018 5/16/2018 8/20/2018
Sample ID L827719-1 L855508-12 L885263-3 L909094-2/1 L1151277-5 L2064141-16 L2099145-7 L2153316-1
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0823 F 0.0104 0.00240 0.00205 0.00150 - 0.00150 0.00150
Antimony (Sb)-Dissolved mg/L 0.0245 F 0.00793 0.00704 0.00587 0.00386 - 0.00235 0.00251
Arsenic (As)-Dissolved mg/L 0.0458 F 0.0424 F 0.0396 F 0.0389 F 0.0378 F - 0.0316 F 0.0279 F
Barium (Ba)-Dissolved mg/L 0.0495 0.0460 0.0450 0.0447 0.0480 - 0.0445 0.0464
Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000250 F 0.0000500 - 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.000250 - 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500
Cadmium (Cd)-Dissolved mg/L 0.0000110 0.00000850 0.00000500 0.00000500 0.00000500 - 0.00000250 0.00000250
Calcium (Ca)-Dissolved mg/L 40.0 41.8 41.2 42.9 43.0 - 40.6 42.8
Chromium (Cr)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 0.0000500 - 0.0000500 0.000680
Cobalt (Co)-Dissolved mg/L 0.000210 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Copper (Cu)-Dissolved mg/L 0.000250 0.000130 0.000180 0.000130 0.000250 - 0.000250 0.000250
Iron (Fe)-Dissolved mg/L 0.0580 0.102 0.124 0.137 0.168 - 0.169 0.201
Lead (Pb)-Dissolved mg/L 0.000146 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.00250 0.00250 0.00250 0.00250 0.00109 - 0.00120 0.00130
Magnesium (Mg)-Dissolved mg/L 7.48 8.03 7.78 8.62 8.03 - 8.14 9.10
Manganese (Mn)-Dissolved mg/L 0.0270 0.0211 0.0181 0.0175 0.0155 - 0.0112 0.0132
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.00195 0.00195 0.00191 0.00163 0.00208 - 0.00208 0.00195
Nickel (Ni)-Dissolved mg/L 0.00186 0.000250 0.000250 0.000250 0.000250 - 0.000250 0.000630
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 0.150 - 0.150 0.150
Potassium (K)-Dissolved mg/L 0.553 0.582 0.468 0.493 0.476 - 0.459 0.496
Selenium (Se)-Dissolved mg/L 0.0000500 0.000100 0.000100 0.000100 0.0000500 - 0.0000250 0.0000250
Silicon (Si)-Dissolved mg/L 6.83 7.23 7.35 7.56 7.25 - 7.11 7.20
Silver (Ag)-Dissolved mg/L 0.0000130 0.00000500 0.00000500 0.0000130 0.00000500 - 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 4.30 6.00 4.60 4.50 4.00 - 3.90 4.00
Strontium (Sr)-Dissolved mg/L 0.709 0.761 0.758 0.771 0.762 - 0.738 0.852
Sulfur - Dissolved mg/L - - - - - - 7.61 8.11
Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 0.00000500 - 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.000190 0.000770 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.000100 0.0000570 0.0000450 0.0000355 0.0000320 - 0.0000230 0.0000240
Vanadium (V)-Dissolved mg/L 0.000500 0.000500 0.000500 0.000500 0.000500 - 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.000500 0.000500 0.00120 0.000500 0.00340 - 0.00150 0.000500
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-14A

Page 11 of 13



Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-14B RES-MW-14B RES-MW-14B RES-MW-14B
RES-MW-14B-

0218

MW-14B 
SULPHURETS 

VALLEY

MW-14B 
SULPHURETS 

RIDGE RES-MW-15A RES-MW-15A RES-MW-15A
RES-MW-15A-

0218

MW-15A 
WATER 

STORAGE 
DAM

MW-15A 
WATER 

STORAGE 
DAM

Date Sampled 10/1/2009 1/16/2010 5/7/2010 7/10/2010 3/1/2018 5/16/2018 8/20/2018 10/3/2009 5/8/2010 7/11/2010 3/2/2018 5/17/2018 8/30/2018
Sample ID L827719-2 L855508-13 L885255-5 L909094-3 L2064141-15 L2099145-8 L2153316-2 L827717-1 L885263-2 L909068-4 L2064141-18 L2099145-1 L2157424-4
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.136 F 0.0237 0.0149 0.0454 - 0.00480 0.00550 0.00840 0.00750 0.00460 - 0.00150 0.00360
Antimony (Sb)-Dissolved mg/L 0.0247 F 0.0123 F 0.0130 F 0.0159 F - 0.0712 F 0.0745 F 0.00497 0.00186 0.000250 - 0.000130 0.0000500
Arsenic (As)-Dissolved mg/L 0.0504 F 0.0625 F 0.0755 F 0.0841 F - 0.0458 F 0.0517 F 0.00151 0.00239 0.00477 - 0.00250 0.00242
Barium (Ba)-Dissolved mg/L 0.0192 0.0412 0.0342 0.0395 - 0.0578 0.0581 0.0766 0.0520 0.0558 - 0.0613 0.0762
Beryllium (Be)-Dissolved mg/L 0.000250 F 0.000250 F 0.000250 F 0.000250 F - 0.0000500 0.0000500 0.00125 F 0.000500 F 0.000500 F - 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.000250 0.000250 0.000250 0.000250 - 0.0000250 0.0000250 0.00125 0.000500 0.000500 - 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500 0.127 0.137 0.0230 - 0.129 0.150
Cadmium (Cd)-Dissolved mg/L 0.0000240 0.0000320 0.0000120 0.0000170 - 0.00000250 0.00000250 0.0000750 0.0000430 0.0000100 - 0.00000250 0.00000250
Calcium (Ca)-Dissolved mg/L 33.6 29.3 32.2 36.2 - 38.5 35.3 109 61.5 66.3 - 40.1 38.8
Chromium (Cr)-Dissolved mg/L 0.00168 F 0.00103 F 0.000250 0.000250 - 0.0000500 0.00257 F 0.00125 F 0.000600 0.000500 - 0.00197 F 0.00281 F
Cobalt (Co)-Dissolved mg/L 0.0000500 0.0000500 0.000180 0.000250 - 0.000120 0.000260 0.000250 0.00208 0.00140 - 0.000380 0.000540
Copper (Cu)-Dissolved mg/L 0.00262 0.000390 0.000260 0.000890 - 0.000520 0.000250 0.00356 0.000770 0.000220 - 0.000250 0.000250
Iron (Fe)-Dissolved mg/L 0.0370 0.0150 0.0150 0.0310 - 0.0150 0.0620 0.0150 0.298 1.20 F - 1.21 F 1.51 F
Lead (Pb)-Dissolved mg/L 0.000103 0.0000250 0.0000250 0.0000760 - 0.0000250 0.0000250 0.000370 0.0000500 0.0000500 - 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.00250 0.00710 0.00250 0.00250 - 0.00130 0.00200 0.0125 0.0110 0.0100 - 0.0106 0.0102
Magnesium (Mg)-Dissolved mg/L 0.847 2.79 3.28 3.72 - 3.95 3.83 14.0 15.9 17.9 - 18.0 18.5
Manganese (Mn)-Dissolved mg/L 0.00184 0.0118 0.0383 0.0512 - 0.0490 0.0336 0.0491 0.465 0.841 - 0.376 0.382
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.00596 0.00361 0.00376 0.00353 - 0.00385 0.00528 0.00717 0.00749 0.00539 - 0.00281 0.00376
Nickel (Ni)-Dissolved mg/L 0.000670 0.000910 0.00128 0.00135 - 0.00256 0.00611 0.00280 0.00480 0.000500 - 0.00110 0.00190
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 0.150 - 0.150 0.150 0.150 0.150 0.150 - 0.150 0.150
Potassium (K)-Dissolved mg/L 1.92 3.43 1.34 1.41 - 1.00 1.14 3.36 2.74 2.68 - 2.70 2.81
Selenium (Se)-Dissolved mg/L 0.000480 0.000100 0.000100 0.000100 - 0.0000250 0.0000250 0.00172 0.00108 0.000200 - 0.0000250 0.0000250
Silicon (Si)-Dissolved mg/L 5.56 6.28 6.79 7.38 - 5.53 5.93 9.52 10.4 13.0 - 16.0 16.3
Silver (Ag)-Dissolved mg/L 0.0000170 0.00000500 0.00000500 0.00000500 - 0.00000500 0.00000500 0.0000250 0.0000100 0.0000100 - 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 31.9 18.6 12.1 9.20 - 4.90 5.50 239 162 151 - 115 115
Strontium (Sr)-Dissolved mg/L 0.298 0.448 0.380 0.379 - 0.391 0.423 1.09 0.997 1.12 - 1.15 1.22
Sulfur - Dissolved mg/L - - - - - 7.98 7.53 - - - - 30.6 30.8
Thallium (Tl)-Dissolved mg/L 0.0000500 0.0000500 0.0000500 0.0000500 - 0.00000500 0.00000500 0.000250 0.000100 0.000100 - 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.000490 0.000430 0.000950 0.000200 - 0.000140 0.000170 0.000570 0.000460 0.000340 - 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500 0.0110 0.00500 0.00500 - 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.000569 0.000269 0.000204 0.000155 - 0.000298 0.000236 0.00803 0.00437 0.00350 - 0.000326 0.000305
Vanadium (V)-Dissolved mg/L 0.00760 0.00250 0.00390 0.00270 - 0.00208 0.00268 0.00250 0.00100 0.00100 - 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.00540 0.00160 0.000500 0.000500 - 0.00150 0.00250 0.00250 0.00440 0.00100 - 0.00150 0.00430
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 
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Appendix F-1.3.  Groundwater Quality Benchmarked to Water Quality Guidelines: Dissolved Metals

Location RES-MW-15B RES-MW-15B RES-MW-15B
RES-MW-15B-

0218

MW-15B 
WATER 

STORAGE 
DAM

MW-15B 
WATER 

STORAGE 
DAM KC11-OVB39 KC11-OVB39 KC 11-0VB39

KC11-0VB39-
0817

KC11-OVB39-
0218

KC11-OVB39 
SOUTH CELL

KC11-OVB39 
SOUTH CELL

Date Sampled 10/2/2009 5/8/2010 7/11/2010 2/28/2018 5/12/2018 8/27/2018 2/8/2017 5/25/2017 8/25/2017 11/29/2017 2/24/2018 5/15/2018 8/18/2018
Sample ID L827717-2 L885263-6 L909068-5 L2064141-14 L2096513-4 L2157424-2 L1889347-2 L1932496-5 L1983778-1 L2030142-10 L2064141-4 L2099145-4 L2151322-1
Parameter Units
Aluminum (Al)-Dissolved mg/L 0.0214 0.0165 0.00390 - 0.0206 0.00150 0.0234 0.00910 0.0106 0.00310 - 0.00150 0.00300
Antimony (Sb)-Dissolved mg/L 0.0280 F 0.00499 0.0140 F - 0.00289 0.00175 0.000130 0.000150 0.000400 0.000220 - 0.0000500 0.000430
Arsenic (As)-Dissolved mg/L 0.00261 0.00386 0.00112 - 0.000780 0.00129 0.000560 0.000350 0.00119 0.000600 - 0.000260 0.000220
Barium (Ba)-Dissolved mg/L 0.0594 0.0276 0.0479 - 0.0857 0.0925 0.0305 0.0319 0.0446 0.0349 - 0.0293 0.0301
Beryllium (Be)-Dissolved mg/L 0.000500 F 0.000500 F 0.000500 F - 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 0.000500 0.000500 0.000500 - 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 0.0000250 - 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 0.0100 0.0100 0.0220 - 0.0100 0.00500 0.0580 0.0560 0.0490 0.0590 - 0.0530 0.0580
Cadmium (Cd)-Dissolved mg/L 0.0000730 0.0000310 0.0000590 - 0.0000445 0.00000980 0.00000710 0.0000120 0.0000136 0.00000250 - 0.00000250 0.0000262
Calcium (Ca)-Dissolved mg/L 106 102 112 - 51.0 71.3 16.0 16.4 17.3 18.6 - 14.9 14.6
Chromium (Cr)-Dissolved mg/L 0.000500 0.00260 F 0.000500 - 0.000940 0.000820 0.0000500 0.0000500 0.000110 0.000180 - 0.000110 0.0000500
Cobalt (Co)-Dissolved mg/L 0.000570 0.00131 0.000410 - 0.00194 0.000600 0.0000500 0.0000500 0.0000500 0.0000500 - 0.0000500 0.0000500
Copper (Cu)-Dissolved mg/L 0.00100 0.00253 0.00162 - 0.00801 F 0.000250 0.000250 0.000990 0.000530 0.000250 - 0.000250 0.00148
Iron (Fe)-Dissolved mg/L 0.0300 0.687 F 0.0150 - 0.0150 0.0530 0.0150 0.0150 0.0150 0.0150 - 0.0150 0.0150
Lead (Pb)-Dissolved mg/L 0.000140 0.000270 0.0000500 - 0.0000250 0.0000250 0.0000250 0.0000570 0.0000250 0.0000250 - 0.0000250 0.0000250
Lithium (Li)-Dissolved mg/L 0.00500 0.00500 0.00500 - 0.000500 0.000500 0.0782 0.0825 0.0735 0.0748 - 0.0793 0.0849
Magnesium (Mg)-Dissolved mg/L 5.04 2.61 3.56 - 1.59 2.25 3.50 4.09 4.06 4.44 - 3.61 3.67
Manganese (Mn)-Dissolved mg/L 0.108 0.232 0.162 - 0.0712 0.0778 0.0408 0.0423 0.0401 0.0403 - 0.0349 0.0250
Mercury (Hg)-Dissolved mg/L 0.00000500 0.00000500 0.00000500 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 0.0145 0.00831 0.00870 - 0.00252 0.00440 0.00232 0.00233 0.00482 0.00304 - 0.00189 0.00153
Nickel (Ni)-Dissolved mg/L 0.00410 0.00780 0.00400 - 0.00528 0.00180 0.000710 0.000660 0.00115 0.000250 - 0.000250 0.000250
Phosphorus (P)-Dissolved mg/L 0.150 0.150 0.150 - 0.150 0.150 0.150 0.150 0.150 0.150 - 0.150 0.150
Potassium (K)-Dissolved mg/L 0.950 0.700 1.28 - 0.336 0.372 1.08 1.46 1.26 1.22 - 1.06 1.29
Selenium (Se)-Dissolved mg/L 0.00395 F 0.000200 0.00102 - 0.000313 0.0000830 0.0000500 0.0000250 0.000200 0.0000250 - 0.0000250 0.0000250
Silicon (Si)-Dissolved mg/L 6.02 6.42 6.45 - 5.32 6.36 3.92 4.21 4.21 4.41 - 4.26 4.28
Silver (Ag)-Dissolved mg/L 0.0000100 0.0000100 0.0000240 - 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 0.00000500 - 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 37.8 12.7 29.2 - 2.20 3.40 43.3 49.1 42.9 40.5 - 45.0 46.5
Strontium (Sr)-Dissolved mg/L 0.677 0.717 1.24 - 0.285 0.394 1.16 1.29 1.28 1.40 - 1.18 1.23
Sulfur - Dissolved mg/L - - - - 22.0 38.0 - - 11.6 11.0 - 11.5 11.9
Thallium (Tl)-Dissolved mg/L 0.000100 0.000100 0.000100 - 0.00000500 0.00000500 0.00000500 0.00000500 0.0000250 0.00000500 - 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 0.000300 0.000100 0.000100 - 0.0000500 0.0000500 0.0000500 0.000280 0.0000500 0.0000500 - 0.0000500 0.000180
Titanium (Ti)-Dissolved mg/L 0.0120 0.00500 0.00500 - 0.00500 0.00500 0.00500 0.00500 0.00500 0.00500 - 0.00500 0.00500
Uranium (U)-Dissolved mg/L 0.00202 0.00111 0.00481 - 0.0000870 0.000105 0.000108 0.0000540 0.000384 0.0000340 - 0.0000390 0.0000280
Vanadium (V)-Dissolved mg/L 0.00100 0.00100 0.00100 - 0.000250 0.000250 0.000250 0.000250 0.00122 0.000250 - 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 0.00100 0.0189 0.00100 - 0.00820 0.00160 0.00150 0.00370 0.00150 0.00150 - 0.00150 0.00390
Notes
F - concentration exceeding guidline level (GL)
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
shaded grey = exceedance of GL
yellow = missing data
If field pH not available, lab pH used for screening purposes
If hardness not available for single sample, the lowest hardness from the same well was used for screening purposes. 
Total iron screened against BC short term GL of 1.0. If this isn't appropriate, simply unshade all cells in that row. 

RES-MW-15B KC11-OVB39
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 4.00 4.00 4.10 5.30 4.71 4.00 4.00 3.98 6.30 4.88 3.00 3.00 5.40 10.5 7.53 4.00 4.00 4.66 5.90 5.27
Specific Conductance μS/cm 6.00 6.00 586 672 643 6.00 6.00 472 510 485 3.00 3.00 328 1118 603 4.00 4.00 1204 1304 1264
pH pH units 6.00 6.00 7.40 8.03 7.68 6.00 6.00 7.09 8.19 7.67 3.00 3.00 7.55 8.86 8.03 4.00 4.00 7.25 11.7 8.42
Oxidation-Reduction Potential mV 4.00 4.00 -66 -16 -41.5 4.00 4.00 -84 24.0 -47.8 3.00 3.00 -57 133 60.7 4.00 4.00 -90 -72.6 -82
Dissolved Oxygen mg/L 4.00 4.00 0.0800 2.75 0.863 4.00 4.00 0.0800 1.39 0.723 3.00 3.00 1.80 35.0 13.6 4.00 4.00 0.200 30.7 8.39
Physical Tests
Colour, True mg/L 6.00 0 2.50 2.50 2.50 6.00 0 2.50 2.50 2.50 3.00 1.00 2.50 7.80 4.27 4.00 0 2.50 2.50 2.50
Conductivity mg/L 6.00 6.00 584 659 630 6.00 6.00 461 510 479 3.00 3.00 289 1110 572 4.00 4.00 1260 1360 1318
Hardness (as CaCO3) mg/L 6.00 6.00 257 303 280 6.00 6.00 218 270 242 3.00 3.00 136 459 248 4.00 4.00 381 404 390
pH pH units 6.00 6.00 7.81 8.05 7.95 6.00 6.00 7.92 8.19 8.01 3.00 3.00 7.98 8.11 8.04 4.00 4.00 7.88 8.18 8.05
Total Suspended Solids mg/L 6.00 2.00 1.50 5.70 2.57 6.00 2.00 1.50 21.9 5.35 3.00 3.00 11.7 108 44.0 4.00 4.00 5.70 50.7 28.0
Total Dissolved Solids mg/L 6.00 6.00 423 467 442 6.00 6.00 313 352 326 3.00 3.00 191 896 440 4.00 4.00 900 967 928
Turbidity mg/L 6.00 6.00 0.690 7.08 2.93 6.00 6.00 1.36 21.2 5.33 3.00 3.00 7.25 100 42.6 4.00 4.00 27.8 37.1 31.3
Anions and Nutrients
Acidity (as CaCO3) mg/L 6.00 6.00 2.80 5.30 3.88 6.00 6.00 1.10 3.85 3.08 3.00 3.00 2.40 5.70 3.53 4.00 4.00 2.80 11.0 7.14
Alkalinity, Bicarbonate (as CaCO3) mg/L 6.00 6.00 120 130 126 6.00 6.00 120 137 132 3.00 3.00 124 165 138 4.00 4.00 317 364 347
Alkalinity, Carbonate (as CaCO3) mg/L 6.00 0 0.500 1.00 0.750 6.00 0 0.500 1.00 0.750 3.00 0 0.500 0.500 0.500 4.00 0 0.500 0.500 0.500
Alkalinity, Hydroxide (as CaCO3) mg/L 6.00 0 0.500 1.00 0.750 6.00 0 0.500 1.00 0.750 3.00 0 0.500 0.500 0.500 4.00 0 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 6.00 6.00 120 130 126 6.00 6.00 120 137 132 3.00 3.00 124 165 138 4.00 4.00 317 364 347
Ammonia as N mg/L 6.00 6.00 0.0106 0.0213 0.0164 6.00 1.00 0.00250 0.0135 0.00433 3.00 3.00 0.0427 0.564 0.359 4.00 4.00 0.0316 0.0459 0.0380
Bromide (Br) mg/L 6.00 0 0.0250 0.125 0.0417 6.00 0 0.0250 0.0250 0.0250 3.00 0 0.0250 0.125 0.0583 4.00 0 0.125 0.125 0.125
Chloride (Cl) mg/L 6.00 1.00 0.250 1.25 0.459 6.00 0 0.250 0.250 0.250 3.00 2.00 0.250 23.4 8.47 4.00 4.00 19.9 21.1 20.8
Fluoride (F) mg/L 6.00 6.00 0.274 0.312 0.296 6.00 6.00 0.0810 0.0875 0.0833 3.00 3.00 0.416 1.87 0.928 4.00 4.00 0.540 0.630 0.583
Nitrate (as N) mg/L 6.00 0 0.00250 0.0125 0.00417 6.00 1.00 0.00250 0.0110 0.00392 3.00 2.00 0.0120 0.0203 0.0149 4.00 0 0.0125 0.0125 0.0125
Nitrite (as N) mg/L 6.00 0 0.000500 0.00250 0.000892 6.00 0 0.000500 0.000500 0.000500 3.00 2.00 0.00250 0.00790 0.00507 4.00 0 0.00250 0.00250 0.00250
Total Kjeldahl Nitrogen mg/L 6.00 0 0.0250 0.0250 0.0250 6.00 0 0.0250 0.0250 0.0250 3.00 3.00 0.0500 1.66 0.752 4.00 2.00 0.0250 0.0670 0.0455
Total Nitrogen mg/L 6.00 0 0.0150 0.0150 0.0150 6.00 0 0.0150 0.0150 0.0150 3.00 3.00 0.0500 1.68 0.768 4.00 2.00 0.0150 0.0670 0.0405
Ortho Phosphate as P mg/L 6.00 0 0.000500 0.000500 0.000500 6.00 5.00 0.000500 0.00280 0.00166 3.00 1.00 0.000500 0.00340 0.00147 4.00 0 0.000500 0.000500 0.000500
Total Phosphate as P mg/L 6.00 4.00 0.00100 0.00995 0.00357 6.00 6.00 0.00320 0.0257 0.00893 3.00 3.00 0.0226 0.221 0.0914 4.00 4.00 0.0136 0.0368 0.0223
Sulfate (SO4) mg/L 6.00 6.00 180 232 207 6.00 6.00 113 135 121 3.00 3.00 32.0 413 163 4.00 4.00 334 350 342
Cyanides
Cyanide, Weak Acid Diss mg/L 4.00 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.000500 0.000500 3.00 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.000500 0.000500
Cyanide, Total mg/L 6.00 0 0.000500 0.000500 0.000500 6.00 0 0.000500 0.000500 0.000500 3.00 1.00 0.000500 0.00200 0.00100 4.00 1.00 0.000500 0.00170 0.000800
Thiocyante mg/L 0 0 0 0 NA 0 0 0 0 NA 0 0 0.0000 0.0000 NA 0 0 0.0000 0.0000 NA
Cyanide, Free mg/L 1.00 0 0.000500 0.000500 0.000500 1.00 0 0.000500 0.000500 0.000500 0 0 0.0000 0.0000 NA 0 0 0.0000 0.0000 NA
Organic/Inorganic Carbon
Total Organic Carbon mg/L 6.00 0 0.250 0.250 0.250 6.00 2.00 0.250 0.560 0.372 3.00 2.00 0.250 41.1 15.7 4.00 2.00 0.250 4.38 1.48
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

EA-15-2A EA-15-2B KC08-03 KC-09-09
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 3.00 3.00 8.40 9.00 8.63 6.00 6.00 4.80 6.19 5.62 7.00 7.00 3.20 8.79 6.18 2.00 2.00 5.26 6.09 5.68
Specific Conductance μS/cm 3.00 3.00 1388 1595 1511 6.00 6.00 746 1129 987 7.00 7.00 270 416 338 2.00 2.00 237 254 246
pH pH units 2.00 2.00 7.34 7.56 7.45 6.00 6.00 7.23 8.09 7.50 7.00 7.00 7.37 8.12 7.67 2.00 2.00 1.68 7.25 4.47
Oxidation-Reduction Potential mV 2.00 2.00 -115 -99.2 -107 6.00 6.00 -88 20.0 -38.2 7.00 7.00 -36 97.0 17.7 2.00 2.00 128 406 267
Dissolved Oxygen mg/L 2.00 2.00 0.500 8.00 4.25 6.00 6.00 0.110 2.68 1.17 6.00 6.00 1.64 6.48 4.13 2.00 2.00 0.740 2.46 1.60
Physical Tests
Colour, True mg/L 3.00 0 2.50 2.50 2.50 7.00 0 2.50 2.50 2.50 7.00 0 2.50 2.50 2.50 2.00 0 2.50 2.50 2.50
Conductivity mg/L 3.00 3.00 1560 1630 1597 7.00 7.00 1080 1185 1111 7.00 7.00 331 413 368 2.00 2.00 357 375 366
Hardness (as CaCO3) mg/L 3.00 3.00 507 588 540 7.00 7.00 566 651 612 7.00 7.00 157 199 178 2.00 2.00 176 177 177
pH pH units 3.00 3.00 7.91 8.20 8.07 7.00 7.00 7.69 8.07 7.89 7.00 7.00 7.88 8.13 7.96 2.00 2.00 8.03 8.11 8.07
Total Suspended Solids mg/L 3.00 3.00 6.00 28.3 15.5 7.00 1.00 1.50 4.70 1.96 7.00 7.00 3.90 1220 215 2.00 2.00 8.30 14.8 11.6
Total Dissolved Solids mg/L 3.00 3.00 1170 1220 1190 7.00 7.00 879 958 921 7.00 7.00 224 280 263 2.00 2.00 251 254 253
Turbidity mg/L 3.00 3.00 12.6 14.9 13.8 7.00 7.00 2.44 6.97 4.14 7.00 7.00 4.17 2510 422 2.00 2.00 2.33 11.5 6.92
Anions and Nutrients
Acidity (as CaCO3) mg/L 3.00 3.00 1.50 5.20 3.33 7.00 7.00 3.70 7.40 5.23 7.00 7.00 1.80 3.40 2.61 2.00 2.00 2.30 2.40 2.35
Alkalinity, Bicarbonate (as CaCO3) mg/L 3.00 3.00 137 144 139 7.00 7.00 105 123 112 7.00 7.00 68.8 76.3 72.1 2.00 2.00 86.5 88.6 87.6
Alkalinity, Carbonate (as CaCO3) mg/L 3.00 0 0.500 0.500 0.500 7.00 0 0.500 1.00 0.714 7.00 0 0.500 1.00 0.714 2.00 0 0.500 1.00 0.750
Alkalinity, Hydroxide (as CaCO3) mg/L 3.00 0 0.500 0.500 0.500 7.00 0 0.500 1.00 0.714 7.00 0 0.500 1.00 0.714 2.00 0 0.500 1.00 0.750
Alkalinity, Total (as CaCO3) mg/L 3.00 3.00 137 144 139 7.00 7.00 105 123 112 7.00 7.00 68.8 76.3 72.1 2.00 2.00 86.5 88.6 87.6
Ammonia as N mg/L 3.00 3.00 0.0262 0.0325 0.0296 7.00 6.00 0.00250 0.0102 0.00687 7.00 3.00 0.00250 0.0178 0.00583 2.00 0 0.00250 0.00250 0.00250
Bromide (Br) mg/L 3.00 0 0.125 0.250 0.167 7.00 0 0.125 0.250 0.179 7.00 0 0.0250 0.0250 0.0250 2.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 3.00 0 1.25 2.50 1.67 7.00 7.00 8.70 11.6 10.2 7.00 0 0.250 0.250 0.250 2.00 0 0.250 0.250 0.250
Fluoride (F) mg/L 3.00 3.00 2.33 2.65 2.51 7.00 7.00 0.610 0.840 0.761 7.00 7.00 0.744 1.16 0.903 2.00 2.00 2.15 2.17 2.16
Nitrate (as N) mg/L 3.00 0 0.0125 0.0250 0.0167 7.00 0 0.0125 0.0250 0.0179 7.00 7.00 0.0357 0.258 0.157 2.00 0 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 3.00 0 0.00250 0.00500 0.00333 7.00 0 0.00250 0.00500 0.00357 7.00 1.00 0.000500 0.00220 0.000743 2.00 0 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 3.00 0 0.0250 0.0250 0.0250 7.00 0 0.0250 0.0250 0.0250 7.00 1.00 0.0250 0.133 0.0404 2.00 0 0.0250 0.0250 0.0250
Total Nitrogen mg/L 3.00 2.00 0.0150 0.0360 0.0273 7.00 0 0.0150 0.0250 0.0193 7.00 7.00 0.0520 0.391 0.177 2.00 0 0.0250 0.0250 0.0250
Ortho Phosphate as P mg/L 3.00 1.00 0.000500 0.00120 0.000733 5.00 0 0.000500 0.000500 0.000500 5.00 5.00 0.00250 0.0109 0.00460 1.00 1.00 0.00390 0.00390 0.00390
Total Phosphate as P mg/L 3.00 3.00 0.00560 0.0265 0.0164 7.00 1.00 0.00100 0.00430 0.00147 7.00 7.00 0.00740 0.952 0.187 2.00 2.00 0.00830 0.0225 0.0154
Sulfate (SO4) mg/L 3.00 3.00 686 771 731 7.00 7.00 496 553 519 7.00 7.00 87.1 131 113 2.00 2.00 95.9 96.7 96.3
Cyanides
Cyanide, Weak Acid Diss mg/L 3.00 0 0.000500 0.000500 0.000500 6.00 0 0.000500 0.000650 0.000525 6.00 0 0.000500 0.000650 0.000525 1.00 0 0.000500 0.000500 0.000500
Cyanide, Total mg/L 3.00 0 0.000500 0.000500 0.000500 7.00 0 0.000500 0.000500 0.000500 7.00 1.00 0.000500 0.00200 0.000714 2.00 0 0.000500 0.000500 0.000500
Thiocyante mg/L 0 0 0.0000 0.0000 NA 2.00 2.00 0.810 0.810 0.810 2.00 0 0.250 0.250 0.250 1.00 0 0.250 0.250 0.250
Cyanide, Free mg/L 0 0 0.0000 0.0000 NA 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 1.00 0 0.00250 0.00250 0.00250
Organic/Inorganic Carbon
Total Organic Carbon mg/L 3.00 1.00 0.250 1.09 0.530 7.00 2.00 0.100 0.600 0.317 7.00 5.00 0.250 1.67 0.749 2.00 0 0.250 0.250 0.250
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW-04AKC17-64 RES-MW-04B RES-MW-05A
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 3.00 3.00 5.13 5.33 5.24 3.00 3.00 4.31 4.63 4.48 4.00 4.00 1.20 6.80 4.24 4.00 4.00 3.33 4.56 4.04
Specific Conductance μS/cm 3.00 3.00 404 701 516 3.00 3.00 300 974 528 4.00 4.00 599 5557 2982 4.00 4.00 135 231 183
pH pH units 3.00 3.00 5.75 6.90 6.48 3.00 3.00 2.59 4.76 4.02 4.00 4.00 11.4 13.1 12.1 4.00 4.00 5.15 8.25 7.12
Oxidation-Reduction Potential mV 3.00 3.00 -40 -3 -19.7 3.00 3.00 19.0 203 128 4.00 4.00 -192 -71 -113 4.00 4.00 -73.9 185 5.40
Dissolved Oxygen mg/L 3.00 3.00 0.110 0.600 0.283 3.00 3.00 0.190 1.90 0.790 4.00 4.00 1.92 12.4 6.15 4.00 4.00 0.0500 3.52 1.06
Physical Tests
Colour, True mg/L 4.00 1.00 2.50 9.50 4.25 3.00 0 2.50 2.50 2.50 4.00 2.00 2.50 16.5 8.55 4.00 0 2.50 2.50 2.50
Conductivity mg/L 4.00 4.00 600 688 640 3.00 3.00 487 959 654 4.00 4.00 356 5370 2317 4.00 4.00 213 225 219
Hardness (as CaCO3) mg/L 4.00 4.00 262 273 267 3.00 3.00 148 311 206 4.00 4.00 135 878 391 4.00 4.00 94.2 102 97.2
pH pH units 4.00 4.00 7.32 7.92 7.52 3.00 3.00 3.77 4.76 4.33 4.00 4.00 10.6 12.0 11.4 4.00 4.00 7.48 8.12 7.94
Total Suspended Solids mg/L 4.00 4.00 8.00 10.8 9.85 3.00 2.00 1.50 33.8 12.9 4.00 3.00 1.50 116 47.6 4.00 2.00 1.50 8.80 4.53
Total Dissolved Solids mg/L 4.00 4.00 429 517 466 3.00 3.00 348 839 522 4.00 4.00 290 3350 1373 4.00 4.00 144 163 151
Turbidity mg/L 4.00 4.00 5.17 86.6 38.6 3.00 3.00 0.650 42.3 26.3 4.00 4.00 11.5 96.3 37.8 4.00 4.00 0.625 15.5 5.48
Anions and Nutrients
Acidity (as CaCO3) mg/L 4.00 4.00 5.40 12.5 7.98 3.00 3.00 49.9 226 122 4.00 0 0.500 0.500 0.500 4.00 4.00 1.50 4.80 2.93
Alkalinity, Bicarbonate (as CaCO3) mg/L 4.00 4.00 74.8 97.9 88.0 3.00 0 1.00 1.00 1.00 4.00 0 0.500 0.500 0.500 4.00 4.00 47.4 49.5 48.9
Alkalinity, Carbonate (as CaCO3) mg/L 4.00 0 1.00 1.00 1.00 3.00 0 1.00 1.00 1.00 4.00 4.00 38.7 382 162 4.00 0 1.00 1.00 1.00
Alkalinity, Hydroxide (as CaCO3) mg/L 4.00 0 1.00 1.00 1.00 3.00 0 1.00 1.00 1.00 4.00 4.00 6.90 699 324 4.00 0 1.00 1.00 1.00
Alkalinity, Total (as CaCO3) mg/L 4.00 4.00 74.8 97.9 88.0 3.00 0 1.00 1.00 1.00 4.00 4.00 45.5 1080 485 4.00 4.00 47.4 49.5 48.9
Ammonia as N mg/L 4.00 4.00 0.00820 0.0180 0.0129 3.00 2.00 0.00250 0.0181 0.00910 4.00 4.00 0.0203 0.0624 0.0439 4.00 0 0.00250 0.00250 0.00250
Bromide (Br) mg/L 4.00 0 0.0250 0.0250 0.0250 3.00 0 0.0250 0.500 0.183 4.00 0 0.0250 1.25 0.694 4.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 4.00 0 0.250 0.250 0.250 3.00 0 0.250 5.00 1.83 4.00 3.00 1.66 47.0 16.7 4.00 0 0.250 0.250 0.250
Fluoride (F) mg/L 4.00 4.00 1.01 1.43 1.22 3.00 3.00 0.885 2.57 1.58 4.00 3.00 0.150 0.457 0.295 4.00 4.00 0.0920 0.127 0.109
Nitrate (as N) mg/L 4.00 0 0.00250 0.00250 0.00250 3.00 0 0.00250 0.0500 0.0183 4.00 1.00 0.00960 0.125 0.0712 4.00 0 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 4.00 0 0.000500 0.000500 0.000500 3.00 0 0.000500 0.0100 0.00367 4.00 1.00 0.000500 0.0250 0.0151 4.00 0 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 4.00 1.00 0.0250 0.0870 0.0405 3.00 0 0.0250 0.0250 0.0250 4.00 4.00 0.0600 1.03 0.490 4.00 0 0.0250 0.0250 0.0250
Total Nitrogen mg/L 4.00 0 0.0250 0.0250 0.0250 3.00 0 0.0250 0.0250 0.0250 4.00 4.00 0.0700 1.03 0.495 4.00 0 0.0250 0.0250 0.0250
Ortho Phosphate as P mg/L 2.00 0 0.000500 0.000500 0.000500 1.00 0 0.000500 0.000500 0.000500 1.00 0 0.00250 0.00250 0.00250 1.00 1.00 0.00460 0.00460 0.00460
Total Phosphate as P mg/L 4.00 1.00 0.00100 0.00300 0.00150 3.00 3.00 0.00510 0.0228 0.0132 4.00 4.00 0.0102 0.0530 0.0254 4.00 4.00 0.00825 0.0134 0.0102
Sulfate (SO4) mg/L 4.00 4.00 219 274 247 3.00 3.00 230 546 340 4.00 4.00 84.5 445 241 4.00 4.00 54.6 57.7 56.9
Cyanides
Cyanide, Weak Acid Diss mg/L 3.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000650 0.000575
Cyanide, Total mg/L 3.00 0 0.000500 0.000500 0.000500 3.00 0 0.000500 0.000500 0.000500 4.00 4.00 0.00160 0.00960 0.00380 4.00 0 0.000500 0.000500 0.000500
Thiocyante mg/L 2.00 1.00 0.250 0.760 0.505 2.00 1.00 0.250 0.590 0.420 2.00 0 0.250 0.250 0.250 2.00 0 0.250 0.250 0.250
Cyanide, Free mg/L 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250
Organic/Inorganic Carbon
Total Organic Carbon mg/L 4.00 0 0.100 0.250 0.213 3.00 1.00 0.240 0.250 0.247 4.00 4.00 26.1 553 217 4.00 1.00 0.100 0.510 0.278
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW-06A RES-MW-06B RES-MW-07A RES-MW-07B
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 3.00 3.00 4.66 5.89 5.24 3.00 3.00 3.66 6.23 4.63 2.00 2.00 4.77 4.91 4.84 2.00 2.00 3.48 3.69 3.59
Specific Conductance μS/cm 3.00 3.00 451 819 651 3.00 3.00 550 919 769 2.00 2.00 191 363 277 2.00 2.00 248 410 329
pH pH units 3.00 3.00 6.80 7.15 6.94 3.00 3.00 4.66 5.98 5.31 2.00 2.00 7.10 7.75 7.43 2.00 2.00 7.30 8.05 7.68
Oxidation-Reduction Potential mV 3.00 3.00 -110 53.5 -46.9 3.00 3.00 93.0 169 122 2.00 2.00 -16 41.0 12.5 2.00 2.00 35.0 90.0 62.5
Dissolved Oxygen mg/L 3.00 3.00 0.160 1.10 0.487 3.00 3.00 0.0900 1.50 0.567 1.00 1.00 0.740 0.740 0.740 1.00 1.00 3.48 3.48 3.48
Physical Tests
Colour, True mg/L 3.00 3.00 4.15 280 113 3.00 1.00 2.50 13.5 6.17 2.00 0 2.50 2.50 2.50 2.00 0 2.50 2.50 2.50
Conductivity mg/L 3.00 3.00 651 772 692 3.00 3.00 798 885 835 2.00 2.00 277 412 345 2.00 2.00 368 469 419
Hardness (as CaCO3) mg/L 3.00 3.00 316 421 362 3.00 3.00 320 412 356 2.00 2.00 127 277 202 2.00 2.00 180 194 187
pH pH units 3.00 3.00 7.08 8.12 7.46 3.00 3.00 4.69 5.90 5.25 2.00 2.00 7.10 7.61 7.36 2.00 2.00 7.69 8.01 7.85
Total Suspended Solids mg/L 3.00 3.00 11.9 13.8 13.0 3.00 3.00 6.90 46.3 24.0 2.00 1.00 1.50 48.8 25.2 2.00 2.00 60.3 74.3 67.3
Total Dissolved Solids mg/L 3.00 3.00 503 628 558 3.00 3.00 692 801 747 2.00 2.00 189 285 237 2.00 2.00 254 310 282
Turbidity mg/L 3.00 3.00 44.2 98.5 77.0 3.00 3.00 14.6 84.0 40.1 2.00 2.00 0.540 43.0 21.8 2.00 2.00 39.2 95.7 67.5
Anions and Nutrients
Acidity (as CaCO3) mg/L 3.00 3.00 4.00 15.6 9.65 3.00 3.00 103 143 119 2.00 2.00 3.50 34.4 19.0 2.00 2.00 3.10 8.10 5.60
Alkalinity, Bicarbonate (as CaCO3) mg/L 3.00 3.00 66.2 73.8 68.9 3.00 2.00 0.500 5.00 2.67 2.00 2.00 57.5 104 80.8 2.00 2.00 105 139 122
Alkalinity, Carbonate (as CaCO3) mg/L 3.00 0 0.500 1.00 0.833 3.00 0 0.500 1.00 0.833 2.00 0 1.00 1.00 1.00 2.00 0 1.00 1.00 1.00
Alkalinity, Hydroxide (as CaCO3) mg/L 3.00 0 0.500 1.00 0.833 3.00 0 0.500 1.00 0.833 2.00 0 1.00 1.00 1.00 2.00 0 1.00 1.00 1.00
Alkalinity, Total (as CaCO3) mg/L 3.00 3.00 66.2 73.8 68.9 3.00 2.00 0.500 5.00 2.67 2.00 2.00 57.5 104 80.8 2.00 2.00 105 139 122
Ammonia as N mg/L 3.00 3.00 0.0284 0.0361 0.0312 3.00 3.00 0.0477 0.0565 0.0525 2.00 1.00 0.00250 0.00530 0.00390 2.00 1.00 0.00250 0.00650 0.00450
Bromide (Br) mg/L 3.00 0 0.0250 0.125 0.0917 3.00 0 0.0250 0.500 0.217 2.00 0 0.0250 0.0250 0.0250 2.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 3.00 0 0.250 1.25 0.917 3.00 0 0.250 5.00 2.17 2.00 0 0.250 0.250 0.250 2.00 1.00 0.250 0.910 0.580
Fluoride (F) mg/L 3.00 3.00 0.230 0.335 0.271 3.00 3.00 0.470 0.530 0.509 2.00 2.00 1.65 2.00 1.83 2.00 2.00 0.864 1.61 1.24
Nitrate (as N) mg/L 3.00 0 0.00250 0.0125 0.00917 3.00 0 0.00250 0.0500 0.0217 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 3.00 0 0.000500 0.00250 0.00183 3.00 0 0.000500 0.0100 0.00433 2.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 3.00 0 0.0250 0.0250 0.0250 3.00 2.00 0.0500 0.0800 0.0603 2.00 1.00 0.0250 0.109 0.0670 2.00 1.00 0.0250 0.333 0.179
Total Nitrogen mg/L 3.00 0 0.0250 0.0295 0.0265 3.00 2.00 0.0250 0.0800 0.0520 2.00 1.00 0.0250 0.109 0.0670 2.00 1.00 0.0250 0.333 0.179
Ortho Phosphate as P mg/L 2.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500 1.00 1.00 0.0191 0.0191 0.0191 1.00 1.00 0.0123 0.0123 0.0123
Total Phosphate as P mg/L 3.00 2.00 0.00100 0.0360 0.0177 3.00 2.00 0.00100 0.0430 0.0154 2.00 2.00 0.00220 0.0590 0.0306 2.00 2.00 0.112 0.133 0.123
Sulfate (SO4) mg/L 3.00 3.00 268 351 303 3.00 3.00 433 485 451 2.00 2.00 79.0 105 92.0 2.00 2.00 90.4 106 98.2
Cyanides
Cyanide, Weak Acid Diss mg/L 2.00 0 0.000500 0.000650 0.000575 2.00 0 0.000500 0.000650 0.000575 1.00 0 0.000500 0.000500 0.000500 1.00 0 0.000500 0.000500 0.000500
Cyanide, Total mg/L 3.00 0 0.000500 0.000500 0.000500 3.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500 2.00 2.00 0.00140 0.00350 0.00245
Thiocyante mg/L 1.00 1.00 0.400 0.400 0.400 1.00 1.00 0.730 0.730 0.730 2.00 0 0.250 0.250 0.250 2.00 1.00 0.250 0.560 0.405
Cyanide, Free mg/L 1.00 0 0.00250 0.00250 0.00250 1.00 0 0.00250 0.00250 0.00250 1.00 0 0.00250 0.00250 0.00250 1.00 0 0.00250 0.00250 0.00250
Organic/Inorganic Carbon
Total Organic Carbon mg/L 3.00 0 0.250 0.250 0.250 3.00 1.00 0.250 0.700 0.400 2.00 2.00 0.750 0.910 0.830 2.00 2.00 1.22 6.78 4.00
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW-9A RES-MW-09B RES-MW-10A RES-MW-10B
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 10.0 10.0 3.36 6.30 5.01 10.0 10.0 3.34 5.10 4.35 4.00 4.00 5.07 8.39 7.41 4.00 4.00 4.54 6.14 5.27
Specific Conductance μS/cm 10.0 10.0 5070 7764 6719 10.0 10.0 211 347 270 4.00 4.00 278 440 385 4.00 4.00 223 348 314
pH pH units 10.0 10.0 6.15 7.80 6.64 10.0 10.0 5.43 11.8 6.28 4.00 4.00 7.20 7.72 7.50 4.00 4.00 7.05 7.69 7.33
Oxidation-Reduction Potential mV 10.0 10.0 -196 -19 -64.0 9.00 9.00 -451.5 74.0 -63.8 4.00 4.00 -101 95.4 -29.4 4.00 4.00 -114 105 -32.9
Dissolved Oxygen mg/L 10.0 10.0 0.110 11.8 3.86 10.0 10.0 0.270 45.1 7.46 4.00 4.00 0.240 2.26 1.01 4.00 4.00 0.180 3.46 1.43
Physical Tests
Colour, True mg/L 10.0 3.00 2.50 37.3 9.74 11.0 1.00 2.50 50.9 6.90 4.00 0 2.50 2.50 2.50 4.00 0 2.50 2.50 2.50
Conductivity mg/L 10.0 10.0 7070 7680 7409 11.0 11.0 244 376 291 4.00 4.00 378 442 400 4.00 3.00 325 356 334
Hardness (as CaCO3) mg/L 9.00 9.00 1690 2430 2171 10.0 10.0 70.5 123 92.3 4.00 4.00 166 193 178 4.00 3.00 153 177 163
pH pH units 10.0 10.0 6.78 7.28 7.05 11.0 11.0 6.05 7.41 6.50 4.00 4.00 7.85 8.38 8.12 4.00 3.00 7.96 8.25 8.07
Total Suspended Solids mg/L 10.0 10.0 78.5 665 231 11.0 2.00 1.50 23.3 3.69 4.00 2.00 1.50 22.9 8.93 4.00 1.00 1.50 38.8 11.6
Total Dissolved Solids mg/L 10.0 10.0 5110 6620 5652 11.0 11.0 154 224 183 4.00 4.00 237 274 252 4.00 3.00 193 218 211
Turbidity mg/L 10.0 10.0 133 521 322 11.0 11.0 0.120 90.0 8.85 4.00 4.00 1.91 9.78 4.73 4.00 3.00 1.23 32.3 9.58
Anions and Nutrients
Acidity (as CaCO3) mg/L 10.0 9.00 2.50 1480 460 11.0 11.0 14.1 399 106 4.00 3.00 0.500 6.60 2.95 4.00 3.00 2.50 4.60 3.28
Alkalinity, Bicarbonate (as CaCO3) mg/L 10.0 10.0 1040 5720 4894 11.0 11.0 115 191 147 4.00 4.00 168 180 176 4.00 3.00 145 151 148
Alkalinity, Carbonate (as CaCO3) mg/L 10.0 0 0.500 5.00 1.15 11.0 0 0.500 1.00 0.636 4.00 1.00 1.00 1.80 1.20 4.00 0 1.00 1.00 1.00
Alkalinity, Hydroxide (as CaCO3) mg/L 10.0 0 0.500 5.00 1.15 11.0 0 0.500 1.00 0.636 4.00 0 0.500 1.00 0.875 4.00 0 1.00 1.00 1.00
Alkalinity, Total (as CaCO3) mg/L 10.0 10.0 1040 5720 4894 11.0 11.0 115 191 147 4.00 4.00 168 180 176 4.00 3.00 145 151 148
Ammonia as N mg/L 9.00 9.00 0.147 7.58 6.01 10.0 10.0 0.0781 0.121 0.0999 4.00 4.00 0.0292 0.187 0.133 4.00 3.00 0.00250 0.0163 0.0119
Bromide (Br) mg/L 10.0 0 1.25 1.25 1.25 11.0 0 0.0250 0.0250 0.0250 4.00 0 0.0250 0.0250 0.0250 4.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 10.0 10.0 33.0 51.0 38.7 11.0 11.0 1.16 1.43 1.29 4.00 2.00 0.250 1.92 0.780 4.00 0 0.250 0.250 0.250
Fluoride (F) mg/L 10.0 1.00 0.500 0.520 0.502 11.0 11.0 0.0420 0.0730 0.0641 4.00 4.00 1.03 1.12 1.09 4.00 3.00 0.0405 0.0640 0.0489
Nitrate (as N) mg/L 10.0 0 0.125 0.125 0.125 11.0 0 0.00250 0.00250 0.00250 4.00 0 0.00250 0.00250 0.00250 4.00 0 0.00250 0.00250 0.00250
Nitrite (as N) mg/L 10.0 0 0.0250 0.0250 0.0250 11.0 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 10.0 10.0 7.15 10.1 7.90 11.0 11.0 0.0630 0.545 0.161 4.00 4.00 0.120 0.190 0.153 4.00 1.00 0.0250 0.0500 0.0313
Total Nitrogen mg/L 10.0 10.0 7.03 10.1 7.71 11.0 11.0 0.0630 0.545 0.160 4.00 4.00 0.120 0.190 0.153 4.00 1.00 0.0250 0.0500 0.0313
Ortho Phosphate as P mg/L 8.00 7.00 0.00260 0.0171 0.00936 8.00 7.00 0.00500 0.0131 0.00978 1.00 1.00 0.0410 0.0410 0.0410 1.00 0 0.00175 0.00175 0.00175
Total Phosphate as P mg/L 10.0 10.0 0.00450 0.279 0.0740 11.0 11.0 0.00790 0.0550 0.0165 4.00 4.00 0.0266 0.0504 0.0372 4.00 3.00 0.00710 0.0284 0.0141
Sulfate (SO4) mg/L 10.0 10.0 24.0 71.0 39.4 11.0 11.0 8.61 13.2 10.6 4.00 4.00 38.6 67.6 48.0 4.00 3.00 34.3 39.4 35.8
Cyanides
Cyanide, Weak Acid Diss mg/L 9.00 0 0.000500 0.000650 0.000522 9.00 0 0.000500 0.000650 0.000517 2.00 0 0.000500 0.000500 0.000500 2.00 -1 0.000500 0.000500 0.000500
Cyanide, Total mg/L 10.0 2.00 0.000500 0.00190 0.000725 11.0 1.00 0.000500 0.00150 0.000591 4.00 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.000750 0.000563
Thiocyante mg/L 2.00 2.00 129 142 136 2.00 0 0.250 0.250 0.250 2.00 0 0.250 0.250 0.250 2.00 -1 0.250 0.250 0.250
Cyanide, Free mg/L 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 2.00 -1 0.00250 0.00250 0.00250
Organic/Inorganic Carbon
Total Organic Carbon mg/L 10.0 10.0 1.01 23.9 7.31 11.0 6.00 0.250 0.760 0.434 4.00 4.00 0.400 3.02 1.35 4.00 3.00 0.350 1.25 0.718
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW-11BRES-MW-11A RES-MW-12A RES-MW-12B
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 7.00 7.00 2.91 7.50 5.15 7.00 7.00 3.11 5.75 4.46 7.00 7.00 4.21 5.59 4.92 7.00 7.00 3.51 8.68 6.03
Specific Conductance μS/cm 7.00 7.00 3.30 3261 1981 7.00 7.00 586 3205 1089 7.00 7.00 189 331 278 7.00 7.00 215 267 243
pH pH units 7.00 7.00 6.77 8.51 7.56 7.00 7.00 6.21 8.16 6.75 7.00 7.00 7.18 9.34 7.75 7.00 7.00 7.93 9.50 8.64
Oxidation-Reduction Potential mV 7.00 7.00 -193 220 -5.83 7.00 7.00 -26 176 68.8 7.00 7.00 -103 75.0 -59.1 7.00 7.00 -60 185 19.7
Dissolved Oxygen mg/L 7.00 7.00 0.260 2404 348 5.00 5.00 3.50 11.8 6.86 7.00 7.00 0 5.55 1.21 7.00 7.00 1.78 30.1 7.38
Physical Tests
Colour, True mg/L 8.00 0 2.50 2.50 2.50 7.00 0 2.50 2.50 2.50 8.00 1.00 2.50 2.50 2.50 7.00 0 2.50 2.50 2.50
Conductivity mg/L 8.00 8.00 2200 3250 2918 7.00 7.00 752 815 779 8.00 8.00 275 302 286 7.00 7.00 222 310 245
Hardness (as CaCO3) mg/L 8.00 8.00 183 263 210 7.00 7.00 296 358 339 7.00 7.00 131 144 138 6.00 6.00 84.6 112 98.0
pH pH units 8.00 8.00 7.78 8.80 8.22 7.00 7.00 7.04 7.71 7.41 8.00 8.00 8.11 9.92 8.39 7.00 7.00 8.11 9.78 8.59
Total Suspended Solids mg/L 8.00 8.00 11.7 270 79.7 7.00 6.00 1.50 134 26.2 8.00 2.00 1.50 10.8 2.66 7.00 7.00 22.3 545 160
Total Dissolved Solids mg/L 8.00 8.00 1720 2440 2161 7.00 7.00 534 637 593 8.00 8.00 172 273 194 7.00 7.00 151 228 178
Turbidity mg/L 8.00 8.00 9.75 201 77.8 7.00 7.00 2.37 121 24.4 8.00 8.00 0.820 25.5 4.62 7.00 7.00 13.3 368 80.5
Anions and Nutrients
Acidity (as CaCO3) mg/L 8.00 5.00 0.500 6.90 2.48 7.00 7.00 6.50 19.6 14.0 8.00 6.00 0.500 4.10 1.79 7.00 1.00 0.500 2.30 0.757
Alkalinity, Bicarbonate (as CaCO3) mg/L 8.00 8.00 60.8 191 149 7.00 7.00 84.6 106 95.2 8.00 8.00 129 140 134 7.00 7.00 30.0 111 92.6
Alkalinity, Carbonate (as CaCO3) mg/L 8.00 0 0.500 1.00 0.750 7.00 0 0.500 1.00 0.786 8.00 1.00 0.500 1.00 0.750 7.00 3.00 0.500 58.9 9.91
Alkalinity, Hydroxide (as CaCO3) mg/L 8.00 0 0.500 1.00 0.750 7.00 0 0.500 1.00 0.786 8.00 1.00 0.500 1.00 0.750 7.00 0 0.500 1.00 0.643
Alkalinity, Total (as CaCO3) mg/L 8.00 8.00 60.8 191 149 7.00 7.00 84.6 106 95.2 8.00 8.00 129 140 134 7.00 7.00 89.0 111 102
Ammonia as N mg/L 8.00 8.00 0.0488 0.272 0.185 7.00 5.00 0.00250 0.0660 0.0325 7.00 7.00 0.0494 0.0648 0.0581 6.00 3.00 0.00250 0.0565 0.0194
Bromide (Br) mg/L 8.00 0 0.0250 0.500 0.409 7.00 0 0.0500 0.250 0.132 8.00 1.00 0.0250 0.0250 0.0250 7.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 8.00 1.00 2.50 5.00 4.45 7.00 2.00 0.500 4.60 2.14 8.00 1.00 0.250 0.250 0.250 7.00 2.00 0.250 1.74 0.521
Fluoride (F) mg/L 8.00 8.00 0.760 1.23 1.03 7.00 1.00 0.0500 0.101 0.0644 8.00 8.00 0.0510 0.0780 0.0658 7.00 7.00 0.0880 0.137 0.111
Nitrate (as N) mg/L 8.00 0 0.00250 0.0500 0.0409 7.00 1.00 0.00500 0.0360 0.0166 8.00 1.00 0.00250 0.00250 0.00250 7.00 2.00 0.00250 0.00940 0.00429
Nitrite (as N) mg/L 8.00 0 0.000500 0.0100 0.00819 7.00 1.00 0.00100 0.00600 0.00314 8.00 2.00 0.000500 0.00130 0.000600 7.00 0 0.000500 0.000500 0.000500
Total Kjeldahl Nitrogen mg/L 8.00 8.00 0.150 0.560 0.319 7.00 6.00 0.0250 0.192 0.0946 8.00 4.00 0.0250 0.130 0.0461 7.00 7.00 0.0770 0.254 0.167
Total Nitrogen mg/L 8.00 8.00 0.150 0.560 0.319 7.00 6.00 0.0250 0.192 0.101 8.00 4.00 0.0150 0.130 0.0480 7.00 7.00 0.0850 0.263 0.169
Ortho Phosphate as P mg/L 6.00 6.00 0.00160 0.990 0.271 6.00 6.00 0.00110 0.0130 0.00476 5.00 6.00 0.00120 0.00360 0.00182 4.00 4.00 0.00230 0.0637 0.0177
Total Phosphate as P mg/L 8.00 8.00 0.0196 1.50 0.440 7.00 7.00 0.0129 0.0781 0.0471 8.00 7.00 0.00100 0.0200 0.00545 7.00 7.00 0.0125 0.345 0.0994
Sulfate (SO4) mg/L 8.00 8.00 1080 1630 1394 7.00 7.00 306 344 324 8.00 8.00 22.6 24.2 23.6 7.00 7.00 19.6 72.9 32.3
Cyanides
Cyanide, Weak Acid Diss mg/L 6.00 0 0.000500 0.000650 0.000525 5.00 1.00 0.000500 0.0103 0.00249 6.00 1.00 0.000500 0.00103 0.000588 5.00 0 0.000500 0.000650 0.000530
Cyanide, Total mg/L 7.00 3.00 0.000500 0.00200 0.00104 7.00 4.00 0.000500 0.0312 0.00554 7.00 0 0.000500 0.000500 0.000500 7.00 2.00 0.000500 0.00200 0.000800
Thiocyante mg/L 2.00 2.00 0.820 0.890 0.855 2.00 2.00 0.570 0.590 0.580 2.00 1.00 0.250 0.250 0.250 2.00 0 0.250 0.250 0.250
Cyanide, Free mg/L 3.00 0 0.000500 0.00250 0.00183 3.00 0 0.000500 0.00250 0.00183 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250
Organic/Inorganic Carbon
Total Organic Carbon mg/L 8.00 8.00 0.530 2.69 1.71 7.00 7.00 1.04 4.15 2.63 8.00 3.00 0.250 0.630 0.361 7.00 7.00 0.950 11.5 5.42
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW13A RES-MW13B RES-MW-14A RES-MW-14B
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Appendix F-1.4.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Physical Tests, Anions, Nutrients, Organic Carbon and Cyanides

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Field Measurements
Temperature °C 5.00 5.00 3.50 9.46 5.98 4.00 4.00 4.10 7.14 5.87 6.00 6.00 3.80 5.70 4.73
Specific Conductance μS/cm 5.00 5.00 692 1286 924 4.00 4.00 278 658 485 7.00 7.00 265 416 304
pH pH units 5.00 5.00 6.82 8.24 7.63 4.00 4.00 7.17 7.73 7.50 6.00 6.00 7.56 8.46 8.22
Oxidation-Reduction Potential mV 5.00 5.00 -129 310 -6.82 4.00 4.00 -318 233 -21.5 6.00 6.00 -284 86.0 -106
Dissolved Oxygen mg/L 5.00 5.00 0.720 13.3 5.48 4.00 4.00 0.690 7.63 4.09 7.00 7.00 0.160 23.0 7.23
Physical Tests
Colour, True mg/L 6.00 0 2.50 2.50 2.50 6.00 0 2.50 2.50 2.50 7.00 0 2.50 2.50 2.50
Conductivity mg/L 6.00 6.00 711 1510 937 6.00 6.00 292 727 523 7.00 7.00 262 319 296
Hardness (as CaCO3) mg/L 5.00 5.00 173 330 227 5.00 5.00 134 296 234 6.00 6.00 51.6 64.7 56.8
pH pH units 6.00 6.00 7.94 8.14 8.06 6.00 6.00 7.85 8.07 8.00 7.00 7.00 8.01 8.30 8.17
Total Suspended Solids mg/L 6.00 6.00 4.90 325 63.2 6.00 5.00 1.50 133 49.6 7.00 7.00 20.1 344 112
Total Dissolved Solids mg/L 6.00 6.00 468 1090 646 6.00 6.00 214 545 381 7.00 7.00 193 413 252
Turbidity mg/L 6.00 6.00 6.01 265 51.1 6.00 6.00 2.84 103 37.6 7.00 7.00 26.2 704 196
Anions and Nutrients
Acidity (as CaCO3) mg/L 6.00 6.00 4.30 6.50 5.62 6.00 5.00 0.500 6.00 3.37 7.00 4.00 0.500 3.10 1.14
Alkalinity, Bicarbonate (as CaCO3) mg/L 6.00 6.00 287 372 342 6.00 6.00 78.0 129 104 7.00 7.00 114 133 127
Alkalinity, Carbonate (as CaCO3) mg/L 6.00 1.00 0.500 7.20 1.87 6.00 0 0.500 1.00 0.750 7.00 2.00 0.500 2.60 1.01
Alkalinity, Hydroxide (as CaCO3) mg/L 6.00 0 0.500 1.00 0.750 6.00 0 0.500 1.00 0.750 7.00 0 0.500 0.500 0.500
Alkalinity, Total (as CaCO3) mg/L 6.00 6.00 287 372 343 6.00 6.00 78.0 129 104 7.00 7.00 114 133 127
Ammonia as N mg/L 5.00 4.00 0.00250 0.611 0.307 5.00 3.00 0.00250 0.00800 0.00870 6.00 6.00 0.310 0.484 0.418
Bromide (Br) mg/L 6.00 3.00 0.113 6.51 1.25 6.00 1.00 0.0250 6.97 1.18 7.00 0 0.0250 0.0250 0.0250
Chloride (Cl) mg/L 6.00 1.00 0.250 10.0 2.79 6.00 1.00 0.250 2.50 0.778 7.00 1.00 0.250 0.520 0.289
Fluoride (F) mg/L 6.00 6.00 2.09 3.69 3.23 6.00 6.00 0.206 0.629 0.353 7.00 7.00 0.223 0.391 0.335
Nitrate (as N) mg/L 6.00 1.00 0.0125 0.0250 0.0194 6.00 1.00 0.00250 0.0250 0.00798 7.00 5.00 0.00250 0.249 0.0718
Nitrite (as N) mg/L 6.00 0 0.000500 0.00500 0.00308 6.00 0 0.000500 0.00500 0.00125 7.00 5.00 0.000500 0.0217 0.00796
Total Kjeldahl Nitrogen mg/L 6.00 6.00 0.390 2.56 1.18 6.00 3.00 0.0250 0.160 0.0595 7.00 7.00 0.350 0.783 0.534
Total Nitrogen mg/L 6.00 6.00 0.390 2.56 1.18 6.00 4.00 0.0250 0.160 0.0632 7.00 7.00 0.350 0.894 0.612
Ortho Phosphate as P mg/L 4.00 2.00 0.000500 0.0255 0.00703 4.00 4.00 0.00110 0.00550 0.00248 7.00 5.00 0.000500 0.0185 0.00511
Total Phosphate as P mg/L 6.00 6.00 0.0420 0.572 0.259 6.00 6.00 0.00570 0.0768 0.0401 7.00 7.00 0.0248 0.963 0.239
Sulfate (SO4) mg/L 6.00 6.00 41.3 492 176 6.00 6.00 67.1 265 171 7.00 7.00 28.2 34.6 32.5
Cyanides
Cyanide, Weak Acid Diss mg/L 5.00 0 0.000500 0.000650 0.000530 5.00 0 0.000500 0.00100 0.000630 7.00 0 0.000500 0.000500 0.000500
Cyanide, Total mg/L 6.00 3.00 0.000500 0.00350 0.00177 6.00 1.00 0.000500 0.00150 0.000750 7.00 0 0.000500 0.000500 0.000500
Thiocyante mg/L 2.00 2.00 0.750 0.800 0.775 2.00 2.00 0.560 0.630 0.595 0 0 0 0 NA
Cyanide, Free mg/L 2.00 0 0.00250 0.00250 0.00250 2.00 0 0.00250 0.00250 0.00250 0 0 0 0 NA
Organic/Inorganic Carbon
Total Organic Carbon mg/L 6.00 6.00 6.30 32.1 13.0 6.00 6.00 0.960 5.15 2.61 7.00 7.00 0.600 8.23 4.28
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data
NA - Not Applicable

RES-MW-15A RES-MW-15B KC11-OVB39
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 6.00 2.00 0.00150 0.00630 0.00230 6.00 1.00 0.00150 0.00490 0.00150 3.00 1.00 0.00150 0.00580 0.00293 4.00 2.00 0.00150 0.0847 0.0230
Antimony (Sb)-Dissolved mg/L 6.00 6.00 0.00144 0.0219 0.00161 6.00 6.00 0.00324 0.00918 0.00352 3.00 2.00 0.0000500 0.000360 0.000220 4.00 2.00 0.0000500 0.000170 0.0000975
Arsenic (As)-Dissolved mg/L 6.00 6.00 0.00646 0.0105 0.00686 6.00 6.00 0.00872 0.0101 0.00965 3.00 3.00 0.000960 0.0439 0.0158 4.00 4.00 0.000300 0.000805 0.000674
Barium (Ba)-Dissolved mg/L 6.00 6.00 0.00974 0.0187 0.0107 6.00 6.00 0.0164 0.0311 0.0176 3.00 3.00 0.0189 0.0577 0.0424 4.00 4.00 0.0145 0.0187 0.0169
Beryllium (Be)-Dissolved mg/L 6.00 0 0.0000500 0.0000500 0.0000500 6.00 0 0.0000500 0.0000500 0.0000500 3.00 0 0.0000500 0.0000500 0.0000500 4.00 0 0.0000500 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 6.00 0 0.0000250 0.0000250 0.0000250 6.00 0 0.0000250 0.0000250 0.0000250 3.00 0 0.0000250 0.0000250 0.0000250 4.00 0 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 6.00 6.00 0.0730 0.0900 0.0811 6.00 6.00 0.0100 0.0130 0.0118 3.00 2.00 0.00500 0.165 0.0600 4.00 4.00 0.236 0.259 0.244
Cadmium (Cd)-Dissolved mg/L 6.00 1.00 0.00000250 0.00000455 0.00000250 6.00 1.00 0.00000250 0.0000115 0.00000301 3.00 3.00 0.00000560 0.0000398 0.0000237 4.00 1.00 0.00000250 0.00000550 0.00000325
Calcium (Ca)-Dissolved mg/L 6.00 6.00 91.2 109 98.5 6.00 6.00 79.2 97.4 87.6 3.00 3.00 49.9 147 83.9 4.00 4.00 112 118 115
Chromium (Cr)-Dissolved mg/L 6.00 0 0.0000500 0.0000500 0.0000500 6.00 1.00 0.0000500 0.00161 0.0000500 3.00 1.00 0.0000500 0.000230 0.000110 4.00 1.00 0.0000500 0.000170 0.0000800
Cobalt (Co)-Dissolved mg/L 6.00 1.00 0.0000500 0.000150 0.0000500 6.00 1.00 0.0000500 0.000290 0.0000500 3.00 2.00 0.0000500 0.000290 0.000150 4.00 2.00 0.0000500 0.000180 0.000113
Copper (Cu)-Dissolved mg/L 6.00 0 0.000250 0.000250 0.000250 6.00 1.00 0.000250 0.00204 0.000250 3.00 3.00 0.000590 0.00362 0.00189 4.00 0 0.000250 0.000250 0.000250
Iron (Fe)-Dissolved mg/L 6.00 6.00 0.0760 0.196 0.183 6.00 5.00 0.0150 0.139 0.127 3.00 0 0.0150 0.0150 0.0150 4.00 3.00 0.0150 2.68 2.00
Lead (Pb)-Dissolved mg/L 6.00 0 0.0000250 0.0000485 0.0000309 6.00 3.00 0.0000250 0.0000770 0.0000401 3.00 1.00 0.0000250 0.000120 0.0000567 4.00 1.00 0.0000250 0.0000760 0.0000378
Lithium (Li)-Dissolved mg/L 6.00 6.00 0.0321 0.0467 0.0376 6.00 6.00 0.00360 0.00650 0.00448 3.00 2.00 0.000500 0.0972 0.0337 4.00 4.00 0.201 0.236 0.216
Magnesium (Mg)-Dissolved mg/L 6.00 6.00 7.17 8.36 7.62 6.00 6.00 4.85 6.49 5.58 3.00 3.00 2.72 21.9 9.30 4.00 4.00 23.9 26.3 24.9
Manganese (Mn)-Dissolved mg/L 6.00 6.00 0.246 0.293 0.276 6.00 6.00 0.170 0.199 0.185 3.00 3.00 0.479 0.646 0.558 4.00 4.00 0.0590 0.0680 0.0635
Mercury (Hg)-Dissolved mg/L 6.00 1.00 0.00000250 0.00000400 0.00000250 6.00 0 0.00000250 0.00000250 0.00000250 3.00 0 0.00000250 0.00000250 0.00000250 4.00 0 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 6.00 6.00 0.00353 0.00393 0.00369 6.00 6.00 0.00308 0.00395 0.00316 3.00 3.00 0.0192 0.0363 0.0255 4.00 4.00 0.00299 0.00341 0.00323
Nickel (Ni)-Dissolved mg/L 6.00 0 0.000250 0.000250 0.000250 6.00 1.00 0.000250 0.000510 0.000250 3.00 2.00 0.000250 0.00233 0.00129 4.00 0 0.000250 0.000250 0.000250
Phosphorus (P)-Dissolved mg/L 6.00 0 0.150 0.150 0.150 6.00 0 0.150 0.150 0.150 3.00 0 0.150 0.150 0.150 4.00 0 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 6.00 6.00 0.721 1.16 0.744 6.00 6.00 0.547 2.29 0.611 3.00 3.00 0.864 2.96 1.87 4.00 4.00 1.74 1.99 1.85
Selenium (Se)-Dissolved mg/L 6.00 0 0.0000250 0.0000250 0.0000250 6.00 1.00 0.0000250 0.000227 0.0000250 3.00 0 0.0000250 0.0000250 0.0000250 4.00 0 0.0000250 0.0000250 0.0000250
Silicon (Si)-Dissolved mg/L 6.00 6.00 6.86 7.90 7.50 6.00 6.00 5.47 6.35 5.93 3.00 3.00 3.60 7.02 4.78 4.00 4.00 7.43 7.86 7.63
Silver (Ag)-Dissolved mg/L 6.00 0 0.00000500 0.00000500 0.00000500 6.00 0 0.00000500 0.00000500 0.00000500 3.00 0 0.00000500 0.00000500 0.00000500 4.00 1.00 0.00000500 0.0000490 0.0000160
Sodium (Na)-Dissolved mg/L 6.00 6.00 22.2 27.9 25.9 6.00 6.00 4.10 6.30 4.96 3.00 3.00 4.00 79.9 30.2 4.00 4.00 154 171 162
Strontium (Sr)-Dissolved mg/L 6.00 6.00 1.29 1.64 1.47 6.00 6.00 0.713 0.851 0.775 3.00 3.00 0.306 4.80 1.86 4.00 4.00 6.21 6.54 6.42
Sulfur - Dissolved mg/L 0 0 - - n/a 0 0 - - n/a 3.00 3.00 10.9 140 54.8 4.00 4.00 119 122 120
Thallium (Tl)-Dissolved mg/L 6.00 0 0.00000500 0.00000500 0.00000500 6.00 0 0.00000500 0.00000500 0.00000500 3.00 1.00 0.00000500 0.0000670 0.0000257 4.00 0 0.00000500 0.00000500 0.00000500
Tin (Sn)-Dissolved mg/L 6.00 0 0.0000500 0.0000500 0.0000500 6.00 0 0.0000500 0.0000900 0.0000567 3.00 2.00 0.0000500 0.000480 0.000283 4.00 0 0.0000500 0.0000500 0.0000500
Titanium (Ti)-Dissolved mg/L 6.00 1.00 0.00500 0.0140 0.00650 6.00 1.00 0.00500 0.0135 0.00642 3.00 0 0.00500 0.00500 0.00500 4.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 6.00 6.00 0.0000170 0.0000405 0.0000230 6.00 6.00 0.0000600 0.000108 0.0000730 3.00 3.00 0.00149 0.00621 0.00313 4.00 4.00 0.0000150 0.0000815 0.0000351
Vanadium (V)-Dissolved mg/L 6.00 0 0.000250 0.000250 0.000250 6.00 0 0.000250 0.000250 0.000250 3.00 0 0.000250 0.000250 0.000250 4.00 0 0.000250 0.000250 0.000250
Zinc (Zn)-Dissolved mg/L 6.00 1.00 0.00150 0.00740 0.00248 6.00 2.00 0.00150 0.00450 0.00247 3.00 2.00 0.00150 0.0172 0.0101 4.00 0 0.00110 0.00150 0.00140
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

EA-15-2A EA-15-2B KC08-03 KC-09-09
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 3.00 0 0.00150 0.00150 0.00150 7.00 2.00 0.00150 0.0139 0.00446 7.00 4.00 0.00150 0.0224 0.00724 2.00 2.00 0.00710 0.0161 n/a
Antimony (Sb)-Dissolved mg/L 3.00 3.00 0.000180 0.000220 0.000203 7.00 7.00 0.000230 0.0105 0.00206 7.00 7.00 0.00216 0.00620 0.00328 2.00 1.00 0.0000500 0.000230 n/a
Arsenic (As)-Dissolved mg/L 3.00 3.00 0.0130 0.0146 0.0136 7.00 7.00 0.00916 0.0633 0.0198 7.00 7.00 0.00349 0.00791 0.00486 2.00 2.00 0.00310 0.00311 n/a
Barium (Ba)-Dissolved mg/L 3.00 3.00 0.0173 0.0184 0.0179 7.00 7.00 0.00717 0.0115 0.00904 7.00 7.00 0.0103 0.0167 0.0136 2.00 2.00 0.0145 0.0238 n/a
Beryllium (Be)-Dissolved mg/L 3.00 3.00 0.000100 0.000120 0.000113 7.00 0 0.0000500 0.00125 0.000564 7.00 0 0.0000500 0.000500 0.000171 2.00 0 0.000250 0.000250 n/a
Bismuth (Bi)-Dissolved mg/L 3.00 0 0.0000250 0.0000250 0.0000250 7.00 0 0.0000250 0.00125 0.000550 7.00 0 0.0000250 0.000500 0.000157 2.00 0 0.000250 0.000250 n/a
Boron (B)-Dissolved mg/L 3.00 3.00 0.0990 0.107 0.104 7.00 4.00 0.0250 0.0280 0.0261 7.00 0 0.00500 0.0100 0.00571 2.00 0 0.00500 0.00500 n/a
Cadmium (Cd)-Dissolved mg/L 3.00 1.00 0.00000250 0.0000173 0.00000827 7.00 1.00 0.00000250 0.0000390 0.0000141 7.00 7.00 0.0000129 0.0000740 0.0000483 2.00 1.00 0.00000500 0.0000530 n/a
Calcium (Ca)-Dissolved mg/L 3.00 3.00 160 185 169 7.00 7.00 213 247 231 7.00 7.00 57.0 72.5 64.3 2.00 2.00 65.9 66.4 n/a
Chromium (Cr)-Dissolved mg/L 3.00 0 0.0000500 0.0000500 0.0000500 7.00 0 0.0000500 0.00125 0.000564 7.00 3.00 0.0000500 0.00158 0.000444 2.00 0 0.000250 0.000250 n/a
Cobalt (Co)-Dissolved mg/L 3.00 0 0.0000500 0.0000500 0.0000500 7.00 0 0.0000500 0.000250 0.000136 7.00 3.00 0.0000500 0.000280 0.000110 2.00 1.00 0.0000500 0.000320 n/a
Copper (Cu)-Dissolved mg/L 3.00 0 0.000250 0.000250 0.000250 7.00 1.00 0.000250 0.000620 0.000328 7.00 6.00 0.000250 0.00189 0.00120 2.00 2.00 0.000420 0.00153 n/a
Iron (Fe)-Dissolved mg/L 3.00 3.00 0.933 1.09 0.997 7.00 6.00 0.0150 0.437 0.327 7.00 0 0.0150 0.0150 0.0150 2.00 1.00 0.0150 0.0540 n/a
Lead (Pb)-Dissolved mg/L 3.00 0 0.0000250 0.0000250 0.0000250 7.00 3.00 0.0000250 0.000460 0.000127 7.00 5.00 0.0000250 0.000710 0.000256 2.00 1.00 0.0000250 0.000213 n/a
Lithium (Li)-Dissolved mg/L 3.00 3.00 0.125 0.154 0.136 7.00 4.00 0.0125 0.0174 0.0146 7.00 4.00 0.00250 0.00500 0.00317 2.00 0 0.00250 0.00250 n/a
Magnesium (Mg)-Dissolved mg/L 3.00 3.00 25.9 30.6 28.5 7.00 7.00 8.26 8.75 8.58 7.00 7.00 3.57 4.60 4.14 2.00 2.00 2.75 2.79 n/a
Manganese (Mn)-Dissolved mg/L 3.00 3.00 0.0977 0.104 0.100 7.00 7.00 0.479 0.497 0.488 7.00 7.00 0.00712 0.350 0.200 2.00 2.00 0.138 0.142 n/a
Mercury (Hg)-Dissolved mg/L 3.00 0 0.00000250 0.00000250 0.00000250 7.00 0 0.00000250 0.00000500 0.00000357 7.00 1.00 0.00000250 0.0000487 0.0000102 2.00 0 0.00000500 0.00000500 n/a
Molybdenum (Mo)-Dissolved mg/L 3.00 3.00 0.0297 0.0312 0.0304 7.00 7.00 0.00950 0.0110 0.0103 7.00 7.00 0.0130 0.105 0.0338 2.00 2.00 0.0291 0.0309 n/a
Nickel (Ni)-Dissolved mg/L 3.00 0 0.000250 0.000250 0.000250 7.00 0 0.000250 0.00125 0.000679 7.00 4.00 0.000250 0.00241 0.00119 2.00 1.00 0.000250 0.00175 n/a
Phosphorus (P)-Dissolved mg/L 3.00 0 0.150 0.150 0.150 7.00 0 0.150 0.150 0.150 7.00 0 0.150 0.150 0.150 2.00 0 0.150 0.150 n/a
Potassium (K)-Dissolved mg/L 3.00 3.00 2.35 2.52 2.41 7.00 7.00 1.15 1.43 1.24 7.00 7.00 0.451 0.590 0.513 2.00 2.00 1.00 1.00 n/a
Selenium (Se)-Dissolved mg/L 3.00 2.00 0.0000250 0.000978 0.000629 7.00 1.00 0.0000250 0.000600 0.000207 7.00 7.00 0.000290 0.00260 0.00175 2.00 0 0.0000500 0.000100 n/a
Silicon (Si)-Dissolved mg/L 3.00 3.00 5.54 5.94 5.71 7.00 7.00 5.81 6.55 6.24 7.00 7.00 4.16 4.58 4.40 2.00 2.00 5.45 5.65 n/a
Silver (Ag)-Dissolved mg/L 3.00 0 0.00000500 0.00000500 0.00000500 7.00 1.00 0.00000500 0.0000250 0.0000150 7.00 0 0.00000500 0.0000100 0.00000571 2.00 0 0.00000500 0.00000500 n/a
Sodium (Na)-Dissolved mg/L 3.00 3.00 161 176 169 7.00 7.00 14.0 16.1 15.0 7.00 7.00 2.30 4.50 2.99 2.00 2.00 2.00 2.10 n/a
Strontium (Sr)-Dissolved mg/L 3.00 3.00 6.72 7.54 7.24 7.00 7.00 4.11 4.72 4.44 7.00 7.00 0.978 1.16 1.07 2.00 2.00 0.778 0.890 n/a
Sulfur - Dissolved mg/L 3.00 3.00 239 282 260 4.00 4.00 173 188 180 4.00 4.00 29.6 38.8 35.4 0 0 0 0 n/a
Thallium (Tl)-Dissolved mg/L 3.00 0 0.00000500 0.00000500 0.00000500 7.00 0 0.00000500 0.000250 0.000110 7.00 0 0.00000500 0.000100 0.0000314 2.00 0 0.0000500 0.0000500 0.0000500
Tin (Sn)-Dissolved mg/L 3.00 0 0.0000500 0.0000500 0.0000500 7.00 0 0.0000500 0.000250 0.000136 7.00 1.00 0.0000500 0.00154 0.000270 2.00 2.00 0.000110 0.000180 0.000145
Titanium (Ti)-Dissolved mg/L 3.00 0 0.00500 0.00500 0.00500 7.00 1.00 0.00500 0.0145 0.00636 7.00 1.00 0.00500 0.0110 0.00586 2.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 3.00 3.00 0.00765 0.00873 0.00817 7.00 7.00 0.00116 0.00234 0.00148 7.00 7.00 0.00184 0.00359 0.00252 2.00 2.00 0.00291 0.00322 0.00307
Vanadium (V)-Dissolved mg/L 3.00 0 0.000250 0.000250 0.000250 7.00 0 0.000250 0.00250 0.00121 7.00 0 0.000250 0.00100 0.000429 2.00 0 0.000500 0.000500 0.000500
Zinc (Zn)-Dissolved mg/L 3.00 0 0.000500 0.00150 0.00117 7.00 0 0.00150 0.00250 0.00193 7.00 5.00 0.00150 0.00710 0.00346 2.00 1.00 0.000500 0.00150 0.00100
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW-04B RES-MW-05ARES-MW-04AKC17-64
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 4.00 3.00 0.00150 0.0209 n/a 3.00 3.00 3.92 16.2 7.51 4.00 4.00 0.0195 0.0787 0.0428 4.00 4.00 0.00660 0.0222 n/a
Antimony (Sb)-Dissolved mg/L 4.00 2.00 0.000100 0.000220 n/a 3.00 2.00 0.000230 0.000260 1.00 4.00 2.00 0.000250 0.00436 0.00176 4.00 4.00 0.00114 0.0119 n/a
Arsenic (As)-Dissolved mg/L 4.00 4.00 0.00632 0.00777 n/a 3.00 3.00 0.000320 0.000610 1.00 4.00 4.00 0.00354 0.0286 0.0132 4.00 4.00 0.0545 0.0644 n/a
Barium (Ba)-Dissolved mg/L 4.00 4.00 0.0103 0.0115 n/a 3.00 3.00 0.00920 0.0123 1.01 4.00 4.00 0.0458 0.304 0.120 4.00 4.00 0.0186 0.0204 n/a
Beryllium (Be)-Dissolved mg/L 4.00 1.00 0.000220 0.000500 n/a 3.00 3.00 0.00104 0.00250 1.00 4.00 0 0.000250 0.00125 0.000813 4.00 0 0.000250 0.000250 n/a
Bismuth (Bi)-Dissolved mg/L 4.00 0 0.000250 0.000500 n/a 3.00 0 0.000250 0.00125 1.00 4.00 0 0.000250 0.00125 0.000813 4.00 0 0.000250 0.000250 n/a
Boron (B)-Dissolved mg/L 4.00 1.00 0.0100 0.0140 n/a 3.00 0 0.00500 0.0250 1.01 4.00 0 0.00500 0.0250 0.0163 4.00 0 0.00500 0.00500 n/a
Cadmium (Cd)-Dissolved mg/L 4.00 4.00 0.0000140 0.000214 n/a 3.00 3.00 0.00754 0.0195 1.01 4.00 2.00 0.00000500 0.000117 0.0000455 4.00 4.00 0.0000175 0.0000380 n/a
Calcium (Ca)-Dissolved mg/L 4.00 4.00 91.5 94.8 n/a 3.00 3.00 49.4 98.4 51.0 4.00 4.00 53.5 352 156 4.00 4.00 36.1 38.8 n/a
Chromium (Cr)-Dissolved mg/L 4.00 0 0.0000500 0.000500 n/a 3.00 0 0.000250 0.00125 1.00 4.00 4.00 0.00378 0.0983 0.0407 4.00 0 0.000250 0.000250 n/a
Cobalt (Co)-Dissolved mg/L 4.00 4.00 0.00735 0.0100 n/a 3.00 3.00 0.0115 0.0530 1.02 4.00 0 0.0000500 0.000250 0.000163 4.00 1.00 0.0000500 0.000130 n/a
Copper (Cu)-Dissolved mg/L 4.00 2.00 0.000100 0.00237 n/a 3.00 3.00 2.44 12.6 5.73 4.00 4.00 0.00405 0.0187 0.0111 4.00 3.00 0.0000500 0.000400 n/a
Iron (Fe)-Dissolved mg/L 4.00 4.00 5.36 7.00 n/a 3.00 3.00 11.1 50.7 20.9 4.00 0 0.0150 0.0150 0.0150 4.00 1.00 0.0150 0.0450 n/a
Lead (Pb)-Dissolved mg/L 4.00 0 0.0000250 0.0000500 n/a 3.00 3.00 0.0325 0.0890 1.04 4.00 2.00 0.0000250 0.000840 0.000376 4.00 0 0.0000250 0.0000250 n/a
Lithium (Li)-Dissolved mg/L 4.00 2.00 0.00500 0.0110 n/a 3.00 2.00 0.0105 0.0125 1.01 4.00 2.00 0.00250 0.0460 0.0231 4.00 0 0.00250 0.00250 n/a
Magnesium (Mg)-Dissolved mg/L 4.00 4.00 7.99 8.79 n/a 3.00 3.00 6.04 15.8 8.17 4.00 3.00 0.0125 0.370 0.151 4.00 4.00 0.985 1.21 n/a
Manganese (Mn)-Dissolved mg/L 4.00 4.00 2.71 3.05 n/a 3.00 3.00 0.835 2.75 2.15 4.00 4.00 0.000210 0.00104 0.000709 4.00 4.00 0.0339 0.0464 n/a
Mercury (Hg)-Dissolved mg/L 4.00 0 0.00000500 0.00000500 n/a 3.00 0 0.00000500 0.00000500 1.00 4.00 0 0.00000500 0.00000500 0.00000500 4.00 0 0.00000500 0.00000500 n/a
Molybdenum (Mo)-Dissolved mg/L 4.00 4.00 0.00132 0.00217 n/a 3.00 3.00 0.000260 0.000930 1.00 4.00 4.00 0.0113 0.0552 0.0293 4.00 4.00 0.00659 0.00711 n/a
Nickel (Ni)-Dissolved mg/L 4.00 4.00 0.00240 0.00320 n/a 3.00 3.00 0.00629 0.0210 1.01 4.00 1.00 0.000250 0.00290 0.00123 4.00 0 0.000250 0.000250 n/a
Phosphorus (P)-Dissolved mg/L 4.00 0 0.150 0.150 n/a 3.00 0 0.150 0.150 1.11 4.00 0 0.150 0.150 0.150 4.00 0 0.150 0.150 n/a
Potassium (K)-Dissolved mg/L 4.00 4.00 1.72 1.76 n/a 3.00 3.00 0.893 1.41 1.82 4.00 4.00 4.14 30.7 19.1 4.00 4.00 0.278 0.381 n/a
Selenium (Se)-Dissolved mg/L 4.00 0 0.0000500 0.000200 n/a 3.00 3.00 0.000410 0.00169 1.00 4.00 3.00 0.000200 0.00263 0.00118 4.00 1.00 0.000100 0.00115 n/a
Silicon (Si)-Dissolved mg/L 4.00 4.00 5.15 6.00 n/a 3.00 3.00 9.28 15.9 9.85 4.00 4.00 1.31 5.69 3.46 4.00 4.00 4.06 4.53 n/a
Silver (Ag)-Dissolved mg/L 4.00 0 0.00000500 0.0000100 n/a 3.00 1.00 0.00000500 0.0000250 1.00 4.00 0 0.00000500 0.0000250 0.0000163 4.00 0 0.00000500 0.00000500 n/a
Sodium (Na)-Dissolved mg/L 4.00 4.00 18.9 30.9 n/a 3.00 3.00 8.90 15.9 9.98 4.00 4.00 37.1 419 197 4.00 4.00 2.00 4.10 n/a
Strontium (Sr)-Dissolved mg/L 4.00 4.00 0.920 0.992 n/a 3.00 3.00 0.395 0.825 1.41 4.00 4.00 1.12 5.39 2.70 4.00 4.00 0.313 0.382 n/a
Sulfur - Dissolved mg/L 0 0 0 0 n/a 0 0 0 0 n/a 0 0 0 0 n/a 0 0 0 0 n/a
Thallium (Tl)-Dissolved mg/L 4.00 1.00 0.0000240 0.000100 0.0000810 3.00 0 0.0000500 0.000250 0.000117 4.00 0 0.0000500 0.000250 0.000163 4.00 0 0.0000500 0.0000500 0.0000500
Tin (Sn)-Dissolved mg/L 4.00 0 0.0000500 0.000100 0.0000875 3.00 1.00 0.0000500 0.000250 0.000153 4.00 2.00 0.000100 0.00134 0.000468 4.00 2.00 0.0000500 0.000150 0.0000875
Titanium (Ti)-Dissolved mg/L 4.00 1.00 0.00500 0.0100 0.00625 3.00 0 0.00500 0.00500 0.00500 4.00 1.00 0.00500 0.0150 0.00750 4.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 4.00 4.00 0.000175 0.000239 0.000199 3.00 3.00 0.00214 0.00707 0.00398 4.00 0 0.00000500 0.0000250 0.0000163 4.00 4.00 0.000205 0.000446 0.000286
Vanadium (V)-Dissolved mg/L 4.00 0 0.000500 0.00100 0.000875 3.00 0 0.000500 0.00250 0.00117 4.00 3.00 0.00250 0.0109 0.00785 4.00 0 0.000500 0.000500 0.000500
Zinc (Zn)-Dissolved mg/L 4.00 4.00 0.119 0.210 0.164 3.00 3.00 0.291 0.898 0.496 4.00 1.00 0.000500 0.00600 0.00250 4.00 1.00 0.000500 0.00130 0.000700
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW-06A RES-MW-06B RES-MW-07A RES-MW-07B
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 3.00 1.00 0.00100 0.00330 n/a 3.00 3.00 1.38 1.76 n/a 2.00 2.00 0.0180 0.0183 n/a 2.00 2.00 0.00580 0.0135 n/a
Antimony (Sb)-Dissolved mg/L 3.00 1.00 0.000100 0.000130 n/a 3.00 0 0.0000500 0.000100 n/a 2.00 2.00 0.000260 0.00352 n/a 2.00 2.00 0.000350 0.00237 n/a
Arsenic (As)-Dissolved mg/L 3.00 3.00 0.00121 0.00241 n/a 3.00 3.00 0.000740 0.000850 n/a 2.00 2.00 0.000100 0.00207 n/a 2.00 2.00 0.000440 0.000770 n/a
Barium (Ba)-Dissolved mg/L 3.00 3.00 0.0116 0.0126 n/a 3.00 3.00 0.0201 0.0291 n/a 2.00 2.00 0.0142 0.0330 n/a 2.00 2.00 0.0292 0.0529 n/a
Beryllium (Be)-Dissolved mg/L 3.00 0 0.0000500 0.000500 n/a 3.00 1.00 0.000210 0.000500 n/a 2.00 0 0.000250 0.000250 n/a 2.00 0 0.000250 0.000250 n/a
Bismuth (Bi)-Dissolved mg/L 3.00 0 0.0000250 0.000500 n/a 3.00 0 0.0000250 0.000500 n/a 2.00 0 0.000250 0.000250 n/a 2.00 0 0.000250 0.000250 n/a
Boron (B)-Dissolved mg/L 3.00 0 0.00500 0.0100 n/a 3.00 0 0.00500 0.0100 n/a 2.00 0 0.00500 0.00500 n/a 2.00 0 0.00500 0.00500 n/a
Cadmium (Cd)-Dissolved mg/L 3.00 1.00 0.0000100 0.0000742 n/a 3.00 3.00 0.00134 0.00249 n/a 2.00 2.00 0.000282 0.000394 n/a 2.00 2.00 0.0000560 0.0000600 n/a
Calcium (Ca)-Dissolved mg/L 3.00 3.00 114 153 n/a 3.00 3.00 110 148 n/a 2.00 2.00 46.8 102 n/a 2.00 2.00 66.7 67.3 n/a
Chromium (Cr)-Dissolved mg/L 3.00 0 0.0000500 0.000500 n/a 3.00 1.00 0.000170 0.000500 n/a 2.00 0 0.000250 0.000450 n/a 2.00 1.00 0.000250 0.00149 n/a
Cobalt (Co)-Dissolved mg/L 3.00 3.00 0.00286 0.00554 n/a 3.00 3.00 0.0239 0.0357 n/a 2.00 1.00 0.0000500 0.000570 n/a 2.00 2.00 0.000120 0.000700 n/a
Copper (Cu)-Dissolved mg/L 3.00 0 0.000100 0.000250 n/a 3.00 3.00 2.01 2.20 n/a 2.00 2.00 0.00453 0.0209 n/a 2.00 2.00 0.00227 0.00458 n/a
Iron (Fe)-Dissolved mg/L 3.00 3.00 9.89 13.6 n/a 3.00 3.00 33.7 45.9 n/a 2.00 1.00 0.0150 0.0540 n/a 2.00 0 0.0150 0.0150 n/a
Lead (Pb)-Dissolved mg/L 3.00 0 0.0000250 0.0000500 n/a 3.00 1.00 0.0000250 0.000120 n/a 2.00 1.00 0.0000250 0.000127 n/a 2.00 0 0.0000250 0.0000250 n/a
Lithium (Li)-Dissolved mg/L 3.00 1.00 0.00250 0.00500 n/a 3.00 1.00 0.00480 0.00500 n/a 2.00 0 0.00250 0.00250 n/a 2.00 1.00 0.00250 0.00610 n/a
Magnesium (Mg)-Dissolved mg/L 3.00 3.00 7.44 9.89 n/a 3.00 3.00 10.1 11.2 n/a 2.00 2.00 2.50 5.17 n/a 2.00 2.00 3.29 6.25 n/a
Manganese (Mn)-Dissolved mg/L 3.00 3.00 0.693 0.958 n/a 3.00 3.00 1.93 2.18 n/a 2.00 2.00 0.0550 0.263 n/a 2.00 2.00 0.0218 0.196 n/a
Mercury (Hg)-Dissolved mg/L 3.00 0 0.00000250 0.00000500 n/a 3.00 0 0.00000250 0.00000500 n/a 2.00 0 0.00000500 0.00000500 n/a 2.00 0 0.00000500 0.00000500 n/a
Molybdenum (Mo)-Dissolved mg/L 3.00 3.00 0.00159 0.00266 n/a 3.00 3.00 0.000480 0.000713 n/a 2.00 2.00 0.000726 0.00360 n/a 2.00 2.00 0.00494 0.0178 n/a
Nickel (Ni)-Dissolved mg/L 3.00 3.00 0.00190 0.00389 n/a 3.00 3.00 0.0130 0.0197 n/a 2.00 2.00 0.00356 0.00576 n/a 2.00 2.00 0.00184 0.00357 n/a
Phosphorus (P)-Dissolved mg/L 3.00 0 0.150 0.150 n/a 3.00 0 0.150 0.150 n/a 2.00 0 0.150 0.150 n/a 2.00 0 0.150 0.150 n/a
Potassium (K)-Dissolved mg/L 3.00 3.00 1.11 1.27 n/a 3.00 3.00 1.44 1.64 n/a 2.00 2.00 1.04 2.84 n/a 2.00 2.00 1.45 6.87 n/a
Selenium (Se)-Dissolved mg/L 3.00 0 0.0000450 0.000200 n/a 3.00 2.00 0.000128 0.000340 n/a 2.00 2.00 0.0137 0.0860 n/a 2.00 2.00 0.0149 0.0170 n/a
Silicon (Si)-Dissolved mg/L 3.00 3.00 7.92 8.42 n/a 3.00 3.00 12.1 13.1 n/a 2.00 2.00 5.78 6.45 n/a 2.00 2.00 4.26 6.01 n/a
Silver (Ag)-Dissolved mg/L 3.00 0 0.00000500 0.0000100 n/a 3.00 0 0.00000500 0.0000100 n/a 2.00 1.00 0.00000500 0.0000320 n/a 2.00 1.00 0.00000500 0.0000150 n/a
Sodium (Na)-Dissolved mg/L 3.00 3.00 2.20 2.65 n/a 3.00 2.00 1.00 4.80 n/a 2.00 2.00 2.50 3.00 n/a 2.00 2.00 3.30 13.3 n/a
Strontium (Sr)-Dissolved mg/L 3.00 3.00 0.508 0.683 n/a 3.00 3.00 0.624 0.828 n/a 2.00 2.00 0.245 0.562 n/a 2.00 2.00 0.328 0.339 n/a
Sulfur - Dissolved mg/L 0 0 0 0 n/a 0 0 0 0 n/a 0 0 0 0 n/a 0 0 0 0 n/a
Thallium (Tl)-Dissolved mg/L 3.00 0 0.00000500 0.000100 0.0000683 3.00 1.00 0.0000480 0.000100 0.0000827 2.00 0 0.0000500 0.0000500 0.0000500 2.00 0 0.0000500 0.0000500 0.0000500
Tin (Sn)-Dissolved mg/L 3.00 1.00 0.0000500 0.000320 0.000157 3.00 0 0.0000500 0.000100 0.0000833 2.00 2.00 0.000140 0.00109 0.000615 2.00 2.00 0.000170 0.000540 0.000355
Titanium (Ti)-Dissolved mg/L 3.00 0 0.00500 0.00500 0.00500 3.00 0 0.00500 0.00500 0.00500 2.00 0 0.00500 0.00500 0.00500 2.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 3.00 2.00 0.0000100 0.0000365 0.0000260 3.00 3.00 0.0000270 0.0000600 0.0000383 2.00 2.00 0.00138 0.00650 0.00394 2.00 2.00 0.00415 0.00718 0.00567
Vanadium (V)-Dissolved mg/L 3.00 0 0.000250 0.00100 0.000750 3.00 1.00 0.00100 0.00163 0.00121 2.00 0 0.000500 0.000500 0.000500 2.00 0 0.000500 0.000500 0.000500
Zinc (Zn)-Dissolved mg/L 3.00 3.00 0.00280 0.0387 0.0174 3.00 3.00 0.202 0.334 0.270 2.00 2.00 0.0177 0.0532 0.0355 2.00 2.00 0.00430 0.0101 0.00720
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW-9A RES-MW-09B RES-MW-10A RES-MW-10B
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 9.00 7.00 0.00250 0.226 0.100 10.0 9.00 0.00150 0.0288 0.0189 4.00 4.00 0.00410 0.0114 n/a 4.00 3.00 0.00320 0.824 0.210
Antimony (Sb)-Dissolved mg/L 9.00 0 0.000250 0.00100 0.000542 10.0 4.00 0.0000500 0.00422 0.000549 4.00 4.00 0.000350 0.0103 n/a 4.00 0 0.0000500 0.000410 0.000140
Arsenic (As)-Dissolved mg/L 9.00 5.00 0.000250 0.00134 0.000922 10.0 10.0 0.000850 0.00178 0.00126 4.00 4.00 0.000660 0.00189 n/a 4.00 3.00 0.00303 0.00379 0.00326
Barium (Ba)-Dissolved mg/L 9.00 9.00 0.0597 0.443 0.222 10.0 10.0 0.0906 0.117 0.100 4.00 4.00 0.0436 0.0477 n/a 4.00 3.00 0.0337 0.0556 0.0407
Beryllium (Be)-Dissolved mg/L 9.00 3.00 0.000250 0.00500 0.00230 10.0 1.00 0.0000500 0.000250 0.000136 4.00 0 0.000250 0.000250 n/a 4.00 0 0.000250 0.000250 0.000250
Bismuth (Bi)-Dissolved mg/L 9.00 0 0.000125 0.00500 0.00177 10.0 0 0.0000250 0.000250 0.000115 4.00 0 0.000250 0.000250 n/a 4.00 0 0.000250 0.000250 0.000250
Boron (B)-Dissolved mg/L 9.00 9.00 7.38 9.03 7.93 10.0 10.0 0.0920 0.124 0.109 4.00 4.00 0.0220 0.0280 n/a 4.00 0 0.00500 0.00500 0.00500
Cadmium (Cd)-Dissolved mg/L 9.00 5.00 0.0000125 0.000800 0.000186 10.0 1.00 0.00000250 0.0000400 0.00000735 4.00 2.00 0.00000500 0.0000240 n/a 4.00 1.00 0.00000500 0.0000225 0.0000118
Calcium (Ca)-Dissolved mg/L 9.00 9.00 256 482 432 10.0 10.0 21.0 35.5 27.2 4.00 4.00 41.5 50.7 n/a 4.00 3.00 50.9 56.8 53.5
Chromium (Cr)-Dissolved mg/L 9.00 4.00 0.000250 0.0150 0.00396 10.0 7.00 0.0000500 0.0131 0.00352 4.00 2.00 0.000250 0.00180 n/a 4.00 0 0.000250 0.000625 0.000344
Cobalt (Co)-Dissolved mg/L 9.00 9.00 0.00180 0.0530 0.0181 10.0 4.00 0.0000500 0.00165 0.000248 4.00 4.00 0.000210 0.000710 n/a 4.00 3.00 0.000180 0.000655 0.000339
Copper (Cu)-Dissolved mg/L 9.00 3.00 0.000500 0.00630 0.00189 10.0 4.00 0.000160 0.000540 0.000304 4.00 4.00 0.000150 0.000830 n/a 4.00 2.00 0.0000900 0.000520 0.000285
Iron (Fe)-Dissolved mg/L 9.00 9.00 0.111 23.4 12.3 10.0 10.0 1.43 31.6 5.46 4.00 3.00 0.0150 0.242 n/a 4.00 3.00 0.238 0.406 0.292
Lead (Pb)-Dissolved mg/L 9.00 0 0.000125 0.000500 0.000271 10.0 3.00 0.0000250 0.0000700 0.0000375 4.00 0 0.0000250 0.0000250 n/a 4.00 0 0.0000250 0.000257 0.0000830
Lithium (Li)-Dissolved mg/L 9.00 9.00 0.583 0.800 0.667 10.0 8.00 0.00250 0.00540 0.00439 4.00 4.00 0.00720 0.00820 n/a 4.00 0 0.00250 0.00250 0.00250
Magnesium (Mg)-Dissolved mg/L 9.00 9.00 237 299 265 10.0 10.0 4.42 8.35 5.91 4.00 4.00 15.2 16.5 n/a 4.00 3.00 6.17 8.63 7.03
Manganese (Mn)-Dissolved mg/L 9.00 9.00 0.767 4.26 2.53 10.0 10.0 0.238 0.444 0.316 4.00 4.00 0.0652 0.203 n/a 4.00 3.00 0.0828 0.135 0.100
Mercury (Hg)-Dissolved mg/L 10.0 0 0.00000250 0.0000125 0.00000425 11.0 0 0.00000250 0.000125 0.0000145 4.00 0 0.00000500 0.00000500 n/a 4.00 0 0.00000500 0.00000500 0.00000500
Molybdenum (Mo)-Dissolved mg/L 9.00 9.00 0.000785 0.00520 0.00209 10.0 10.0 0.000167 0.00215 0.000530 4.00 4.00 0.00263 0.00439 n/a 4.00 3.00 0.00293 0.00343 0.00313
Nickel (Ni)-Dissolved mg/L 9.00 9.00 0.0152 0.0850 0.0389 10.0 10.0 0.000750 0.00418 0.00133 4.00 4.00 0.000960 0.00289 n/a 4.00 0 0.000250 0.00125 0.000500
Phosphorus (P)-Dissolved mg/L 9.00 0 0.150 0.300 0.217 10.0 0 0.150 0.150 0.150 4.00 0 0.150 0.150 n/a 4.00 0 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 9.00 9.00 44.7 55.0 47.7 10.0 10.0 1.03 1.43 1.23 4.00 4.00 0.899 1.72 n/a 4.00 3.00 0.697 1.00 0.819
Selenium (Se)-Dissolved mg/L 9.00 0 0.000125 0.00200 0.000549 10.0 1.00 0.0000250 0.000170 0.0000570 4.00 1.00 0.000100 0.000540 n/a 4.00 0 0.000100 0.000115 0.000104
Silicon (Si)-Dissolved mg/L 9.00 9.00 8.69 11.4 10.5 10.0 10.0 7.08 7.83 7.44 4.00 4.00 6.87 8.88 n/a 4.00 3.00 5.91 8.64 6.70
Silver (Ag)-Dissolved mg/L 9.00 9.00 0.000470 0.00143 0.000756 10.0 0 0.00000500 0.00000500 0.00000500 4.00 0 0.00000500 0.00000500 n/a 4.00 0 0.00000500 0.0000165 0.00000788
Sodium (Na)-Dissolved mg/L 9.00 9.00 1140 1630 1437 10.0 10.0 20.8 31.2 25.9 4.00 4.00 11.7 25.7 n/a 4.00 3.00 3.50 7.15 4.51
Strontium (Sr)-Dissolved mg/L 9.00 9.00 4.02 5.98 5.56 10.0 10.0 0.227 0.338 0.270 4.00 4.00 1.52 1.67 n/a 4.00 3.00 0.516 0.621 0.547
Sulfur - Dissolved mg/L 4.00 4.00 17.0 18.1 17.4 4.00 4.00 2.61 3.55 3.10 0 0 0 0 n/a 0 -1 0 0 n/a
Thallium (Tl)-Dissolved mg/L 9.00 0 0.0000250 0.00100 0.000354 10.0 0 0.00000500 0.0000500 0.0000230 4.00 0 0.0000500 0.0000500 0.0000500 4.00 0 0.0000500 0.0000500 0.0000500
Tin (Sn)-Dissolved mg/L 9.00 0 0.000250 0.00100 0.000542 10.0 1.00 0.0000500 0.000200 0.0000650 4.00 3.00 0.0000500 0.000340 0.000193 4.00 0 0.0000500 0.000165 0.0000788
Titanium (Ti)-Dissolved mg/L 9.00 1.00 0.00500 0.0210 0.00789 10.0 0 0.00500 0.00500 0.00500 4.00 0 0.00500 0.00500 0.00500 4.00 0 0.00500 0.0320 0.0118
Uranium (U)-Dissolved mg/L 9.00 9.00 0.00393 0.0157 0.00742 10.0 4.00 0.00000500 0.0000180 0.00000840 4.00 4.00 0.000229 0.00107 0.000510 4.00 3.00 0.0000580 0.000393 0.000159
Vanadium (V)-Dissolved mg/L 9.00 5.00 0.00125 0.0100 0.00595 10.0 0 0.000250 0.000500 0.000350 4.00 0 0.000500 0.000500 0.000500 4.00 0 0.000500 0.00145 0.000738
Zinc (Zn)-Dissolved mg/L 9.00 7.00 0.00250 0.215 0.0620 10.0 7.00 0.00150 0.0120 0.00415 4.00 1.00 0.000500 0.00200 0.000875 4.00 0 0.000500 0.00245 0.00106
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW-12A RES-MW-12BRES-MW-11BRES-MW-11A
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 8.00 7.00 0.00500 0.0299 0.0152 7.00 4.00 0.00100 0.00500 0.00245 7.00 4.00 0.00150 0.0823 0.0145 6.00 6.00 0.00480 0.136 0.0384
Antimony (Sb)-Dissolved mg/L 8.00 3.00 0.000250 0.00580 0.00253 7.00 7.00 0.00632 0.0490 0.0389 7.00 7.00 0.00235 0.0245 0.00772 6.00 6.00 0.0123 0.0745 0.0353
Arsenic (As)-Dissolved mg/L 8.00 8.00 0.00375 0.0159 0.00959 7.00 7.00 0.00960 0.279 0.0242 7.00 7.00 0.0279 0.0458 0.0377 6.00 6.00 0.0458 0.0841 0.0617
Barium (Ba)-Dissolved mg/L 8.00 8.00 0.0145 0.0281 0.0212 7.00 7.00 0.0233 0.0399 0.0343 7.00 7.00 0.0445 0.0495 0.0463 6.00 6.00 0.0192 0.0581 0.0417
Beryllium (Be)-Dissolved mg/L 8.00 0 0.000250 0.00250 0.00163 7.00 0 0.0000500 0.000500 0.000388 7.00 0 0.0000500 0.000250 0.000164 6.00 0 0.0000500 0.000250 0.000183
Bismuth (Bi)-Dissolved mg/L 8.00 0 0.000125 0.00250 0.00159 7.00 0 0.0000250 0.000500 0.000381 7.00 0 0.0000250 0.000250 0.000186 6.00 0 0.0000250 0.000250 0.000175
Boron (B)-Dissolved mg/L 8.00 8.00 0.119 0.180 0.153 7.00 5.00 0.0100 0.0370 0.0188 7.00 0 0.00500 0.00500 0.00500 6.00 0 0.00500 0.00500 0.00500
Cadmium (Cd)-Dissolved mg/L 8.00 2.00 0.0000125 0.000110 0.0000631 7.00 7.00 0.0000854 0.000460 0.000441 7.00 1.00 0.00000250 0.0000110 0.00000564 6.00 4.00 0.00000250 0.0000320 0.0000150
Calcium (Ca)-Dissolved mg/L 8.00 8.00 56.5 81.3 72.0 7.00 7.00 103 125 116 7.00 7.00 40.0 43.0 41.8 6.00 6.00 29.3 38.5 34.2
Chromium (Cr)-Dissolved mg/L 8.00 0 0.000250 0.00250 0.00125 7.00 2.00 0.0000500 0.000770 0.000568 7.00 1.00 0.0000500 0.000680 0.000254 6.00 3.00 0.0000500 0.00257 0.000972
Cobalt (Co)-Dissolved mg/L 8.00 3.00 0.000250 0.00620 0.00276 7.00 7.00 0.00302 0.0131 0.00810 7.00 1.00 0.0000500 0.000210 0.0000729 6.00 4.00 0.0000500 0.000260 0.000152
Copper (Cu)-Dissolved mg/L 8.00 1.00 0.000500 0.00490 0.00241 7.00 6.00 0.000250 0.0150 0.00822 7.00 4.00 0.000130 0.000250 0.000206 6.00 5.00 0.000250 0.00262 0.000822
Iron (Fe)-Dissolved mg/L 8.00 6.00 0.0150 0.641 0.354 7.00 1.00 0.0150 7.62 0.0150 7.00 7.00 0.0580 0.201 0.137 6.00 3.00 0.0150 0.0620 0.0292
Lead (Pb)-Dissolved mg/L 8.00 0 0.000125 0.000250 0.000188 7.00 0 0.0000250 0.0000500 0.0000438 7.00 1.00 0.0000250 0.000146 0.0000423 6.00 2.00 0.0000250 0.000103 0.0000465
Lithium (Li)-Dissolved mg/L 8.00 8.00 0.267 0.537 0.401 7.00 4.00 0.00230 0.00500 0.00440 7.00 3.00 0.00109 0.00250 0.00194 6.00 3.00 0.00130 0.00710 0.00298
Magnesium (Mg)-Dissolved mg/L 8.00 8.00 9.39 14.5 12.1 7.00 7.00 9.10 11.4 10.4 7.00 7.00 7.48 9.10 8.17 6.00 6.00 0.847 3.95 3.07
Manganese (Mn)-Dissolved mg/L 8.00 8.00 0.241 0.917 0.686 7.00 7.00 2.45 3.49 3.09 7.00 7.00 0.0112 0.0270 0.0177 6.00 6.00 0.00184 0.0512 0.0310
Mercury (Hg)-Dissolved mg/L 8.00 0 0.00000250 0.00000500 0.00000438 7.00 0 0.00000250 0.00000500 0.00000438 8.00 0 0.00000250 0.00000500 0.00000406 7.00 0 0.00000250 0.00000500 0.00000393
Molybdenum (Mo)-Dissolved mg/L 8.00 8.00 0.000830 0.00792 0.00483 7.00 7.00 0.0347 0.0669 0.0499 7.00 7.00 0.00163 0.00208 0.00194 6.00 6.00 0.00353 0.00596 0.00433
Nickel (Ni)-Dissolved mg/L 8.00 2.00 0.00125 0.00840 0.00446 7.00 7.00 0.00505 0.0246 0.0138 7.00 2.00 0.000250 0.00186 0.000534 6.00 6.00 0.000670 0.00611 0.00215
Phosphorus (P)-Dissolved mg/L 8.00 3.00 0.150 1.20 0.235 7.00 0 0.150 0.150 0.150 7.00 0 0.150 0.150 0.150 6.00 0 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 8.00 8.00 6.71 12.1 10.0 7.00 7.00 6.94 9.23 7.78 7.00 7.00 0.459 0.582 0.504 6.00 6.00 1.00 3.43 1.71
Selenium (Se)-Dissolved mg/L 8.00 1.00 0.000125 0.00455 0.000531 7.00 7.00 0.000176 0.00670 0.00296 7.00 0 0.0000250 0.000100 0.0000643 6.00 1.00 0.0000250 0.000480 0.000138
Silicon (Si)-Dissolved mg/L 8.00 8.00 2.46 3.73 3.03 7.00 7.00 7.15 8.32 7.57 7.00 7.00 6.83 7.56 7.22 6.00 6.00 5.53 7.38 6.25
Silver (Ag)-Dissolved mg/L 8.00 0 0.0000250 0.0000500 0.0000375 7.00 0 0.00000500 0.0000100 0.00000875 7.00 2.00 0.00000500 0.0000130 0.00000729 6.00 1.00 0.00000500 0.0000170 0.00000700
Sodium (Na)-Dissolved mg/L 8.00 8.00 461 726 587 7.00 7.00 18.5 51.1 35.7 7.00 7.00 3.90 6.00 4.47 6.00 6.00 4.90 31.9 13.7
Strontium (Sr)-Dissolved mg/L 8.00 8.00 1.84 2.89 2.48 7.00 7.00 0.856 1.02 0.901 7.00 7.00 0.709 0.852 0.764 6.00 6.00 0.298 0.448 0.387
Sulfur - Dissolved mg/L 0 0 0 0 n/a 0 0 0 0 n/a 2.00 2.00 7.61 8.11 7.86 2.00 2.00 7.53 7.98 7.76
Thallium (Tl)-Dissolved mg/L 8.00 0 0.0000250 0.000500 0.000172 7.00 4.00 0.0000160 0.000100 0.0000641 7.00 0 0.00000500 0.0000500 0.0000307 6.00 0 0.00000500 0.0000500 0.0000350
Tin (Sn)-Dissolved mg/L 8.00 0 0.000250 0.000500 0.000313 7.00 2.00 0.0000500 0.000260 0.000123 7.00 2.00 0.0000500 0.000770 0.000173 6.00 6.00 0.000140 0.000950 0.000397
Titanium (Ti)-Dissolved mg/L 8.00 1.00 0.00500 0.0100 0.00563 7.00 2.00 0.00500 0.0150 0.00729 7.00 0 0.00500 0.00500 0.00500 6.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 8.00 8.00 0.0000920 0.000610 0.000318 7.00 7.00 0.000119 0.000438 0.000235 7.00 7.00 0.0000230 0.000100 0.0000452 6.00 6.00 0.000155 0.000569 0.000289
Vanadium (V)-Dissolved mg/L 8.00 0 0.00125 0.00500 0.00250 7.00 2.00 0.000250 0.00100 0.000690 7.00 0 0.000250 0.000500 0.000429 6.00 6.00 0.00208 0.00760 0.00358
Zinc (Zn)-Dissolved mg/L 8.00 1.00 0.00250 0.0610 0.0111 7.00 7.00 0.00840 0.144 0.0331 7.00 2.00 0.000500 0.00340 0.00116 6.00 3.00 0.000500 0.00540 0.00200
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW13A RES-MW13B RES-MW-14A RES-MW-14B
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Appendix F-1.5.  Baseline Groundwater Quality Summary Statistics for Monitoring Wells: Dissolved Metals

Location

Parameter Units
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean
Number of 

Samples

# above 
detection 

limit Minimum Maximum Mean

Aluminum (Al)-Dissolved mg/L 5.00 4.00 0.00150 0.00840 0.00512 5.00 4.00 0.00150 0.0214 0.0128 6.00 5.00 0.00150 0.0234 0.00845
Antimony (Sb)-Dissolved mg/L 5.00 4.00 0.0000500 0.00497 0.00145 5.00 5.00 0.00175 0.0280 0.0103 6.00 5.00 0.0000500 0.000430 0.000230
Arsenic (As)-Dissolved mg/L 5.00 5.00 0.00151 0.00477 0.00272 5.00 5.00 0.000780 0.00386 0.00193 6.00 6.00 0.000220 0.00119 0.000530
Barium (Ba)-Dissolved mg/L 5.00 5.00 0.0520 0.0766 0.0644 5.00 5.00 0.0276 0.0594 0.0626 6.00 6.00 0.0293 0.0446 0.0336
Beryllium (Be)-Dissolved mg/L 5.00 0 0.0000500 0.00125 0.000470 5.00 0 0.0000500 0.000500 0.000320 6.00 0 0.0000500 0.0000500 0.0000500
Bismuth (Bi)-Dissolved mg/L 5.00 0 0.0000250 0.00125 0.000460 5.00 0 0.0000250 0.000500 0.000310 6.00 0 0.0000250 0.0000250 0.0000250
Boron (B)-Dissolved mg/L 5.00 5.00 0.0230 0.150 0.113 5.00 1.00 0.00500 0.0220 0.0114 6.00 6.00 0.0490 0.0590 0.0555
Cadmium (Cd)-Dissolved mg/L 5.00 2.00 0.00000250 0.0000750 0.0000266 5.00 5.00 0.00000980 0.0000730 0.0000435 6.00 4.00 0.00000250 0.0000262 0.0000107
Calcium (Ca)-Dissolved mg/L 5.00 5.00 38.8 109 63.1 5.00 5.00 51.0 112 88.5 6.00 6.00 14.6 18.6 16.3
Chromium (Cr)-Dissolved mg/L 5.00 2.00 0.000500 0.00281 0.00143 5.00 3.00 0.000500 0.00260 0.00107 6.00 3.00 0.0000500 0.000180 0.0000917
Cobalt (Co)-Dissolved mg/L 5.00 4.00 0.000250 0.00208 0.000930 5.00 5.00 0.000410 0.00131 0.000966 6.00 0 0.0000500 0.0000500 0.0000500
Copper (Cu)-Dissolved mg/L 5.00 3.00 0.000220 0.00356 0.00101 5.00 4.00 0.000250 0.00253 0.00268 6.00 3.00 0.000250 0.00148 0.000625
Iron (Fe)-Dissolved mg/L 5.00 4.00 0.0150 1.51 0.847 5.00 3.00 0.0150 0.687 0.160 6.00 0 0.0150 0.0150 0.0150
Lead (Pb)-Dissolved mg/L 5.00 1.00 0.0000250 0.000370 0.000104 5.00 2.00 0.0000250 0.000270 0.000102 6.00 1.00 0.0000250 0.0000570 0.0000303
Lithium (Li)-Dissolved mg/L 5.00 4.00 0.0100 0.0125 0.0109 5.00 0 0.000500 0.00500 0.00320 6.00 6.00 0.0735 0.0849 0.0789
Magnesium (Mg)-Dissolved mg/L 5.00 5.00 14.0 18.5 16.9 5.00 5.00 1.59 5.04 3.01 6.00 6.00 3.50 4.44 3.90
Manganese (Mn)-Dissolved mg/L 5.00 5.00 0.0491 0.841 0.423 5.00 5.00 0.0712 0.232 0.130 6.00 6.00 0.0250 0.0423 0.0372
Mercury (Hg)-Dissolved mg/L 6.00 0 0.00000250 0.00000500 0.00000375 6.00 0 0.00000250 0.00000500 0.00000375 7.00 0 0.00000250 0.00000250 0.00000250
Molybdenum (Mo)-Dissolved mg/L 5.00 5.00 0.00281 0.00749 0.00532 5.00 5.00 0.00252 0.0145 0.00769 6.00 6.00 0.00153 0.00482 0.00266
Nickel (Ni)-Dissolved mg/L 5.00 4.00 0.000500 0.00480 0.00222 5.00 5.00 0.00180 0.00780 0.00460 6.00 3.00 0.000250 0.00115 0.000545
Phosphorus (P)-Dissolved mg/L 5.00 0 0.150 0.150 0.150 5.00 0 0.150 0.150 0.150 6.00 0 0.150 0.150 0.150
Potassium (K)-Dissolved mg/L 5.00 5.00 2.68 3.36 2.86 5.00 5.00 0.336 1.28 0.728 6.00 6.00 1.06 1.46 1.23
Selenium (Se)-Dissolved mg/L 5.00 2.00 0.0000250 0.00172 0.000610 5.00 4.00 0.0000830 0.00395 0.00111 6.00 2.00 0.0000250 0.000200 0.0000583
Silicon (Si)-Dissolved mg/L 5.00 5.00 9.52 16.3 13.0 5.00 5.00 5.32 6.45 6.11 6.00 6.00 3.92 4.41 4.22
Silver (Ag)-Dissolved mg/L 5.00 0 0.00000500 0.0000250 0.0000110 5.00 1.00 0.00000500 0.0000240 0.0000108 6.00 0 0.00000500 0.00000500 0.00000500
Sodium (Na)-Dissolved mg/L 5.00 5.00 115 239 156 5.00 5.00 2.20 37.8 17.1 6.00 6.00 40.5 49.1 44.6
Strontium (Sr)-Dissolved mg/L 5.00 5.00 0.997 1.22 1.12 5.00 5.00 0.285 1.24 0.663 6.00 6.00 1.16 1.40 1.26
Sulfur - Dissolved mg/L 2.00 2.00 30.6 30.8 30.7 2.00 2.00 22.0 0 30.0 4.00 4.00 11.0 11.9 11.5
Thallium (Tl)-Dissolved mg/L 5.00 0 0.00000500 0.000250 0.0000920 5.00 0 0.00000500 0.000100 0.0000620 6.00 1.00 0.00000500 0.0000250 0.00000833
Tin (Sn)-Dissolved mg/L 5.00 3.00 0.0000500 0.000570 0.000294 5.00 1.00 0.0000500 0.000300 0.000120 6.00 2.00 0.0000500 0.000280 0.000110
Titanium (Ti)-Dissolved mg/L 5.00 1.00 0.00500 0.0110 0.00620 5.00 1.00 0.00500 0.0120 0.00640 6.00 0 0.00500 0.00500 0.00500
Uranium (U)-Dissolved mg/L 5.00 5.00 0.000305 0.00803 0.00331 5.00 5.00 0.0000870 0.00481 0.00163 6.00 6.00 0.0000280 0.000384 0.000108
Vanadium (V)-Dissolved mg/L 5.00 0 0.000250 0.00250 0.00100 5.00 0 0.000250 0.00100 0.000700 6.00 1.00 0.000250 0.00122 0.000412
Zinc (Zn)-Dissolved mg/L 5.00 2.00 0.00100 0.00440 0.00274 5.00 3.00 0.00100 0.0189 0.00614 6.00 2.00 0.00150 0.00390 0.00227
Notes:
orange cells (field-measured parameters only) = value had "<" removed to calculate stats
bolded values = half DL
yellow = missing data

RES-MW-15A RES-MW-15B KC11-OVB39
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location EA-15-2A DUP1 RPD (%) EA-15-2A-0715 DUP-0715 RPD (%) EA-15-2B DUP1 (GW) RPD (%) EA-15-2B DUP1 RPD (%) RES-MW-04A
DUPLICATE-

1 RPD (%)
Date Sampled 14-Nov-2015 14-Nov-2015 31-Jul-2015 31-Jul-2015 24-Feb-2016 24-Feb-2016 17-May-2016 17-May-2016 21-SEP-09 21-SEP-09
Time Sampled 12:51 12:55 12:00 12:00 15:45 15:45 12:00 12:00 00:00 00:00
ALS Sample ID L1704728-2 L1704728-5 L1653024-3 L1653024-5 L1738780-6 L1738780-7 L1772495-2 L1772495-6 L830785-1 L830786-4
RPDs above 20% 11 4 11 3 9
RPDs above 100% 3 0 0 0 1
Total calculated RPDs 91 93 91 92 91
RPDs above 20% total metals only 8 0 6 2 2
Parameter Units
Physical Tests         
Colour, True CU 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0
Conductivity µS/cm 637 633 1 586 581 1 480 478 0 478 479 0 1180 1190 1
Hardness (as CaCO3) mg/L 303 298 2 267 267 0 239 229 4 242 247 2 635 666 5
pH pH 7.93 7.95 0 8.03 8.07 0 7.90 7.93 0 7.99 7.98 0 7.63 7.85 3
Total Suspended Solids mg/L 6.7 4.7 35 1.5 1.5 0 4.9 3.5 33 1.5 1.5 0 1.5 1.5 0
Total Dissolved Solids mg/L 459 448 2 426 429 1 326 325 0 322 303 6 970 945 3
Turbidity NTU 7.42 6.73 10 0.74 0.64 14 4.39 3.92 11 2.54 1.68 41 4.18 3.53 17
Anions and Nutrients         
Acidity (as CaCO3) mg/L 3.6 3.5 3 3.3 2.9 13 4.0 3.7 8 3.2 3.3 3 9.9 4.9 68
Alkalinity, Bicarbonate (as CaCO3) mg/L 122 124 2 128 125 2 135 139 3 136 132 3 105 104 1
Alkalinity, Carbonate (as CaCO3) mg/L 1 1 0 1 1 0 1 1 0 0.5 0.5 0 1 1 0
Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 0 1 1 0 1 1 0 0.5 0.5 0 1 1 0
Alkalinity, Total (as CaCO3) mg/L 122 124 2 128 125 2 135 139 3 136 132 3 105 104 1
Ammonia as N mg/L 0.0180 0.0165 9 0.0212 0.0213 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0
Bromide (Br) mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.25 0.25 0
Chloride (Cl) mg/L 0.51 0.50 2 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0 12.4 10.1 20
Fluoride (F) mg/L 0.306 0.303 1 0.274 0.274 0 0.087 0.088 1 0.082 0.082 0 0.55 0.67 20
Nitrate (as N) mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.025 0.025 0
Nitrite (as N) mg/L 0.0005 0.0005 0 0.0012 0.0005 82 0.0005 0.0005 0 0.0005 0.0005 0 0.005 0.005 0
Total Kjeldahl Nitrogen mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0
Total Nitrogen mg/L 0.015 0.015 0 0.015 0.015 0 0.015 0.015 0 0.015 0.015 0 0.025 0.025 0
Ortho Phosphate as P mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0012 0.0013 8 0.0017 0.0015 13 0.0005 0.0005 0
Total Phosphate as P mg/L 0.0105 0.0094 11 0.0032 0.0043 29 0.0115 0.0066 54 0.0070 0.0082 16 0.001 0.001 0
Sulfate (SO4) mg/L 210 208 1 180 180 0 123 123 0 121 121 0 551 555 1
Cyanides         
Cyanide, Weak Acid Diss mg/L - - nc 0.0005 0.0005 0 - - nc 0.0005 0.0005 0 - - nc
Cyanide, Total mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Thiocyante mg/L - - nc - - nc - - nc - - nc - - nc
Cyanide, Free mg/L - - nc 0.0005 0.0005 0 - - nc - - nc - - nc
Organic / Inorganic Carbon         
Total Organic Carbon mg/L 0.25 0.25 0 0.25 0.25 0 0.53 0.25 72 0.25 0.25 0 0.25 0.25 0
Total Metals         
Aluminum (Al)-Total mg/L 0.290 0.236 21 0.0474 0.0488 3 0.196 0.155 23 0.0289 0.0311 7 0.0025 0.0025 0
Antimony (Sb)-Total mg/L 0.00210 0.00199 5 0.0228 0.0230 1 0.00434 0.00405 7 0.00408 0.00406 0 0.0108 0.0108 0
Arsenic (As)-Total mg/L 0.00929 0.00898 3 0.0115 0.0113 2 0.0102 0.0100 2 0.00979 0.00986 1 0.0647 0.0649 0
Barium (Ba)-Total mg/L 0.0202 0.0177 13 0.0200 0.0195 3 0.0212 0.0196 8 0.0193 0.0193 0 0.0116 0.0115 1
Beryllium (Be)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00125 0.00125 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location EA-15-2A DUP1 RPD (%) EA-15-2A-0715 DUP-0715 RPD (%) EA-15-2B DUP1 (GW) RPD (%) EA-15-2B DUP1 RPD (%) RES-MW-04A
DUPLICATE-

1 RPD (%)
Date Sampled 14-Nov-2015 14-Nov-2015 31-Jul-2015 31-Jul-2015 24-Feb-2016 24-Feb-2016 17-May-2016 17-May-2016 21-SEP-09 21-SEP-09
Time Sampled 12:51 12:55 12:00 12:00 15:45 15:45 12:00 12:00 00:00 00:00
ALS Sample ID L1704728-2 L1704728-5 L1653024-3 L1653024-5 L1738780-6 L1738780-7 L1772495-2 L1772495-6 L830785-1 L830786-4
RPDs above 20% 11 4 11 3 9
RPDs above 100% 3 0 0 0 1
Total calculated RPDs 91 93 91 92 91
RPDs above 20% total metals only 8 0 6 2 2
Parameter Units
Total Metals (cont'd)         
Bismuth (Bi)-Total mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00125 0.00125 0
Boron (B)-Total mg/L 0.090 0.085 6 0.087 0.078 11 0.012 0.011 9 0.016 0.013 21 0.025 0.025 0
Cadmium (Cd)-Total mg/L 0.0000190 0.0000050 117 0.0000025 0.0000025 0 0.0000025 0.0000071 96 0.0000025 0.0000025 0 0.000025 0.000025 0
Calcium (Ca)-Total mg/L 109 105 4 95.6 95.9 0 90.0 84.2 7 88.5 89.7 1 246 264 7
Chromium (Cr)-Total mg/L 0.00034 0.00034 0 0.00012 0.00014 15 0.00020 0.00019 5 0.0002 0.00028 33 0.00125 0.00125 0
Cobalt (Co)-Total mg/L 0.00018 0.00015 18 0.00018 0.00017 6 0.00012 0.00013 8 0.00005 0.00005 0 0.00025 0.00025 0
Copper (Cu)-Total mg/L 0.00193 0.00141 31 0.00025 0.00025 0 0.00116 0.00146 23 0.00025 0.00025 0 0.00025 0.00067 91
Iron (Fe)-Total mg/L 0.534 0.458 15 0.124 0.119 4 0.334 0.323 3 0.176 0.174 1 0.314 0.312 1
Lead (Pb)-Total mg/L 0.000919 0.00120 27 0.000105 0.000088 18 0.000292 0.000288 1 0.000084 0.000083 1 0.00029 0.00034 16
Lithium (Li)-Total mg/L 0.0429 0.0407 5 0.0344 0.0324 6 0.0049 0.0046 6 0.0047 0.0047 0 0.0125 0.0125 0
Magnesium (Mg)-Total mg/L 8.43 8.22 3 7.22 7.22 0 5.33 5.30 1 5.55 5.55 0 8.33 9.82 16
Manganese (Mn)-Total mg/L 0.313 0.299 5 0.251 0.252 0 0.185 0.188 2 0.189 0.189 0 0.486 0.507 4
Mercury (Hg)-Total mg/L 0.0000025 0.0000114 128 0.0000080 0.0000075 6 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Total mg/L 0.00404 0.00401 1 0.00410 0.00401 2 0.00343 0.00313 9 0.00339 0.00343 1 0.0119 0.0111 7
Nickel (Ni)-Total mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00125 0.00125 0
Phosphorus (P)-Total mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Total mg/L 0.920 0.855 7 1.16 1.18 2 0.659 0.660 0 0.627 0.628 0 1.36 1.60 16
Selenium (Se)-Total mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00066 90
Silicon (Si)-Total mg/L 8.49 8.30 2 7.62 7.28 5 6.30 6.02 5 6.01 6.06 1 6.00 6.03 0
Silver (Ag)-Total mg/L 0.000249 0.000044 140 0.000005 0.000005 0 0.000016 0.000013 21 0.000005 0.000005 0 0.000025 0.000025 0
Sodium (Na)-Total mg/L 28.0 27.5 2 24.8 21.7 13 5.6 5.5 2 5.3 5.4 2 15.8 15.7 1
Strontium (Sr)-Total mg/L 1.60 1.56 3 1.30 1.31 1 0.787 0.755 4 0.769 0.777 1 4.60 5.04 9
Sulfur mg/L
Thallium (Tl)-Total mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000010 0.000005 67 0.000005 0.000005 0 0.00025 0.00025 0
Tin (Sn)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00018 0.00014 25 0.00005 0.00005 0 0.00025 0.00025 0
Titanium (Ti)-Total mg/L 0.012 0.005 82 0.005 0.005 0 0.016 0.016 0 0.005 0.005 0 0.015 0.014 7
Uranium (U)-Total mg/L 0.000034 0.000032 6 0.000052 0.000053 2 0.000071 0.000073 3 0.000073 0.000071 3 0.00251 0.00227 10
Vanadium (V)-Total mg/L 0.00098 0.00082 18 0.00025 0.00025 0 0.00063 0.00052 19 0.00025 0.00025 0 0.0025 0.0025 0
Zinc (Zn)-Total mg/L 0.0043 0.0015 97 0.0080 0.0077 4 0.0015 0.0015 0 0.0015 0.0015 0 0.0025 0.0025 0
Dissolved Metals         
Aluminum (Al)-Dissolved mg/L 0.0055 0.0039 34 0.0067 0.0059 13 0.0015 0.0015 0 0.0015 0.0015 0 0.0164 0.0114 36
Antimony (Sb)-Dissolved mg/L 0.00162 0.00160 1 0.0219 0.0219 0 0.00367 0.00361 2 0.00312 0.00336 7 0.0107 0.0103 4
Arsenic (As)-Dissolved mg/L 0.00701 0.00692 1 0.0106 0.0104 2 0.00953 0.00957 0 0.00986 0.0100 1 0.0634 0.0632 0
Barium (Ba)-Dissolved mg/L 0.0110 0.0112 2 0.0183 0.0190 4 0.0184 0.0184 0 0.0171 0.0173 1 0.0119 0.0111 7
Beryllium (Be)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00125 0.00125 0
Bismuth (Bi)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00125 0.00125 0
Boron (B)-Dissolved mg/L 0.082 0.081 1 0.082 0.083 1 0.011 0.011 0 0.014 0.012 15 0.025 0.025 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location EA-15-2A DUP1 RPD (%) EA-15-2A-0715 DUP-0715 RPD (%) EA-15-2B DUP1 (GW) RPD (%) EA-15-2B DUP1 RPD (%) RES-MW-04A
DUPLICATE-

1 RPD (%)
Date Sampled 14-Nov-2015 14-Nov-2015 31-Jul-2015 31-Jul-2015 24-Feb-2016 24-Feb-2016 17-May-2016 17-May-2016 21-SEP-09 21-SEP-09
Time Sampled 12:51 12:55 12:00 12:00 15:45 15:45 12:00 12:00 00:00 00:00
ALS Sample ID L1704728-2 L1704728-5 L1653024-3 L1653024-5 L1738780-6 L1738780-7 L1772495-2 L1772495-6 L830785-1 L830786-4
RPDs above 20% 11 4 11 3 9
RPDs above 100% 3 0 0 0 1
Total calculated RPDs 91 93 91 92 91
RPDs above 20% total metals only 8 0 6 2 2
Parameter Units
Dissolved Metals (cont'd)         
Cadmium (Cd)-Dissolved mg/L 0.0000025 0.0000025 0 0.0000025 0.0000066 90 0.0000066 0.0000025 90 0.0000025 0.0000025 0 0.000025 0.000053 72
Calcium (Ca)-Dissolved mg/L 107 106 1 95.1 95.2 0 86.9 83.1 4 87.7 89.5 2 241 252 4
Chromium (Cr)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00125 0.00125 0
Cobalt (Co)-Dissolved mg/L 0.00005 0.00005 0 0.00015 0.00015 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0
Copper (Cu)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00060 0.00025 82
Iron (Fe)-Dissolved mg/L 0.195 0.194 1 0.076 0.076 0 0.122 0.128 5 0.130 0.129 1 0.326 0.319 2
Lead (Pb)-Dissolved mg/L 0.000072 0.000025 97 0.000025 0.000025 0 0.000052 0.000053 2 0.000025 0.000025 0 0.00055 0.00037 39
Lithium (Li)-Dissolved mg/L 0.0425 0.0414 3 0.0352 0.0371 5 0.0046 0.0044 4 0.0049 0.0049 0 0.0125 0.0125 0
Magnesium (Mg)-Dissolved mg/L 8.48 8.24 3 7.17 7.19 0 5.39 5.33 1 5.51 5.71 4 8.12 9.31 14
Manganese (Mn)-Dissolved mg/L 0.294 0.291 1 0.248 0.244 2 0.181 0.185 2 0.182 0.187 3 0.475 0.488 3
Mercury (Hg)-Dissolved mg/L 0.0000025 0.0000025 0 0.0000025 0.0000055 75 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Dissolved mg/L 0.00392 0.00391 0 0.00386 0.00389 1 0.00324 0.00311 4 0.00301 0.00314 4 0.0113 0.0107 5
Nickel (Ni)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00125 0.00125 0
Phosphorus (P)-Dissolved mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Dissolved mg/L 0.798 0.785 2 1.15 1.16 1 0.625 0.619 1 0.592 0.615 4 1.35 1.50 11
Selenium (Se)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00095 117
Silicon (Si)-Dissolved mg/L 7.90 7.90 0 7.24 7.37 2 5.97 5.93 1 5.93 5.95 0 5.88 6.05 3
Silver (Ag)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000025 0.000025 0
Sodium (Na)-Dissolved mg/L 28.0 27.8 1 21.9 22.4 2 5.1 5.0 2 4.8 4.8 0 14.3 15.7 9
Strontium (Sr)-Dissolved mg/L 1.58 1.56 1 1.29 1.28 1 0.789 0.761 4 0.755 0.764 1 4.48 4.96 10
Sulfur - Dissolved mg/L
Thallium (Tl)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.00025 0.00025 0
Tin (Sn)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00013 0.00005 89 0.00005 0.00005 0 0.00025 0.00025 0
Titanium (Ti)-Dissolved mg/L 0.005 0.005 0 0.005 0.005 0 0.014 0.013 7 0.005 0.005 0 0.015 0.014 7
Uranium (U)-Dissolved mg/L 0.000023 0.000022 4 0.000040 0.000041 2 0.000069 0.000069 0 0.000062 0.000064 3 0.00245 0.00222 10
Vanadium (V)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.0025 0.0025 0
Zinc (Zn)-Dissolved mg/L 0.0015 0.0015 0 0.0072 0.0076 5 0.0015 0.0015 0 0.0015 0.0015 0 0.0025 0.0025 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-12B
DUPLICATE-

2 RPD (%) RES-MW-12B
DUPLICATE-

1 RPD (%) RES-MW-7B
DUPLICATE-

2 RPD (%) RES-MW-9A DUP1 RPD (%) RES-MW-09A
DUPLICATE-

2 RPD (%)
Date Sampled 27-SEP-09 27-SEP-09 13-JAN-10 13-JAN-10 08-MAY-10 08-MAY-10 21-Aug-2016 21-Aug-2016 08-JUL-10 08-JUL-10
Time Sampled 00:00 00:00 12:00 14:00 16:00 11:00 13:30 12:00 13:00 17:00
ALS Sample ID L830786-3 L830786-5 L855508-4 L855508-5 L885263-5 L885263-4 L1818670-1 L1818670-3 L907234-3 L907234-5
RPDs above 20% 32 6 7 10 5
RPDs above 100% 9 0 1 0 0
Total calculated RPDs 91 90 93 92 93
RPDs above 20% total metals only 11 2 6 4 1
Parameter Units
Physical Tests   
Colour, True CU 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 373 187 66 2.5 5.8 80
Conductivity µS/cm 358 354 1 328 327 0 214 216 1 768 775 1 664 645 3
Hardness (as CaCO3) mg/L 180 174 3 155 155 0 97.8 98.1 0 419 423 1 350 347 1
pH pH 8.01 8.03 0 7.95 7.97 0 8.09 8.09 0 7.22 7.12 1 7.10 7.06 1
Total Suspended Solids mg/L 49.3 28.3 54 1.5 1.5 0 1.5 1.5 0 15.8 11.7 30 11.4 12.4 8
Total Dissolved Solids mg/L 219 216 1 202 184 9 146 142 3 628 627 0 541 543 0
Turbidity NTU 46.0 18.5 85 1.95 2.24 14 0.75 0.50 40 36.1 52.3 37 87.9 88.7 1
Anions and Nutrients   
Acidity (as CaCO3) mg/L 3.4 3.2 6 4.7 4.5 4 1.5 1.5 0 15.3 15.9 4 9.7 9.0 7
Alkalinity, Bicarbonate (as CaCO3) mg/L 146 149 2 144 145 1 49.9 48.9 2 66.3 66 0 74.7 72.8 3
Alkalinity, Carbonate (as CaCO3) mg/L 1 1 0 1 1 0 1 1 0 0.5 0.5 0 1 1 0
Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 0 1 1 0 1 1 0 0.5 0.5 0 1 1 0
Alkalinity, Total (as CaCO3) mg/L 146 149 2 144 145 1 49.9 48.9 2 66.3 66.0 0 74.7 72.8 3
Ammonia as N mg/L 0.0025 0.0025 0 0.0149 0.0149 0 0.0025 0.0025 0 0.0281 0.0299 6 0.0372 0.0349 6
Bromide (Br) mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.125 0.125 0 0.025 0.025 0
Chloride (Cl) mg/L 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0 1.25 1.25 0 0.25 0.25 0
Fluoride (F) mg/L 0.064 0.064 0 0.041 0.040 2 0.127 0.126 1 0.34 0.33 3 0.247 0.248 0
Nitrate (as N) mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0125 0.0125 0 0.0025 0.0025 0
Nitrite (as N) mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0025 0.0025 0 0.0005 0.0005 0
Total Kjeldahl Nitrogen mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0
Total Nitrogen mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.044 0.015 98 0.025 0.025 0
Ortho Phosphate as P mg/L 0.0005 0.0030 143 - - - - - - 0.0005 0.0005 0 - - -
Total Phosphate as P mg/L 0.0386 0.0181 72 0.0099 0.0098 1 0.0084 0.0081 4 0.001 0.001 0 0.0160 0.0164 2
Sulfate (SO4) mg/L 40.1 38.7 4 34.3 34.4 0 57.6 57.8 0 351 351 0 289 289 0
Cyanides   
Cyanide, Weak Acid Diss mg/L - - nc - - nc 0.0005 0.0005 0 0.0005 0.0005 0 0.00065 0.00065 0
Cyanide, Total mg/L 0.0010 0.0005 67 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Thiocyante mg/L - - nc - - nc 0.25 0.25 0 - - nc 0.25 0.55 75
Cyanide, Free mg/L - - nc - - nc 0.0025 0.0025 0 - - nc 0.0025 0.0025 0
Organic / Inorganic Carbon   
Total Organic Carbon mg/L 1.35 1.15 16 0.83 0.67 21 0.1 0.1 0 0.25 0.25 0 0.25 0.25 0
Total Metals   
Aluminum (Al)-Total mg/L 0.800 0.830 4 0.0397 0.0351 12 0.0531 0.0246 73 0.0224 0.0208 7 0.0101 0.0097 4
Antimony (Sb)-Total mg/L 0.00058 0.00036 47 0.00005 0.00005 0 0.00119 0.00122 2 0.00017 0.00018 6 0.0001 0.0001 0
Arsenic (As)-Total mg/L 0.00331 0.00307 8 0.00293 0.00292 0 0.0559 0.0552 1 0.00115 0.00119 3 0.00206 0.00197 4
Barium (Ba)-Total mg/L 0.0903 0.0680 28 0.0438 0.0432 1 0.0210 0.0208 1 0.0108 0.0118 9 0.0128 0.0124 3
Beryllium (Be)-Total mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00005 0.00005 0 0.0005 0.0005 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-12B
DUPLICATE-

2 RPD (%) RES-MW-12B
DUPLICATE-

1 RPD (%) RES-MW-7B
DUPLICATE-

2 RPD (%) RES-MW-9A DUP1 RPD (%) RES-MW-09A
DUPLICATE-

2 RPD (%)
Date Sampled 27-SEP-09 27-SEP-09 13-JAN-10 13-JAN-10 08-MAY-10 08-MAY-10 21-Aug-2016 21-Aug-2016 08-JUL-10 08-JUL-10
Time Sampled 00:00 00:00 12:00 14:00 16:00 11:00 13:30 12:00 13:00 17:00
ALS Sample ID L830786-3 L830786-5 L855508-4 L855508-5 L885263-5 L885263-4 L1818670-1 L1818670-3 L907234-3 L907234-5
RPDs above 20% 32 6 7 10 5
RPDs above 100% 9 0 1 0 0
Total calculated RPDs 91 90 93 92 93
RPDs above 20% total metals only 11 2 6 4 1
Parameter Units
Total Metals (cont'd)   
Bismuth (Bi)-Total mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.000025 0.000025 0 0.0005 0.0005 0
Boron (B)-Total mg/L 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.01 0.01 0
Cadmium (Cd)-Total mg/L 0.000027 0.000021 25 0.000022 0.000019 15 0.000018 0.000018 0 0.0000831 0.0000890 7 0.00001 0.00001 0
Calcium (Ca)-Total mg/L 50.4 49.4 2 53.9 53.2 1 41.0 39.7 3 155 153 1 123 117 5
Chromium (Cr)-Total mg/L 0.00062 0.00025 85 0.00025 0.00051 68 0.00025 0.00025 0 0.00005 0.00005 0 0.0005 0.0002 86
Cobalt (Co)-Total mg/L 0.00075 0.00062 19 0.00039 0.00038 3 0.00005 0.00010 67 0.00486 0.00529 8 0.00472 0.00457 3
Copper (Cu)-Total mg/L 0.00099 0.00071 33 0.00193 0.00183 5 0.00021 0.00030 35 0.00090 0.00172 63 0.00118 0.00110 7
Iron (Fe)-Total mg/L 0.775 0.430 57 0.308 0.301 2 0.089 0.042 72 12.9 13.7 6 11.7 11.3 3
Lead (Pb)-Total mg/L 0.000450 0.000459 2 0.000190 0.000156 20 0.000069 0.000025 94 0.000025 0.000025 0 0.00005 0.00005 0
Lithium (Li)-Total mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0035 0.0023 41 0.005 0.005 0
Magnesium (Mg)-Total mg/L 7.31 7.10 3 6.91 6.73 3 1.15 1.13 2 8.52 9.46 10 8.16 7.69 6
Manganese (Mn)-Total mg/L 0.142 0.116 20 0.107 0.105 2 0.0389 0.0391 1 0.857 0.933 8 0.915 0.884 3
Mercury (Hg)-Total mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Total mg/L 0.00312 0.00337 8 0.00322 0.00320 1 0.00766 0.00735 4 0.00278 0.00278 0 0.00159 0.00162 2
Nickel (Ni)-Total mg/L 0.00189 0.00157 18 0.00057 0.00059 3 0.00025 0.00025 0 0.00351 0.00368 5 0.0031 0.0030 3
Phosphorus (P)-Total mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Total mg/L 0.913 0.811 12 0.902 0.888 2 0.301 0.304 1 1.10 1.20 9 1.10 1.03 7
Selenium (Se)-Total mg/L 0.00026 0.00017 42 0.0001 0.0001 0 0.0001 0.0001 0 0.000094 0.000056 51 0.0002 0.0002 0
Silicon (Si)-Total mg/L 7.45 8.17 9 5.72 5.70 0 4.35 4.16 4 7.81 8.05 3 7.60 8.09 6
Silver (Ag)-Total mg/L 0.000025 0.000015 50 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.00001 0.00001 0
Sodium (Na)-Total mg/L 8.1 6.7 19 4.3 4.2 2 2.6 2.6 0 2.1 2.2 5 2.2 2.0 10
Strontium (Sr)-Total mg/L 0.603 0.608 1 0.544 0.533 2 0.381 0.373 2 0.693 0.689 1 0.585 0.556 5
Sulfur mg/L
Thallium (Tl)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.000005 0.000005 0 0.0001 0.0001 0
Tin (Sn)-Total mg/L 0.00005 0.00005 0 0.00019 0.00015 24 0.00005 0.00005 0 0.00005 0.00005 0 0.0001 0.0001 0
Titanium (Ti)-Total mg/L 0.048 0.031 43 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Total mg/L 0.000470 0.000401 16 0.000132 0.000125 5 0.000238 0.000232 3 0.000067 0.000050 29 0.000031 0.000028 10
Vanadium (V)-Total mg/L 0.0026 0.0012 74 0.0005 0.0005 0 0.0005 0.0005 0 0.00025 0.00025 0 0.001 0.001 0
Zinc (Zn)-Total mg/L 0.0023 0.0020 14 0.0023 0.0021 9 0.0027 0.0005 138 0.0343 0.0351 2 0.0114 0.0110 4
Dissolved Metals   
Aluminum (Al)-Dissolved mg/L 1.64 0.0083 198 0.0037 0.0027 31 0.0083 0.0072 14 0.0015 0.0015 0 0.001 0.001 0
Antimony (Sb)-Dissolved mg/L 0.00048 0.00034 34 0.00005 0.00005 0 0.00113 0.00114 1 0.00014 0.00012 15 0.0001 0.0001 0
Arsenic (As)-Dissolved mg/L 0.00403 0.00354 13 0.00308 0.00316 3 0.0551 0.0557 1 0.00114 0.00127 11 0.00217 0.00212 2
Barium (Ba)-Dissolved mg/L 0.0678 0.0434 44 0.0391 0.0381 3 0.0197 0.0194 2 0.0111 0.0131 17 0.0125 0.0127 2
Beryllium (Be)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00005 0.00005 0 0.0005 0.0005 0
Bismuth (Bi)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.000025 0.000025 0 0.0005 0.0005 0
Boron (B)-Dissolved mg/L 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.01 0.01 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-12B
DUPLICATE-

2 RPD (%) RES-MW-12B
DUPLICATE-

1 RPD (%) RES-MW-7B
DUPLICATE-

2 RPD (%) RES-MW-9A DUP1 RPD (%) RES-MW-09A
DUPLICATE-

2 RPD (%)
Date Sampled 27-SEP-09 27-SEP-09 13-JAN-10 13-JAN-10 08-MAY-10 08-MAY-10 21-Aug-2016 21-Aug-2016 08-JUL-10 08-JUL-10
Time Sampled 00:00 00:00 12:00 14:00 16:00 11:00 13:30 12:00 13:00 17:00
ALS Sample ID L830786-3 L830786-5 L855508-4 L855508-5 L885263-5 L885263-4 L1818670-1 L1818670-3 L907234-3 L907234-5
RPDs above 20% 32 6 7 10 5
RPDs above 100% 9 0 1 0 0
Total calculated RPDs 91 90 93 92 93
RPDs above 20% total metals only 11 2 6 4 1
Parameter Units
Dissolved Metals (cont'd)   
Cadmium (Cd)-Dissolved mg/L 0.000024 0.000021 13 0.0000085 0.0000085 0 0.000017 0.000018 6 0.0000715 0.0000768 7 0.00001 0.00001 0
Calcium (Ca)-Dissolved mg/L 57.7 55.8 3 51.3 51.2 0 37.5 37.6 0 153 152 1 127 126 1
Chromium (Cr)-Dissolved mg/L 0.001 0.00025 120 0.00025 0.00025 0 0.00025 0.00025 0 0.00005 0.00005 0 0.0005 0.0005 0
Cobalt (Co)-Dissolved mg/L 0.00077 0.00054 35 0.00029 0.00029 0 0.00005 0.00005 0 0.00520 0.00588 12 0.00456 0.00462 1
Copper (Cu)-Dissolved mg/L 0.00078 0.00026 100 0.00013 0.00005 89 0.00043 0.00037 15 0.00025 0.00025 0 0.00020 0.0001 67
Iron (Fe)-Dissolved mg/L 0.759 0.052 174 0.236 0.269 13 0.015 0.015 0 13.3 13.8 4 11.8 11.9 1
Lead (Pb)-Dissolved mg/L 0.000489 0.000025 181 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00005 0.00005 0
Lithium (Li)-Dissolved mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0029 0.0021 32 0.005 0.005 0
Magnesium (Mg)-Dissolved mg/L 8.84 8.41 5 6.46 6.48 0 1.03 1.04 1 9.28 10.5 12 8.32 8.28 0
Manganese (Mn)-Dissolved mg/L 0.147 0.123 18 0.0938 0.0988 5 0.0353 0.0360 2 0.906 1.01 11 0.905 0.917 1
Mercury (Hg)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Dissolved mg/L 0.00344 0.00341 1 0.00312 0.00313 0 0.00685 0.00684 0 0.00275 0.00256 7 0.00157 0.00161 3
Nickel (Ni)-Dissolved mg/L 0.00137 0.00113 19 0.00025 0.00025 0 0.00025 0.00025 0 0.00366 0.00412 12 0.0024 0.0026 8
Phosphorus (P)-Dissolved mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Dissolved mg/L 1.08 0.920 16 0.854 0.758 12 0.285 0.279 2 1.19 1.35 13 1.15 1.16 1
Selenium (Se)-Dissolved mg/L 0.00005 0.00018 113 0.0001 0.0001 0 0.0001 0.0001 0 0.000065 0.000025 89 0.0002 0.0002 0
Silicon (Si)-Dissolved mg/L 11.4 5.87 64 5.89 5.93 1 4.51 4.54 1 8.00 7.83 2 7.76 8.60 10
Silver (Ag)-Dissolved mg/L 0.000028 0.000005 139 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.00001 0.00001 0
Sodium (Na)-Dissolved mg/L 7.6 6.7 13 4.0 3.8 5 2.6 2.5 4 2.2 2.5 13 2.6 2.7 4
Strontium (Sr)-Dissolved mg/L 0.626 0.615 2 0.533 0.521 2 0.354 0.348 2 0.681 0.685 1 0.569 0.568 0
Sulfur - Dissolved mg/L
Thallium (Tl)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.000005 0.000005 0 0.0001 0.0001 0
Tin (Sn)-Dissolved mg/L 0.00012 0.00021 55 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.0001 0.0001 0
Titanium (Ti)-Dissolved mg/L 0.059 0.005 169 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Dissolved mg/L 0.000517 0.000268 63 0.000115 0.000097 17 0.000219 0.000216 1 0.000038 0.000035 8 0.000028 0.000035 22
Vanadium (V)-Dissolved mg/L 0.0024 0.0005 131 0.0005 0.0005 0 0.0005 0.0005 0 0.00025 0.00025 0 0.001 0.001 0
Zinc (Zn)-Dissolved mg/L 0.0036 0.0013 94 0.0011 0.0005 75 0.0005 0.0005 0 0.0355 0.0419 17 0.0107 0.0109 2
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-14A
DUPLICATE 

3 RPD (%)
KC-09-09 

BDRK
DUP 1 KC-09-

09 BDRK RPD (%)

MW-11A 
SULPHURET

S VALLEY DUP2 RPD (%)
RES-MW11 A-

0817 DUP 1 RPD (%) RES-MW-01A RES-MW-26A RPD (%)
Date Sampled 10-JUL-10 10-JUL-10 22-Aug-2018 22-Aug-2018 24-Aug-2018 24-Aug-2018 29-Aug-17 29-Aug-2017 15-MAY-12 15-MAY-12
Time Sampled 10:00 09:00 16:30 16:40 8:30 8:30 0:00 0:00 12:30 15:30
ALS Sample ID L909094-2 L909094-1 L2153316-3 L2153316-4 L2157424-3 L2157424-5 L1984724-1 L1984724-3 L1151277-1 L1151277-6
RPDs above 20% 9 4 13   27 13
RPDs above 100% 1 1 1 0 1
Total calculated RPDs 73 94 94 92 91
RPDs above 20% total metals only 6 2 0 9 9
Parameter Units
Physical Tests     
Colour, True CU 2.5 - nc 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0
Conductivity µS/cm 285 - nc 1260 1260 0 7340 7290 1 7070 6960 2 275 270 2
Hardness (as CaCO3) mg/L 142 143 1 380 391 3 2030 2120 4 1690 1700 1 18.5 19.0 3
pH pH 8.11 - nc 8.06 8.06 0 7.23 6.33 13 7.23 7.42 3 8.65 8.78 1
Total Suspended Solids mg/L 1.5 - nc 37.8 41.8 10 101 89.9 12 141 147 4 4.7 1.5 103
Total Dissolved Solids mg/L 179 - nc 917 951 4 5290 5550 5 5660 5360 5 166 168 1
Turbidity NTU 1.05 - nc 32.1 30.6 5 215 190 12 385 400 4 7.45 7.00 6
Anions and Nutrients       
Acidity (as CaCO3) mg/L 4.1 - nc 3.5 5.2 39 540 1.8 199 21 26 24 0.5 0.5 0
Alkalinity, Bicarbonate (as CaCO3) mg/L 137 - nc 347 354 2 5500 5520 0 5440 5470 1 119 119 0
Alkalinity, Carbonate (as CaCO3) mg/L 1 - nc 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0 9.4 8.0 16
Alkalinity, Hydroxide (as CaCO3) mg/L 1 - nc 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0
Alkalinity, Total (as CaCO3) mg/L 137 - nc 347 354 2 5500 5520 0 5440 5470 1 129 128 1
Ammonia as N mg/L 0.0649 0.053 20 0.0304 0.0328 8 7.59 7.57 0 6.95 7.44 7 0.409 0.440 7
Bromide (Br) mg/L 0.025 - nc 0.125 0.125 0 1.25 1.25 0 1.25 1.25 0 0.025 0.025 0
Chloride (Cl) mg/L 0.25 - nc 21.0 21.1 0 38 37 3 39 40 3 0.25 0.25 0
Fluoride (F) mg/L 0.051 - nc 0.59 0.67 13 0.5 0.5 0 0.5 0.5 0 0.123 0.119 3
Nitrate (as N) mg/L 0.0025 - nc 0.0125 0.0125 0 0.125 0.125 0 0.125 0.125 0 0.0025 0.0025 0
Nitrite (as N) mg/L 0.0005 - nc 0.0025 0.0025 0 0.025 0.025 0 0.025 0.025 0 0.0005 0.0005 0
Total Kjeldahl Nitrogen mg/L 0.025 - nc 0.065 0.065 0 7.27 7.21 1 7.49 7.52 0 0.450 0.460 2
Total Nitrogen mg/L 0.025 0.025 0 0.065 0.065 0 7.27 7.21 1 7.49 7.52 0 0.450 0.460 2
Ortho Phosphate as P mg/L - - - 0.0005 0.0005 0 0.0086 0.0051 51 0.0114 0.0070 39 0.0325 0.0246 28
Total Phosphate as P mg/L 0.0037 - nc 0.0360 0.0375 4 0.0519 0.0455 13 0.0401 0.0603 50 0.0372 0.0292 24
Sulfate (SO4) mg/L 24.0 - nc 340 341 0 26 24 8 31 32 3 25.0 24.5 2
Cyanides       
Cyanide, Weak Acid Diss mg/L 0.00065 0.0014 73 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Cyanide, Total mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 - - nc
Thiocyante mg/L 0.25 - nc - - nc - - nc - - nc
Cyanide, Free mg/L 0.0025 0.0025 0 - - nc - - nc - - nc
Organic / Inorganic Carbon       
Total Organic Carbon mg/L 0.25 0.25 0 4.44 4.31 3 1.50 1.29 15 23.9 24.7 3 0.53 0.25 72
Total Metals       
Aluminum (Al)-Total mg/L 0.002 0.0035 55 0.757 0.766 1 0.456 0.464 2 0.881 0.909 3 0.506 0.365 32
Antimony (Sb)-Total mg/L 0.00583 0.00585 0 0.00037 0.00033 11 0.00025 0.00025 0 0.00025 0.0005 100 0.00005 0.00013 89
Arsenic (As)-Total mg/L 0.0321 0.0322 0 0.00121 0.00131 8 0.00184 0.00181 2 0.00242 0.0026 7 0.00020 0.00019 5
Barium (Ba)-Total mg/L 0.0481 0.0466 3 0.0291 0.0299 3 0.213 0.206 3 0.239 0.256 7 0.0849 0.0773 9
Beryllium (Be)-Total mg/L 0.00025 0.00025 0 0.0001 0.0001 0 0.00127 0.00137 8 0.00241 0.0024 0 0.00005 0.00005 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-14A
DUPLICATE 

3 RPD (%)
KC-09-09 

BDRK
DUP 1 KC-09-

09 BDRK RPD (%)

MW-11A 
SULPHURET

S VALLEY DUP2 RPD (%)
RES-MW11 A-

0817 DUP 1 RPD (%) RES-MW-01A RES-MW-26A RPD (%)
Date Sampled 10-JUL-10 10-JUL-10 22-Aug-2018 22-Aug-2018 24-Aug-2018 24-Aug-2018 29-Aug-17 29-Aug-2017 15-MAY-12 15-MAY-12
Time Sampled 10:00 09:00 16:30 16:40 8:30 8:30 0:00 0:00 12:30 15:30
ALS Sample ID L909094-2 L909094-1 L2153316-3 L2153316-4 L2157424-3 L2157424-5 L1984724-1 L1984724-3 L1151277-1 L1151277-6
RPDs above 20% 9 4 13   27 13
RPDs above 100% 1 1 1 0 1
Total calculated RPDs 73 94 94 92 91
RPDs above 20% total metals only 6 2 0 9 9
Parameter Units
Total Metals (cont'd)       
Bismuth (Bi)-Total mg/L 0.00025 0.00025 0 0.00005 0.00005 0 0.000125 0.000125 0 0.000125 0.00025 100 0.00025 0.00025 0
Boron (B)-Total mg/L 0.005 0.011 75 0.246 0.239 3 7.65 7.62 0 7.76 7.84 1 0.024 0.024 0
Cadmium (Cd)-Total mg/L 0.000005 0.000005 0 0.000060 0.000054 11 0.000040 0.000041 2 0.000054 0.000025 54 0.000005 0.000005 0
Calcium (Ca)-Total mg/L 39.9 41.6 4 114 110 4 425 426 0 331 353 7 5.54 5.36 3
Chromium (Cr)-Total mg/L 0.00025 0.00018 33 0.00165 0.00137 19 0.00188 0.00197 5 0.00859 0.0089 4 0.00229 0.00167 31
Cobalt (Co)-Total mg/L 0.00005 0.00005 0 0.00054 0.00051 6 0.00489 0.00479 2 0.00597 0.0064 7 0.00013 0.00005 89
Copper (Cu)-Total mg/L 0.0001 0.0001 0 0.0020 0.0021 5 0.0142 0.0136 4 0.0027 0.0025 7 0.00067 0.00025 91
Iron (Fe)-Total mg/L 0.134 0.166 21 3.45 3.46 0 20.4 19.5 5 32.2 33.5 4 0.532 0.317 51
Lead (Pb)-Total mg/L 0.000025 0.000025 0 0.00061 0.00059 3 0.00061 0.00054 12 0.00034 0.00025 26 0.000152 0.000134 13
Lithium (Li)-Total mg/L 0.0025 0.0025 0 0.215 0.206 4 0.580 0.600 3 0.610 0.611 0 0.0553 0.0531 4
Magnesium (Mg)-Total mg/L 7.75 8.16 5 24.2 24.3 0 258 254 2 259 263 2 1.42 1.34 6
Manganese (Mn)-Total mg/L 0.0170 0.0179 5 0.0796 0.0816 2 2.14 2.13 0 1.19 1.43 20 0.0162 0.0149 8
Mercury (Hg)-Total mg/L 0.000005 0.000005 0 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.0000125 0.0000125 0 0.000005 0.000005 0
Molybdenum (Mo)-Total mg/L 0.00175 0.00183 4 0.00352 0.00342 3 0.00107 0.00121 12 0.00118 0.00116 2 0.00421 0.00398 6
Nickel (Ni)-Total mg/L 0.00025 0.00025 0 0.0015 0.0014 7 0.0216 0.0216 0 0.0227 0.0237 4 0.00155 0.00090 53
Phosphorus (P)-Total mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.25 67 0.15 0.15 0
Potassium (K)-Total mg/L 0.443 0.460 4 1.75 1.77 1 48.3 45.7 6 45.3 45.6 1 1.20 1.14 5
Selenium (Se)-Total mg/L 0.0001 0.00015 40 0.00005 0.00005 0 0.000125 0.000125 0 0.000125 0.00025 100 0.00005 0.00005 0
Silicon (Si)-Total mg/L 7.31 7.14 2 8.83 8.84 0 11.7 11.7 0 11.6 11.1 4 4.66 4.34 7
Silver (Ag)-Total mg/L 0.000013 0.000005 89 0.000353 0.000261 30 0.000728 0.000720 1 0.000645 0.00070 9 0.000005 0.000005 0
Sodium (Na)-Total mg/L 4.4 4.3 2 170 171 1 1510 1470 3 1460 1500 3 60.8 55.8 9
Strontium (Sr)-Total mg/L 0.803 0.806 0 6.56 6.30 4 5.76 5.80 1 5.11 5.19 2 0.740 0.706 5
Sulfur mg/L 123 123 0 18.4 17.6 4 18.2 18.3
Thallium (Tl)-Total mg/L 0.00005 0.00005 0 0.000020 0.00001 67 0.000025 0.000025 0 0.000025 0.00005 100 0.000005 0.000005 0
Tin (Sn)-Total mg/L 0.00005 0.00005 0 0.00032 0.00031 3 0.00025 0.00025 0 0.00054 0.0005 7 0.00005 0.00005 0
Titanium (Ti)-Total mg/L 0.005 0.005 0 0.012 0.012 0 0.005 0.005 0 0.005 0.005 0 0.026 0.027 4
Uranium (U)-Total mg/L 0.000045 0.000043 5 0.000124 0.000111 11 0.00430 0.00427 1 0.00489 0.00476 3 0.000082 0.000065 23
Vanadium (V)-Total mg/L 0.0005 0.0005 0 0.0019 0.0020 5 0.0060 0.0058 3 0.0068 0.0070 3 0.0019 0.0014 30
Zinc (Zn)-Total mg/L 0.0005 0.0005 0 0.0080 0.0071 12 0.025 0.025 0 0.022 0.015 32 0.0015 0.0015 0
Dissolved Metals       
Aluminum (Al)-Dissolved mg/L 0.0019 0.0022 15 0.0046 0.0038 19 0.108 0.111 3 0.0025 0.005 100 0.0050 0.0050 0
Antimony (Sb)-Dissolved mg/L 0.00591 0.00583 1 0.00005 0.00005 0 0.0005 0.00025 67 0.00025 0.0005 100 0.00005 0.00005 0
Arsenic (As)-Dissolved mg/L 0.0393 0.0385 2 0.00080 0.00081 1 0.0011 0.00114 4 0.00074 0.0005 32 0.00012 0.00014 15
Barium (Ba)-Dissolved mg/L 0.0449 0.0444 1 0.0162 0.0161 1 0.183 0.182 1 0.0597 0.0634 6 0.0474 0.0530 11
Beryllium (Be)-Dissolved mg/L 0.00025 0.00025 0 0.00005 0.00005 0 0.0012 0.00113 6 0.00025 0.0005 100 0.00005 0.00005 0
Bismuth (Bi)-Dissolved mg/L 0.00025 0.00025 0 0.000025 0.000025 0 0.00025 0.000125 67 0.000125 0.00025 100 0.00025 0.00025 0
Boron (B)-Dissolved mg/L 0.005 0.005 0 0.235 0.236 0 7.50 7.82 4 7.69 7.56 2 0.021 0.021 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-14A
DUPLICATE 

3 RPD (%)
KC-09-09 

BDRK
DUP 1 KC-09-

09 BDRK RPD (%)

MW-11A 
SULPHURET

S VALLEY DUP2 RPD (%)
RES-MW11 A-

0817 DUP 1 RPD (%) RES-MW-01A RES-MW-26A RPD (%)
Date Sampled 10-JUL-10 10-JUL-10 22-Aug-2018 22-Aug-2018 24-Aug-2018 24-Aug-2018 29-Aug-17 29-Aug-2017 15-MAY-12 15-MAY-12
Time Sampled 10:00 09:00 16:30 16:40 8:30 8:30 0:00 0:00 12:30 15:30
ALS Sample ID L909094-2 L909094-1 L2153316-3 L2153316-4 L2157424-3 L2157424-5 L1984724-1 L1984724-3 L1151277-1 L1151277-6
RPDs above 20% 9 4 13   27 13
RPDs above 100% 1 1 1 0 1
Total calculated RPDs 73 94 94 92 91
RPDs above 20% total metals only 6 2 0 9 9
Parameter Units
Dissolved Metals (cont'd)       
Cadmium (Cd)-Dissolved mg/L 0.000005 0.000005 0 0.0000025 0.0000025 0 0.000025 0.0000125 67 0.0000125 0.000025 100 0.000005 0.000005 0
Calcium (Ca)-Dissolved mg/L 42.8 43.0 0 113 117 3 398 422 6 256 272 6 5.39 5.40 0
Chromium (Cr)-Dissolved mg/L 0.00025 0.00025 0 0.00005 0.00005 0 0.0005 0.00075 40 0.00025 0.0005 100 0.00005 0.00005 0
Cobalt (Co)-Dissolved mg/L 0.00005 0.00005 0 0.00017 0.00017 0 0.0042 0.00416 1 0.00280 0.0033 18 0.00005 0.00005 0
Copper (Cu)-Dissolved mg/L 0.00012 0.00014 15 0.00025 0.00025 0 0.001 0.0005 67 0.0005 0.001 100 0.00025 0.00025 0
Iron (Fe)-Dissolved mg/L 0.136 0.137 1 2.62 2.64 1 16.7 16.6 1 0.111 0.13 17 0.015 0.015 0
Lead (Pb)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.000125 67 0.000125 0.00025 100 0.000025 0.000025 0
Lithium (Li)-Dissolved mg/L 0.0025 0.0025 0 0.217 0.214 1 0.585 0.581 1 0.592 0.586 1 0.0542 0.0554 2
Magnesium (Mg)-Dissolved mg/L 8.49 8.75 3 23.7 24.0 1 253 260 3 256 249 3 1.22 1.35 10
Manganese (Mn)-Dissolved mg/L 0.0174 0.0175 1 0.0650 0.0659 1 2.04 2.11 3 0.767 0.908 18 0.0113 0.0125 10
Mercury (Hg)-Dissolved mg/L 0.000005 0.000005 0 0.0000025 0.0000025 0 0.0000125 0.0000125 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Dissolved mg/L 0.00158 0.00167 6 0.00328 0.00329 0 0.00080 0.00077 4 0.00097 0.00101 4 0.00389 0.00380 2
Nickel (Ni)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.0198 0.0192 3 0.0152 0.0162 7 0.00025 0.00025 0
Phosphorus (P)-Dissolved mg/L 0.15 0.15 0 0.15 0.15 0 0.25 0.15 50 0.15 0.25 67 0.15 0.15 0
Potassium (K)-Dissolved mg/L 0.492 0.494 0 1.81 1.85 2 44.2 46.7 6 44.7 42.5 5 1.11 1.22 9
Selenium (Se)-Dissolved mg/L 0.0001 0.0001 0 0.000025 0.000025 0 0.00025 0.000125 67 0.000125 0.00025 100 0.00005 0.00005 0
Silicon (Si)-Dissolved mg/L 7.58 7.54 1 7.86 7.71 2 10.8 10.8 0 10.4 10.0 4 3.46 3.50 1
Silver (Ag)-Dissolved mg/L 0.000005 0.000021 123 0.000005 0.000005 0 0.00064 0.000678 6 0.000506 0.00048 5 0.000005 0.000005 0
Sodium (Na)-Dissolved mg/L 4.5 4.5 0 165 166 1 1460 1490 2 1470 1410 4 55.5 55.9 1
Strontium (Sr)-Dissolved mg/L 0.770 0.772 0 6.43 6.63 3 5.44 5.70 5 4.02 4.10 2 0.681 0.682 0
Sulfur - Dissolved mg/L 121 119 2 17.0 17.7 4 17.0 15.7
Thallium (Tl)-Dissolved mg/L 0.00005 0.00005 0 0.000005 0.000005 0 0.00005 0.000025 67 0.000025 0.00005 100 0.000005 0.000005 0
Tin (Sn)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.0005 0.00025 67 0.00025 0.0005 100 0.00005 0.00005 0
Titanium (Ti)-Dissolved mg/L 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Dissolved mg/L 0.000034 0.000037 8 0.000082 0.000081 1 0.00418 0.00427 2 0.00405 0.00414 2 0.000045 0.000045 0
Vanadium (V)-Dissolved mg/L 0.0005 0.0005 0 0.00025 0.00025 0 0.0025 0.0047 61 0.0032 0.0025 22 0.0005 0.0005 0
Zinc (Zn)-Dissolved mg/L 0.0005 0.0005 0 0.0017 0.0005 109 0.017 0.0151 12 0.0025 0.005 100 0.0015 0.0015 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.

Page 9 of 15



Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location MW-01A DUP1 RPD (%)

DUP-1 
GROUNDWA

TER MW-01B RPD (%) RES-MW-02A
DUPLICATE-

4 RPD (%) RES-MW-02A
DUPLICATE 

1 RPD (%) RES-MW-03A
DUPLICATE-

3 RPD (%)
Date Sampled 24-May-17 24-May-2017 10-Feb-2017 10-Feb-17 05-OCT-09 05-OCT-09 04-MAY-10 04-MAY-10 05-OCT-09 05-OCT-09
Time Sampled 0:00 0:00 16:32 16:32 00:00 00:00 11:00 12:00 00:00 00:00
ALS Sample ID L1932496-3 L1932496-7 L1891062-4 L1891062-2 L828048-3 L828048-8 L884269-1 L884269-5 L828048-5 L828048-7
RPDs above 20%   3  4 15 4 6
RPDs above 100% 0 0 6 2 1
Total calculated RPDs 92 92 90 60 91
RPDs above 20% total metals only 0 3 5 0 2
Parameter Units  
Physical Tests  
Colour, True CU 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0
Conductivity µS/cm 292 301 3 229 250 9 415 418 1 416 408 2 238 238 0
Hardness (as CaCO3) mg/L 11.1 11.2 1 77.9 80.6 3 38.7 39.9 3 35.1 39.1 11 110 114 4
pH pH 8.70 8.96 3 8.06 7.96 1 8.35 8.40 1 8.46 8.05 5 8.29 8.34 1
Total Suspended Solids mg/L 26.2 18.0 31 1.5 1.5 0 109 121 10 1.5 1.5 0 1.5 1.5 0
Total Dissolved Solids mg/L 193 204 6 145 151 4 272 261 4 256 243 5 125 122 2
Turbidity NTU 22.7 24.6 8 0.46 0.45 2 62.1 67.4 8 0.22 0.22 0 1.02 0.85 18
Anions and Nutrients     
Acidity (as CaCO3) mg/L 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0 0.5 3.5 150 0.5 0.5 0
Alkalinity, Bicarbonate (as CaCO3) mg/L 118 123 4 112 119 6 134 130 3 117 122 4 122 135 10
Alkalinity, Carbonate (as CaCO3) mg/L 9 7.2 20 0.5 0.5 0 0.5 0.5 0 4.0 1 120 1 0.5 67
Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0 0.5 1 67 1 0.5 67
Alkalinity, Total (as CaCO3) mg/L 127 130 2 112 119 6 134 130 3 121 122 1 122 135 10
Ammonia as N mg/L 0.386 0.394 2 0.0743 0.0767 3 0.552 0.560 1 0.553 0.544 2 0.221 0.222 0
Bromide (Br) mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0
Chloride (Cl) mg/L 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0
Fluoride (F) mg/L 0.104 0.105 1 0.139 0.140 1 0.227 0.227 0 0.298 0.297 0 0.098 0.099 1
Nitrate (as N) mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0
Nitrite (as N) mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Total Kjeldahl Nitrogen mg/L 0.412 0.437 6 0.408 0.416 2 0.512 0.506 1 0.662 0.600 10 0.190 0.190 0
Total Nitrogen mg/L 0.412 0.437 6 0.408 0.416 2 0.512 0.506 1 0.530 0.490 8 0.190 0.190 0
Ortho Phosphate as P mg/L 0.0060 0.0057 5 0.0036 0.0033 9 0.0011 0.0028 87 - - - 0.0005 0.0032 146
Total Phosphate as P mg/L 0.0167 0.0216 29 0.0032 0.0037 14 0.0117 0.015 25 0.001 0.001 0 0.0042 0.0041 2
Sulfate (SO4) mg/L 24.0 23.8 1 15.7 15.8 1 88.4 88.4 0 86.9 86.1 1 8.02 7.98 0
Cyanides     
Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0 0.0005 0.0005 0 - - nc 0.0005 0.0005 0 - - nc
Cyanide, Total mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0013 0.0015 14
Thiocyante mg/L   - - nc 0.25 0.25 0 - - nc
Cyanide, Free mg/L - - nc 0.0025 0.0025 0 - - nc
Organic / Inorganic Carbon     
Total Organic Carbon mg/L 0.54 0.77 43 0.25 0.25 0 - - nc 0.1 0.1 0 1.16 1.16 0
Total Metals     
Aluminum (Al)-Total mg/L 2.24 2.18 3 0.0064 0.0065 2 4.12 3.22 25 0.0163 - nc 0.0248 0.0272 9
Antimony (Sb)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 - nc 0.00449 0.00451 0
Arsenic (As)-Total mg/L 0.00034 0.00036 6 0.00022 0.00023 4 0.00044 0.00039 12 0.00005 - nc 0.00323 0.00327 1
Barium (Ba)-Total mg/L 0.331 0.351 6 0.0599 0.0602 0 0.0321 0.0293 9 0.0145 - nc 0.0739 0.0762 3
Beryllium (Be)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0 0.00025 - nc 0.00025 0.00025 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location MW-01A DUP1 RPD (%)

DUP-1 
GROUNDWA

TER MW-01B RPD (%) RES-MW-02A
DUPLICATE-

4 RPD (%) RES-MW-02A
DUPLICATE 

1 RPD (%) RES-MW-03A
DUPLICATE-

3 RPD (%)
Date Sampled 24-May-17 24-May-2017 10-Feb-2017 10-Feb-17 05-OCT-09 05-OCT-09 04-MAY-10 04-MAY-10 05-OCT-09 05-OCT-09
Time Sampled 0:00 0:00 16:32 16:32 00:00 00:00 11:00 12:00 00:00 00:00
ALS Sample ID L1932496-3 L1932496-7 L1891062-4 L1891062-2 L828048-3 L828048-8 L884269-1 L884269-5 L828048-5 L828048-7
RPDs above 20%   3  4 15 4 6
RPDs above 100% 0 0 6 2 1
Total calculated RPDs 92 92 90 60 91
RPDs above 20% total metals only 0 3 5 0 2
Parameter Units  
Total Metals (cont'd)     
Bismuth (Bi)-Total mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00025 0 0.00025 - nc 0.00025 0.00025 0
Boron (B)-Total mg/L 0.022 0.019 14 0.016 0.015 6 0.030 0.031 3 0.035 - nc 0.005 0.005 0
Cadmium (Cd)-Total mg/L 0.0000088 0.0000088 0 0.0000025 0.0000025 0 0.000017 0.000014 19 0.000005 - nc 0.000005 0.000005 0
Calcium (Ca)-Total mg/L 3.08 3.44 12 24.3 24.2 0 15.6 16.4 5 11.9 - nc 20.7 20.6 0
Chromium (Cr)-Total mg/L 0.00395 0.00380 4 0.00037 0.00024 43 0.00109 0.00097 12 0.00025 - nc 0.00025 0.00025 0
Cobalt (Co)-Total mg/L 0.00044 0.00045 2 0.00031 0.00023 30 0.00040 0.00032 22 0.00005 - nc 0.00014 0.00024 53
Copper (Cu)-Total mg/L 0.00104 0.00110 6 0.00025 0.00025 0 0.00118 0.00097 20 0.0001 - nc 0.00014 0.00020 35
Iron (Fe)-Total mg/L 1.12 1.18 5 0.059 0.050 17 1.73 1.73 0 0.015 - nc 0.015 0.015 0
Lead (Pb)-Total mg/L 0.000541 0.000627 16 0.000025 0.000025 0 0.00239 0.00200 18 0.000025 - nc 0.000025 0.000025 0
Lithium (Li)-Total mg/L 0.0599 0.0599 0 0.0166 0.0164 1 0.157 0.169 7 0.169 - nc 0.0090 0.0094 4
Magnesium (Mg)-Total mg/L 1.18 1.29 9 5.50 5.49 0 3.08 2.92 5 1.98 - nc 15.0 14.9 1
Manganese (Mn)-Total mg/L 0.0194 0.0208 7 0.0403 0.0406 1 0.0439 0.0431 2 0.0259 - nc 0.0240 0.0235 2
Mercury (Hg)-Total mg/L 0.0000125 0.0000125 0 0.0000025 0.0000025 0 0.000005 0.000005 0 0.000005 - nc 0.000005 0.000005 0
Molybdenum (Mo)-Total mg/L 0.00345 0.00339 2 0.00482 0.00475 1 0.00173 0.00192 10 0.00186 - nc 0.0165 0.0168 2
Nickel (Ni)-Total mg/L 0.00249 0.00261 5 0.00025 0.00025 0 0.00086 0.00082 5 0.00025 - nc 0.00146 0.00154 5
Phosphorus (P)-Total mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 - nc 0.15 0.15 0
Potassium (K)-Total mg/L 1.26 1.23 2 1.21 1.22 1 1.54 1.54 0 1.13 - nc 0.850 0.830 2
Selenium (Se)-Total mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.00005 0.00005 0 0.00005 - nc 0.00005 0.00005 0
Silicon (Si)-Total mg/L 9.97 8.56 14 5.03 5.08 1 24.9 26.7 7 3.69 - nc 3.40 3.62 6
Silver (Ag)-Total mg/L 0.000049 0.000049 0 0.000012 0.000005 82 0.000047 0.000030 44 0.000012 - nc 0.000005 0.000005 0
Sodium (Na)-Total mg/L 62.5 62.3 0 16.7 16.8 1 72.6 80.9 11 77.7 - nc 5.6 6.2 10
Strontium (Sr)-Total mg/L 0.370 0.416 12 1.80 1.81 1 1.81 1.85 2 1.49 - nc 0.774 0.791 2
Sulfur mg/L
Thallium (Tl)-Total mg/L 0.000015 0.000014 7 0.000005 0.000005 0 0.00005 0.00005 0 0.00005 - nc 0.00005 0.00005 0
Tin (Sn)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00010 0.00005 67 0.00005 - nc 0.00005 0.00005 0
Titanium (Ti)-Total mg/L 0.105 0.091 13 0.005 0.005 0 0.138 0.159 14 0.005 - nc 0.005 0.005 0
Uranium (U)-Total mg/L 0.000182 0.000166 9 0.000012 0.000012 0 0.000824 0.000668 21 0.000005 - nc 0.000299 0.000277 8
Vanadium (V)-Total mg/L 0.00422 0.00394 7 0.00025 0.00025 0 0.0025 0.0021 17 0.0005 - nc 0.0005 0.0005 0
Zinc (Zn)-Total mg/L 0.0051 0.0061 20 0.0015 0.0015 0 0.0058 0.0051 13 0.0005 - nc 0.0005 0.0005 0
Dissolved Metals     
Aluminum (Al)-Dissolved mg/L 0.0046 0.0049 7 0.0015 0.0015 0 0.0836 0.0825 1 0.0069 0.0065 6 0.0133 0.0146 9
Antimony (Sb)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00011 75 0.00005 0.00005 0 0.00447 0.00450 1
Arsenic (As)-Dissolved mg/L 0.00005 0.00005 0 0.00021 0.00019 10 0.00022 0.00035 46 0.00005 0.00005 0 0.00321 0.00349 8
Barium (Ba)-Dissolved mg/L 0.0534 0.0557 4 0.0579 0.0595 3 0.0131 0.0140 7 0.0139 0.0136 2 0.0737 0.0747 1
Beryllium (Be)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0
Bismuth (Bi)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0
Boron (B)-Dissolved mg/L 0.019 0.019 0 0.015 0.016 6 0.025 0.024 4 0.030 0.030 0 0.005 0.005 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location MW-01A DUP1 RPD (%)

DUP-1 
GROUNDWA

TER MW-01B RPD (%) RES-MW-02A
DUPLICATE-

4 RPD (%) RES-MW-02A
DUPLICATE 

1 RPD (%) RES-MW-03A
DUPLICATE-

3 RPD (%)
Date Sampled 24-May-17 24-May-2017 10-Feb-2017 10-Feb-17 05-OCT-09 05-OCT-09 04-MAY-10 04-MAY-10 05-OCT-09 05-OCT-09
Time Sampled 0:00 0:00 16:32 16:32 00:00 00:00 11:00 12:00 00:00 00:00
ALS Sample ID L1932496-3 L1932496-7 L1891062-4 L1891062-2 L828048-3 L828048-8 L884269-1 L884269-5 L828048-5 L828048-7
RPDs above 20%   3  4 15 4 6
RPDs above 100% 0 0 6 2 1
Total calculated RPDs 92 92 90 60 91
RPDs above 20% total metals only 0 3 5 0 2
Parameter Units  
Dissolved Metals (cont'd)     
Cadmium (Cd)-Dissolved mg/L 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000049 163 0.000005 0.000005 0 0.000005 0.000005 0
Calcium (Ca)-Dissolved mg/L 3.40 3.40 0 23.2 23.9 3 12.1 12.6 4 11.0 10.5 5 20.1 20.6 2
Chromium (Cr)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0
Cobalt (Co)-Dissolved mg/L 0.00005 0.00005 0 0.00012 0.00005 82 0.00005 0.00005 0 0.00005 0.00005 0 0.00021 0.00024 13
Copper (Cu)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00015 0.00244 177 0.00005 0.00005 0 0.00022 0.00017 26
Iron (Fe)-Dissolved mg/L 0.015 0.015 0 0.015 0.015 0 0.015 0.062 122 0.015 0.015 0 0.015 0.015 0
Lead (Pb)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000543 182 0.000025 0.000025 0 0.000025 0.000025 0
Lithium (Li)-Dissolved mg/L 0.0585 0.0595 2 0.0156 0.0164 5 0.155 0.159 3 0.165 0.152 8 0.0090 0.0093 3
Magnesium (Mg)-Dissolved mg/L 0.643 0.655 2 4.86 5.11 5 2.06 2.06 0 1.83 1.73 6 14.5 15.2 5
Manganese (Mn)-Dissolved mg/L 0.00836 0.00836 0 0.0342 0.0367 7 0.0276 0.0303 9 0.0240 0.0232 3 0.0234 0.0232 1
Mercury (Hg)-Dissolved mg/L 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0
Molybdenum (Mo)-Dissolved mg/L 0.00347 0.00349 1 0.00438 0.00427 3 0.00165 0.00162 2 0.00177 0.00164 8 0.0163 0.0169 4
Nickel (Ni)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00151 0.00156 3
Phosphorus (P)-Dissolved mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Dissolved mg/L 0.993 0.990 0 1.17 1.27 8 1.09 1.09 0 1.07 1.02 5 0.836 0.833 0
Selenium (Se)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.00005 0.00005 0 0.00005 0.0001 67 0.00005 0.00005 0
Silicon (Si)-Dissolved mg/L 3.59 3.57 1 4.58 4.71 3 3.86 3.92 2 3.90 3.85 1 3.43 3.57 4
Silver (Ag)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0
Sodium (Na)-Dissolved mg/L 62.8 63.0 0 15.7 17.0 8 75.3 77.4 3 82.5 83.3 1 5.6 6.1 9
Strontium (Sr)-Dissolved mg/L 0.417 0.414 1 1.72 1.70 1 1.62 1.62 0 1.43 1.39 3 0.760 0.791 4
Sulfur - Dissolved mg/L
Thallium (Tl)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0
Tin (Sn)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00057 0.00015 117 0.00005 0.00005 0 0.00005 0.00005 0
Titanium (Ti)-Dissolved mg/L 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Dissolved mg/L 0.000015 0.000015 0 0.000011 0.000013 17 0.000036 0.000042 15 0.000005 0.000005 0 0.000288 0.000289 0
Vanadium (V)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Zinc (Zn)-Dissolved mg/L 0.0015 0.0015 0 0.0015 0.0015 0 0.0005 0.0100 181 0.0005 0.0005 0 0.0005 0.0005 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-03B
DUPLICATE-

2 RPD (%)
RES-MW-1A-

0218
RES-MW-16A-

0218 (DUP) RPD (%)
RES-MW-2A-

0218
RES-MW-16B-

0218 (DUP) RPD (%) RES-MW-03B
DUPLICATE-

1 RPD (%)
Date Sampled 14-JAN-10 14-JAN-10 25-Feb-2018 25-Feb-2018 26-Feb-2018 26-Feb-2018 06-JUL-10 06-JUL-10
Time Sampled 12:00 14:00 12:45 17:00 11:15 9:30 13:00 16:00
ALS Sample ID L855508-7 L855508-9 L2064141-6 L2064141-8 L2064141-9 L2064141-10 L907235-4 L907235-5
RPDs above 20% 5 2 2 7
RPDs above 100% 2 0 0 1
Total calculated RPDs 90 94 94 93
RPDs above 20% total metals only 3 1 0 3
Parameter Units
Physical Tests     
Colour, True CU 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0 2.5 2.5 0
Conductivity µS/cm 260 259 0 284 297 4 425 414 3 251 250 0
Hardness (as CaCO3) mg/L 125 121 3 13.7 13.6 1 39.2 37.6 4 133 134 1
pH pH 8.25 8.24 0 8.92 8.96 0 8.35 8.39 0 8.27 8.28 0
Total Suspended Solids mg/L 1.5 1.5 0 40.5 38.3 6 1.5 1.5 0 1.5 1.5 0
Total Dissolved Solids mg/L 137 125 9 199 195 2 252 260 3 151 152 1
Turbidity NTU 1.16 0.73 46 34.6 36.5 5 0.58 0.56 4 0.31 0.30 3
Anions and Nutrients     
Acidity (as CaCO3) mg/L 1.5 1.3 14 0.5 0.5 0 0.5 0.5 0 0.5 0.5 0
Alkalinity, Bicarbonate (as CaCO3) mg/L 131 128 2 115 115 0 113 113 0 137 141 3
Alkalinity, Carbonate (as CaCO3) mg/L 1 1 0 13.8 13.2 4 5 5.4 8 1 1 0
Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 0 0.5 0.5 0 0.5 0.5 0 1 1 0
Alkalinity, Total (as CaCO3) mg/L 131 128 2 128 128 0 118 118 0 137 141 3
Ammonia as N mg/L 0.101 0.101 0 0.420 0.429 2 0.463 0.471 2 0.105 0.101 4
Bromide (Br) mg/L 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0 0.025 0.025 0
Chloride (Cl) mg/L 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0 0.25 0.25 0
Fluoride (F) mg/L 0.082 0.081 1 0.113 0.112 1 0.265 0.265 0 0.086 0.085 1
Nitrate (as N) mg/L 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0 0.0025 0.0025 0
Nitrite (as N) mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Total Kjeldahl Nitrogen mg/L 0.110 0.110 0 0.428 0.411 4 0.49 0.502 2 0.140 0.140 0
Total Nitrogen mg/L 0.110 0.110 0 0.428 0.411 4 0.490 0.502 2 0.140 0.140 0
Ortho Phosphate as P mg/L - - - 0.0039 0.0037 5 0.0005 0.0015 100 - - -
Total Phosphate as P mg/L 0.0077 0.0083 8 0.0169 0.0159 6 0.001 0.001 0 0.0099 0.0090 10
Sulfate (SO4) mg/L 12.1 12.2 1 23.7 23.7 0 85.1 85.1 0 9.56 9.58 0
Cyanides     
Cyanide, Weak Acid Diss mg/L - - nc 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0
Cyanide, Total mg/L 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0005 0 0.0005 0.0010 67
Thiocyante mg/L - - nc - - nc - - nc 0.25 0.25 0
Cyanide, Free mg/L - - nc - - nc - - nc 0.0025 0.0025 0
Organic / Inorganic Carbon     
Total Organic Carbon mg/L 1.17 1.19 2 0.60 0.25 82 1.04 1.26 19 1.04 1.05 1
Total Metals     
Aluminum (Al)-Total mg/L 0.0166 0.0162 2 1.85 1.89 2 0.0125 0.0137 9 0.005 0.005 0
Antimony (Sb)-Total mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0
Arsenic (As)-Total mg/L 0.00203 0.00199 2 0.00026 0.00026 0 0.00005 0.00005 0 0.00135 0.00140 4
Barium (Ba)-Total mg/L 0.0816 0.0794 3 0.190 0.186 2 0.0152 0.0151 1 0.0740 0.0760 3
Beryllium (Be)-Total mg/L 0.00025 0.00025 0 0.00018 0.00019 5 0.00005 0.00005 0 0.00025 0.00025 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-03B
DUPLICATE-

2 RPD (%)
RES-MW-1A-

0218
RES-MW-16A-

0218 (DUP) RPD (%)
RES-MW-2A-

0218
RES-MW-16B-

0218 (DUP) RPD (%) RES-MW-03B
DUPLICATE-

1 RPD (%)
Date Sampled 14-JAN-10 14-JAN-10 25-Feb-2018 25-Feb-2018 26-Feb-2018 26-Feb-2018 06-JUL-10 06-JUL-10
Time Sampled 12:00 14:00 12:45 17:00 11:15 9:30 13:00 16:00
ALS Sample ID L855508-7 L855508-9 L2064141-6 L2064141-8 L2064141-9 L2064141-10 L907235-4 L907235-5
RPDs above 20% 5 2 2 7
RPDs above 100% 2 0 0 1
Total calculated RPDs 90 94 94 93
RPDs above 20% total metals only 3 1 0 3
Parameter Units
Total Metals (cont'd)     
Bismuth (Bi)-Total mg/L 0.00025 0.00025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00025 0
Boron (B)-Total mg/L 0.011 0.005 75 0.022 0.022 0 0.028 0.030 7 0.011 0.011 0
Cadmium (Cd)-Total mg/L 0.000024 0.000023 4 0.0000110 0.0000133 19 0.0000025 0.0000025 0 0.000011 0.000013 17
Calcium (Ca)-Total mg/L 23.8 23.2 3 5.61 5.63 0 13.7 13.9 1 23.8 24.5 3
Chromium (Cr)-Total mg/L 0.00025 0.00025 0 0.00381 0.00394 3 0.00124 0.00131 5 0.00032 0.00025 25
Cobalt (Co)-Total mg/L 0.00012 0.00012 0 0.00038 0.00039 3 0.00005 0.00005 0 0.00005 0.00005 0
Copper (Cu)-Total mg/L 0.00118 0.0002 142 0.00141 0.00176 22 0.00025 0.00025 0 0.0002 0.00015 29
Iron (Fe)-Total mg/L 0.038 0.039 3 1.12 1.11 1 0.015 0.015 0 0.038 0.037 3
Lead (Pb)-Total mg/L 0.000025 0.000025 0 0.00115 0.00110 4 0.000025 0.000025 0 0.000025 0.000025 0
Lithium (Li)-Total mg/L 0.0055 0.0054 2 0.0613 0.0601 2 0.160 0.167 4 0.0025 0.0025 0
Magnesium (Mg)-Total mg/L 16.8 15.6 7 1.49 1.51 1 2.16 2.22 3 15.4 15.9 3
Manganese (Mn)-Total mg/L 0.0561 0.0545 3 0.0256 0.0263 3 0.0299 0.0307 3 0.0454 0.0479 5
Mercury (Hg)-Total mg/L 0.000005 0.000005 0 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Total mg/L 0.00779 0.00770 1 0.00344 0.00341 1 0.00198 0.00190 4 0.00562 0.00571 2
Nickel (Ni)-Total mg/L 0.00025 0.00025 0 0.00273 0.00272 0 0.00062 0.00063 2 0.00025 0.00025 0
Phosphorus (P)-Total mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Total mg/L 0.583 0.546 7 1.22 1.24 2 1.12 1.16 4 0.416 0.435 4
Selenium (Se)-Total mg/L 0.0001 0.0001 0 0.000025 0.000025 0 0.000025 0.000025 0 0.0001 0.0001 0
Silicon (Si)-Total mg/L 4.88 4.80 2 7.71 7.71 0 3.81 3.90 2 5.05 5.21 3
Silver (Ag)-Total mg/L 0.000005 0.000005 0 0.000051 0.000050 2 0.000020 0.000017 16 0.000005 0.000005 0
Sodium (Na)-Total mg/L 7.5 7.0 7 62.1 62.5 1 75.5 77.0 2 5.5 5.6 2
Strontium (Sr)-Total mg/L 0.455 0.442 3 0.623 0.606 3 1.67 1.66 1 0.491 0.503 2
Sulfur mg/L 8.14 8.53 5 30.3 30.6 1
Thallium (Tl)-Total mg/L 0.00005 0.00005 0 0.000015 0.000017 13 0.000005 0.000005 0 0.00005 0.00005 0
Tin (Sn)-Total mg/L 0.00005 0.00020 120 0.00012 0.00013 8 0.00010 0.00012 18 0.00005 0.00005 0
Titanium (Ti)-Total mg/L 0.005 0.005 0 0.022 0.021 5 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Total mg/L 0.000105 0.000109 4 0.000276 0.000280 1 0.000005 0.000005 0 0.000069 0.000075 8
Vanadium (V)-Total mg/L 0.0005 0.0005 0 0.00282 0.00291 3 0.00025 0.00025 0 0.0005 0.0005 0
Zinc (Zn)-Total mg/L 0.0005 0.0005 0 0.0048 0.0046 4 0.0046 0.0046 0 0.0005 0.0016 105
Dissolved Metals     
Aluminum (Al)-Dissolved mg/L 0.0055 0.0073 28 0.002 0.002 0 0.0015 0.0015 0 0.0050 0.0043 15
Antimony (Sb)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0
Arsenic (As)-Dissolved mg/L 0.00222 0.00216 3 0.00005 0.00005 0 0.00005 0.00005 0 0.00158 0.00155 2
Barium (Ba)-Dissolved mg/L 0.0827 0.0811 2 0.0643 0.0648 1 0.0158 0.0153 3 0.0830 0.0824 1
Beryllium (Be)-Dissolved mg/L 0.00025 0.00025 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0
Bismuth (Bi)-Dissolved mg/L 0.00025 0.00025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.00025 0.00025 0
Boron (B)-Dissolved mg/L 0.005 0.005 0 0.019 0.019 0 0.027 0.026 4 0.005 0.005 0
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.

Page 14 of 15



Appendix F-1.6.  Relative Percent Difference Values Calculated for Duplicate Groundwater Samples

Sample Location RES-MW-03B
DUPLICATE-

2 RPD (%)
RES-MW-1A-

0218
RES-MW-16A-

0218 (DUP) RPD (%)
RES-MW-2A-

0218
RES-MW-16B-

0218 (DUP) RPD (%) RES-MW-03B
DUPLICATE-

1 RPD (%)
Date Sampled 14-JAN-10 14-JAN-10 25-Feb-2018 25-Feb-2018 26-Feb-2018 26-Feb-2018 06-JUL-10 06-JUL-10
Time Sampled 12:00 14:00 12:45 17:00 11:15 9:30 13:00 16:00
ALS Sample ID L855508-7 L855508-9 L2064141-6 L2064141-8 L2064141-9 L2064141-10 L907235-4 L907235-5
RPDs above 20% 5 2 2 7
RPDs above 100% 2 0 0 1
Total calculated RPDs 90 94 94 93
RPDs above 20% total metals only 3 1 0 3
Parameter Units
Dissolved Metals (cont'd)     
Cadmium (Cd)-Dissolved mg/L 0.000021 0.000022 5 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000027 0.000016 51
Calcium (Ca)-Dissolved mg/L 23.5 23.0 2 4.10 4.11 0 12.3 11.9 3 25.4 25.8 2
Chromium (Cr)-Dissolved mg/L 0.00025 0.00025 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00025 0.00025 0
Cobalt (Co)-Dissolved mg/L 0.00012 0.00011 9 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0
Copper (Cu)-Dissolved mg/L 0.00011 0.00011 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00044 0.00023 63
Iron (Fe)-Dissolved mg/L 0.015 0.015 0 0.015 0.015 0 0.015 0.015 0 0.034 0.033 3
Lead (Pb)-Dissolved mg/L 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0 0.000025 0.000025 0
Lithium (Li)-Dissolved mg/L 0.0052 0.0052 0 0.0591 0.0608 3 0.163 0.158 3 0.0025 0.0025 0
Magnesium (Mg)-Dissolved mg/L 16.0 15.4 4 0.837 0.816 3 2.04 1.94 5 16.8 17.0 1
Manganese (Mn)-Dissolved mg/L 0.0531 0.0524 1 0.00821 0.00825 0 0.0271 0.0258 5 0.0476 0.0475 0
Mercury (Hg)-Dissolved mg/L 0.000005 0.000005 0 0.0000025 0.0000025 0 0.0000025 0.0000025 0 0.000005 0.000005 0
Molybdenum (Mo)-Dissolved mg/L 0.00782 0.00733 6 0.00326 0.00328 1 0.00170 0.00170 0 0.00571 0.00572 0
Nickel (Ni)-Dissolved mg/L 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0 0.00025 0.00025 0
Phosphorus (P)-Dissolved mg/L 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0 0.15 0.15 0
Potassium (K)-Dissolved mg/L 0.569 0.568 0 0.998 0.990 1 1.15 1.13 2 0.480 0.489 2
Selenium (Se)-Dissolved mg/L 0.0001 0.0001 0 0.000025 0.000025 0 0.000075 0.000051 38 0.0001 0.0001 0
Silicon (Si)-Dissolved mg/L 5.12 5.09 1 3.43 3.47 1 3.50 3.51 0 5.40 5.43 1
Silver (Ag)-Dissolved mg/L 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.000005 0.000005 0
Sodium (Na)-Dissolved mg/L 6.6 6.4 3 58.1 57.1 2 71.5 70.2 2 5.8 5.8 0
Strontium (Sr)-Dissolved mg/L 0.455 0.451 1 0.494 0.511 3 1.60 1.57 2 0.489 0.489 0
Sulfur - Dissolved mg/L 7.72 8.09 5 29.0 29.4 1
Thallium (Tl)-Dissolved mg/L 0.00005 0.00005 0 0.000005 0.000005 0 0.000005 0.000005 0 0.00005 0.00005 0
Tin (Sn)-Dissolved mg/L 0.00005 0.00005 0 0.00005 0.00005 0 0.00005 0.00005 0 0.00017 0.00014 19
Titanium (Ti)-Dissolved mg/L 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0 0.005 0.005 0
Uranium (U)-Dissolved mg/L 0.000105 0.000102 3 0.000005 0.000005 0 0.000005 0.000005 0 0.000084 0.000080 5
Vanadium (V)-Dissolved mg/L 0.0005 0.0005 0 0.00025 0.00025 0 0.00025 0.00025 0 0.0005 0.0005 0
Zinc (Zn)-Dissolved mg/L 0.0005 0.0005 0 0.0015 0.0015 0 0.0015 0.0015 0 0.0005 0.0012 82
Notes:
RPD = relative percent difference.
RPD values are calculated where the parameter was reported above the detection limit in both duplicate samples.
nc indicates RPD value not calculated.
bold/underlined formatting identifies RPD values greater than 20%.
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Appendix F-1.7.  Blank Samples

Sample Type
ALS-TRAVEL-

BLANK
MCTAGG 

CREEK SEEP3
ALS-TRAVEL 

BLANK FIELD BLANK
TRAVEL 
BLANK FIELD BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK 2

FIELD BLANK 
2 FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

Date Sampled 04-OCT-09 04-OCT-09 04-OCT-09 05-OCT-09 05-OCT-09 15-JAN-10 17-JAN-10 17-JAN-10 05-MAY-10 03-MAY-10 08-MAY-10 8-Aug-2015 8-Aug-2015
Time Sampled 00:00 00:00 00:00 00:00 00:00 14:00 14:00 14:00 12:00 11:00 14:00 0:00 0:00
ALS Sample ID L827717-6 L827735-5 L827735-6 L828048-9 L828048-10 L855508-10 L855508-14 L855508-15 L884275-5 L884277-5 L885255-6 L885263-7 L1653024-6 L1653024-7 L1656897-3 L1656897-4
Parameter Units     
Physical Tests     
Colour, True CU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 404 <2.0 <2.0 3.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO3) mg/L <0.50 182 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

pH pH units 5.56 6.83 5.60 5.50 5.53 5.41 5.42 5.37 6.04 5.88 5.64 5.62 5.67 5.66 6.53 5.79
Total Suspended Solids mg/L <3.0 38.8 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 289 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 22.5 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients     
Acidity (as CaCO3) mg/L <1.0 13.3 4.0 3.5 2.6 1.8 1.4 2.0 2.8 2.9 1.7 1.2 2.2 1.6 1.9 1.8
Alkalinity, Bicarbonate (as CaCO3) mg/L <2.0 57.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO3) mg/L <2.0 57.7 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia as N mg/L <0.0050 <0.0050 <0.0050 0.0079 0.0101 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride (F) mg/L <0.020 0.402 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.124 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.030 0.124 <0.030 <0.030
Ortho Phosphate as P mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate as P mg/L <0.0020 0.0025 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulfate (SO4) mg/L <0.50 148 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.30 <0.30 <0.30 <0.30
Cyanides     
Cyanide, Weak Acid Diss mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyante mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010
Organic / Inorganic Carbon     
Total Organic Carbon mg/L <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.20 <0.20 <0.20 0.30 <0.50 <0.50 <0.50 <0.50
Total Metals     
Aluminum (Al)-Total mg/L <0.0010 0.0637 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb)-Total mg/L <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba)-Total mg/L <0.000050 0.0124 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd)-Total mg/L <0.000010 0.00204 <0.000010 <0.000010 <0.000010 <0.000017 <0.000010 <0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca)-Total mg/L <0.020 51.6 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.050 <0.050 <0.050 <0.050
Chromium (Cr)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co)-Total mg/L <0.00010 0.0156 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu)-Total mg/L <0.00010 0.00615 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00050
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Appendix F-1.7.  Blank Samples

Sample Type
ALS-TRAVEL-

BLANK
MCTAGG 

CREEK SEEP3
ALS-TRAVEL 

BLANK FIELD BLANK
TRAVEL 
BLANK FIELD BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK 2

FIELD BLANK 
2 FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

Date Sampled 04-OCT-09 04-OCT-09 04-OCT-09 05-OCT-09 05-OCT-09 15-JAN-10 17-JAN-10 17-JAN-10 05-MAY-10 03-MAY-10 08-MAY-10 8-Aug-2015 8-Aug-2015
Time Sampled 00:00 00:00 00:00 00:00 00:00 14:00 14:00 14:00 12:00 11:00 14:00 0:00 0:00
ALS Sample ID L827717-6 L827735-5 L827735-6 L828048-9 L828048-10 L855508-10 L855508-14 L855508-15 L884275-5 L884277-5 L885255-6 L885263-7 L1653024-6 L1653024-7 L1656897-3 L1656897-4
Parameter Units     
Total Metals (cont'd)     
Iron (Fe)-Total mg/L <0.030 1.17 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Total mg/L <0.0050 0.0091 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg)-Total mg/L <0.0050 11.5 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn)-Total mg/L <0.000050 0.429 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo)-Total mg/L <0.000050 0.000097 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni)-Total mg/L <0.00050 0.117 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Total mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Potassium (K)-Total mg/L <0.050 0.113 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se)-Total mg/L <0.00010 0.00021 <0.00010 <0.00010 <0.00010 <0.00020 <0.00010 <0.00020 <0.00010 <0.00010 <0.00020 <0.00020 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si)-Total mg/L <0.050 6.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na)-Total mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr)-Total mg/L <0.00010 0.320 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020
Sulfur mg/L
Thallium (Tl)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U)-Total mg/L <0.000010 0.000375 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V)-Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Total mg/L <0.0010 0.431 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0030 <0.0030 <0.0030 <0.0030
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Appendix F-1.7.  Blank Samples

Sample Type
TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FB FIELD BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK FIELD BLANK

Date Sampled 14-Nov-2015 14-Nov-2015 22-Feb-2016 24-Aug-2016 17-May-2016 8-Feb-2017 8-Feb-2017 24-May-2017 24-May-2017 24-Aug-2017 27-Nov-2017 28-Nov-2017 20-Feb-2018
Time Sampled 13:15 0:00 0:00 10:00 14:00 11:15 0:00 0:00 0:00 0:00 12:00 12:00 9:30
ALS Sample ID L1704728-6 L1704728-7 L1738780-8 L1738780-9 L1818670-4 L1820692-3 L1772495-5 L1889347-4 L1889347-5 L1932496-8 L1932496-9 L1982004-6 L1985534-3 L2030142-7 L2030142-8 L2061201-37
Parameter Units                 
Physical Tests                 
Colour, True CU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH units 5.68 5.70 5.64 6.20 5.47 5.41 5.70 5.96 5.87 5.85 5.89 5.35 5.15 5.44 5.38 5.67
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients                 
Acidity (as CaCO3) mg/L 1.5 1.4 1.5 <1.0 1.7 2.0 1.4 1.8 1.9 1.6 1.6 1.9 2.2 2.3 2.0 2.2
Alkalinity, Bicarbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Total (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ammonia as N mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0084 0.0063 <0.0050 <0.0050 <0.0050 <0.0050
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride (F) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Ortho Phosphate as P mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate as P mg/L 0.0050 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulfate (SO4) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Cyanides                 
Cyanide, Weak Acid Diss mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyante mg/L                
Cyanide, Free mg/L  
Organic / Inorganic Carbon                 
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals                 
Aluminum (Al)-Total mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000212 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca)-Total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chromium (Cr)-Total mg/L 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
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Appendix F-1.7.  Blank Samples

Sample Type
TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FB FIELD BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK FIELD BLANK

Date Sampled 14-Nov-2015 14-Nov-2015 22-Feb-2016 24-Aug-2016 17-May-2016 8-Feb-2017 8-Feb-2017 24-May-2017 24-May-2017 24-Aug-2017 27-Nov-2017 28-Nov-2017 20-Feb-2018
Time Sampled 13:15 0:00 0:00 10:00 14:00 11:15 0:00 0:00 0:00 0:00 12:00 12:00 9:30
ALS Sample ID L1704728-6 L1704728-7 L1738780-8 L1738780-9 L1818670-4 L1820692-3 L1772495-5 L1889347-4 L1889347-5 L1932496-8 L1932496-9 L1982004-6 L1985534-3 L2030142-7 L2030142-8 L2061201-37
Parameter Units                 
Total Metals (cont'd)                 
Iron (Fe)-Total mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P)-Total mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Potassium (K)-Total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si)-Total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Silver (Ag)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na)-Total mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr)-Total mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Sulfur mg/L <0.50 <0.50 <0.50 <0.50 <0.50
Thallium (Tl)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn)-Total mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0035 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
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Appendix F-1.7.  Blank Samples

PTMA PTMA MS

Sample Type
TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

RES-MW-17A-
0218

Date Sampled 8-May-2018 8-May-2018 07-JUL-10 26-Feb-18
Time Sampled 10:30 10:30 15:00 15:30
ALS Sample ID L2061201-38 L2064141-22 L2093581-2 L2093581-3 L907230-5 L909094-5 L2157424-6 L2064141-11
Parameter Units       
Physical Tests       
Colour, True CU <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 2.5
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1
Hardness (as CaCO3) mg/L <0.50 <0.50 <0.50 0.25
pH pH units 5.73 7.21 5.92 5.79 5.60 5.56 5.78 6.00
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 1.5
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 5
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.05
Anions and Nutrients       
Acidity (as CaCO3) mg/L 2.2 <1.0 2.0 2.0 1.6 1.5 2.0 2.2
Alkalinity, Bicarbonate (as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <1.0 0.5
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <1.0 0.5
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <1.0 0.5
Alkalinity, Total (as CaCO3) mg/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <1.0 0.5
Ammonia as N mg/L <0.0050 <0.0050 <0.0050 <0.0050 0.0053 <0.0050 0.0025
Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.025
Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.25
Fluoride (F) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.01
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0025
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0005
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.025
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.050 <0.050 <0.030 0.015
Ortho Phosphate as P mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0010 0.0005
Total Phosphate as P mg/L <0.0020 <0.0020 <0.0020 <0.50 <0.50 <0.0020 0.001
Sulfate (SO4) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 0.15
Cyanides       
Cyanide, Weak Acid Diss mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 0.0005
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0005
Thiocyante mg/L    <0.50 <0.50   
Cyanide, Free mg/L  <0.0050 <0.0050
Organic / Inorganic Carbon       
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.25
Total Metals       
Aluminum (Al)-Total mg/L <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 <0.0030 0.0015
Antimony (Sb)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00005
Arsenic (As)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00005
Barium (Ba)-Total mg/L <0.000050 <0.00010 <0.00010 <0.000050 <0.000050 <0.00010 0.000025
Beryllium (Be)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00050 <0.00050 <0.00010 0.00005
Bismuth (Bi)-Total mg/L <0.000050 <0.000050 <0.000050 <0.00050 <0.00050 <0.000050 0.000025
Boron (B)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.005
Cadmium (Cd)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.000010 <0.000010 <0.0000050 0.0000025
Calcium (Ca)-Total mg/L <0.050 <0.050 <0.050 <0.020 <0.020 <0.050 0.025
Chromium (Cr)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00020 <0.00010 0.00005
Cobalt (Co)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00005
Copper (Cu)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00050 0.00025
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Appendix F-1.7.  Blank Samples

PTMA PTMA MS

Sample Type
TRAVEL 
BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK FIELD BLANK

TRAVEL 
BLANK

TRAVEL 
BLANK

RES-MW-17A-
0218

Date Sampled 8-May-2018 8-May-2018 07-JUL-10 26-Feb-18
Time Sampled 10:30 10:30 15:00 15:30
ALS Sample ID L2061201-38 L2064141-22 L2093581-2 L2093581-3 L907230-5 L909094-5 L2157424-6 L2064141-11
Parameter Units       
Total Metals (cont'd)       
Iron (Fe)-Total mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.015
Lead (Pb)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000025
Lithium (Li)-Total mg/L <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0010 0.0005
Magnesium (Mg)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0025
Manganese (Mn)-Total mg/L <0.00010 <0.00010 <0.00010 <0.000050 <0.000050 <0.00010 0.00005
Mercury (Hg)-Total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.000010 <0.000010 <0.0000050 0.0000025
Molybdenum (Mo)-Total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000025
Nickel (Ni)-Total mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00025
Phosphorus (P)-Total mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 0.15
Potassium (K)-Total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.025
Selenium (Se)-Total mg/L <0.000050 <0.000050 <0.000050 <0.00010 <0.00020 <0.000050 0.000025
Silicon (Si)-Total mg/L <0.10 <0.10 <0.10 <0.050 <0.050 <0.10 0.05
Silver (Ag)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000005
Sodium (Na)-Total mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1
Strontium (Sr)-Total mg/L <0.00020 <0.00020 <0.00020 <0.00010 <0.00010 <0.00020 0.0001
Sulfur mg/L <0.50 <0.50 <0.50 <0.50 0.25
Thallium (Tl)-Total mg/L <0.000010 <0.000010 <0.000010 <0.00010 <0.00010 <0.000010 0.000005
Tin (Sn)-Total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00005
Titanium (Ti)-Total mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.005
Uranium (U)-Total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000005
Vanadium (V)-Total mg/L <0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.00050 0.00025
Zinc (Zn)-Total mg/L <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 <0.0030 0.0015
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Figure F1
Range of Concentrations of Fluoride

Proj # 0444849-0027 | Graphics # KSM-18ERM-035eKSM MINING ULC
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Figure F2
Range of Concentrations of Sulfate

Proj # 0444849-0027 | Graphics # KSM-18ERM-035fKSM MINING ULC
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Figure F3
Range of Dissolved Concentrations of Aluminum
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Figure F4
Range of Dissolved Concentrations of Barium
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Figure F5
Range of Dissolved Concentrations of Cadmium
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Figure F6
Range of Dissolved Concentrations of Copper
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Figure F7
Range of Dissolved Concentrations of Lead
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Figure F8
Range of Dissolved Concentrations of Manganese
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Figure F9
Range of Dissolved Concentrations of Molybdenum
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Figure F10
Range of Dissolved Concentrations of Nickel
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Figure F11
Range of Dissolved Concentrations of Silver
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Figure F12
Range of Dissolved Concentrations of Zinc
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Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix F-2  

Manual Groundwater Level Measurements, 

Vertical Hydraulic Gradients 

F-2.1.  Cumulative Spot Groundwater Level Measurements for 

Monitoring Wells within the Unuk River Watershed – 

2009 to 2018 
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Wells and Piezometers, Calculated Vertical Gradients – 

Unuk River Watershed 
  



Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m
EA-15-2 635 A 0.95 68.4 26-May-17 0.00 -0.95 635.00 7.45
EA-15-2 635 B 1.58 26 26-May-17 0.21 -1.37 634.79

EA-15-2 B 635 A 0.95 68.4 1-Aug-15 -7.20 -8.15 642.2 Artesian pressures measured with pressure gauge. 

EA-15-2 B 635 A 0.95 68.4 14-Nov-15 flowing < -0.95 > 636.4 Artesian pressure not measured.

EA-15-2 B 635 A 0.95 68.4 22-Feb-16 flowing < -0.95 > 636.4 Artesian pressure not measured.

EA-15-2 B 635 A 0.95 68.4 17-May-16 flowing < -0.95 > 636.4

EA-15-2 B 635 A 0.95 68.4 26-Aug-16 flowing < -0.95 > 636.4

EA-15-2 B 635 B 1.58 26 3-Aug-15 0.01 -1.57 635.0 Artesian pressures measured with pressure gauge. 

EA-15-2 B 635 B 1.58 26 14-Nov-15 flowing -1.58 > 635 Artesian pressure not measured.

EA-15-2 B 635 B 1.58 26 23-Feb-16 0.23 -1.35 634.8 Artesian pressure not measured.

EA-15-2 B 635 B 1.58 26 17-May-16 0.25 -1.33 634.8

EA-15-2 B 635 B 1.58 26 26-Aug-16 0.23 -1.35 634.8
KC08-01 667.8 - - 19.8 30-Sep-08 5.14 - 662.70 1.33
KC08-01 667.8 - - 19.8 7/11/2010 6.47 - 661.37
KC08-01 667.8 - - 19.8 11-Jun-11 5.87 - 661.97
KC08-02 672.23 - 1.00 15.24 30-Sep-08 - 7.47 - 3.46
KC08-02 672.23 - 1.00 15.24 27-Oct-09 13.38 12.38 658.85
KC08-02 672.23 - 1.00 15.24 16-Jan-10 13.49 12.49 658.74
KC08-02 672.23 - 1.00 15.24 9-May-10 13.57 12.57 658.66
KC08-02 672.23 - 1.00 15.24 11-Jul-10 14.18 13.18 658.05
KC08-02 672.23 - 1.00 15.24 16-May-12 16.84 15.84 655.39
KC08-02 672.23 - 1.00 15.24 5/16/2012 15.84 14.84 656.39
KC08-02 672.23 - 1.00 15.24 21-May-16 16.36 15.36 655.87
KC08-02 672.23 - 1.00 15.24 19-May-18 16.22 15.22 656.01
KC08-03 764.1 - - 81.0 30-Sep-08 - 7.71 - 1.14
KC08-03 764.1 - - 81.0 6/12/2010 7.60 - 756.48
KC08-03 764.1 - - 81.0 30-Aug-17 7.94 - 756.14
KC08-03 764.1 - - 81.0 11-May-18 8.74 - 755.34
KC09-07 768.1 - - 24.9 17-Sep-09 - 0.00 -
KC09-07 768.1 - - 24.9 6/12/2010 -1.58 - 769.64
KC09-08 817.0 - 0.68 47.8 17-Sep-09 - 35.43 - 0.74
KC09-08 817.0 - 0.68 47.8 6/12/2010 34.63 33.95 782.39
KC09-08 817.0 - 0.68 47.8 19-May-18 35.37 34.69 781.65

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole

Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
KC09-09 766.6 BDRK 1.31 124.6 31-Aug-17 13.46 12.15 753.16 17.27
KC09-09 766.6 BDRK 1.31 124.6 23-Sep-09 - 12.87 - Artesian pressures measured with pressure gauge.
KC09-09 766.6 BDRK 1.31 124.6 7/11/2010 13.06 11.75 753.56
KC09-09 766.6 BDRK 1.31 124.6 3-Mar-18 15.34 14.03 751.28
KC09-09 766.6 BDRK 1.31 124.6 11-May-18 14.76 13.45 751.86
KC09-09 766.6 OVB 1.21 32.9 23-Sep-09 - 29.51 - Artesian pressures measured with pressure gauge.
KC09-09 766.6 OVB 1.21 32.9 7/11/2010 29.53 28.32 737.09
KC09-09 766.6 OVB 1.21 32.9 11-May-18 30.33 29.12 736.29 Artesian pressures measured with pressure gauge.
KC09-10 876.8 - - 26.5 9/24/2009 1.04 - 875.71
KC09-10 876.8 - - 26.5 24-Sep-09 - 1.04 - Artesian pressures measured with pressure gauge.
KC09-11 773.9 - - 29.3 9/24/2009 5.26 - 768.61 Artesian pressure not measured.
KC09-11 773.9 - - 29.3 24-Sep-09 - 5.26 -
KC09-12 634.9 - 1.26 56.0 24-Sep-09 - 9.85 -
KC09-12 634.9 - 1.26 56.0 6/11/2011 8.85 7.59 626.07
KC09-13 663.9 - 0.51 58.4 24-Oct-09 - 31.31 -
KC09-13 663.9 - 0.51 58.4 7/11/2010 34.07 33.56 629.84
KC10-17 624.5 - 1.61 147.9 10-Jun-11 60.71 59.10 563.82 2.01
KC10-17 624.5 - 1.61 147.9 7/1/2012 60.37 58.76 564.16 Artesian pressure not measured.
KC10-17 624.5 - 1.61 147.9 22-Aug-16 62.385 60.78 562.15 Artesian pressure not measured.
KC10-17A 624.5 - - Note C 7/1/2012 27.55 - 596.98 35.76
KC10-17A 624.5 - - Note C 22-Aug-16 63.31 - 561.22 Artesian pressure below gauge detection limit, 

rounded to 1 psi.

KC10-18A 650.7 - 1.00 112.3 11-Jun-11 0.57 -0.43 650.08 1.54
KC10-18A 650.7 - 1.00 112.3 9/19/2012 0.96 -0.04 649.69 Artesian pressure not measured.
KC10-18A 650.7 - 1.00 112.3 22-Aug-16 2.11 1.11 648.54
KC10-18B 650.1 - - Note C 11-Jun-11 13.72 - 636.34 11.68 Collar heavily damaged by rockfall.
KC10-18B 650.1 - - Note C 9/19/2012 18.90 - 631.16
KC10-18B 650.1 - - Note C 22-Aug-16 7.225 - 642.84
KC10-19 718.4 - 0.80 50.0 11-Jun-11 20.48 19.68 697.94
KC10-26 1033.4 - - 201.0 6/12/2010 66.63 - 966.81 Artesian pressure not measured.
KC10-32 605.3 - 1.00 105.8 9/18/2012 15.76 14.76 589.56 3.46
KC10-32 605.3 - 1.00 105.8 22-Aug-16 19.22 18.22 586.10

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
KC10-OVB20 761.5 - 0.97 54.1 6/12/2010 0.13 -0.84 761.40 1.12
KC10-OVB20 761.5 - 0.97 54.1 10-Jun-11 -0.99 -1.96 762.52
KC10-OVB20 761.5 - 0.97 54.1 10-Jun-11 -0.99 -1.96 762.52
KC10-OVB20 761.5 - 0.97 54.1 20-May-18 -0.2 -1.17 761.73
KC10-OVB21 681.1 - 1.28 52.1 6/10/2011 -0.99 -2.27 682.09 21.87
KC10-OVB21 681.1 - 1.28 52.1 11-Jun-11 20.88 19.60 660.22 Stickup reduced by 1.08 m following measurement.
KC10-OVB22 669.7 - 1.50 64.6 11-Jun-11 40.84 39.34 628.88 19.96
KC10-OVB22 669.7 - 1.50 64.6 6/11/2011 20.88 19.38 648.84
KC10-OVB23 637.1 - - 20.0 11-Jun-11 35.83 - 601.27 5.01
KC10-OVB23 637.1 - - 20.0 6/11/2011 40.84 - 596.26
KC10-OVB24 687.0 - 1.00 28.1 11-Jun-11 0 < -1.00 > 687.0 Artesian
KC10-OVB25 665.3 - 1.00 34.9 6/11/2011 35.83 34.83 629.48 Dry
KC10-OVB27 551.5 - 1.00 64.7 6/11/2011 8.70 7.70 542.80
KC11-39 688.4 - - 199.8 17-Jul-11 53.66 - 634.77 2.01
KC11-39 688.4 - - 199.8 9/19/2012 52.52 - 635.91
KC11-39 688.4 - - 199.8 22-Aug-16 51.655 - 636.78
KC12-57 720.9 - 0.51 95.9 9/19/2012 38.52 38.01 682.40 1.77
KC12-57 720.9 - 0.51 95.9 22-Aug-16 40.295 39.79 680.63
KC12-58 629.8 - - 117.5 9/19/2012 18.20 - 611.63
KC12-59 682.4 - - 76.5 9/19/2012 -0.85 - 683.22
KC12-60 609.6 - 2.50 82.7 9/19/2012 -0.80 -3.30 610.35
KC12-63 1074.2 - - 42.7 9/22/2012 1.92 - 1072.29
KC12-64 1085.4 - - 8.5 9/20/2012 2.68 - 1082.73
KC12-OVB44 1037.5 - - 15.9 9/21/2012 4.34 - 1033.19
KC12-OVB45 930.3 - - 8.0 9/21/2012 5.39 - 924.86 2.32
KC12-OVB45 930.3 - - 8.0 26-Aug-16 3.07 - 927.18
KC12-OVB46 895.6 - - 13.0 9/21/2012 2.44 - 893.11 4.55
KC12-OVB46 895.6 - - 13.0 6-Feb-17 3.53 - 892.02
KC12-OVB46 895.6 - - 13.0 22-May-17 4.10 - 891.45
KC12-OVB46 895.6 - - 13.0 25-Aug-17 4.62 - 890.93
KC12-OVB46 895.6 - - 13.0 25-Nov-17 4.63 - 890.92
KC12-OVB46 895.6 - - 13.0 24-Feb-18 5.78 - 889.77
KC12-OVB46 895.6 - - 13.0 17-May-18 6.99 - 888.56
KC12-OVB47 861.9 - - 5.5 9/21/2012 3.91 - 857.95

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
KC12-OVB48 877.3 - - 5.3 9/21/2012 0.46 - 876.81
KC12-OVB49 822.0 - - 27.9 9/20/2012 6.16 - 815.86
RES-MW-04 770.92 A 0.58 88.19 21-Sep-09 -1.91 -2.49 772.83 1.35
RES-MW-04 770.92 A 0.58 88.19 21-Oct-09 -0.99 -1.57 771.91
RES-MW-04 770.92 A 0.58 88.19 5-May-10 -0.70 -1.28 771.62
RES-MW-04 770.92 A 0.58 88.19 7-Jul-10 -0.56 -1.14 771.48
RES-MW-04 770.92 A 0.58 88.19 10-Jun-11 -0.9 -1.48 771.82
RES-MW-04 770.92 A 0.58 88.19 15-May-12 -1.62 -2.20 772.54
RES-MW-04 770.92 A 0.58 88.19 23-May-16 flowing < -0.58 > 770.92
RES-MW-04 770.92 A 0.58 88.19 22-Aug-16 flowing < -0.58 > 770.92
RES-MW-04 770.92 A 0.58 88.19 27-Nov-17 0 < -0.58 > 770.92
RES-MW-04 770.92 A 0.58 88.19 4-Mar-18 0 < -0.58 > 770.92 90 psi on pressure gauge at collar
RES-MW-04 770.92 A 0.58 88.19 14-May-18 -1.015 -1.60 771.94
RES-MW-04 770.49 B 1.38 19.67 29-Aug-09 2.84 1.46 767.65 6.81
RES-MW-04 770.49 B 1.38 19.67 16-Sep-09 2.44 1.06 768.05
RES-MW-04 770.49 B 1.38 19.67 21-Sep-09 1.08 -0.30 769.41
RES-MW-04 770.49 B 1.38 19.67 21-Oct-09 2.46 1.08 768.03
RES-MW-04 770.49 B 1.38 19.67 5-May-10 0.88 -0.50 769.61
RES-MW-04 770.49 B 1.38 19.67 7-Jul-10 0.49 -0.89 770.00
RES-MW-04 770.49 B 1.38 19.67 10-Jun-11 -2.68 -4.06 773.17
RES-MW-04 770.49 B 1.38 19.67 12-May-12 flowing < -1.38 > 770.49 Flowing artesian
RES-MW-04 770.49 B 1.38 19.67 23-May-16 flowing < -1.38 > 770.49
RES-MW-04 770.49 B 1.38 19.67 22-Aug-16 1.31 -0.07 769.18
RES-MW-04 770.49 B 1.38 19.67 27-Nov-17 4.13 2.75 766.36
RES-MW-04 770.49 B 1.38 19.67 4-Mar-18 0.1 -1.28 770.39
RES-MW-04 770.49 B 1.38 19.67 14-May-18 -0.4 -1.78 770.89
RES-MW-05 1067.52 A 0.59 79.89 22-Sep-09 0.703 0.12 1066.81 7.84 Flowing artesian
RES-MW-05 1067.52 A 0.59 79.89 8-May-10 0.95 0.37 1066.57
RES-MW-05 1067.52 A 0.59 79.89 13-Jul-10 flowing 0.00 > 1067.52
RES-MW-05 1067.52 A 0.59 79.89 12-May-12 4.66 4.08 1062.86
RES-MW-05 1067.13 A 0.20 79.89 23-May-16 8.16 7.96 1058.97
RES-MW-05 1067.36 B 0.79 38.95 29-Aug-09 12.46 11.68 1054.90 2.18
RES-MW-05 1067.36 B 0.79 38.95 16-Sep-09 12.56 11.78 1054.80
RES-MW-05 1067.36 B 0.79 38.95 22-Sep-09 12.01 11.23 1055.35

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
RES-MW-05 1067.36 B 0.79 38.95 8-May-10 12.96 12.18 1054.40
RES-MW-05 1067.36 B 0.79 38.95 13-Jul-10 13.13 12.34 1054.24
RES-MW-05 1067.36 B 0.79 38.95 12-May-12 11.59 10.81 1055.77
RES-MW-05 1066.83 B 0.25 38.95 23-May-16 10.41 10.16 1056.42 Flowing artesian
RES-MW-06 817.81 A 1.61 80.31 29-Aug-09 2.18 0.57 815.63 2.89
RES-MW-06 817.81 A 1.61 80.31 17-Sep-09 2.45 0.84 815.36
RES-MW-06 817.81 A 1.61 80.31 23-Sep-09 1.32 -0.29 816.49
RES-MW-06 817.81 A 1.61 80.31 5-May-10 2.89 1.28 814.92
RES-MW-06 817.81 A 1.61 80.31 12-Jul-10 0.78 -0.83 817.03
RES-MW-06 817.81 A 1.61 80.31 12-May-12 2.73 1.12 815.08
RES-MW-06 817.81 A 1.61 80.31 23-May-16 flowing < 1.61 > 817.81
RES-MW-06 817.81 A 1.61 80.31 22-Aug-16 flowing < 1.61 > 817.81
RES-MW-06 817.59 B 1.25 26.17 29-Aug-09 1.75 0.50 815.84 2.55
RES-MW-06 817.59 B 1.25 26.17 17-Sep-09 2.09 0.84 815.50
RES-MW-06 817.59 B 1.25 26.17 23-Sep-09 0.62 -0.63 816.97
RES-MW-06 817.59 B 1.25 26.17 5-May-10 2.88 1.63 814.71
RES-MW-06 817.59 B 1.25 26.17 12-Jul-10 0.55 -0.70 817.04
RES-MW-06 817.59 B 1.25 26.17 12-May-12 3.1 1.85 814.49
RES-MW-06 817.59 B 1.25 26.17 23-May-16 flowing < -1.25 > 818.84
RES-MW-06 817.59 B 1.25 26.17 22-Aug-16 flowing < -1.25 > 818.84
RES-MW-07 1456.06 A 1.33 79.66 1-Sep-09 15.35 14.02 1440.71 4.58
RES-MW-07 1456.06 A 1.33 79.66 17-Sep-09 15.13 13.80 1440.93
RES-MW-07 1456.06 A 1.33 79.66 24-Sep-09 12.49 11.16 1443.57
RES-MW-07 1456.06 A 1.33 79.66 26-Oct-09 14.76 13.43 1441.30
RES-MW-07 1456.06 A 1.33 79.66 26-Nov-09 15.05 13.72 1441.01
RES-MW-07 1456.06 A 1.33 79.66 15-Jan-10 16.02 14.69 1440.04
RES-MW-07 1456.06 A 1.33 79.66 6-May-10 15.59 14.26 1440.47
RES-MW-07 1456.06 A 1.33 79.66 9-Jul-10 12.13 10.80 1443.93
RES-MW-07 1456.06 A 1.33 79.66 13-May-12 16.71 15.38 1439.35
RES-MW-07 1456.06 A 1.33 79.66 21-May-16 11.28 9.95 1444.78
RES-MW-07 1456.02 B 0.96 27.82 1-Sep-09 12.29 11.33 1443.73 6.03
RES-MW-07 1456.02 B 0.96 27.82 17-Sep-09 11.98 11.02 1444.04
RES-MW-07 1456.02 B 0.96 27.82 24-Sep-09 9.09 8.13 1446.93 Flowing artesian
RES-MW-07 1456.02 B 0.96 27.82 26-Oct-09 12.44 11.48 1443.58

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole

Page 5 of 9



Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
RES-MW-07 1456.02 B 0.96 27.82 15-Jan-10 13.89 12.93 1442.13
RES-MW-07 1456.02 B 0.96 27.82 6-May-10 13.3 12.34 1442.72
RES-MW-07 1456.02 B 0.96 27.82 9-Jul-10 11.35 10.39 1444.67
RES-MW-07 1456.02 B 0.96 27.82 16-May-12 14.05 13.09 1441.97
RES-MW-07 1456.02 B 0.96 27.82 21-May-16 8.02 7.06 1448.00
RES-MW-09 1322.17 A 1.52 92.47 21-Sep-09 26.8 25.28 1295.37 3.75
RES-MW-09 1322.17 A 1.52 92.47 28-Sep-09 26.28 24.76 1295.89
RES-MW-09 1322.17 A 1.52 92.47 8-Jul-10 27.18 25.66 1294.99
RES-MW-09 1322.17 A 1.52 92.47 7-Jul-12 25.743 24.22 1296.43
RES-MW-09 1322.17 A 1.52 92.47 16-Jul-15 25.86 24.34 1296.31
RES-MW-09 1322.17 A 1.52 92.47 21-May-16 23.43 21.91 1298.74
RES-MW-09 1322.17 A 0.44 92.47 21-Aug-16 24.745 24.31 1297.43
RES-MW-09 1322.03 B 1.33 52.00 21-Sep-09 28.14 26.81 1293.89 1.31
RES-MW-09 1322.03 B 1.33 52.00 28-Sep-09 28.07 26.74 1293.96
RES-MW-09 1322.03 B 1.33 52.00 28-Oct-09 28.55 27.22 1293.48
RES-MW-09 1322.03 B 1.33 52.00 8-Jul-10 28.18 26.85 1293.85
RES-MW-09 1322.03 B 1.33 52.00 8-Jul-12 28.188 26.86 1293.84
RES-MW-09 1322.03 B 1.33 52.00 16-Jul-15 28.66 27.33 1293.37
RES-MW-09 1322.03 B 1.33 52.00 21-May-16 27.515 26.19 1294.51
RES-MW-09 1322.03 B 1.33 52.00 21-Aug-16 28.83 27.50 1293.20
RES-MW-10 1185.03 A 1.27 86.09 20-Sep-09 75.25 73.98 1109.78 59.46
RES-MW-10 1185.03 A 1.27 86.09 3-Oct-09 58.62 57.35 1126.41
RES-MW-10 1185.03 A 1.27 86.09 8-May-10 dry > 90.38 < 1094.65
RES-MW-10 1185.03 A 1.27 86.09 8-Jul-10 62.57 61.30 1122.46
RES-MW-10 1185.03 A 1.27 86.09 9-Jul-12 30.917 29.65 1154.11
RES-MW-10 1184.88 B 1.00 62.47 20-Sep-09 65.35 64.35 1119.53 55.34 Flowing artesian
RES-MW-10 1184.88 B 1.00 62.47 3-Oct-09 57.49 56.49 1127.39
RES-MW-10 1184.88 B 1.00 62.47 8-May-10 dry > 65.57 < 1100
RES-MW-10 1184.88 B 1.00 62.47 8-Jul-10 61.79 60.79 1123.09
RES-MW-10 1184.88 B 1.00 62.47 10-Jul-12 29.546 28.55 1155.34
RES-MW-11 491.01 A 1.48 65.61 7-Sep-09 -0.645 -2.13 491.65 1.63
RES-MW-11 491.01 A 1.48 65.61 2-Oct-09 0.15 -1.33 490.86
RES-MW-11 491.01 A 1.48 65.61 21-Oct-09 0.04 -1.44 490.97
RES-MW-11 491.01 A 1.48 65.61 4-May-10 0.1 -1.38 490.91

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
RES-MW-11 491.01 A 1.48 65.61 8-Jul-10 0.08 -1.40 490.93
RES-MW-11 491.01 A 1.48 65.61 13-May-12 flowing < -1.48 > 492.49
RES-MW-11 491.01 A 1.48 65.61 23-May-16 flowing < -1.48 > 492.49
RES-MW-11 491.01 A 1.48 65.61 23-Aug-16 flowing < -1.48 > 492.49
RES-MW-11 491.01 A 1.48 65.61 8-May-18 Artesian < -1.48 > 492.49
RES-MW-11 490.95 B 1.50 14.87 20-Sep-09 2.85 1.36 488.098 1.23
RES-MW-11 490.95 B 1.50 14.87 1-Oct-09 2.48 0.99 488.468
RES-MW-11 490.95 B 1.50 14.87 21-Oct-09 2.79 1.30 488.158
RES-MW-11 490.95 B 1.50 14.87 12-Jan-10 2.97 1.48 487.978
RES-MW-11 490.95 B 1.50 14.87 4-May-10 2.42 0.93 488.528
RES-MW-11 490.95 B 1.50 14.87 8-Jul-10 2.82 1.32 488.133
RES-MW-11 490.95 B 1.50 14.87 13-May-12 1.74 0.25 489.208
RES-MW-11 490.95 B 1.50 14.87 23-May-16 2.13 0.64 488.818
RES-MW-11 490.95 B 1.50 14.87 23-Aug-16 2.375 0.88 488.573
RES-MW-11 490.95 B 1.50 14.87 7-Feb-17 2.73 1.24 488.22
RES-MW-11 490.95 B 1.50 14.87 22-May-17 2.07 0.58 488.88
RES-MW-11 490.95 B 1.50 14.87 23-Aug-17 2.18 0.69 488.77
RES-MW-11 490.95 B 1.50 14.87 26-Nov-17 2.54 1.05 488.41 Flowing artesian
RES-MW-11 490.95 B 1.50 14.87 27-Feb-18 2.74 1.25 488.21 Flowing artesian
RES-MW-11 490.95 B 1.50 14.87 8-May-18 1.63 0.13 489.32
RES-MW-12 702.17 A 1.32 85.68 30-Aug-09 38.56 37.24 663.61 17.66
RES-MW-12 702.17 A 1.32 85.68 18-Sep-09 39.91 38.59 662.26
RES-MW-12 702.17 A 1.32 85.68 27-Sep-09 30.22 28.90 671.95
RES-MW-12 702.17 A 1.32 85.68 21-Oct-09 30.02 28.70 672.15
RES-MW-12 702.17 A 1.32 85.68 13-Jan-10 36.01 34.69 666.16
RES-MW-12 702.17 A 1.32 85.68 7-May-10 22.25 20.93 679.92
RES-MW-12 702.17 A 1.32 85.68 12-Jul-10 36.87 35.55 665.30
RES-MW-12 702.17 A 1.32 85.68 13-Jul-12 25.354 24.03 676.82 Flowing artesian
RES-MW-12 702.48 B 1.47 23.95 30-Aug-09 12.66 11.19 689.8 2.42 Flowing artesian
RES-MW-12 702.48 B 1.47 23.95 18-Sep-09 12.99 11.52 689.5
RES-MW-12 702.48 B 1.47 23.95 27-Sep-09 12.32 10.85 690.2 Flowing artesian
RES-MW-12 702.48 B 1.47 23.95 21-Oct-09 12.535 11.07 689.9
RES-MW-12 702.48 B 1.47 23.95 13-Jan-10 12.14 10.67 690.3
RES-MW-12 702.48 B 1.47 23.95 7-May-10 10.57 9.10 691.9
RES-MW-12 702.48 B 1.47 23.95 12-Jul-10 11.55 10.08 690.9 Flowing artesian

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
RES-MW-13 1011.05 A 1.59 86.53 19-Sep-09 10.38 8.79 1000.67 25.86 Flowing artesian
RES-MW-13 1011.05 A 1.59 86.53 29-Sep-09 32.13 30.54 978.92
RES-MW-13 1011.05 A 1.59 86.53 22-Oct-09 18.05 16.46 993.00
RES-MW-13 1011.05 A 1.59 86.53 5-May-10 14.22 12.63 996.83
RES-MW-13 1011.05 A 1.59 86.53 10-Jul-10 11.85 10.26 999.20 Flowing artesian
RES-MW-13 1011.05 A 1.59 86.53 17-May-12 10.84 9.25 1000.21
RES-MW-13 1011.05 A 1.59 86.53 1-Aug-15 10.84 9.25 1000.21
RES-MW-13 1011.05 A 1.59 86.53 21-Feb-16 8.646 7.06 1002.40
RES-MW-13 1011.05 A 1.59 86.53 19-May-16 6.27 4.68 1004.78
RES-MW-13 1011.05 A 1.59 86.53 23-Aug-16 12.54 10.95 998.51
RES-MW-13 1011.21 B 1.35 24.33 19-Sep-09 11.51 10.16 999.70 0.44
RES-MW-13 1011.21 B 1.35 24.33 29-Sep-09 11.47 10.12 999.74
RES-MW-13 1011.21 B 1.35 24.33 22-Oct-09 11.665 10.32 999.55
RES-MW-13 1011.21 B 1.35 24.33 5-May-10 11.88 10.53 999.33
RES-MW-13 1011.21 B 1.35 24.33 10-Jul-10 11.74 10.39 999.47 Flowing artesian
RES-MW-13 1011.21 B 1.35 24.33 17-May-12 11.91 10.56 999.30
RES-MW-13 1011.21 B 1.35 24.33 1-Aug-15 11.86 10.51 999.35 Flowing artesian
RES-MW-13 1011.21 B 1.35 24.33 21-Feb-16 11.912 10.56 999.30
RES-MW-13 1011.21 B 1.35 24.33 19-May-16 11.65 10.30 999.56 Flowing artesian
RES-MW-13 1011.21 B 1.35 24.33 23-Aug-16 11.9 10.55 999.31
RES-MW-14 847.29 A 0.84 73.58 30-Aug-09 36.56 35.72 810.73 9.61
RES-MW-14 847.29 A 0.84 73.58 18-Sep-09 36.96 36.12 810.33
RES-MW-14 847.29 A 0.84 73.58 27-Sep-09 35.61 34.77 811.68
RES-MW-14 847.29 A 0.84 73.58 26-Oct-09 33.75 32.91 813.54 Water level below bottom of plug may not be 

representative due to slow recovery following 
its removal.

RES-MW-14 847.29 A 0.84 73.58 16-Jan-10 35.07 34.23 812.22
RES-MW-14 847.29 A 0.84 73.58 8-May-10 32.49 31.65 814.80
RES-MW-14 847.29 A 0.84 73.58 10-Jul-10 33.67 32.83 813.62
RES-MW-14 847.29 A 0.84 73.58 12-May-12 30.42 29.58 816.87
RES-MW-14 847.29 A 0.84 73.58 21-May-16 27.35 26.51 819.94
RES-MW-14 847.29 A 0.84 73.58 27-Aug-16 34.83 33.99 812.46
RES-MW-14 847.29 A 0.84 73.58 1-Mar-18 33.61 32.77 813.68
RES-MW-14 847.29 A 0.84 73.58 16-May-18 29.88 29.04 817.41

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole
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Appendix F-2.1.  Cumulative Spot Groundwater Level Measurements for Monitoring Wells within the Unuk River Watershed – 2009 to 2018

Range of Levels

mbsu mbg m elev. A m Notes

Groundwater Level

Well Site
Collar Elevation 

(m) A
Well 

Distinction
Stick up 

(m)
Screen Middle 

Depth (m)
Measurement 

Date
RES-MW-14 847.19 B 1.42 46.18 30-Aug-09 32.36 30.94 814.83 11.69
RES-MW-14 847.19 B 1.42 46.18 18-Sep-09 32.64 31.22 814.55
RES-MW-14 847.19 B 1.42 46.18 27-Sep-09 31.72 30.30 815.47 Flowing artesian
RES-MW-14 847.19 B 1.42 46.18 27-Oct-09 29.76 28.34 817.43 Flowing artesian
RES-MW-14 847.19 B 1.42 46.18 23-Nov-09 29.12 27.70 818.07
RES-MW-14 847.19 B 1.42 46.18 16-Jan-10 29.64 28.22 817.55
RES-MW-14 847.19 B 1.42 46.18 7-May-10 26.82 25.40 820.37 Flowing artesian
RES-MW-14 847.19 B 1.42 46.18 10-Jul-10 28.75 27.33 818.44
RES-MW-14 847.19 B 1.42 46.18 12-May-12 24.11 22.69 823.08
RES-MW-14 847.19 B 1.42 46.18 21-May-16 20.95 19.53 826.24
RES-MW-14 847.19 B 1.42 46.18 27-Aug-16 28.275 26.86 818.91
RES-MW-14 847.19 B 1.42 46.18 1-Mar-18 27.00 25.58 820.19
RES-MW-14 847.19 B 1.42 46.18 16-May-18 22.57 21.15 824.62
RES-MW-15 588.91 A 1.48 98.70 20-Sep-09 11.41 9.93 577.50 47.63
RES-MW-15 588.91 A 1.48 98.70 2-Oct-09 59.04 57.56 529.87
RES-MW-15 588.91 A 1.48 98.70 24-Oct-09 32.56 31.08 556.35
RES-MW-15 588.91 A 1.48 98.70 6-May-10 17.54 16.06 571.37
RES-MW-15 588.91 A 1.48 98.70 9-Jul-10 20.89 19.41 568.02
RES-MW-15 588.91 A 1.48 98.70 12-May-12 12.87 11.39 576.04 Pressure transducer data indicate wate rlevel still 

recovering from Feb 2018 sampling

RES-MW-15 588.91 A 1.48 98.70 21-May-16 13.83 12.35 575.08
RES-MW-15 588.91 A 1.48 98.70 23-Aug-16 16.11 14.63 572.80
RES-MW-15 588.91 A 1.48 98.70 28-Feb-18 14.30 12.82 574.61 Temp = 2.9 °C, B Units = 7405.7
RES-MW-15 588.91 A 1.48 98.70 12-May-18 11.80 10.32 577.11 Temp = -24.6 °C, B Units = 7752.4
RES-MW-15 588.88 B 1.44 20.81 20-Sep-09 24.16 22.72 564.72 13.11 Flowing artesian
RES-MW-15 588.88 B 1.44 20.81 2-Oct-09 20.8 19.36 568.08 Artesian pressure not measured due to safety concern 

with plugging the well

RES-MW-15 588.88 B 1.44 20.81 6-May-10 21.5 20.06 567.38
RES-MW-15 588.88 B 1.44 20.81 9-Jul-10 23.40 21.96 565.48
RES-MW-15 588.88 B 1.44 20.81 12-May-12 14.05 12.61 574.83
RES-MW-15 588.88 B 1.44 20.81 21-May-16 17.77 16.33 571.11
RES-MW-15 588.88 B 1.44 20.81 23-Aug-16 18.565 17.13 570.32 Temp = 5.1 °C, B Units = 7336.5
RES-MW-15 588.88 B 1.44 20.81 28-Feb-18 17.36 15.92 571.52
RES-MW-15 588.88 B 1.44 20.81 12-May-18 11.05 9.61 577.83

Notes:
A  Elevations Referenced to CGVD28 vertical datum
B  Collar elevations measured with handheld GPS, accuracy +/- 10 m
C  Open borehole

Page 9 of 9



Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

RES-MW-04 September 21st, 2009** -1.91 -2.49 782.49 up
October 21st, 2009 -0.99 -1.57 781.57 -0.016

May 5th, 2010 -0.70 -1.28 781.28
7-Jul-10 -0.56 -1.14 781.14

10-Jun-11 -0.90 -1.48 781.48
14-May-18 -1.02 -1.60 781.60
Average: -1.59 781.78

August 29th, 2009 2.84 1.46 778.54
September 16th, 2009 2.44 1.06 778.94

September 21st, 2009** 1.08 -0.30 780.30
October 21st, 2009 2.46 1.08 778.92

May 5th, 2010 0.88 -0.50 780.50
7-Jul-10 0.49 -0.89 780.89

10-Jun-11 -2.68 -4.06 784.06
14-May-18 -0.4 -1.78 781.78
Average: -0.49 779.44

RES-MW-05 September 22nd, 2009** 0.703 -1.44 1091.44 up
May 8th, 2010 0.95 0.37 1089.64 -0.056

13-Jul-10 -0.59 -0.59 1090.59
12-May-12 4.66 4.66 1085.34
23-May-16 8.16 8.16 1081.84
Average: 2.23 1087.77

August 29th, 2009 12.46 11.68 1078.33
September 16th, 2009 12.56 11.78 1078.23

September 22nd, 2009** 12.01 11.23 1078.78
May 8th, 2010 12.96 12.18 1077.83

13-Jul-10 13.125 12.34 1077.66
12-May-12 11.59 10.81 1079.20
23-May-16 10.41 9.63 1080.38
Average: 11.32 1078.50

RES-MW-06 August 29th, 2009 2.18 0.57 829.43 up
September 17th, 2009 2.45 0.84 829.16 -0.002

September 23rd, 2009** 1.32 -0.29 830.29
May 5th, 2010 2.89 1.28 828.72

12-Jul-10 0.78 -0.83 830.83
12-May-12 2.73 1.12 828.88
Average: 0.45 829.55

August 29th, 2009 1.75 0.50 829.50
September 17th, 2009 2.09 0.84 829.16

September 23rd, 2009** 0.62 -0.63 830.63
May 5th, 2010 2.88 1.63 828.37

12-Jul-10 0.55 -0.70 830.70
12-May-12 3.1 1.85 828.15
Average: 0.58 829.42

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.

Artesian pressures measured with 
pressure gauge

Artesian pressure of 05A' was < 1 psi, 
taken as 1 psi

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed
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Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed

RES-MW-07 September 1st, 2009 15.35 14.02 1445.98 down
September 17th, 2009 15.13 13.80 1446.20 0.044

September 24th, 2009** 12.49 11.16 1448.84
October 26th, 2009 14.76 13.43 1446.57

November 26th, 2009 15.05 13.72 1446.28
January 15th, 2010 16.02 14.69 1445.31

May 6th, 2010 15.59 14.26 1445.74
9-Jul-10 12.13 10.80 1449.20

13-May-12 16.71 15.38 1444.62
21-May-16 11.28 9.95 1450.05
Average: 13.12 1446.88

September 1st, 2009 12.29 11.33 1448.67
September 17th, 2009 11.98 11.02 1448.98

September 24th, 2009** 9.09 8.13 1451.87
October 26th, 2009 12.44 11.48 1448.52
January 15th, 2010 13.89 12.93 1447.07

May 6th, 2010 13.3 12.34 1447.66
9-Jul-10 11.35 10.39 1449.61

16-May-12 14.05 13.09 1446.91
21-May-16 8.02 7.06 1452.94
Average: 10.86 1449.14

RES-MW-09 September 21st, 2009 26.8 25.28 1304.72 up
September 28th, 2009** 26.28 24.76 1305.24 -0.068

8-Jul-10 27.18 25.66 1304.34
7-Jul-12 25.743 24.22 1305.78
16-Jul-15 25.86 24.34 1305.66

21-May-16 23.43 21.91 1308.09
21-Aug-16 24.745 23.23 1306.78
Average: 24.20 1305.80

September 21st, 2009 28.14 26.81 1303.19
September 28th, 2009** 28.07 26.74 1303.26

October 28th, 2009 28.55 27.22 1302.78
8-Jul-10 28.18 26.85 1303.15
8-Jul-12 28.188 26.86 1303.14
16-Jul-15 28.66 27.33 1302.67

21-May-16 27.515 26.19 1303.82
21-Aug-16 28.83 27.50 1302.50
Average: 26.94 1303.06

RES-MW-10 September 20th, 2009 75.25 73.98 1116.02 down
October 3rd, 2009** 58.62 57.35 1132.65 0.164

9-Jul-12 30.917 29.65 1160.35
Average: 53.66 1136.34

September 20th, 2009 65.35 64.35 1125.65
October 3rd, 2009** 57.49 56.49 1133.51

10-Jul-12 29.546 28.55 1161.45
Average: 49.80 1129.58

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.
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Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed

RES-MW-11 September 7th, 2009 -0.645 -2.13 502.13 up
October 2nd, 2009** 0.15 -1.33 501.33 -0.056
October 21st, 2009 0.04 -1.44 501.44

May 4th, 2010 0.1 -1.38 501.38
8-Jul-10 0.08 -1.40 501.40
Average: -1.54 501.54

September 20th, 2009 2.85 1.36 498.65
October 1st, 2009** 2.48 0.99 499.02
October 21st, 2009 2.79 1.30 498.71
January 12th, 2010 2.97 1.48 498.53

8-Jul-10 2.82 1.33 498.68
Average: 1.29 498.71

RES-MW-12 August 30th, 2009 38.56 37.24 672.76 down
September 18th, 2009 39.91 38.59 671.41 0.347

September 27th, 2009** 30.22 28.90 681.10
October 21st, 2009 30.02 28.70 681.30
January 13th, 2010 36.01 34.69 675.31

May 7th, 2010 22.25 20.93 689.07
12-Jul-10 36.87 35.55 674.45
Average: 32.09 677.91

August 30th, 2009 12.66 11.19 698.81
September 18th, 2009 12.99 11.52 698.48

September 27th, 2009** 12.32 10.85 699.15
October 21st, 2009 12.535 11.07 698.94
January 13th, 2010 12.14 10.67 699.33

May 7th, 2010 10.57 9.10 700.90
12-Jul-10 11.55 10.08 699.92
Average: 10.64 699.36

RES-MW-13 September 19th, 2009** 10.38 8.79 1011.21 down
September 29th, 2009 32.13 30.54 989.46 0.026
October 22nd, 2009 18.05 16.46 1003.54

May 5th, 2010 14.22 12.63 1007.37
10-Jul-10 11.85 10.26 1009.74

17-May-12 10.84 9.25 1010.75
1-Aug-15 10.84 9.25 1010.75
21-Feb-16 8.646 7.06 1012.94
19-May-16 6.27 4.68 1015.32
23-Aug-16 12.54 10.95 1009.05
Average: 11.99 1008.01

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.

Water levels taken after development in 
13A have likely not recovered to static as 
of October 22nd, 2009
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Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed

September 19th, 2009** 11.51 10.16 1009.84
September 29th, 2009 11.47 10.12 1009.88
October 22nd, 2009 11.665 10.32 1009.69

May 5th, 2010 11.88 10.53 1009.47
10-Jul-10 11.74 10.39 1009.61

17-May-12 11.91 10.56 1009.44
1-Aug-15 11.86 10.51 1009.49
21-Feb-16 11.912 10.56 1009.44
19-May-16 11.65 10.30 1009.70
23-Aug-16 11.9 10.55 1009.45
Average: 10.40 1009.60

RES-MW-14 August 30th, 2009 36.56 35.72 814.28 down
September 18th, 2009 36.96 36.12 813.88 0.217

September 27th, 2009** 35.61 34.77 815.23
October 26th, 2009 33.75 32.91 817.09
January 16th, 2010 35.07 34.23 815.77

May 8th, 2010 32.49 31.65 818.35
10-Jul-10 33.67 32.83 817.17

12-May-12 30.42 29.58 820.42
21-May-16 27.35 26.51 823.49
27-Aug-16 34.83 33.99 816.01
1-Mar-18 33.61 32.77 817.23

16-May-18 29.88 29.04 820.96
Average: 32.51 817.49

August 30th, 2009 32.36 30.94 819.06
September 18th, 2009 32.64 31.22 818.78

September 27th, 2009** 31.72 30.30 819.70
October 27th, 2009 29.76 28.34 821.66

November 23rd, 2009 29.12 27.70 822.30
January 16th, 2010 29.64 28.22 821.78

May 7th, 2010 26.82 25.40 824.60
10-Jul-10 28.75 27.33 822.67

12-May-12 24.11 22.69 827.31
21-May-16 20.95 19.53 830.47
27-Aug-16 28.275 26.86 823.15
1-Mar-18 27 25.58 824.42

16-May-18 22.57 21.15 828.85
Average: 26.56 823.44

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.
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Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed

RES-MW-15 September 20th, 2009** 11.41 9.93 570.07 down
October 2nd, 2009 59.04 57.56 522.44 0.030
October 24th, 2009 32.56 31.08 548.92

May 6th, 2010 17.54 16.06 563.94
9-Jul-10 20.89 19.41 560.59

12-May-12 12.87 11.39 568.61
21-May-16 13.83 12.35 567.65
23-Aug-16 16.11 14.63 565.37
28-Feb-18 14.3 12.82 567.18
Average: 20.58 559.42

September 20th, 2009** 24.16 22.72 557.28
October 2nd, 2009 20.8 19.36 560.64

May 6th, 2010 21.5 20.06 559.94
9-Jul-10 23.4 21.96 558.04

12-May-12 14.05 12.61 567.39
21-May-16 17.77 16.33 563.67
23-Aug-16 18.565 17.13 562.88
28-Feb-18 17.36 15.92 564.08
Average: 18.26 561.74

M-09-096 June 22nd, 2009 101.16 908.84 down
July 10th, 2009 101.06 908.94 0.045

July 20th, 2009 101.18 908.82
September 11th, 2009** 101.39 908.61

Average: 101.20 908.80
M-09-096 June 22nd, 2009 109.31 900.69

July 10th, 2009 108.62 901.38
July 20th, 2009 109.36 900.64

September 11th, 2009** 112.37 897.63
Average: 109.92 900.09

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.

Water levels taken after development in 
15A have likely not recovered to static as 
of October 24nd, 2009

VWP data are inconsistent with 
monitoring well data and are considered 
to be inaccurate. It is probable that water 
levels had not reached static at the time of 
measurement.
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Water Level Vertical 
Date (mbts) (mbgs) (masl) Gradient Comments

Measured 
Water Level Water LevelWL MeasurementWell 

Location

Appendix F-2.2.  Groundwater Levels Measured in 2008-2018 Monitoring Wells and Piezometers, Calculated Vertical 
Gradients – Unuk River Watershed

M-09-097 June 25th, 2009 82.30 1277.70 up
July 10th, 2009 85.09 1274.91 -0.053
July 20th, 2009 85.83 1274.17
July 30th, 2009 90.74 1269.26

August 10th, 2009 93.78 1266.22
August 24th, 2009 98.36 1261.64

September 1st, 2009 100.01 1259.99
September 11th, 2009** 101.89 1258.11

Average: 92.25 1267.75
June 25th, 2009 56.27 1303.73
July 10th, 2009 77.68 1282.32
July 20th, 2009 78.09 1281.91
July 30th, 2009 83.60 1276.40

August 9th, 2009 87.10 1272.90
August 24th, 2009 92.03 1267.97
August 31st, 2009 93.70 1266.30

September 10th, 2009** 95.69 1264.31
Average: 83.02 1276.98

M-09-100 July 10th, 2009 15.46 794.54 down
July 20th, 2009 15.23 794.77 0.177

Average: 15.35 794.66
July 10th, 2009 28.29 781.71
July 20th, 2009 71.09 738.91

Average: 49.69 760.31

Notes:
masl - meters above sea level
mbgs - meters below ground surface
NA - not available
* Well elevations interpreted from topographic maps. M-09 wells show elevations of vibrating wire piezometer (VWP) tips.
** Water levels from these dates were used to calculate vertical gradients.
c Data provided by KCB. Not considered when calculating average water levels.

VWP data are inconsistent with 
monitoring well data and are considered 
to be inaccurate. It is probable that water 
levels had not reached static at the time of 
measurement.

VWP data are inconsistent with 
monitoring well data and are considered 
to be inaccurate. It is probable that water 
levels had not reached static at the time of 
measurement.
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ERM Packer Tests and Slug Tests Reports 
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KC08-03 SLUG TEST ANALYSIS

PROJECT INFORMATION

Company:  ERM Canada Ltd.
Client:  Seabridge Gold Inc.
Project:  0444849-0005
Location:  Iron Cap Exploration Adit
Test Well:  KC08-03
Test Date:  August 30 2018

AQUIFER DATA

Saturated Thickness:  17.6 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (KC08-03)

Initial Displacement:  0.41 m Static Water Column Height:  76.5 m
Total Well Penetration Depth:  12.6 m Screen Length:  7.6 m
Casing Radius:  0.013 m Well Radius:  0.05 m

SOLUTION

Aquifer Model:  Confined Solution Method:  Hvorslev

K  = 4.341E-8 m/sec y0 = 0.3051 m
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-01B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes BR_FHT-01B Date: 11/3/2009

Aquifer Thickness: 49.05 m
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Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 8.70 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-01B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes Hvorslev_FHT_01B Date: 11/3/2009

Aquifer Thickness: 49.05 m
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Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.10 × 10
-5



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: KSM

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-01B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes BR_RHT-01B Date: 11/3/2009

Aquifer Thickness: 49.05 m
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Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.05 × 10
-5



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: KSM

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-01B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes Hvorslev_RHT-01B Date: 11/3/2009

Aquifer Thickness: 49.05 m
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Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.35 × 10
-5



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT-RES-MW-02A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/28/2009

Analysis performed by: R. Hughes BR_FHT-02A Date: 11/4/2009

Aquifer Thickness: 70.47 m
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Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.42 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT-RES-MW-02A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/28/2009

Analysis performed by: R. Hughes Hvorslev_FHT-02A Date: 11/4/2009

Aquifer Thickness: 70.47 m

� ��� ��� ��� ��� ���

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.84 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-04B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes BR_FHT1-04B Date: 11/3/2009

Aquifer Thickness: 21.05 m

� ���� ���� ���� ���� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 8.11 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-04B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes Hvorslev_FHT1-04B Date: 11/3/2009

Aquifer Thickness: 21.05 m

� ���� ���� ���� ���� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 8.11 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-05A' Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes BR_RHT-05A' Date: 11/5/2009

Aquifer Thickness: 84.39 m

� ��� ��� ��� ��� ���
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�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 4.90 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-05A' Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_RHT-05A' Date: 11/5/2009

Aquifer Thickness: 84.39 m

� ��� ��� ��� ��� ���
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�

�	�

�	�

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 6.15 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Upgradient of Mitchel deposit Slug Test: RES-MW-05B FHT1 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes BR_FHT1 Date: 11/3/2009

Aquifer Thickness: 30.30 m

� ���� ���� ���� ���� ����
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�

�	�

�	�

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 6.60 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Upgradient of Mitchel deposit Slug Test: RES-MW-05B FHT1 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT1 Date: 10/14/2009

Aquifer Thickness: 30.30 m

� ���� ���� ���� ���� ����
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�
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�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 8.55 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Upgradient of Mitchel deposit Slug Test: FHT2_RES-MW-05B Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes BR_FHT2_05B Date: 11/3/2009

Aquifer Thickness: 30.39 m

� ���� ���� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 1.32 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Upgradient of Mitchel deposit Slug Test: FHT2_RES-MW-05B Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT2_05B Date: 10/14/2009

Aquifer Thickness: 30.39 m

� ���� ���� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 1.75 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-06B Test Well: Well 2

Test conducted by: R. Hughes Test date: 9/23/2009

Analysis performed by: R. Hughes BR_RHT-06B Date: 11/9/2009

Aquifer Thickness: 28.84 m

� �� �� �� �� ��
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�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.03 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-06B Test Well: Well 2

Test conducted by: R. Hughes Test date: 9/23/2009

Analysis performed by: R. Hughes Hvorslev_RHT-06B Date: 11/9/2009

Aquifer Thickness: 28.84 m

� �� �� �� �� ��

��������

�	
�

�	�

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 3.93 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RES-MW-07A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/26/2009

Analysis performed by: R. Hughes RES-MW-07A_FHT_BR Date: 11/27/2009

Aquifer Thickness: 73.40 m

� ������ ������ ������ ������ �������
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���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.85 × 10
-10



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RES-MW-07A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/26/2009

Analysis performed by: R. Hughes RES-MW-07A_FHT_Hvorslev Date: 11/27/2009

Aquifer Thickness: 73.40 m

� ������ ������ ������ ������ �������

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 4.85 × 10
-10



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-07B Test Well: Well 2

Test conducted by: R. Hughes Test date: 9/24/2009

Analysis performed by: R. Hughes BR_RHT-07B Date: 11/5/2009

Aquifer Thickness: 22.88 m

� ��� ��� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 5.95 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RHT_RES-MW-07B Test Well: Well 2

Test conducted by: R. Hughes Test date: 9/24/2009

Analysis performed by: R. Hughes Hvorslev_RHT-07B Date: 11/5/2009

Aquifer Thickness: 22.88 m

� ��� ��� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 8.05 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: Slug Test 1 RES-MW-09A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: BR_FHT-09A Date: 11/4/2009

Aquifer Thickness: 72.25 m

� ���� ���� ���� ���� ����
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�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.45 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: Slug Test 1 RES-MW-09A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT-09A Date: 10/14/2009

Aquifer Thickness: 72.25 m

� ���� ���� ���� ���� ����

��������
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�

�	�
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�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.85 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: FHT2_RES-MW-09A Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: BR_FHT2-09A Date: 11/4/2009

Aquifer Thickness: 72.25 m

� ��� ���� ���� ���� ����

��������

��	�
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���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 1.50 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: FHT2_RES-MW-09A Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT2-09A Date: 10/14/2009

Aquifer Thickness: 72.25 m

� ��� ���� ���� ���� ����

��������

��	�

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 1.90 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: RES-MW-09B_FHT1 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: BR_FHT1-09B Date: 11/4/2009

Aquifer Thickness: 28.30 m

� ��� ���� ���� ���� ����

��������
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�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 1.98 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: RES-MW-09B_FHT1 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT1-09B Date: 10/14/2009

Aquifer Thickness: 28.30 m

� ��� ���� ���� ���� ����

��������

��	�

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 2.60 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: RES-MW-09B_FHT2 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: BR_FHT2-09B Date: 11/4/2009

Aquifer Thickness: 28.30 m

� ���� ���� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 2.00 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Kerr deposite Slug Test: RES-MW-09B_FHT2 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/7/2009

Analysis performed by: R. Hughes Hvorslev_FHT2-09B Date: 10/14/2009

Aquifer Thickness: 28.30 m

� ���� ���� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 2.60 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10A Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/8/2009

Analysis performed by: R. Hughes BR_FHT1-10A Date: 11/4/2009

Aquifer Thickness: 31.86 m

� ��� ���� ���� ���� ����

��������

��	�

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 3.90 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10A Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/8/2009

Analysis performed by: R. Hughes Hvorslev_FHT1-10A Date: 10/15/2009

Aquifer Thickness: 31.86 m

� ��� ���� ���� ���� ����

��������

��	�

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 4.90 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10AFHT2 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/15/2009

Analysis performed by: R. Hughes BR_FHT-10A Date: 11/4/2009

Aquifer Thickness: 31.86 m

� ��� ��� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 3.90 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10AFHT2 Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/15/2009

Analysis performed by: R. Hughes Hvorslev_FHT-10A Date: 10/15/2009

Aquifer Thickness: 31.86 m

� ��� ��� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 4.90 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10B Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/8/2009

Analysis performed by: R. Hughes BR_FHT1-10B Date: 11/5/2009

Aquifer Thickness: 7.04 m

� ���� ���� ����� ����� �����

��������
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���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 1 4.50 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: South side of Mitchel Valley Slug Test: RES-MW-10B Test Well: Well 1

Test conducted by: R. Hughes Test date: 10/8/2009

Analysis performed by: R. Hughes Hvorslev_FHT1-10B Date: 10/15/2009

Aquifer Thickness: 7.04 m

� ���� ���� ����� ����� �����

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 1 5.70 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT-RES-MW-12A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes BR_FHT-12A Date: 11/3/2009

Aquifer Thickness: 58.80 m

� ���� ���� ���� ���� ����

��������
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���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.15 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT-RES-MW-12A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes Hvorslev_FHT-12A Date: 11/3/2009

Aquifer Thickness: 58.80 m

� ���� ���� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.48 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge 

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_RES-MW-12B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes BR_FHT-12B Date: 11/3/2009

Aquifer Thickness: 14.31 m

� ��� ��� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.50 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge 

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_RES-MW-12B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/21/2009

Analysis performed by: R. Hughes Hvorslev_FHT-12B Date: 11/3/2009

Aquifer Thickness: 14.31 m

� ��� ��� ���� ���� ����

��������
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���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 4.55 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-13A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes BR_FHT-13A Date: 11/3/2009

Aquifer Thickness: 79.40 m

� ����� ����� ����� ����� �����

��������
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���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 4.77 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-13A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes Hvorslev_FHT-13A Date: 11/3/2009

Aquifer Thickness: 79.40 m

� ����� ����� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 5.89 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_RES-MW-13B Test Well: Well 3

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes BR_FHT-13B Date: 11/4/2009

Aquifer Thickness: 17.39 m

� ����� ����� ������ ������ ������

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 3 2.40 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_RES-MW-13B Test Well: Well 3

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes Hvorslev_FHT-13B Date: 11/4/2009

Aquifer Thickness: 17.39 m

� ����� ����� ������ ������ ������

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 3 3.24 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-14A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes BR_FHT-14A Date: 11/4/2009

Aquifer Thickness: 45.02 m

� �� ��� ��� ��� ���

��������

��	�

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.95 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-14A Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes Hvorslev_FHT-14A Date: 11/4/2009

Aquifer Thickness: 45.02 m

� �� ��� ��� ��� ���

��������

��	�

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 5.05 × 10
-6



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RES-MW-14B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/28/2009

Analysis performed by: R. Hughes RES-MW-14B_FHT_BR Date: 11/24/2009

Aquifer Thickness: 20.32 m

� ���� ����� ����� ����� �����

��������

��	�

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 6.83 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: RES-MW-14B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/28/2009

Analysis performed by: R. Hughes RES-MW-14B_FHT_Hvorslev Date: 11/24/2009

Aquifer Thickness: 20.32 m

� ���� ����� ����� ����� �����

��������

��	�

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 8.85 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-15B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/5/2009

Analysis performed by: R. Hughes BR_FHT1-15B Date: 11/5/2009

Aquifer Thickness: 3.45 m

� ���� ���� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.27 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT1_RES-MW-15B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/5/2009

Analysis performed by: R. Hughes Hvorslev_FHT1-15B Date: 11/5/2009

Aquifer Thickness: 3.45 m

� ���� ���� ���� ���� ����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.65 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT2_RES-MW-15B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/5/2009

Analysis performed by: R. Hughes BR_FHT2-15B Date: 11/5/2009

Aquifer Thickness: 3.45 m

� ���� ���� ���� ���� �����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 8.75 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT2_RES-MW-15B Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/5/2009

Analysis performed by: R. Hughes Hvorslev_FHT2-15B Date: 11/5/2009

Aquifer Thickness: 3.45 m

� ���� ���� ���� ���� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.15 × 10
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Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC08-01 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. HJughes BR_FHT_KC08-01 Date: 11/10/2009

Aquifer Thickness: 16.22 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 1.50 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC08-01 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes Hvorslev_FHT_KC08-01 Date: 11/10/2009

Aquifer Thickness: 16.22 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.95 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC08-04_FHT Test Well: Well 2

Test conducted by: C. Robertson Test date: 11/25/2009

Analysis performed by: R. Hughes KC08-04_FHT_BR Date: 11/27/2009

Aquifer Thickness: 53.67 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 7.11 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC08-04_FHT Test Well: Well 2

Test conducted by: C. Robertson Test date: 11/25/2009

Analysis performed by: R. Hughes KC08-04_FHT_Hvorslev Date: 11/27/2009

Aquifer Thickness: 53.67 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 9.18 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC08-05_FHT Test Well: Well 2

Test conducted by: C. Robertson Test date: 11/26/2009

Analysis performed by: R. Hughes KC08-05_FHT_BR Date: 12/2/2009

Aquifer Thickness: 18.24 m

� ���� ����� ����� ����� �����

��������

��	�

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.78 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC08-05_FHT Test Well: Well 2

Test conducted by: C. Robertson Test date: 11/26/2009

Analysis performed by: R. Hughes KC08-05_FHT_Hvorslev Date: 12/2/2009

Aquifer Thickness: 18.24 m

� ���� ����� ����� ����� �����

��������

��	�

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 4.86 × 10
-9



Slug Test Analysis Report

Project: KSm

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-08 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes BR_FHT_KC09-08 Date: 11/10/2009

Aquifer Thickness: 14.20 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 5.30 × 10
-8



Slug Test Analysis Report

Project: KSm

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-08 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/22/2009

Analysis performed by: R. Hughes Hvorslev_FHT_KC09-08 Date: 11/10/2009

Aquifer Thickness: 14.20 m

� ���� ���� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 6.90 × 10
-8



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-09-BDRK Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes BR_FHT_KC09-09-BDRK Date: 11/10/2009

Aquifer Thickness: 113.40 m

� ��� ��� ��� ��� ���

��������

�	
�

�	�

�	�

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 3.25 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-09-BDRK Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes Hvorslev_FHT_KC09-09-BDRK Date: 11/10/2009

Aquifer Thickness: 113.40 m

� ��� ��� ��� ��� ���

��������

�	
�

�	�

�	�

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 4.20 × 10
-7



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC09-12_FHT Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes KC09-12_FHT_BR Date: 11/25/2009

Aquifer Thickness: 47.22 m

� ����� ����� ������ ������ ������

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 2.80 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: KC09-12_FHT Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/27/2009

Analysis performed by: R. Hughes KC09-12_FHT_Hvorslev Date: 11/25/2009

Aquifer Thickness: 47.22 m

� ����� ����� ������ ������ ������

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 3.64 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-13 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/24/2009

Analysis performed by: R. Hughes BR_FHT_KC09-13 Date: 11/10/2009

Aquifer Thickness: 29.60 m

� ����� ����� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Bouwer && Rice

Observation well K

[m/s]

Well 2 8.95 × 10
-9



Slug Test Analysis Report

Project: KSM

Number: 0868-004-06

Client: Seabridge

Rescan Environmental Services Ltd.
6th floor - 1111 West Hastings St.
Vancouver, BC, V6E 2J3
Tel: (604) 689 9460
Fax: (604) 687 4277

Location: Northern BC Slug Test: FHT_KC09-13 Test Well: Well 2

Test conducted by: R. Hughes Test date: 10/24/2009

Analysis performed by: R. Hughes Hvorslev_FHT_KC09-13 Date: 11/10/2009

Aquifer Thickness: 29.60 m

� ����� ����� ����� ����� �����

��������

����

���

���

	


	
�

Calculation after Hvorslev

Observation well K

[m/s]

Well 2 1.15 × 10
-8



RES-MW-02B: Theis Recovery Analysis
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RES-MW-03A: Theis Recovery Analysis

0
0.25
0.5

0.75
1

1.25
1.5

1.75
2

2.25
2.5

2.75
3

3.25
3.5

3.75
4

4.25
4.5

1 10 100
t/t'

s
'

log(10) - log(2.5)
log (t/t') = 0.60206

s' = 1.825 - 0
s' = 1.825

''4

303.2

t

t
Log

s

Q
T

Q = 4.67E-4 m3/s
b = 75.52 m

K = 3.74E-7 m/s



RES-MW-03B: Theis Recovery Analysis
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Residual Drawdown vs t/t' ratio
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RES-MW-06A: Theis Recovery Analysis



Residual Drawdown vs t/t' ratio
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RES-MW-06B: Theis Recovery Analysis
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Rescan Artesian Flow Tests

RES-MW-01A

L (m) 8.23 r (m) 0.048

Q (m
3
/s) h3 (m) ∆∆∆∆h (m) K (m/s)

6.9 1.82E-05 4.85 4.85 3.73E-07

RES-MW-04A

L (m) 8.95 r (m) 0.048

Q (m
3
/s) h3 (m) ∆∆∆∆h (m) K (m/s)

1.2 5.53E-05 0.84 0.84 6.10E-06

K = Hydraulic conductivity

Q = Artesian flow rate

L = Well screen length (sand pack length)

r = radius of borehole

A = Angle of test hole (90° for vertical borehole)

�h = Head difference from static

Pressure (psi) 

Pressure (psi) 
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Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix G-1  

Provincial and Federal Water Quality Guidelines for the 

Protection of Freshwater Aquatic Life 
  



Appendix G-1.  Provincial and Federal Water Quality Guidelines for the Protection of Freshwater Aquatic Life

Parameter BC Water Quality Guidelines1
CCME Guideline for the Protection of Freshwater 

Aquatic Life2
Alaska Water Quality Criteria: Aquatic Life for Fresh 

Water26

Physical Tests
pH 6.5 to 9.0 6.5 to 9.0 -
Total Suspended Solids Dependent on background levels4 Dependent on background levels3 -
Turbidity (NTU) Dependent on background levels6 Dependent on background levels5 -
Anions
Chloride (Cl) 600 maximum; 150 for 30-day period 640 short-term; 120 long-term 860 1-hr acute; 230 chronic27

Fluoride (F) Hardness dependent7 0.12 8 -
Sulphate (SO4) Hardness dependent9 - -
Nutrients
Ammonia, Total (as N) pH- and temperature-dependent pH- and temperature-dependent pH-dependent
Nitrate (as N) 32.8 maximum; 3.0 for 30-day period 550 short-term; 13 long-term -
Nitrite (as N) Chloride dependent25 0.06 long-term -
Phosphorus (P)-Total 0.005 to 0.015 (lakes) Trigger ranges10 -
Cyanides
Cyanide, Weak Acid Diss. 0.01 maximum; 0.005 for 30-day period - -
Cyanide, Free - 0.005 0.022 acute; 0.0052 chronic
Organic Carbon (Total/Dissolved) Dependent on background levels11 - -
Total Metals
Aluminum (Al) - 0.005 if pH < 6.5; 0.1 if pH ≥ 6.5 0.75 acute; 0.087 chronic
Antimony (Sb) 0.009 12 - -
Arsenic (As) 0.005 30-day period 0.005 long-term 0.34 acute; 0.15 4-day chronic
Barium (Ba) 1 12 - -
Beryllium (Be) 0.00013 12 - -
Boron (B) 1.2 30-day period 29 short-term; 1.5 long-term -
Cadmium (Cd) - Hardness dependent13 Hardness dependent28

Chromium (Cr) 30-day: 0.001 (Cr[VI]), 0.0089 (Cr[III]) Long-term: 0.001 (Cr[VI]); 0.0089 (Cr[III]) -
Cobalt (Co) 0.11 maximum; 0.004 for 30-day period - -
Copper (Cu) Hardness dependent14 Hardness dependent15 Hardness dependent29

Iron (Fe) 1 maximum 0.3 long-term 1 chronic
Lead (Pb) Hardness dependent16 Hardness dependent17 Hardness dependent30

Manganese (Mn) Hardness dependent18 - -
Mercury (Hg) 0.00002 when MeHg = 0.5% THg 0.000026 -
Molybdenum (Mo) 2 maximum; ≤1 for 30-day period 0.073 8 -
Nickel (Ni) Hardness-dependent12,19 Hardness dependent20 Hardness dependent31

Selenium (Se) 0.002 0.001 Species dependent (acute); 0.005 chronic
Silver (Ag) Hardness dependent21 0.00025 long-term Hardness dependent32

Thallium (Tl) 0.0008 12 0.0008 long-term -
Uranium (U) 0.0085 12 0.033 short-term; 0.015 long-term -
Zinc (Zn) Hardness dependent22 0.03 long-term Hardness dependent33
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Appendix G-1.  Provincial and Federal Water Quality Guidelines for the Protection of Freshwater Aquatic Life

Parameter BC Water Quality Guidelines1
CCME Guideline for the Protection of Freshwater 

Aquatic Life2
Alaska Water Quality Criteria: Aquatic Life for Fresh 

Water26

Dissolved Metals
Aluminum (Al) pH-dependent23 - -
Arsenic (As) - - 0.34 1-hr average; 0.15 4-day average
Cadmium (Cd) Hardness-dependent24 - Hardness dependent28

Chromium (Cr) - - 0.016 1-hr average (Cr[VI]); 0.011 4-day average (Cr[VI])
Iron (Fe) 0.35 maximum - -
Mercury (Hg) - - 0.0014 acute; 0.00077 chronic
Notes: 

19  Nickel - if hardness (as CaCO 3 ) is 0-60 mg/L the 30-day mean concentration is 0.025 mg/L; if hardness 60-180 mg/L the 30-day mean concentration = e(0.76 * ln[hardness]+1.06) / 1,000 mg/L; if hardness >180 mg/L the 
30-day mean concentration of 0.150 mg/L.

9  Sulphate – if hardness (as CaCO 3 ) is 0-30 mg/L the 30-day mean is 128 mg/L; if hardness 31-75 mg/L the 30-day mean is 218 mg/L; if hardness 76-180 mg/L the 30-day mean is 309 mg/L; if hardness 181-250 mg/L, the 
30-day mean is 429 mg/L; if hardness >250 mg/L, site-specific guidelines apply.

8  Interim guideline.

10  Phosphorus trigger ranges: < 0.004 mg/L ultra-oligotrophic; 0.004-0.01 mg/L oligotrophic; 0.01-0.02 mg/L mesotrophic; 0.02-0.035 mg/L meso-eutrophic; 0.035-0.1 mg/L eutrophic; > 0.1 mg/L hyper-eutrophic.
11  Total organic carbon - the 30-day median ± 20% of the median background concentration.
12  Working guideline
13  Cadmium – short-term: if hardness (as CaCO 3 ) is < 5.3 mg/L, cadmium benchmark is 0.00011 mg/L; if hardness 5.3-360 mg/L, cadmium benchmark = 10 1.016[log10(hardness)]-1.71  / 1,000 mg/L; if hardness >360 mg/L, 
benchmark = 0.0077 mg/L. Long-term: if hardness < 17 mg/L, benchmark = 0.00004 mg/L; if hardness 17-280 mg/L, benchmark = 10 0.83[log10(hardness)]-2.46 / 1000 mg/L; if hardness >280 mg/L, benchmark = 0.00037 mg/L.
14  Copper - if average water hardness (as CaCO 3 ) is ≤ 50 mg/L the maximum concentration is 0.094(hardness)+2 / 1,000 mg/L and the 30-day mean is ≤ 0.002 mg/L; if average water hardness is > 50 mg/L the maximum 
concentration is 0.094(hardness)+2 / 1,000 mg/L and the 30-day mean is 0.04(hardness) / 1,000 mg/L.
15  Copper – if hardness (as CaCO 3 ) is < 82 mg/L, copper guideline is 0.002 mg/L; if hardness 82-180 mg/L, copper guideline = e 0.8545[ln(hardness)]-1.465  * 0.0002 mg/L; if hardness >180, copper guideline is 0.004 mg/L.
16 Lead - if hardness (as CaCO 3 ) is ≤ 8 mg/L the maximum concentration is 0.003 mg/L; if hardness is > 8 mg/L the maximum concentration is e  1.273ln(hardness)-1.460  / 1,000 mg/L and the 30-day mean is 
(3.31+e  1.273ln(mean[hardness])-4.704 )  / 1,000 mg/L.
17  Lead – if hardness (as CaCO 3 ) is ≤60 mg/L or unknown, lead guideline is 0.001 mg/L; if hardness >60-180 mg/L, lead guideline = e 1.273[ln(hardness)]-4.705  / 1,000 mg/L; if hardness >180, lead guideline is 0.007 mg/L.

1  British Columbia Guidelines for the Protection of Freshwater Aquatic Life, approved (BC MOE 2018) or working ( BC MOE 2017 ).

3  Total Suspended Solids (TSS) - in clear flow, maximum increase of 25 mg/L from background levels for short-term exposure (e.g., 24-h period). Maximum average increase of 5 mg/L from background levels for long-term 
exposure. In high flow, maximum increase of 25 mg/L from background levels between 25-250 mg/L. If background is ≥ 250 mg/L, then it should not increase more than 10% of background levels.
4  TSS - change from background for 24-h period is 25 mg/L and 5mg/L for 30-day period; if background is 25-100 mg/L then change from background of 10 mg/L; if background > 100 mg/L then change from background of 10%.
5  Turbidity - in clear flow maximum increase of 8 NTUs from background levels for short-term exposure (e.g., 24 ‑h period). Maximum average increase of 2 NTUs from background levels for a longer term exposure (e.g., 30-d 
period). In high flow maximum increase of 8 NTUs from background levels (8 to 80 NTUs); when background is > 80 NTUs, turbidity should not increase more than 10%.
6 Turbidity - change from background for 24-h period is 8 NTU and 2 NTU for 30-day period; if background is 8-50 NTU then change from background is 5 NTU; if background > 50 NTU then change from background of 10%.

2  Canadian Water Quality Guidelines for the Protection of Freshwater Aquatic life, Canadian Council of Ministers of the Environment (CCME 2014); all units are in mg/L unless otherwise noted.

7  Fluoride - if hardness (as CaCO 3 ) is 10 mg/L the maximum concentration is 0.4 mg/L; otherwise LC 50  = -51.73 + 92.57 log 10  (hardness) * 0.01 mg/L.

20  Nickel – if hardness (as CaCO 3 ) is ≤60mg/L or unknown, nickel guideline is 0.025 mg/L; if hardness >60-180 mg/L, nickel guideline = e 0.76[ln(hardness)]+1.06  / 1,000 mg/L; if hardness >180 mg/L, nickel guideline is 0.150 mg/L.
21  Silver - if hardness is ≤ 100 mg/L the maximum concentration is 0.0001 mg/L and the 30-day mean is 0.00005 mg/L; if hardness > 100 mg/L the maximum concentration is 0.003 mg/L and the 30-day mean is 0.0015 mg/L.
22  Zinc - 30-day mean concentration = 7.5 + 0.75(hardness - 90)/1,000 mg/L; maximum zinc concentration = 33 + 0.75(hardness - 90)/1,000 mg/L.

18  Manganese - manganese concentration maximum = 0.01102(hardness)+0.54 mg/L and the 30-day mean concentration = 0.0044(hardness)+0.605 mg/L.
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Appendix G-1.  Provincial and Federal Water Quality Guidelines for the Protection of Freshwater Aquatic Life

27 Chloride - applies to dissolved chloride when associated with sodium

25 Nitrite - if chloride < 2 mg/L the maximum concentration is 0.06 mg/L and the 30-day mean is 0.02 mg/L; if chloride is 2 to 4 mg/L the maximum concentration is 0.12 mg/L and the 30-day mean is 0.04 mg/L; if chloride is 
4 to 6 mg/L the maximum concentration is 0.06 mg/L and the 30-day mean is0.18 mg/L; if chloride is 6 to 8 mg/L the maximum concentration is 0.24 mg/L and the 30-day mean is 0.08 mg/L; if chloride is 8 to 10 mg/L the 
maximum concentration is 0.30 mg/L and the 30-day mean is 0.10 mg/L; if chloride is > 10 mg/L the maximum concentration is 0.60 mg/L and the 30-day mean is 0.20 mg/L.

24  Dissolved cadmium – if hardness (as CaCO 3 ) is < 7 mg/L, the maximum concentration = 0.000038 mg/L; if hardness ≥7, the maximum concentration = e (1.03 * ln[hardness]-5.274)  / 1,000 mg/L. If hardness < 3.4 mg/L, the 30-day 
mean concentration = 0.0000176; if hardness ≥3.4, the 30-day mean concentration = e (0.736 * ln[hardness]-4.943)  / 1,000 mg/L.

23 Dissolved aluminum - if pH ≥ 6.5 the maximum concentration is 0.1 mg/L and the 30-day mean is 0.05 mg/L; if pH < 6.5 the maximum concentration is e (1.209 - 2.426pH + 0.286 K)  mg/L where K = (pH) 2  and the 30-day mean is 
e (1.6 - 3.327 (median pH) + 0.402 K)  mg/L where K = (median pH) 2 .

32  Silver - total acute concentration = e (1.72*ln[hardness]-6.52)  / 1,000 mg/L; for dissolved multiply by 0.850.
33  Zinc - total acute concentration = e (0.8473*ln[hardness]+0.884)  / 1,000 mg/L; for dissolved multiply by 0.978. Total chronic concentration = e (0.8473*ln[hardness]+0.884)  / 1,000 mg/L; for dissolved multiply by 0.986.

26 Alaska Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances (Alaska DEC 2008)

28  Cadmium - total acute concentration = e (1.0166*ln[hardness]-3.924)  / 1,000 mg/L; for dissolved multiply by (1.136672-ln[hardness]*0.041838). Total chronic concentration = e (0.7409*ln[hardness]-4.719)  / 1,000 mg/L; for dissolved multiply 
by (1.101672-ln[hardness]*0.041838).
29  Copper - total acute concentration = e (0.9422*ln[hardness]-1.700)  / 1,000 mg/L; for dissolved multiply by 0.960. Total chronic concentration = e (0.8545*ln[hardness]-1.702)  / 1,000 mg/L; for dissolved multiply by 0.960.
30  Lead - total acute concentration = e (1.273*ln[hardness]-1.460)  / 1,000 mg/L; for dissolved multiply by (1.46203-ln[hardness]*0.145712). Total chronic concentration = e (1.273*ln[hardness]-4.705)  / 1,000 mg/L; for dissolved multiply by 
(1.46203-ln[hardness]*0.145712).
31  Nickel - total acute concentration = e (0.846*ln[hardness]-+2.255)  / 1,000 mg/L; for dissolved multiply by 0.998. Total chronic concentration = e (0.846*ln[hardness]+0.0584)  / 1,000 mg/L; for dissolved multiply by 0.997.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
IC1

1-Aug-11 L1041095-9 Replicate1 <5.0 106 44.8 7.75 37.2 62 31.0 1.9 18.9 <2.0 <2.0 18.9 0.0150 <0.050 <0.50 0.042 <0.025 <0.0010 <0.050
1-Aug-11 L1041095-2 Replicate2 <5.0 106 44.0 7.83 37.8 77 31.1 1.6 18.8 <2.0 <2.0 18.8 0.0058 <0.050 <0.50 0.042 <0.025 <0.0010 0.130
5-Sep-11 L1054953-7 <5.0 115 48.7 7.76 107 70 107 6.2 23.6 <2.0 <2.0 23.6 <0.0050 <0.050 <0.50 0.055 0.0121 <0.0010 0.068
1-Oct-11 L1067383-10 <5.0 231 101 7.96 66.0 143 45.6 4.3 30.3 <2.0 <2.0 30.3 <0.0050 <0.050 <0.50 0.079 0.0085 0.0014 <0.050
27-Jun-12 L1171873-11 <5.0 93.1 39.7 7.46 44.0 59 41.7 2.1 13.5 <2.0 <2.0 13.5 <0.0050 <0.050 <0.50 0.058 0.0433 <0.0010 <0.050
1-Aug-12 L1190018-12 <5.0 85.9 40.1 7.33 16.4 54 15.5 2.9 19.5 <2.0 <2.0 19.5 <0.0050 <0.050 <0.50 0.034 0.0139 <0.0010 <0.050
5-Oct-12 L1221669-15 <5.0 179 73.8 7.86 7.6 123 3.66 5.0 16.9 <2.0 <2.0 16.9 <0.0050 <0.050 <0.50 0.113 0.0077 <0.0010 <0.050
1-Apr-13 L1285027-28 <5.0 263 120 7.55 5.3 180 2.83 7.4 30.8 <2.0 <2.0 30.8 <0.0050 <0.050 <0.50 0.115 0.0185 <0.0010 <0.050
4-Jun-13 L1313121-22 <5.0 112 46.3 6.82 42.6 84 28.9 9.0 8.1 <2.0 <2.0 8.1 <0.0050 <0.050 <0.50 0.100 0.0299 <0.0010 <0.050
31-Jul-13 L1341914-6 <5.0 49.6 21.3 7.56 60.7 28 35.1 1.2 10.4 <2.0 <2.0 10.4 <0.0050 <0.050 <0.50 0.031 <0.0050 <0.0010 <0.050
9-Sep-13 L1360460-10 <5.0 74.3 32.6 8.13 46.8 55 54.5 2.8 19.0 <2.0 <2.0 19.0 0.0054 <0.050 <0.50 0.035 0.0054 <0.0010 <0.050
2-Oct-13 L1373280-15 Replicate1 <5.0 182 82.2 7.85 4.9 120 1.76 2.1 31.1 <2.0 <2.0 31.1 <0.0050 <0.050 <0.50 0.064 0.0050 <0.0010 <0.050
2-Oct-13 L1373280-7 Replicate2 <5.0 181 81.2 7.39 4.6 123 1.76 2.5 30.6 <2.0 <2.0 30.6 <0.0050 <0.050 <0.50 0.065 0.0051 <0.0010 <0.050

17-Nov-13 L1393661-9 <5.0 223 99.4 8.08 <3.0 152 1.05 3.0 36.6 <2.0 <2.0 36.6 <0.0050 <0.050 <0.50 0.074 0.0236 <0.0010 <0.050
18-Dec-13 L1406226-9 <5.0 245 115 7.50 <3.0 172 0.97 2.6 39.2 <2.0 <2.0 39.2 <0.0050 <0.050 <0.50 0.078 0.0223 <0.0010 <0.050
7-May-14 L1454422-1 <5.0 231 105 6.97 6.2 166 2.51 2.8 15.6 <2.0 <2.0 15.6 <0.0050 <0.050 <0.50 0.248 0.0335 <0.0010 <0.050
27-May-14 L1462243-15 <5.0 173 65.0 6.85 11.1 126 1.53 2.7 5.7 <2.0 <2.0 5.7 <0.0050 <0.050 <0.50 0.131 0.0239 <0.0010 <0.050
3-Jun-14 L1466849-1 <5.0 136 54.4 7.87 11.5 98 8.37 2.4 7.8 <2.0 <2.0 7.8 <0.0050 <0.050 <0.50 0.106 0.0355 <0.0010 <0.050
8-Jun-14 L1469016-7 <5.0 143 54.7 6.53 17.9 105 6.96 3.7 7.4 <2.0 <2.0 7.4 <0.0050 <0.050 <0.50 0.119 0.0227 <0.0010 <0.050
19-Jun-14 L1475203-20 <5.0 124 50.2 6.87 56.1 79 13.4 1.6 8.4 <2.0 <2.0 8.4 <0.0050 <0.050 <0.50 0.095 0.0155 <0.0010 <0.050
26-Jun-14 L1479007-16 <5.0 113 47.6 6.96 39.2 75 34.2 3.3 11.0 <2.0 <2.0 11.0 <0.0050 <0.050 <0.50 0.077 0.0150 <0.0010 <0.050
2-Jul-14 L1482361-4 <5.0 93 37.7 7.10 112 70 44.0 1.1 8.0 <2.0 <2.0 8.0 <0.0050 <0.050 <0.50 0.085 0.0114 <0.0010 <0.050

7-Aug-14 L1500006-12 <5.0 101 42.5 7.56 113 66 36.4 1.3 15.4 <2.0 <2.0 15.4 <0.0050 <0.050 <0.50 0.052 0.0065 <0.0010 <0.050
9-Sep-14 L1517070-3 <5.0 92.5 39.9 7.70 60.4 59 12.4 3.5 16.5 <2.0 <2.0 16.5 0.0071 <0.050 <0.50 0.053 <0.0050 <0.0010 <0.050
12-Sep-14 L1517902-12 <5.0 124 55.7 7.98 81.3 91 14.7 3.1 20.4 <2.0 <2.0 20.4 <0.0050 <0.050 <0.50 0.056 <0.0050 <0.0010 <0.050
21-Sep-14 L1522239-7 <5.0 67.7 29.5 7.51 229 53 245 1.5 12.5 <2.0 <2.0 12.5 <0.0050 <0.050 <0.50 0.052 0.0066 <0.0010 <0.10
28-Sep-14 L1527109-20 <5.0 72.2 29.0 7.87 178 47 157 2.1 13.4 <2.0 <2.0 13.4 <0.0050 <0.050 <0.10 0.047 0.0060 <0.0010 <0.10
4-Oct-14 L1529967-23 <5.0 112 45.7 7.70 45 73 25 2.3 16.2 <2.0 <2.0 16.2 <0.0050 <0.050 <0.50 0.063 <0.0050 <0.0010 <0.050

11-Nov-14 L1546887-1 <5.0 242 108.0 7.61 4 163 2 1.3 64.0 <2.0 <2.0 64.0 <0.0050 <0.050 <0.50 0.127 0.0146 <0.0010 <0.050
18-Nov-14 L1549335-1 <5.0 243 109.0 7.59 <3.0 161 1 1.2 22.5 <2.0 <2.0 22.5 <0.0050 <0.050 <0.50 0.129 0.0116 <0.0010 <0.050
27-Nov-14 L1552499-24 <5.0 246 109.0 6.80 <3.0 175 1 4.1 14.0 <1.0 <1.0 14.0 <0.0050 <0.050 <0.50 0.136 0.0113 <0.0010 <0.050
5-Dec-14 L1556366-24 <5.0 225 93.9 7.12 3 155 1 1.6 9.6 <2.0 <2.0 9.6 <0.0050 <0.050 <0.50 0.139 0.0133 <0.0010 <0.050
7-Dec-14 L1556392-2 <5.0 223 94.3 7.10 9 160 3 1.7 10.0 <2.0 <2.0 10.0 <0.0050 <0.050 <0.50 0.130 0.0111 <0.0010 <0.050

SF1
1-Aug-11 L1041095-3 <5.0 507 204 3.95 39.2 353 37.4 17.0 <2.0 <2.0 <2.0 <2.0 0.0097 <0.050 <0.50 0.512 <0.025 <0.0010 0.120
5-Sep-11 L1054953-6 <5.0 658 226 3.51 50.2 415 48.1 44.9 <2.0 <2.0 <2.0 <2.0 0.0059 <0.25 <2.5 0.760 0.1040 <0.0050 0.056
1-Oct-11 L1067383-11 <5.0 958 489 5.24 52.7 768 45.9 19.6 3.8 <2.0 <2.0 3.8 0.0057 <0.50 <5.0 1.04 <0.050 0.0140 <0.050
1-Aug-12 L1190018-11 <5.0 371 147 3.89 26.4 246 25.8 18.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.408 <0.0050 <0.0010 <0.050
5-Oct-12 L1221669-16 <5.0 842 364 3.83 44.3 664 50.6 32.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.900 0.0350 <0.0050 <0.050
1-Apr-13 L1285027-30 <5.0 1560 956 7.42 19.3 1510 23.5 4.5 34.4 <2.0 <2.0 34.4 0.0142 <0.50 <5.0 1.27 <0.050 0.0140 <0.050
4-Jun-13 L1313121-21 6.9 728 172 3.08 48.5 388 64.8 169 <2.0 <2.0 <2.0 <2.0 0.0052 <0.50 <5.0 0.980 <0.050 <0.010 <0.050
31-Jul-13 L1341914-7 <5.0 173 63 4.46 408 102 331 6.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.160 0.0060 <0.0010 0.072
9-Sep-13 L1360460-11 <5.0 698 312 3.95 93.3 530 81.4 34.7 <2.0 <2.0 <2.0 <2.0 0.0115 <0.25 <2.5 0.620 <0.025 0.0053 <0.050
2-Oct-13 L1373280-6 <5.0 1220 568 3.40 41.5 972 66.7 59.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.35 <0.050 <0.010 <0.050

17-Nov-13 L1393661-8 <5.0 1130 621 6.24 24.9 969 24.8 12.1 10.4 <2.0 <2.0 10.4 <0.0050 <0.50 <5.0 1.00 0.0570 0.0130 <0.050
27-May-14 L1462243-16 48.1 1240 295 2.94 58.6 841 35.2 204 <2.0 <2.0 <2.0 <2.0 0.0083 <0.50 <5.0 1.56 0.0720 <0.010 <0.10
3-Jun-14 L1466849-6 110 1000 254 2.93 36.7 599 42.6 172 <2.0 <2.0 <2.0 <2.0 0.0060 <0.50 <5.0 0.950 0.0570 <0.010 <0.050
8-Jun-14 L1469016-6 20.1 963 239 2.98 56.3 523 76.4 128 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 0.860 <0.050 <0.010 <0.050
19-Jun-14 L1475203-19 6.8 690 179 3.08 39.5 349 56.2 70.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.638 0.0092 <0.0010 <0.050
26-Jun-14 L1479007-13 <5.0 524 144 3.34 31.9 270 43.0 49.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.494 0.0078 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
SF1 2-Jul-14 L1482361-3 <5.0 390 88.2 3.34 145 189 108 35.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.330 <0.0050 <0.0010 <0.050

7-Aug-14 L1500006-2 <5.0 431 189 4.36 25.6 303 25.7 10.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.411 <0.0050 <0.0010 <0.050
9-Sep-14 L1517070-2 <5.0 547 248 4.09 75.0 379 72.7 20.3 <2.0 <2.0 <2.0 <2.0 0.0052 <0.050 <0.50 0.552 <0.0050 <0.0010 <0.050
12-Sep-14 L1517902-11 <5.0 743 385 4.84 28.0 604 24.9 19.5 2.1 <2.0 <2.0 2.1 0.0093 <0.50 <5.0 0.830 <0.050 <0.010 <0.050
21-Sep-14 L1522239-2 <5.0 413 133 3.50 352 255 235 27.7 <2.0 <2.0 <2.0 <2.0 0.0064 <0.050 <0.50 0.406 0.0066 <0.0010 <0.25
28-Sep-14 L1527109-19 <5.0 399 121 3.56 427 209 316 30.7 <2.0 <2.0 <2.0 <2.0 0.0091 <0.050 0.11 0.356 0.0100 <0.0010 <0.25
4-Oct-14 L1529967-22 <5.0 649 212 3.42 54 400 59 45.6 <2.0 <2.0 <2.0 <2.0 0.0082 <0.050 <0.50 0.668 0.0089 <0.0010 <0.050

11-Nov-14 L1546887-10 <5.0 1100 588 6.27 25 922 22 4.2 10.8 <2.0 <2.0 10.8 0.0059 <0.50 <5.0 1.010 <0.050 <0.010 <0.050
18-Nov-14 L1549335-2 <5.0 1130 638 7.00 25 982 21 3.6 14.1 <2.0 <2.0 14.1 <0.0050 <0.50 <5.0 0.920 <0.050 <0.010 <0.50
6-Dec-14 L1556392-1 <5.0 1220 691 6.59 23 1030 16 3.8 16.0 <2.0 <2.0 16.0 0.0107 <0.50 <5.0 1.020 <0.050 <0.010 <0.050
7-Dec-14 L1556392-3 <5.0 1220 691 6.82 23 1040 21 3.1 16.7 <2.0 <2.0 16.7 <0.0050 <0.50 <5.0 1.110 <0.050 <0.010 <0.25
9-Dec-14 L1557731-1 <5.0 1240 694 7.00 21 1020 21 3.4 13.9 <2.0 <2.0 13.9 <0.0050 <0.50 <5.0 0.960 <0.050 <0.010 <0.050

MCT1
24-Jul-07 L535508-9 - - 75.7 7.94 - 98 - <1.0 - - - 47.5 <0.0050 <0.050 <0.50 0.023 0.0190 <0.0010 -
23-Sep-07 L559547-10 - 233 119 7.97 47.5 148 - 2.8 - - - 65.1 <0.0050 <0.050 <0.50 0.031 0.0214 <0.0010 -
26-Jun-08 L650936-28 <5.0 237 98.8 7.91 30.4 141 25.1 2.0 59.5 <2.0 <2.0 59.5 <0.0050 <0.050 <0.50 0.027 0.0113 <0.0010 <0.050
10-Sep-08 L683687-5 <5.0 193 91.9 7.91 19.7 123 15.4 1.6 49.5 <2.0 <2.0 49.5 <0.0050 <0.050 <0.50 0.026 0.0082 <0.0010 <0.050
2-Jul-09 L787346-20 <5.0 253 125 7.91 9.5 163 10.7 3.7 71.0 <2.0 <2.0 71.0 <0.0050 <0.050 <0.50 0.025 0.0127 <0.0010 <0.050

22-Aug-09 L809879-13 <5.0 154 72.6 8.00 57.8 116 55.1 1.5 41.7 <2.0 <2.0 41.7 <0.0050 <0.050 <0.50 <0.020 0.0073 <0.0010 <0.050
26-Nov-09 L844495-20 <5.0 415 235 8.14 7.4 284 1.54 1.4 103 <2.0 <2.0 103 <0.0050 <0.050 <0.50 0.040 0.0097 <0.0010 <0.050

MCT2
26-Jun-08 L650936-27 <5.0 113 47.7 7.61 47.4 72 39.7 2.0 37.3 <2.0 <2.0 37.3 <0.0050 <0.050 <0.50 <0.020 0.0292 <0.0010 <0.050
10-Sep-08 L683687-6 <5.0 171 80.4 7.99 21.2 106 15.3 1.5 49.8 <2.0 <2.0 49.8 <0.0050 <0.050 <0.50 0.023 0.0094 <0.0010 <0.050
2-Jul-09 L787346-31 Replicate1 <5.0 145 70.8 8.00 41.0 93 37.7 2.6 44.9 <2.0 <2.0 44.9 <0.0050 <0.050 <0.50 <0.020 0.0217 <0.0010 <0.050
2-Jul-09 L787346-21 Replicate2 <5.0 160 72.9 8.00 51.0 96 45.4 2.7 48.1 <2.0 <2.0 48.1 <0.0050 <0.050 <0.50 <0.020 0.0222 <0.0010 <0.050

22-Aug-09 L809879-21 Replicate1 <5.0 58.2 27.5 7.75 75.3 47 65.8 1.8 19.4 <2.0 <2.0 19.4 <0.0050 <0.050 <0.50 <0.020 0.0117 <0.0010 <0.050
22-Aug-09 L809879-14 Replicate2 <5.0 58.7 25.7 8.00 69.8 57 65.3 <1.0 19.4 <2.0 <2.0 19.4 <0.0050 <0.050 <0.50 <0.020 0.0102 <0.0010 <0.050
26-Nov-09 L844495-21 <5.0 263 130 8.17 7.9 164 0.87 <1.0 78.9 <2.0 <2.0 78.9 <0.0050 <0.050 <0.50 0.023 0.0259 <0.0010 <0.050

MCT
5-Jul-10 L905787-20 <5.0 115 53.4 7.88 92.5 86 94.0 3.7 46.1 <1.0 <1.0 46.1 0.0052 <0.050 <0.50 <0.020 0.0206 <0.0010 <0.050

27-Aug-10 L926457-20 <5.0 82 34.3 8.01 95.0 64 44.9 4.2 29.4 <1.0 <1.0 29.4 <0.0050 <0.050 <0.50 <0.020 0.0105 <0.0010 <0.050
15-Nov-10 L955725-19 <5.0 420 203 8.22 <3.0 267 0.58 1.5 104 <2.0 <2.0 104 <0.0050 <0.050 <0.50 0.043 0.0090 <0.0010 <0.050
31-Mar-11 L991777-10 <5.0 451 212 7.93 <3.0 294 0.39 6.3 94.4 <2.0 <2.0 94.4 <0.0050 <0.56 <0.50 0.036 0.0167 <0.0010 0.083

4-Jul-11 L1028827-17 <5.0 179 80.2 7.91 101 134 95.9 2.5 49.4 <2.0 <2.0 49.4 0.0133 <0.050 <0.50 0.022 0.0188 <0.0010 0.101
5-Sep-11 L1054953-2 <5.0 173 78.4 8.22 172 120 163 3.3 53.7 <2.0 <2.0 53.7 <0.0050 <0.050 <0.50 0.020 0.0393 <0.0010 <0.050

27-Mar-12 L1131394-11 <5.0 451 233 8.24 <3.0 296 0.49 1.3 133 <2.0 <2.0 133 <0.0050 <0.050 <0.50 0.054 0.0226 <0.0010 <0.050
27-Jun-12 L1171873-6 <5.0 175 86.9 8.00 72.7 131 75.2 1.7 55.7 <2.0 <2.0 55.7 <0.0050 <0.050 <0.50 0.026 0.0353 <0.0010 <0.050
6-Feb-13 L1267070-6 <5.0 415 206 8.18 103 274 0.37 2.0 127 <2.0 <2.0 127 <0.0050 <0.050 <0.50 0.053 0.0211 <0.0010 <0.050
4-Jun-13 L1313121-23 <5.0 192 96.7 8.00 24.3 136 29.8 7.5 76.8 <2.0 <2.0 76.8 <0.0050 <0.050 <0.50 0.039 0.0320 <0.0010 <0.050

10-Sep-13 L1362721-11 <5.0 98.6 45.4 8.17 51.4 64 37.6 2.0 31.6 <2.0 <2.0 31.6 <0.0050 <0.050 <0.50 <0.020 0.0087 <0.0010 <0.050
18-Dec-13 L1406226-2 <5.0 369 194 8.17 <3.0 245 0.89 1.0 107 <2.0 <2.0 107 <0.0050 <0.050 <0.50 0.044 0.0299 <0.0010 <0.050
19-Jan-14 L1415007-3 <5.0 399 201 8.18 <3.0 259 0.71 1.1 120 <2.0 <2.0 120 <0.0050 <0.050 <0.50 0.046 0.0440 <0.0010 <0.050
5-Apr-14 L1440389-44 <5.0 434 232 8.14 <3.0 301 0.76 1.4 118 <2.0 <2.0 118 <0.0050 <0.050 <0.50 0.053 0.0256 <0.0010 <0.050
2-Jul-14 L1482361-7 <5.0 131 62.1 7.91 449 94 254 1.2 44.6 <2.0 <2.0 44.6 0.0068 <0.050 <0.50 0.026 0.0165 <0.0010 <0.20

11-Nov-14 L1546887-12 <5.0 345 173 8.13 12 224 5 1.2 100.0 <2.0 <2.0 100.0 <0.0050 <0.050 <0.50 0.045 0.0221 <0.0010 <0.050
MCTR

28-May-08 L635965-10 92.3 <5.0 197 8.02 123 135 90.1 3.6 64.3 <1.0 <1.0 64.3 <0.0050 <0.050 <0.50 0.037 0.1280 <0.0010 <0.050
5-Jun-08 L639617-9 95.3 <5.0 224 7.72 140 25 23.5 2.8 60.6 <2.0 <2.0 60.6 <0.0050 <0.050 <0.50 0.033 0.0782 <0.0010 <0.050
11-Jun-08 L642688-1 97.0 <5.0 218 8.12 139 29 38.2 <1.0 65.1 <2.0 <2.0 65.1 <0.0050 <0.050 <0.50 0.032 0.0632 <0.0010 <0.050
26-Jun-08 L650936-26 <5.0 210 93.6 7.97 14.4 127 0.11 1.7 61.3 <2.0 <2.0 61.3 <0.0050 <0.050 <0.50 0.028 0.0234 <0.0010 <0.050
3-Jul-08 L652071-7 <5.0 144 61.8 6.59 405 93 156 14.1 43.7 <2.0 <2.0 43.7 <0.0050 <0.050 <0.50 <0.020 0.0253 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MCTR 25-Jul-08 L662220-9 <5.0 158 70.2 7.81 31.7 100 31.7 1.8 47.6 <2.0 <2.0 47.6 <0.0050 <0.050 <0.50 0.022 0.0185 <0.0010 <0.050

10-Sep-08 L683687-7 <5.0 178 80.9 7.96 18.7 111 16.2 1.5 49.4 <2.0 <2.0 49.4 <0.0050 <0.050 <0.50 0.027 0.0161 <0.0010 <0.050
17-Sep-08 L686098-1 10.3 123 59.4 7.15 121 83 163 3.3 41.3 <2.0 <2.0 41.3 <0.0050 <0.050 <0.50 <0.020 0.0136 <0.0010 <0.050
25-Sep-08 L688714-1 <5.0 215 94.5 7.94 7.4 134 6.04 1.5 68.5 <2.0 <2.0 68.5 <0.0050 <0.050 <0.50 0.029 0.0177 <0.0010 <0.050
2-Oct-08 L691752-8 <5.0 144 67.0 8.00 195 103 131 <1.0 49.3 <1.0 <1.0 49.3 <0.0050 <0.050 <0.50 <0.020 0.0296 <0.0010 <0.050
9-Oct-08 L694973-1 <5.0 241 120 8.07 16.2 155 16.5 3.8 71.2 <2.0 <2.0 71.2 <0.0050 <0.050 <0.50 0.029 0.0449 <0.0010 <0.050
29-Oct-08 L703445-1 <5.0 311 142 8.15 15.3 198 19.0 1.2 92.6 <2.0 <2.0 92.6 <0.0050 <0.050 <0.50 0.042 0.1160 <0.0010 <0.050
5-Dec-08 L717413-23 Replicate1 <5.0 354 164 8.23 13.0 213 6.01 <1.0 109 <2.0 <2.0 109 <0.0050 <0.050 <0.50 0.042 0.0959 <0.0010 <0.050
5-Dec-08 L717413-21 Replicate2 <5.0 353 165 8.20 12.0 237 7.05 <1.0 110 <2.0 <2.0 110 <0.0050 <0.050 <0.50 0.040 0.0954 <0.0010 <0.050
6-Jan-09 L723686-5 <5.0 384 202 8.20 <3.0 222 0.51 1.6 111 <2.0 <2.0 111 <0.0050 <0.050 <0.50 0.043 0.0729 <0.0010 <0.050
1-Feb-09 L732103-1 <5.0 387 223 8.09 <3.0 262 0.35 1.9 117 <2.0 <2.0 117 <0.0050 <0.050 <0.50 0.057 0.1120 <0.0010 <0.050
4-Mar-09 L740333-1 <5.0 391 194 8.20 <3.0 267 0.35 2.0 129 <2.0 <2.0 129 <0.0050 <0.050 <0.50 0.051 0.0745 <0.0010 <0.050
28-Mar-09 L748538-1 <5.0 424 212 8.20 <3.0 224 0.33 1.6 132 <2.0 <2.0 132 <0.0050 <0.050 <0.50 0.050 0.0704 <0.0010 <0.050
28-Apr-09 L759011-10 <5.0 428 207 8.19 68.8 278 33.1 2.1 123 <2.0 <2.0 123 <0.0050 <0.050 <0.50 0.058 0.3470 <0.0010 0.142
27-May-09 L771080-3 <5.0 256 122 8.09 15.0 162 15.3 2.3 83.4 <2.0 <2.0 83.4 <0.0050 <0.050 <0.50 0.051 0.2450 <0.0010 <0.050
8-Jun-09 L776835-9 6.3 173 84.7 8.04 267 106 150 1.5 57.6 <1.0 <1.0 57.6 <0.0050 <0.050 <0.50 0.030 0.0891 <0.0010 0.093
13-Jun-09 L778602-9 <5.0 184 75.0 8.01 19.2 113 73.4 1.4 57.7 <2.0 <2.0 57.7 <0.0050 <0.050 <0.50 0.034 0.0723 <0.0010 <0.050
19-Jun-09 L781603-2 <5.0 179 81.5 8.01 131 120 108 1.7 55.1 <2.0 <2.0 55.1 <0.0050 <0.050 <0.50 0.024 0.0551 <0.0010 <0.050
2-Jul-09 L787346-19 <5.0 216 111 7.73 17.0 137 14.3 3.9 74.3 <2.0 <2.0 74.3 <0.0050 <0.050 <0.50 0.030 0.0462 <0.0010 <0.050

4-Aug-09 L801967-4 <5.0 119 55.2 8.12 228 81 160 <1.0 45.2 <1.0 <1.0 45.2 <0.0050 <0.050 <0.50 <0.020 0.0644 <0.0010 <0.050
22-Aug-09 L809879-12 <5.0 125 58.8 7.87 57.3 93 51.6 1.9 38.7 <2.0 <2.0 38.7 <0.0050 <0.050 <0.50 <0.020 0.0117 <0.0010 <0.050
13-Sep-09 L817873-7 <5.0 122 56.7 8.06 108 67 75.9 1.7 47.1 <1.0 <1.0 47.1 <0.0050 <0.050 <0.50 <0.020 0.0137 <0.0010 <0.050
27-Sep-09 L824535-9 <5.0 217 101 7.74 16.5 124 15.4 3.1 63.9 <2.0 <2.0 63.9 <0.0050 <0.050 <0.50 0.029 0.0571 <0.0010 <0.050
31-Oct-09 L837185-9 <5.0 321 147 8.12 <3.0 205 3.40 1.3 94.6 <2.0 <2.0 94.6 <0.0050 <0.050 <0.50 0.035 0.1560 <0.0010 <0.050
26-Nov-09 L844495-19 <5.0 349 180 8.14 <3.0 231 0.60 1.3 101 <2.0 <2.0 101 <0.0050 <0.050 <0.50 0.045 0.0611 <0.0010 <0.050
28-Mar-10 L873292-2 <5.0 384 187 8.21 3.2 250 2.76 1.8 122 <2.0 <2.0 122 <0.0050 <0.050 <0.50 0.051 0.4660 <0.0010 <0.050

5-Jul-10 L905787-21 <5.0 177 86.0 7.99 51.0 124 60.0 3.4 55.7 <2.0 <2.0 55.7 <0.0050 <0.050 <0.50 <0.020 0.0256 <0.0010 <0.050
27-Aug-10 L926457-21 <5.0 146 64.0 8.04 52.5 97 34.7 4.4 42.7 <1.0 <1.0 42.7 <0.0050 <0.050 <0.50 <0.020 0.0147 <0.0010 <0.050
15-Nov-10 L955725-20 <5.0 339 167 8.25 <3.0 199 2.21 <1.0 104 <2.0 <2.0 104 <0.0050 <0.050 <0.50 0.052 0.1560 <0.0010 0.055
31-Mar-11 L991777-9 <5.0 436 207 7.97 <3.0 281 0.44 5.9 95.6 <2.0 <2.0 95.6 <0.0050 <0.52 <0.50 0.045 0.0662 <0.0010 0.094

4-Jul-11 L1028827-15 Replicate1 <5.0 192 87.6 8.06 82.0 141 62.3 1.4 58.9 <2.0 <2.0 58.9 <0.0050 <0.050 <0.50 0.027 0.0321 <0.0010 0.098
4-Jul-11 L1028827-1 Replicate2 <5.0 195 87.4 8.00 66.9 132 41.7 1.6 56.6 <2.0 <2.0 56.6 0.0128 <0.050 <0.50 0.025 0.0295 <0.0010 0.101
5-Sep-11 L1054953-1 <5.0 179 81.6 8.19 146 119 131 3.5 58.5 <2.0 <2.0 58.5 <0.0050 <0.050 <0.50 0.025 0.0394 0.0015 0.079

27-Nov-11 L1091310-10 <5.0 409 199 8.33 3.8 253 0.53 <1.0 112 <1.0 <1.0 112 <0.0050 <0.050 <0.50 0.057 0.0564 <0.0010 <0.050
27-Mar-12 L1131394-10 <5.0 443 229 8.28 <3.0 296 0.28 <1.0 132 <2.0 <2.0 132 <0.0050 <0.050 <0.50 0.062 0.0681 <0.0010 <0.050
27-Jun-12 L1171873-5 <5.0 186 92.5 8.00 45.3 145 56.8 1.8 62.3 <2.0 <2.0 62.3 <0.0050 <0.050 <0.50 0.031 0.0597 <0.0010 <0.050
5-Jun-13 L1313500-4 <5.0 206 104 8.12 25.7 135 30.7 2.7 53.7 <2.0 <2.0 53.7 <0.0050 <0.050 <0.50 0.047 0.0802 <0.0010 <0.050

10-Sep-13 L1362721-12 <5.0 118 54.5 8.17 34.8 75 33.3 2.3 38.4 <2.0 <2.0 38.4 0.0058 <0.050 <0.50 <0.020 0.0121 <0.0010 <0.050
21-Dec-13 L1406946-32 <5.0 371 191 8.25 <3.0 248 0.91 <1.0 110 <2.0 <2.0 110 <0.0050 <0.050 <0.50 0.049 0.1260 <0.0010 <0.050
17-Jan-14 L1413909-17 Replicate1 <5.0 378 199 8.29 6.2 242 2.19 <1.0 105 <2.0 <2.0 105 <0.0050 <0.050 <0.50 0.050 0.3290 <0.0010 <0.067
17-Jan-14 L1413909-3 Replicate2 <5.0 375 196 8.27 4.2 243 2.23 <1.0 109 <2.0 <2.0 109 <0.0050 <0.050 <0.50 0.057 0.3310 <0.0010 <0.073
1-Apr-14 L1440389-26 <5.0 420 230 8.26 <3.0 295 0.64 <1.0 122 <2.0 <2.0 122 <0.0050 <0.050 <0.50 0.061 0.1090 <0.0010 <0.050
2-Jul-14 L1482361-8 <5.0 152 72.2 8.04 339 106 182 1.0 54.7 <2.0 <2.0 54.7 0.0050 <0.050 <0.50 0.029 0.0252 <0.0010 <0.20

12-Nov-14 L1546887-31 <5.0 347 175 8.19 8 225 5 1.2 115.0 <2.0 <2.0 115.0 <0.0050 <0.050 <0.50 0.051 0.1010 <0.0010 <0.050
22-Feb-15 L1581377-10 <5.0 394 190 8.17 <3.0 256 0 1.3 122.0 <2.0 <2.0 122.0 <0.0050 <0.050 <0.50 0.053 0.1330 <0.0010 <0.050
12-May-15 L1612636-29 <5.0 264 127 8.00 133 168 71 2.3 79.3 <2.0 <2.0 79.3 <0.0050 <0.050 <0.50 0.046 0.1710 <0.0010 0.210
26-Aug-15 L1665599-28 <5.0 140 71.3 8.01 95 101 66 <1.0 44.0 <2.0 <2.0 44.0 <0.0050 <0.050 <0.50 <0.020 0.0172 <0.0010 <0.050
17-Nov-15 L1704732-7 <5.0 347 183 8.17 <3.0 222 1 1.0 97.8 <2.0 <2.0 97.8 <0.0050 <0.050 <0.50 0.048 0.0878 <0.0010 <0.050
23-Jan-16 L1727972-27 <5.0 398 203 8.22 <3.0 248 0 <1.0 111.0 <2.0 <2.0 111.0 <0.0050 <0.050 <0.50 0.055 0.0525 <0.0010 <0.050
26-Apr-16 L1761558-27 <5.0 314 155 8.17 14 216 5 <1.0 95.8 <1.0 <1.0 95.8 <0.0050 <0.050 <0.50 0.050 0.1790 <0.0010 <0.050
16-Jul-16 L1800582-1 38.4 133 54.4 7.20 131 97 87 <1.0 40.3 <1.0 <1.0 40.3 <0.0050 <0.050 <0.50 <0.020 0.0107 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MCTR 25-Oct-2016 L1850386-9 <5.0 345 171 8.06 8.4 233 1.54 1.2 105 <1.0 <1.0 105 <0.0050 <0.050 <0.50 0.043 0.0240 <0.0010 <0.050

10-Feb-2017 L1891018-7 <5.0 416 210 8.17 <3.0 252 0.30 <1.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.11 0.051 0.0776 <0.0050 <0.12
21-May-2017 L1929753-32 <5.0 220 111 8.02 323 153 236 1.1 71.1 <1.0 <1.0 71.1 <0.0050 <0.050 <0.50 0.039 0.0899 <0.0010 0.083
26-Aug-2017 L1983785-13 <5.0 137 68.8 8.03 231 111 168 1.4 46.6 <1.0 <1.0 46.6 <0.0050 <0.050 <0.50 <0.020 0.0280 <0.0010 <0.060
25-Nov-2017 L2030143-4  <5.0 357 184 8.16 4.1 244 0.74 <1.0 109 <1.0 <1.0 109 <0.0050 <0.050 <0.50 0.048 0.0670 <0.0010 <0.050
20-Feb-2018 L2061201-11  <5.0 414 235 8.18 <3.0 260 0.24 1.4 118 <1.0 <1.0 118 <0.0050 <0.050 <0.50 0.053 0.0669 <0.0010 <0.050
9-May-2018 L2093552-16  <5.0 252 138 8.2 73.9 171 59.9 <1.0 80.4 <1.0 <1.0 80.4 0.0078 <0.050 <0.50 0.041 0.2330 <0.0010 <0.050

GC-1
23-Sep-07 L559547-13 - 158 79.3 7.98 16.5 89 - 4.4 - - - 52.6 <0.0050 <0.050 <0.50 <0.020 0.0129 <0.0010 -
29-Oct-08 L703445-14 <5.0 209 94.5 8.12 <3.0 122 1.13 <1.0 76.8 <2.0 <2.0 76.8 <0.0050 <0.050 <0.50 0.028 0.1430 <0.0010 <0.050
6-Dec-08 L717413-17 <5.0 211 98.0 8.11 <3.0 123 1.01 <1.0 82.0 <2.0 <2.0 82.0 <0.0050 <0.050 <0.50 0.023 0.1240 <0.0010 0.096

28-Mar-09 L748538-7 <5.0 262 117 8.06 6.3 160 0.85 1.8 88.2 <2.0 <2.0 88.2 <0.0050 <0.050 <0.50 0.025 0.0966 <0.0010 <0.050
2-Jul-09 L787346-22 <5.0 143 68.4 7.96 3.0 82 2.44 2.7 60.5 <2.0 <2.0 60.5 <0.0050 <0.050 <0.50 <0.020 0.0189 <0.0010 <0.050

22-Aug-09 L809879-15 <5.0 101 46.7 7.94 73.8 92 103 1.5 37.6 <1.0 <1.0 37.6 <0.0050 <0.050 <0.50 <0.020 0.0065 <0.0010 <0.050
1-Dec-09 L845898-3 <5.0 225 109 7.73 <3.0 141 0.61 3.6 76.6 <2.0 <2.0 76.6 <0.0050 <0.050 <0.50 0.025 0.0722 <0.0010 <0.050
3-Aug-10 L916942-19 <5.0 82.2 39.7 8.07 715 66 453 1.7 35.1 <1.0 <1.0 35.1 <0.0050 <0.050 <0.50 <0.020 0.0076 <0.0010 <0.050
15-Nov-10 L955725-32 <5.0 226 107 8.21 <3.0 123 0.83 1.4 89.0 <2.0 <2.0 89.0 <0.0050 <0.050 <0.50 0.026 0.1250 <0.0010 <0.050
5-Mar-11 L985810-5 <5.0 260 121 8.19 <3.0 162 0.43 3.4 93.9 <2.0 <2.0 93.9 <0.0050 <0.050 <0.50 0.022 0.0676 <0.0010 <0.050
31-Mar-11 L991777-7 <5.0 270 124 7.94 <3.0 164 0.34 4.6 69.7 <2.0 <2.0 69.7 <0.0050 <0.050 <0.50 0.023 0.1030 <0.0010 <0.050
2-May-11 L1002688-12 <5.0 271 129 8.21 <3.0 164 0.26 2.0 98.6 <2.0 <2.0 98.6 0.0063 <0.050 <0.50 0.022 0.3230 <0.0010 0.137
5-Jun-11 L1014013-14 <5.0 134 62.2 7.95 16.7 81 16.5 3.1 56.7 <2.0 <2.0 56.7 <0.0050 <0.050 <0.50 <0.020 0.0482 <0.0010 0.082
4-Jul-11 L1028827-2 <5.0 140 72.9 7.99 6.9 82 6.01 1.3 47.8 <2.0 <2.0 47.8 <0.0050 <0.050 <0.50 <0.020 0.0112 <0.0010 0.079

1-Aug-11 L1039955-11 <5.0 114 50.6 8.30 13.3 76 15.7 <1.0 38.2 <2.0 <2.0 38.2 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 <0.050
5-Sep-11 L1054953-12 <5.0 139 64.1 8.15 80.8 90 46.7 4.0 49.8 <2.0 <2.0 49.8 <0.0050 <0.050 <0.50 <0.020 0.0364 <0.0010 0.074
1-Oct-11 L1067383-7 <5.0 201 94.4 8.22 4.0 113 3.58 2.7 75.9 <2.0 <2.0 75.9 <0.0050 <0.050 <0.50 0.029 0.0407 <0.0010 <0.050
26-Oct-11 L1079029-18 <5.0 218 101 8.13 <3.0 135 0.89 2.4 80.3 <2.0 <2.0 80.3 0.0176 <0.050 <0.50 0.027 0.0640 <0.0010 <0.050
27-Nov-11 L1091310-4 <5.0 238 108 8.22 <3.0 136 0.61 1.6 87.2 <2.0 <2.0 87.2 <0.0050 <0.050 <0.50 0.029 0.0726 <0.0010 <0.050

9-Jan-12 L1103291-4 <5.0 263 122 8.16 <3.0 168 0.79 2.5 95.6 <2.0 <2.0 95.6 <0.0050 <0.050 <0.50 0.034 0.0940 <0.0010 0.054
30-Jan-12 L1111122-3 <5.0 261 121 8.18 <3.0 140 0.38 3.6 92.0 <2.0 <2.0 92.0 <0.0050 <0.050 <0.50 0.031 0.0883 <0.0010 <0.050
27-Mar-12 L1131394-8 <5.0 276 125 8.21 <3.0 166 0.18 1.5 99.3 <2.0 <2.0 99.3 <0.0050 <0.050 <0.50 0.031 0.0750 <0.0010 <0.050
1-May-12 L1143005-7 <5.0 253 124 8.26 <3.0 138 0.39 <1.0 98.9 <2.0 <2.0 98.9 <0.0050 <0.050 <0.50 0.039 0.5870 <0.0010 <0.12
28-May-12 L1155050-7 <5.0 191 94.8 6.95 8.0 117 2.72 11.3 77.8 <2.0 <2.0 77.8 <0.0050 <0.050 <0.50 0.023 0.2580 <0.0010 <0.054
28-Jun-12 L1171583-5 <5.0 134 65.1 8.04 13.3 92 19.8 1.1 58.3 <2.0 <2.0 58.3 <0.0050 <0.050 <0.50 <0.020 0.0477 <0.0010 <0.050
1-Aug-12 L1190018-26 Replicate1 <5.0 103 49.7 8.09 31.1 77 38.0 1.8 38.6 <2.0 <2.0 38.6 <0.0050 <0.050 <0.50 <0.020 0.0079 <0.0010 <0.050
1-Aug-12 L1190018-7 Replicate2 <5.0 101 49.5 7.71 28.4 83 38.1 3.7 38.1 <2.0 <2.0 38.1 <0.0050 <0.050 <0.50 <0.020 0.0089 <0.0010 <0.050
5-Oct-12 L1221669-20 <5.0 176 79.1 8.05 <3.0 106 2.90 3.9 60.8 <2.0 <2.0 60.8 <0.0050 <0.050 <0.50 0.021 0.0785 <0.0010 0.051
9-Feb-13 L1267868-14 <5.0 254 124 8.35 <3.0 147 0.38 <1.0 90.1 <1.0 <1.0 90.1 <0.0050 <0.050 <0.50 0.023 0.0744 <0.0010 <0.050
3-Mar-13 L1275970-26 Replicate1 <5.0 268 130 8.17 <3.0 162 0.29 1.4 95.8 <2.0 <2.0 95.8 <0.0050 <0.050 <0.50 0.032 0.0924 <0.0010 <0.050
3-Mar-13 L1275970-11 Replicate2 <5.0 267 127 8.17 <3.0 170 0.40 1.5 97.6 <2.0 <2.0 97.6 <0.0050 <0.050 <0.50 0.032 0.0925 <0.0010 <0.050
31-Mar-13 L1285027-23 <5.0 262 128 8.23 <3.0 166 0.40 1.3 96.6 <2.0 <2.0 96.6 <0.0050 <0.050 <0.50 0.029 0.0813 <0.0010 <0.050
5-Jun-13 L1313500-5 <5.0 129 58.8 8.09 7.7 83 7.50 2.5 47.8 <2.0 <2.0 47.8 <0.0050 <0.050 <0.50 <0.020 0.0540 <0.0010 <0.050

10-Sep-13 L1362721-13 <5.0 115 54.1 8.20 60.9 81 65.1 2.1 40.4 <2.0 <2.0 40.4 0.0065 <0.050 <0.50 <0.020 0.0143 <0.0010 <0.050
21-Dec-13 L1406946-31 <5.0 236 112 8.09 <3.0 151 1.44 1.7 83.5 <2.0 <2.0 83.5 <0.0050 <0.050 <0.50 0.022 0.1350 <0.0010 <0.050
15-Jan-14 L1413912-10 <5.0 222 112 8.21 12.4 139 12.3 <1.0 82.7 <2.0 <2.0 82.7 <0.0050 <0.050 <0.50 0.028 0.6260 <0.0010 <0.13
1-Apr-14 L1440389-13 <5.0 266 128 8.14 <3.0 169 0.28 <1.0 93.9 <2.0 <2.0 93.9 <0.0050 <0.050 <0.50 0.033 0.1390 <0.0010 <0.050
2-Jul-14 L1482361-13 <5.0 96.1 46.5 7.91 177 75 95.0 1.0 40.1 <2.0 <2.0 40.1 0.0065 <0.050 <0.50 <0.020 0.0119 <0.0010 <0.10

11-Nov-14 L1546887-18 <5.0 215 105 8.10 <3.0 134 0.6 1.1 80.5 <2.0 <2.0 80.5 <0.0050 <0.050 <0.50 0.025 0.0755 <0.0010 <0.050
22-Feb-15 L1581377-18 <5.0 253 122 8.14 <3.0 152 0.4 1.0 91.1 <2.0 <2.0 91.1 <0.0050 <0.050 <0.50 0.029 0.1540 <0.0010 <0.050
12-May-15 L1612636-27 <5.0 166 81.7 8.02 12 98 2.0 1.9 68.8 <2.0 <2.0 68.8 <0.0050 <0.050 <0.50 <0.020 0.1790 <0.0010 <0.050
26-Aug-15 L1665599-26 <5.0 110 55.3 7.99 125 93 132.0 1.5 38.7 <2.0 <2.0 38.7 <0.0050 <0.050 <0.50 <0.020 0.0110 <0.0010 <0.050
15-Nov-15 L1704708-10 <5.0 215 117 7.85 <3.0 127 0.4 2.2 84.4 <2.0 <2.0 84.4 0.0059 <0.050 <0.50 0.025 0.0881 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
GC-1 23-Jan-16 L1727972-25 <5.0 239 116 8.04 <3.0 145 0.3 1.5 81.1 <2.0 <2.0 81.1 <0.0050 <0.050 <0.50 0.025 0.0732 <0.0010 <0.050

26-Apr-16 L1761558-25 <5.0 215 106 8.15 <3.0 140 0.4 <1.0 80.6 <1.0 <1.0 80.6 <0.0050 <0.050 <0.50 0.025 0.1800 <0.0010 <0.050
16-Jul-16 L1800582-2 <5.0 107 44.5 8.13 41 77 39.3 5.7 33.9 <1.0 <1.0 33.9 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 <0.050

25-Oct-2016 L1850386-8 <5.0 222 106 7.83 <3.0 147 0.32 1.6 74.8 <1.0 <1.0 74.8 <0.0050 <0.050 <0.50 <0.020 0.0257 <0.0010 <0.050
11-Feb-2017 L1891018-16 <5.0 263 123 7.93 <3.0 165 0.56 <1.0 89.8 <1.0 <1.0 89.8 <0.0050 <0.25 <0.50 0.023 0.0979 <0.0010 <0.050
21-May-2017 L1929753-25 <5.0 150 76.8 7.92 99.5 96 22.1 1.0 57.1 <1.0 <1.0 57.1 <0.0050 <0.050 <0.50 <0.020 0.0840 <0.0010 0.067
26-Aug-2017 L1983785-14 <5.0 123 62.4 7.97 78.7 80 42.6 1.6 43.9 <1.0 <1.0 43.9 0.0061 <0.050 <0.50 <0.020 0.0226 <0.0010 0.067
24-Nov-2017 L2028734-27  <5.0 228 114 8.03 <3.0 146 0.75 1.5 76 <1.0 <1.0 76 <0.0050 <0.050 <0.50 0.025 0.0829 <0.0010 <0.050
20-Feb-2018 L2061201-10  <5.0 258 125 7.95 <3.0 159 0.31 2.4 87.1 <1.0 <1.0 87.1 <0.0050 <0.050 <0.50 0.026 0.0966 <0.0010 <0.050
9-May-2018 L2093552-15  <5.0 148 78.5 8 20.3 90 6.11 1.6 60.9 <1.0 <1.0 60.9 0.0071 <0.050 <0.50 <0.020 0.163 <0.0010 <0.050

MC1A-US
3-Aug-10 L916942-20 <5.0 62.6 28.9 7.30 519 42 235 2.6 7.5 <1.0 <1.0 7.5 <0.0050 <0.050 <0.50 0.055 0.0056 <0.0010 <0.050
27-Aug-10 L926457-17 <5.0 288 63.6 3.96 413 171 198 47.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.407 0.0067 <0.0010 <0.050
28-Sep-10 L938295-8 <5.0 96.8 38.5 7.23 299 60 214 5.5 11.4 <1.0 <1.0 11.4 <0.0050 <0.050 <0.50 0.088 0.0059 <0.0010 <0.050
21-Oct-10 L946802-5 139 1270 209 2.92 101 1130 186 519 <1.0 <1.0 <1.0 <1.0 <0.0050 <2.5 <25 1.90 <0.25 <0.050 <0.050
15-Nov-10 L955725-16 9.6 824 146 3.03 75.1 428 142 152 <1.0 <1.0 <1.0 <1.0 <0.020 <0.50 <5.0 0.950 <0.050 <0.010 <0.050
15-Dec-10 L963832-7 16.3 1160 239 3.10 119 751 131 320 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 2.32 <0.050 <0.010 <0.050
31-Mar-11 L991777-12 <5.0 897 230 3.23 99.3 594 162 162 <2.0 <2.0 <2.0 <2.0 <0.0050 <2.0 <5.0 1.43 <0.050 <0.010 0.060
2-May-11 L1002688-16 <5.0 444 180 4.78 56.3 307 41.1 26.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.599 0.0142 <0.0010 <0.050
5-Jun-11 L1014013-11 <5.0 303 51.7 3.56 222 135 198 46.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.279 0.0258 <0.0010 0.094
4-Jul-11 L1028827-7 <5.0 123 46.2 6.55 76.0 92 56.4 3.7 3.6 <2.0 <2.0 3.6 <0.0050 <0.050 <0.50 0.115 0.0084 <0.0010 0.092

1-Aug-11 L1041095-8 <5.0 117 47.8 7.44 71.2 74 57.1 2.3 10.0 <2.0 <2.0 10.0 0.0155 <0.050 <0.50 0.095 <0.025 <0.0010 0.070
5-Sep-11 L1054953-5 <5.0 653 87.1 3.15 374 365 355 127 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.950 0.0630 0.0242 <0.050
1-Oct-11 L1067383-12 <5.0 398 103 3.91 84.0 244 71.1 68.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.426 <0.0050 <0.0010 <0.050
26-Oct-11 L1079029-15 6.5 789 133 3.13 87.5 421 167 140 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 0.820 <0.050 <0.010 <0.050
27-Mar-12 L1131394-14 21.7 1110 267 3.03 124 700 257 227 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 2.05 <0.050 <0.010 <0.050
1-May-12 L1143005-12 91.4 1260 224 2.94 182 878 233 392 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 2.15 <0.050 <0.010 <0.050

28-May-12 L1155050-10 52.4 832 81.9 2.97 198 402 195 230 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.03 <0.050 <0.010 <0.050
27-Jun-12 L1171873-8 76.7 1290 200 2.88 340 1290 244 540 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 2.64 <0.050 <0.010 <0.050
1-Aug-12 L1190018-13 5.5 618 95.4 3.15 206 351 205 120 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.836 0.0104 <0.0010 <0.050
5-Oct-12 L1221669-17 <5.0 354 68.0 3.55 97.0 188 71.4 53.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.411 0.0101 <0.0010 <0.050
6-Feb-13 L1267070-5 8.2 913 216 3.18 71.1 510 209 163 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.61 <0.050 0.0120 <0.050
1-Apr-13 L1285027-29 8.5 914 234 3.21 101 645 172 214 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 2.00 <0.050 0.0130 <0.050
5-Jun-13 L1313121-32 <5.0 220 50.5 3.81 194 123 125 52.9 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.298 0.0196 <0.0010 <0.050
1-Jul-13 L1328124-11 <5.0 87.9 33.8 6.33 276 59 20.0 5.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.084 0.0091 <0.0010 <0.050
31-Jul-13 L1341914-5 <5.0 46.6 20.0 7.28 268 27 156 1.4 6.4 <2.0 <2.0 6.4 <0.0050 <0.050 <0.50 0.055 0.0065 <0.0010 <0.050
9-Sep-13 L1360460-9 <5.0 61.4 25.9 8.20 139 47 102 1.4 8.2 <2.0 <2.0 8.2 <0.0050 <0.050 <0.50 0.052 0.0084 <0.0010 <0.050
2-Oct-13 L1373280-5 12.8 149 54.3 5.41 94.8 101 68.4 8.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.143 0.0112 <0.0010 <0.050

17-Nov-13 L1393661-7 8.3 641 133 3.33 68.5 373 96.5 138 <2.0 <2.0 <2.0 <2.0 0.0126 <0.050 <0.50 0.781 0.0262 <0.0010 <0.050
18-Dec-13 L1406226-4 7.0 815 189 3.17 89.4 481 146 151 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.13 0.0530 <0.010 <0.050
19-Jan-14 L1415007-5 17.5 1090 250 2.99 124 657 224 224 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.68 <0.050 <0.010 <0.10
5-Apr-14 L1440389-45 204 1920 515 2.90 38.4 1930 65.2 668 <2.0 <2.0 <2.0 <2.0 0.0069 <1.0 <10 6.13 0.1600 <0.020 <0.25
7-May-14 L1454422-2 <5.0 453 95.3 3.33 133 227 118 52.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.543 0.0307 <0.0010 <0.050
27-May-14 L1462243-17 32.1 776 78.6 3.02 321 468 310 217 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.900 0.0490 <0.0050 <0.050
3-Jun-14 L1466849-2 336 893 96.2 2.90 283 591 268 263 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.10 <0.050 <0.010 <0.20
8-Jun-14 L1469016-5 17.9 719 86.6 3.04 432 435 354 163 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.694 0.0210 <0.0010 <0.20
19-Jun-14 L1475203-22 Replicate1 49.4 997 134 2.82 191 611 142 287 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.54 <0.050 <0.010 <0.050
19-Jun-14 L1475203-21 Replicate2 52.7 983 131 2.87 195 627 121 265 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.54 <0.050 <0.010 <0.050
26-Jun-14 L1479007-26 Replicate1 <5.0 424 61.2 3.35 322 216 315 94.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.477 0.0234 <0.0010 <0.25
26-Jun-14 L1479007-17 Replicate2 <5.0 435 62.7 3.33 333 210 329 91.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.469 0.0217 <0.0010 <0.25
2-Jul-14 L1482361-5 <5.0 327 79.2 3.60 617 217 363 44.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.495 0.0109 <0.0010 <0.25

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
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Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC1A-US 7-Aug-14 L1500006-1 <5.0 84.4 29.7 6.09 252 60 159 6.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.084 0.0133 <0.0010 <0.10

9-Sep-14 L1517070-5 <5.0 85.8 25.0 5.87 171 53 105 9.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.096 0.0113 <0.0010 <0.10
12-Sep-14 L1517902-13 <5.0 148 33.1 4.17 67.9 100 53.0 25.5 <2.0 <2.0 <2.0 <2.0 0.0170 <0.050 <0.50 0.168 0.0143 <0.0010 <0.050
21-Sep-14 L1522239-1 <5.0 90 32.2 6.63 801 60 463 2.2 5.4 <2.0 <2.0 5.4 <0.0050 <0.050 <0.50 0.071 0.0111 <0.0010 <0.50
28-Sep-14 L1527109-21 <5.0 79.1 30.3 6.76 444 44 263 2.2 3.5 <2.0 <2.0 3.5 <0.0050 <0.050 <0.10 0.066 0.0088 <0.0010 <0.25
4-Oct-14 L1529967-25 Replicate1 <5.0 218 42.3 3.81 188 119 113 36.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.216 0.0145 <0.0010 <0.050
4-Oct-14 L1529967-21 Replicate2 <5.0 216 41.6 3.81 169 126 124 36.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.219 0.0141 <0.0010 <0.050

11-Nov-14 L1546887-9 16.1 905 160 3.10 83 586 156 236.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.210 0.0530 <0.010 <0.050
18-Nov-14 L1549335-3 <5.0 935 161 3.16 72 600 154 236.0 <2.0 <2.0 <2.0 <2.0 0.0108 <0.50 <5.0 1.310 <0.050 <0.010 <0.050
27-Nov-14 L1552499-23 11.0 1110 201 3.00 72 778 164 291.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.50 <5.0 1.640 0.0550 <0.010 <0.050
4-Dec-14 L1556366-10 13.0 1080 160 3.04 76 685 117 259.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 5.20 1.810 <0.050 <0.010 <0.050
7-Dec-14 L1556392-4 5.6 1020 197 3.08 96 669 127 237.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.660 <0.050 <0.010 <0.10
24-Jan-15 L1570999-6 52.3 1330 281 2.99 99 968 204 392.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 2.440 0.0440 0.0101 <0.25
22-Feb-15 L1581377-5 19.5 1190 249 3.02 106 796 224 295.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 2.190 <0.025 <0.0050 <0.25
21-Mar-15 L1590526-4 54.4 1040 264 3.16 121 772 189 268.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.830 <0.025 <0.0050 <0.25
25-Apr-15 L1603745-5 21.4 1020 201 3.01 160 633 229 231.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.530 0.0270 <0.0050 <0.050
13-May-15 L1612636-37 10.3 638 79.5 3.05 376 295 373 130.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 0.597 0.0420 <0.0020 <0.060
20-Jun-15 L1631335-7 <5.0 322 49 3.67 135 170 121 60.5 <2.0 <2.0 <2.0 <2.0 0.0072 <0.050 <0.50 0.285 0.0190 <0.0010 <0.050
17-Jul-15 L1644833-12 <5.0 72.9 24.5 6.04 230 40 150 3.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.057 0.0142 <0.0010 <0.050

26-Aug-15 L1665599-36 <5.0 112 29.7 4.27 102 68 74 14.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.094 0.0123 <0.0010 <0.050
24-Sep-15 L1679782-6 14.1 930 119 2.89 105 484 178 212.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.920 <0.025 <0.0050 <0.050
26-Oct-15 L1694687-6 44.5 1100 146 2.97 70 774 75 368.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.490 <0.025 <0.0050 <0.050
17-Nov-15 L1704732-9 8.1 894 156 3.10 61 535 161 240.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.910 <0.025 <0.0050 <0.050
19-Dec-15 L1716796-4 <5.0 666 193 3.45 64 430 117 125.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.836 0.0127 <0.0010 <0.050
23-Jan-16 L1727972-30 6.0 994 225 3.07 98 561 319 183.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.070 <0.025 0.0050 <0.050
24-Feb-16 L1738788-10 25.9 1200 273 3.04 139 798 323 300.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.660 0.0270 <0.0050 <0.050
26-Mar-16 L1748992-12 6.6 1080 289 3.14 111 714 233 214.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.660 <0.025 <0.0050 <0.050
26-Apr-16 L1761558-30 40.1 983 102 2.91 183 506 218 280.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.880 0.0520 <0.0050 <0.050
19-May-16 L1772515-6 <5.0 519 64.8 3.16 187 213 207 90.2 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.414 0.0172 <0.0010 <0.060
19-Jun-16 L1787135-3 <5.0 439 54.2 3.20 219 225 190 82.9 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.456 0.0155 <0.0010 <0.050
16-Jul-16 L1800582-16 Replicate1 <5.0 81.4 26 5.97 208 52 123 6.8 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.068 0.0112 <0.0010 <0.050
16-Jul-16 L1800582-3 Replicate2 11.0 81.8 27 6.10 197 52 127 7.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.072 0.0109 <0.0010 <0.050

20-Aug-16 L1818676-12 <5.0 58.6 20.2 5.38 110 70 81 5.1 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.059 0.0071 <0.0010 <0.050
16-Sep-16 L1832249-1  <5.0 281 49.9 3.40 190 193 178 39.6 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.276 0.0071 <0.0010 <0.060
25-Oct-16 L1850386-12 <5.0 956 160 2.98 66.0 548 141 227 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.16 <0.025 <0.0050 <0.050
22-Nov-16 L1862185-12 24.1 1220 230 2.96 92.9 890 <0.10 350 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.70 <0.025 <0.0050 <0.050
17-Dec-16 L1872192-6 19.4 1250 246 2.96 107 806 222 312 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.73 <0.025 <0.0050 <0.15
9-Feb-17 L1891018-1 12.6 1260 290 2.98 104 874 261 309 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 2.14 <0.025 <0.0050 <0.12

20-May-17 L1929753-3 260 2560 309 2.61 225 3540 253 1690 <1.0 <1.0 <1.0 <1.0 <0.0050 <1.0 <10 6.21 <0.10 <0.020 <0.15
26-Aug-2017 L1983785-17 Replicate1 <5.0 109 33.1 4.64 127 66 102 12.5 <1.0 <1.0 <1.0 <1.0 0.0050 <0.050 <0.50 0.109 0.0095 <0.0010 <0.050
26-Aug-2017 L1983785-15 Replicate2 <5.0 106 33.8 4.74 120 64 113 12.2 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.109 0.0101 <0.0010 <0.050
27-Sep-2017 L2001337-3 Replicate1 <5.0 295 58.6 3.92 428 145 295 58 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.354 0.0078 <0.0010 <0.050
27-Sep-2017 L2001337-4 Replicate2 <5.0 322 58.2 3.79 455 146 341 59 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.361 0.0083 <0.0010 <0.050
28-Oct-2017 L2015832-2 Replicate1 235.0 1270 193 2.87 190 876 228 428 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 2.16 0.027 <0.0050 <0.060
28-Oct-2017 L2015832-4 Replicate2 271.0 1280 196 2.88 180 893 224 450 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 2.2 <0.025 <0.0050 <0.060
25-Nov-2017 L2030143-1  30.2 1200 214 2.83 96.9 762 304 425 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.86 <0.025 <0.0050 <0.12
5-Dec-2017 L2033141-5  <5.0 917 175 3.11 104 588 224 222 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.02 <0.025 <0.0050 <0.050
19-Jan-2018 L2048146-2  <5.0 899 204 3.06 122 582 274 209 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.31 <0.025 <0.0050 <0.050
20-Feb-2018 L2061201-16  5.0 1090 240 2.91 135 566 331 241 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.55 <0.025 <0.0050 <0.12
28-Mar-2018 L2074292-19  138.0 2060 462 2.96 10 2040 16.4 1150 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.50 <5.0 6.05 <0.050 <0.010 <0.12
22-Apr-2018 L2084010-1  6.9 1240 305 2.91 143 722 309 297 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.67 <0.025 <0.0050 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC1A-US 9-May-2018 L2093552-7 Replicate1 73.3 1250 142 2.78 595 832 724 450 <1.0 <1.0 <1.0 <1.0 0.0074 <0.25 <2.5 1.33 0.038 <0.0050 <0.050

9-May-2018 L2093552-33 Replicate2 87.0 1160 138 2.78 531 805 687 486 <1.0 <1.0 <1.0 <1.0 0.0104 <0.25 <2.5 1.31 0.047 <0.0050 <0.050
17-Jun-2018 L2115837-1  <5.0 202 58.7 3.98 707 113 395 30.1 <1.0 <1.0 <1.0 <1.0 0.0237 <0.050 <0.50 0.219 0.0077 <0.0010 0.290
15-Jul-2018 L2132363-1  <5.0 196 36.3 3.76 109 96 118 29.7 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.171 0.0116 <0.0010 <0.050

MC1A
2-May-10 L884476-6 63.2 998 165 3.02 373 669 368 287 <1.0 <1.0 <1.0 <1.0 0.0058 <1.0 <10 1.50 <0.10 <0.020 2.07
26-May-10 L891484-8 34.3 1130 156 2.97 995 712 1010 309 <2.0 <2.0 <2.0 <2.0 0.0177 <0.50 <5.0 2.21 <0.050 <0.010 0.102

5-Jul-10 L905787-17 <5.0 300 60.1 3.57 161 146 172 42.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.312 0.0157 <0.0010 <0.050
3-Aug-10 L916942-8 <5.0 65.1 28.1 7.33 743 31 150 2.6 9.9 <1.0 <1.0 9.9 <0.0050 <0.050 <0.50 0.055 0.0060 <0.0010 <0.050

MC1
24-Jul-07 L535508-8 - - 61.0 3.72 - 127 - 31.8 - - - <2.0 <0.0050 <0.050 <0.50 0.307 <0.0050 <0.0010 -
23-Sep-07 L559547-9 - 269 102 5.53 231 158 - 23.1 - - - <2.0 <0.0050 <0.050 <0.50 0.360 0.0084 <0.0010 -
28-May-08 L635965-2 118 5.2 614 3.31 321 535 480 113 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.667 0.0426 <0.0010 <0.050
5-Jun-08 L639617-8 Replicate1 98.9 17.4 742 3.16 358 313 335 177 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.870 0.0201 <0.0010 <0.050
5-Jun-08 L639617-7 Replicate2 99.8 17.4 702 3.18 359 298 280 170 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.880 0.0192 <0.0010 <0.050
11-Jun-08 L642688-9 122 <5.0 670 3.28 404 328 318 148 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.949 0.0180 <0.0010 <0.050
26-Jun-08 L650936-29 6.9 593 108 3.15 381 327 338 107 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.734 <0.0050 <0.0010 <0.050
3-Jul-08 L652071-6 28.5 780 90.6 3.04 635 374 714 226 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.693 <0.0050 <0.0010 <0.050
25-Jul-08 L662220-8 <5.0 257 66.1 4.46 272 149 203 32.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.302 0.0131 <0.0010 <0.050

21-Aug-08 50155639 5.0 - 44.0 - 220 68 153 - <0.5 <0.5 - <0.05 <0.05 - <0.5 - 0.0090 0.0040 <0.02
10-Sep-08 L683687-4 <5.0 198 72.2 4.88 285 134 276 7.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.228 0.0114 <0.0010 <0.050
2-Oct-08 L691752-7 <5.0 131 54.4 7.39 591 79 311 1.1 13.0 <2.0 <2.0 13.0 <0.0050 <0.050 <0.50 0.103 0.0183 <0.0010 <0.050
29-Oct-08 L703445-11 <5.0 493 171 4.21 50.8 357 120 41.8 <2.0 <2.0 <2.0 <2.0 0.0067 <0.050 <0.50 0.761 0.0508 <0.0010 <0.050
5-Dec-08 L717413-20 <5.0 569 250 5.26 38.0 425 87.2 22.4 4.5 <2.0 <2.0 4.5 <0.020 <0.050 <0.50 0.787 0.0363 <0.0010 <0.050
4-Mar-09 L740333-7 <5.0 710 304 6.09 57.0 586 114 19.9 8.9 <2.0 <2.0 8.9 <0.0050 <0.050 <0.50 0.771 0.0058 <0.0010 <0.050
28-Apr-09 L759011-1 <5.0 701 325 3.87 70.4 505 125 43.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.822 0.1930 <0.0010 <0.050
27-May-09 L771080-8 98.1 883 134 3.05 233 507 345 224 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 1.22 0.0765 <0.0010 <0.050

2-Jul-09 L787346-18 <5.0 403 145 4.15 193 287 192 57.4 <2.0 <2.0 <2.0 <2.0 0.0270 <0.050 <0.50 0.546 0.0210 <0.0010 <0.050
4-Aug-09 L801967-5 <5.0 104 41.1 6.92 421 64 278 1.9 2.2 <2.0 <2.0 2.2 <0.0050 <0.050 <0.50 0.083 0.0056 <0.0010 0.053
22-Aug-09 L809879-11 <5.0 133 53.8 6.68 225 82 185 4.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.110 0.0100 <0.0010 <0.050
27-Sep-09 L824535-8 <5.0 317 113 4.64 181 207 178 34.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.450 0.0171 <0.0010 <0.050
31-Oct-09 L837185-8 <5.0 553 189 3.98 64.5 404 138 44.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.724 0.0336 <0.0010 <0.050
26-Nov-09 L844495-18 <5.0 590 257 4.38 74.4 447 109 41.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.902 0.0219 <0.0010 <0.050
26-May-10 L891484-10 <5.0 481 98.2 3.37 459 245 350 62.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.567 0.0187 <0.0010 <0.050

5-Jul-10 L905787-18 <5.0 354 87.3 3.63 168 188 166 44.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.459 0.0123 <0.0010 <0.050
3-Aug-10 L916942-10 <5.0 93.9 37.4 6.55 611 66 223 3.8 4.0 <1.0 <1.0 4.0 <0.0050 <0.050 <0.50 0.097 0.0058 <0.0010 <0.050
27-Aug-10 L926457-18 <5.0 163 58.3 9.58 280 107 121 9.4 <1.0 36.7 8.8 45.5 <0.0050 <0.050 <0.50 0.133 0.0086 <0.0010 <0.050
28-Sep-10 L938295-10 <5.0 218 74.5 4.65 338 151 229 22.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.277 0.0130 <0.0010 <0.050
21-Oct-10 L946802-7 18.2 955 229 3.05 126 625 253 192 <1.0 <1.0 <1.0 <1.0 0.0077 <1.0 <10 1.51 <0.10 <0.020 <0.050
15-Nov-10 L955725-17 6.6 867 230 3.15 79.6 504 140 106 <1.0 <1.0 <1.0 <1.0 <0.020 <0.50 <5.0 0.910 0.0850 <0.010 <0.050
31-Mar-11 L991777-11 <5.0 705 306 5.04 52.3 552 123 24.2 2.2 <2.0 <2.0 2.2 <0.0050 <1.8 <0.50 0.838 0.0811 <0.0010 0.099
2-May-11 L1002688-15 <5.0 607 286 5.04 63.8 459 127 22.3 2.7 <2.0 <2.0 2.7 0.0059 <0.050 <0.50 0.724 0.1180 <0.0010 0.142
5-Jun-11 L1014013-12 <5.0 593 97.6 3.22 249 341 255 103 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.650 0.0319 <0.0010 0.098
4-Jul-11 L1028827-8 <5.0 448 95.4 3.50 152 304 113 70.6 <2.0 <2.0 <2.0 <2.0 0.0100 <0.050 <0.50 0.569 0.0163 <0.0010 0.114

1-Aug-11 L1041095-6 <5.0 243 72.7 4.12 114 141 83.1 26.0 <2.0 <2.0 <2.0 <2.0 0.0121 <0.050 <0.50 0.318 <0.025 <0.0010 0.110
5-Sep-11 L1054953-4 <5.0 258 80 4.44 298 180 234 33.4 <2.0 <2.0 <2.0 <2.0 <0.0050 0.066 <0.50 0.339 0.0169 <0.0010 <0.050
1-Oct-11 L1067383-13 <5.0 655 166 3.44 82.0 396 96.7 108 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.728 0.0078 0.0012 <0.050
26-Oct-11 L1079029-16 <5.0 801 219 3.27 81.5 494 156 97.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 0.970 <0.050 <0.010 0.080
27-Mar-12 L1131394-13 <5.0 872 364 3.75 77.3 662 181 57.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.29 <0.050 <0.010 <0.050
1-May-12 L1143005-13 17.4 776 212 3.30 106 471 156 94.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.900 0.2210 0.0059 <0.050
28-May-12 L1155050-11 65.6 1010 149 2.98 191 636 216 289 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.48 0.1210 <0.010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients

Site 
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No.

Physical Parameter

QA/QC
MC1 27-Jun-12 L1171873-7 9.0 720 121 3.07 313 447 275 147 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.910 0.0260 <0.0050 <0.050

1-Aug-12 L1190018-14 <5.0 224 66.4 4.00 194 156 161 27.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.296 0.0159 <0.0010 <0.050
5-Oct-12 L1221669-18 <5.0 616 128 3.22 109 328 108 87.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.777 0.0239 <0.0010 0.056
6-Feb-13 L1267070-4 <5.0 745 322 3.89 9.0 547 159 42.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.13 <0.025 0.0132 <0.050
1-Apr-13 L1285027-27 <5.0 714 344 4.66 54.7 567 116 32.1 3.4 <2.0 <2.0 3.4 0.0062 <0.25 <2.5 1.16 0.0850 0.0058 <0.050
2-May-13 L1297319-10 <5.0 721 336 3.88 70.0 531 164 48.7 <2.0 <2.0 <2.0 <2.0 0.0074 <0.25 <2.5 1.11 0.2160 <0.0050 <0.050
5-Jun-13 L1313121-33 10.1 695 106 3.10 268 401 289 258 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.50 <5.0 1.28 <0.050 <0.010 <0.050
1-Jul-13 L1328124-7 <5.0 162 48.1 4.36 313 109 15.0 16.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.224 0.0065 <0.0010 <0.050
31-Jul-13 L1341914-4 <5.0 80 32.9 6.95 526 47 215 1.7 3.0 <2.0 <2.0 3.0 <0.0050 <0.050 <0.50 0.093 0.0058 <0.0010 <0.050
9-Sep-13 L1360460-8 <5.0 110 45.5 8.04 130 85 106 3.3 5.3 <2.0 <2.0 5.3 <0.0050 <0.050 <0.50 0.110 0.0083 <0.0010 <0.050
2-Oct-13 L1373280-4 <5.0 315 121 5.12 74.7 228 68.8 23.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.432 0.0137 <0.0010 <0.050

17-Nov-13 L1393661-6 <5.0 702 241 3.69 42.5 508 72.1 99.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 0.990 0.0550 0.0110 <0.050
26-Nov-13 L1398084-21 Replicate1 5.4 762 254 3.35 99.9 483 136 81.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.02 0.0460 0.0080 <0.050
26-Nov-13 L1398084-14 Replicate2 <5.0 780 257 3.29 94.0 487 126 86.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 0.990 0.0650 <0.010 <0.050
10-Dec-13 L1403324-17 <5.0 796 282 3.35 78.5 555 129 82.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.21 <0.050 <0.010 <0.050
18-Dec-13 L1406226-3 <5.0 703 303 3.90 58.5 519 89.8 42.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.940 0.0640 <0.0050 <0.050
19-Jan-14 L1415007-6 <5.0 889 339 3.44 74.6 637 143 74.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.17 0.1240 0.0120 <0.050
3-Feb-14 L1423439-4 <5.0 942 335 3.29 87.7 627 178 97.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 5.30 1.27 0.0880 <0.010 <0.050
1-Mar-14 L1428456-1 <5.0 877 354 3.56 95.1 644 184 73.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.46 <0.050 <0.010 <0.050
5-Apr-14 L1440389-47 <5.0 800 369 3.89 60.2 639 90.1 38.4 <2.0 <2.0 <2.0 <2.0 0.0055 <0.50 <5.0 1.15 0.0750 <0.010 <0.050
7-May-14 L1454422-3 <5.0 515 154 3.47 112 324 113 47.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.713 0.2050 <0.0010 <0.050
27-May-14 L1462243-18 15.8 757 108 3.08 208 451 224 173 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 0.950 0.0670 <0.0050 <0.050
3-Jun-14 L1466849-7 98.7 806 117 2.94 202 438 197 158 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.915 0.0364 <0.0010 <0.10
8-Jun-14 L1469016-4 13.0 794 123 3.00 249 484 223 157 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.976 0.0260 <0.0010 <0.10
19-Jun-14 L1475203-23 <5.0 675 103 3.00 172 355 98.3 111 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.856 0.0114 <0.0010 <0.050
26-Jun-14 L1479007-18 <5.0 451 85.5 3.36 244 230 226 77.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.560 0.0180 <0.0010 <0.10
2-Jul-14 L1482361-6 <5.0 225 70.4 4.05 569 168 325 21.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.332 0.0132 <0.0010 <0.20

7-Aug-14 L1500006-8 <5.0 155 54.6 5.54 199 120 109 12.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.185 0.0112 <0.0010 <0.050
9-Sep-14 L1517070-4 <5.0 154 56.7 5.19 114 97 72.3 11.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.160 0.0100 <0.0010 <0.050
12-Sep-14 L1517902-14 <5.0 221 81.6 4.02 55.9 176 45.7 27.2 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.310 0.0120 <0.0010 <0.050
21-Sep-14 L1522239-12 <5.0 136 53.6 6.77 788 105 302 2.4 3.2 <2.0 <2.0 3.2 <0.0050 <0.050 <0.50 0.113 0.0160 <0.0010 <0.50
4-Oct-14 L1529967-20 <5.0 299 77.5 3.82 180 194 109 40.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.367 0.0192 <0.0010 <0.050

11-Nov-14 L1546887-11 <5.0 831 233 3.26 81 552 126 134.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.170 <0.050 <0.010 <0.050
18-Nov-14 L1549335-4 <5.0 791 234 3.38 89 532 122 128.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.140 0.0440 <0.0050 <0.050
26-Nov-14 L1552499-9 <5.0 795 256 3.36 60 549 116 109.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.50 5.00 1.050 <0.050 <0.010 <0.050
4-Dec-14 L1556366-9 <5.0 812 268 3.39 67 564 117 106.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.50 <5.0 1.200 <0.050 <0.010 <0.050
7-Dec-14 L1556392-5 <5.0 796 261 3.45 70 580 99 110.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 3.10 1.200 0.0380 <0.0050 <0.050
24-Jan-15 L1570999-5 <5.0 778 283 3.50 75 519 138 82.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 1.040 0.1670 <0.0020 <0.050
22-Feb-15 L1581377-6 <5.0 892 292 3.36 92 600 202 99.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.220 0.0650 <0.0050 <0.10
21-Mar-15 L1590526-5 <5.0 776 293 3.88 80 606 130 103.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 1.140 0.1140 <0.0020 <0.050
25-Apr-15 L1603745-4 7.9 720 243 3.46 88 523 122 84.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 1.010 0.1230 0.0034 <0.050
13-May-15 L1612636-38 13.8 779 122 3.04 314 405 249 155.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 0.866 0.0660 <0.0020 <0.050
20-Jun-15 L1631335-6 <5.0 442 84.8 3.52 117 249 105 68.6 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.460 0.0177 <0.0010 <0.050
17-Jul-15 L1644833-10 <5.0 129 45.6 5.33 185 74 136 7.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.116 0.0134 <0.0010 <0.050

26-Aug-15 L1665599-37 <5.0 188 58.6 4.04 81 114 73 18.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.185 0.0069 <0.0010 <0.050
24-Sep-15 L1679782-5 <5.0 727 161 3.15 81 404 119 111.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.733 0.0056 <0.0010 <0.050
26-Oct-15 L1694687-5 70.2 848 164 3.11 89 517 145 177.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.980 0.0360 <0.0050 <0.050
17-Nov-15 L1704732-8 6.8 836 241 3.30 57 552 130 155.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.070 0.0250 <0.0050 <0.050
19-Dec-15 L1716796-5 <5.0 829 293 3.39 90 549 176 104.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.120 <0.025 <0.0050 <0.050
23-Jan-16 L1727972-29 <5.0 875 305 3.35 89 567 225 89.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.160 <0.025 <0.0050 <0.050
24-Feb-16 L1738788-9 <5.0 1020 340 3.28 121 694 232 145.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.420 0.0490 <0.0050 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC1 26-Mar-16 L1748992-11 <5.0 819 292 3.60 68 580 132 82.8 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.080 0.1580 <0.0050 <0.050

26-Apr-16 L1761558-29 35.4 1080 157 2.92 159 606 213 275.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.110 0.0560 <0.0050 0.068
19-May-16 L1772515-8 <5.0 573 91.5 3.19 159 263 182 88.8 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.547 0.0173 <0.0010 <0.060
19-Jun-16 L1787135-4 <5.0 324 67.2 3.54 132 191 113 42.1 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.362 0.0133 <0.0010 <0.050
16-Jul-16 L1800582-4 <5.0 128 41 5.46 185 81 115 10.1 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.114 0.0106 <0.0010 <0.050

20-Aug-16 L1818676-11 <5.0 91.8 34.8 5.58 97 64 76 4.1 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.086 0.0062 <0.0010 <0.050
16-Sep-16 L1832249-2 Replicate1 30.2 186 57.2 4.12 172 107 149 14.9 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.179 0.0132 <0.0010 <0.060
16-Sep-16 L1832249-10 Replicate2 <5.0 170 60 4.13 165 108 145 14.2 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.167 0.0124 <0.0010 0.828
25-Oct-16 L1850386-11 <5.0 756 220 3.22 57.3 488 107 105 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.97 <0.025 <0.0050 <0.050
22-Nov-16 L1862185-11 <5.0 988 305 3.14 98.5 687 233 159 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.23 0.034 <0.0050 <0.060
17-Dec-16 L1872192-5 42.2 932 328 3.22 80.3 641 161 110 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.10 <0.025 <0.0050 <0.15
10-Feb-17 L1891018-9 <5.0 860 326 3.43 76.3 594 171 85.6 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.08 <0.025 <0.0050 <0.06
20-May-17 L1929753-4 29.3 974 153 2.93 186 647 183 251 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.99 0.048 <0.0050 <0.060

26-Aug-2017 L1983785-16 <5.0 175 58.6 4.48 97.3 111 99.5 17.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.191 0.0124 <0.0010 <0.050
27-Sep-2017 L2001337-5  <5.0 149 54.6 7.69 367 89 307 6.6 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.12 0.0159 <0.0010 <0.050
28-Oct-2017 L2015832-1  <5.0 557 142 3.4 186 321 201 88.4 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.662 0.0367 <0.0010 <0.060
25-Nov-2017 L2030143-2  5.6 1000 249 3.02 99.9 617 280 210 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.23 <0.025 <0.0050 <0.12
5-Dec-2017 L2033141-6  <5.0 959 270 3.14 98 632 214 149 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.21 <0.025 <0.0050 <0.050
19-Jan-2018 L2048146-3  <5.0 775 280 3.4 83.7 540 183 103 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.05 0.034 <0.0050 <0.050
20-Feb-2018 L2061201-9 Replicate1 <5.0 932 307 3.26 101 567 241 118 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.22 <0.025 <0.0050 <0.050
20-Feb-2018 L2061201-34 Replicate2 <5.0 934 331 3.26 88.6 612 220 111 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.17 <0.025 <0.0050 <0.12
27-Mar-2018 L2074292-16  <5.0 840 344 3.48 70.8 576 125 85.7 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.06 0.026 <0.0050 <0.050
22-Apr-2018 L2084010-2  <5.0 870 334 3.4 84.9 610 184 100 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 1.02 0.17 <0.0050 <0.050
9-May-2018 L2093552-12  6.5 827 128 2.87 526 416 482 189 <1.0 <1.0 <1.0 <1.0 0.0091 <0.25 <2.5 0.69 0.066 <0.0050 <0.050
17-Jun-2018 L2115837-2  <5.0 215 69.3 4.09 815 134 494 23.7 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.255 0.0077 <0.0010 <0.12
15-Jul-2018 L2132363-2  <5.0 240 57.7 3.81 88.7 137 104 30.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.234 0.0094 <0.0010 <0.050

MC1B
24-Jan-15 L1570999-7 <5.0 564 248 4.35 58 411 125 38.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.779 0.3360 0.0012 <0.063
22-Feb-15 L1581377-8 Replicate1 <5.0 612 245 4.21 83 440 182 37.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 0.902 0.2020 <0.0020 <0.050
22-Feb-15 L1581377-7 Replicate2 <5.0 614 243 4.18 79 444 177 38.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 0.851 0.1990 <0.0020 <0.050
21-Mar-15 L1590526-6 17.8 575 252 5.54 66 453 140 36.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.699 0.2620 <0.0010 <0.050
25-Apr-15 L1603745-6 <5.0 537 215 4.37 72 397 116 40.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.765 0.3010 0.0012 <0.057
12-May-15 L1612636-31 7.8 746 130 3.05 228 402 165 137.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.10 <1.0 0.862 0.2250 <0.0020 <0.050
20-Jun-15 L1631335-5 <5.0 375 83.8 3.70 108 223 96 53.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.415 0.0443 <0.0010 <0.050
17-Jul-15 L1644833-7 <5.0 130 48.6 5.35 166 74 131 6.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.109 0.0234 <0.0010 <0.050

26-Aug-15 L1665599-30 <5.0 166 61.6 4.67 87 117 71 13.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.169 0.0249 <0.0010 <0.050
24-Sep-15 L1679782-4 <5.0 547 154 3.36 67 343 95 77.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.608 0.0817 <0.0010 <0.050
26-Oct-15 L1694687-1 <5.0 645 155 3.35 80 398 115 121.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.785 0.1520 <0.0010 0.590
15-Nov-15 L1704708-13 <5.0 689 224 3.40 56 421 147 94.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.831 0.1390 <0.0010 <0.050
19-Dec-15 L1716796-6 <5.0 591 258 4.37 65 446 146 50.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.863 0.1310 <0.0010 <0.050
23-Jan-16 L1727972-28 <5.0 611 264 4.14 60 430 176 35.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.854 0.1090 <0.0010 <0.050
24-Feb-16 L1738788-11 <5.0 760 283 3.67 107 529 203 87.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.25 <2.5 1.040 0.1470 <0.0050 <0.050
26-Mar-16 L1748992-10 <5.0 633 255 4.30 63 455 131 37.3 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.889 0.2340 <0.0010 <0.050
26-Apr-16 L1761558-28 9.8 888 147 3.02 156 446 209 180.0 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.800 0.2620 <0.0050 <0.050
18-May-16 L1772515-3 <5.0 437 106 3.41 144 230 158 54.2 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.458 0.1000 <0.0010 <0.050
19-Jun-16 L1787135-5 <5.0 279 67.4 3.72 136 174 108 31.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.328 0.0362 <0.0010 <0.050
16-Jul-16 L1800582-5 <5.0 131 44.4 5.65 174 84 113 8.4 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.106 0.0183 <0.0010 <0.050

20-Aug-16 L1818676-10 <5.0 97.2 37.9 6.14 93 70 77 4.0 1.7 <1.0 <1.0 1.7 <0.0050 <0.050 <0.50 0.083 0.0145 <0.0010 <0.050
16-Sep-16 L1832249-3  <5.0 163 58.1 4.39 165 104 143 8.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.160 0.0233 <0.0010 <0.060
25-Oct-16 L1850386-10 <5.0 578 196 3.53 48.9 395 109 64.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.738 0.0790 <0.0010 <0.050
21-Nov-16 L1862185-5 <5.0 729 272 3.42 79.8 510 165 80.6 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.89 0.144 <0.0050 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC1B 17-Dec-16 L1872192-4 <5.0 646 278 3.81 60.8 476 162 49.9 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.792 0.110 <0.0010 <0.15

10-Feb-17 L1891018-8 <5.0 615 284 4.37 58.8 440 154 33.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.834 0.102 <0.0010 <0.15
20-May-17 L1929753-5 8.8 873 149 2.97 189 479 247 190 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.82 0.184 <0.0050 <0.050

26-Aug-2017 L1983785-18 <5.0 166 61.7 4.89 93.7 115 91.3 13.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.183 0.0263 <0.0010 <0.050
27-Sep-2017 L2001337-6  <5.0 137 53.8 8.04 338 87 233 4.7 1.7 <1.0 <1.0 1.7 <0.0050 <0.050 <0.50 0.098 0.0353 <0.0010 <0.050
28-Oct-2017 L2015832-3  <5.0 460 139 3.73 183 293 184 63.6 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.519 0.122 <0.0010 <0.050
25-Nov-2017 L2030143-3  <5.0 742 225 3.27 82.3 505 219 122 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.93 0.122 <0.0050 <0.12
5-Dec-2017 L2033141-7  <5.0 739 237 3.37 83.2 489 203 86.1 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.25 <2.5 0.9 0.12 <0.0050 <0.050
19-Jan-2018 L2048146-4  <5.0 597 249 3.96 63.9 424 176 53 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.817 0.123 <0.0010 <0.050
20-Feb-2018 L2061201-8  <5.0 636 264 4.01 68.8 466 180 52.9 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.879 0.12 <0.0010 <0.050
27-Mar-2018 L2074292-14  <5.0 630 306 4.46 54.6 465 129 35.8 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.773 0.12 <0.0010 <0.050
22-Apr-2018 L2084010-3  <5.0 626 295 4.3 61.5 455 163 43.4 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.766 0.315 <0.0010 <0.050
9-May-2018 L2093552-13  <5.0 751 123 2.96 534 348 477 153 <1.0 <1.0 <1.0 <1.0 0.0053 <0.25 <2.5 0.56 0.19 <0.0050 <0.050
17-Jun-2018 L2115837-3  <5.0 219 72 3.95 705 129 390 21.9 <1.0 <1.0 <1.0 <1.0 0.0316 <0.050 <0.50 0.241 0.0293 <0.0010 <0.12
15-Jul-2018 L2132363-3 Replicate1 <5.0 216 59.2 3.93 82.1 208 102 23.5 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.227 0.0253 <0.0010 <0.050
15-Jul-2018 L2132363-20 Replicate2 <5.0 193 59.4 4.58 78.9 137 93.8 23.6 <1.0 <1.0 <1.0 <1.0 <0.050 <0.50 0.226 0.03 <0.0010

MC2
17-Jan-10 L855505-6 <5.0 450 212 7.92 17.8 318 38.4 3.9 76.9 <2.0 <2.0 76.9 <0.0050 <0.050 <0.50 0.250 0.1420 <0.0010 <0.050
3-Mar-10 L866873-6 <5.0 477 209 8.00 16.8 338 37.0 3.8 78.8 <2.0 <2.0 78.8 0.0078 <0.050 <0.50 0.276 0.1600 <0.0010 <0.050
28-Mar-10 L873292-1 <5.0 434 201 7.76 38.7 300 76.0 3.8 76.5 <2.0 <2.0 76.5 <0.0050 <0.050 <0.50 0.277 0.3240 <0.0010 0.076
1-May-10 L884476-4 <5.0 384 177 7.48 143 260 161 4.7 13.7 <2.0 <2.0 13.7 0.0066 <0.050 <0.50 0.293 0.3680 <0.0010 0.068
26-May-10 L891484-9 <5.0 259 106 6.41 192 186 170 5.4 5.9 <2.0 <2.0 5.9 <0.0050 <0.050 <0.50 0.195 0.0917 <0.0010 <0.050

5-Jul-10 L905787-19 <5.0 220 91.7 6.72 114 151 121 5.4 7.1 <2.0 <2.0 7.1 <0.0050 <0.050 <0.50 0.152 0.0394 <0.0010 <0.050
3-Aug-10 L916942-9 <5.0 106 46.5 7.72 495 61 184 2.4 20.5 <1.0 <1.0 20.5 <0.0050 <0.050 <0.50 0.076 0.0118 <0.0010 <0.050
27-Aug-10 L926457-19 <5.0 176 71.0 7.32 87.5 109 66.8 5.9 21.0 <2.0 <2.0 21.0 <0.0050 <0.050 <0.50 0.115 0.0190 <0.0010 <0.050
28-Sep-10 L938295-9 <5.0 188 79.0 7.69 494 117 276 5.9 27.1 <2.0 <2.0 27.1 <0.0050 <0.050 <0.50 0.135 0.0577 <0.0010 <0.050
21-Oct-10 L946802-6 <5.0 261 122 7.65 26.3 169 39.4 9.7 50.3 <1.0 <1.0 50.3 <0.0050 <0.050 <0.50 0.157 0.1210 <0.0010 <0.050
15-Nov-10 L955725-18 <5.0 371 171 7.39 42.1 260 76.4 3.4 33.4 <1.0 <1.0 33.4 <0.0050 <0.050 <0.50 0.328 0.1740 <0.0010 0.056
15-Dec-10 L963832-8 <5.0 383 188 7.05 4.0 242 1.92 12.5 89.2 <2.0 <2.0 89.2 <0.0050 <0.050 <0.50 0.061 0.0596 <0.0010 <0.050
1-Feb-11 L975149-6 <5.0 497 215 7.70 19.3 345 32.3 3.8 88.4 <2.0 <2.0 88.4 <0.0050 <0.050 <0.50 0.310 0.1060 <0.0010 <0.050
5-Mar-11 L985810-6 <5.0 502 240 8.03 45.3 346 85.4 5.7 81.6 <2.0 <2.0 81.6 <0.0050 <0.050 <0.50 0.325 0.0992 <0.0010 <0.050
31-Mar-11 L991777-8 <5.0 501 255 7.73 18.8 349 42.8 6.8 60.9 <2.0 <2.0 60.9 0.0060 <0.87 <0.50 0.302 0.1310 <0.0010 <0.050
2-May-11 L1002688-14 <5.0 453 236 7.93 20.8 303 37.9 4.5 77.3 <2.0 <2.0 77.3 0.0083 <0.050 <0.50 0.251 0.2580 <0.0010 0.152
5-Jun-11 L1014013-13 <5.0 248 98.8 6.59 159 162 159 8.0 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.170 0.1110 <0.0010 0.099
4-Jul-11 L1028827-9 <5.0 239 94.1 6.94 153 177 131 4.9 4.9 <2.0 <2.0 4.9 0.0105 <0.050 <0.50 0.184 0.0450 <0.0010 0.105

1-Aug-11 L1041095-7 <5.0 183 76.1 7.14 98.5 112 78.3 3.3 16.5 <2.0 <2.0 16.5 0.0125 <0.050 <0.50 0.145 0.0300 <0.0010 0.090
5-Sep-11 L1054953-3 <5.0 202 84.8 6.79 340 130 230 8.3 23.8 <2.0 <2.0 23.8 0.0059 <0.050 <0.50 0.179 0.0451 <0.0010 0.065
1-Oct-11 L1067383-25 Replicate1 <5.0 351 152 7.41 62.7 234 94.5 4.8 18.3 <2.0 <2.0 18.3 <0.0050 <0.050 <0.50 0.226 0.0845 <0.0010 <0.050
1-Oct-11 L1067383-14 Replicate2 <5.0 352 154 6.80 64.0 241 97.6 7.8 18.4 <2.0 <2.0 18.4 <0.0050 <0.050 <0.50 0.233 0.0845 0.0020 <0.050
26-Oct-11 L1079029-17 <5.0 397 175 6.96 47.5 277 78.5 6.2 31.8 <2.0 <2.0 31.8 <0.0050 <0.050 <0.50 0.332 0.1370 <0.0010 <0.050
27-Nov-11 L1091310-8 <5.0 468 205 8.00 33.1 307 64.4 2.4 49.7 <2.0 <2.0 49.7 <0.0050 <0.050 <0.50 0.378 0.1130 <0.0010 <0.050

9-Jan-12 L1103291-15 Replicate1 <5.0 487 230 7.90 28.2 340 62.1 4.4 74.8 <2.0 <2.0 74.8 0.0051 <0.050 <0.50 0.386 0.1190 <0.0010 <0.050
9-Jan-12 L1103291-8 Replicate2 <5.0 487 231 7.92 30.9 322 61.3 4.2 71.2 <2.0 <2.0 71.2 0.0059 <0.050 <0.50 0.386 0.1210 <0.0010 0.065
30-Jan-12 L1111122-4 <5.0 509 235 8.05 30.3 341 68.4 5.6 77.1 <2.0 <2.0 77.1 0.0097 <0.050 <0.50 0.372 0.1110 <0.0010 <0.050
27-Mar-12 L1131394-12 <5.0 528 260 8.07 24.0 368 55.3 3.2 88.5 <2.0 <2.0 88.5 0.0077 <0.050 <0.50 0.399 0.1100 <0.0010 <0.050
1-May-12 L1143005-14 <5.0 390 171 7.92 53.3 272 93.6 4.5 34.6 <2.0 <2.0 34.6 <0.0050 <0.050 <0.50 0.342 0.4390 <0.0010 <0.092
28-May-12 L1155050-12 <5.0 390 139 4.20 141 248 120 43.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.564 0.3120 <0.0010 <0.070
28-Jun-12 L1171583-6 <5.0 339 112 3.89 164 215 124 38.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.481 0.0738 <0.0010 <0.050
1-Aug-12 L1190018-15 <5.0 158 71.0 7.09 140 110 113 4.2 13.4 <2.0 <2.0 13.4 <0.0050 <0.050 <0.50 0.135 0.0307 <0.0010 <0.050
5-Oct-12 L1221669-19 <5.0 291 119 6.45 63.3 203 83.3 9.1 11.0 <2.0 <2.0 11.0 <0.0050 <0.050 <0.50 0.224 0.1070 <0.0010 0.073
9-Feb-13 L1267868-15 <5.0 469 239 8.18 21.8 320 52.2 1.4 87.2 <2.0 <2.0 87.2 0.0060 <0.050 <0.50 0.346 0.1160 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC2 3-Mar-13 L1275970-10 <5.0 488 232 8.08 21.1 325 50.6 2.4 91.5 <2.0 <2.0 91.5 0.0062 <0.050 <0.50 0.321 0.1310 <0.0010 <0.050

1-Apr-13 L1285027-32 Replicate1 <5.0 497 243 8.12 22.0 364 44.7 1.8 86.0 <2.0 <2.0 86.0 0.0069 <0.050 <0.50 0.374 0.1530 0.0012 <0.050
1-Apr-13 L1285027-31 Replicate2 <5.0 494 243 8.09 20.7 353 44.2 2.1 85.7 <2.0 <2.0 85.7 0.0119 <0.050 <0.50 0.372 0.1520 <0.0010 <0.050
1-May-13 L1297319-4 Replicate1 <5.0 461 226 8.02 25.3 327 63.1 3.0 79.2 <2.0 <2.0 79.2 <0.0050 <0.050 <0.50 0.332 0.4690 <0.0010 <0.097
1-May-13 L1297319-3 Replicate2 <5.0 462 221 8.01 24.7 311 62.9 2.8 80.9 <2.0 <2.0 80.9 <0.0050 <0.050 <0.50 0.333 0.4710 <0.0010 <0.093
5-Jun-13 L1313500-2 <5.0 361 101 3.64 173 231 152 52.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.541 0.1210 <0.0010 <0.050
1-Jul-13 L1328124-8 <5.0 136 70.3 7.38 512 88 2.99 3.7 17.6 <2.0 <2.0 17.6 <0.0050 <0.050 <0.50 0.131 0.0226 <0.0010 <0.050
31-Jul-13 L1341914-3 <5.0 93.4 38.8 7.64 371 56 189 1.3 17.1 <2.0 <2.0 17.1 <0.0050 <0.050 <0.50 0.079 0.0122 <0.0010 <0.050
10-Sep-13 L1362721-10 <5.0 123 55.3 8.05 90.1 79 74.9 3.1 21.7 <2.0 <2.0 21.7 0.0076 <0.050 <0.50 0.088 0.0168 <0.0010 <0.050
2-Oct-13 L1373280-3 <5.0 289 132 7.85 33.1 197 39.6 1.8 34.4 <2.0 <2.0 34.4 <0.0050 <0.050 <0.50 0.225 0.0424 <0.0010 <0.050

17-Nov-13 L1393661-5 <5.0 419 199 7.86 29.7 289 50.2 4.4 38.7 <2.0 <2.0 38.7 0.0103 <0.050 <0.50 0.354 0.1120 <0.0010 <0.050
27-Nov-13 L1398084-17 <5.0 422 195 7.65 52.5 283 84.8 2.8 34.4 <2.0 <2.0 34.4 <0.0050 <0.050 <0.50 0.370 0.1120 <0.0010 <0.050
3-Dec-13 L1400285-11 <5.0 448 212 7.81 20.1 313 34.2 2.9 47.9 <2.0 <2.0 47.9 <0.0050 <0.050 <0.50 0.376 0.1360 <0.0010 <0.050
10-Dec-13 L1403324-20 <5.0 434 204 7.76 84.5 307 145 3.1 44.6 <2.0 <2.0 44.6 <0.0050 <0.050 <0.50 0.385 0.1140 <0.0010 <0.050
18-Dec-13 L1406226-11 <5.0 447 219 7.95 22.5 311 42.1 2.0 63.1 <2.0 <2.0 63.1 0.0059 <0.050 <0.50 0.284 0.1730 <0.0010 <0.050
15-Jan-14 L1413912-20 Replicate1 <5.0 378 185 7.96 59.7 257 46.1 1.3 52.1 <2.0 <2.0 52.1 <0.0050 <0.050 <0.50 0.210 0.5110 <0.0010 <0.11
15-Jan-14 L1413912-8 Replicate2 <5.0 377 191 7.96 64.8 260 51.8 1.4 55.3 <2.0 <2.0 55.3 <0.0050 <0.050 <0.50 0.212 0.5120 <0.0010 <0.11
3-Feb-14 L1423439-7 <5.0 466 223 7.86 30.3 317 68.2 3.7 58.5 <2.0 <2.0 58.5 <0.0050 <0.050 <0.50 0.378 0.2450 <0.0010 <0.050
1-Mar-14 L1428456-6 <5.0 495 234 7.95 37.8 349 79.8 1.8 62.7 <2.0 <2.0 62.7 0.0065 <0.050 <0.50 0.406 0.1590 <0.0010 <0.050
1-Apr-14 L1440389-32 <5.0 499 243 8.03 24.0 355 39.0 1.2 78.8 <2.0 <2.0 78.8 0.0068 <0.050 <0.50 0.324 0.1750 <0.0010 <0.050
7-May-14 L1454422-10 <5.0 309 144 7.72 76.9 220 87.5 1.6 33.9 <2.0 <2.0 33.9 <0.0050 <0.050 <0.50 0.272 0.4270 <0.0010 <0.086
27-May-14 L1462243-46 Replicate1 <5.0 283 109 5.05 99.0 207 90.3 19.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.336 0.2480 <0.0010 <0.056
27-May-14 L1462243-19 Replicate2 6.4 289 104 4.92 130 206 82.4 22.5 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.339 0.2490 <0.0010 <0.051
3-Jun-14 L1466849-10 Replicate1 <5.0 327 108 3.83 137 225 94.3 33.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.391 0.1660 <0.0010 0.146
3-Jun-14 L1466849-8 Replicate2 <5.0 330 108 3.90 140 230 97.7 30.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.393 0.1650 <0.0010 <0.050
8-Jun-14 L1469016-10 Replicate1 <5.0 352 115 3.90 234 250 192 34.1 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.479 0.1170 <0.0010 <0.050
8-Jun-14 L1469016-9 Replicate2 <5.0 358 116 3.86 221 258 175 32.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.475 0.1180 <0.0010 <0.050
19-Jun-14 L1475203-25 5.9 298 102 4.11 122 206 82.2 20.4 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.387 0.0723 <0.0010 <0.050
26-Jun-14 L1479007-19 <5.0 231 98.4 5.88 308 158 260 7.3 3.4 <2.0 <2.0 3.4 <0.0050 <0.050 <0.50 0.172 0.0541 <0.0010 <0.25
2-Jul-14 L1482361-30 Replicate1 <5.0 177 77.5 7.23 533 122 347 1.4 13.7 <2.0 <2.0 13.7 <0.0050 <0.050 <0.50 0.166 0.0358 <0.0010 <0.20
2-Jul-14 L1482361-9 Replicate2 <5.0 178 74.9 7.27 586 124 299 1.4 13.5 <2.0 <2.0 13.5 <0.0050 <0.050 <0.50 0.163 0.0355 <0.0010 <0.25

7-Aug-14 L1500006-6 <5.0 146 62.9 7.44 154 96 96.5 1.7 17.6 <2.0 <2.0 17.6 <0.0050 <0.050 <0.50 0.117 0.0211 <0.0010 <0.050
9-Sep-14 L1517070-8 <5.0 159 71.0 7.87 281 95 143 3.0 20.7 <2.0 <2.0 20.7 <0.0050 <0.050 <0.50 0.130 0.0239 <0.0010 <0.10
12-Sep-14 L1517902-15 <5.0 190 87.2 7.58 55.8 148 40.8 5.7 21.2 <2.0 <2.0 21.2 <0.0050 <0.050 <0.50 0.157 0.0340 <0.0010 <0.050
21-Sep-14 L1522239-15 Replicate1 <5.0 158 72.0 7.93 1600 102 735 1.2 34.5 <2.0 <2.0 34.5 0.0154 <0.050 <0.50 0.101 0.0498 <0.0010 <1.0
21-Sep-14 L1522239-11 Replicate2 <5.0 157 72.6 7.94 1530 104 852 1.2 34.1 <2.0 <2.0 34.1 0.0130 <0.050 <0.50 0.102 0.0492 <0.0010 <1.0
28-Sep-14 L1527109-23 Replicate1 <5.0 146 65.4 8.01 1160 96 707 2.0 31.3 <2.0 <2.0 31.3 0.0117 <0.050 <0.10 0.092 0.0437 <0.0010 <0.50
28-Sep-14 L1527109-15 Replicate2 <5.0 146 65.9 7.97 1060 82 836 2.1 31.1 <2.0 <2.0 31.1 0.0114 <0.050 <0.10 0.093 0.0435 <0.0010 <0.50
4-Oct-14 L1529967-17 <5.0 193 81.1 7.59 156 124 116 2.2 17.2 <2.0 <2.0 17.2 <0.0050 <0.050 <0.50 0.158 0.0697 <0.0010 <0.050

11-Nov-14 L1546887-14 <5.0 394 184 7.48 45 270 61 2.8 28.4 <2.0 <2.0 28.4 <0.0050 <0.050 <0.50 0.306 0.1520 <0.0010 <0.050
18-Nov-14 L1549335-6 <5.0 400 180 7.38 58 276 114 3.9 26.8 <2.0 <2.0 26.8 <0.0050 <0.050 <0.50 0.303 0.1290 <0.0010 <0.050
26-Nov-14 L1552499-8 <5.0 405 190 7.77 40 280 79 2.9 37.1 <1.0 <1.0 37.1 <0.0050 <0.050 <0.50 0.342 0.1560 <0.0010 <0.050
4-Dec-14 L1556366-5 <5.0 418 191 7.67 33 274 50 1.6 40.8 <2.0 <2.0 40.8 <0.0050 <0.050 <0.50 0.369 0.1460 <0.0010 <0.050
7-Dec-14 L1556392-6 <5.0 416 197 7.40 39 289 66 2.9 42.9 <2.0 <2.0 42.9 <0.0050 <0.050 <0.50 0.355 0.1420 <0.0010 <0.050
24-Jan-15 L1570999-8 <5.0 392 181 7.61 34 261 66 2.7 47.1 <2.0 <2.0 47.1 <0.0050 <0.050 <0.50 0.291 0.3900 0.0011 <0.075
22-Feb-15 L1581377-17 <5.0 459 221 7.72 38 311 84 2.6 57.1 <2.0 <2.0 57.1 0.0062 <0.050 <0.50 0.343 0.1960 <0.0010 <0.050
21-Mar-15 L1590526-7 7.8 436 211 7.91 33 309 63 5.8 68.8 <2.0 <2.0 68.8 0.0055 <0.050 <0.50 0.323 0.2800 <0.0010 <0.056
25-Apr-15 L1603745-7 <5.0 407 187 7.79 43 285 48 3.1 48.4 <2.0 <2.0 48.4 <0.0050 <0.050 <0.50 0.321 0.3870 0.0012 <0.077
12-May-15 L1612636-28 11.0 334 130 4.27 184 225 157 18.3 <2.0 <2.0 <2.0 <2.0 0.0055 <0.050 <0.50 0.402 0.2520 <0.0010 0.071
20-Jun-15 L1631335-4 <5.0 215 83.5 6.74 90 135 101 7.0 3.0 <2.0 <2.0 3.0 <0.0050 <0.050 <0.50 0.141 0.0448 <0.0010 <0.050
17-Jul-15 L1644833-4 <5.0 136 55.4 7.52 157 76 101 2.3 15.5 <2.0 <2.0 15.5 0.0064 <0.050 <0.50 0.097 0.0206 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC2 26-Aug-15 L1665599-27 Replicate1 <5.0 155 71.6 7.24 99 109 75 3.7 16.3 <2.0 <2.0 16.3 <0.0050 <0.050 <0.50 0.113 0.0224 <0.0010 <0.050

26-Aug-15 L1665599-19 Replicate2 <5.0 158 70.1 7.31 91 104 77 2.1 16.1 <2.0 <2.0 16.1 <0.0050 <0.050 <0.50 0.104 0.0247 <0.0010 <0.050
24-Sep-15 L1679782-13 Replicate1 <5.0 328 150 6.64 60 231 94 6.6 11.4 <1.0 <1.0 11.4 <0.0050 <0.050 <0.50 0.212 0.0915 <0.0010 <0.050
24-Sep-15 L1679782-3 Replicate2 <5.0 326 151 6.89 57 225 94 6.4 12.9 <1.0 <1.0 12.9 <0.0050 <0.050 <0.50 0.209 0.0971 <0.0010 <0.050
26-Oct-15 L1694687-18 16.7 356 145 5.56 70 239 109 15.3 1.9 <1.0 <1.0 1.9 <0.0050 <0.050 <0.50 0.237 0.1550 <0.0010 <0.050
15-Nov-15 L1704708-11 <5.0 410 197 6.97 48 264 103 7.2 24.1 <1.0 <1.0 24.1 <0.0050 <0.050 <0.50 0.285 0.1440 <0.0010 <0.050
19-Dec-15 L1716796-8 <5.0 445 216 7.56 59 306 123 4.3 44.3 <2.0 <2.0 44.3 <0.0050 <0.050 <0.50 0.354 0.1280 <0.0010 <0.050
23-Jan-16 L1727972-26 <5.0 459 218 7.75 32 314 71 2.9 57.7 <2.0 <2.0 57.7 0.0050 <0.050 <0.50 0.377 0.1100 <0.0010 <0.050
24-Feb-16 L1738788-12 Replicate1 <5.0 484 231 7.50 46 347 111 5.0 40.9 <2.0 <2.0 40.9 <0.0050 <0.050 <0.50 0.393 0.1470 <0.0010 <0.050
24-Feb-16 L1738788-8 Replicate2 <5.0 487 223 7.55 44 335 110 4.1 41.1 <2.0 <2.0 41.1 <0.0050 <0.050 <0.50 0.384 0.1480 <0.0010 <0.050
25-Mar-16 L1748992-8 <5.0 468 207 7.74 37 322 72 2.8 60.0 <1.0 <1.0 60.0 <0.0050 <0.050 <0.50 0.361 0.2570 <0.0010 <0.050
26-Apr-16 L1761558-26 <5.0 421 145 3.91 117 278 117 44.3 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.483 0.2600 <0.0010 <0.050
18-May-16 L1772515-4 <5.0 250 110 6.88 89 157 112 5.1 10.7 <1.0 <1.0 10.7 <0.0050 <0.050 <0.50 0.172 0.1010 <0.0010 <0.050
19-Jun-16 L1787135-6 <5.0 185 70.6 6.45 130 122 123 6.5 5.5 <1.0 <1.0 5.5 <0.0050 <0.050 <0.50 0.134 0.0281 <0.0010 <0.050
16-Jul-16 L1800582-15 Replicate1 <5.0 137 51.5 7.70 158 85 99 2.7 20.2 <1.0 <1.0 20.2 <0.0050 <0.050 <0.50 0.083 0.0169 <0.0010 <0.050
16-Jul-16 L1800582-6 Replicate2 <5.0 136 52.2 7.66 150 86 101 4.3 17.1 <1.0 <1.0 17.1 <0.0050 <0.050 <0.50 0.083 0.0169 <0.0010 <0.050

20-Aug-16 L1818676-9 <5.0 107 45.3 7.36 89 73 67 2.3 17.7 <1.0 <1.0 17.7 <0.0050 <0.050 <0.50 0.070 0.0129 <0.0010 <0.050
16-Sep-16 L1832249-4 <5.0 152 67.8 7.42 256 106 164 1.6 23.4 <1.0 <1.0 23.4 <0.0050 <0.050 <0.50 0.095 0.0363 <0.0010 <0.060

26-Oct-2016 L1850386-38 <5.0 395 173 7.53 42.5 262 74.5 3.7 30.2 <1.0 <1.0 30.2 <0.0050 <0.050 <0.50 0.310 0.0667 <0.0010 <0.050
21-Nov-2016 L1862185-4 <5.0 446 223 7.57 37.6 314 82.5 2.4 43.6 <1.0 <1.0 43.6 <0.0050 <0.050 <0.50 0.335 0.147 <0.0010 <0.050
17-Dec-2016 L1872192-3 <5.0 461 232 7.39 32.4 334 75.7 5.7 54.1 <1.0 <1.0 54.1 0.0056 <0.050 <0.50 0.330 0.111 <0.0010 <0.050
10-Feb-2017 L1891018-28 Replicate1 <5.0 492 236 7.69 30.8 330 78.7 2.3 71.2 <1.0 <1.0 71.2 <0.0050 <0.050 <0.50 0.339 0.113 <0.0010 <0.15
10-Feb-2017 L1891018-5 Replicate2 <5.0 492 231 7.63 32.6 318 77.7 2.4 70.3 <1.0 <1.0 70.3 0.0052 <0.050 <0.50 0.339 0.113 <0.0010 <0.15
21-May-2017 L1929753-26 <5.0 301 127 4.33 369 212 274 23.4 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.305 0.120 <0.0010 0.095
26-Aug-2017 L1983785-19 <5.0 148 70.3 7.45 144 92 103 2.6 21 <1.0 <1.0 21.0 <0.0050 <0.050 <0.50 0.099 0.0294 <0.0010 <0.050
27-Sep-2017 L2001337-7  <5.0 164 71.4 8.23 1230 101 677 2.8 44.5 <1.0 <1.0 44.5 0.0132 <0.050 <0.50 0.091 0.0478 <0.0010 <0.050
26-Oct-2017 L2015842-4  <5.0 369 175 6.59 65.2 272 129 8.8 4.2 <1.0 <1.0 4.2 <0.0050 <0.050 <0.50 0.226 0.182 <0.0010 <0.050
24-Nov-2017 L2028734-28  <5.0 432 202 7.15 52.2 304 111 5.3 20.4 <1.0 <1.0 20.4 0.0083 <0.050 <0.50 0.307 0.123 <0.0010 <0.050
5-Dec-2017 L2033141-8  <5.0 434 201 7.39 48.8 312 102 4.6 29.3 <1.0 <1.0 29.3 <0.0050 <0.050 <0.50 0.347 0.124 <0.0010 <0.050
19-Jan-2018 L2048146-5 Replicate1 <5.0 443 215 7.65 35.1 308 77.4 2.9 50.5 <1.0 <1.0 50.5 0.0058 <0.050 <0.50 0.364 0.132 <0.0010 <0.050
19-Jan-2018 L2048146-9 Replicate2 <5.0 434 286 7.65 34.5 301 78.2 2.6 50.2 <1.0 <1.0 50.2 0.0058 <0.050 <0.50 0.362 0.132 <0.0010 <0.050
22-Feb-2018 L2061201-39  <5.0 484 241 7.72 35.6 333 81.7 3.6 60 <1.0 <1.0 60.0 0.0101 <0.050 <0.50 0.372 0.12 <0.0010 <0.050
27-Mar-2018 L2074292-15  <5.0 499 250 7.84 34 356 75.4 3 58.2 <1.0 <1.0 58.2 0.0080 <0.050 <0.50 0.387 0.146 <0.0010 <0.050
22-Apr-2018 L2084010-4  <5.0 465 240 7.22 31.1 319 75 5.1 65.5 <1.0 <1.0 65.5 0.0054 <0.050 <0.50 0.331 0.393 <0.0010 <0.050
9-May-2018 L2093552-14  <5.0 380 129 3.69 342 240 307 61.7 <1.0 <1.0 <1.0 <1.0 <0.0050 <0.050 <0.50 0.377 0.231 <0.0010 <0.050
17-Jun-2018 L2115837-4  <5.0 195 97.5 7.72 1890 134 1550 2.1 23.2 <1.0 <1.0 23.2 0.0438 <0.050 <0.50 0.164 0.0273 <0.0010 <0.12
15-Jul-2018 L2132363-4  <5.0 155 65.5 7.04 96.5 103 99.2 3.3 8.5 <1.0 <1.0 8.5 <0.0050 <0.050 <0.50 0.113 0.0227 <0.0010 <0.050

MC2B
17-Nov-13 L1393661-4 <5.0 418 194 7.74 31.5 290 50.5 5.0 38.7 <2.0 <2.0 38.7 0.0093 <0.050 <0.50 0.353 0.1110 <0.0010 0.050
26-Nov-13 L1398084-2 <5.0 415 193 7.57 48.5 281 76.7 2.4 36.0 <2.0 <2.0 36.0 0.0073 <0.050 <0.50 0.365 0.1050 <0.0010 <0.050
3-Dec-13 L1400285-10 <5.0 448 210 7.79 21.5 314 34.9 3.0 47.9 <2.0 <2.0 47.9 <0.0050 <0.050 <0.50 0.375 0.1350 <0.0010 <0.050
10-Dec-13 L1403324-21 <5.0 431 207 7.12 78.3 286 141 5.5 44.8 <2.0 <2.0 44.8 <0.0050 <0.050 <0.50 0.393 0.1150 <0.0010 <0.050
18-Dec-13 L1406226-13 Replicate1 <5.0 447 220 8.01 23.7 310 41.9 1.4 70.4 <2.0 <2.0 70.4 0.0066 <0.050 <0.50 0.282 0.1710 <0.0010 <0.050
18-Dec-13 L1406226-10 Replicate2 <5.0 444 221 7.91 22.7 311 40.9 2.0 67.4 <2.0 <2.0 67.4 0.0061 <0.050 <0.50 0.279 0.1720 <0.0010 <0.050
20-Jan-14 L1415007-8 <5.0 450 222 7.78 34.6 310 69.7 2.7 58.5 <2.0 <2.0 58.5 <0.0050 <0.050 <0.50 0.366 0.2820 <0.0010 <0.057
3-Feb-14 L1423439-6 <5.0 464 225 7.76 29.3 320 70.2 4.2 57.2 <2.0 <2.0 57.2 <0.0050 <0.050 <0.50 0.377 0.2440 <0.0010 <0.050
1-Mar-14 L1428456-5 <5.0 497 234 7.93 36.5 346 79.9 1.8 64.9 <2.0 <2.0 64.9 0.0067 <0.050 <0.50 0.409 0.1600 <0.0010 <0.050
1-Apr-14 L1440389-25 <5.0 518 252 7.93 33.0 380 55.2 1.5 67.5 <2.0 <2.0 67.5 0.0050 <0.050 <0.50 0.406 0.1620 <0.0010 <0.050

27-May-14 L1462243-22 5.5 287 103 5.08 107 207 82.5 21.7 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.336 0.2500 <0.0010 <0.052
3-Jun-14 L1466849-12 12.8 326 108 3.88 132 231 101 32.3 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.396 0.1650 <0.0010 <0.050
8-Jun-14 L1469016-8 Replicate <5.0 352 117 3.86 231 241 194 32.8 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.479 0.1180 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Anions and Nutrients

Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC
MC2B 19-Jun-14 L1475203-24 <5.0 300 100 4.17 124 194 80.5 21.2 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.381 0.0730 <0.0010 <0.050

26-Jun-14 L1479007-20 <5.0 233 102 6.13 332 158 270 5.7 4.0 <2.0 <2.0 4.0 <0.0050 <0.050 <0.50 0.162 0.0528 <0.0010 <0.25
2-Jul-14 L1482361-12 <5.0 177 77.0 7.30 506 128 319 1.3 14.0 <2.0 <2.0 14.0 <0.0050 <0.050 <0.50 0.163 0.0357 <0.0010 <0.20
9-Sep-14 L1517070-7 Replicate1 <5.0 159 71.5 7.84 288 100 128 3.2 19.8 <2.0 <2.0 19.8 <0.0050 <0.050 <0.50 0.129 0.0252 <0.0010 <0.10
9-Sep-14 L1517070-6 Replicate2 <5.0 159 70.5 7.63 277 100 134 4.0 20.1 <2.0 <2.0 20.1 0.0145 <0.050 <0.50 0.132 0.0248 <0.0010 <0.10
12-Sep-14 L1517902-16 <5.0 191 86.2 7.84 56.8 130 47.2 4.3 21.6 <2.0 <2.0 21.6 <0.0050 <0.050 <0.50 0.161 0.0336 <0.0010 <0.050
21-Sep-14 L1522239-10 <5.0 157 72.6 7.94 1510 100 824 1.2 34.4 <2.0 <2.0 34.4 0.0128 <0.050 <0.50 0.100 0.0502 <0.0010 <1.0
28-Sep-14 L1527109-22 <5.0 146 64.2 7.95 1060 89 726 2.2 30.8 <2.0 <2.0 30.8 0.0098 <0.050 <0.10 0.091 0.0442 <0.0010 <0.50
4-Oct-14 L1529967-18 <5.0 193 81.2 7.60 148 128 109 2.3 16.9 <2.0 <2.0 16.9 <0.0050 <0.050 <0.50 0.158 0.0672 <0.0010 <0.050

11-Nov-14 L1546887-13 <5.0 393 185 7.09 51 271 89 3.6 28.2 <2.0 <2.0 28.2 <0.0050 <0.050 <0.50 0.315 0.1630 <0.0010 <0.050
18-Nov-14 L1549335-5 <5.0 395 178 7.47 57 275 107 4.9 28.6 <2.0 <2.0 28.6 <0.0050 <0.050 <0.50 0.303 0.1280 <0.0010 <0.050
26-Nov-14 L1552499-7 <5.0 407 190 7.76 67 282 116 2.8 40.6 <1.0 <1.0 40.6 <0.0050 <0.050 <0.50 0.343 0.1570 <0.0010 <0.050
4-Dec-14 L1556366-6 <5.0 413 194 7.50 35 287 63 2.3 41.5 <2.0 <2.0 41.5 <0.0050 <0.050 <0.50 0.370 0.1470 <0.0010 <0.050
7-Dec-14 L1556392-7 Replicate1 <5.0 417 200 7.63 40 292 75 2.3 42.1 <2.0 <2.0 42.1 <0.0050 <0.050 <0.50 0.362 0.1420 <0.0010 <0.050
7-Dec-14 L1556392-8 Replicate2 <5.0 416 195 7.65 41 292 76 2.2 42.4 <2.0 <2.0 42.4 <0.0050 <0.050 <0.50 0.363 0.1420 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
IC1

1-Aug-11 L1041095-9 Replicate1 <0.050 <0.0010 0.0532 28.3 - <0.0010 - - <0.50 1.63 0.00113 0.00827 0.0516 <0.00010 <0.00050 <0.010 0.000358 17.1 0.00139
1-Aug-11 L1041095-2 Replicate2 0.130 <0.0010 0.0558 28.5 - <0.0010 - - <0.50 1.80 0.00119 0.00919 0.0560 <0.00010 <0.00050 <0.010 0.000372 17.2 0.00176
5-Sep-11 L1054953-7 0.080 0.0014 0.121 29.2 - <0.0010 - - <0.50 4.85 0.00297 0.0168 0.115 0.00011 <0.00050 <0.010 0.000404 18.2 0.00286
1-Oct-11 L1067383-10 <0.050 <0.0010 0.0990 76.4 <0.0010 <0.0011 - - <0.50 2.85 0.00341 0.0124 0.0863 <0.00010 <0.00050 <0.010 0.000829 36.4 0.00173
27-Jun-12 L1171873-11 <0.050 <0.0010 0.0706 29.5 - <0.0010 - - <0.50 1.84 0.00141 0.00910 0.0475 <0.00010 <0.00050 <0.010 0.000652 15.4 0.00164
1-Aug-12 L1190018-12 <0.050 <0.0010 0.0259 22.7 - <0.0010 - - <0.50 1.06 0.00127 0.00671 0.0394 <0.00010 <0.00050 <0.010 0.000245 14.6 0.00111
5-Oct-12 L1221669-15 <0.050 <0.0010 0.0140 65.0 - <0.0010 - - <0.50 0.679 0.00108 0.00274 0.0354 <0.00010 <0.00050 <0.010 0.000926 27.3 0.00022
1-Apr-13 L1285027-28 <0.050 <0.0010 0.0165 101 - <0.0010 - - 1.07 1.06 0.00181 0.00223 0.0413 <0.00010 <0.00050 <0.010 0.00125 43.9 0.00013
4-Jun-13 L1313121-22 <0.050 <0.0010 0.0460 43.5 - <0.0010 - - <0.50 1.82 0.00101 0.00324 0.0607 <0.00010 <0.00050 <0.010 0.00105 17.2 0.00056
31-Jul-13 L1341914-6 <0.050 <0.0010 0.0837 11.9 - <0.0010 - - 0.60 2.23 0.00141 0.00959 0.0678 <0.00010 <0.00050 <0.010 0.000217 8.0 0.00195
9-Sep-13 L1360460-10 <0.050 0.0014 0.0484 15.6 - <0.0010 - - <0.50 3.23 0.00161 0.0136 0.0757 <0.00010 <0.00050 <0.010 0.000223 11.3 0.00291
2-Oct-13 L1373280-15 Replicate1 <0.050 <0.0010 0.0075 57.0 - <0.0010 - - <0.50 0.594 0.00143 0.00464 0.0420 <0.00010 <0.00050 <0.010 0.000563 30.3 0.00026
2-Oct-13 L1373280-7 Replicate2 <0.050 <0.0010 0.0091 57.0 - <0.0010 - - <0.50 0.577 0.00140 0.00445 0.0413 <0.00010 <0.00050 <0.010 0.000582 29.4 0.00021

17-Nov-13 L1393661-9 <0.050 <0.0010 0.0078 72.7 - <0.0010 - - <0.50 0.596 0.00154 0.00291 0.0463 <0.00010 <0.00050 <0.010 0.000708 36.9 0.00015
18-Dec-13 L1406226-9 <0.050 <0.0010 0.0099 83.8 - <0.0010 - - <0.50 0.547 0.00169 0.00286 0.0521 <0.00010 <0.00050 <0.010 0.000720 45.2 <0.00019
7-May-14 L1454422-1 <0.050 <0.0010 <0.0020 96.6 - <0.0010 - - <0.50 1.47 0.00118 0.00186 0.0357 0.00016 <0.00050 <0.010 0.00337 37.9 0.00018
27-May-14 L1462243-15 <0.050 <0.0010 0.0038 70.7 - <0.0010 - - <0.50 0.624 0.00057 0.00093 0.0217 <0.00010 <0.00050 <0.010 0.00161 24.4 0.00015
3-Jun-14 L1466849-1 <0.050 <0.0010 0.0071 51.8 - <0.0010 - - <0.50 0.950 0.00076 0.00233 0.0307 <0.00010 <0.00050 <0.010 0.00125 21.3 0.00038
8-Jun-14 L1469016-7 <0.050 <0.0010 0.0339 56.1 - <0.0010 - - 0.65 0.803 0.00063 0.00224 0.0292 <0.00010 <0.00050 <0.010 0.00122 22.1 0.00018
19-Jun-14 L1475203-20 <0.050 <0.0010 0.0753 46.2 - <0.0010 - - <0.50 1.46 0.00106 0.00546 0.0702 <0.00010 <0.00050 <0.010 0.000943 17.8 0.00062
26-Jun-14 L1479007-16 <0.050 <0.0010 0.170 38.2 - <0.0010 - - <0.50 1.84 0.00097 0.00530 0.0565 <0.00010 <0.00050 <0.010 0.000682 16.8 0.00107
2-Jul-14 L1482361-4 <0.050 <0.0010 0.137 34.0 - <0.0010 - - <0.50 3.33 0.00155 0.0108 0.153 0.00016 <0.00050 <0.010 0.000905 14.2 0.00157

7-Aug-14 L1500006-12 <0.050 <0.0010 0.151 31.1 - <0.0010 - - <0.50 0.940 0.00101 0.00601 0.0471 <0.00010 <0.00050 <0.010 0.000382 15.5 0.00076
9-Sep-14 L1517070-3 <0.050 <0.0010 0.129 25.6 - <0.0010 - - 0.77 2.27 0.00132 0.00929 0.118 <0.00010 <0.00050 <0.010 0.000462 15.2 0.00185
12-Sep-14 L1517902-12 <0.050 <0.0010 0.0765 36.5 - <0.0010 - - <0.50 2.15 0.00160 0.00944 0.0986 <0.00010 <0.00050 <0.010 0.000408 20.5 0.00159
21-Sep-14 L1522239-7 <0.10 <0.0010 0.358 18.2 - <0.0010 - - 1.05 7.91 0.00329 0.0237 0.300 0.00027 <0.00050 <0.010 0.000516 12.0 0.00662
28-Sep-14 L1527109-20 <0.10 <0.0010 0.230 19.0 - <0.0010 - <0.50 0.98 6.98 0.00255 0.0139 0.220 <0.00020 <0.00050 0.006 0.000478 11.8 0.00489
4-Oct-14 L1529967-23 <0.050 <0.0010 0.049 34.6 - <0.0010 - - <0.50 1.56 0.00132 0.0053 0.075 <0.00010 <0.00050 <0.010 0.000420 16.2 0.00111

11-Nov-14 L1546887-1 <0.050 <0.0010 0.012 92.3 - <0.0010 - - <0.50 0.67 0.00103 0.0021 0.044 <0.00010 <0.00050 <0.010 0.000687 40.2 0.00027
18-Nov-14 L1549335-1 <0.050 <0.0010 <0.0020 93.6 - <0.0010 - - 0.83 0.33 0.00088 0.0011 0.031 <0.00010 <0.00050 <0.010 0.000608 39.9 0.00025
27-Nov-14 L1552499-24 <0.050 <0.0010 0.003 97.7 - <0.0010 - - <0.50 0.18 0.00075 0.0006 0.027 <0.00010 <0.00050 <0.010 0.000547 40.2 0.00011
5-Dec-14 L1556366-24 <0.050 <0.0010 0.002 94.2 - <0.0010 - - <0.50 0.17 0.00028 0.0003 0.017 <0.00010 <0.00050 <0.010 0.000570 34.9 <0.00010
7-Dec-14 L1556392-2 <0.050 <0.0010 0.003 93.1 - <0.0010 - - <0.50 0.18 0.00030 0.0004 0.017 <0.00010 <0.00050 <0.010 0.000554 34.8 0.00019

SF1
1-Aug-11 L1041095-3 0.120 <0.0010 0.106 218 - <0.0010 - - <0.50 1.19 0.00051 0.00254 0.0483 0.00026 <0.00050 <0.010 0.00125 82.7 0.00023
5-Sep-11 L1054953-6 0.160 <0.0010 0.115 274 - <0.0010 - - <0.50 1.67 0.00043 0.00306 0.0345 0.00035 <0.00050 <0.010 0.00182 87.1 0.00025
1-Oct-11 L1067383-11 <0.050 <0.0010 0.0957 521 - <0.0011 - - <0.50 3.71 0.00083 0.00391 0.0607 0.00052 <0.00050 <0.010 0.00265 190 0.00025
1-Aug-12 L1190018-11 <0.050 <0.0010 0.0359 161 - <0.0010 - - <0.50 1.67 0.00049 0.00188 0.0453 0.00027 <0.00050 <0.010 0.00113 58.3 0.00025
5-Oct-12 L1221669-16 <0.050 <0.0010 0.133 423 - <0.0010 - - <0.50 2.39 0.00072 0.00410 0.0319 0.00057 <0.00050 <0.010 0.00241 142 0.00029
1-Apr-13 L1285027-30 <0.050 <0.0010 0.0114 998 - <0.0010 - - 0.52 1.50 0.00027 0.00094 0.0063 0.00060 <0.0010 0.021 0.00211 360 <0.00020
4-Jun-13 L1313121-21 <0.050 0.0025 0.170 283 - <0.0010 - - 0.75 2.46 0.00059 0.00572 0.0368 0.00057 <0.00050 <0.010 0.00256 61.2 0.00034
31-Jul-13 L1341914-7 0.078 <0.0010 0.764 71.8 - <0.0010 - - 0.59 7.52 0.00704 0.0433 0.870 0.00032 0.00065 <0.010 0.000964 25.1 0.00159
9-Sep-13 L1360460-11 <0.050 <0.0010 0.212 345 - <0.0010 - - 0.67 3.08 0.00125 0.00711 0.111 0.00047 <0.00050 <0.010 0.00207 112 0.00042
2-Oct-13 L1373280-6 <0.050 <0.0010 0.183 674 - <0.0010 - - <0.50 3.42 0.00050 0.00620 0.0147 0.00098 <0.00050 0.010 0.00405 210 0.00037

17-Nov-13 L1393661-8 <0.050 <0.0010 0.0322 650 - <0.0010 - - <0.50 2.13 0.00033 0.00114 0.0105 0.00056 <0.00050 0.011 0.00272 232 <0.00010
27-May-14 L1462243-16 <0.10 0.175 0.672 543 - <0.0010 - - 0.64 5.41 0.00051 0.0209 0.0377 0.00120 <0.00050 <0.010 0.00536 108 0.00070
3-Jun-14 L1466849-6 <0.050 0.0929 0.459 413 - <0.0010 - - <0.50 4.14 0.00048 0.0149 0.0424 0.00092 <0.00050 <0.010 0.00476 88.9 0.00058
8-Jun-14 L1469016-6 <0.050 0.0392 0.376 373 - <0.0010 - - <0.50 3.14 0.00049 0.00991 0.0251 0.00078 <0.00050 <0.010 0.00384 86.8 0.00042
19-Jun-14 L1475203-19 <0.050 0.0024 0.153 252 - <0.0010 - - 1.23 1.93 0.00047 0.00391 0.0293 0.00046 <0.00050 <0.010 0.00233 61.4 0.00030
26-Jun-14 L1479007-13 <0.050 0.0013 0.0687 186 - <0.0010 - - <0.50 1.63 0.00050 0.00288 0.0510 0.00034 <0.00050 <0.010 0.00177 52.8 0.00023

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Total 
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Total Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

SF1 2-Jul-14 L1482361-3 <0.050 <0.0010 0.920 126 - <0.0010 - - <0.50 2.69 0.00270 0.0157 0.331 0.00030 <0.00050 <0.010 0.00136 33.2 0.00051
7-Aug-14 L1500006-2 <0.050 <0.0010 0.0504 201 - <0.0010 - - <0.50 0.980 0.00055 0.00223 0.0405 0.00022 <0.00050 <0.010 0.00129 70.8 0.00024
9-Sep-14 L1517070-2 <0.050 <0.0010 0.205 260 - <0.0010 - - 0.67 2.28 0.00132 0.00656 0.121 0.00034 <0.00050 0.011 0.00157 95.7 0.00096
12-Sep-14 L1517902-11 <0.050 <0.0010 0.0840 409 - <0.0010 - - <0.50 1.47 0.00055 0.00253 0.0328 0.00037 <0.00050 <0.010 0.00199 141 0.00019
21-Sep-14 L1522239-2 <0.25 <0.0010 0.856 164 - <0.0010 - - 0.80 5.44 0.00503 0.0349 0.541 0.00039 <0.00050 0.011 0.00160 51.9 0.00113
28-Sep-14 L1527109-19 <0.25 <0.0010 0.969 152 - <0.0010 - <0.50 1.04 5.80 0.00570 0.0372 0.693 0.00039 0.00065 0.012 0.00153 45.3 0.00116
4-Oct-14 L1529967-22 <0.050 <0.0010 0.207 264 - <0.0010 - - 0.55 1.61 0.00053 0.0043 0.032 0.00040 <0.00050 <0.010 0.00201 83.2 0.00028

11-Nov-14 L1546887-10 <0.050 <0.0010 <0.0020 647 - <0.0010 - - <0.50 1.95 0.00032 0.0010 0.010 0.00051 <0.00050 0.011 0.00235 220.0 0.00016
18-Nov-14 L1549335-2 <0.50 <0.0010 0.008 675 - <0.0010 - - <0.50 1.88 0.00032 0.0008 0.010 0.00051 <0.00050 0.010 0.00246 239.0 0.00044
6-Dec-14 L1556392-1 <0.050 <0.0010 <0.0020 746 - <0.0010 - - <0.50 2.09 0.00028 0.0008 0.008 0.00055 <0.00050 0.013 0.00261 263.0 0.00074
7-Dec-14 L1556392-3 <0.25 <0.0010 0.005 746 - <0.0010 - - <0.50 2.15 0.00030 0.0008 0.009 0.00056 <0.00050 0.014 0.00266 261.0 0.00018
9-Dec-14 L1557731-1 <0.050 <0.0010 <0.0020 754 - <0.0010 - - <0.50 2.03 0.00029 0.0008 0.008 0.00057 <0.00050 0.014 0.00255 263.0 0.00018

MCT1
24-Jul-07 L535508-9 - 0.0041 - 29.2 - - - - - 13.6 0.00270 0.0173 0.194 0.00052 <0.00050 <0.010 0.00107 59.1 0.0128
23-Sep-07 L559547-10 - 0.0028 - 50.7 - - - - <0.50 0.738 0.00078 0.00175 0.0274 <0.00050 <0.00050 <0.010 0.000187 42.5 0.00132
26-Jun-08 L650936-28 <0.05 - 0.0688 54.2 - <0.0010 - - <0.50 0.850 0.00050 0.00112 0.0286 <0.00050 <0.00050 <0.010 0.000243 41.0 0.00137
10-Sep-08 L683687-5 <0.05 0.0013 0.0328 47.2 - <0.0010 - - <0.50 0.806 0.00044 0.00117 0.0233 <0.00050 <0.00050 <0.010 0.000330 32.9 0.00114
2-Jul-09 L787346-20 <0.050 0.0014 0.0148 62.9 - <0.0010 - - <0.50 0.259 0.00033 0.00040 0.0163 <0.00050 <0.00050 <0.010 0.000158 49.3 <0.00050

22-Aug-09 L809879-13 <0.050 0.0017 0.0960 33.8 - <0.0010 - - <0.50 2.61 0.00049 0.00220 0.0479 <0.00050 <0.00050 <0.010 0.000180 28.5 0.00304
26-Nov-09 L844495-20 <0.050 0.0012 0.0156 119 - <0.0010 - - <0.50 0.0620 0.00039 0.00022 0.0218 <0.00050 <0.00050 <0.010 0.000263 92.2 <0.00050

MCT2
26-Jun-08 L650936-27 <0.05 - 0.187 17.0 - <0.0010 - - <0.50 2.21 0.00088 0.00300 0.0452 <0.00050 <0.00050 <0.010 0.000129 20.1 0.00237
10-Sep-08 L683687-6 <0.05 0.0026 0.0452 33.5 - <0.0010 - - <0.50 0.458 0.00030 0.00082 0.0176 <0.00050 <0.00050 <0.010 0.000018 28.5 <0.00050
2-Jul-09 L787346-31 Replicate1 <0.050 0.0023 0.0729 27.2 - <0.0010 - - <0.50 1.73 0.00069 0.00176 0.0362 <0.00050 <0.00050 <0.010 0.000143 25.7 0.00203
2-Jul-09 L787346-21 Replicate2 <0.050 0.0021 0.0841 32.8 - <0.0010 - - <0.50 1.73 0.00073 0.00207 0.0385 <0.00050 <0.00050 <0.010 0.000214 28.4 0.00216

22-Aug-09 L809879-21 Replicate1 <0.050 0.0019 0.108 7.1 - <0.0010 - - <0.50 2.89 0.00039 0.00227 0.0477 <0.00050 <0.00050 <0.010 0.000030 11.3 0.00303
22-Aug-09 L809879-14 Replicate2 <0.050 0.0020 0.0950 7.1 - <0.0010 - - <0.50 2.94 0.00040 0.00203 0.0473 <0.00050 <0.00050 <0.010 0.000030 11.2 0.00304
26-Nov-09 L844495-21 0.050 0.0014 0.0086 58.5 - <0.0010 - - <0.50 0.0514 0.00068 0.00046 0.0223 <0.00050 <0.00050 <0.010 0.000011 46.6 <0.00050

MCT
5-Jul-10 L905787-20 <0.050 0.0010 0.164 16.1 - <0.0010 - - <0.50 3.89 0.00064 0.00278 0.0712 <0.00050 <0.00050 <0.010 0.000050 19.5 0.00392

27-Aug-10 L926457-20 <0.050 0.0013 0.113 11.7 - <0.0010 - - <0.50 1.43 0.00042 0.00175 0.0302 <0.00050 <0.00050 <0.010 0.000033 16.3 0.00149
15-Nov-10 L955725-19 <0.050 0.0014 0.0029 115 - <0.0010 - - <0.50 0.0167 0.00033 0.00015 0.0189 <0.00050 <0.00050 <0.010 0.000205 72.3 0.00016
31-Mar-11 L991777-10 0.100 <0.0010 0.0024 112 - <0.0010 - - 0.50 0.0118 0.00052 0.00027 0.0258 <0.00050 <0.00050 <0.010 0.000113 70.7 <0.00010

4-Jul-11 L1028827-17 0.120 0.0015 0.209 35.5 - <0.0010 - - 0.50 4.75 0.00082 0.00431 0.0755 0.00014 <0.00050 <0.010 0.000130 32.3 0.00422
5-Sep-11 L1054953-2 0.070 0.0014 0.276 32.1 - <0.0010 - - <0.50 6.33 0.00090 0.00454 0.0975 0.00017 <0.00050 <0.010 0.000207 33.2 0.00739

27-Mar-12 L1131394-11 0.023 0.0012 0.0029 115 - <0.0010 - - <0.50 0.0188 0.00055 0.00025 0.0259 <0.00010 <0.00050 <0.010 0.000122 77.6 <0.00020
27-Jun-12 L1171873-6 <0.050 0.0019 0.146 35.3 - <0.0010 - - <0.50 3.20 0.00072 0.00277 0.0514 0.00011 <0.00050 <0.010 0.000128 32.1 0.00349
6-Feb-13 L1267070-6 <0.050 0.0013 <0.0020 103 - <0.0010 - - <0.50 0.0125 0.00057 0.00023 0.0257 <0.00010 <0.00050 <0.010 0.000124 70.5 <0.00010
4-Jun-13 L1313121-23 <0.050 0.0013 0.0728 42.9 - <0.0010 - - 0.68 1.59 0.00060 0.00174 0.0337 <0.00010 <0.00050 <0.010 0.000100 34.7 0.00192

10-Sep-13 L1362721-11 <0.050 0.0012 0.163 17.1 - <0.0010 - - <0.50 2.31 0.00047 0.00215 0.0381 <0.00010 <0.00050 <0.010 0.000080 17.9 0.00262
18-Dec-13 L1406226-2 <0.050 0.0013 0.0035 91.6 - <0.0010 - - <0.50 0.0447 0.00060 0.00031 0.0231 <0.00010 <0.00050 <0.010 0.000090 61.7 <0.00013
19-Jan-14 L1415007-3 0.062 <0.0010 0.0032 98.6 - <0.0010 - - <0.50 0.0228 0.00055 0.00038 0.0259 <0.00010 <0.00050 <0.010 0.000144 69.6 0.00011
5-Apr-14 L1440389-44 <0.050 <0.0010 0.0034 112 - <0.0010 - - <0.50 0.0179 0.00055 0.00027 0.0266 <0.00010 <0.00050 <0.010 0.000126 77.0 <0.00010
2-Jul-14 L1482361-7 <0.20 0.0012 1.24 23.1 - <0.0010 - - 1.60 13.0 0.00158 0.0145 0.161 0.00044 <0.00050 <0.010 0.000521 40.7 0.0140

11-Nov-14 L1546887-12 <0.050 0.0014 0.02 84.4 - <0.0010 - - <0.50 0.3 0.00055 0.0008 0.023 <0.00010 <0.00050 <0.010 0.000109 57.0 0.0004
MCTR

28-May-08 L635965-10 0.160 - 0.313 36.6 - <0.0010 - - 1.89 3.62 0.00090 0.00392 0.0581 <0.00050 <0.00050 <0.010 0.000345 35.3 0.00422
5-Jun-08 L639617-9 0.070 - 0.0591 41.7 - <0.0010 - - <0.50 0.956 0.00046 0.00123 0.0270 <0.00050 <0.00050 <0.010 0.000114 34.4 0.00097
11-Jun-08 L642688-1 <0.05 - 0.0586 41.4 - <0.0010 - - <0.50 1.27 0.00052 0.00122 0.0360 <0.00050 <0.00050 <0.010 0.000115 36.0 0.00141
26-Jun-08 L650936-26 <0.05 - 0.0775 40.2 - <0.0010 - - <0.50 0.388 0.00041 0.00074 0.0207 <0.00050 <0.00050 <0.010 0.000082 35.5 <0.00050
3-Jul-08 L652071-7 <0.05 - 0.272 22.5 - <0.0010 - - 0.61 5.81 0.00097 0.00478 0.0880 <0.00050 <0.00050 <0.010 0.000335 30.2 0.00751

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients (cont'd) Cyanides Carbon

MCTR 25-Jul-08 L662220-9 <0.05 - 0.0633 28.4 - <0.0010 - - <0.50 1.24 0.00045 0.00131 0.0282 <0.00050 <0.00050 <0.010 0.000104 26.9 0.00147
10-Sep-08 L683687-7 <0.05 0.0013 0.0336 36.0 - <0.0010 - - <0.50 0.699 0.00039 0.00101 0.0209 <0.00050 <0.00050 <0.010 0.000084 29.0 0.00071
17-Sep-08 L686098-1 <0.05 0.0017 0.219 20.8 - <0.0010 - - <0.50 6.79 0.00073 0.00418 0.104 <0.00050 <0.00050 <0.010 0.000156 25.4 0.00673
25-Sep-08 L688714-1 <0.05 0.0012 0.0042 44.2 - <0.0010 - - <0.50 0.184 0.00038 0.00068 0.0157 <0.00050 <0.00050 <0.010 0.000071 31.6 <0.00050
2-Oct-08 L691752-8 <0.05 0.0013 0.0920 23.9 - <0.0010 - - 0.80 5.55 0.00073 0.00381 0.0876 <0.00050 <0.00050 <0.010 0.000196 27.3 0.00534
9-Oct-08 L694973-1 0.070 0.0019 0.0284 52.0 - <0.0010 - - <0.50 0.240 0.00051 0.00094 0.0204 <0.00050 <0.00050 <0.010 0.000105 39.7 <0.00050
29-Oct-08 L703445-1 0.130 0.0018 0.0675 70.0 - 0.0013 - - 0.93 0.725 0.00054 0.00110 0.0306 <0.00050 <0.00050 <0.010 0.000159 53.6 0.00088
5-Dec-08 L717413-23 Replicate1 0.140 0.0020 0.0286 82.6 - <0.0010 - - <0.50 0.137 0.00048 0.00069 0.0246 <0.00050 <0.00050 <0.010 0.000131 56.6 <0.00050
5-Dec-08 L717413-21 Replicate2 0.130 0.0019 0.0237 82.2 - <0.0010 - - <0.50 0.132 0.00045 0.00071 0.0247 <0.00050 <0.00050 <0.010 0.000131 56.6 <0.00050
6-Jan-09 L723686-5 0.090 0.0013 0.0050 89.7 - <0.0010 - - - 0.0145 0.00046 0.00035 0.0250 <0.00050 <0.00050 <0.010 0.000106 65.8 <0.00050
1-Feb-09 L732103-1 0.130 0.0021 0.0044 90.3 - <0.0010 - - <0.50 0.0314 0.00045 0.00032 0.0240 <0.00050 <0.00050 <0.010 0.000113 81.8 <0.00050
4-Mar-09 L740333-1 0.070 0.0019 0.0046 98.7 - <0.0010 - - <0.50 0.0108 0.00045 0.00034 0.0252 <0.00050 <0.00050 <0.010 0.000119 63.6 <0.00050
28-Mar-09 L748538-1 0.100 0.0016 0.0020 101 - <0.0010 - - <0.50 0.0094 0.00044 0.00031 0.0240 <0.00050 <0.00050 <0.010 0.000111 69.0 <0.00050
28-Apr-09 L759011-10 0.489 0.0013 0.148 101 - <0.0010 - - 1.48 1.84 0.00072 0.00325 0.0418 <0.00050 <0.00050 <0.010 0.000378 83.8 0.00248
27-May-09 L771080-3 0.270 0.0017 0.0314 51.4 - <0.0010 - - 0.50 0.648 0.00046 0.00094 0.0241 <0.00050 <0.00050 <0.010 0.000163 43.1 0.00098
8-Jun-09 L776835-9 0.182 0.0027 0.335 30.3 - <0.0010 - - 1.57 5.86 0.00099 0.00476 0.0991 <0.00050 <0.00050 <0.010 0.000592 36.8 0.00501
13-Jun-09 L778602-9 0.079 0.0025 0.0900 32.7 - <0.0010 - - 0.57 2.77 0.00063 0.00232 0.0489 <0.00050 <0.00050 <0.010 0.000199 30.4 0.00361
19-Jun-09 L781603-2 0.086 0.0021 0.183 31.3 - <0.0010 - - 0.56 4.01 0.00064 0.00282 0.0648 <0.00050 <0.00050 <0.010 0.000168 34.2 0.00464
2-Jul-09 L787346-19 <0.050 0.0019 0.0270 44.5 - <0.0010 - - 0.85 0.452 0.00047 0.00091 0.0216 <0.00050 <0.00050 <0.010 0.000107 37.9 0.00080

4-Aug-09 L801967-4 0.095 0.0071 0.379 17.8 - <0.0010 - - 0.76 4.49 0.00076 0.00462 0.0778 <0.00050 <0.00050 <0.010 0.000482 45.0 0.00427
22-Aug-09 L809879-12 <0.050 0.0018 0.105 22.2 - <0.0010 - - <0.50 2.53 0.00044 0.00191 0.0462 <0.00050 <0.00050 <0.010 0.000084 22.3 0.00268
13-Sep-09 L817873-7 <0.050 0.0018 0.0408 19.7 - <0.0010 - - <0.50 3.31 0.00052 0.00287 0.0611 <0.00050 <0.00050 <0.010 0.000144 24.5 0.00408
27-Sep-09 L824535-9 <0.050 0.0018 0.0303 44.2 - <0.0010 - - <0.50 0.581 0.00048 0.00094 0.0243 <0.00050 <0.00050 <0.010 0.000108 37.2 <0.0010
31-Oct-09 L837185-9 0.120 0.0012 0.0059 69.6 - 0.0012 - - 0.53 0.0557 0.00045 0.00049 0.0202 <0.00050 <0.00050 <0.010 0.000130 50.3 <0.00050
26-Nov-09 L844495-19 0.080 0.0014 0.0033 82.8 - <0.0010 - - <0.50 0.0411 0.00047 0.00041 0.0237 <0.00050 <0.00050 <0.010 0.000110 65.6 <0.00050
28-Mar-10 L873292-2 0.466 0.0012 0.0075 90.7 - <0.0010 - - <0.50 0.124 0.00043 0.00052 0.0263 <0.00050 <0.00050 <0.010 0.000129 63.3 <0.00050

5-Jul-10 L905787-21 <0.050 0.0010 0.0910 33.1 - <0.0010 - - 0.50 2.46 0.00053 0.00174 0.0520 <0.00050 <0.00050 <0.010 0.000085 30.5 0.00261
27-Aug-10 L926457-21 <0.050 0.0010 0.0938 26.5 - <0.0010 - - <0.50 1.00 0.00042 0.00138 0.0270 <0.00050 <0.00050 <0.010 0.000066 26.9 0.00118
15-Nov-10 L955725-20 0.210 0.0011 0.0059 72.8 - <0.0010 - - 0.51 0.0878 0.00054 0.00048 0.0232 <0.00050 <0.00050 <0.010 0.000133 58.2 0.00025
31-Mar-11 L991777-9 0.160 0.0012 0.0048 103 - <0.0010 - - 0.54 0.0240 0.00049 0.00029 0.0276 <0.00050 <0.00050 <0.010 0.000091 68.8 <0.00010

4-Jul-11 L1028827-15 Replicate1 0.130 0.0017 0.201 37.3 - <0.0010 - - 0.54 3.47 0.00063 0.00289 0.0622 0.00010 <0.00050 <0.010 0.000123 32.7 0.00318
4-Jul-11 L1028827-1 Replicate2 0.130 0.0014 0.172 37.4 - <0.0010 - - <0.50 1.67 0.00047 0.00196 0.0378 <0.00010 <0.00050 <0.010 0.000118 32.2 0.00138
5-Sep-11 L1054953-1 0.120 0.0019 0.294 33.3 <0.0010 <0.0010 - - <0.50 5.26 0.00090 0.00407 0.0796 0.00015 <0.00050 <0.010 0.000248 31.9 0.00525

27-Nov-11 L1091310-10 <0.050 0.0020 0.0041 93.6 - <0.0011 - - <0.50 0.0262 0.00061 0.00039 0.0263 <0.00010 <0.00050 <0.010 0.000108 68.7 0.00017
27-Mar-12 L1131394-10 0.068 0.0022 0.0031 110 <0.0010 <0.0010 - - <0.50 0.0162 0.00058 0.00033 0.0277 <0.00010 <0.00050 <0.010 0.000110 74.9 0.00012
27-Jun-12 L1171873-5 <0.050 0.0021 0.110 36.6 <0.0010 <0.0010 - - <0.50 2.44 0.00064 0.00207 0.0431 <0.00010 <0.00050 <0.010 0.000132 32.9 0.00264
5-Jun-13 L1313500-4 0.079 0.0115 0.0713 43.5 - <0.0010 - - <0.50 1.31 0.00053 0.00147 0.0296 <0.00010 <0.00050 <0.010 0.000103 36.1 0.00153

10-Sep-13 L1362721-12 <0.050 <0.0010 0.114 21.1 - <0.0010 - - <0.50 2.00 0.00044 0.00170 0.0359 <0.00010 <0.00050 <0.010 0.000085 21.0 0.00228
21-Dec-13 L1406946-32 0.129 0.0021 0.0190 86.9 - <0.0010 - - <0.50 0.0452 0.00048 0.00038 0.0253 <0.00010 <0.00050 <0.010 0.000079 68.2 0.00016
17-Jan-14 L1413909-17 Replicate1 0.337 0.0012 0.0141 86.6 - <0.0010 - - <0.50 0.161 0.00052 0.00059 0.0266 <0.00010 <0.00050 <0.010 0.000128 65.8 0.00026
17-Jan-14 L1413909-3 Replicate2 0.363 0.0015 0.0154 86.4 - <0.0010 - - <0.50 0.151 0.00056 0.00059 0.0267 <0.00010 <0.00050 <0.010 0.000143 65.3 0.00023
1-Apr-14 L1440389-26 0.096 0.0015 0.0062 104 - <0.0010 - - <0.50 0.0410 0.00048 0.00037 0.0268 <0.00010 <0.00050 <0.010 0.000111 75.2 0.00012
2-Jul-14 L1482361-8 <0.20 0.0014 0.986 24.5 - <0.0010 - - 2.02 8.77 0.00132 0.00932 0.133 0.00028 <0.00050 <0.010 0.000569 40.4 0.0103

12-Nov-14 L1546887-31 0.104 0.0015 0.018 80.3 - <0.0010 - - <0.50 0.25 0.00047 0.00078 0.024 <0.00010 <0.00050 <0.010 0.000097 59.1 0.0003
22-Feb-15 L1581377-10 0.128 <0.0010 0.003 96.8 - <0.0010 - - <0.50 0.02 0.00048 0.00038 0.027 <0.00010 <0.00050 <0.010 0.000094 73.2 0.0001
12-May-15 L1612636-29 0.381 <0.0010 0.266 56.6 - <0.0010 - - 3.32 2.51 0.00094 0.00438 0.048 <0.00010 <0.000050 <0.010 0.000353 46.3 0.0025
26-Aug-15 L1665599-28 0.036 0.0022 0.279 26.1 - <0.0010 - - 0.70 3.13 0.00063 0.00275 0.057 <0.00010 <0.000050 <0.010 0.000143 27.4 0.0030
17-Nov-15 L1704732-7 0.090 0.0022 0.004 80.0 - <0.0010 - - <0.50 0.05 0.00041 0.00043 0.023 <0.00010 <0.000050 <0.010 0.000101 62.9 0.0002
23-Jan-16 L1727972-27 0.050 0.0019 0.013 94.9 - <0.0010 - - <0.50 0.02 0.00043 0.00036 0.025 <0.00010 <0.000050 <0.010 0.000083 68.1 0.0002
26-Apr-16 L1761558-27 0.186 0.0180 0.089 65.8 - <0.0010 - - <0.50 0.60 0.00062 0.00117 0.032 <0.00010 <0.000050 <0.010 0.000160 54.1 0.0007
16-Jul-16 L1800582-1 <0.030 0.0015 0.480 20.2 - <0.0010 - - 0.53 4.61 0.00082 0.00384 0.080 0.00014 <0.000050 <0.010 0.000398 23.2 0.0053

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Total 
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Phosphate

(as P)
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Cyanide,
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Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon
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(Al) 
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Beryllium 
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(Bi) Boron (B) 

Cadmium 
(Cd) 
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Total Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

MCTR 25-Oct-2016 L1850386-9 <0.030 0.0015 0.0207 80.3 - <0.0010 - - <0.50 0.365 0.00056 0.00083 0.0265 <0.00010 <0.000050 <0.010 0.000111 59.2 0.00049
10-Feb-2017 L1891018-7 0.073 0.0023 0.0027 100 - <0.0010 - - <0.50 0.0217 0.00047 0.00032 0.0247 <0.00010 <0.000050 <0.010 0.0000995 74.8 <0.00010
21-May-2017 L1929753-32 0.173 0.0024 0.823 45.7 - <0.0010 - - 2.63 8.86 0.00203 0.0121 0.124 0.00026 <0.000050 <0.010 0.00102 47.0 0.00940
26-Aug-2017 L1983785-13 <0.060 0.0015 0.780 24.5 - <0.0010 - - <0.50 6.16 0.00108 0.00684 0.0900 0.00023 <0.000050 <0.010 0.000384 31.6 0.00628
25-Nov-2017 L2030143-4  0.073 0.0022 0.017 86.2 <0.0010 <0.0010   <0.50 0.127 0.0006 0.00053 0.0252 <0.00010 <0.000050 <0.010 0.0000987 64.2 0.00019
20-Feb-2018 L2061201-11  0.066 0.0021 0.003 99.1 <0.0010 <0.0010 -  <0.50 0.0133 0.00046 0.00042 0.0231 <0.00010 <0.000050 <0.010 0.0000889 70.5 0.00011
9-May-2018 L2093552-16  0.272 0.0022 0.140 52.8 <0.0010 <0.0010   0.71 2.23 0.00072 0.00305 0.0467 <0.00010 <0.000050 <0.010 0.000183 41.6 0.00195

GC-1
23-Sep-07 L559547-13 - 0.0015 - 24.5 - - - - <0.50 0.223 0.00018 0.00065 0.0095 <0.00050 <0.00050 <0.010 <0.000050 29.8 <0.00050
29-Oct-08 L703445-14 0.140 <0.0010 0.0067 32.1 - <0.0010 - - 0.56 0.047 0.00017 0.00043 0.0115 <0.00050 <0.00050 <0.010 0.000089 35.9 <0.00050
6-Dec-08 L717413-17 0.220 0.0015 0.0052 34.0 - <0.0010 - - <0.50 0.0348 0.00021 0.00052 0.0117 <0.00050 <0.00050 <0.010 0.000049 36.4 <0.00050

28-Mar-09 L748538-7 0.130 0.0015 0.0083 43.4 - <0.0010 - - <0.50 0.129 0.00023 0.00065 0.0144 <0.00050 <0.00050 <0.010 0.000046 45.1 <0.00050
2-Jul-09 L787346-22 <0.050 <0.0010 0.0034 18.3 - <0.0010 - - <0.50 0.0858 0.00023 0.00055 0.0084 <0.00050 <0.00050 <0.010 0.000017 27.1 <0.00050

22-Aug-09 L809879-15 <0.050 0.0021 0.142 13.6 - <0.0010 - - <0.50 4.17 0.00024 0.00200 0.0464 <0.00050 <0.00050 <0.010 0.000038 18.4 0.00743
1-Dec-09 L845898-3 0.090 0.0017 0.0028 38.0 - <0.0010 - - <0.50 0.03 0.00018 0.00050 0.0103 <0.00050 <0.00050 <0.010 0.000021 40.7 <0.00050
3-Aug-10 L916942-19 <0.050 0.0020 0.943 7.5 - <0.0010 - - 1.68 14.1 0.00060 0.0107 0.181 <0.00050 <0.00050 <0.010 0.000166 25.1 0.0183
15-Nov-10 L955725-32 0.170 0.0015 0.0082 30.1 - <0.0010 - - 0.72 0.0360 0.00022 0.00047 0.0119 <0.00050 <0.00050 <0.010 0.000032 42.2 0.00019
5-Mar-11 L985810-5 0.072 <0.0010 <0.0020 42.6 - - - - <0.50 0.0127 0.00021 0.00042 0.0125 <0.00050 <0.00050 0.011 0.000029 46.0 0.00020
31-Mar-11 L991777-7 0.150 <0.0010 0.0024 43.0 - <0.0010 - - 0.53 0.0210 0.00023 0.00039 0.0137 <0.00050 <0.00050 <0.010 0.000025 45.9 0.00014
2-May-11 L1002688-12 0.460 <0.0010 0.0021 38.0 - <0.0010 - - 0.98 0.0136 0.00023 0.00040 0.0152 <0.00050 <0.00050 0.010 0.000037 47.4 <0.00020
5-Jun-11 L1014013-14 0.130 0.0016 0.0513 15.5 - <0.0010 - - 0.59 0.793 0.00022 0.00101 0.0188 <0.00050 <0.00050 <0.010 0.000024 22.6 0.00106
4-Jul-11 L1028827-2 0.090 <0.0010 0.0197 19.1 - <0.0010 - - <0.50 0.252 0.00019 0.00074 0.0098 <0.00010 <0.00050 <0.010 0.000013 23.0 0.00034

1-Aug-11 L1039955-11 <0.050 <0.0010 0.0241 16.1 <0.0010 <0.0010 - - <0.50 0.329 0.00016 0.00070 0.0114 <0.00010 <0.00050 <0.010 0.000010 19.9 0.00048
5-Sep-11 L1054953-12 0.110 0.0013 0.173 17.3 - <0.0010 - - 0.59 3.09 0.00027 0.00208 0.0407 <0.00010 <0.00050 <0.010 0.000042 27.6 0.00415
1-Oct-11 L1067383-7 0.060 0.0014 0.0134 28.5 - <0.0011 - - <0.50 0.196 0.00019 0.00053 0.0120 <0.00010 <0.00050 <0.010 0.000021 30.7 0.00034
26-Oct-11 L1079029-18 0.110 <0.0010 0.0054 31.1 - <0.0011 - - 0.63 0.0496 0.00022 0.00049 0.0115 <0.00010 <0.00050 <0.010 0.000037 39.3 0.00019
27-Nov-11 L1091310-4 0.050 <0.0010 0.0419 36.8 - <0.0011 - - <0.50 0.0508 0.00021 0.00046 0.0122 <0.00010 <0.00050 <0.010 0.000038 40.7 0.00020

9-Jan-12 L1103291-4 - <0.0010 0.0027 39.7 - <0.0011 - - <0.50 0.0210 0.00021 0.00047 0.0138 <0.00010 <0.00050 <0.010 0.000042 46.4 0.00018
30-Jan-12 L1111122-3 <0.050 <0.0010 0.0028 40.6 - <0.0010 - - <0.50 0.0252 0.00025 0.00045 0.0135 <0.00010 <0.00050 <0.010 0.000039 46.2 0.00021
27-Mar-12 L1131394-8 0.075 0.0010 0.0024 45.1 - <0.0010 - - <0.50 0.0114 0.00024 0.00037 0.0139 <0.00010 <0.00050 0.010 0.000041 46.2 0.00021
1-May-12 L1143005-7 0.620 <0.0010 0.0037 32.5 - <0.0010 - - 0.86 0.0305 0.00027 0.00047 0.0154 <0.00010 <0.00050 <0.010 0.000071 47.6 0.00013
28-May-12 L1155050-7 0.270 <0.0010 0.0137 24.3 - <0.0010 - - 0.70 0.181 0.00028 0.00054 0.0133 <0.00010 <0.00050 <0.010 0.000032 36.2 0.00033
28-Jun-12 L1171583-5 <0.050 0.0016 0.0391 15.3 - <0.0010 - - <0.50 0.729 0.00020 0.00073 0.0130 <0.00010 <0.00050 <0.010 0.000023 25.7 0.00157
1-Aug-12 L1190018-26 Replicate1 <0.050 0.0011 0.0802 13.4 - <0.0010 - - 0.55 1.41 0.00018 0.00099 0.0153 <0.00010 <0.00050 <0.010 0.000024 18.6 0.00306
1-Aug-12 L1190018-7 Replicate2 <0.050 0.0015 0.0853 13.4 - <0.0010 - - <0.50 1.52 0.00019 0.00109 0.0154 <0.00010 <0.00050 <0.010 0.000022 18.3 0.00338
5-Oct-12 L1221669-20 0.130 0.0013 0.0116 26.8 - <0.0010 - - <0.50 0.146 0.00020 0.00054 0.0098 <0.00010 <0.00050 <0.010 0.000022 28.8 0.00035
9-Feb-13 L1267868-14 0.075 0.0019 0.0026 42.6 - <0.0010 - - 0.52 0.0189 0.00024 0.00046 0.0135 <0.00010 <0.00050 <0.010 0.000038 47.2 0.00013
3-Mar-13 L1275970-26 Replicate1 0.083 <0.0010 <0.0020 45.5 - <0.0010 - - <0.50 0.0176 0.00022 0.00042 0.0129 <0.00010 <0.00050 <0.010 0.000037 45.5 0.00013
3-Mar-13 L1275970-11 Replicate2 0.088 0.0010 <0.0020 45.4 - <0.0010 - - <0.50 0.0185 0.00023 0.00044 0.0134 <0.00010 <0.00050 <0.010 0.000037 46.0 0.00016
31-Mar-13 L1285027-23 0.068 <0.0010 0.0029 46.7 - <0.0010 - - <0.50 0.0224 0.00024 0.00044 0.0134 <0.00010 <0.00050 <0.010 0.000048 47.8 0.00013
5-Jun-13 L1313500-5 0.053 0.0010 0.0252 15.9 - <0.0010 - - <0.50 0.455 0.00016 0.00058 0.0098 <0.00010 <0.00050 <0.010 0.000016 18.5 0.00098

10-Sep-13 L1362721-13 <0.050 0.0016 0.292 16.7 - <0.0010 - - <0.50 3.81 0.00024 0.00170 0.0395 0.00011 <0.00050 <0.010 0.000046 23.6 0.00715
21-Dec-13 L1406946-31 0.142 0.0020 0.0095 41.4 - <0.0010 - - <0.50 0.112 0.00021 0.00050 0.0117 <0.00010 <0.00050 <0.010 0.000033 41.1 0.00030
15-Jan-14 L1413912-10 0.654 0.0444 28.5 - <0.0010 - - 0.97 0.618 0.00025 0.00081 0.0175 <0.00010 <0.00050 <0.010 0.000069 40.2 0.00102
1-Apr-14 L1440389-13 0.138 0.0013 0.0043 46.1 - <0.0010 - - <0.50 0.0177 0.00023 0.00043 0.0134 <0.00010 <0.00050 <0.010 0.000049 47.5 0.00012
2-Jul-14 L1482361-13 <0.10 0.0013 0.687 10.7 - <0.0010 - - <0.50 4.19 0.00029 0.00265 0.0434 0.00017 <0.00050 <0.010 0.000071 21.8 0.00837

11-Nov-14 L1546887-18 0.077 0.0016 0.005 35.7 - <0.0010 - - 0.61 0.05 0.00020 0.00048 0.0100 <0.00010 <0.00050 <0.010 0.000026 37.9 0.00018
22-Feb-15 L1581377-18 0.149 <0.0010 0.002 41.5 - <0.0010 - - <0.50 0.02 0.00025 0.00043 0.0140 <0.00010 <0.00050 <0.010 0.000044 47.5 0.00012
12-May-15 L1612636-27 0.183 <0.0010 0.029 20.6 - <0.0010 - - 0.54 0.23 0.00022 0.00060 0.0114 <0.00010 <0.000050 <0.010 0.000017 31.1 0.00039
26-Aug-15 L1665599-26 0.053 0.0022 0.541 16.6 - <0.0010 - - 0.78 6.23 0.00037 0.00487 0.0631 0.00014 <0.000050 <0.010 0.000052 23.6 0.00889
15-Nov-15 L1704708-10 0.097 0.0015 0.004 35.4 - <0.0010 - - <0.50 0.03 0.00021 0.00050 0.0109 <0.00010 <0.000050 <0.010 0.000036 44.5 0.00014

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients (cont'd) Cyanides Carbon

GC-1 23-Jan-16 L1727972-25 0.070 0.0012 0.004 42.6 - 0.0037 - - <0.50 0.02 0.00021 0.00045 0.0122 <0.00010 <0.000050 <0.010 0.000027 44.2 0.00011
26-Apr-16 L1761558-25 0.189 <0.0010 0.005 28.3 - <0.0010 - - <0.50 0.07 0.00022 0.00049 0.0124 <0.00010 <0.000050 <0.010 0.000029 38.9 0.00014
16-Jul-16 L1800582-2 <0.030 <0.0010 0.203 15.1 - <0.0010 - - <0.50 2.56 0.00020 0.00154 0.0354 <0.00010 <0.000050 <0.010 0.000026 18.2 0.00406

25-Oct-2016 L1850386-8 <0.030 0.0012 0.0049 39.9 - <0.0010 - - <0.50 0.0358 0.00022 0.00058 0.0102 <0.00010 <0.000050 <0.010 0.0000186 39.3 0.00012
11-Feb-2017 L1891018-16 0.099 0.0016 0.0096 46.9 - <0.0010 - - <0.50 0.0513 0.00022 0.00047 0.0126 <0.00010 <0.000050 <0.010 0.0000349 48.2 0.00023
21-May-2017 L1929753-25 0.151 0.0011 0.745 20.5 - <0.0010 - - 0.92 2.45 0.00035 0.00268 0.0320 <0.00010 <0.000050 <0.010 0.0000891 30.6 0.00401
26-Aug-2017 L1983785-14 0.089 <0.0010 0.421 19.7 - <0.0010 - - <0.50 2.05 0.00026 0.00124 0.0261 <0.00010 <0.000050 <0.010 0.0000330 22.6 0.00360
24-Nov-2017 L2028734-27  0.08 0.0017 0.0056 38.7 <0.0010 <0.0010 -  <0.50 0.0469 0.0002 0.00049 0.0156 <0.00010 <0.000050 <0.010 0.0000337 39 0.00020
20-Feb-2018 L2061201-10  0.087 0.0014 0.0026 45.2 <0.0010 <0.0010 -  <0.50 0.0156 0.00023 0.00048 0.015 <0.00010 <0.000050 <0.010 0.0000494 47.9 0.00013
9-May-2018 L2093552-15  0.191 0.0016 0.028 20 <0.0010 <0.0010   0.55 0.255 0.00025 0.0007 0.0113 <0.00010 <0.000050 <0.010 0.0000253 25.8 0.00035

MC1A-US
3-Aug-10 L916942-20 <0.050 <0.0010 0.832 19.6 - <0.0010 - - 0.65 7.78 0.00297 0.0245 0.620 <0.00050 <0.00050 <0.010 0.00195 15.6 0.00177

27-Aug-10 L926457-17 <0.050 <0.0010 0.243 106 - <0.0010 - - <0.50 4.11 0.00060 0.00855 0.120 0.00073 <0.00050 <0.010 0.00822 25.6 0.00063
28-Sep-10 L938295-8 <0.050 <0.0010 0.510 30.5 - <0.0010 - - <0.50 1.56 0.00079 0.00673 0.113 <0.00050 <0.00050 <0.010 0.000981 16.7 0.00043
21-Oct-10 L946802-5 <0.050 2.34 6.64 648 - <0.0010 - - 0.60 21.5 0.00118 0.431 0.0975 0.00482 <0.00050 <0.010 0.0484 66.9 0.00235
15-Nov-10 L955725-16 <0.050 0.0278 1.90 289 - <0.0010 - - <0.50 5.56 0.00177 0.0679 0.0500 0.00153 <0.00050 <0.010 0.0175 47.9 0.00064
15-Dec-10 L963832-7 <0.050 0.0876 1.65 559 - <0.0010 - - <0.50 15.3 0.00148 0.0968 0.0459 0.00498 <0.00050 <0.010 0.0504 81.2 0.00115
31-Mar-11 L991777-12 0.060 0.0071 1.08 393 - <0.0010 - - <0.50 8.29 0.00170 0.0636 0.0462 0.00325 <0.00050 <0.010 0.0340 78.0 0.00044
2-May-11 L1002688-16 0.060 0.0023 0.838 202 - <0.0010 - - <0.50 2.41 0.00245 0.0358 0.0357 0.00084 <0.00050 <0.010 0.00961 66.2 <0.00030
5-Jun-11 L1014013-11 0.120 0.0046 1.86 96.7 - <0.0010 - - 0.69 7.41 0.00118 0.110 0.180 0.00061 <0.00050 <0.010 0.00636 19.1 0.00099
4-Jul-11 L1028827-7 0.100 <0.0010 0.0950 48.8 - <0.0010 - - <0.50 2.21 0.00085 0.00853 0.0876 0.00019 <0.00050 <0.010 0.00208 17.6 0.00042

1-Aug-11 L1041095-8 0.070 <0.0010 0.132 39.5 - <0.0010 - - <0.50 1.93 0.00098 0.00617 0.0852 0.00012 <0.00050 <0.010 0.00129 17.9 0.00074
5-Sep-11 L1054953-5 0.080 0.0161 1.60 212 - <0.0010 - - 0.54 12.6 0.00094 0.0630 0.238 0.00142 <0.00050 <0.010 0.0137 30.8 0.00177
1-Oct-11 L1067383-12 <0.050 0.0014 1.12 155 - <0.0010 - - <0.50 5.48 0.00186 0.0615 0.116 0.00063 <0.00050 <0.010 0.0103 40.8 0.00072
26-Oct-11 L1079029-15 <0.050 0.0194 2.18 299 - <0.0011 - - <0.50 6.46 0.00196 0.126 0.0787 0.00148 0.00249 <0.010 0.0222 51.5 0.00067
27-Mar-12 L1131394-14 <0.0051 0.143 3.53 508 - <0.0010 - - <0.50 11.7 0.00265 0.206 0.0533 0.00415 <0.0010 <0.020 0.0523 88.7 0.00106
1-May-12 L1143005-12 <0.050 1.87 9.60 619 - <0.0010 - - 0.60 16.1 0.00248 0.490 0.0526 0.00554 0.00098 <0.010 0.0559 73.2 0.00182

28-May-12 L1155050-10 <0.050 0.628 7.33 303 - <0.0010 - - 0.60 7.16 0.00219 0.558 0.119 0.00187 0.00105 <0.010 0.0317 31.2 0.00100
27-Jun-12 L1171873-8 <0.050 0.907 4.30 660 - <0.0010 - - 0.65 28.0 0.00094 0.150 0.125 0.00503 <0.0010 <0.020 0.0454 60.7 0.00299
1-Aug-12 L1190018-13 <0.050 0.0026 0.553 206 - <0.0010 - - 0.61 11.3 0.00070 0.0193 0.197 0.00176 <0.00050 <0.010 0.0161 31.6 0.00116
5-Oct-12 L1221669-17 <0.050 <0.0010 1.06 117 - <0.0010 - - <0.50 3.70 0.00109 0.0767 0.106 0.00053 <0.00050 <0.010 0.00945 24.7 0.00056
6-Feb-13 L1267070-5 <0.050 0.0196 1.67 403 - <0.0010 - - 0.54 9.44 0.00171 0.0995 0.0581 0.00330 <0.00050 <0.010 0.0416 74.5 0.00061
1-Apr-13 L1285027-29 <0.050 0.0226 2.15 431 - <0.0010 - - 0.69 11.7 0.00097 0.0866 0.0766 0.00391 <0.00050 <0.010 0.0474 79.9 0.00090
5-Jun-13 L1313121-32 <0.050 0.0014 0.838 81.7 - <0.0010 - - 1.04 4.87 0.00143 0.0785 0.177 0.00043 <0.00050 <0.010 0.00563 20.0 0.00095
1-Jul-13 L1328124-11 <0.050 <0.0010 0.542 36.4 - <0.0010 - - <0.50 7.12 0.00128 0.0200 0.276 0.00029 <0.00050 <0.010 0.00282 14.7 0.00130
31-Jul-13 L1341914-5 <0.050 <0.0010 0.435 14.1 - <0.0010 - - <0.50 5.86 0.00153 0.0148 0.325 0.00018 <0.00050 <0.010 0.000968 10.8 0.00131
9-Sep-13 L1360460-9 <0.050 <0.0010 0.236 18.7 - <0.0010 - - <0.50 4.11 0.00076 0.00711 0.177 0.00014 <0.00050 <0.010 0.00113 11.5 0.00072
2-Oct-13 L1373280-5 <0.050 <0.0010 0.330 64.5 - <0.0010 - - <0.50 2.49 0.00102 0.0137 0.145 0.00032 <0.00050 <0.010 0.00423 20.1 0.00068

17-Nov-13 L1393661-7 <0.050 0.0111 1.67 251 - <0.0010 - - <0.50 6.54 0.00140 0.0998 0.0819 0.00139 <0.00050 <0.010 0.0257 47.0 0.00052
18-Dec-13 L1406226-4 <0.050 0.0309 1.89 341 - <0.0010 - - <0.50 7.84 0.00218 0.104 0.0684 0.00249 <0.00050 <0.010 0.0350 67.5 <0.00065
19-Jan-14 L1415007-5 <0.10 0.121 3.60 489 - <0.0050 - - 0.65 12.8 0.00237 0.194 0.0510 0.00336 <0.00050 <0.010 0.0469 85.7 0.00099
5-Apr-14 L1440389-45 <0.25 1.71 2.03 1230 - <0.0010 - - 0.59 33.6 <0.00020 0.102 0.0077 0.0122 <0.0010 <0.020 0.124 148 0.00169
7-May-14 L1454422-2 <0.050 0.0044 2.26 151 - <0.0010 - - <0.50 4.59 0.00148 0.121 0.108 0.00091 <0.00050 <0.010 0.0122 34.1 0.00069
27-May-14 L1462243-17 <0.050 0.388 5.84 307 - <0.0010 - - 1.06 12.9 0.00156 0.423 0.251 0.00162 0.00074 <0.010 0.0262 27.5 0.00141
3-Jun-14 L1466849-2 <0.20 0.431 7.19 388 - <0.0010 - - 0.81 16.3 0.00144 0.395 0.218 0.00221 0.00052 <0.010 0.0305 32.6 0.00185
8-Jun-14 L1469016-5 <0.20 0.284 4.82 245 - <0.0010 - - <0.50 8.27 0.00091 0.257 0.0988 0.00123 <0.00050 <0.010 0.0195 30.7 0.00080
19-Jun-14 L1475203-22 Replicate1 <0.050 0.482 2.94 435 - <0.0010 - - <0.50 17.9 0.00104 0.142 0.127 0.00271 <0.00050 <0.010 0.0321 42.5 0.00183
19-Jun-14 L1475203-21 Replicate2 <0.050 0.605 2.98 440 - <0.0010 - - <0.50 13.0 0.00074 0.0974 0.0867 0.00204 <0.00050 <0.010 0.0224 32.0 0.00128
26-Jun-14 L1479007-26 Replicate1 <0.25 0.0033 1.87 145 - <0.0010 - - <0.50 12.3 0.00124 0.0958 0.350 0.00094 <0.00050 <0.010 0.0133 20.9 0.00156
26-Jun-14 L1479007-17 Replicate2 <0.25 0.0024 1.96 144 - <0.0010 - - <0.50 11.0 0.00113 0.101 0.359 0.00093 <0.00050 <0.010 0.0140 21.2 0.00146
2-Jul-14 L1482361-5 <0.25 <0.0010 1.83 124 - <0.0010 - - <0.50 15.8 0.00206 0.0548 0.534 0.00113 <0.00050 <0.010 0.00926 32.0 0.00236

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Total Metals

Site 
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No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

MC1A-US 7-Aug-14 L1500006-1 <0.10 <0.0010 0.647 33.8 - <0.0010 - - <0.50 5.54 0.00101 0.0159 0.255 0.00030 <0.00050 <0.010 0.00312 13.7 0.00079
9-Sep-14 L1517070-5 <0.10 <0.0010 0.437 35.1 - <0.0010 - - 0.66 4.80 0.00086 0.0175 0.214 0.00026 <0.00050 <0.010 0.00323 11.4 0.00072
12-Sep-14 L1517902-13 <0.050 <0.0010 0.347 53.7 - <0.0010 - - <0.50 3.35 0.00044 0.0188 0.0985 0.00034 <0.00050 <0.010 0.00516 13.2 0.00043
21-Sep-14 L1522239-1 <0.50 <0.0010 1.94 34.5 - <0.0010 - - 0.80 11.7 0.00166 0.0479 0.534 0.00049 <0.00050 <0.010 0.00343 22.1 0.00228
28-Sep-14 L1527109-21 <0.25 <0.0010 0.899 29.8 - <0.0010 - <0.50 0.78 8.47 0.00184 0.0281 0.426 0.00030 <0.00050 0.008 0.00210 14.8 0.00154
4-Oct-14 L1529967-25 Replicate1 0.054 <0.0010 0.877 74.1 - <0.0010 - - <0.50 5.20 0.00096 0.0452 0.173 0.00040 <0.00050 <0.010 0.00609 15.8 0.00080
4-Oct-14 L1529967-21 Replicate2 <0.050 <0.0010 0.894 74.9 - <0.0010 - - 0.55 4.79 0.00082 0.0438 0.171 0.00039 <0.00050 <0.010 0.00599 15.8 0.00087

11-Nov-14 L1546887-9 <0.050 0.0660 2.250 421.0 - <0.0010 - - <0.50 10.30 0.00135 0.1430 0.060 0.00199 <0.00050 <0.010 0.03510 52.6 0.00086
18-Nov-14 L1549335-3 <0.050 0.1280 1.930 416.0 - <0.0010 - - 0.69 10.20 0.00138 0.1190 0.060 0.00210 <0.00050 <0.010 0.03730 55.5 0.00083
27-Nov-14 L1552499-23 <0.050 0.1920 2.090 508.0 - <0.0010 - - 0.63 12.30 0.00153 0.1160 0.057 0.00284 <0.00050 <0.010 0.04250 64.3 0.00096
4-Dec-14 L1556366-10 <0.050 0.1310 1.690 483.0 - <0.0010 - - <0.50 11.70 0.00129 0.0990 0.052 0.00288 <0.00050 <0.010 0.04460 65.0 0.00089
7-Dec-14 L1556392-4 <0.10 0.1140 1.630 465.0 - <0.0010 - - <0.50 12.30 0.00152 0.1010 0.060 0.00262 <0.00050 <0.010 0.04320 62.7 0.00097
24-Jan-15 L1570999-6 <0.25 0.2760 4.240 688.0 - <0.0010 - - 0.59 17.00 0.00152 0.1430 0.035 0.00485 <0.00050 <0.010 0.05700 88.0 0.00134
22-Feb-15 L1581377-5 <0.25 0.0850 3.110 574.0 - <0.0010 - - <0.50 15.20 0.00198 0.1770 0.044 0.00421 <0.00050 <0.010 0.05720 88.9 0.00111
21-Mar-15 L1590526-4 <0.25 0.1290 2.810 528.0 - <0.0010 - - <0.50 13.70 0.00190 0.1430 0.040 0.00385 <0.00050 <0.010 0.04950 93.4 0.00096
25-Apr-15 L1603745-5 <0.030 0.3550 5.230 436.0 - <0.0010 - - <0.50 10.20 0.00205 0.2100 0.040 0.00279 0.00020 <0.010 0.03320 63.6 0.00093
13-May-15 L1612636-37 <0.060 0.0569 3.450 202.0 - <0.0010 - - 0.57 8.99 0.00192 0.2310 0.260 0.00111 0.00076 <0.010 0.01970 28.2 0.00136
20-Jun-15 L1631335-7 <0.030 <0.0010 0.819 102.0 - <0.0010 - - <0.50 5.48 0.00073 0.0389 0.130 0.00054 0.00006 <0.010 0.00794 17.1 0.00068
17-Jul-15 L1644833-12 <0.030 <0.0010 0.357 28.1 - <0.0010 - - <0.50 5.27 0.00102 0.0178 0.200 0.00021 0.00007 <0.010 0.00207 10.8 0.00079

26-Aug-15 L1665599-36 <0.030 <0.0010 0.290 40.2 - <0.0010 - - <0.50 3.70 0.00057 0.0148 0.111 0.00021 <0.000050 <0.010 0.00305 11.9 0.00046
24-Sep-15 L1679782-6 <0.030 0.1260 1.860 306.0 - <0.0010 - - <0.50 11.90 0.00074 0.1110 0.134 0.00175 0.00010 <0.010 0.02260 40.0 0.00103
26-Oct-15 L1694687-6 <0.030 0.5800 3.130 493.0 - <0.0010 - - <0.50 15.50 0.00076 0.1630 0.078 0.00246 0.00008 <0.010 0.03410 44.0 0.00131
17-Nov-15 L1704732-9 <0.030 0.1460 1.890 380.0 - <0.0010 - - <0.50 11.80 0.00107 0.1240 0.080 0.00168 <0.000050 <0.010 0.03230 53.7 0.00087
19-Dec-15 L1716796-4 <0.030 0.0022 1.180 291.0 - <0.0010 - - <0.50 8.54 0.00181 0.0720 0.060 0.00158 <0.000050 <0.010 0.02840 69.3 0.00055
23-Jan-16 L1727972-30 <0.030 0.0112 1.390 382.0 - <0.0010 - - <0.50 10.20 0.00161 0.0886 0.066 0.00218 <0.000050 <0.010 0.04120 80.3 0.00063
24-Feb-16 L1738788-10 <0.030 0.1610 4.600 590.0 - <0.0010 - - <0.50 15.70 0.00184 0.2940 0.060 0.00306 0.00015 <0.010 0.05200 95.5 0.00096
26-Mar-16 L1748992-12 <0.030 0.0283 2.230 497.0 - <0.0010 - - <0.50 12.20 0.00212 0.1190 0.034 0.00281 0.00009 <0.010 0.03850 100.0 0.00075
26-Apr-16 L1761558-30 0.054 0.3870 4.490 368.0 - <0.0010 - - <0.50 12.90 0.00149 0.3790 0.158 0.00165 0.00079 <0.010 0.03230 30.5 0.00109
19-May-16 L1772515-6 <0.060 0.0051 1.680 153.0 - <0.0010 - - 0.85 6.70 0.00115 0.0941 0.133 0.00072 0.00017 <0.010 0.01050 22.3 0.00058
19-Jun-16 L1787135-3 <0.030 0.0024 0.870 138.0 - <0.0010 - - <0.50 8.28 0.00067 0.0382 0.153 0.00082 <0.000050 <0.010 0.01040 18.5 0.00102
16-Jul-16 L1800582-16 Replicate1 <0.030 <0.0010 0.330 29.6 - <0.0010 - - <0.50 5.26 0.00077 0.0136 0.179 0.00026 <0.000050 <0.010 0.00235 11.4 0.00114
16-Jul-16 L1800582-3 Replicate2 <0.030 <0.0010 0.364 29.9 - <0.0010 - - <0.50 5.91 0.00089 0.0135 0.193 0.00025 <0.000050 <0.010 0.00230 11.6 0.00091

20-Aug-16 L1818676-12 <0.030 <0.0010 0.151 23.1 - <0.0010 - - <0.50 2.52 0.00054 0.0088 0.098 0.00016 <0.000050 <0.010 0.00182 7.8 <0.00050
16-Sep-16 L1832249-1  <0.060 0.0013 0.779 89.1 <0.0010 <0.0010 - - <0.50 5.50 0.00083 0.0264 0.158 0.00052 0.00007 <0.010 0.00497 17.6 0.00078
25-Oct-16 L1850386-12 <0.030 0.0291 1.03 364 - <0.0010 - - <0.50 9.95 0.00107 0.0635 0.0566 0.00193 <0.000050 <0.010 0.0311 54.4 0.00060
22-Nov-16 L1862185-12 <0.030 0.355 2.60 563 - <0.0010 - - <0.50 15.5 0.00146 0.188 0.0679 0.00323 0.000084 <0.010 0.0428 73.6 0.00101
17-Dec-16 L1872192-6 <0.15 0.0836 1.98 548 - <0.0010 - - <0.50 16.0 0.00141 0.110 0.0543 0.00344 <0.000050 <0.010 0.0497 81.1 0.00088
9-Feb-17 L1891018-1 <0.12 0.0305 1.53 589 - <0.0010 - - <0.50 14.7 0.00132 0.0665 0.0320 0.00405 <0.000050 <0.010 0.0497 100 0.00076

20-May-17 L1929753-3 <0.15 28.8 35.8 2100 - <0.0010 - - 1.92 53.1 0.00237 1.76 0.0965 0.00825 0.00373 <0.050 0.112 65.4 0.00560
26-Aug-2017 L1983785-17 Replicate1 <0.030 <0.0010 0.346 42.3 - <0.0010 - - <0.50 2.82 0.00063 0.0133 0.110 0.00023 <0.000050 <0.010 0.00232 12.2 0.00043
26-Aug-2017 L1983785-15 Replicate2 0.052 <0.0010 0.322 42.4 - <0.0010 - - <0.50 3.05 0.00070 0.0144 0.108 0.00024 <0.000050 <0.010 0.00238 12.1 0.00054
27-Sep-2017 L2001337-3 Replicate1 <0.030 <0.0010 1.39 103 <0.0010 <0.0010   0.51 9.58 0.00129 0.0396 0.261 0.00076 0.000089 <0.010 0.00641 23.3 0.00146
27-Sep-2017 L2001337-4 Replicate2 <0.030 0.0011 1.44 104 <0.0010 <0.0010   <0.50 11.3 0.00143 0.0445 0.304 0.00078 0.000116 <0.010 0.0068 24.3 0.00195
28-Oct-2017 L2015832-2 Replicate1 <0.060 0.3550 3.74 582 <0.0010 <0.0010   0.51 20.8 0.00127 0.142 0.141 0.00332 0.000139 <0.010 0.0381 57.9 0.00211
28-Oct-2017 L2015832-4 Replicate2 <0.060 0.3230 4.07 611 <0.0010 <0.0010   0.67 20.7 0.00118 0.141 0.134 0.00335 0.000132 <0.010 0.0379 58.4 0.00196
25-Nov-2017 L2030143-1  <0.12 0.1100 1.94 559 <0.0010 <0.0010   0.63 18.1 0.00163 0.102 0.0624 0.00317 <0.000050 <0.010 0.045 66.2 0.0011
5-Dec-2017 L2033141-5  <0.030 0.0385 1.35 398 <0.0010 <0.0010   <0.50 11.8 0.00194 0.0872 0.0686 0.00188 <0.000050 <0.010 0.0333 61.9 0.00074
19-Jan-2018 L2048146-2  <0.030 0.0058 1.09 375 <0.0010 <0.0010   <0.50 12 0.00165 0.0575 0.0587 0.00233 <0.000050 <0.010 0.0331 78.1 0.0007
20-Feb-2018 L2061201-16  <0.12 0.0068 1.03 424 <0.0010 <0.0010 -  <0.50 13.3 0.00188 0.0565 0.0463 0.00285 <0.000050 <0.010 0.0369 78.3 0.00167
28-Mar-2018 L2074292-19  <0.12 0.9000 3.08 1360 <0.0010 <0.0010   0.53 46.8 0.00027 0.113 0.00528 0.0116 <0.00010 <0.020 0.134 131 0.00234
22-Apr-2018 L2084010-1  <0.030 0.0791 2.72 502 <0.0010 <0.0010   <0.50 14.7 0.00201 0.12 0.0402 0.00331 <0.000050 <0.010 0.0389 88.7 0.00072

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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MC1A-US 9-May-2018 L2093552-7 Replicate1 0.052 1.6400 11.9 516 <0.0010 <0.0010   0.76 22.3 0.00217 0.624 0.233 0.00318 0.001170 <0.010 0.0389 43.1 0.0023
9-May-2018 L2093552-33 Replicate2 0.03 1.3800 12.1 516 <0.0010 <0.0010   0.67 19.9 0.00189 0.587 0.167 0.00311 0.000760 <0.010 0.0396 41.6 0.00201
17-Jun-2018 L2115837-1  0.3 <0.0010 1.55 72.6 <0.0010 <0.0010   0.65 9.74 0.00276 0.0537 0.479 0.00058 0.000272 <0.010 0.00499 21.9 0.00176
15-Jul-2018 L2132363-1  <0.030 <0.0010 0.285 57.2 <0.0010 <0.0010   <0.50 4.2 0.00058 0.0157 0.102 0.00033 <0.000050 <0.010 0.00443 12 0.00061

MC1A
2-May-10 L884476-6 2.07 0.607 10.1 431 - <0.0010 - - 0.23 17.0 0.00339 0.514 0.350 0.00500 <0.0010 <0.020 0.0403 60.0 0.00240

26-May-10 L891484-8 0.102 0.306 6.30 497 - 0.0011 - - 0.74 26.4 0.00538 0.173 1.36 0.00500 <0.0010 <0.020 0.0390 51.3 0.00322
5-Jul-10 L905787-17 <0.050 <0.0010 0.342 96.9 - <0.0010 - - <0.50 6.24 0.00095 0.0133 0.188 0.00078 <0.00050 <0.010 0.00749 21.9 0.00108

3-Aug-10 L916942-8 <0.050 <0.0010 0.716 20.0 - <0.0010 - - 0.55 4.96 0.00161 0.0191 0.463 <0.00050 <0.00050 <0.010 0.00170 16.9 0.00119
MC1

24-Jul-07 L535508-8 - <0.0010 - 90.9 - - - - - 8.09 0.00121 0.0432 0.213 0.00120 <0.00050 <0.010 0.00654 23.7 0.00109
23-Sep-07 L559547-9 - <0.0010 - 118 - - - - <0.50 4.18 0.00072 0.00549 0.126 0.00081 <0.00050 <0.010 0.00528 36.1 0.00051
28-May-08 L635965-2 <0.05 - 4.32 224 - <0.0010 - - 0.67 12.8 0.00230 0.247 0.391 0.00250 <0.0010 <0.020 0.0204 43.3 0.00170
5-Jun-08 L639617-8 Replicate1 <0.05 - 2.67 267 - <0.0010 - - <0.50 13.9 0.00171 0.0922 0.287 0.00280 <0.0010 <0.020 0.0202 35.0 0.00160
5-Jun-08 L639617-7 Replicate2 <0.05 - 2.55 268 - <0.0010 - - <0.50 13.1 0.00169 0.0893 0.286 0.00260 <0.0010 <0.020 0.0197 34.3 0.00160
11-Jun-08 L642688-9 <0.05 - 1.88 256 - <0.0010 - - <0.50 12.5 0.00174 0.0389 0.331 0.00272 <0.00050 <0.010 0.0195 44.5 0.00174
26-Jun-08 L650936-29 <0.05 - 1.35 214 - 0.0012 - - <0.50 10.9 0.00218 0.0401 0.381 0.00177 <0.00050 <0.010 0.0150 37.0 0.00138
3-Jul-08 L652071-6 <0.05 - 3.75 291 - 0.0038 - - 0.89 17.3 0.00482 0.263 0.798 0.00300 <0.0010 <0.020 0.0259 38.1 0.00250
25-Jul-08 L662220-8 <0.05 - 0.457 101 - <0.0010 - - <0.50 4.94 0.00090 0.0112 0.187 0.00066 <0.00050 <0.010 0.00680 25.4 0.00082

21-Aug-08 50155639 <0.02 0.0100 - 48.0 - - - - <0.5 0.0634 0.00009 0.00021 0.0566 0.00008 0.00001 <0.05 0.00307 16.0 <0.0001
10-Sep-08 L683687-4 <0.05 <0.0010 0.488 84.5 - <0.0010 - - <0.50 8.60 0.00222 0.0195 0.324 0.00056 <0.00050 <0.010 0.00434 27.1 0.00253
2-Oct-08 L691752-7 <0.05 <0.0010 0.514 41.9 - <0.0010 - - <0.50 3.71 0.00078 0.0136 0.232 <0.00050 <0.00050 <0.010 0.00213 21.0 0.00065
29-Oct-08 L703445-11 0.050 <0.0010 0.461 240 - <0.0010 - - <0.50 3.88 0.00087 0.0160 0.0505 0.00147 <0.00050 <0.010 0.0123 63.2 <0.00050
5-Dec-08 L717413-20 0.050 <0.0010 0.0777 289 - <0.0010 - - <0.50 3.30 0.00055 0.00487 0.0294 0.00149 <0.00050 <0.010 0.0141 86.3 <0.00050
4-Mar-09 L740333-7 <0.05 <0.0010 0.327 381 - <0.0010 - - <0.50 3.01 0.00105 0.0185 0.0220 0.00162 <0.00050 <0.010 0.0166 107 <0.00050
28-Apr-09 L759011-1 0.230 <0.0010 0.490 327 - <0.0010 - - <0.50 3.57 0.00157 0.0229 0.0405 0.00110 <0.0010 <0.020 0.0112 123 <0.0010
27-May-09 L771080-8 0.110 0.707 7.10 337 - <0.0010 - - 0.57 11.8 0.00166 0.419 0.127 0.00402 0.00058 <0.010 0.0341 46.6 0.00156

2-Jul-09 L787346-18 <0.050 <0.0010 0.473 187 - <0.0010 - - <0.50 9.18 0.00107 0.0202 0.257 0.00107 <0.00050 <0.010 0.0102 53.9 0.00108
4-Aug-09 L801967-5 0.059 <0.0010 0.723 39.1 - <0.0010 - - <0.50 5.33 0.00112 0.0117 0.276 <0.00050 <0.00050 <0.010 0.00244 18.3 0.00084

22-Aug-09 L809879-11 <0.050 <0.0010 0.214 56.6 - <0.0010 - - <0.50 5.95 0.00106 0.00880 0.258 <0.00050 <0.00050 <0.010 0.00353 21.2 0.00091
27-Sep-09 L824535-8 <0.050 <0.0010 0.388 143 - <0.0010 - - <0.50 4.93 0.00129 0.0118 0.213 0.00075 <0.00050 <0.010 0.00828 41.9 <0.0040
31-Oct-09 L837185-8 <0.050 <0.0010 0.251 266 - <0.0010 - - <0.50 4.70 0.00101 0.0101 0.0728 0.00109 <0.00050 <0.010 0.0122 77.1 <0.00050
26-Nov-09 L844495-18 <0.050 <0.0010 0.319 303 - <0.0010 - - <0.50 5.13 0.00132 0.0129 0.0792 0.00171 <0.00050 <0.010 0.0163 97.5 <0.00050
26-May-10 L891484-10 0.054 0.0039 2.24 159 - <0.0010 - - <0.50 8.56 0.00305 0.105 0.535 0.00166 <0.00050 <0.010 0.0145 37.7 0.00164

5-Jul-10 L905787-18 0.050 <0.0010 0.410 128 - <0.0010 - - 0.56 6.05 0.00089 0.0120 0.186 0.00087 <0.00050 <0.010 0.00816 31.2 0.00102
3-Aug-10 L916942-10 <0.050 <0.0010 0.946 35.1 - <0.0010 - - 0.68 5.90 0.00131 0.0116 0.287 <0.00050 <0.00050 <0.010 0.00222 19.4 0.00113

27-Aug-10 L926457-18 <0.050 <0.0010 0.100 66.9 - <0.0010 - - <0.50 2.28 0.00068 0.00643 0.119 <0.00050 <0.00050 <0.010 0.00348 24.5 0.00053
28-Sep-10 L938295-10 <0.050 <0.0010 0.998 93.2 - <0.0010 - - <0.50 4.95 0.00096 0.0186 0.230 <0.00050 <0.00050 <0.010 0.00375 30.5 0.00119
21-Oct-10 L946802-7 <0.050 0.0842 0.330 401 - 0.001 - - <0.50 9.47 0.00094 0.174 0.0528 0.00196 <0.00050 <0.010 0.0225 76.1 0.00129
15-Nov-10 L955725-17 0.060 0.0066 1.40 318 - <0.0010 - - <0.50 6.82 0.00088 0.0641 0.0358 0.00165 <0.00050 <0.010 0.0195 80.8 0.00075
31-Mar-11 L991777-11 0.180 <0.0010 0.423 359 - <0.0010 - - 0.61 3.98 0.00112 0.0248 0.0272 0.00142 <0.00050 <0.010 0.0158 108 0.00032
2-May-11 L1002688-15 0.260 <0.0010 0.752 292 - <0.0010 - - 0.57 3.39 0.00150 0.0355 0.0261 0.00101 <0.00050 <0.010 0.0117 108 <0.00050
5-Jun-11 L1014013-12 0.130 0.0624 3.00 202 - <0.0010 - - 0.77 10.7 0.00109 0.134 0.179 0.00121 <0.00050 <0.010 0.0115 33.4 0.00140
4-Jul-11 L1028827-8 0.130 0.0013 0.587 170 - <0.0010 - - <0.50 7.38 0.00081 0.0240 0.165 0.00099 <0.00050 <0.010 0.0100 32.8 0.00091

1-Aug-11 L1041095-6 0.110 <0.0010 0.288 93.3 - <0.0010 - - <0.50 3.48 0.00057 0.0106 0.0911 0.00054 <0.00050 <0.010 0.00568 25.3 0.00056
5-Sep-11 L1054953-4 0.060 <0.0010 0.992 107 - <0.0010 - - <0.50 7.59 0.00109 0.0453 0.226 0.00065 <0.00050 <0.010 0.00636 30.0 0.00127
1-Oct-11 L1067383-13 <0.050 0.0021 1.20 253 - <0.0010 - - 0.57 6.58 0.00074 0.0564 0.0643 0.00119 <0.00050 <0.010 0.0152 56.9 0.00075
26-Oct-11 L1079029-16 0.080 0.0019 1.26 342 - <0.0011 - - 0.50 6.29 0.00092 0.0637 0.0381 0.00155 <0.00050 <0.010 0.0198 78.4 0.00059
27-Mar-12 L1131394-13 <0.0051 0.0017 0.978 467 - <0.0010 - - <0.50 5.98 0.00102 0.0529 0.0252 0.00216 <0.00050 <0.010 0.0258 133 <0.00050
1-May-12 L1143005-13 0.190 0.0211 2.39 335 - <0.0010 - - <0.50 5.23 0.00132 0.114 0.0402 0.00125 <0.00050 <0.010 0.0166 73.3 0.00074
28-May-12 L1155050-11 0.090 0.988 9.53 425 - <0.0010 - - 0.78 9.87 0.00158 0.567 0.0851 0.00236 0.00100 <0.010 0.0371 53.2 0.00143

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Total Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

MC1 27-Jun-12 L1171873-7 <0.050 0.0107 1.83 251 - <0.0010 - - 0.59 14.4 0.00148 0.100 0.281 0.00164 <0.00050 <0.010 0.0168 40.0 0.00185
1-Aug-12 L1190018-14 <0.050 <0.0010 0.0434 88.9 - <0.0010 - - 0.54 6.02 0.00084 0.0154 0.189 0.00052 <0.00050 <0.010 0.00585 24.0 0.00091
5-Oct-12 L1221669-18 0.080 0.0019 1.43 210 - <0.0010 - - <0.50 5.43 0.00072 0.0803 0.0814 0.00096 <0.00050 <0.010 0.0145 41.4 0.00069
6-Feb-13 L1267070-4 <0.050 <0.0010 0.649 379 - <0.0010 - - 0.58 4.79 0.00115 0.0379 0.0299 0.00168 <0.00050 <0.010 0.0219 109 0.00033
1-Apr-13 L1285027-27 <0.050 <0.0010 0.488 395 - <0.0010 - - <0.50 4.59 0.00111 0.0198 0.0280 0.00159 <0.00050 <0.010 0.0198 126 0.00032
2-May-13 L1297319-10 0.192 <0.0010 1.08 373 - <0.0010 - - <0.50 5.51 0.00099 0.0283 0.0229 0.00172 <0.00050 <0.010 0.0194 113 <0.00050
5-Jun-13 L1313121-33 <0.050 0.0811 3.46 278 - <0.0010 - - <0.50 11.5 0.00130 0.199 0.182 0.00172 <0.00050 <0.010 0.0186 37.6 0.00159
1-Jul-13 L1328124-7 <0.050 <0.0010 0.628 65.3 - <0.0010 - - <0.50 8.07 0.00131 0.0228 0.304 0.00048 <0.00050 <0.010 0.00437 19.9 0.00129
31-Jul-13 L1341914-4 <0.050 <0.0010 0.780 30.9 - <0.0010 - - <0.50 9.21 0.00252 0.0272 0.568 0.00042 <0.00050 <0.010 0.00250 21.3 0.00193
9-Sep-13 L1360460-8 <0.050 <0.0010 0.228 42.7 - <0.0010 - - <0.50 4.01 0.00074 0.00743 0.166 0.00024 <0.00050 <0.010 0.00205 18.1 0.00068
2-Oct-13 L1373280-4 <0.050 <0.0010 0.255 148 - <0.0010 - - <0.50 3.23 0.00088 0.0149 0.0964 0.00066 <0.00050 <0.010 0.00783 41.8 0.00048

17-Nov-13 L1393661-6 <0.050 0.0014 0.515 352 - <0.0010 - - <0.50 5.75 0.00060 0.0289 0.0418 0.00146 <0.00050 <0.010 0.0213 85.1 0.00040
26-Nov-13 L1398084-21 Replicate1 <0.050 0.0026 0.802 356 - <0.0010 - - <0.50 6.19 0.00118 0.0543 0.0476 0.00160 <0.00050 <0.010 0.0233 91.5 0.00054
26-Nov-13 L1398084-14 Replicate2 <0.050 0.0018 0.888 359 - <0.0010 - - <0.50 6.16 0.00114 0.0538 0.0453 0.00157 <0.00050 <0.010 0.0237 91.8 0.00052
10-Dec-13 L1403324-17 <0.050 0.0012 0.896 369 - <0.0050 - - <0.50 6.33 0.00119 0.0481 0.0408 0.00182 <0.00050 <0.010 0.0240 105 0.00047
18-Dec-13 L1406226-3 <0.050 <0.0010 0.504 364 - <0.0010 - - <0.50 4.62 0.00086 0.0272 0.0327 0.00131 <0.00050 <0.010 0.0186 108 <0.00037
19-Jan-14 L1415007-6 0.074 0.0017 1.23 439 - <0.0010 - - <0.50 6.83 0.00101 0.0543 0.0280 0.00177 <0.00050 <0.010 0.0243 122 0.00054
3-Feb-14 L1423439-4 0.052 0.0051 2.11 446 - <0.0010 - - <0.50 7.07 0.00113 0.0990 0.0289 0.00195 <0.00050 <0.010 0.0275 119 0.00056
1-Mar-14 L1428456-1 <0.050 0.0030 1.84 457 - <0.0010 - - <0.50 6.60 0.00133 0.0785 0.0257 0.00201 <0.00050 <0.010 0.0277 124 0.00045
5-Apr-14 L1440389-47 <0.050 0.0201 0.691 422 - <0.0010 - - <0.50 5.24 0.00125 0.0384 0.0251 0.00161 <0.00050 <0.010 0.0236 132 0.00035
7-May-14 L1454422-3 0.202 0.0024 2.38 201 - <0.0010 - - <0.50 4.28 0.00098 0.0918 0.0593 0.00088 <0.00050 <0.010 0.0104 49.7 0.00075
27-May-14 L1462243-18 0.060 0.127 4.96 295 - <0.0010 - - 0.83 8.70 0.00103 0.255 0.103 0.00146 <0.00050 <0.010 0.0186 36.4 0.00103
3-Jun-14 L1466849-7 <0.10 0.164 4.00 278 - <0.0010 - - <0.50 10.7 0.00114 0.237 0.128 0.00145 <0.00050 <0.010 0.0193 41.5 0.00129
8-Jun-14 L1469016-4 <0.10 0.196 3.16 276 - <0.0010 - - <0.50 9.05 0.00088 0.155 0.0737 0.00151 <0.00050 <0.010 0.0183 43.0 0.00096
19-Jun-14 L1475203-23 <0.050 0.0142 1.70 236 - <0.0010 - - <0.50 9.26 0.00097 0.0882 0.115 0.00119 <0.00050 <0.010 0.0160 36.8 0.00103
26-Jun-14 L1479007-18 <0.10 0.0021 1.29 154 - <0.0010 - - <0.50 9.98 0.00116 0.0629 0.289 0.00091 <0.00050 <0.010 0.0115 30.1 0.00139
2-Jul-14 L1482361-6 <0.20 <0.0010 1.57 91.2 - <0.0010 - - <0.50 12.7 0.00215 0.0558 0.572 0.00072 <0.00050 <0.010 0.00619 28.0 0.00219

7-Aug-14 L1500006-8 <0.050 0.0052 0.526 66.9 - <0.0010 - - 2.20 5.07 0.00106 0.0153 0.213 0.00038 <0.00050 <0.010 0.00451 21.8 0.00078
9-Sep-14 L1517070-4 <0.050 <0.0010 0.350 66.2 - <0.0010 - - 0.52 3.41 0.00079 0.0130 0.130 0.00031 <0.00050 <0.010 0.00372 20.9 0.00064
12-Sep-14 L1517902-14 <0.050 <0.0010 0.303 99.2 - <0.0010 - - <0.50 3.31 0.00062 0.0140 0.0826 0.00052 <0.00050 <0.010 0.00623 29.8 0.00044
21-Sep-14 L1522239-12 <0.50 <0.0010 1.80 57.5 - <0.0010 - - 0.82 12.6 0.00244 0.0476 0.663 0.00052 <0.00050 <0.010 0.00362 25.9 0.00300
4-Oct-14 L1529967-20 0.059 <0.0010 0.92 117.0 - <0.0010 - - 0.57 5.3 0.00106 0.0378 0.166 0.00057 <0.00050 <0.010 0.00687 28.0 0.00119

11-Nov-14 L1546887-11 <0.050 0.0053 1.09 398.0 - <0.0010 - - <0.50 7.5 0.00087 0.0679 0.038 0.00153 <0.00050 <0.010 0.02420 79.2 0.00067
18-Nov-14 L1549335-4 <0.050 0.0057 1.42 366.0 - <0.0010 - - 0.52 7.3 0.00120 0.0772 0.037 0.00162 <0.00050 <0.010 0.02410 78.1 0.00067
26-Nov-14 L1552499-9 <0.050 0.0022 0.82 381.0 - <0.0010 - - <0.50 6.6 0.00087 0.0475 0.032 0.00153 <0.00050 <0.010 0.02290 83.3 0.00056
4-Dec-14 L1556366-9 <0.050 0.0017 0.84 384.0 - <0.0010 - - <0.50 7.0 0.00086 0.0453 0.032 0.00175 <0.00050 <0.010 0.02580 88.7 0.00051
7-Dec-14 L1556392-5 <0.050 0.0034 0.84 385.0 - <0.0010 - - <0.50 7.7 0.00094 0.0469 0.033 0.00160 <0.00050 <0.010 0.02630 88.2 0.00061
24-Jan-15 L1570999-5 0.140 0.0080 1.12 369.0 - <0.0010 - - <0.50 5.8 0.00091 0.0422 0.025 0.00144 <0.00050 <0.010 0.01890 98.4 0.00051
22-Feb-15 L1581377-6 <0.10 0.0028 1.44 419.0 - <0.0010 - - <0.50 6.9 0.00127 0.0767 0.028 0.00167 <0.00050 <0.010 0.02750 103.0 0.00056
21-Mar-15 L1590526-5 0.084 0.0018 1.17 413.0 - <0.0010 - - <0.50 6.0 0.00094 0.0535 0.024 0.00149 <0.00050 <0.010 0.02290 102.0 0.00045
25-Apr-15 L1603745-4 0.098 0.0080 2.19 324.0 - <0.0010 - - <0.50 5.4 0.00121 0.0864 0.026 0.00139 0.00013 <0.010 0.01600 85.1 0.00058
13-May-15 L1612636-38 0.086 0.1530 4.95 281.0 - <0.0010 - - 0.60 9.6 0.00175 0.2510 0.209 0.00136 0.00069 <0.010 0.02090 41.9 0.00146
20-Jun-15 L1631335-6 <0.030 <0.0010 0.75 148.0 - <0.0010 - - <0.50 5.4 0.00068 0.0292 0.099 0.00072 <0.000050 <0.010 0.00888 28.1 0.00065
17-Jul-15 L1644833-10 <0.030 <0.0010 0.32 52.5 - <0.0010 - - 0.66 4.9 0.00093 0.0145 0.176 0.00033 0.00008 <0.010 0.00293 17.2 0.00075

26-Aug-15 L1665599-37 <0.030 <0.0010 0.55 71.4 - <0.0010 - - <0.50 3.7 0.00061 0.0145 0.097 0.00032 <0.000050 <0.010 0.00399 21.6 0.00058
24-Sep-15 L1679782-5 <0.030 0.0030 1.02 246.0 - <0.0010 - - <0.50 6.3 0.00068 0.0576 0.065 0.00101 <0.000050 <0.010 0.01370 54.4 0.00063
26-Oct-15 L1694687-5 <0.030 0.2550 1.71 346.0 - <0.0010 - - <0.50 8.9 0.00069 0.0945 0.057 0.00131 <0.000050 <0.010 0.01930 55.7 0.00065
17-Nov-15 L1704732-8 <0.030 0.0122 0.89 386.0 - <0.0010 - - <0.50 9.3 0.00077 0.0555 0.040 0.00155 <0.000050 <0.010 0.02400 83.7 0.00066
19-Dec-15 L1716796-5 <0.030 <0.0010 0.85 392.0 - <0.0010 - - <0.50 7.7 0.00116 0.0449 0.031 0.00169 <0.000050 <0.010 0.02270 106.0 0.00054
23-Jan-16 L1727972-29 <0.030 0.0012 0.53 410.0 - <0.010 - - <0.50 6.6 0.00097 0.0287 0.028 0.00177 <0.000050 <0.010 0.02410 108.0 0.00041
24-Feb-16 L1738788-9 <0.030 0.0293 2.40 491.0 - <0.0010 - - <0.50 8.3 0.00129 0.1190 0.027 0.00211 0.00005 <0.010 0.02800 114.0 <0.00070

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients (cont'd) Cyanides Carbon

MC1 26-Mar-16 L1748992-11 0.137 <0.0010 0.99 400.0 - <0.0010 - - <0.50 6.5 0.00095 0.0504 0.023 0.00141 <0.000050 <0.010 0.02040 100.0 0.00044
26-Apr-16 L1761558-29 0.124 0.3680 4.88 423.0 - <0.0010 - - <0.50 12.6 0.00118 0.3690 0.107 0.00195 0.00069 <0.010 0.03130 51.5 0.00114
19-May-16 L1772515-8 <0.060 0.0046 1.45 184.0 - <0.0010 - - <0.50 7.4 0.00111 0.0916 0.132 0.00081 0.00016 <0.010 0.01100 33.7 0.00077
19-Jun-16 L1787135-4 <0.030 0.0012 0.49 113.0 - <0.0010 - - 0.50 5.2 0.00060 0.0199 0.104 0.00052 <0.000050 <0.010 0.00634 22.9 0.00071
16-Jul-16 L1800582-4 <0.030 <0.0010 0.46 48.6 - <0.0010 - - <0.50 5.6 0.00095 0.0147 0.198 0.00031 0.00006 <0.010 0.00298 16.8 0.00099

20-Aug-16 L1818676-11 <0.030 <0.0010 0.12 37.1 - <0.0010 - - <0.50 2.5 0.00063 0.0084 0.098 0.00018 <0.000050 <0.010 0.00207 13.0 <0.00070
16-Sep-16 L1832249-2 Replicate1 <0.060 <0.0010 0.40 70.1 <0.0010 <0.0010 - - <0.50 4.7 0.00102 0.0185 0.157 0.00031 0.00008 <0.010 0.00239 21.3 0.00106
16-Sep-16 L1832249-10 Replicate2 0.840 <0.0010 0.43 69.8 - <0.0010 - - <0.50 5.8 0.00112 0.0200 0.200 0.00033 0.00010 <0.010 0.00263 21.8 0.00112
25-Oct-16 L1850386-11 <0.030 0.0018 0.541 323 - <0.0010 - - <0.50 6.42 0.00105 0.0366 0.0742 0.00122 <0.000050 <0.010 0.0180 72.9 0.00066
22-Nov-16 L1862185-11 <0.060 0.0288 1.28 436 - <0.0010 - - <0.50 9.41 0.00097 0.0831 0.0400 0.00192 <0.000050 <0.010 0.0271 94.8 0.00070
17-Dec-16 L1872192-5 <0.15 0.0029 0.562 420 - <0.0010 - - <0.50 7.85 0.00073 0.0348 0.0313 0.00175 <0.000050 <0.010 0.0247 111 0.00040
10-Feb-17 L1891018-9 <0.06 0.0011 0.58 417 - <0.0010 - - <0.50 6.25 0.00090 0.0270 0.0248 0.00166 <0.000050 <0.010 0.0216 121 0.00035
20-May-17 L1929753-4 <0.060 0.294 5.66 380 - <0.0010 - - 0.92 11.5 0.00123 0.312 0.0821 0.00157 0.000684 <0.010 0.0256 49.0 0.00109

26-Aug-2017 L1983785-16 <0.030 <0.0010 0.287 71.6 - <0.0010 - - <0.50 2.88 0.00066 0.0127 0.0891 0.00030 <0.000050 <0.010 0.00298 19.5 0.00059
27-Sep-2017 L2001337-5  <0.030 <0.0010 0.848 61 <0.0010 <0.0010   0.61 8.1 0.0017 0.0298 0.278 0.00037 0.000104 <0.010 0.00276 24.7 0.00213
28-Oct-2017 L2015832-1  <0.060 0.0020 1.06 222 <0.0010 <0.0010   <0.50 7.61 0.00121 0.0541 0.131 0.00085 0.000089 <0.010 0.0112 48.5 0.00108
25-Nov-2017 L2030143-2  <0.12 0.0092 0.867 420 <0.0010 <0.0010   0.56 10.7 0.0012 0.0507 0.0395 0.00181 <0.000050 <0.010 0.0255 86.3 0.00065
5-Dec-2017 L2033141-6  <0.030 0.0062 0.694 421 <0.0010 <0.0010   <0.50 10.2 0.0011 0.0424 0.038 0.00194 <0.000050 <0.010 0.0262 92.4 0.00062
19-Jan-2018 L2048146-3  0.032 <0.0010 0.521 357 <0.0010 <0.0010   <0.50 7.35 0.00103 0.0299 0.0372 0.00159 <0.000050 <0.010 0.0211 104 0.0004
20-Feb-2018 L2061201-9 Replicate1 <0.030 0.0018 0.63 413 <0.0010 <0.0010 -  <0.50 8.05 0.00109 0.0287 0.0277 0.00184 <0.000050 <0.010 0.0237 117 0.00056
20-Feb-2018 L2061201-34 Replicate2 <0.12 0.0016 0.554 409 <0.0010 <0.0010 -  0.54 7.86 0.00099 0.0283 0.0271 0.00178 <0.000050 <0.010 0.0238 104 0.00047
27-Mar-2018 L2074292-16  <0.030 <0.0010 0.47 393 <0.0010 <0.0010   <0.50 6.67 0.00107 0.0218 0.0268 0.00159 <0.000050 <0.010 0.0207 117 0.00037
22-Apr-2018 L2084010-2  0.147 0.0018 1.05 394 <0.0010 <0.0010   <0.50 6.54 0.00106 0.0443 0.0266 0.00142 <0.000050 <0.010 0.0171 108 <0.00010
9-May-2018 L2093552-12  0.096 0.1770 3.84 276 <0.0010 <0.0010   0.66 11.8 0.0025 0.202 0.311 0.00119 0.000663 <0.010 0.0155 39.5 0.00254
17-Jun-2018 L2115837-2  <0.12 <0.0010 1.76 82.1 <0.0010 <0.0010   0.80 10.3 0.00339 0.061 0.564 0.00058 0.000365 <0.010 0.0048 25.1 0.00305
15-Jul-2018 L2132363-2  <0.030 <0.0010 0.274 78.1 <0.0010 <0.0010   <0.50 4.05 0.00062 0.0139 0.087 0.00037 <0.000050 <0.010 0.00477 19.7 0.00058

MC1B
24-Jan-15 L1570999-7 0.316 0.0014 0.83 285.0 - <0.0010 - - 0.52 4.0 0.00080 0.0300 0.025 0.00105 <0.00050 <0.010 0.01380 86.9 0.00045
22-Feb-15 L1581377-8 Replicate1 0.189 <0.0010 1.10 314.0 - <0.0010 - - <0.50 4.6 0.00105 0.0516 0.028 0.00107 <0.00050 <0.010 0.01870 84.9 0.00051
22-Feb-15 L1581377-7 Replicate2 0.191 <0.0010 1.00 309.0 - <0.0010 - - <0.50 4.7 0.00110 0.0521 0.028 0.00115 <0.00050 <0.010 0.01880 88.0 0.00051
21-Mar-15 L1590526-6 0.232 <0.0010 0.86 299.0 - <0.0010 - - <0.50 4.2 0.00084 0.0381 0.025 0.00106 <0.00050 <0.010 0.01660 87.6 0.00042
25-Apr-15 L1603745-6 0.286 0.0013 1.61 258.0 - <0.0010 - - <0.50 3.8 0.00096 0.0603 0.026 0.00098 <0.000050 <0.010 0.01130 74.4 0.00056
12-May-15 L1612636-31 0.225 0.0912 4.84 269.0 - <0.0010 - - 0.64 8.4 0.00130 0.2380 0.116 0.00131 0.00066 <0.010 0.02010 44.4 0.00139
20-Jun-15 L1631335-5 0.043 <0.0010 0.64 135.0 - <0.0010 - - <0.50 4.9 0.00070 0.0272 0.094 0.00066 <0.000050 <0.010 0.00808 29.9 0.00069
17-Jul-15 L1644833-7 <0.030 <0.0010 0.30 52.4 - <0.0010 - - <0.50 4.7 0.00090 0.0134 0.155 0.00031 0.00006 <0.010 0.00283 17.7 0.00086

26-Aug-15 L1665599-30 <0.030 <0.0010 0.30 69.5 - <0.0010 - - <0.50 3.2 0.00065 0.0140 0.091 0.00029 <0.000050 <0.010 0.00368 23.1 0.00057
24-Sep-15 L1679782-4 0.076 0.0020 0.81 208.0 - <0.0010 - - <0.50 5.2 0.00068 0.0473 0.062 0.00084 <0.000050 <0.010 0.01140 52.8 0.00055
26-Oct-15 L1694687-1 0.742 0.0110 1.24 259.0 - <0.0010 - - <0.50 6.9 0.00069 0.0723 0.053 0.00104 <0.000050 <0.010 0.01490 53.2 0.00068
15-Nov-15 L1704708-13 0.136 <0.0010 0.71 278.0 - <0.0010 - - <0.50 6.2 0.00078 0.0443 0.036 0.00116 <0.000050 <0.010 0.01730 78.7 0.00056
19-Dec-15 L1716796-6 0.104 <0.0010 0.55 297.0 - <0.0010 - - <0.50 5.6 0.00089 0.0293 0.029 0.00122 <0.000050 <0.010 0.01700 93.0 0.00048
23-Jan-16 L1727972-28 0.099 <0.0010 0.35 295.0 - <0.0010 - - <0.50 4.8 0.00083 0.0198 0.027 0.00131 <0.000050 <0.010 0.01760 93.3 0.00040
24-Feb-16 L1738788-11 0.119 0.0015 1.79 376.0 - <0.0010 - - <0.50 6.9 0.00106 0.0896 0.026 0.00159 <0.000050 <0.010 0.02080 101.0 <0.00060
26-Mar-16 L1748992-10 0.223 <0.0010 0.74 317.0 - <0.0010 - - <0.50 5.0 0.00085 0.0377 0.023 0.00104 <0.000050 <0.010 0.01490 90.4 0.00040
26-Apr-16 L1761558-28 0.261 0.3170 3.87 310.0 - <0.0010 - - <0.50 9.6 0.00107 0.2550 0.086 0.00138 0.00050 <0.010 0.02290 46.8 0.00098
18-May-16 L1772515-3 0.106 0.0013 1.34 155.0 - <0.0010 - - <0.50 5.7 0.00083 0.0656 0.095 0.00064 0.00011 <0.010 0.00833 36.2 0.00068
19-Jun-16 L1787135-5 0.038 <0.0010 0.46 103.0 - <0.0010 - - <0.50 5.5 0.00063 0.0182 0.117 0.00051 <0.000050 <0.010 0.00570 23.2 0.00079
16-Jul-16 L1800582-5 <0.030 <0.0010 0.40 49.6 - <0.0010 - - <0.50 5.4 0.00088 0.0127 0.176 0.00030 <0.000050 <0.010 0.00283 17.7 0.00097

20-Aug-16 L1818676-10 <0.030 <0.0010 0.10 38.7 - <0.0010 - - <0.50 2.5 0.00061 0.0081 0.095 0.00017 <0.000050 <0.010 0.00212 14.1 <0.00070
16-Sep-16 L1832249-3  <0.060 <0.0010 0.49 67.3 <0.0010 <0.0010 - - <0.50 6.0 0.00100 0.0176 0.186 0.00031 0.00007 <0.010 0.00239 21.5 0.00123
25-Oct-16 L1850386-10 0.070 0.0020 0.416 251 - <0.0010 - - <0.50 4.70 0.00085 0.0253 0.0383 0.00102 <0.000050 <0.010 0.0145 68.8 0.00035
21-Nov-16 L1862185-5 0.128 0.0014 0.613 335 - <0.0010 - - 0.62 6.99 0.00065 0.0458 0.0391 0.00138 <0.000050 <0.010 0.0214 88.6 0.00055

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Total Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

MC1B 17-Dec-16 L1872192-4 <0.15 <0.0010 0.417 310 - <0.0010 - - <0.50 5.69 0.00071 0.0247 0.0307 0.00130 <0.000050 <0.010 0.0180 99.7 0.00037
10-Feb-17 L1891018-8 <0.15 <0.0010 0.408 315 - <0.0010 - - <0.50 4.45 0.00078 0.0194 0.0250 0.00120 <0.000050 <0.010 0.0157 104 0.00033
20-May-17 L1929753-5 0.195 0.086 4.37 316 - <0.0010 - - 0.68 9.55 0.00111 0.251 0.0688 0.00129 0.000533 <0.010 0.0210 47.9 0.00092

26-Aug-2017 L1983785-18 <0.030 <0.0010 0.280 69.8 - <0.0010 - - <0.50 2.69 0.00064 0.0110 0.0831 0.00028 <0.000050 <0.010 0.00270 19.9 0.00064
27-Sep-2017 L2001337-6  0.034 <0.0010 0.807 56.5 <0.0010 <0.0010   <0.50 7.2 0.00142 0.0260 0.273 0.00034 0.000096 <0.010 0.00250 23.8 0.00183
28-Oct-2017 L2015832-3  0.137 <0.0010 0.867 184 <0.0010 <0.0010   <0.50 6.4 0.00135 0.0422 0.146 0.00067 0.000087 <0.010 0.00861 48.3 0.00104
25-Nov-2017 L2030143-3  <0.12 0.0020 0.627 326 <0.0010 <0.0010   <0.50 7.32 0.00106 0.0362 0.0372 0.00131 <0.000050 <0.010 0.01870 78 0.00048
5-Dec-2017 L2033141-7  0.107 0.0012 0.497 330 <0.0010 <0.0010   <0.50 7.25 0.00091 0.0308 0.0336 0.00148 <0.000050 <0.010 0.01950 85.1 0.00052
19-Jan-2018 L2048146-4  0.108 <0.0010 0.380 283 <0.0010 <0.0010   <0.50 5.61 0.00096 0.0229 0.0362 0.00122 <0.000050 <0.010 0.01610 96.9 0.00032
20-Feb-2018 L2061201-8  0.096 <0.0010 0.415 311 <0.0010 <0.0010 -  <0.50 5.8 0.00094 0.0212 0.0279 0.00135 <0.000050 <0.010 0.01750 102 0.00039
27-Mar-2018 L2074292-14  0.104 <0.0010 0.318 305 <0.0010 <0.0010   <0.50 4.78 0.0009 0.0158 0.0271 0.00119 <0.000050 <0.010 0.01550 101 0.00035
22-Apr-2018 L2084010-3  0.299 <0.0010 0.753 296 <0.0010 <0.0010   <0.50 4.57 0.00088 0.0312 0.0256 0.001 <0.000050 <0.010 0.01250 95.9 <0.00010
9-May-2018 L2093552-13  0.207 0.0942 3.170 229 <0.0010 <0.0010   0.79 11.4 0.00314 0.2050 0.383 0.00106 0.000738 <0.010 0.01360 39.5 0.00363
17-Jun-2018 L2115837-3  <0.12 <0.0010 2.020 80.5 <0.0010 <0.0010   0.89 8.51 0.00283 0.0589 0.375 0.00057 0.000259 <0.010 0.00460 26.6 0.00332
15-Jul-2018 L2132363-3 Replicate1 0.038 <0.0010 0.249 76.7 <0.0010 <0.0010   <0.50 3.67 0.00062 0.0130 0.0809 0.00036 <0.000050 <0.010 0.00456 20 0.00057
15-Jul-2018 L2132363-20 Replicate2 <0.0010 78.2 <0.0010 <0.0010   3.76 0.00062 0.0130 0.0837 0.00038 <0.000050 <0.010 0.00468 21.1 0.00056

MC2
17-Jan-10 L855505-6 0.160 <0.0010 0.0543 160 - <0.0010 - - <0.50 0.940 0.00063 0.00256 0.0301 <0.00050 <0.00050 0.014 0.00402 75.1 <0.00050
3-Mar-10 L866873-6 0.210 <0.0010 0.0697 164 - <0.0010 - - <0.50 0.891 0.00073 0.00296 0.0317 <0.00050 <0.00050 0.014 0.00383 80.0 <0.00050
28-Mar-10 L873292-1 0.400 <0.0010 0.0950 160 - 0.0013 - - 0.53 1.76 0.00090 0.00495 0.0477 <0.00050 <0.00050 0.012 0.00394 68.2 0.00100
1-May-10 L884476-4 0.570 0.0091 2.15 170 - 0.001 - - 0.70 5.06 0.00164 0.112 0.188 0.00112 <0.00050 <0.010 0.00914 63.0 0.00170

26-May-10 L891484-9 0.090 <0.0010 0.886 111 - 0.0012 - - <0.50 4.57 0.00146 0.0522 0.209 0.00087 <0.00050 <0.010 0.00770 38.5 0.00113
5-Jul-10 L905787-19 <0.050 <0.0010 0.236 90.8 - <0.0010 - - <0.50 4.43 0.00070 0.00734 0.113 0.00054 <0.00050 <0.010 0.00456 32.8 0.00158

3-Aug-10 L916942-9 <0.050 0.0015 0.641 28.9 - <0.0010 - - 0.79 3.10 0.00073 0.00682 0.172 <0.00050 <0.00050 <0.010 0.00154 23.1 0.00184
27-Aug-10 L926457-19 <0.050 <0.0010 0.101 58.8 - <0.0010 - - <0.50 2.12 0.00168 0.00311 0.0842 <0.00050 <0.00050 <0.010 0.00221 26.9 0.00072
28-Sep-10 L938295-9 0.104 <0.0010 1.01 59.7 - 0.0016 - - 1.29 1.33 0.00034 0.00504 0.0670 <0.00050 <0.00050 <0.010 0.00164 37.3 0.00073
21-Oct-10 L946802-6 0.120 <0.0010 0.323 77.9 - 0.001 - - 0.97 1.21 0.00037 0.0212 0.0218 <0.00050 <0.00050 <0.010 0.00277 44.1 0.00045
15-Nov-10 L955725-18 0.230 <0.0010 0.428 151 - <0.0010 - - 0.71 2.28 0.00061 0.0204 0.0348 0.00054 <0.00050 <0.010 0.00595 59.0 0.00062
15-Dec-10 L963832-8 0.050 <0.0010 <0.0020 114 - <0.0010 - - 0.58 0.101 0.00083 0.00053 0.0496 <0.00050 <0.00050 <0.010 0.000123 69.1 0.00023
1-Feb-11 L975149-6 0.090 <0.0010 0.0820 175 - <0.0010 - - <0.50 1.11 0.00064 0.00491 0.0334 <0.00050 <0.00050 0.014 0.00508 78.9 0.00016
5-Mar-11 L985810-6 0.109 <0.0010 0.266 175 - <0.0010 - - <0.50 1.77 0.00082 0.0123 0.0389 0.00070 <0.00050 0.021 0.00622 84.3 0.00032
31-Mar-11 L991777-8 0.170 <0.0010 0.120 174 - 0.0011 - - 0.69 1.10 0.00066 0.00707 0.0338 <0.00050 <0.00050 0.017 0.00475 90.7 0.00021
2-May-11 L1002688-14 0.410 <0.0010 0.176 150 - <0.0010 - - 0.77 1.08 0.00074 0.00886 0.0351 <0.00050 <0.00050 0.014 0.00355 84.8 <0.00030
5-Jun-11 L1014013-13 0.210 <0.0010 1.49 111 - <0.0010 - - 0.94 6.40 0.00077 0.0576 0.123 0.00056 <0.00050 <0.010 0.00503 33.8 0.00236
4-Jul-11 L1028827-9 0.150 <0.0010 0.390 103 - <0.0010 - - <0.50 5.39 0.00076 0.0139 0.111 0.00049 <0.00050 <0.010 0.00501 33.8 0.00199

1-Aug-11 L1041095-7 0.120 <0.0010 0.192 64.7 - <0.0010 - - <0.50 3.14 0.00057 0.0105 0.0844 0.00050 <0.00050 <0.010 0.00557 25.6 0.00049
5-Sep-11 L1054953-3 0.110 <0.0010 0.714 69.3 - 0.001 - - 0.54 8.38 0.00124 0.0249 0.208 0.00041 <0.00050 <0.010 0.00313 34.6 0.00500
1-Oct-11 L1067383-25 Replicate1 0.130 <0.0010 0.444 145 - <0.0010 - - <0.50 2.98 0.00067 0.0237 0.0515 0.00049 <0.00050 <0.010 0.00644 53.8 0.00079
1-Oct-11 L1067383-14 Replicate2 0.130 <0.0010 0.466 145 - <0.0011 - - <0.50 2.69 0.00067 0.0237 0.0469 0.00046 <0.00050 <0.010 0.00658 54.0 0.00063
26-Oct-11 L1079029-17 0.150 <0.0010 0.378 157 - 0.0015 - - 0.69 2.51 0.00077 0.0241 0.0408 0.00058 <0.00050 <0.010 0.00703 64.1 0.00041
27-Nov-11 L1091310-8 0.090 <0.0010 0.223 170 - <0.0011 - - <0.50 1.98 0.00072 0.0132 0.0344 0.00058 <0.00050 0.012 0.00716 74.2 0.00032

9-Jan-12 L1103291-15 Replicate1 0.119 <0.0010 0.233 176 - <0.0011 - - <0.50 1.64 0.00071 0.0147 0.0323 0.00051 <0.00050 0.013 0.00649 81.0 0.00027
9-Jan-12 L1103291-8 Replicate2 - <0.0010 0.212 177 - <0.0011 - - <0.50 1.64 0.00071 0.0149 0.0325 0.00052 <0.00050 0.013 0.00654 81.1 0.00019
30-Jan-12 L1111122-4 0.050 <0.0010 0.309 182 - <0.0010 - - <0.50 1.65 0.00078 0.0188 0.0361 0.00051 <0.00050 0.013 0.00700 84.3 0.00023
27-Mar-12 L1131394-12 0.110 <0.0010 0.244 191 - <0.0010 - - <0.50 1.65 0.00064 0.0130 0.0342 0.00059 <0.00050 0.022 0.00661 90.5 <0.00030
1-May-12 L1143005-14 0.460 <0.0010 0.882 153 - <0.0010 - - 0.80 2.03 0.00087 0.0369 0.0400 0.00045 <0.00050 <0.010 0.00548 59.8 0.00071
28-May-12 L1155050-12 0.350 <0.0010 3.41 169 - <0.0010 - - 0.69 4.01 0.00104 0.196 0.0604 0.00082 <0.00050 <0.010 0.0137 46.9 0.00150
28-Jun-12 L1171583-6 <0.050 0.0059 0.915 141 - <0.0010 - - <0.50 6.65 0.00085 0.0440 0.126 0.00081 <0.00050 <0.010 0.00890 38.2 0.00211
1-Aug-12 L1190018-15 <0.050 <0.0010 0.269 61.1 - <0.0010 - - 0.53 3.59 0.00066 0.00875 0.119 0.00030 <0.00050 <0.010 0.00302 25.2 0.00153
5-Oct-12 L1221669-19 0.180 <0.0010 0.646 125 - <0.0010 - - <0.50 2.50 0.00057 0.0347 0.0494 0.00045 <0.00050 <0.010 0.00640 41.0 0.00054
9-Feb-13 L1267868-15 0.104 <0.0010 0.156 170 - <0.0010 - - <0.50 1.33 0.00066 0.00922 0.0342 0.00048 <0.00050 0.014 0.00636 84.6 0.00017

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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MC2 3-Mar-13 L1275970-10 0.120 <0.0010 0.141 167 - <0.0010 - - <0.50 1.42 0.00065 0.00767 0.0343 0.00048 <0.00050 0.016 0.00578 80.4 0.00025
1-Apr-13 L1285027-32 Replicate1 0.130 <0.0010 0.141 184 - <0.0010 - - <0.50 1.29 0.00066 0.00568 0.0347 0.00047 <0.00050 0.015 0.00585 88.8 0.00018
1-Apr-13 L1285027-31 Replicate2 0.129 <0.0010 0.141 183 - <0.0010 - - 0.59 1.30 0.00067 0.00584 0.0350 0.00044 <0.00050 0.015 0.00589 85.0 0.00018
1-May-13 L1297319-4 Replicate1 0.483 <0.0010 0.241 165 - <0.0010 - - <0.50 1.43 0.00060 0.00802 0.0338 0.00043 <0.00050 0.010 0.00496 81.0 <0.00030
1-May-13 L1297319-3 Replicate2 0.463 <0.0010 0.280 165 - <0.0010 - - <0.50 1.42 0.00064 0.00776 0.0328 0.00043 <0.00050 0.010 0.00496 82.3 <0.00030
5-Jun-13 L1313500-2 0.120 <0.0010 2.35 160 - <0.0010 - - <0.50 6.48 0.00091 0.0969 0.145 0.00087 <0.00050 <0.010 0.00968 36.7 0.00284
1-Jul-13 L1328124-8 0.055 <0.0010 1.09 46.8 - <0.0010 - - 0.50 10.3 0.00172 0.0216 0.274 0.00046 <0.00050 <0.010 0.00282 27.1 0.00708
31-Jul-13 L1341914-3 <0.050 <0.0010 0.845 26.3 - <0.0010 - - <0.50 9.35 0.00214 0.0198 0.425 0.00038 <0.00050 <0.010 0.00218 26.1 0.00596
10-Sep-13 L1362721-10 <0.050 <0.0010 0.151 36.8 - <0.0010 - - <0.50 3.35 0.00059 0.00461 0.126 0.00017 <0.00050 <0.010 0.00139 20.1 0.00147
2-Oct-13 L1373280-3 <0.050 <0.0010 0.112 107 - <0.0010 - - <0.50 1.60 0.00058 0.00645 0.0479 0.00033 <0.00050 <0.010 0.00387 47.2 0.00033

17-Nov-13 L1393661-5 0.103 <0.0010 0.154 172 - <0.0010 - - <0.50 1.95 0.00050 0.00880 0.0357 0.00047 <0.00050 <0.010 0.00776 66.2 0.00028
27-Nov-13 L1398084-17 0.089 <0.0010 0.306 173 - <0.0010 - - <0.50 2.46 0.00072 0.0221 0.0377 0.00058 <0.00050 <0.010 0.00859 67.0 0.00037
3-Dec-13 L1400285-11 0.133 <0.0010 0.068 182 - <0.0010 - - <0.50 1.44 0.00043 0.0044 0.0336 0.00039 <0.00050 0.010 0.00741 76.2 0.00019
10-Dec-13 L1403324-20 0.108 <0.0010 0.640 173 - <0.0050 - - <0.50 4.44 0.00122 0.0321 0.0427 0.00115 <0.00050 0.012 0.00992 74.9 0.00057
18-Dec-13 L1406226-11 0.164 <0.0010 0.159 166 - <0.0010 - - <0.50 1.32 0.00061 0.00825 0.0332 0.00041 <0.00050 0.017 0.00524 76.4 <0.00025
15-Jan-14 L1413912-20 Replicate1 0.566 - 0.158 132 - <0.0010 - - 1.44 2.15 0.00085 0.00806 0.0571 0.00031 <0.00050 <0.010 0.00338 66.1 0.00128
15-Jan-14 L1413912-8 Replicate2 0.568 - 0.189 132 - <0.0010 - - 1.47 2.16 0.00081 0.00803 0.0572 0.00031 <0.00050 <0.010 0.00339 64.8 0.00132
3-Feb-14 L1423439-7 0.230 <0.0010 0.441 182 - <0.0010 - - <0.50 1.58 0.00057 0.0214 0.0336 0.00043 <0.00050 0.013 0.00701 77.9 0.00021
1-Mar-14 L1428456-6 0.158 <0.0010 0.498 193 - <0.0050 - - <0.50 1.96 0.00076 0.0240 0.0315 0.00056 <0.00050 0.015 0.00835 81.6 0.00023
1-Apr-14 L1440389-32 0.176 0.0068 0.204 183 - <0.0010 - - 0.69 1.51 0.00071 0.0113 0.0329 0.00045 <0.00050 0.017 0.00628 88.2 0.00021
7-May-14 L1454422-10 0.430 0.0013 0.939 117 - <0.0010 - - 0.90 2.56 0.00084 0.0357 0.0503 0.00039 <0.00050 <0.010 0.00401 51.3 0.00145

27-May-14 L1462243-46 Replicate1 0.280 0.0120 1.79 130 - <0.0010 - - 3.71 3.89 0.00078 0.0948 0.0683 0.00052 <0.00050 <0.010 0.00722 37.7 0.00129
27-May-14 L1462243-19 Replicate2 0.253 0.0232 2.02 130 - <0.0010 - - 0.88 3.99 0.00081 0.0986 0.0679 0.00058 <0.00050 <0.010 0.00734 34.2 0.00132
3-Jun-14 L1466849-10 Replicate1 0.312 <0.0010 1.82 137 - <0.0010 - - <0.50 3.89 0.00062 0.0936 0.0503 0.00064 <0.00050 <0.010 0.00806 36.9 0.00088
3-Jun-14 L1466849-8 Replicate2 0.186 0.0011 1.98 137 - <0.0010 - - 0.58 5.11 0.00078 0.0968 0.0775 0.00065 <0.00050 <0.010 0.00817 37.9 0.00143
8-Jun-14 L1469016-10 Replicate1 0.140 <0.0010 1.87 149 - <0.0010 - - <0.50 4.66 0.00060 0.0691 0.0544 0.00073 <0.00050 <0.010 0.00850 39.8 0.00105
8-Jun-14 L1469016-9 Replicate2 0.120 <0.0010 1.83 149 - <0.0010 - - <0.50 4.72 0.00060 0.0715 0.0528 0.00072 <0.00050 <0.010 0.00827 39.2 0.00108
19-Jun-14 L1475203-25 0.087 <0.0010 0.858 129 - <0.0010 - - <0.50 5.10 0.00073 0.0420 0.0694 0.00055 <0.00050 <0.010 0.00747 32.5 0.00125
26-Jun-14 L1479007-19 <0.25 <0.0010 1.05 103 - <0.0010 - - 1.29 9.19 0.00145 0.0378 0.174 0.00063 <0.00050 <0.010 0.00630 35.9 0.00588
2-Jul-14 L1482361-30 Replicate1 <0.20 <0.0010 1.67 69.4 - <0.0010 - - 1.38 12.2 0.00219 0.0475 0.421 0.00063 <0.00050 <0.010 0.00441 36.9 0.00637
2-Jul-14 L1482361-9 Replicate2 <0.25 <0.0010 1.73 69.2 - <0.0010 - - 1.32 12.3 0.00225 0.0447 0.425 0.00061 <0.00050 <0.010 0.00416 35.4 0.00655

7-Aug-14 L1500006-6 <0.050 <0.0010 0.184 49.7 - <0.0010 - - <0.50 3.97 0.00074 0.00831 0.131 0.00024 <0.00050 <0.010 0.00250 23.4 0.00192
9-Sep-14 L1517070-8 0.120 <0.0010 0.582 53.9 - <0.0010 - - 2.32 6.79 0.00143 0.0139 0.148 0.00033 <0.00050 <0.010 0.00266 28.7 0.00502

12-Sep-14 L1517902-15 <0.050 <0.0010 0.203 68.5 - <0.0010 - - <0.50 2.22 0.00052 0.00756 0.0603 0.00026 <0.00050 <0.010 0.00290 31.2 0.00096
21-Sep-14 L1522239-15 Replicate1 <1.0 0.0034 3.09 42.8 - <0.0010 - - 3.95 27.5 0.00370 0.0545 0.671 0.00088 <0.00050 0.011 0.00342 59.5 0.0261
21-Sep-14 L1522239-11 Replicate2 <1.0 0.0035 2.60 42.6 - <0.0010 - - 2.44 29.3 0.00377 0.0553 0.702 0.00087 <0.00050 0.012 0.00345 59.1 0.0266
28-Sep-14 L1527109-23 Replicate1 <0.50 0.0020 2.51 38.1 - <0.0010 - <0.50 5.39 24.5 0.00489 0.0479 0.639 0.00071 <0.00050 0.011 0.00369 47.6 0.0271
28-Sep-14 L1527109-15 Replicate2 <0.50 0.0013 1.91 38.2 - <0.0010 - <0.50 4.71 22.3 0.00438 0.0390 0.512 0.00066 <0.00050 0.010 0.00306 39.6 0.0247
4-Oct-14 L1529967-17 0.107 <0.0010 0.52 71.6 - <0.0010 - - 0.84 3.9 0.00076 0.0168 0.109 0.00027 <0.00050 <0.010 0.00312 29.2 0.0024

11-Nov-14 L1546887-14 0.159 0.0017 0.37 166.0 - <0.0010 - - <0.50 2.5 0.00062 0.0209 0.032 0.00048 <0.00050 <0.010 0.00760 62.1 0.0004
18-Nov-14 L1549335-6 0.120 <0.0010 0.60 168.0 - <0.0010 - - <0.50 2.5 0.00079 0.0307 0.033 0.00057 <0.00050 <0.010 0.00833 65.4 0.0003
26-Nov-14 L1552499-8 0.152 <0.0010 0.26 162.0 - <0.0010 - - 0.65 2.2 0.00063 0.0157 0.030 0.00052 <0.00050 0.011 0.00705 65.1 0.0003
4-Dec-14 L1556366-5 0.133 <0.0010 0.24 171.0 - <0.0010 - - <0.50 1.8 0.00054 0.0115 0.030 0.00044 <0.00050 0.011 0.00757 69.0 0.0002
7-Dec-14 L1556392-6 0.131 <0.0010 0.27 170.0 - <0.0010 - - 0.67 2.3 0.00062 0.0147 0.032 0.00048 <0.00050 0.010 0.00810 66.9 0.0003
24-Jan-15 L1570999-8 0.375 0.0014 0.34 153.0 - <0.0010 - - 1.21 1.6 0.00061 0.0113 0.029 0.00040 <0.00050 <0.010 0.00507 63.6 0.0003
22-Feb-15 L1581377-17 0.199 <0.0010 0.41 178.0 - <0.0010 - - <0.50 2.0 0.00065 0.0198 0.035 0.00054 <0.00050 0.014 0.00777 78.5 0.0003
21-Mar-15 L1590526-7 0.279 <0.0010 0.35 165.0 - <0.0010 - - 0.92 1.7 0.00064 0.0147 0.033 0.00046 <0.00050 0.014 0.00618 75.0 0.0003
25-Apr-15 L1603745-7 0.384 <0.0010 0.59 154.0 - <0.0010 - - 0.64 1.7 0.00069 0.0255 0.032 0.00039 <0.000050 <0.010 0.00490 67.0 0.0004
12-May-15 L1612636-28 0.322 0.0034 2.23 152.0 - <0.0010 - - 1.96 5.1 0.00109 0.1090 0.091 0.00063 0.00030 <0.010 0.00969 45.9 0.0020
20-Jun-15 L1631335-4 0.043 <0.0010 0.35 87.6 - <0.0010 - - <0.50 3.6 0.00058 0.0150 0.075 0.00036 <0.000050 <0.010 0.00429 29.5 0.0012
17-Jul-15 L1644833-4 0.051 <0.0010 0.37 43.3 - <0.0010 - - <0.50 4.6 0.00075 0.0098 0.119 0.00022 <0.000050 <0.010 0.00181 22.6 0.0021

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Total 
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Phosphate
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Dissolved 
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Beryllium 
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd) Cyanides Carbon

MC2 26-Aug-15 L1665599-27 Replicate1 0.034 <0.0010 0.28 55.4 - <0.0010 - - <0.50 3.1 0.00064 0.0099 0.085 0.00019 <0.000050 <0.010 0.00225 25.9 0.0015
26-Aug-15 L1665599-19 Replicate2 0.039 <0.0010 0.32 54.2 - <0.0010 - - <0.50 3.0 0.00064 0.0095 0.074 0.00019 <0.000050 <0.010 0.00236 25.4 0.0015
24-Sep-15 L1679782-13 Replicate1 0.088 <0.0010 0.42 135.0 - <0.0010 - - <0.50 2.5 0.00057 0.0234 0.039 0.00042 <0.000050 <0.010 0.00544 50.8 0.0004
24-Sep-15 L1679782-3 Replicate2 0.081 <0.0010 0.42 137.0 - <0.0010 - - <0.50 2.7 0.00060 0.0239 0.043 0.00042 <0.000050 <0.010 0.00572 51.3 0.0005
26-Oct-15 L1694687-18 0.165 <0.0010 0.66 158.0 - <0.0010 - - 0.58 3.3 0.00058 0.0351 0.039 0.00051 <0.000050 <0.010 0.00742 49.5 0.0005
15-Nov-15 L1704708-11 0.149 <0.0010 0.32 167.0 - <0.0010 - - <0.50 2.8 0.00057 0.0199 0.034 0.00051 <0.000050 <0.010 0.00780 63.9 0.0004
19-Dec-15 L1716796-8 0.117 <0.0010 0.27 175.0 - <0.0010 - - <0.50 3.0 0.00082 0.0166 0.033 0.00071 <0.000050 <0.010 0.00787 81.9 0.0004
23-Jan-16 L1727972-26 0.113 <0.0010 0.15 173.0 - 0.0011 - - <0.50 2.0 0.00060 0.0087 0.034 0.00051 <0.000050 0.011 0.00706 77.2 0.0003
24-Feb-16 L1738788-12 Replicate1 0.146 <0.0010 0.52 199.0 - <0.0010 - - <0.50 2.5 0.00061 0.0262 0.032 0.00061 <0.000050 0.011 0.00822 81.2 <0.00030
24-Feb-16 L1738788-8 Replicate2 0.145 <0.0010 0.50 199.0 - <0.0010 - - <0.50 2.5 0.00061 0.0264 0.033 0.00062 <0.000050 0.011 0.00821 80.5 <0.00030
25-Mar-16 L1748992-8 0.277 <0.0010 0.33 180.0 - <0.0010 - - <0.50 2.0 0.00065 0.0158 0.034 0.00041 <0.000050 <0.010 0.00621 71.7 0.0003
26-Apr-16 L1761558-26 0.275 <0.0010 1.84 182.0 - <0.0010 - - <0.50 4.8 0.00079 0.1290 0.057 0.00072 0.00025 <0.010 0.01200 49.5 0.0007
18-May-16 L1772515-4 0.102 <0.0010 0.63 104.0 - <0.0010 - - <0.50 3.3 0.00064 0.0338 0.063 0.00034 <0.000050 <0.010 0.00415 37.0 0.0008
19-Jun-16 L1787135-6 0.033 <0.0010 0.35 74.4 - <0.0010 - - <0.50 4.0 0.00060 0.0122 0.085 0.00032 <0.000050 <0.010 0.00351 24.8 0.0016
16-Jul-16 L1800582-15 Replicate1 <0.030 <0.0010 0.41 39.2 - <0.0010 - - 0.77 4.9 0.00080 0.0086 0.139 0.00022 <0.000050 <0.010 0.00178 21.2 0.0026
16-Jul-16 L1800582-6 Replicate2 <0.030 <0.0010 0.35 39.2 - <0.0010 - - 0.56 4.8 0.00081 0.0078 0.135 0.00023 <0.000050 <0.010 0.00184 21.5 0.0029

20-Aug-16 L1818676-9 <0.030 <0.0010 0.12 31.2 - <0.0010 - - 1.04 2.7 0.00054 0.0056 0.077 0.00013 <0.000050 <0.010 0.00130 17.0 0.0016
16-Sep-16 L1832249-4 <0.060 <0.0010 0.62 50.4 - <0.0010 - - <0.50 8.6 0.00131 0.0134 0.224 0.00029 0.00006 <0.010 0.00169 27.6 0.0062

26-Oct-2016 L1850386-38 0.062 <0.0010 0.218 160 - <0.0010 - - <0.50 2.23 0.00065 0.0134 0.0374 0.00048 <0.000050 <0.010 0.00704 57.8 0.00029
21-Nov-2016 L1862185-4 0.137 <0.0010 0.206 184 - <0.0010 - - 0.53 2.57 0.00048 0.0153 0.0364 0.00049 <0.000050 <0.010 0.00812 73.3 0.00029
17-Dec-2016 L1872192-3 0.084 <0.0010 0.171 180 - <0.0010 - - <0.50 2.38 0.00058 0.0105 0.0335 0.00053 <0.000050 <0.010 0.00706 83.1 0.00024
10-Feb-2017 L1891018-28 Replicate1 <0.15 <0.0010 0.175 184 - <0.0010 - - <0.50 1.83 0.00059 0.00897 0.0306 0.00049 <0.000050 0.014 0.00628 84.2 0.00017
10-Feb-2017 L1891018-5 Replicate2 <0.15 <0.0010 0.206 184 - <0.0010 - - <0.50 1.88 0.00063 0.00923 0.0314 0.00050 <0.000050 0.013 0.00647 85.7 0.00018
21-May-2017 L1929753-26 0.22 <0.0010 2.32 138 - <0.0010 - - 1.50 9.50 0.00219 0.103 0.172 0.00075 0.000295 <0.010 0.00822 44.9 0.00556
26-Aug-2017 L1983785-19 0.034 <0.0010 0.378 50.7 - <0.0010 - - <0.50 3.29 0.00076 0.00787 0.0777 0.00023 <0.000050 <0.010 0.00155 24.7 0.00245
27-Sep-2017 L2001337-7  0.05 0.0023 2.82 42.4 <0.0010 <0.0010   1.60 21.8 0.00252 0.0285 0.358 0.00079 0.000112 <0.010 0.00232 70.4 0.0178
26-Oct-2017 L2015842-4  0.194 <0.0010 0.6 176 <0.0010 <0.0010   0.53 3.35 0.00064 0.0316 0.0395 0.00048 <0.000050 <0.010 0.00745 59.6 0.00049
24-Nov-2017 L2028734-28  0.135 <0.0010 0.304 182 <0.0010 <0.0010 -  <0.50 3.65 0.00064 0.0184 0.0347 0.00062 <0.000050 <0.010 0.00913 70.5 0.00034
5-Dec-2017 L2033141-8  0.125 <0.0010 0.217 185 <0.0010 <0.0010   <0.50 3.05 0.00064 0.0132 0.0332 0.00065 <0.000050 <0.010 0.00831 74.7 0.00035
19-Jan-2018 L2048146-5 Replicate1 0.128 <0.0010 0.163 174 <0.0010 <0.0010   <0.50 2.39 0.00067 0.00993 0.035 0.00051 <0.000050 0.010 0.00691 81.1 0.00019
19-Jan-2018 L2048146-9 Replicate2 0.126 <0.0010 0.159 174 <0.0010 <0.0010   <0.50 2.39 0.00067 0.0101 0.0356 0.00051 <0.000050 0.011 0.00704 81.7 0.00021
22-Feb-2018 L2061201-39  0.133 <0.0010 0.186 182 <0.0010 <0.0010 -  <0.50 2.36 0.00062 0.00872 0.0314 0.00055 <0.000050 0.013 0.00699 77.8 0.00022
27-Mar-2018 L2074292-15  0.169 <0.0010 0.153 189 <0.0010 <0.0010   <0.50 2.31 0.00071 0.00763 0.0382 0.00054 <0.000050 0.014 0.00717 82.3 0.00027
22-Apr-2018 L2084010-4  0.418 <0.0010 0.326 168 <0.0010 <0.0010   0.70 1.9 0.00067 0.0133 0.032 0.0004 <0.000050 <0.010 0.0051 74.6 <0.00040
9-May-2018 L2093552-14  0.279 <0.0010 2.09 157 <0.0010 <0.0010   1.02 7.12 0.00201 0.105 0.175 0.00068 0.000344 <0.010 0.00862 40.1 0.00274
17-Jun-2018 L2115837-4  <0.12 0.0013 4.37 65.9 <0.0010 <0.0010   3.24 31.9 0.0045 0.0719 0.531 0.00127 0.000285 <0.010 0.0043 60.2 0.0239
15-Jul-2018 L2132363-4  <0.030 <0.0010 0.229 56.7 <0.0010 <0.0010   <0.50 3.19 0.00056 0.00853 0.0697 0.00023 <0.000050 <0.010 0.00263 22.9 0.00135

MC2B
17-Nov-13 L1393661-4 0.161 <0.0010 0.152 171 - <0.0010 - - <0.50 1.88 0.00052 0.00865 0.0339 0.00047 <0.00050 0.010 0.00754 65.3 0.00024
26-Nov-13 L1398084-2 0.082 <0.0010 0.382 172 - <0.0010 - - <0.50 2.25 0.00077 0.0215 0.0375 0.00059 <0.00050 <0.010 0.00836 69.5 0.00031
3-Dec-13 L1400285-10 0.152 <0.0010 0.0706 182 - <0.0010 - - <0.50 1.48 0.00043 0.00462 0.0338 0.00041 <0.00050 0.010 0.00737 77.1 0.00021
10-Dec-13 L1403324-21 0.103 <0.0010 0.573 175 - <0.0010 - - <0.50 4.30 0.00120 0.0306 0.0426 0.00113 <0.00050 0.012 0.00938 76.1 0.00055
18-Dec-13 L1406226-13 Replicate1 0.161 <0.0010 0.156 165 - <0.0010 - - <0.50 1.29 0.00063 0.00820 0.0337 0.00040 <0.00050 0.016 0.00520 76.7 <0.00027
18-Dec-13 L1406226-10 Replicate2 0.165 <0.0010 0.161 165 - <0.0010 - - <0.50 1.28 0.00060 0.00832 0.0340 0.00037 <0.00050 0.015 0.00508 73.1 <0.00027
20-Jan-14 L1415007-8 0.286 <0.0010 0.373 177 - <0.0010 - - <0.50 1.84 0.00066 0.0175 0.0324 0.00049 <0.00050 0.011 0.00689 75.6 0.00026
3-Feb-14 L1423439-6 0.234 <0.0010 0.452 181 - <0.0010 - - <0.50 1.63 0.00059 0.0220 0.0335 0.00043 <0.00050 0.014 0.00725 77.9 0.00024
1-Mar-14 L1428456-5 0.163 <0.0010 0.453 193 - <0.0010 - - <0.50 1.94 0.00075 0.0234 0.0325 0.00057 <0.00050 0.015 0.00822 80.6 0.00027
1-Apr-14 L1440389-25 0.148 <0.0010 0.277 206 - <0.0010 - - <0.50 2.09 0.00082 0.0153 0.0335 0.00062 <0.00050 0.016 0.00795 90.9 0.00023

27-May-14 L1462243-22 0.259 0.0229 1.82 131 - <0.0010 - - 0.81 4.10 0.00079 0.0972 0.0767 0.00058 <0.00050 <0.010 0.00729 35.7 0.00146
3-Jun-14 L1466849-12 0.198 0.0015 1.73 137 - <0.0010 - - <0.50 4.72 0.00074 0.0929 0.0723 0.00061 <0.00050 <0.010 0.00785 36.9 0.00142
8-Jun-14 L1469016-8 Replicate 0.120 <0.0010 1.72 149 - <0.0010 - - 0.98 5.51 0.00079 0.0720 0.0660 0.00077 <0.00050 <0.010 0.00844 39.7 0.00161

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Anions and Nutrients (cont'd) Cyanides Carbon

MC2B 19-Jun-14 L1475203-24 0.086 <0.0010 0.804 129 - <0.0010 - - <0.50 4.76 0.00072 0.0395 0.0641 0.00056 <0.00050 <0.010 0.00720 33.4 0.00117
26-Jun-14 L1479007-20 <0.25 <0.0010 1.00 103 - <0.0010 - - <0.50 10.6 0.00153 0.0392 0.199 0.00062 <0.00050 <0.010 0.00647 36.6 0.00761
2-Jul-14 L1482361-12 <0.20 <0.0010 1.57 68.7 - <0.0010 - - 1.03 12.0 0.00219 0.0448 0.415 0.00061 <0.00050 <0.010 0.00409 33.9 0.00617
9-Sep-14 L1517070-7 Replicate1 <0.10 <0.0010 0.560 54.3 - <0.0010 - - 0.87 6.34 0.00132 0.0132 0.161 0.00033 <0.00050 <0.010 0.00274 27.9 0.00445
9-Sep-14 L1517070-6 Replicate2 <0.10 <0.0010 0.539 55.2 - <0.0010 - - 1.30 5.60 0.00122 0.0127 0.141 0.00030 <0.00050 <0.010 0.00279 28.3 0.00409

12-Sep-14 L1517902-16 <0.050 <0.0010 0.254 68.3 - <0.0010 - - <0.50 2.33 0.00055 0.00769 0.0624 0.00025 <0.00050 <0.010 0.00292 31.3 0.00104
21-Sep-14 L1522239-10 <1.0 0.0039 2.96 42.5 - <0.0010 - - 5.25 29.1 0.00375 0.0591 0.667 0.00087 <0.00050 0.011 0.00344 56.7 0.0262
28-Sep-14 L1527109-22 <0.50 0.0018 2.23 38.5 - <0.0010 - <0.50 4.47 21.2 0.00421 0.0395 0.528 0.00065 <0.00050 0.009 0.00302 43.5 0.0228
4-Oct-14 L1529967-18 0.107 <0.0010 0.51 72.2 - <0.0010 - - 0.89 3.6 0.00072 0.0171 0.106 0.00026 <0.00050 <0.010 0.00301 29.3 0.0022

11-Nov-14 L1546887-13 0.159 <0.0010 0.36 166.0 - <0.0010 - - <0.50 2.5 0.00061 0.0211 0.032 0.00050 <0.00050 <0.010 0.00760 62.0 0.0004
18-Nov-14 L1549335-5 0.117 <0.0010 0.62 170.0 - <0.0010 - - 0.51 2.5 0.00076 0.0309 0.033 0.00054 <0.00050 <0.010 0.00829 65.3 0.0004
26-Nov-14 L1552499-7 0.153 <0.0010 0.36 162.0 - <0.0010 - - 0.69 2.9 0.00074 0.0205 0.035 0.00063 <0.00050 0.011 0.00815 63.2 0.0005
4-Dec-14 L1556366-6 0.159 0.0014 0.20 170.0 - <0.0050 - - <0.50 2.0 0.00056 0.0127 0.030 0.00050 <0.00050 0.010 0.00781 69.4 0.0003
7-Dec-14 L1556392-7 Replicate1 0.136 <0.0010 0.28 171.0 - <0.0010 - - <0.50 2.3 0.00063 0.0149 0.032 0.00048 <0.00050 0.011 0.00803 66.9 0.0004
7-Dec-14 L1556392-8 Replicate2 0.134 <0.0010 0.28 171.0 - <0.0010 - - <0.50 2.3 0.00064 0.0149 0.031 0.00051 <0.00050 0.010 0.00824 66.5 0.0003

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

IC1
1-Aug-11 L1041095-9 Replicate1 0.00137 0.0573 1.35 0.00502 0.00094 1.39 0.0843 <0.000010 0.000966 0.00110 <0.30 0.739 0.00053 3.37 0.000054 <2.0 0.106 0.00004 <0.00010
1-Aug-11 L1041095-2 Replicate2 0.00149 0.0605 1.79 0.00553 0.00107 1.54 0.0929 <0.000010 0.00105 0.00123 <0.30 0.817 0.00030 4.09 0.000058 <2.0 0.110 0.00004 <0.00010
5-Sep-11 L1054953-7 0.00250 0.111 4.76 0.0127 0.00235 2.40 0.151 0.000038 0.00171 0.00208 <0.30 1.15 0.00042 8.52 0.000120 <2.0 0.132 0.00007 <0.00010
1-Oct-11 L1067383-10 0.00289 0.138 3.60 0.0126 0.00185 3.14 0.155 0.000014 0.00203 0.00164 <0.30 1.11 0.00088 6.26 0.000150 <2.0 0.257 0.00006 <0.00010
27-Jun-12 L1171873-11 0.00229 0.108 1.37 0.00923 0.00119 1.30 0.132 0.000012 0.000922 0.00158 <0.30 0.911 0.00035 4.57 0.000067 <2.0 0.100 0.00004 <0.00010
1-Aug-12 L1190018-12 0.00080 0.0454 0.941 0.00331 <0.00050 1.12 0.0453 0.000068 0.00100 0.00070 <0.30 0.553 0.00032 2.86 0.000034 <2.0 0.089 0.00002 <0.00010
5-Oct-12 L1221669-15 0.00157 0.139 0.186 0.000866 <0.00050 1.70 0.0725 <0.000010 0.000948 0.00138 <0.30 0.711 0.00083 3.16 0.000011 <2.0 0.173 0.00003 <0.00010
1-Apr-13 L1285027-28 0.00204 0.0887 0.219 0.00169 <0.00050 3.19 0.120 <0.000010 0.00153 0.00095 <0.30 1.09 0.00071 3.78 <0.000010 <2.0 0.332 0.00004 <0.00010
4-Jun-13 L1313121-22 0.00191 0.164 1.49 0.00242 0.00092 1.34 0.121 <0.000010 0.000645 0.00202 <0.30 0.833 0.00054 5.33 0.000044 <2.0 0.107 0.00004 <0.00010
31-Jul-13 L1341914-6 0.00163 0.0630 3.02 0.00699 0.00089 1.16 0.0907 <0.000010 0.000739 0.00148 <0.30 0.738 0.00021 4.07 0.000093 <2.0 0.051 0.00004 <0.00010
9-Sep-13 L1360460-10 0.00163 0.0363 2.95 0.00782 0.00131 1.50 0.0926 <0.000010 0.00115 0.00175 <0.30 1.13 0.00026 6.56 0.000075 <2.0 0.073 0.00006 <0.00010
2-Oct-13 L1373280-15 Replicate1 0.00121 0.0593 0.143 0.000877 <0.00050 2.18 0.0576 <0.000010 0.00193 0.00078 <0.30 0.531 0.00060 2.24 0.000011 <2.0 0.220 0.00002 <0.00010
2-Oct-13 L1373280-7 Replicate2 0.00122 0.0581 0.144 0.000860 <0.00050 2.12 0.0578 <0.000010 0.00189 0.00067 <0.30 0.522 0.00062 2.25 <0.000010 <2.0 0.220 0.00002 <0.00010

17-Nov-13 L1393661-9 0.00134 0.0632 0.111 0.000758 <0.00050 2.79 0.0656 <0.000010 0.00182 0.00075 <0.30 0.629 0.00068 2.54 <0.000010 <2.0 0.276 0.00002 <0.00010
18-Dec-13 L1406226-9 0.00121 0.0549 0.136 0.000915 0.00056 3.12 0.0638 <0.000010 0.00184 0.00063 <0.30 0.704 0.00073 2.63 <0.000010 <2.0 0.346 0.00002 <0.00010
7-May-14 L1454422-1 0.00945 0.777 0.219 0.00148 0.00177 2.75 0.272 <0.000010 0.000939 0.00448 <0.30 0.568 0.00085 3.63 0.000016 <2.0 0.246 0.00002 <0.00010
27-May-14 L1462243-15 0.00200 0.247 0.251 0.000989 0.00077 1.44 0.0925 <0.000010 0.000309 0.00287 <0.30 0.712 0.00088 3.39 0.000016 <2.0 0.146 0.00002 <0.00010
3-Jun-14 L1466849-1 0.00187 0.201 0.535 0.00159 0.00111 1.33 0.0905 <0.000010 0.000583 0.00215 <0.30 0.736 0.00078 3.38 0.000036 <2.0 0.132 0.00003 <0.00010
8-Jun-14 L1469016-7 0.00190 0.258 0.332 0.00160 <0.00050 1.24 0.0921 <0.000010 0.000433 0.00208 <0.30 0.668 0.00087 2.99 0.000013 <2.0 0.137 0.00002 <0.00010
19-Jun-14 L1475203-20 0.00203 0.237 1.87 0.00430 0.00096 1.23 0.104 <0.000010 0.000653 0.00179 <0.30 0.602 0.00074 3.58 0.000076 <2.0 0.115 0.00003 <0.00010
26-Jun-14 L1479007-16 0.00159 0.118 1.60 0.00345 0.00092 1.31 0.0791 0.000017 0.000691 0.00162 <0.30 0.911 0.00066 4.78 0.000058 <2.0 0.101 0.00004 <0.00010
2-Jul-14 L1482361-4 0.00332 0.314 4.51 0.00925 0.00186 1.51 0.203 0.000019 0.000755 0.00247 <0.30 1.07 0.00060 6.41 0.000199 <2.0 0.090 0.00006 <0.00010

7-Aug-14 L1500006-12 0.00106 0.0616 1.11 0.00304 <0.00050 1.12 0.0607 <0.000010 0.000767 0.00086 <0.30 0.506 0.00047 2.60 0.000039 <2.0 0.101 0.00002 <0.00010
9-Sep-14 L1517070-3 0.00174 0.0980 2.48 0.00734 0.00086 1.35 0.110 <0.000010 0.000945 0.00148 <0.30 1.12 0.00056 4.64 0.000175 <2.0 0.098 0.00006 <0.00010
12-Sep-14 L1517902-12 0.00157 0.0790 2.79 0.00534 0.00131 1.73 0.0919 <0.000010 0.00109 0.00141 <0.30 0.877 0.00068 5.06 0.000219 <2.0 0.128 0.00004 <0.00010
21-Sep-14 L1522239-7 0.00497 0.159 10.5 0.0250 0.00452 3.34 0.293 0.000075 0.00181 0.00444 <0.30 2.44 0.00059 13.6 0.000350 <2.0 0.080 0.00013 0.00011
28-Sep-14 L1527109-20 0.00372 0.127 8.19 0.0131 <0.0050 2.46 0.196 0.000027 0.00113 0.00325 <0.30 2.26 0.00047 9.42 0.000196 0.7 0.079 0.00010 0.00011
4-Oct-14 L1529967-23 0.00139 0.071 1.79 0.0036 0.00075 1.36 0.082 <0.000010 0.00089 0.00118 <0.30 0.76 0.00052 4.01 0.000058 <2.0 0.109 0.00003 <0.00010

11-Nov-14 L1546887-1 0.00085 0.072 0.46 0.0012 0.00068 2.55 0.049 <0.000010 0.00089 0.00113 <0.30 0.76 0.00154 3.28 0.000016 <2.0 0.241 0.00002 <0.00010
18-Nov-14 L1549335-1 0.00057 0.055 0.14 0.0005 <0.00050 2.30 0.029 <0.000010 0.00081 0.00101 <0.30 0.63 0.00174 2.86 <0.000010 <2.0 0.242 0.00002 <0.00010
27-Nov-14 L1552499-24 0.00045 0.037 0.06 0.0003 <0.00050 2.31 0.024 <0.000010 0.00064 0.00086 <0.30 0.65 0.00181 2.61 <0.000010 <2.0 0.238 0.00002 <0.00010
5-Dec-14 L1556366-24 0.00053 0.071 0.10 0.0004 <0.00050 1.85 0.026 <0.000010 0.00014 0.00103 <0.30 0.64 0.00216 2.71 <0.000010 <2.0 0.199 0.00001 <0.00010
7-Dec-14 L1556392-2 0.00052 0.069 0.13 0.0005 <0.00050 2.01 0.025 <0.000010 0.00021 0.00103 <0.30 0.66 0.00223 2.81 <0.000010 <2.0 0.197 0.00001 <0.00010

SF1
1-Aug-11 L1041095-3 0.00808 0.170 6.40 0.00253 0.00402 3.38 1.38 <0.000010 0.000314 0.00394 <0.30 0.512 0.00049 2.58 0.000026 <2.0 0.532 0.00003 <0.00010
5-Sep-11 L1054953-6 0.0114 0.241 10.2 0.00336 0.00471 4.00 1.65 <0.000010 0.000377 0.00518 <0.30 0.482 0.00068 3.59 0.000027 <2.0 0.601 0.00003 <0.00010
1-Oct-11 L1067383-11 0.0158 0.298 9.42 0.00670 0.0106 9.46 3.49 <0.000010 0.000345 0.00879 <0.30 1.03 0.00100 7.22 0.000040 4.8 1.26 0.00005 <0.00010
1-Aug-12 L1190018-11 0.00637 0.159 4.57 0.00274 0.00322 2.50 1.01 <0.000010 0.000213 0.00325 <0.30 0.550 0.00039 3.59 0.000028 <2.0 0.389 0.00004 <0.00010
5-Oct-12 L1221669-16 0.0172 0.399 13.3 0.00478 0.00855 7.00 2.56 <0.000010 0.000737 0.00794 <0.30 0.886 0.00091 4.92 0.000028 3.7 1.01 0.00004 <0.00010
1-Apr-13 L1285027-30 0.0197 0.301 7.62 0.00586 0.0237 19.5 5.00 <0.000010 0.000240 0.00930 <0.30 1.93 0.00040 4.27 <0.000020 16.9 3.39 0.00004 <0.00020
4-Jun-13 L1313121-21 0.0205 0.622 23.8 0.00579 0.00506 3.65 1.94 <0.000010 0.000183 0.00867 <0.30 0.395 0.00084 3.43 0.000043 <2.0 0.407 0.00003 <0.00010
31-Jul-13 L1341914-7 0.00620 0.138 19.3 0.0510 0.00459 2.66 0.935 0.000039 0.00253 0.00351 0.93 2.90 0.00288 12.5 0.000834 <2.0 0.225 0.00028 0.00012
9-Sep-13 L1360460-11 0.0167 0.413 12.7 0.00851 0.00723 5.58 2.51 <0.000010 0.000493 0.00786 <0.30 1.10 0.00097 5.94 0.000105 2.8 0.793 0.00008 <0.00010
2-Oct-13 L1373280-6 0.0325 0.801 21.9 0.00574 0.0127 11.5 4.99 <0.000010 0.000597 0.0141 <0.30 0.915 0.00122 5.40 0.000028 5.5 1.54 0.00003 <0.00010

17-Nov-13 L1393661-8 0.0185 0.383 7.87 0.00365 0.0109 12.3 4.03 <0.000010 0.000363 0.00860 <0.30 1.02 0.00071 4.20 <0.000010 6.5 1.76 0.00003 <0.00010
27-May-14 L1462243-16 0.0449 1.19 63.8 0.00920 0.0102 7.11 4.29 <0.000010 0.000313 0.0180 0.73 0.577 0.00157 6.37 0.000068 2.8 0.774 0.00004 <0.00010
3-Jun-14 L1466849-6 0.0359 1.14 48.5 0.00801 0.00798 6.00 3.31 <0.000010 0.000298 0.0148 0.51 0.428 0.00134 4.80 0.000061 <2.0 0.585 0.00003 <0.00010
8-Jun-14 L1469016-6 0.0292 0.942 36.9 0.00640 0.00624 5.21 2.96 0.000012 0.000329 0.0125 0.35 0.393 0.00117 4.03 0.000043 <2.0 0.570 0.00003 <0.00010
19-Jun-14 L1475203-19 0.0154 0.508 18.8 0.00403 0.00457 3.37 1.62 <0.000010 0.000283 0.00667 <0.30 0.325 0.00070 2.85 0.000038 <2.0 0.404 0.00003 <0.00010
26-Jun-14 L1479007-13 0.0107 0.303 10.7 0.00349 0.00384 2.76 1.20 <0.000010 0.000285 0.00500 <0.30 0.356 0.00061 2.79 0.000044 <2.0 0.324 0.00002 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

SF1 2-Jul-14 L1482361-3 0.00853 0.257 18.1 0.0138 0.00333 2.09 0.971 0.000032 0.000891 0.00429 0.51 0.898 0.00133 4.39 0.000215 <2.0 0.218 0.00009 <0.00010
7-Aug-14 L1500006-2 0.00725 0.139 4.55 0.00270 0.00323 3.22 1.21 <0.000010 0.000249 0.00420 <0.30 0.466 0.00052 2.21 0.000048 <2.0 0.508 0.00003 <0.00010
9-Sep-14 L1517070-2 0.0105 0.210 8.87 0.00738 0.00553 4.51 1.70 0.000011 0.000717 0.00660 <0.30 1.03 0.00091 4.23 0.000098 2.1 0.700 0.00008 <0.00010
12-Sep-14 L1517902-11 0.0135 0.227 8.02 0.00289 0.00719 6.24 2.31 <0.000010 0.000433 0.00667 <0.30 0.673 0.00074 3.30 0.000020 3.5 1.02 0.00003 <0.00010
21-Sep-14 L1522239-2 0.0104 0.202 20.2 0.0507 0.00545 3.52 1.37 0.000101 0.00152 0.00514 0.75 2.01 0.00308 9.66 0.000400 <2.0 0.389 0.00022 <0.00010
28-Sep-14 L1527109-19 0.0100 0.232 22.3 0.0566 0.00570 3.38 1.26 0.000091 0.00198 0.00473 0.96 2.00 0.00351 7.44 0.000467 1.0 0.343 0.00023 <0.00010
4-Oct-14 L1529967-22 0.0123 0.287 10.9 0.0042 0.00467 3.90 1.68 <0.000010 0.00030 0.00565 <0.30 0.52 0.00088 3.33 0.000026 <2.0 0.577 0.00003 <0.00010

11-Nov-14 L1546887-10 0.0168 0.306 7.1 0.0033 0.01050 11.20 3.41 <0.000010 0.00032 0.00805 <0.30 0.98 0.00069 4.18 <0.000010 5.8 1.630 0.00003 <0.00010
18-Nov-14 L1549335-2 0.0171 0.302 6.8 0.0033 0.01140 11.70 3.74 <0.000010 0.00038 0.00839 <0.30 1.01 0.00066 4.35 <0.000010 6.3 1.840 0.00003 <0.00010
6-Dec-14 L1556392-1 0.0193 0.349 7.1 0.0036 0.01390 14.70 4.33 <0.000010 0.00035 0.00872 <0.30 1.22 0.00059 4.38 <0.000010 7.6 2.130 0.00003 <0.00010
7-Dec-14 L1556392-3 0.0194 0.352 7.4 0.0037 0.01410 15.20 4.38 <0.000010 0.00034 0.00885 <0.30 1.24 0.00063 4.59 <0.000010 8.1 2.190 0.00003 <0.00010
9-Dec-14 L1557731-1 0.0190 0.333 7.1 0.0037 0.01370 14.30 4.37 <0.000010 0.00034 0.00877 <0.30 1.20 0.00068 4.42 <0.000010 7.9 2.190 0.00004 <0.00010

MCT1
24-Jul-07 L535508-9 0.0155 0.0809 26.3 0.00978 0.00740 11.4 0.787 0.000097 0.00641 0.0260 2.07 4.00 0.00480 26.3 0.000488 <2.0 0.214 0.00020 <0.00030
23-Sep-07 L559547-10 0.00083 0.00528 1.62 0.000728 <0.0050 4.32 0.0348 <0.000010 0.00431 0.00516 <0.30 <2.0 0.00340 2.63 0.000101 <2.0 0.171 <0.00010 <0.00010
26-Jun-08 L650936-28 0.00094 0.00486 1.41 0.000420 <0.0050 3.57 0.0486 <0.000010 0.00393 0.00538 <0.30 0.385 0.00491 3.09 0.000050 <2.0 0.172 <0.00010 <0.00010
10-Sep-08 L683687-5 0.00082 0.00464 1.33 0.000403 <0.0050 2.62 0.0421 0.000016 0.00303 0.00479 <0.30 0.329 0.00335 2.25 0.000135 <2.0 0.131 <0.00010 <0.00010
2-Jul-09 L787346-20 0.00030 0.00166 0.390 0.000167 <0.0050 3.88 0.0163 <0.000010 0.00392 0.00422 <0.30 0.291 0.00522 1.57 <0.000010 <2.0 0.206 <0.00010 <0.00010

22-Aug-09 L809879-13 0.00175 0.00868 3.51 0.00109 <0.0050 2.96 0.0891 <0.000010 0.00297 0.00523 <0.30 0.744 0.00287 5.52 0.000047 <2.0 0.130 <0.00010 <0.00010
26-Nov-09 L844495-20 0.00019 <0.00070 0.140 <0.000050 <0.0050 6.93 0.0140 <0.000010 0.00569 0.00905 <0.30 0.278 0.00674 1.97 <0.000010 <2.0 0.339 <0.00010 <0.00010

MCT2
26-Jun-08 L650936-27 0.00221 0.0111 4.35 0.00148 <0.0050 2.92 0.100 0.000014 0.00145 0.00400 <0.30 1.58 0.00114 5.73 0.000082 <2.0 0.132 <0.00010 <0.00010
10-Sep-08 L683687-6 0.00052 0.00252 0.823 0.000423 <0.0050 4.03 0.0257 <0.000010 0.000827 0.00077 <0.30 0.593 0.00142 2.01 0.000111 <2.0 0.137 <0.00010 <0.00010
2-Jul-09 L787346-31 Replicate1 0.00138 0.00598 2.54 0.000757 <0.0050 3.71 0.0672 <0.000010 0.00173 0.00346 <0.30 1.41 0.00096 4.07 0.000048 <2.0 0.172 <0.00010 <0.00010
2-Jul-09 L787346-21 Replicate2 0.00158 0.00692 2.56 0.000844 <0.0050 4.08 0.0801 <0.000010 0.00215 0.00515 <0.30 1.50 0.00158 4.19 0.000045 <2.0 0.189 <0.00010 <0.00010

22-Aug-09 L809879-21 Replicate1 0.00196 0.00844 4.27 0.00130 <0.0050 1.99 0.0959 <0.000010 0.000554 0.00226 <0.30 1.18 0.00030 6.15 0.000025 <2.0 0.079 <0.00010 <0.00010
22-Aug-09 L809879-14 Replicate2 0.00197 0.00845 4.41 0.00130 <0.0050 2.01 0.0946 <0.000010 0.000554 0.00212 <0.30 1.16 0.00035 6.13 0.000024 <2.0 0.079 <0.00010 <0.00010
26-Nov-09 L844495-21 <0.00010 <0.00040 0.084 <0.000050 <0.0050 5.87 0.0028 <0.000010 0.00171 <0.00050 <0.30 1.52 0.00230 1.92 <0.000010 <2.0 0.273 <0.00010 <0.00010

MCT
5-Jul-10 L905787-20 0.00236 0.0101 6.01 0.00167 <0.0050 3.24 0.115 <0.000010 0.00115 0.00265 <0.30 1.91 0.00082 9.57 0.000038 <2.0 0.130 <0.00010 <0.00010

27-Aug-10 L926457-20 0.00140 0.00680 2.57 0.00134 <0.0050 1.63 0.0864 <0.000010 0.000611 0.00139 <0.30 0.930 0.00042 3.19 0.000015 <2.0 0.093 <0.00010 <0.00010
15-Nov-10 L955725-19 <0.00010 <0.00050 <0.030 <0.000050 <0.0050 6.34 0.0050 <0.000010 0.00558 0.00731 <0.30 0.231 0.00755 1.78 <0.000010 <2.0 0.281 <0.00010 <0.00010
31-Mar-11 L991777-10 <0.00010 0.00067 0.085 <0.000050 <0.0050 8.94 0.0067 <0.000010 0.00377 0.00354 <0.30 1.33 0.00474 2.10 <0.000010 <2.0 0.340 <0.00010 <0.00010

4-Jul-11 L1028827-17 0.00352 0.0180 8.10 0.00231 0.00257 4.94 0.181 <0.000010 0.00240 0.00535 0.36 1.75 0.00262 10.9 0.000069 <2.0 0.170 0.00004 <0.00010
5-Sep-11 L1054953-2 0.00437 0.0202 9.66 0.00277 0.00359 5.74 0.227 <0.000010 0.00272 0.00907 0.33 2.03 0.00259 13.6 0.000098 <2.0 0.179 0.00005 <0.00010

27-Mar-12 L1131394-11 <0.00010 <0.00050 0.057 <0.000050 <0.00050 8.97 0.0027 <0.000010 0.00399 0.00339 <0.30 1.33 0.00434 2.21 <0.000010 <2.0 0.319 0.00001 <0.00010
27-Jun-12 L1171873-6 0.00260 0.0116 5.43 0.00153 0.00161 4.72 0.129 <0.000010 0.00217 0.00465 <0.30 1.40 0.00285 7.54 0.000045 <2.0 0.163 0.00003 <0.00010
6-Feb-13 L1267070-6 <0.00010 <0.00050 0.044 <0.000050 0.00050 8.50 0.0036 <0.000010 0.00348 0.00278 <0.30 1.28 0.00461 2.11 <0.000010 <2.0 0.317 <0.000010 <0.00010
4-Jun-13 L1313121-23 0.00130 0.00658 2.86 0.000787 0.00133 4.37 0.0646 <0.000010 0.00241 0.00311 <0.30 1.03 0.00360 4.70 0.000022 <2.0 0.173 0.00001 <0.00010

10-Sep-13 L1362721-11 0.00186 0.00900 3.92 0.00124 0.00152 2.50 0.104 <0.000010 0.00122 0.00295 <0.30 0.926 0.00115 4.90 0.000029 <2.0 0.098 0.00002 <0.00010
18-Dec-13 L1406226-2 <0.00010 <0.00050 0.095 <0.000050 0.00082 6.92 0.0052 <0.000010 0.00336 0.00232 <0.30 1.20 0.00480 2.02 0.000010 <2.0 0.300 <0.000010 <0.00010
19-Jan-14 L1415007-3 0.00015 0.00113 0.171 <0.000050 0.00062 8.26 0.0087 <0.000010 0.00327 0.00323 <0.30 1.23 0.00496 2.01 <0.000010 <2.0 0.319 <0.000010 <0.00010
5-Apr-14 L1440389-44 <0.00010 <0.0010 0.118 <0.000050 0.00061 9.19 0.0060 <0.000010 0.00354 0.00276 <0.30 1.31 0.00495 2.06 <0.000010 <2.0 0.348 <0.000010 <0.00010
2-Jul-14 L1482361-7 0.0124 0.0652 25.9 0.00758 0.00719 9.96 0.627 <0.000050 0.00307 0.0210 1.19 2.53 0.00302 22.1 0.000230 <2.0 0.200 0.00013 0.00020

11-Nov-14 L1546887-12 0.0004 0.0028 0.6 0.00031 0.00051 6.30 0.023 <0.000010 0.00303 0.0025 <0.30 1.13 0.00483 2.3 <0.000010 <2.0 0.248 <0.000010 <0.00010
MCTR

28-May-08 L635965-10 0.00327 0.0166 6.58 0.00203 <0.0050 4.98 0.169 0.000025 0.00274 0.00719 <0.30 1.39 0.00370 8.07 0.000100 <2.0 0.144 <0.00010 <0.00010
5-Jun-08 L639617-9 0.00087 0.00555 1.67 0.000576 <0.0050 3.79 0.0442 0.000011 0.00222 0.00244 <0.30 0.915 0.00345 3.46 0.000019 <2.0 0.156 <0.00010 <0.00010
11-Jun-08 L642688-1 0.00101 0.00516 2.30 0.000693 <0.0050 4.02 0.0519 0.000012 0.00244 0.00253 <0.30 1.08 0.00315 4.41 0.000063 <2.0 0.148 <0.00010 <0.00010
26-Jun-08 L650936-26 0.00051 0.00344 0.715 0.000419 <0.0050 3.84 0.0260 <0.000010 0.00218 0.00188 <0.30 0.851 0.00289 2.05 <0.000010 <2.0 0.165 <0.00010 <0.00010
3-Jul-08 L652071-7 0.00544 0.0263 10.7 0.00333 <0.0050 5.69 0.249 0.000015 0.00267 0.00951 0.43 2.01 0.00269 12.8 0.000127 <2.0 0.137 <0.00010 0.00011

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MCTR 25-Jul-08 L662220-9 0.00090 0.00469 1.81 0.000617 <0.0050 2.87 0.0447 0.000010 0.00191 0.00229 <0.30 0.800 0.00238 3.48 0.000021 <2.0 0.141 <0.00010 0.00015
10-Sep-08 L683687-7 0.00067 0.00359 1.21 0.000481 <0.0050 3.02 0.0333 <0.000010 0.00188 0.00191 <0.30 0.730 0.00209 2.27 0.000082 <2.0 0.128 <0.00010 <0.00010
17-Sep-08 L686098-1 0.00421 0.0188 9.10 0.00264 <0.0050 5.52 0.210 0.000016 0.00165 0.00688 0.33 2.09 0.00162 13.5 0.000087 <2.0 0.135 <0.00010 0.00012
25-Sep-08 L688714-1 0.00028 0.00143 0.439 0.000200 <0.0050 2.98 0.0141 <0.000010 0.00189 0.00130 <0.30 0.661 0.00280 1.91 <0.000010 <2.0 0.137 <0.00010 <0.00010
2-Oct-08 L691752-8 0.00363 0.0169 9.04 0.00236 <0.0050 4.51 0.201 <0.000010 0.00196 0.00670 0.39 1.91 0.00197 12.3 0.000088 <2.0 0.142 <0.00010 <0.00010
9-Oct-08 L694973-1 0.00040 0.00215 0.624 0.000359 <0.0050 3.88 0.0217 <0.000010 0.00217 0.00212 <0.30 0.830 0.00442 2.23 <0.000010 <2.0 0.179 <0.00010 <0.00010

29-Oct-08 L703445-1 0.00070 0.00421 1.24 0.000497 <0.0050 5.79 0.0419 <0.000010 0.00295 0.00326 <0.30 1.04 0.00434 3.38 0.000018 <2.0 0.209 <0.00010 <0.00010
5-Dec-08 L717413-23 Replicate1 0.00029 0.00176 0.386 0.000189 <0.0050 6.39 0.0168 <0.000010 0.00280 0.00236 <0.30 0.999 0.00554 2.53 <0.000010 <2.0 0.230 <0.00010 <0.00010
5-Dec-08 L717413-21 Replicate2 0.00029 0.00195 0.363 0.000202 <0.0050 6.29 0.0168 <0.000010 0.00279 0.00212 <0.30 0.998 0.00572 2.46 <0.000010 <2.0 0.229 <0.00010 <0.00010
6-Jan-09 L723686-5 <0.00010 0.00024 0.031 <0.000050 <0.0050 7.09 0.0032 <0.000010 0.00322 0.00210 <0.30 1.13 0.00545 2.39 <0.000010 <2.0 0.270 <0.00010 <0.00010
1-Feb-09 L732103-1 <0.00010 0.00044 0.058 <0.000050 <0.0050 8.61 0.0035 <0.000010 0.00318 0.00227 <0.30 1.08 0.00441 2.31 <0.000010 <2.0 0.340 <0.00010 <0.00010
4-Mar-09 L740333-1 <0.00010 0.00027 <0.030 <0.000050 <0.0050 7.17 0.0021 <0.000010 0.00307 0.00198 <0.30 1.07 0.00537 2.50 <0.000010 <2.0 0.270 <0.00010 <0.00010
28-Mar-09 L748538-1 <0.00010 0.00028 <0.030 <0.000050 <0.0050 7.93 0.0021 <0.000010 0.00304 0.00189 <0.30 1.12 0.00493 2.46 <0.000010 <2.0 0.266 <0.00010 <0.00010
28-Apr-09 L759011-10 0.00256 0.0148 4.30 0.00148 <0.0050 9.57 0.103 0.000014 0.00296 0.00755 <0.30 1.50 0.00714 5.44 0.000073 <2.0 0.258 <0.00010 <0.00010
27-May-09 L771080-3 0.00062 0.00381 1.15 0.000390 <0.0050 5.54 0.0334 <0.000010 0.00223 0.00310 <0.30 0.867 0.00435 2.95 0.000016 <2.0 0.163 <0.00010 <0.00010
8-Jun-09 L776835-9 0.00493 0.0256 8.72 0.00304 <0.0050 5.32 0.347 0.000022 0.00275 0.0117 0.59 1.51 0.00341 10.0 0.000135 <2.0 0.188 <0.00010 <0.00010

13-Jun-09 L778602-9 0.00233 0.0105 5.02 0.00138 <0.0050 4.24 0.112 <0.000010 0.00226 0.00492 <0.30 1.29 0.00281 7.12 0.000056 <2.0 0.137 <0.00010 <0.00010
19-Jun-09 L781603-2 0.00304 0.0127 6.06 0.00187 <0.0050 4.86 0.147 <0.000010 0.00225 0.00551 <0.30 1.68 0.00286 9.21 0.000054 <2.0 0.161 <0.00010 <0.00010
2-Jul-09 L787346-19 0.00046 0.00243 0.805 0.000303 <0.0050 3.75 0.0240 <0.000010 0.00255 0.00222 <0.30 0.838 0.00326 2.45 0.000011 <2.0 0.147 <0.00010 <0.00010

4-Aug-09 L801967-4 0.00472 0.0247 7.53 0.00381 <0.0050 3.99 0.336 0.000022 0.00183 0.00856 0.89 1.35 0.00195 8.06 0.000091 <2.0 0.172 <0.00010 <0.00010
22-Aug-09 L809879-12 0.00171 0.00750 3.77 0.00105 <0.0050 2.89 0.0854 <0.000010 0.00181 0.00296 <0.30 1.03 0.00148 5.87 0.000027 <2.0 0.114 <0.00010 <0.00010
13-Sep-09 L817873-7 0.00276 0.0213 5.48 0.00190 <0.0050 3.28 0.150 <0.000010 0.00181 0.00504 0.33 1.15 0.00188 7.49 0.000056 <2.0 0.123 <0.00010 <0.00010
27-Sep-09 L824535-9 0.00059 0.00426 1.07 <0.00040 <0.0050 3.65 0.0330 <0.000010 0.00248 <0.0030 <0.30 0.829 0.00368 2.38 <0.000020 <2.0 0.172 <0.00010 <0.00010
31-Oct-09 L837185-9 0.00013 0.00135 0.198 0.000062 <0.0050 4.98 0.0086 <0.000010 0.00280 0.00236 <0.30 0.806 0.00503 2.20 <0.000010 <2.0 0.222 <0.00010 <0.00010
26-Nov-09 L844495-19 <0.00010 <0.00060 0.088 <0.000050 <0.0050 7.10 0.0064 <0.000010 0.00358 0.00295 <0.30 1.06 0.00460 2.32 <0.000010 <2.0 0.296 <0.00010 <0.00010
28-Mar-10 L873292-2 0.00022 0.00226 0.310 0.000135 <0.0050 7.66 0.0122 <0.000010 0.00314 0.00310 <0.30 1.00 0.00405 2.32 <0.000010 <2.0 0.266 <0.00010 <0.00010

5-Jul-10 L905787-21 0.00145 0.00686 3.72 0.00108 <0.0050 3.75 0.0736 0.000012 0.00207 0.00285 <0.30 1.38 0.00186 6.41 0.000031 <2.0 0.158 <0.00010 0.00011
27-Aug-10 L926457-21 0.00107 0.00472 1.61 0.000922 <0.0050 2.37 0.0599 <0.000010 0.00156 0.00169 <0.30 0.792 0.00169 2.66 <0.000010 <2.0 0.122 <0.00010 <0.00010
15-Nov-10 L955725-20 0.00017 0.00150 0.208 0.000079 <0.0050 6.53 0.0087 <0.000010 0.00338 0.00278 <0.30 0.915 0.00506 2.39 <0.000010 <2.0 0.259 <0.00010 <0.00010
31-Mar-11 L991777-9 <0.00010 0.00051 0.055 <0.000050 <0.0050 8.77 0.0034 <0.000010 0.00339 0.00250 <0.30 1.16 0.00494 2.51 <0.000010 <2.0 0.329 <0.00010 <0.00010

4-Jul-11 L1028827-15 Replicate1 0.00242 0.0120 5.64 0.00150 0.00207 4.46 0.125 <0.000010 0.00224 0.00409 <0.30 1.49 0.00271 8.19 0.000047 <2.0 0.166 0.00003 <0.00010
4-Jul-11 L1028827-1 Replicate2 0.00174 0.00855 2.88 0.00129 0.00145 3.61 0.0878 <0.000010 0.00161 0.00296 <0.30 1.06 0.00254 4.32 0.000028 <2.0 0.160 0.00002 <0.00010
5-Sep-11 L1054953-1 0.00375 0.0179 8.65 0.00212 0.00306 5.26 0.205 0.000010 0.00300 0.00795 0.31 1.75 0.00276 10.9 0.000109 <2.0 0.166 0.00005 <0.00010

27-Nov-11 L1091310-10 <0.00010 <0.00050 0.051 <0.000050 0.00067 7.53 0.0030 <0.000010 0.00470 0.00322 <0.30 1.14 0.00481 2.51 <0.000010 <2.0 0.302 0.00001 <0.00010
27-Mar-12 L1131394-10 <0.00010 0.00062 0.030 <0.000050 0.00051 8.47 0.0012 <0.000010 0.00407 0.00292 <0.30 1.17 0.00481 2.65 <0.000010 <2.0 0.325 0.00002 <0.00010
27-Jun-12 L1171873-5 0.00190 0.00880 4.08 0.00115 0.00125 4.42 0.0975 <0.000010 0.00232 0.00402 <0.30 1.20 0.00301 6.30 0.000039 <2.0 0.162 0.00003 <0.00010
5-Jun-13 L1313500-4 0.00109 0.00580 2.36 0.000706 0.00056 4.11 0.0564 <0.000010 0.00228 0.00271 <0.30 0.915 0.00359 3.95 0.000020 <2.0 0.168 <0.000010 <0.00010

10-Sep-13 L1362721-12 0.00150 0.00784 3.25 0.00105 0.00150 2.58 0.0806 <0.000010 0.00147 0.00294 <0.30 0.884 0.00152 4.15 0.000033 <2.0 0.107 0.00002 <0.00010
21-Dec-13 L1406946-32 <0.00010 <0.00050 0.085 <0.000050 0.00082 6.95 0.0031 <0.000010 0.00309 0.00184 <0.30 1.10 0.00481 2.32 <0.000010 <2.0 0.296 <0.000010 <0.00010
17-Jan-14 L1413909-17 Replicate1 0.00023 0.00177 0.405 0.000110 0.00055 7.48 0.0115 <0.000010 0.00291 0.00271 <0.30 1.08 0.00510 2.47 <0.000010 <2.0 0.296 0.00001 <0.00010
17-Jan-14 L1413909-3 Replicate2 0.00024 0.00177 0.412 0.000114 0.00050 7.77 0.0111 <0.000010 0.00286 0.00274 <0.30 1.06 0.00514 2.47 <0.000010 <2.0 0.289 0.00001 <0.00010
1-Apr-14 L1440389-26 <0.00010 <0.0010 0.099 <0.000050 <0.00050 8.29 0.0037 <0.000010 0.00310 0.00221 <0.30 1.15 0.00493 2.48 <0.000010 <2.0 0.328 <0.000010 <0.00010
2-Jul-14 L1482361-8 0.00841 0.0427 17.9 0.00522 0.00577 7.53 0.447 0.000031 0.00338 0.0184 0.98 1.90 0.00338 15.7 0.000212 <2.0 0.192 0.00012 0.00013

12-Nov-14 L1546887-31 0.00033 0.0018 0.5 0.00021 0.00066 6.54 0.016 <0.000010 0.00294 0.0021 <0.30 1.05 0.00522 2.7 <0.000010 <2.0 0.252 <0.000010 <0.00010
22-Feb-15 L1581377-10 <0.00010 0.0006 0.1 <0.000050 <0.00050 7.77 0.003 <0.000010 0.00323 0.0021 <0.30 1.06 0.00545 2.4 <0.000010 <2.0 0.323 0.00001 <0.00010
12-May-15 L1612636-29 0.00307 0.0163 5.7 0.00181 0.00190 6.35 0.170 0.000024 0.00287 0.0079 <0.30 1.12 0.00600 5.5 0.000101 <2.0 0.200 0.00004 <0.00010
26-Aug-15 L1665599-28 0.00240 0.0119 5.5 0.00164 0.00240 3.78 0.133 0.000017 0.00182 0.0044 <0.30 1.16 0.00193 7.0 0.000058 <2.0 0.130 0.00004 <0.00010
17-Nov-15 L1704732-7 <0.00010 0.0005 0.1 <0.000050 <0.0010 7.21 0.006 <0.0000050 0.00286 0.0021 <0.30 0.95 0.00531 2.4 <0.000010 <2.0 0.269 <0.000010 <0.00010
23-Jan-16 L1727972-27 <0.00010 <0.00050 0.0 <0.000050 0.00100 7.65 0.002 <0.0000050 0.00297 0.0021 <0.30 1.07 0.00488 2.5 <0.000010 <2.0 0.299 <0.000010 <0.00010
26-Apr-16 L1761558-27 0.00067 0.0039 1.3 0.00040 0.00120 6.65 0.032 <0.0000050 0.00296 0.0031 <0.30 1.17 0.00592 3.2 0.000021 <2.0 0.245 0.00002 <0.00010
16-Jul-16 L1800582-1 0.00368 0.0177 8.3 0.00223 0.00350 4.05 0.205 0.000027 0.00214 0.0075 0.38 1.38 0.00198 9.0 0.000117 <2.0 0.123 0.00006 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MCTR 25-Oct-2016 L1850386-9 0.00042 0.00228 0.730 0.000221 <0.0010 6.55 0.0235 <0.0000050 0.00294 0.00222 <0.30 1.08 0.00526 2.72 0.000017 <2.0 0.261 0.000012 <0.00010
10-Feb-2017 L1891018-7 <0.00010 <0.00050 0.041 <0.000050 <0.0010 7.74 0.00238 <0.0000050 0.00321 0.00177 <0.30 1.01 0.00567 2.54 <0.000010 <2.0 0.314 <0.000010 <0.00010
21-May-2017 L1929753-32 0.0106 0.0560 19.2 0.00611 0.0053 10.2 0.585 0.000107 0.00417 0.0206 0.77 1.97 0.00691 15.3 0.000296 <2.0 0.206 0.000124 0.00011
26-Aug-2017 L1983785-13 0.00631 0.0314 12.7 0.00431 0.0044 5.81 0.334 0.000031 0.00210 0.0103 0.73 1.49 0.00265 11.2 0.000164 <2.0 0.162 0.000067 <0.00010
25-Nov-2017 L2030143-4  0.00015 0.00137 0.265 0.000097 <0.0010 6.98 0.00957 <0.0000050 0.00291 0.00201 <0.30 1.04 0.00545 2.46 <0.000010 <2.0 0.295 <0.000010 <0.00010
20-Feb-2018 L2061201-11  <0.00010 <0.00050 0.037 <0.000050 <0.0010 8.2 0.00183 <0.0000050 0.00298 0.00195 <0.30 1.11 0.00523 2.53 <0.000010 <2.0 0.309 <0.000010 <0.00010
9-May-2018 L2093552-16  0.00233 0.0126 4.24 0.00137 0.002 6.47 0.114 0.0000077 0.00237 0.00472 <0.30 1.2 0.00572 5.22 0.000038 <2.0 0.194 0.000026 <0.00010

GC-1
23-Sep-07 L559547-13 0.00019 0.00096 0.259 0.000176 <0.0050 1.41 0.0122 <0.000010 0.000853 <0.00050 <0.30 <2.0 0.00130 1.67 <0.000010 <2.0 0.199 <0.00010 <0.00010
29-Oct-08 L703445-14 <0.00010 <0.00090 0.090 <0.000050 <0.0050 1.63 0.0046 <0.000010 0.00122 0.00072 <0.30 0.534 0.00190 2.24 <0.000010 <2.0 0.190 <0.00010 <0.00010
6-Dec-08 L717413-17 <0.00010 0.00083 0.072 <0.000050 <0.0050 1.80 0.0058 <0.000010 0.00118 0.00054 <0.30 0.577 0.00250 2.31 <0.000010 <2.0 0.212 <0.00010 <0.00010

28-Mar-09 L748538-7 0.00021 0.00141 0.311 0.000246 <0.0050 2.30 0.0150 <0.000010 0.00130 0.00080 <0.30 0.713 0.00243 2.49 <0.000010 2.5 0.243 <0.00010 <0.00010
2-Jul-09 L787346-22 <0.00010 0.00060 0.120 0.000070 <0.0050 1.52 0.0050 <0.000010 0.00123 <0.00050 <0.30 0.531 0.00096 1.49 <0.000010 <2.0 0.243 <0.00010 <0.00010

22-Aug-09 L809879-15 0.00339 0.0130 7.16 0.00178 <0.0050 3.22 0.144 <0.000010 0.000698 0.00379 <0.30 1.23 0.00050 8.79 0.000031 <2.0 0.155 <0.00010 <0.00010
1-Dec-09 L845898-3 <0.00010 0.00042 0.06 <0.000050 <0.0050 2.09 0.0044 <0.000010 0.00127 <0.00050 <0.30 0.586 0.00236 2.38 <0.000010 <2.0 0.272 <0.00010 <0.00010
3-Aug-10 L916942-19 0.0124 0.0578 29.1 0.00988 0.0127 7.63 0.620 0.000079 0.000851 0.0129 1.61 3.40 0.00109 24.3 0.000119 <2.0 0.233 <0.00010 0.00014
15-Nov-10 L955725-32 <0.00010 0.00073 0.057 <0.000050 <0.0050 1.99 0.0036 <0.000010 0.00133 0.00061 <0.30 0.731 0.00191 2.31 <0.000010 <2.0 0.263 <0.00010 <0.00010
5-Mar-11 L985810-5 <0.00010 <0.00050 <0.030 <0.000050 <0.0050 2.25 0.0027 <0.000010 0.00127 0.00057 <0.30 0.783 0.00245 2.24 <0.000010 2.3 0.269 <0.00010 0.00022
31-Mar-11 L991777-7 <0.00010 0.00055 <0.030 <0.000050 <0.0050 2.59 0.0036 <0.000010 0.00138 0.00070 <0.30 0.791 0.00248 2.37 <0.000010 2.7 0.302 <0.00010 <0.00010
2-May-11 L1002688-12 <0.00010 0.00063 <0.030 <0.000050 <0.0050 2.85 0.0030 <0.000010 0.00137 0.00075 <0.30 0.868 0.00230 2.47 <0.000010 2.7 0.325 <0.00010 <0.00010
5-Jun-11 L1014013-14 0.00063 0.00390 1.43 0.000403 <0.0050 1.46 0.0324 <0.000010 0.000925 0.00073 <0.30 0.627 0.00081 2.93 <0.000010 <2.0 0.174 <0.00010 <0.00010
4-Jul-11 L1028827-2 0.00026 0.00134 0.431 0.000197 0.00065 1.21 0.0141 <0.000010 0.000919 <0.00050 <0.30 0.507 0.00081 1.64 <0.000010 <2.0 0.195 <0.000010 <0.00010

1-Aug-11 L1039955-11 0.00033 0.00186 0.448 0.000289 <0.00050 1.04 0.0174 <0.000010 0.000721 <0.00050 <0.30 0.432 0.00071 1.64 <0.000010 <2.0 0.172 <0.000010 <0.00010
5-Sep-11 L1054953-12 0.00236 0.0109 4.94 0.00161 0.00261 2.65 0.126 <0.000010 0.000938 0.00268 0.44 1.17 0.00091 6.39 0.000020 <2.0 0.226 0.00002 <0.00010
1-Oct-11 L1067383-7 0.00017 0.00091 0.306 0.000095 0.00089 1.64 0.0093 <0.000010 0.00116 0.00052 <0.30 0.819 0.00165 2.46 <0.000010 <2.0 0.205 <0.000010 <0.00010
26-Oct-11 L1079029-18 <0.00010 0.00062 0.083 <0.000050 0.00122 1.86 0.0052 <0.000010 0.00141 0.00062 <0.30 0.786 0.00191 2.36 <0.000010 <2.0 0.247 <0.000010 <0.00010
27-Nov-11 L1091310-4 <0.00010 <0.00050 0.078 <0.000050 0.00082 1.97 0.0046 <0.000010 0.00139 0.00066 <0.30 0.774 0.00218 2.41 <0.000010 <2.0 0.264 <0.000010 <0.00010

9-Jan-12 L1103291-4 <0.00010 <0.00050 0.038 <0.000050 0.00093 2.42 0.0041 <0.000010 0.00143 0.00079 <0.30 0.844 0.00223 2.50 <0.000010 2.8 0.295 <0.000010 <0.00010
30-Jan-12 L1111122-3 <0.00010 <0.00050 0.041 <0.000050 0.00099 2.32 0.0041 <0.000010 0.00144 0.00079 <0.30 0.837 0.00240 2.47 <0.000010 2.4 0.274 <0.000010 <0.00010
27-Mar-12 L1131394-8 <0.00010 <0.00050 <0.030 <0.000050 0.00099 2.43 0.0034 <0.000010 0.00144 0.00078 <0.30 0.833 0.00265 2.34 <0.000010 2.5 0.287 <0.000010 <0.00010
1-May-12 L1143005-7 <0.00010 0.00125 0.068 <0.000050 0.00129 2.36 0.0058 <0.000010 0.00139 0.00123 <0.30 0.879 0.00249 2.80 <0.000010 2.0 0.273 <0.000010 <0.00010

28-May-12 L1155050-7 0.00020 0.00141 0.361 0.000138 0.00076 1.79 0.0092 <0.000010 0.00119 0.00070 <0.30 0.779 0.00173 2.39 <0.000010 <2.0 0.250 <0.000010 <0.00010
28-Jun-12 L1171583-5 0.00075 0.00345 1.45 0.000430 0.00082 1.47 0.0314 <0.000010 0.000866 0.00102 <0.30 0.704 0.00088 2.61 <0.000010 <2.0 0.182 <0.000010 <0.00010
1-Aug-12 L1190018-26 Replicate1 0.00138 0.00555 2.93 0.000824 0.00130 1.72 0.0581 <0.000010 0.000629 0.00165 <0.30 0.625 0.00062 3.49 <0.000010 <2.0 0.170 <0.000010 <0.00010
1-Aug-12 L1190018-7 Replicate2 0.00143 0.00571 3.06 0.000819 0.00142 1.77 0.0603 <0.000010 0.000693 0.00174 <0.30 0.627 0.00062 3.66 0.000010 <2.0 0.165 <0.000010 <0.00010
5-Oct-12 L1221669-20 0.00015 0.00090 0.278 0.000087 <0.00050 1.51 0.0071 <0.000010 0.00107 <0.00050 <0.30 0.626 0.00145 2.01 <0.000010 <2.0 0.216 <0.000010 <0.00010
9-Feb-13 L1267868-14 <0.00010 <0.00050 0.034 <0.000050 <0.00050 2.39 0.0037 <0.000010 0.00145 0.00069 <0.30 0.792 0.00264 2.34 <0.000010 2.6 0.303 <0.000010 <0.00010
3-Mar-13 L1275970-26 Replicate1 <0.00010 <0.00050 0.030 <0.000050 0.00110 2.73 0.0034 <0.000010 0.00136 0.00077 <0.30 0.803 0.00265 2.40 <0.000010 2.8 0.292 <0.000010 <0.00010
3-Mar-13 L1275970-11 Replicate2 <0.00010 <0.00050 0.034 <0.000050 0.00110 2.40 0.0036 <0.000010 0.00137 0.00076 <0.30 0.774 0.00263 2.34 <0.000010 2.7 0.294 <0.000010 <0.00010
31-Mar-13 L1285027-23 <0.00010 0.00190 0.043 <0.000050 0.00099 2.47 0.0038 <0.000010 0.00142 0.00082 <0.30 0.803 0.00273 2.28 <0.000010 2.6 0.294 <0.000010 <0.00010
5-Jun-13 L1313500-5 0.00043 0.00206 0.853 0.000184 <0.00050 1.31 0.0171 <0.000010 0.000766 0.00070 <0.30 0.596 0.00086 2.12 <0.000010 <2.0 0.145 <0.000010 <0.00010

10-Sep-13 L1362721-13 0.00318 0.0124 7.07 0.00170 0.00356 3.16 0.153 <0.000010 0.000775 0.00351 0.34 1.20 0.00084 7.46 0.000023 <2.0 0.184 0.00002 <0.00010
21-Dec-13 L1406946-31 0.00012 0.00077 0.198 0.000072 0.00119 2.14 0.0063 <0.000010 0.00134 0.00066 <0.30 0.704 0.00227 2.33 0.000011 2.1 0.294 0.00001 <0.00010
15-Jan-14 L1413912-10 0.00064 0.00399 1.19 0.000384 0.00144 2.30 0.0289 <0.000010 0.00120 0.00158 <0.30 0.903 0.00238 3.24 0.000021 <2.0 0.247 0.00001 <0.00010
1-Apr-14 L1440389-13 <0.00010 0.00096 0.036 <0.000050 0.00113 2.53 0.0036 <0.000010 0.00139 0.00081 <0.30 0.776 0.00270 2.32 <0.000010 2.5 0.296 <0.000010 <0.00010
2-Jul-14 L1482361-13 0.00447 0.0182 8.21 0.00305 0.00382 3.45 0.203 <0.000010 0.000607 0.00471 0.67 1.17 0.00052 7.71 0.000035 <2.0 0.174 0.00003 <0.00010

11-Nov-14 L1546887-18 <0.00010 0.0009 0.09 0.00006 0.00063 1.80 0.004 <0.000010 0.001230 0.00054 <0.30 0.67 0.00204 2.07 <0.000010 <2.0 0.255 <0.000010 <0.00010
22-Feb-15 L1581377-18 <0.00010 0.0005 <0.030 <0.000050 <0.00050 2.20 0.003 <0.000010 0.001500 0.00085 <0.30 0.78 0.00273 2.35 <0.000010 2.3 0.328 <0.000010 <0.00010
12-May-15 L1612636-27 0.00028 0.0020 0.51 0.00017 <0.0010 1.62 0.014 <0.0000050 0.001010 0.00059 <0.30 0.69 0.00124 2.11 <0.000010 <2.0 0.233 <0.000010 <0.00010
26-Aug-15 L1665599-26 0.00535 0.0197 11.90 0.00338 0.00500 4.52 0.231 0.000019 0.000820 0.00498 0.49 1.34 0.00083 11.10 0.000037 <2.0 0.202 0.00004 <0.00010
15-Nov-15 L1704708-10 <0.00010 <0.00050 0.05 <0.000050 <0.0010 1.99 0.004 <0.0000050 0.001380 0.00066 <0.30 0.67 0.00207 2.30 <0.000010 <2.0 0.295 <0.000010 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

GC-1 23-Jan-16 L1727972-25 <0.00010 <0.00050 0.05 <0.000050 0.00150 2.16 0.003 <0.0000050 0.001320 0.00055 <0.30 0.72 0.00242 2.39 <0.000010 2.0 0.298 <0.000010 <0.00010
26-Apr-16 L1761558-25 <0.00010 0.0008 0.12 <0.000050 <0.0010 1.91 0.004 <0.0000050 0.001290 0.00051 <0.30 0.82 0.00185 2.34 <0.000010 <2.0 0.272 <0.000010 <0.00010
16-Jul-16 L1800582-2 0.00201 0.0102 4.63 0.00139 0.00260 2.17 0.089 0.000008 0.000751 0.00216 <0.30 0.88 0.00068 5.43 0.000014 <2.0 0.171 0.00002 <0.00010

25-Oct-2016 L1850386-8 <0.00010 <0.00050 0.060 <0.000050 <0.0010 1.93 0.00274 <0.0000050 0.00131 <0.00050 <0.30 0.707 0.00239 2.13 <0.000010 <2.0 0.288 <0.000010 <0.00010
11-Feb-2017 L1891018-16 <0.00010 0.00059 0.111 <0.000050 0.0015 2.37 0.00519 <0.0000050 0.00140 0.00066 <0.30 0.716 0.00283 2.51 <0.000010 2.3 0.315 <0.000010 <0.00010
21-May-2017 L1929753-25 0.00288 0.0119 5.27 0.00195 0.0024 3.32 0.122 0.0000108 0.000970 0.00305 0.46 1.08 0.00126 5.29 0.000021 <2.0 0.254 0.000021 <0.00010
26-Aug-2017 L1983785-14 0.00190 0.00774 3.96 0.00161 0.0021 2.29 0.0881 <0.000025 0.000731 0.00210 <0.30 0.894 0.000857 4.44 0.000017 <2.0 0.206 0.000018 <0.00010
24-Nov-2017 L2028734-27  <0.00010 0.0006 0.084 <0.000050 <0.0010 2.22 0.00349 <0.0000050 0.00142 0.00058 <0.30 0.771 0.00247 2.31 <0.000010 <2.0 0.289 <0.000010 <0.00010
20-Feb-2018 L2061201-10  <0.00010 <0.0010 0.046 <0.000050 <0.0010 2.54 0.00317 <0.0000050 0.00137 0.00070 <0.30 0.823 0.00275 2.43 <0.000010 2.4 0.305 <0.000010 <0.00010
9-May-2018 L2093552-15  0.00033 0.00182 0.491 0.000325 <0.0010 1.62 0.0145 <0.0000050 0.000851 0.00058 <0.30 0.679 0.00119 1.8 <0.000010 <2.0 0.215 <0.000010 <0.00010

MC1A-US
3-Aug-10 L916942-20 0.00642 0.157 17.6 0.0368 0.00790 2.89 0.507 0.000058 0.00288 0.00213 1.23 1.89 0.00152 9.45 0.000488 <2.0 0.094 0.00023 0.00016
27-Aug-10 L926457-17 0.0104 0.872 17.5 0.0277 <0.0050 2.67 1.14 0.000051 0.00145 0.00326 0.90 0.714 0.00104 3.85 0.000102 <2.0 0.142 <0.00010 <0.00010
28-Sep-10 L938295-8 0.00225 0.0689 3.08 0.00525 <0.0050 0.93 0.280 0.000097 0.000866 0.00086 0.37 0.624 0.00040 2.89 0.000028 <2.0 0.099 <0.00010 <0.00010
21-Oct-10 L946802-5 0.0699 5.20 152 0.0581 0.0165 10.6 3.89 <0.000010 0.0300 0.0189 7.24 1.21 0.0180 8.77 0.000132 2.9 0.453 0.00022 0.00020
15-Nov-10 L955725-16 0.0194 1.46 41.8 0.0153 0.00540 4.44 1.28 <0.000010 0.00743 0.00561 1.35 0.715 0.00410 4.44 0.000030 <2.0 0.343 <0.00010 <0.00010
15-Dec-10 L963832-7 0.0484 3.72 95.6 0.0395 0.0159 10.8 3.87 <0.000010 0.00878 0.0130 1.68 1.17 0.00537 8.45 0.000054 4.3 0.616 0.00016 <0.00010
31-Mar-11 L991777-12 0.0303 1.58 55.5 0.0195 0.0113 9.91 3.50 <0.000010 0.00474 0.00811 1.16 1.07 0.00279 6.32 0.000026 5.1 0.696 <0.00010 <0.00010
2-May-11 L1002688-16 0.0096 0.416 18.5 0.00568 <0.0050 4.40 0.998 <0.000010 0.00339 0.00284 0.72 0.788 0.00223 3.67 0.000015 2.4 0.465 <0.00010 <0.00010
5-Jun-11 L1014013-11 0.0105 0.473 28.1 0.00857 <0.0050 2.26 0.469 0.000017 0.00683 0.00279 1.56 1.14 0.00347 13.6 0.000062 <2.0 0.122 <0.00010 <0.00010
4-Jul-11 L1028827-7 0.00294 0.210 6.06 0.00373 0.00188 1.27 0.198 <0.000010 0.00145 0.00106 <0.30 0.681 0.00060 4.14 0.000036 <2.0 0.112 0.00004 <0.00010

1-Aug-11 L1041095-8 0.00192 0.104 3.72 0.00362 0.00154 1.24 0.127 <0.000010 0.00135 0.00091 <0.30 0.759 0.00044 3.35 0.000033 <2.0 0.118 0.00004 <0.00010
5-Sep-11 L1054953-5 0.0252 1.97 48.4 0.0266 0.0123 6.19 2.13 0.000026 0.00634 0.00837 1.78 1.55 0.00378 16.1 0.000126 <2.0 0.215 0.00014 <0.00010
1-Oct-11 L1067383-12 0.0114 0.815 30.4 0.00844 0.00340 2.85 0.476 <0.000010 0.00836 0.00299 1.12 0.913 0.00334 6.98 0.000054 <2.0 0.273 0.00006 <0.00010
26-Oct-11 L1079029-15 0.0221 1.45 56.7 0.0125 0.00544 3.93 0.832 <0.000010 0.0105 0.00516 2.02 0.882 0.00521 5.74 0.000032 <2.0 0.326 0.00006 <0.00010
27-Mar-12 L1131394-14 0.0445 2.17 93.6 0.0246 0.00950 10.6 3.82 <0.000010 0.00927 0.0105 3.57 1.06 0.00617 6.52 0.000037 5.1 0.745 0.00009 <0.00020
1-May-12 L1143005-12 0.0700 3.27 168 0.0517 0.0140 13.7 4.66 <0.000010 0.0240 0.0161 11.5 1.00 0.0218 6.58 0.000155 3.4 0.548 0.00010 0.00046
28-May-12 L1155050-10 0.0298 1.08 90.9 0.0212 0.00446 3.11 0.627 <0.000010 0.0232 0.00613 6.57 0.916 0.0205 6.68 0.000098 <2.0 0.205 0.00009 0.00051
27-Jun-12 L1171873-8 0.0771 7.30 125 0.0662 0.0204 11.7 5.23 0.000042 0.0194 0.0237 4.63 1.49 0.00978 11.6 0.000236 2.3 0.390 0.00019 <0.00020
1-Aug-12 L1190018-13 0.0230 2.76 38.0 0.0337 0.0114 6.04 2.37 0.000016 0.00374 0.00912 0.65 1.57 0.00206 17.5 0.000106 2.0 0.260 0.00015 <0.00010
5-Oct-12 L1221669-17 0.0093 0.498 25.5 0.00602 0.00275 2.07 0.329 <0.000010 0.00532 0.00231 1.09 0.826 0.00363 5.38 0.000041 <2.0 0.177 0.00005 0.00012
6-Feb-13 L1267070-5 0.0340 1.89 69.0 0.0167 0.0111 8.91 2.82 <0.000010 0.00637 0.00835 1.62 0.978 0.00470 6.49 0.000030 4.5 0.638 0.00008 <0.00010
1-Apr-13 L1285027-29 0.0401 1.90 76.9 0.0200 0.0132 10.2 3.54 <0.000010 0.00563 0.00927 2.04 1.06 0.00334 6.96 0.000042 5.0 0.666 0.00008 <0.00010
5-Jun-13 L1313121-32 0.00859 0.394 22.3 0.0103 0.00438 2.19 0.393 <0.000010 0.00597 0.00264 1.28 1.10 0.00310 7.47 0.000118 <2.0 0.128 0.00007 <0.00010
1-Jul-13 L1328124-11 0.00578 0.265 13.4 0.0100 0.00553 2.40 0.418 0.000040 0.00170 0.00212 0.58 1.22 0.00076 13.7 0.000115 <2.0 0.088 0.00009 <0.00010
31-Jul-13 L1341914-5 0.00397 0.0808 9.48 0.0149 0.00475 2.04 0.347 <0.000010 0.00138 0.00157 0.50 1.34 0.00062 10.0 0.000198 <2.0 0.063 0.00011 0.00011
9-Sep-13 L1360460-9 0.00258 0.0668 6.03 0.00480 0.00327 1.35 0.215 <0.000010 0.000744 0.00094 <0.30 0.880 0.00032 8.86 0.000044 <2.0 0.066 0.00006 <0.00010
2-Oct-13 L1373280-5 0.00458 0.221 9.77 0.00636 0.00230 1.69 0.317 0.000010 0.00205 0.00146 <0.30 0.651 0.00100 4.95 0.000082 <2.0 0.144 0.00004 <0.00010

17-Nov-13 L1393661-7 0.0213 1.26 52.2 0.00780 0.00514 4.37 0.976 <0.000010 0.00675 0.00481 1.56 0.771 0.00460 5.12 0.000020 2.1 0.330 0.00006 <0.00010
18-Dec-13 L1406226-4 0.0281 1.62 65.6 0.0115 0.00939 6.53 1.76 <0.000010 0.00791 0.00660 1.69 0.814 0.00550 5.24 0.000026 3.2 0.523 0.00006 <0.00010
19-Jan-14 L1415007-5 0.0457 2.25 97.7 0.0216 0.0122 9.91 2.91 <0.000010 0.0117 0.0107 3.63 0.888 0.00917 5.83 0.000041 3.9 0.656 0.00008 <0.00010
5-Apr-14 L1440389-45 0.118 6.69 197 0.0799 0.0432 37.1 14.20 <0.000010 0.00812 0.0336 2.76 2.15 0.00769 17.0 0.000121 11.8 1.33 0.00027 <0.00020
7-May-14 L1454422-2 0.0137 0.451 33.1 0.0104 0.00395 2.68 0.659 0.000013 0.00623 0.00342 2.19 0.863 0.00471 4.18 0.000060 <2.0 0.222 0.00005 0.00013
27-May-14 L1462243-17 0.0326 1.18 98.0 0.0227 0.0110 4.28 0.921 0.000025 0.0234 0.00718 5.98 1.59 0.0171 11.7 0.000122 <2.0 0.181 0.00013 0.00038
3-Jun-14 L1466849-2 0.0417 2.38 119 0.0381 0.0114 5.10 1.46 0.000030 0.0281 0.0101 7.02 1.54 0.0180 11.7 0.000127 <2.0 0.222 0.00015 0.00032
8-Jun-14 L1469016-5 0.0277 1.64 73.9 0.0177 0.00602 3.19 0.975 0.000035 0.0162 0.00662 4.37 0.519 0.00928 4.12 0.000071 <2.0 0.164 0.00006 <0.00010
19-Jun-14 L1475203-22 Replicate1 0.0487 4.34 91.5 0.0394 0.0138 7.81 2.83 0.000012 0.0147 0.0141 2.88 1.20 0.00798 11.5 0.000141 <2.0 0.288 0.00015 <0.00010
19-Jun-14 L1475203-21 Replicate2 0.0338 3.05 66.5 0.0296 0.0107 5.54 1.99 <0.000010 0.0107 0.00995 2.09 0.863 0.00605 9.40 0.000096 <2.0 0.209 0.00011 <0.00010
26-Jun-14 L1479007-26 Replicate1 0.0185 1.23 42.0 0.0145 0.0103 4.29 1.07 0.000034 0.00699 0.00519 1.66 1.67 0.00370 17.8 0.000161 <2.0 0.112 0.00013 0.00011
26-Jun-14 L1479007-17 Replicate2 0.0187 1.28 43.7 0.0148 0.0101 4.23 1.08 0.000036 0.00743 0.00508 1.73 1.51 0.00401 20.3 0.000132 <2.0 0.109 0.00012 0.00010
2-Jul-14 L1482361-5 0.0202 1.26 41.7 0.0314 0.0167 6.33 1.60 0.000110 0.00507 0.00683 1.85 2.39 0.00258 22.4 0.000306 <2.0 0.166 0.00019 0.00017

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1A-US 7-Aug-14 L1500006-1 0.00539 0.220 13.1 0.00677 0.00590 2.05 0.387 0.000027 0.00145 0.00166 0.54 1.06 0.00065 8.44 0.000099 <2.0 0.080 0.00009 <0.00010
9-Sep-14 L1517070-5 0.00472 0.171 11.0 0.00560 0.00385 1.59 0.305 0.000033 0.00136 0.00138 0.44 1.00 0.00085 7.08 0.000064 <2.0 0.077 0.00009 0.00014
12-Sep-14 L1517902-13 0.00528 0.283 12.8 0.00295 0.00290 1.30 0.262 <0.000010 0.00185 0.00140 0.33 0.652 0.00096 5.27 0.000024 <2.0 0.087 0.00004 <0.00010
21-Sep-14 L1522239-1 0.0107 0.148 24.8 0.0175 0.0127 4.39 0.819 0.000089 0.00296 0.00381 1.45 2.00 0.00180 17.0 0.000195 <2.0 0.096 0.00018 0.00017
28-Sep-14 L1527109-21 0.00686 0.123 16.2 0.0147 0.00790 2.86 0.514 0.000052 0.00206 0.00228 0.81 1.75 0.00112 11.4 0.000221 0.7 0.084 0.00015 0.00012
4-Oct-14 L1529967-25 Replicate1 0.00795 0.309 18.8 0.0072 0.00413 1.95 0.390 <0.000010 0.00341 0.00219 0.84 1.00 0.00236 8.0 0.000111 <2.0 0.100 0.00007 <0.00010
4-Oct-14 L1529967-21 Replicate2 0.00777 0.309 18.5 0.0068 0.00396 1.88 0.387 <0.000010 0.00339 0.00204 0.82 0.95 0.00226 7.9 0.000086 <2.0 0.101 0.00008 <0.00010

11-Nov-14 L1546887-9 0.03310 2.140 85.3 0.0137 0.00908 5.99 1.360 <0.000010 0.01230 0.00805 2.12 0.69 0.00769 4.9 0.000048 2.4 0.362 0.00008 <0.00010
18-Nov-14 L1549335-3 0.03290 2.270 83.6 0.0133 0.00904 5.90 1.480 <0.000010 0.01100 0.00824 1.85 0.75 0.00666 5.5 0.000039 2.5 0.402 0.00008 <0.00010
27-Nov-14 L1552499-23 0.03940 2.730 95.6 0.0204 0.01260 8.22 2.400 0.000033 0.01130 0.01060 1.95 0.82 0.00774 6.5 0.000061 3.2 0.481 0.00009 <0.00010
4-Dec-14 L1556366-10 0.03910 2.810 89.6 0.0185 0.01270 8.16 2.430 <0.000010 0.00945 0.01070 1.70 0.82 0.00631 6.0 0.000044 3.3 0.507 0.00009 <0.00010
7-Dec-14 L1556392-4 0.03840 2.750 86.3 0.0180 0.01160 8.76 2.370 <0.000010 0.00979 0.01010 1.69 0.90 0.00634 6.3 0.000055 3.4 0.520 0.00009 <0.00010
24-Jan-15 L1570999-6 0.06360 3.660 140.0 0.0345 0.01930 14.60 5.210 <0.000010 0.01420 0.01670 3.75 1.09 0.01240 8.1 0.000442 4.6 0.692 0.00012 <0.00010
22-Feb-15 L1581377-5 0.05320 2.810 117.0 0.0302 0.01570 11.70 3.720 <0.000010 0.01220 0.01320 3.29 1.00 0.00856 7.2 0.000047 5.1 0.744 0.00011 <0.00010
21-Mar-15 L1590526-4 0.04620 2.260 94.3 0.0235 0.01420 11.10 3.430 <0.000010 0.01010 0.01140 2.80 0.99 0.00774 6.2 0.000047 4.4 0.714 0.00009 <0.00010
25-Apr-15 L1603745-5 0.03900 1.550 94.7 0.0222 0.01070 8.68 2.480 0.000008 0.01430 0.00912 5.02 0.77 0.01200 4.7 0.000093 2.6 0.468 0.00006 <0.00010
13-May-15 L1612636-37 0.02310 0.569 69.9 0.0163 0.00840 3.76 0.616 0.000041 0.01430 0.00560 3.51 1.27 0.01270 9.8 0.000217 <2.0 0.183 0.00010 0.00022
20-Jun-15 L1631335-7 0.01040 0.726 24.7 0.0067 0.00460 2.20 0.525 0.000020 0.00363 0.00289 0.77 0.86 0.00205 7.1 0.000048 <2.0 0.100 0.00007 <0.00010
17-Jul-15 L1644833-12 0.00510 0.149 11.0 0.0073 0.00530 1.96 0.332 0.000040 0.00109 0.00150 0.39 0.95 0.00061 10.6 0.000092 <2.0 0.063 0.00009 <0.00010

26-Aug-15 L1665599-36 0.00439 0.203 10.5 0.0043 0.00300 1.33 0.261 0.000018 0.00147 0.00123 <0.30 0.74 0.00072 6.5 0.000033 <2.0 0.071 0.00005 <0.00010
24-Sep-15 L1679782-6 0.02930 1.870 72.6 0.0178 0.01030 6.00 1.520 0.000010 0.01090 0.00805 1.86 1.32 0.00692 9.3 0.000061 <2.0 0.263 0.00012 <0.00010
26-Oct-15 L1694687-6 0.04710 3.060 116.0 0.0275 0.01410 7.84 2.480 0.000012 0.01860 0.01290 3.18 0.94 0.01040 8.3 0.000081 2.1 0.308 0.00012 <0.00010
17-Nov-15 L1704732-9 0.03350 2.190 88.5 0.0096 0.00820 6.23 1.240 0.000015 0.01210 0.00738 1.86 0.76 0.00784 5.4 0.000029 2.3 0.353 0.00007 <0.00010
19-Dec-15 L1716796-4 0.02370 1.360 61.6 0.0065 0.00690 5.98 1.170 <0.0000050 0.00762 0.00547 1.18 0.71 0.00514 4.6 0.000022 3.2 0.481 0.00005 <0.00010
23-Jan-16 L1727972-30 0.03490 1.640 78.5 0.0071 0.01050 7.62 1.910 <0.0000050 0.00801 0.00745 1.46 0.78 0.00576 5.2 0.000020 3.9 0.568 0.00006 <0.00010
24-Feb-16 L1738788-10 0.05250 2.020 123.0 0.0142 0.01270 10.50 2.580 <0.0000050 0.01580 0.01150 4.57 0.84 0.01250 5.6 0.000031 4.8 0.652 0.00006 <0.00010
26-Mar-16 L1748992-12 0.03970 1.830 84.6 0.0194 0.01200 10.10 2.780 <0.0000050 0.00973 0.01030 2.21 1.05 0.00742 5.9 0.000024 4.1 0.703 0.00006 <0.00010
26-Apr-16 L1761558-30 0.03650 0.997 110.0 0.0140 0.00940 4.84 0.678 0.000008 0.02090 0.00746 4.77 1.45 0.01930 9.4 0.000054 2.1 0.233 0.00009 0.00029
19-May-16 L1772515-6 0.01460 0.614 44.2 0.0118 0.00580 2.84 0.524 0.000015 0.00804 0.00411 1.66 0.95 0.00512 7.6 0.000107 <2.0 0.143 0.00007 <0.00010
19-Jun-16 L1787135-3 0.01550 1.240 33.6 0.0102 0.00810 3.61 0.958 0.000014 0.00395 0.00491 0.85 1.10 0.00204 9.8 0.000093 <2.0 0.120 0.00007 <0.00010
16-Jul-16 L1800582-16 Replicate1 0.00517 0.201 11.4 0.0052 0.00560 1.99 0.373 0.000023 0.00116 0.00165 0.39 1.03 0.00047 7.7 0.000059 <2.0 0.064 0.00008 <0.00010
16-Jul-16 L1800582-3 Replicate2 0.00518 0.191 11.5 0.0054 0.00600 2.11 0.367 0.000022 0.00106 0.00160 0.38 1.18 0.00043 9.1 0.000061 <2.0 0.064 0.00008 <0.00010

20-Aug-16 L1818676-12 0.00322 0.114 6.6 0.0039 0.00270 1.12 0.224 0.000026 0.00084 0.00100 <0.30 0.48 0.00035 2.8 0.000031 <2.0 0.049 0.00004 <0.00010
16-Sep-16 L1832249-1  0.01090 0.471 23.6 0.0093 0.00630 3.01 0.874 0.000049 0.00325 0.00344 0.86 0.75 0.00234 5.6 0.000077 <2.0 0.100 0.00008 <0.00010
25-Oct-16 L1850386-12 0.0326 1.98 76.0 0.0164 0.0107 6.60 1.82 0.0000059 0.00852 0.00943 1.06 0.595 0.00560 5.20 0.000043 2.3 0.396 0.000082 <0.00010
22-Nov-16 L1862185-12 0.0525 2.48 119 0.0185 0.0156 10.0 2.51 <0.0000050 0.0131 0.0122 3.10 0.805 0.0113 6.14 0.000052 3.4 0.492 0.000088 <0.00010
17-Dec-16 L1872192-6 0.0498 2.71 115 0.0173 0.0156 11.2 3.20 <0.0000050 0.00916 0.0128 1.86 0.809 0.00758 7.18 0.000038 4.0 0.572 0.000093 <0.00010
9-Feb-17 L1891018-1 0.0496 2.51 100 0.0272 0.0191 13.8 4.30 <0.0000050 0.00727 0.0136 1.42 0.992 0.00590 8.88 0.000035 5.0 0.766 0.000106 <0.00010

20-May-17 L1929753-3 0.172 7.02 533 0.172 0.0323 24.2 5.52 0.0000115 0.120 0.0383 35.5 1.11 0.0954 9.11 0.000375 3.2 0.501 0.000218 0.00142
26-Aug-2017 L1983785-17 Replicate1 0.00455 0.151 9.48 0.00433 0.0031 1.37 0.297 <0.000025 0.00127 0.00141 0.31 0.549 0.000900 3.35 0.000044 <2.0 0.0723 0.000044 <0.00010
26-Aug-2017 L1983785-15 Replicate2 0.00472 0.154 9.99 0.00430 0.0034 1.49 0.305 <0.000025 0.00131 0.00150 0.35 0.556 0.000954 3.53 0.000067 <2.0 0.0717 0.000046 <0.00010
27-Sep-2017 L2001337-3 Replicate1 0.0151 0.694 34.3 0.01280 0.0117 4.61 1.13 <0.000050 0.00472 0.00471 1.32 1.42 0.00322 9.14 0.000146 <2.0 0.121 0.000119 <0.00010
27-Sep-2017 L2001337-4 Replicate2 0.0171 0.744 39.2 0.01530 0.0135 5.49 1.24 <0.000050 0.00493 0.00544 1.48 1.53 0.00346 11 0.000151 <2.0 0.125 0.000123 0.00010
28-Oct-2017 L2015832-2 Replicate1 0.0601 4.05 138 0.04090 0.0208 12.7 3.81 <0.000025 0.0205 0.01840 3.94 1.21 0.0135 10.3 0.000157 2.6 0.423 0.000135 <0.00010
28-Oct-2017 L2015832-4 Replicate2 0.0604 4.1 142 0.04140 0.021 12.7 3.82 <0.000025 0.0208 0.01830 3.86 1.2 0.0134 10.3 0.000144 2.6 0.426 0.000143 <0.00010
25-Nov-2017 L2030143-1  0.0503 3.32 118 0.02310 0.0184 11 2.86 0.0000059 0.0113 0.01370 1.85 0.824 0.00789 7.31 0.000046 3.2 0.495 0.0001 <0.00010
5-Dec-2017 L2033141-5  0.0337 1.63 85.3 0.00717 0.01 6.45 1.17 <0.0000050 0.00908 0.00757 1.5 0.638 0.00662 4.7 0.000021 2.9 0.419 0.000061 <0.00010
19-Jan-2018 L2048146-2  0.035 1.84 74.9 0.01530 0.0128 9.11 2.56 <0.0000050 0.00653 0.00931 1.07 0.769 0.00462 5.93 0.000023 3.7 0.525 0.000063 <0.00010
20-Feb-2018 L2061201-16  0.0381 1.8 79.9 0.01610 0.0143 9.89 2.81 <0.0000050 0.00646 0.01030 1.06 0.82 0.00447 6.22 0.000017 4.4 0.622 0.000063 <0.00010
28-Mar-2018 L2074292-19  0.138 7.54 306 0.10000 0.0534 39.1 12.8 0.0000101 0.0146 0.03960 3.04 2.11 0.0115 20.1 0.00009 9.5 1.19 0.000338 <0.00020
22-Apr-2018 L2084010-1  0.0471 1.9 102 0.02540 0.0154 12.8 3.59 <0.0000050 0.0104 0.01220 2.85 0.879 0.0086 6.34 0.000048 4.7 0.706 0.000074 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1A-US 9-May-2018 L2093552-7 Replicate1 0.0727 2.17 202 0.05000 0.0195 10.4 2.29 <0.00010 0.0464 0.01650 13 1.13 0.0382 7.24 0.000192 <2.0 0.268 0.000123 0.00037
9-May-2018 L2093552-33 Replicate2 0.0678 2.11 194 0.04710 0.0181 9.64 2.17 0.000052 0.0455 0.01550 12.1 0.923 0.0366 5.93 0.000163 <2.0 0.263 0.000107 0.00033
17-Jun-2018 L2115837-1  0.013 0.488 31.2 0.02250 0.0111 4.06 0.948 0.000125 0.00452 0.00416 1.54 1.3 0.00255 9.06 0.000369 <2.0 0.123 0.000138 0.00014
15-Jul-2018 L2132363-1  0.00688 0.376 14.7 0.00532 0.0042 2.05 0.383 <0.000025 0.00177 0.00208 0.33 0.605 0.00082 3.72 0.000035 <2.0 0.076 0.000049 <0.00010

MC1A
2-May-10 L884476-6 0.0484 2.42 116 0.0640 0.0100 8.03 2.60 <0.000010 0.0232 0.0112 9.49 2.24 0.0202 9.11 0.000347 2.9 0.390 0.00025 0.00037
26-May-10 L891484-8 0.0528 3.12 122 0.106 0.0200 11.1 3.37 0.000020 0.0235 0.0126 5.87 2.78 0.0112 21.4 0.00177 2.9 0.398 0.00036 <0.00020

5-Jul-10 L905787-17 0.0104 0.784 20.8 0.0167 0.00570 2.84 0.753 0.000021 0.00256 0.00322 0.41 1.15 0.00103 8.66 0.000118 <2.0 0.140 <0.00010 <0.00010
3-Aug-10 L916942-8 0.00459 0.143 11.9 0.0547 0.00570 1.94 0.488 0.000092 0.00304 0.00141 1.45 1.26 0.00137 9.30 0.000334 <2.0 0.090 0.00013 <0.00010

MC1
24-Jul-07 L535508-8 0.0118 0.694 24.2 0.0197 0.00640 3.26 0.666 0.000091 0.00461 0.00363 1.10 2.10 0.00210 10.6 0.000132 <2.0 0.130 0.00016 <0.00020
23-Sep-07 L559547-9 0.00686 0.638 13.5 0.0131 <0.0050 3.47 0.687 <0.000010 0.00246 0.00235 0.31 <2.0 <0.0010 4.29 0.000085 <2.0 0.197 <0.00010 0.00010
28-May-08 L635965-2 0.0273 1.31 59.0 0.0314 0.0110 5.32 0.940 0.000078 0.0162 0.00660 3.62 2.57 0.00949 17.5 0.000356 <2.0 0.240 0.00020 0.00020
5-Jun-08 L639617-8 Replicate1 0.0307 2.51 63.1 0.0384 <0.010 4.93 1.40 0.000025 0.0133 0.00810 2.44 2.27 0.00651 13.3 0.000257 <2.0 0.235 0.00021 <0.00020
5-Jun-08 L639617-7 Replicate2 0.0306 2.47 64.1 0.0375 <0.010 4.90 1.37 0.000036 0.0129 0.00830 2.44 1.96 0.00602 13.0 0.000276 <2.0 0.223 <0.00020 <0.00020
11-Jun-08 L642688-9 0.0312 2.69 46.5 0.0466 0.0105 5.80 1.71 0.000019 0.00841 0.00875 1.19 2.00 0.00389 9.56 0.000531 <2.0 0.278 0.00021 <0.00010
26-Jun-08 L650936-29 0.0225 1.91 42.2 0.0443 0.00980 5.52 1.49 0.000060 0.00803 0.00805 1.30 1.85 0.00379 12.7 0.000380 <2.0 0.258 0.00019 0.00015
3-Jul-08 L652071-6 0.0404 2.05 100 0.0684 0.0170 6.37 1.47 0.000048 0.0277 0.00930 4.97 3.57 0.0158 16.7 0.000954 <2.0 0.205 0.00045 0.00037
25-Jul-08 L662220-8 0.0091 0.811 17.2 0.0201 <0.0050 2.97 0.788 0.000024 0.00284 0.00281 0.55 0.929 0.00143 9.00 0.000124 <2.0 0.173 <0.00010 0.00014

21-Aug-08 50155639 0.00321 0.0954 0.555 0.000317 0.00110 1.00 0.341 - 0.000070 0.00093 0.07 0.000 0.00034 0.88 0.0100 0.0 0.083 0.00001 0.07000
10-Sep-08 L683687-4 0.00894 0.548 20.1 0.0264 0.00650 4.17 0.802 0.000042 0.00605 0.00394 0.57 2.50 0.00161 11.1 0.000706 <2.0 0.174 0.00019 0.00011
2-Oct-08 L691752-7 0.00528 0.184 9.52 0.0158 <0.0050 1.95 0.533 0.000016 0.00107 0.00156 0.89 0.896 0.00071 6.17 0.000091 <2.0 0.105 <0.00010 <0.00010
29-Oct-08 L703445-11 0.0156 0.958 22.9 0.0171 0.00650 5.77 1.58 <0.000010 0.00464 0.00519 0.42 0.725 0.00236 5.11 0.000038 2.4 0.377 <0.00010 <0.00010
5-Dec-08 L717413-20 0.0147 0.856 14.2 0.0111 0.00650 7.27 1.76 <0.000010 0.00262 0.00432 <0.30 0.760 0.00211 5.06 0.000014 3.7 0.546 <0.00010 <0.00010
4-Mar-09 L740333-7 0.0156 0.704 18.8 0.0130 0.00690 8.68 2.27 <0.000010 0.00481 0.00466 <0.30 0.833 0.00209 5.36 <0.000010 5.2 0.783 <0.00010 <0.00010
28-Apr-09 L759011-1 0.0225 0.954 24.6 0.0154 <0.010 7.96 1.98 <0.000010 0.00582 0.00830 0.51 1.28 0.00306 5.74 0.000060 3.9 0.528 <0.00020 <0.00020
27-May-09 L771080-8 0.0380 2.02 90.0 0.0324 0.00840 6.23 1.39 <0.000010 0.0204 0.00947 6.46 1.42 0.0176 8.01 0.000154 <2.0 0.298 0.00013 0.00033

2-Jul-09 L787346-18 0.0150 1.59 23.9 0.0224 0.00720 5.80 1.19 0.000014 0.00477 0.00524 0.49 1.58 0.00220 10.6 0.000137 <2.0 0.363 0.00012 <0.00010
4-Aug-09 L801967-5 0.00513 0.296 8.94 0.0191 <0.0050 2.21 0.517 0.000034 0.00159 0.00187 0.86 1.39 0.00075 6.70 0.000165 <2.0 0.101 0.00013 <0.00010
22-Aug-09 L809879-11 0.00586 0.308 10.0 0.0115 0.00580 2.69 0.543 0.000017 0.00176 0.00206 0.36 1.50 0.00075 9.16 0.000116 <2.0 0.133 0.00012 <0.00010
27-Sep-09 L824535-8 0.0121 0.804 17.9 0.0186 0.00550 4.22 1.04 <0.000010 0.00415 <0.0050 0.45 1.18 0.00197 7.76 0.000176 <2.0 0.269 0.00010 <0.00010
31-Oct-09 L837185-8 0.0181 1.26 23.1 0.0151 0.00720 6.57 1.96 <0.000010 0.00454 0.00647 <0.30 0.989 0.00228 6.36 0.000067 2.9 0.483 <0.00010 <0.00010
26-Nov-09 L844495-18 0.0171 1.24 24.3 0.0177 0.00770 8.34 2.13 <0.000010 0.00545 0.00584 0.32 0.982 0.00230 6.35 0.000056 4.0 0.672 <0.00010 <0.00010
26-May-10 L891484-10 0.0173 0.844 40.2 0.0345 0.00910 4.42 1.02 <0.000010 0.00999 0.00465 2.28 1.91 0.00490 12.9 0.000609 <2.0 0.249 0.00018 <0.00010

5-Jul-10 L905787-18 0.0119 0.987 21.4 0.0206 0.00660 3.62 0.961 0.000024 0.00299 0.00403 0.44 1.11 0.00124 8.68 0.000128 <2.0 0.203 0.00010 <0.00010
3-Aug-10 L916942-10 0.00509 0.244 10.5 0.0316 0.00570 2.30 0.612 0.000054 0.00205 0.00173 1.23 1.70 0.00113 18.4 0.000202 <2.0 0.100 0.00016 <0.00010
27-Aug-10 L926457-18 0.00489 0.345 8.08 0.0140 <0.0050 1.80 0.523 0.000054 0.00142 0.00158 0.54 0.572 0.00054 2.88 0.000078 <2.0 0.135 <0.00010 <0.00010
28-Sep-10 L938295-10 0.00888 0.455 16.7 0.0169 <0.0050 3.01 0.818 0.000034 0.00259 0.00346 0.93 1.25 0.00135 7.67 0.000132 <2.0 0.175 <0.00010 <0.00010
21-Oct-10 L946802-7 0.0335 2.79 66.6 0.0335 0.00840 8.77 2.16 <0.000010 0.0159 0.0106 3.12 0.845 0.00857 6.30 0.000070 2.5 0.511 0.00012 <0.00010
15-Nov-10 L955725-17 0.0247 1.98 43.4 0.0176 0.00650 7.95 2.12 <0.000010 0.00843 0.00825 1.28 0.757 0.00446 5.71 0.000037 2.7 0.523 <0.00010 <0.00010
31-Mar-11 L991777-11 0.0186 0.902 20.5 0.00998 0.00770 10.1 2.76 <0.000010 0.00495 0.00661 0.46 0.906 0.00214 5.07 0.000013 4.7 0.849 <0.00010 <0.00010
2-May-11 L1002688-15 0.0176 0.792 24.4 0.00969 <0.0050 8.40 2.37 <0.000010 0.00573 0.00636 0.77 0.831 0.00287 4.71 0.000025 3.6 0.696 <0.00010 <0.00010
5-Jun-11 L1014013-12 0.0211 1.35 48.8 0.0205 0.00710 4.52 1.15 0.000017 0.0103 0.00607 2.79 1.19 0.00539 15.2 0.000101 <2.0 0.220 <0.00010 <0.00010
4-Jul-11 L1028827-8 0.0148 1.48 27.8 0.0178 0.00693 3.96 1.13 0.000013 0.00415 0.00525 0.61 1.11 0.00180 9.62 0.000146 <2.0 0.219 0.00010 <0.00010

1-Aug-11 L1041095-6 0.00729 0.638 12.7 0.00896 0.00369 2.50 0.619 <0.000010 0.00207 0.00271 <0.30 0.669 0.00086 3.81 0.000045 <2.0 0.164 0.00006 <0.00010
5-Sep-11 L1054953-4 0.0114 0.669 23.1 0.0118 0.00773 4.05 0.832 0.000017 0.00409 0.00380 0.97 1.42 0.00215 11.3 0.000103 <2.0 0.191 0.00009 <0.00010
1-Oct-11 L1067383-13 0.0194 1.72 40.8 0.0170 0.00615 5.84 1.32 <0.000010 0.00833 0.00643 1.12 0.763 0.00348 6.35 0.000048 <2.0 0.363 0.00007 <0.00010
26-Oct-11 L1079029-16 0.0237 1.88 44.8 0.0176 0.00732 7.41 1.78 <0.000010 0.00839 0.00764 1.22 0.748 0.00396 5.59 0.000040 2.5 0.500 0.00006 <0.00010
27-Mar-12 L1131394-13 0.0263 1.19 34.2 0.0132 0.00700 12.2 3.38 <0.000010 0.00541 0.00748 0.96 0.991 0.00257 5.58 0.000018 5.2 0.951 0.00006 <0.00010
1-May-12 L1143005-13 0.0272 1.42 48.2 0.0165 0.00432 7.94 2.10 <0.000010 0.00927 0.00854 2.70 0.769 0.00660 5.70 0.000085 2.5 0.556 0.00004 0.00010
28-May-12 L1155050-11 0.0419 2.14 118 0.0388 0.00536 6.13 1.58 <0.000010 0.0289 0.0102 9.06 0.923 0.0230 7.52 0.000121 <2.0 0.365 0.00009 0.00053

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1 27-Jun-12 L1171873-7 0.0273 2.60 51.6 0.0257 0.0114 5.70 1.83 0.000074 0.0105 0.00885 2.16 2.30 0.00502 16.6 0.000202 <2.0 0.245 0.00016 0.00012
1-Aug-12 L1190018-14 0.00828 0.719 16.0 0.0120 0.00507 2.93 0.669 0.000020 0.00248 0.00327 0.49 1.25 0.00109 11.2 0.000074 <2.0 0.164 0.00010 <0.00010
5-Oct-12 L1221669-18 0.0172 1.21 37.2 0.0118 0.00539 4.83 1.04 <0.000010 0.00645 0.00527 1.31 0.858 0.00449 5.73 0.000039 <2.0 0.287 0.00006 0.00012
6-Feb-13 L1267070-4 0.0217 1.13 30.3 0.0102 0.00828 10.5 2.75 <0.000010 0.00569 0.00656 0.64 0.901 0.00270 5.35 0.000016 4.6 0.799 0.00005 <0.00010
1-Apr-13 L1285027-27 0.0210 0.933 24.1 0.00883 0.00820 10.8 2.89 <0.000010 0.00586 0.00624 0.50 0.915 0.00225 5.06 0.000018 4.6 0.889 0.00004 <0.00010
2-May-13 L1297319-10 0.0258 1.19 32.0 0.0118 0.00850 11.2 2.90 <0.000010 0.00582 0.00782 1.09 0.871 0.00298 4.97 0.000032 4.0 0.789 0.00004 <0.00010
5-Jun-13 L1313121-33 0.0303 1.99 71.4 0.0253 0.00944 5.54 1.38 <0.000010 0.0149 0.00862 4.09 1.26 0.00841 10.6 0.000148 <2.0 0.242 0.00010 0.00011
1-Jul-13 L1328124-7 0.00861 0.571 17.7 0.0143 0.00690 3.25 0.682 0.000031 0.00235 0.00330 0.70 1.22 0.00115 12.9 0.000150 <2.0 0.124 0.00011 <0.00010
31-Jul-13 L1341914-4 0.00776 0.292 20.0 0.0372 0.00818 3.61 0.777 <0.000010 0.00288 0.00295 1.49 1.80 0.00158 14.8 0.000442 <2.0 0.112 0.00016 0.00013
9-Sep-13 L1360460-8 0.00394 0.172 7.61 0.00681 0.00385 2.05 0.410 0.000013 0.00110 0.00152 0.32 0.887 0.00047 8.02 0.000056 <2.0 0.110 0.00006 <0.00010
2-Oct-13 L1373280-4 0.0093 0.606 17.0 0.00829 0.00423 3.97 0.898 <0.000010 0.00342 0.00324 0.31 0.640 0.00151 5.16 0.000046 <2.0 0.290 0.00005 <0.00010

17-Nov-13 L1393661-6 0.0226 1.57 31.9 0.0118 0.00736 8.83 2.05 <0.000010 0.00412 0.00707 0.50 0.740 0.00270 5.17 0.000039 2.9 0.587 0.00005 <0.00010
26-Nov-13 L1398084-21 Replicate1 0.0241 1.68 43.4 0.0133 0.00765 9.05 2.35 <0.000010 0.00746 0.00754 0.99 0.883 0.00414 6.12 0.000032 3.5 0.639 0.00006 <0.00010
26-Nov-13 L1398084-14 Replicate2 0.0237 1.67 41.9 0.0129 0.00790 9.04 2.30 <0.000010 0.00709 0.00740 0.96 0.847 0.00392 5.69 0.000033 3.3 0.620 0.00006 <0.00010
10-Dec-13 L1403324-17 0.0243 1.59 38.8 0.0127 0.00959 9.56 2.35 <0.000010 0.00712 0.00773 0.87 0.835 0.00376 5.89 0.000029 3.7 0.753 0.00006 <0.00010
18-Dec-13 L1406226-3 0.0211 1.22 24.2 0.00861 0.00737 10.0 2.63 <0.000010 0.00499 0.00680 0.47 0.778 0.00282 5.05 0.000019 3.5 0.721 0.00004 <0.00010
19-Jan-14 L1415007-6 0.0317 1.53 39.7 0.0128 0.00943 12.2 3.30 <0.000010 0.00647 0.00934 1.14 0.835 0.00431 5.80 0.000030 3.9 0.829 0.00005 <0.00010
3-Feb-14 L1423439-4 0.0323 1.55 48.5 0.0147 0.00959 12.1 3.15 0.000023 0.00803 0.00919 1.98 0.848 0.00490 5.34 0.000023 4.2 0.814 0.00005 <0.00010
1-Mar-14 L1428456-1 0.0296 1.37 43.8 0.0128 0.0101 12.0 2.99 <0.000010 0.00777 0.00786 1.60 0.861 0.00404 5.22 0.000023 5.0 0.855 0.00005 <0.00010
5-Apr-14 L1440389-47 0.0262 1.10 30.5 0.00953 0.00849 11.8 3.25 <0.000010 0.00630 0.00788 0.79 0.880 0.00296 5.06 0.000014 4.6 0.919 0.00004 <0.00010
7-May-14 L1454422-3 0.0164 0.820 36.0 0.0114 0.00448 4.84 1.22 <0.000010 0.00756 0.00519 2.38 0.657 0.00550 4.21 0.000074 <2.0 0.308 0.00003 0.00010
27-May-14 L1462243-18 0.0269 1.60 73.1 0.0226 0.00749 4.35 1.03 <0.000010 0.0181 0.00730 4.58 0.969 0.0117 7.43 0.000064 <2.0 0.265 0.00008 0.00020
3-Jun-14 L1466849-7 0.0293 1.93 76.2 0.0236 0.00848 5.23 1.19 <0.000010 0.0180 0.00841 4.30 1.15 0.0111 10.9 0.000092 <2.0 0.274 0.00009 0.00019
8-Jun-14 L1469016-4 0.0288 2.37 64.7 0.0184 0.00693 4.79 1.42 <0.000010 0.0135 0.00872 3.14 0.652 0.00755 5.31 0.000089 <2.0 0.278 0.00007 <0.00010
19-Jun-14 L1475203-23 0.0239 2.14 46.6 0.0196 0.00758 4.74 1.37 <0.000010 0.00888 0.00761 1.66 0.894 0.00459 9.88 0.000087 <2.0 0.247 0.00009 <0.00010
26-Jun-14 L1479007-18 0.0176 1.39 35.2 0.0170 0.00916 4.57 1.15 0.000030 0.00600 0.00584 1.19 1.59 0.00314 15.8 0.000139 <2.0 0.179 0.00011 <0.00010
2-Jul-14 L1482361-6 0.0149 0.849 35.7 0.0251 0.0131 5.26 1.14 0.000040 0.00506 0.00546 1.57 2.14 0.00257 19.5 0.000348 <2.0 0.159 0.00016 0.00015

7-Aug-14 L1500006-8 0.00667 0.457 14.4 0.00913 0.00458 2.82 0.556 0.000020 0.00203 0.00242 0.49 1.02 0.00090 7.71 0.000136 <2.0 0.144 0.00008 <0.00010
9-Sep-14 L1517070-4 0.00533 0.319 10.7 0.00664 0.00308 2.26 0.462 0.000017 0.00194 0.00187 0.31 0.827 0.00094 5.18 0.000056 <2.0 0.142 0.00006 <0.00010
12-Sep-14 L1517902-14 0.00711 0.518 13.8 0.00559 0.00389 2.82 0.601 <0.000010 0.00255 0.00250 <0.30 0.660 0.00124 5.22 0.000037 <2.0 0.198 0.00005 <0.00010
21-Sep-14 L1522239-12 0.0128 0.299 30.1 0.0265 0.0142 5.66 1.01 0.000111 0.00491 0.00467 1.43 2.19 0.00258 17.6 0.000357 <2.0 0.147 0.00019 0.00017
4-Oct-14 L1529967-20 0.0107 0.601 21.1 0.0100 0.0051 3.23 0.71 <0.000010 0.00416 0.00367 0.92 1.06 0.00266 8.6 0.000118 <2.0 0.177 0.00008 <0.00010

11-Nov-14 L1546887-11 0.0265 1.990 51.8 0.0143 0.0084 8.35 1.84 <0.000010 0.00824 0.00816 1.05 0.71 0.00493 5.3 0.000037 2.7 0.522 0.00006 <0.00010
18-Nov-14 L1549335-4 0.0252 1.920 57.0 0.0140 0.0086 8.14 1.88 <0.000010 0.01160 0.00807 1.38 0.76 0.00591 5.8 0.000045 2.6 0.550 0.00006 <0.00010
26-Nov-14 L1552499-9 0.0242 1.710 45.5 0.0124 0.0087 8.66 2.04 <0.000010 0.00706 0.00761 0.79 0.71 0.00428 5.2 0.000031 3.0 0.571 0.00006 <0.00010
4-Dec-14 L1556366-9 0.0252 1.870 47.4 0.0130 0.0097 8.94 2.11 <0.000010 0.00687 0.00797 0.81 0.75 0.00410 5.5 0.000027 3.3 0.643 0.00006 <0.00010
7-Dec-14 L1556392-5 0.0268 1.940 46.7 0.0135 0.0082 10.50 2.31 <0.000010 0.00706 0.00826 0.81 0.82 0.00404 5.7 0.000030 3.4 0.686 0.00006 <0.00010
24-Jan-15 L1570999-5 0.0264 1.390 41.9 0.0111 0.0083 9.68 2.45 <0.000010 0.00651 0.00811 1.05 0.76 0.00450 5.4 0.000337 3.3 0.668 0.00004 <0.00010
22-Feb-15 L1581377-6 0.0291 1.470 52.3 0.0156 0.0070 10.30 2.67 <0.000010 0.00929 0.00821 1.53 0.79 0.00495 5.6 0.000024 4.3 0.842 0.00006 <0.00010
21-Mar-15 L1590526-5 0.0271 1.270 39.5 0.0116 0.0071 10.20 2.59 <0.000010 0.00665 0.00783 1.10 0.79 0.00405 5.1 0.000020 3.7 0.753 0.00004 <0.00010
25-Apr-15 L1603745-4 0.0243 1.020 45.4 0.0119 0.0075 8.48 1.99 <0.0000050 0.00841 0.00703 2.17 0.73 0.00596 4.8 0.000051 2.5 0.564 0.00003 <0.00010
13-May-15 L1612636-38 0.0282 1.100 81.8 0.0227 0.0089 5.54 1.04 0.000031 0.01820 0.00753 4.83 1.27 0.01490 10.0 0.000168 <2.0 0.268 0.00009 0.00024
20-Jun-15 L1631335-6 0.0130 1.150 25.6 0.0102 0.0053 3.40 0.86 0.000014 0.00383 0.00457 0.67 0.74 0.00213 6.3 0.000054 <2.0 0.179 0.00006 <0.00010
17-Jul-15 L1644833-10 0.0058 0.301 12.0 0.0086 0.0051 2.41 0.43 0.000035 0.00166 0.00205 0.34 0.95 0.00074 8.8 0.000067 <2.0 0.108 0.00009 <0.00010

26-Aug-15 L1665599-37 0.0058 0.372 13.0 0.0065 0.0035 2.31 0.41 0.000013 0.00240 0.00204 0.33 0.71 0.00102 6.0 0.000051 <2.0 0.129 0.00005 <0.00010
24-Sep-15 L1679782-5 0.0183 1.210 40.4 0.0105 0.0066 5.82 1.10 <0.0000050 0.00732 0.00581 1.01 0.79 0.00435 5.7 0.000036 <2.0 0.339 0.00006 <0.00010
26-Oct-15 L1694687-5 0.0276 1.800 64.9 0.0143 0.0089 6.69 1.49 0.000008 0.01200 0.00808 1.81 0.75 0.00647 6.4 0.000050 2.0 0.381 0.00006 <0.00010
17-Nov-15 L1704732-8 0.0294 2.310 57.9 0.0139 0.0089 9.84 2.26 0.000018 0.00853 0.00866 0.97 0.76 0.00516 6.0 0.000034 2.9 0.551 0.00006 <0.00010
19-Dec-15 L1716796-5 0.0235 1.660 51.7 0.0137 0.0085 10.50 2.37 <0.0000050 0.00867 0.00753 0.89 0.76 0.00441 5.9 0.000030 3.7 0.681 0.00006 <0.00010
23-Jan-16 L1727972-29 0.0239 1.380 42.9 0.0134 0.0103 10.50 2.43 <0.0000050 0.00644 0.00714 0.57 0.85 0.00347 6.0 0.000024 4.1 0.750 0.00006 <0.00010
24-Feb-16 L1738788-9 0.0332 1.630 70.1 0.0189 0.0104 11.70 2.91 <0.0000050 0.01250 0.00917 2.41 0.82 0.00762 6.1 0.000031 4.5 0.795 0.00006 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1 26-Mar-16 L1748992-11 0.0264 1.210 39.9 0.0120 0.0079 10.80 2.46 <0.0000050 0.00638 0.00795 0.98 0.84 0.00417 5.4 0.000021 3.6 0.700 0.00004 <0.00010
26-Apr-16 L1761558-29 0.0396 1.590 112.0 0.0238 0.0103 7.20 1.33 0.000015 0.02230 0.00931 5.67 1.22 0.01870 9.0 0.000062 2.5 0.371 0.00008 0.00028
19-May-16 L1772515-8 0.0170 0.963 43.3 0.0142 0.0061 4.42 0.77 0.000023 0.00848 0.00524 1.59 0.99 0.00506 7.2 0.000120 <2.0 0.219 0.00007 <0.00010
19-Jun-16 L1787135-4 0.0102 0.868 19.7 0.0074 0.0056 3.13 0.72 0.000009 0.00282 0.00392 0.46 0.83 0.00141 7.7 0.000061 <2.0 0.156 0.00005 <0.00010
16-Jul-16 L1800582-4 0.0060 0.308 13.0 0.0084 0.0059 2.59 0.47 0.000018 0.00176 0.00221 0.51 1.13 0.00069 8.6 0.000089 <2.0 0.103 0.00008 <0.00010

20-Aug-16 L1818676-11 0.0036 0.162 7.1 0.0052 0.0029 1.64 0.29 0.000011 0.00119 0.00146 <0.30 0.54 0.00051 3.0 0.000041 <2.0 0.085 0.00004 <0.00010
16-Sep-16 L1832249-2 Replicate1 0.0081 0.292 14.5 0.0077 0.0054 2.79 0.62 0.000041 0.00216 0.00310 0.48 0.88 0.00135 5.8 0.000086 <2.0 0.124 0.00007 <0.00010
16-Sep-16 L1832249-10 Replicate2 0.0086 0.305 15.3 0.0081 0.0054 2.95 0.66 0.000044 0.00227 0.00338 0.49 1.26 0.00135 8.2 0.000111 <2.0 0.134 0.00009 <0.00010
25-Oct-16 L1850386-11 0.0219 1.33 41.7 0.0121 0.0086 7.68 1.65 <0.000025 0.00666 0.00716 0.66 0.725 0.00374 5.61 0.000047 2.6 0.498 0.000055 <0.00010
22-Nov-16 L1862185-11 0.0352 1.80 64.9 0.0151 0.0111 11.3 2.46 <0.0000050 0.00887 0.00987 1.54 0.832 0.00636 6.18 0.000033 3.5 0.631 0.000062 <0.00010
17-Dec-16 L1872192-5 0.0279 1.51 44.7 0.0109 0.0100 11.4 2.53 <0.0000050 0.00530 0.00843 0.57 0.796 0.00334 6.12 0.000023 3.7 0.716 0.000055 <0.00010
10-Feb-17 L1891018-9 0.0237 1.11 36.0 0.0107 0.0097 10.9 2.44 <0.0000050 0.00571 0.00709 0.55 0.750 0.00332 5.87 0.000015 3.9 0.820 0.000045 <0.00010
20-May-17 L1929753-4 0.0384 1.40 103 0.0240 0.0085 7.13 1.34 0.0000120 0.0216 0.00933 5.40 0.799 0.0178 4.91 0.000094 <2.0 0.330 0.000069 0.00024

26-Aug-2017 L1983785-16 0.00612 0.304 11.0 0.00494 0.0036 2.17 0.437 <0.000025 0.00192 0.00237 0.30 0.561 0.00115 3.56 0.000049 <2.0 0.122 0.000042 <0.00010
27-Sep-2017 L2001337-5  0.0095 0.279 20.2 0.0112 0.0094 4.12 0.725 <0.000050 0.00268 0.00382 0.81 1.51 0.00163 9.55 0.000138 <2.0 0.13 0.000106 <0.00010
28-Oct-2017 L2015832-1  0.0191 0.94 40.3 0.0106 0.0085 5.52 1.12 <0.000025 0.00694 0.00648 1.06 0.959 0.00439 6.4 0.000087 <2.0 0.317 0.000067 <0.00010
25-Nov-2017 L2030143-2  0.0309 2.09 60.6 0.0138 0.0122 10.4 2.09 <0.0000050 0.00788 0.00939 0.93 0.745 0.00479 5.96 0.00003 3.0 0.593 0.000058 <0.00010
5-Dec-2017 L2033141-6  0.0311 1.95 59.4 0.0155 0.0121 10.1 2.19 0.0000055 0.00795 0.00939 0.84 0.781 0.00459 6.36 0.000025 3.4 0.654 0.000065 <0.00010
19-Jan-2018 L2048146-3  0.0248 1.3 40.3 0.0109 0.0099 9.96 2.3 <0.0000050 0.00561 0.00733 0.60 0.745 0.00336 5.43 0.000016 3.7 0.642 0.000045 <0.00010
20-Feb-2018 L2061201-9 Replicate1 0.0266 1.29 43.3 0.0129 0.0104 11.2 2.56 <0.0000050 0.00606 0.00803 0.55 0.853 0.00323 5.84 0.000011 4.2 0.781 0.000051 <0.00010
20-Feb-2018 L2061201-34 Replicate2 0.0261 1.28 42.1 0.0125 0.0098 11.1 2.6 <0.0000050 0.00554 0.00758 0.56 0.826 0.00316 5.76 0.00001 4.1 0.713 0.000048 <0.00010
27-Mar-2018 L2074292-16  0.0245 1.11 35.2 0.012 0.0102 12.1 2.66 0.0000064 0.00559 0.00722 0.46 0.82 0.0026 5.36 <0.000030 4.2 0.834 0.000046 <0.00010
22-Apr-2018 L2084010-2  0.0258 1.03 39.1 0.012 0.0088 11.1 2.47 <0.0000050 0.00668 0.00757 1.06 0.761 0.00412 5.11 0.000021 3.7 0.758 0.000038 <0.00010
9-May-2018 L2093552-12  0.0308 1.02 85.0 0.0274 0.0118 6.8 1.32 0.0000508 0.0178 0.00978 3.97 1.3 0.0135 8.13 0.000286 <2.0 0.245 0.000107 0.00016
17-Jun-2018 L2115837-2  0.0139 0.604 41.6 0.0332 0.0111 5.06 1.06 0.000144 0.00718 0.00605 1.73 1.51 0.00351 10.8 0.000481 <2.0 0.162 0.000145 0.00014
15-Jul-2018 L2132363-2  0.0076 0.539 14.9 0.00589 0.0042 2.71 0.519 <0.000025 0.00219 0.00279 <0.30 0.605 0.000931 3.8 0.00004 <2.0 0.126 0.000044 <0.00010

MC1B
24-Jan-15 L1570999-7 0.0189 1.010 28.5 0.0077 0.0059 7.66 1.76 <0.000010 0.00525 0.00607 0.74 0.67 0.00407 4.6 0.000195 2.8 0.563 0.00003 <0.00010
22-Feb-15 L1581377-8 Replicate1 0.0200 1.010 33.5 0.0104 0.0065 7.98 1.83 <0.000010 0.00690 0.00584 0.99 0.67 0.00410 4.6 0.000020 3.7 0.670 0.00004 <0.00010
22-Feb-15 L1581377-7 Replicate2 0.0198 1.010 33.8 0.0103 0.0046 7.99 1.85 <0.000010 0.00699 0.00569 0.98 0.67 0.00398 4.7 0.000017 3.8 0.690 0.00004 <0.00010
21-Mar-15 L1590526-6 0.0192 0.889 27.6 0.0080 0.0048 8.30 1.83 <0.000010 0.00544 0.00562 0.78 0.71 0.00377 4.5 0.000014 3.4 0.633 0.00003 <0.00010
25-Apr-15 L1603745-6 0.0178 0.749 30.7 0.0082 0.0053 6.89 1.44 <0.0000050 0.00644 0.00550 1.54 0.65 0.00498 4.1 0.000027 2.3 0.478 0.00002 <0.00010
12-May-15 L1612636-31 0.0265 1.060 79.1 0.0197 0.0072 5.38 1.00 0.000018 0.01700 0.00722 4.85 1.01 0.01450 7.1 0.000113 <2.0 0.276 0.00007 0.00026
20-Jun-15 L1631335-5 0.0118 1.030 22.5 0.0095 0.0054 3.29 0.78 0.000014 0.00359 0.00417 0.60 0.70 0.00203 5.7 0.000047 <2.0 0.182 0.00006 <0.00010
17-Jul-15 L1644833-7 0.0054 0.302 11.4 0.0074 0.0046 2.38 0.40 0.000026 0.00168 0.00192 0.32 0.94 0.00082 8.8 0.000063 <2.0 0.111 0.00008 <0.00010

26-Aug-15 L1665599-30 0.0055 0.352 12.1 0.0064 0.0034 2.33 0.39 0.000014 0.00245 0.00193 0.30 0.65 0.00105 5.0 0.000046 <2.0 0.134 0.00005 <0.00010
24-Sep-15 L1679782-4 0.0155 1.040 32.8 0.0086 0.0058 5.34 0.92 <0.0000050 0.00630 0.00502 0.83 0.66 0.00376 4.5 0.000033 <2.0 0.319 0.00005 <0.00010
26-Oct-15 L1694687-1 0.0210 1.380 49.0 0.0110 0.0071 5.53 1.18 <0.0000050 0.00930 0.00634 1.35 0.67 0.00524 5.3 0.000046 <2.0 0.342 0.00005 <0.00010
15-Nov-15 L1704708-13 0.0202 1.690 42.2 0.0108 0.0068 7.94 1.51 <0.0000050 0.00741 0.00644 0.78 0.63 0.00415 5.0 0.000024 2.8 0.490 0.00005 <0.00010
19-Dec-15 L1716796-6 0.0174 1.220 33.4 0.0092 0.0064 8.77 1.77 <0.0000050 0.00613 0.00581 0.57 0.67 0.00365 5.0 0.000017 3.3 0.581 0.00004 <0.00010
23-Jan-16 L1727972-28 0.0176 1.020 26.1 0.0091 0.0080 8.62 1.78 <0.0000050 0.00500 0.00538 0.38 0.75 0.00306 5.1 0.000012 3.6 0.638 0.00004 <0.00010
24-Feb-16 L1738788-11 0.0258 1.280 49.8 0.0143 0.0081 10.60 2.29 <0.0000050 0.00973 0.00743 1.74 0.82 0.00635 5.3 0.000023 4.0 0.690 0.00004 <0.00010
26-Mar-16 L1748992-10 0.0203 0.929 27.7 0.0086 0.0061 9.37 1.89 <0.0000050 0.00530 0.00615 0.74 0.80 0.00387 4.8 0.000015 3.4 0.608 0.00003 <0.00010
26-Apr-16 L1761558-28 0.0293 1.170 81.2 0.0175 0.0073 6.15 0.99 0.000011 0.01610 0.00698 4.11 1.00 0.01340 7.4 0.000048 2.1 0.321 0.00006 0.00018
18-May-16 L1772515-3 0.0132 0.766 31.2 0.0083 0.0049 4.03 0.63 0.000011 0.00613 0.00430 1.21 0.88 0.00396 6.6 0.000055 <2.0 0.223 0.00005 <0.00010
19-Jun-16 L1787135-5 0.0093 0.797 18.1 0.0068 0.0056 3.07 0.67 0.000009 0.00269 0.00366 0.44 1.01 0.00141 7.7 0.000064 <2.0 0.156 0.00006 <0.00010
16-Jul-16 L1800582-5 0.0057 0.309 11.9 0.0081 0.0054 2.44 0.42 0.000021 0.00167 0.00216 0.38 1.18 0.00080 7.8 0.000079 <2.0 0.111 0.00007 <0.00010

20-Aug-16 L1818676-10 0.0036 0.164 6.9 0.0050 0.0027 1.68 0.29 0.000011 0.00125 0.00142 <0.30 0.55 0.00057 3.0 0.000036 <2.0 0.091 0.00004 <0.00010
16-Sep-16 L1832249-3  0.0077 0.277 13.8 0.0074 0.0052 2.80 0.58 0.000046 0.00214 0.00301 0.50 1.49 0.00137 9.2 0.000098 <2.0 0.126 0.00008 <0.00010
25-Oct-16 L1850386-10 0.0166 1.03 28.5 0.00862 0.0061 6.69 1.25 <0.0000050 0.00529 0.00553 0.44 0.617 0.00313 4.32 0.000021 2.5 0.447 0.000043 <0.00010
21-Nov-16 L1862185-5 0.0262 1.32 37.7 0.0105 0.0082 9.70 1.89 <0.0000050 0.00523 0.00755 0.84 0.786 0.00430 5.14 0.000020 3.3 0.564 0.000045 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1B 17-Dec-16 L1872192-4 0.0202 1.10 29.1 0.00754 0.0078 9.34 1.84 <0.0000050 0.00448 0.00633 0.39 0.709 0.00333 5.20 0.000020 3.4 0.622 0.000043 <0.00010
10-Feb-17 L1891018-8 0.0173 0.800 23.6 0.00740 0.0074 8.95 1.76 <0.0000050 0.00475 0.00518 0.38 0.663 0.00325 5.11 0.000012 3.5 0.692 0.000035 <0.00010
20-May-17 L1929753-5 0.0313 1.16 83.6 0.0190 0.0070 6.35 1.10 0.0000100 0.0175 0.00768 4.40 0.684 0.0144 4.40 0.000073 <2.0 0.304 0.000054 0.00020

26-Aug-2017 L1983785-18 0.00555 0.273 10.0 0.00473 0.0033 2.07 0.397 0.0000143 0.00188 0.00219 <0.30 0.546 0.00118 3.60 0.000062 <2.0 0.126 0.000041 <0.00010
27-Sep-2017 L2001337-6  0.00852 0.252 18.2 0.00979 0.0082 3.79 0.64 <0.000050 0.00253 0.00343 0.82 1.28 0.00165 8.52 0.000144 <2.0 0.125 0.000093 <0.00010
28-Oct-2017 L2015832-3  0.0154 0.74 30.7 0.00929 0.0069 5.12 0.969 <0.000025 0.00571 0.00548 0.83 0.943 0.00373 6.06 0.000081 <2.0 0.308 0.000059 <0.00010
25-Nov-2017 L2030143-3  0.0229 1.52 39.2 0.00965 0.0092 8.62 1.58 <0.0000050 0.0061 0.0071 0.67 0.676 0.0044 5.16 0.000027 2.8 0.552 0.000043 <0.00010
5-Dec-2017 L2033141-7  0.0236 1.52 39.5 0.0106 0.0091 8.35 1.66 <0.0000050 0.006 0.00714 0.62 0.708 0.0039 5.41 0.000015 3.2 0.553 0.000045 <0.00010
19-Jan-2018 L2048146-4  0.0189 0.981 28.4 0.00787 0.0082 8.52 1.79 <0.0000050 0.00485 0.00567 0.44 0.697 0.00322 4.81 0.000012 3.5 0.588 0.000037 <0.00010
20-Feb-2018 L2061201-8  0.0192 0.935 28.5 0.00841 0.0079 9.59 1.87 <0.0000050 0.00499 0.00577 0.41 0.735 0.00304 4.97 0.000011 3.8 0.668 0.000037 <0.00010
27-Mar-2018 L2074292-14  0.0179 0.809 23.8 0.00832 0.0078 10.1 1.98 <0.0000050 0.00467 0.00554 0.33 0.731 0.00281 4.62 <0.000020 3.8 0.705 0.000033 <0.00010
22-Apr-2018 L2084010-3  0.0185 0.735 26.0 0.00812 0.0066 9.06 1.75 <0.0000050 0.00535 0.00569 0.77 0.665 0.00382 4.48 0.000016 3.3 0.635 0.000028 <0.00010
9-May-2018 L2093552-13  0.0285 0.916 95.7 0.0324 0.0116 6.85 1.22 <0.0000050 0.0194 0.00988 4.15 1.36 0.0141 8.96 0.000427 <2.0 0.234 0.000113 0.00016
17-Jun-2018 L2115837-3  0.0126 0.585 42.9 0.0261 0.009 4.29 0.946 0.000958 0.00751 0.00567 1.95 1.21 0.00322 8.38 0.000974 <2.0 0.159 0.000115 0.00012
15-Jul-2018 L2132363-3 Replicate1 0.00722 0.508 14.1 0.00552 0.0039 2.64 0.495 <0.000025 0.00206 0.00261 <0.30 0.56 0.001 3.56 0.000026 <2.0 0.128 0.00004 <0.00010
15-Jul-2018 L2132363-20 Replicate2 0.00742 0.524 14.4 0.00541 0.0041 2.71 0.506 <0.000025 0.00213 0.00264 <0.30 0.562 0.00109 3.63 0.000032 <2.0 0.136 0.000041 <0.00010

MC2
17-Jan-10 L855505-6 0.00474 0.236 4.86 0.00339 <0.0050 6.73 0.695 <0.000010 0.00338 0.00293 <0.30 0.809 0.00313 3.13 <0.000010 5.1 0.423 <0.00010 <0.00010
3-Mar-10 L866873-6 0.00464 0.213 5.16 0.00281 <0.0050 7.19 0.741 <0.000010 0.00360 0.00297 <0.30 0.856 0.00306 3.20 <0.000010 4.9 0.457 <0.00010 <0.00010
28-Mar-10 L873292-1 0.00638 0.331 9.20 0.00539 <0.0050 7.14 0.811 <0.000010 0.00415 0.00427 <0.30 0.935 0.00267 4.36 0.000050 3.9 0.376 <0.00010 <0.00010
1-May-10 L884476-4 0.0126 0.652 28.2 0.0163 <0.0050 6.61 0.813 <0.000010 0.00752 0.00526 2.13 1.32 0.00727 6.84 0.000147 3.1 0.330 <0.00010 0.00013
26-May-10 L891484-9 0.00884 0.430 19.7 0.0131 0.00540 3.93 0.516 <0.000010 0.00501 0.00306 0.94 1.44 0.00404 9.54 0.000202 <2.0 0.212 <0.00010 <0.00010

5-Jul-10 L905787-19 0.00721 0.559 12.8 0.00970 <0.0050 3.71 0.565 0.000012 0.00249 0.00344 <0.30 1.24 0.00162 7.52 0.000072 <2.0 0.191 <0.00010 <0.00010
3-Aug-10 L916942-9 0.00432 0.160 7.65 0.0183 <0.0050 2.23 0.420 0.000058 0.00136 0.00348 1.05 0.938 0.00119 6.15 0.000100 <2.0 0.120 <0.00010 <0.00010
27-Aug-10 L926457-19 0.00336 0.213 5.41 0.00488 <0.0050 2.33 0.326 <0.000010 0.00168 0.00153 <0.30 0.822 0.00127 3.77 0.000044 <2.0 0.142 <0.00010 <0.00010
28-Sep-10 L938295-9 0.00562 0.176 5.55 0.00680 <0.0050 2.69 0.486 0.000037 0.00163 0.00392 0.69 0.736 0.00160 2.37 0.000013 <2.0 0.175 <0.00010 <0.00010
21-Oct-10 L946802-6 0.00434 0.356 8.57 0.00316 <0.0050 3.17 0.271 <0.000010 0.00322 0.00214 0.39 0.738 0.00308 2.85 0.000011 <2.0 0.277 <0.00010 <0.00010
15-Nov-10 L955725-18 0.00793 0.640 13.6 0.00565 <0.0050 6.03 0.662 <0.000010 0.00442 0.00400 0.42 0.769 0.00371 3.65 0.000020 2.4 0.313 <0.00010 <0.00010
15-Dec-10 L963832-8 0.00025 0.00248 0.134 0.000118 <0.0050 5.86 0.0295 <0.000010 0.00237 0.00270 <0.30 2.61 0.00138 2.50 <0.000010 <2.0 0.385 <0.00010 <0.00010
1-Feb-11 L975149-6 0.00470 0.261 5.71 0.00304 <0.0050 7.81 0.903 <0.000010 0.00340 0.00288 <0.30 0.924 0.00344 3.50 <0.000010 5.2 0.484 <0.00010 <0.00010
5-Mar-11 L985810-6 0.00521 0.383 9.49 0.00524 <0.0050 7.77 0.817 <0.000010 0.00404 0.00305 <0.30 1.00 0.00362 3.60 0.000012 5.3 0.465 <0.00010 <0.00010
31-Mar-11 L991777-8 0.00552 0.253 5.54 0.00280 <0.0050 8.20 0.805 <0.000010 0.00335 0.00346 <0.30 0.921 0.00335 3.37 <0.000010 5.2 0.469 <0.00010 <0.00010
2-May-11 L1002688-14 0.00541 0.251 6.15 0.00264 <0.0050 7.93 0.748 <0.000010 0.00339 0.00417 <0.30 0.948 0.00448 3.26 <0.000010 3.9 0.438 <0.00010 <0.00010
5-Jun-11 L1014013-13 0.0105 0.577 23.7 0.00909 <0.0050 4.73 0.565 <0.000010 0.00528 0.00463 1.26 1.36 0.00371 12.3 0.000064 <2.0 0.192 <0.00010 <0.00010
4-Jul-11 L1028827-9 0.00867 0.731 16.1 0.00952 0.00456 4.13 0.648 <0.000010 0.00316 0.00479 0.39 1.30 0.00218 9.36 0.000106 <2.0 0.197 0.00006 <0.00010

1-Aug-11 L1041095-7 0.00735 0.720 7.63 0.00909 0.00305 2.49 0.625 <0.000010 0.00211 0.00269 <0.30 0.577 0.00087 3.98 0.000044 <2.0 0.167 0.00005 <0.00010
5-Sep-11 L1054953-3 0.00865 0.317 17.9 0.00777 0.00660 5.65 0.603 0.000023 0.00384 0.00816 0.79 1.95 0.00267 15.0 0.000173 <2.0 0.193 0.00009 <0.00010
1-Oct-11 L1067383-25 Replicate1 0.00829 0.721 15.9 0.00704 0.00318 5.36 0.586 <0.000010 0.00562 0.00439 0.55 0.872 0.00383 4.52 0.000035 3.0 0.284 0.00003 <0.00010
1-Oct-11 L1067383-14 Replicate2 0.00825 0.710 16.4 0.00706 0.00283 5.24 0.581 <0.000010 0.00574 0.00430 0.48 0.822 0.00391 4.26 0.000027 2.1 0.290 0.00003 <0.00010
26-Oct-11 L1079029-17 0.00853 0.661 16.0 0.00680 0.00370 6.16 0.665 <0.000010 0.00538 0.00458 0.47 0.847 0.00397 3.95 0.000021 2.6 0.331 0.00003 <0.00010
27-Nov-11 L1091310-8 0.00722 0.575 11.9 0.00521 0.00367 7.13 0.785 <0.000010 0.00475 0.00423 <0.30 0.922 0.00376 3.83 <0.000020 3.7 0.414 0.00003 <0.00010

9-Jan-12 L1103291-15 Replicate1 0.00687 0.403 9.73 0.00392 0.00319 7.60 0.856 <0.000010 0.00438 0.00387 <0.30 0.920 0.00351 3.55 <0.000010 4.5 0.462 0.00003 <0.00010
9-Jan-12 L1103291-8 Replicate2 0.00691 0.407 9.69 0.00389 0.00331 7.64 0.862 <0.000010 0.00442 0.00378 <0.30 0.933 0.00356 3.57 <0.000010 4.3 0.454 0.00003 <0.00010
30-Jan-12 L1111122-4 0.00724 0.373 9.55 0.00387 0.00351 8.47 0.937 <0.000010 0.00452 0.00415 <0.30 1.05 0.00394 3.75 <0.000010 5.0 0.456 0.00003 <0.00010
27-Mar-12 L1131394-12 0.00691 0.311 7.72 0.00334 0.00354 9.03 0.924 <0.000010 0.00371 0.00365 <0.30 1.06 0.00335 3.58 <0.000010 5.8 0.483 0.00002 <0.00010
1-May-12 L1143005-14 0.0092 0.487 14.6 0.00557 0.00141 6.44 0.722 <0.000010 0.00491 0.00545 0.88 0.768 0.00497 4.28 0.000033 2.6 0.365 0.00002 <0.00010
28-May-12 L1155050-12 0.0157 0.791 41.7 0.0136 0.00183 5.09 0.604 <0.000010 0.0112 0.00595 3.18 0.830 0.00901 4.95 0.000064 <2.0 0.257 0.00004 0.00021
28-Jun-12 L1171583-6 0.0142 1.33 26.3 0.0129 0.00542 4.66 0.914 0.000014 0.00602 0.00627 1.03 1.23 0.00368 7.66 0.000095 <2.0 0.208 0.00007 <0.00010
1-Aug-12 L1190018-15 0.00477 0.358 9.67 0.00643 0.00318 2.90 0.377 0.000011 0.00210 0.00310 0.30 0.964 0.00166 6.86 0.000055 <2.0 0.154 0.00005 <0.00010
5-Oct-12 L1221669-19 0.00752 0.513 16.2 0.00510 0.00266 4.31 0.462 <0.000010 0.00398 0.00327 0.58 0.754 0.00396 4.06 0.000022 <2.0 0.227 0.00003 <0.00010
9-Feb-13 L1267868-15 0.00613 0.303 6.80 0.00238 0.00299 7.92 0.808 <0.000010 0.00356 0.00326 <0.30 0.921 0.00365 3.36 <0.000010 5.1 0.469 0.00002 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
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(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2 3-Mar-13 L1275970-10 0.00567 0.297 7.05 0.00267 0.00345 8.15 0.722 <0.000010 0.00342 0.00327 <0.30 0.921 0.00364 3.47 <0.000010 5.3 0.459 0.00002 <0.00010
1-Apr-13 L1285027-32 Replicate1 0.00622 0.265 6.29 0.00253 0.00334 8.47 0.839 <0.000010 0.00358 0.00335 <0.30 0.942 0.00343 3.43 <0.000010 5.2 0.506 0.00002 <0.00010
1-Apr-13 L1285027-31 Replicate2 0.00614 0.264 6.28 0.00238 0.00310 8.27 0.836 <0.000010 0.00347 0.00337 <0.30 0.933 0.00342 3.41 <0.000010 5.2 0.495 0.00002 <0.00010
1-May-13 L1297319-4 Replicate1 0.00701 0.312 7.94 0.00296 0.00340 8.56 0.830 <0.000010 0.00341 0.00417 <0.30 0.883 0.00429 3.18 <0.000010 4.2 0.444 0.00002 <0.00010
1-May-13 L1297319-3 Replicate2 0.00697 0.303 8.35 0.00288 0.00356 8.27 0.812 <0.000010 0.00338 0.00401 0.31 0.870 0.00430 3.27 <0.000010 4.2 0.445 0.00002 <0.00010
5-Jun-13 L1313500-2 0.0157 1.01 37.2 0.0131 0.00497 4.60 0.724 <0.000010 0.00854 0.00632 2.09 1.06 0.00567 8.27 0.000077 <2.0 0.205 0.00005 <0.00010
1-Jul-13 L1328124-8 0.0114 0.358 23.2 0.0134 0.00733 6.67 0.747 0.000035 0.00273 0.0112 1.13 1.81 0.00182 18.0 0.000235 <2.0 0.147 0.00011 0.00014
31-Jul-13 L1341914-3 0.00877 0.224 19.8 0.0225 0.00735 4.98 0.698 <0.000010 0.00300 0.0101 1.30 1.86 0.00214 16.8 0.000393 <2.0 0.133 0.00015 0.00014
10-Sep-13 L1362721-10 0.00274 0.112 5.55 0.00387 0.00250 2.32 0.245 <0.000010 0.00136 0.00196 <0.30 1.11 0.00107 6.53 0.000038 <2.0 0.117 0.00006 <0.00010
2-Oct-13 L1373280-3 0.00485 0.312 7.87 0.00326 0.00247 4.49 0.484 <0.000010 0.00295 0.00235 <0.30 0.763 0.00266 3.44 0.000012 2.1 0.280 0.00002 <0.00010

17-Nov-13 L1393661-5 0.00862 0.520 9.60 0.00347 0.00353 7.31 0.790 <0.000010 0.00283 0.00360 <0.30 0.888 0.00351 3.45 0.000011 3.2 0.375 0.00002 <0.00010
27-Nov-13 L1398084-17 0.00892 0.662 15.6 0.00456 0.00326 7.09 0.860 <0.000010 0.00426 0.00388 0.38 0.902 0.00406 3.65 0.000013 3.5 0.373 0.00002 <0.00010
3-Dec-13 L1400285-11 0.00842 0.413 6.3 0.00227 0.00350 7.24 0.828 <0.000010 0.00245 0.00390 <0.30 0.875 0.00385 3.45 <0.000010 3.6 0.420 0.00002 <0.00010
10-Dec-13 L1403324-20 0.00835 1.07 25.7 0.00869 0.00409 7.36 0.788 <0.000010 0.00684 0.00386 0.58 0.881 0.00468 4.85 0.000021 3.8 0.444 0.00003 <0.00010
18-Dec-13 L1406226-11 0.00625 0.330 6.87 0.00252 0.00420 7.74 0.739 <0.000010 0.00342 0.00315 <0.30 0.852 0.00386 3.32 <0.000010 3.9 0.413 0.00002 <0.00010
15-Jan-14 L1413912-20 Replicate1 0.00694 0.373 9.25 0.00378 0.00282 6.80 0.694 <0.000010 0.00294 0.00535 <0.30 1.01 0.00378 4.94 0.000060 2.2 0.335 0.00003 <0.00010
15-Jan-14 L1413912-8 Replicate2 0.00678 0.367 8.64 0.00378 0.00289 7.07 0.693 <0.000010 0.00302 0.00516 <0.30 1.02 0.00380 4.73 0.000058 2.1 0.349 0.00003 <0.00010
3-Feb-14 L1423439-7 0.00870 0.339 10.0 0.00320 0.00385 8.38 0.842 0.000034 0.00364 0.00374 0.43 0.864 0.00416 3.31 <0.000010 4.4 0.426 0.00002 <0.00010
1-Mar-14 L1428456-6 0.00889 0.403 11.7 0.00377 0.00394 8.71 0.930 <0.000010 0.00432 0.00354 0.46 0.864 0.00441 3.42 <0.000010 5.6 0.482 0.00002 <0.00010
1-Apr-14 L1440389-32 0.00690 0.313 7.79 0.00276 0.00345 8.48 0.886 <0.000010 0.00371 0.00336 <0.30 0.914 0.00380 3.28 <0.000010 5.3 0.503 0.00002 <0.00010
7-May-14 L1454422-10 0.00729 0.310 14.8 0.00504 0.00274 5.64 0.520 <0.000010 0.00436 0.00498 0.95 0.867 0.00581 4.48 0.000056 2.0 0.271 0.00003 <0.00010
27-May-14 L1462243-46 Replicate1 0.0105 0.582 28.6 0.00889 0.00329 4.05 0.409 <0.000010 0.00799 0.00454 1.74 0.798 0.00660 5.34 0.000050 <2.0 0.202 0.00004 <0.00010
27-May-14 L1462243-19 Replicate2 0.0110 0.622 28.0 0.00902 0.00382 3.96 0.432 <0.000010 0.00792 0.00477 1.79 0.871 0.00652 5.55 0.000096 <2.0 0.205 0.00004 <0.00010
3-Jun-14 L1466849-10 Replicate1 0.0121 0.797 30.6 0.00825 0.00332 3.80 0.472 0.000019 0.00801 0.00476 1.77 0.717 0.00599 4.03 0.000040 <2.0 0.208 0.00003 <0.00010
3-Jun-14 L1466849-8 Replicate2 0.0128 0.794 32.1 0.00952 0.00410 4.25 0.503 0.000013 0.00841 0.00543 1.82 1.01 0.00625 7.25 0.000056 <2.0 0.215 0.00005 <0.00010
8-Jun-14 L1469016-10 Replicate1 0.0147 1.09 30.1 0.00924 0.00293 4.22 0.687 0.000024 0.00592 0.00635 1.63 0.708 0.00450 3.84 0.000069 <2.0 0.221 0.00004 <0.00010
8-Jun-14 L1469016-9 Replicate2 0.0143 1.08 29.7 0.00900 0.00267 4.43 0.727 0.000025 0.00628 0.00618 1.60 0.670 0.00465 3.89 0.000055 <2.0 0.212 0.00004 <0.00010
19-Jun-14 L1475203-25 0.0116 0.984 23.5 0.00815 0.00411 4.09 0.679 <0.000010 0.00495 - 0.85 0.848 0.00348 5.56 0.000075 <2.0 0.186 0.00005 <0.00010
26-Jun-14 L1479007-19 0.0129 0.727 26.0 0.0108 0.00764 5.94 0.794 0.000035 0.00520 0.0132 0.94 1.67 0.00365 16.1 0.000227 <2.0 0.186 0.00011 <0.00010
2-Jul-14 L1482361-30 Replicate1 0.0134 0.567 34.7 0.0213 0.0114 6.70 0.958 0.000055 0.00570 0.0116 1.74 2.06 0.00343 19.7 0.000371 <2.0 0.183 0.00016 0.00017
2-Jul-14 L1482361-9 Replicate2 0.0135 0.563 32.9 0.0227 0.0112 6.62 0.945 0.000050 0.00544 0.0119 1.62 2.22 0.00321 19.8 0.000336 <2.0 0.183 0.00017 0.00015

7-Aug-14 L1500006-6 0.00455 0.251 9.83 0.00519 0.00310 3.16 0.342 0.000015 0.00182 0.00315 0.33 1.02 0.00139 9.18 0.000119 <2.0 0.140 0.00005 <0.00010
9-Sep-14 L1517070-8 0.00868 0.224 16.9 0.00747 0.00501 5.13 0.611 0.000021 0.00285 0.0105 0.56 1.17 0.00189 9.96 0.000134 <2.0 0.167 0.00007 <0.00010
12-Sep-14 L1517902-15 0.00395 0.243 7.54 0.00315 0.00232 2.97 0.322 <0.000010 0.00225 0.00235 <0.30 0.706 0.00184 4.62 0.000023 <2.0 0.174 0.00003 <0.00010
21-Sep-14 L1522239-15 Replicate1 0.0281 0.270 63.9 0.0282 0.0243 18.1 1.76 0.000247 0.00922 0.0431 2.74 4.10 0.00616 39.3 0.000912 2.2 0.293 0.00035 0.00030
21-Sep-14 L1522239-11 Replicate2 0.0288 0.277 64.2 0.0303 0.0241 18.7 1.75 0.000233 0.00957 0.0433 2.76 4.31 0.00624 40.9 0.000887 2.4 0.303 0.00034 0.00033
28-Sep-14 L1527109-23 Replicate1 0.0285 0.292 56.2 0.0275 0.0184 15.5 1.64 <0.000010 0.00979 0.0502 2.34 3.39 0.00637 34.0 0.00101 1.8 0.258 0.00034 0.00032
28-Sep-14 L1527109-15 Replicate2 0.0255 0.252 50.0 0.0208 0.0173 14.0 1.45 0.000208 0.00816 0.0453 1.69 3.42 0.00544 32.5 0.000869 1.9 0.211 0.00030 0.00029
4-Oct-14 L1529967-17 0.0062 0.259 11.0 0.0050 0.0033 3.6 0.41 0.000016 0.00281 0.0048 0.47 1.10 0.00264 7.2 0.000071 <2.0 0.162 0.00005 <0.00010

11-Nov-14 L1546887-14 0.0085 0.626 15.9 0.0044 0.0035 6.3 0.61 <0.000010 0.00424 0.0041 0.34 0.79 0.00439 3.5 0.000015 2.8 0.331 0.00003 <0.00010
18-Nov-14 L1549335-6 0.0086 0.637 19.8 0.0047 0.0042 6.2 0.64 <0.000010 0.00649 0.0041 0.57 0.82 0.00518 3.6 0.000036 2.9 0.355 0.00004 <0.00010
26-Nov-14 L1552499-8 0.0072 0.537 14.2 0.0040 0.0038 6.3 0.61 <0.000010 0.00433 0.0037 <0.30 0.78 0.00433 3.3 0.000015 3.1 0.356 0.00002 <0.00010
4-Dec-14 L1556366-5 0.0079 0.469 11.5 0.0033 0.0039 6.7 0.68 <0.000010 0.00370 0.0039 <0.30 0.82 0.00424 3.4 <0.000010 3.5 0.383 0.00002 <0.00010
7-Dec-14 L1556392-6 0.0081 0.580 13.7 0.0039 0.0028 7.5 0.71 <0.000010 0.00419 0.0038 <0.30 0.86 0.00428 3.5 <0.000010 3.6 0.407 0.00002 <0.00010
24-Jan-15 L1570999-8 0.0072 0.364 10.8 0.0029 0.0027 6.3 0.65 <0.000010 0.00358 0.0049 <0.30 0.76 0.00422 3.3 0.000152 2.9 0.365 0.00002 <0.00010
22-Feb-15 L1581377-17 0.0082 0.400 12.9 0.0040 0.0025 7.5 0.77 <0.000010 0.00430 0.0039 0.40 0.82 0.00427 3.4 <0.000010 4.6 0.471 0.00002 <0.00010
21-Mar-15 L1590526-7 0.0071 0.332 10.3 0.0032 0.0031 7.5 0.73 <0.000010 0.00378 0.0045 <0.30 0.82 0.00409 3.4 0.000010 4.2 0.406 0.00002 <0.00010
25-Apr-15 L1603745-7 0.0078 0.335 12.8 0.0036 0.0028 7.3 0.66 <0.0000050 0.00395 0.0056 0.64 0.75 0.00477 3.4 0.000016 2.8 0.344 0.00002 <0.00010
12-May-15 L1612636-28 0.0137 0.496 39.0 0.0100 0.0046 5.7 0.57 0.000017 0.00903 0.0076 2.25 1.06 0.00913 6.2 0.000108 <2.0 0.239 0.00005 0.00011
20-Jun-15 L1631335-4 0.0071 0.555 13.7 0.0057 0.0038 3.3 0.47 0.000011 0.00266 0.0036 0.39 0.82 0.00228 5.6 0.000044 <2.0 0.162 0.00004 <0.00010
17-Jul-15 L1644833-4 0.0045 0.204 9.6 0.0054 0.0038 3.1 0.32 0.000022 0.00168 0.0030 0.37 1.13 0.00120 8.7 0.000073 <2.0 0.128 0.00006 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2 26-Aug-15 L1665599-27 Replicate1 0.0043 0.229 9.7 0.0040 0.0024 3.1 0.28 0.000010 0.00223 0.0030 <0.30 0.86 0.00165 5.9 0.000047 <2.0 0.136 0.00004 <0.00010
26-Aug-15 L1665599-19 Replicate2 0.0045 0.231 9.3 0.0042 0.0027 2.9 0.30 0.000011 0.00217 0.0032 0.30 0.84 0.00169 5.7 0.000052 <2.0 0.132 0.00004 <0.00010
24-Sep-15 L1679782-13 Replicate1 0.0077 0.496 16.0 0.0042 0.0032 5.1 0.49 <0.0000050 0.00428 0.0036 0.42 0.74 0.00396 3.2 0.000021 <2.0 0.268 0.00002 <0.00010
24-Sep-15 L1679782-3 Replicate2 0.0078 0.497 15.9 0.0043 0.0034 5.0 0.49 <0.0000050 0.00426 0.0037 0.41 0.74 0.00381 3.4 0.000021 <2.0 0.264 0.00003 <0.00010
26-Oct-15 L1694687-18 0.0104 0.669 23.2 0.0053 0.0040 4.9 0.59 <0.0000050 0.00558 0.0045 0.69 0.70 0.00444 3.9 0.000025 <2.0 0.277 0.00003 <0.00010
15-Nov-15 L1704708-11 0.0096 0.755 18.1 0.0046 0.0036 6.9 0.69 <0.0000050 0.00466 0.0042 0.35 0.74 0.00465 3.7 0.000013 3.1 0.340 0.00003 <0.00010
19-Dec-15 L1716796-8 0.0073 0.673 19.1 0.0056 0.0037 7.7 0.73 <0.0000050 0.00506 0.0037 0.34 0.81 0.00448 4.1 0.000013 4.0 0.421 0.00002 <0.00010
23-Jan-16 L1727972-26 0.0069 0.409 10.4 0.0035 0.0043 7.7 0.72 <0.0000050 0.00367 0.0036 <0.30 0.92 0.00395 3.7 <0.000010 4.4 0.439 0.00002 <0.00010
24-Feb-16 L1738788-12 Replicate1 0.0098 0.478 16.1 0.0051 0.0044 8.5 0.87 <0.0000050 0.00445 0.0046 0.52 0.87 0.00481 3.8 <0.000010 4.8 0.450 0.00002 <0.00010
24-Feb-16 L1738788-8 Replicate2 0.0100 0.479 16.0 0.0050 0.0044 8.5 0.90 <0.0000050 0.00445 0.0046 0.52 0.90 0.00464 3.7 <0.000010 4.9 0.446 0.00002 <0.00010
25-Mar-16 L1748992-8 0.0082 0.371 11.0 0.0036 0.0033 8.1 0.75 <0.0000050 0.00361 0.0055 0.32 0.83 0.00413 3.6 0.000010 4.1 0.403 0.00002 <0.00010
26-Apr-16 L1761558-26 0.0152 0.606 40.4 0.0089 0.0043 5.9 0.52 <0.0000050 0.00947 0.0051 2.04 0.93 0.00885 5.2 0.000032 2.2 0.275 0.00003 <0.00010
18-May-16 L1772515-4 0.0071 0.370 16.2 0.0044 0.0030 4.2 0.34 <0.0000050 0.00424 0.0038 0.62 0.82 0.00367 4.9 0.000040 <2.0 0.196 0.00003 <0.00010
19-Jun-16 L1787135-6 0.0066 0.472 12.8 0.0046 0.0041 3.4 0.44 0.000009 0.00242 0.0038 0.36 0.94 0.00197 7.0 0.000054 <2.0 0.152 0.00004 <0.00010
16-Jul-16 L1800582-15 Replicate1 0.0046 0.171 9.8 0.0048 0.0043 3.0 0.30 0.000017 0.00194 0.0041 0.32 1.35 0.00143 8.6 0.000101 <2.0 0.122 0.00007 <0.00010
16-Jul-16 L1800582-6 Replicate2 0.0048 0.176 10.0 0.0046 0.0046 3.2 0.34 0.000016 0.00190 0.0046 0.37 1.24 0.00134 8.8 0.000100 <2.0 0.123 0.00006 <0.00010

20-Aug-16 L1818676-9 0.0030 0.102 5.8 0.0031 0.0023 2.3 0.22 0.000008 0.00135 0.0024 <0.30 0.73 0.00090 3.8 0.000040 <2.0 0.101 0.00004 <0.00010
16-Sep-16 L1832249-4 0.0079 0.165 15.4 0.0062 0.0063 5.1 0.54 0.000056 0.00305 0.0110 0.62 2.15 0.00258 15.3 0.000188 <2.0 0.149 0.00010 <0.00010

26-Oct-2016 L1850386-38 0.00823 0.538 13.7 0.00397 0.0019 6.10 0.631 <0.0000050 0.00405 0.00369 <0.30 0.794 0.00414 3.22 0.000014 2.7 0.360 0.000022 <0.00010
21-Nov-2016 L1862185-4 0.0103 0.483 12.7 0.00360 0.0040 8.29 0.745 <0.0000050 0.00347 0.00460 <0.30 0.953 0.00451 3.70 <0.000010 3.7 0.394 0.000020 <0.00010
17-Dec-2016 L1872192-3 0.00827 0.444 11.6 0.00320 0.0044 8.26 0.740 <0.0000050 0.00371 0.00407 <0.30 0.910 0.00433 3.70 <0.000010 4.1 0.425 0.000017 <0.00010
10-Feb-2017 L1891018-28 Replicate1 0.00678 0.315 9.97 0.00299 0.0044 7.97 0.697 <0.0000050 0.00376 0.00330 <0.30 0.840 0.00440 3.68 <0.000010 4.6 0.460 0.000017 <0.00010
10-Feb-2017 L1891018-5 Replicate2 0.00689 0.317 10.1 0.00305 0.0043 7.93 0.708 <0.0000050 0.00384 0.00336 <0.30 0.838 0.00431 3.62 <0.000010 4.6 0.466 0.000021 <0.00010
21-May-2017 L1929753-26 0.0179 0.591 50.5 0.0167 0.0069 8.04 0.838 0.000089 0.0104 0.0137 2.07 1.48 0.00861 10.7 0.000274 <2.0 0.235 0.000103 0.00014
26-Aug-2017 L1983785-19 0.00477 0.156 9.04 0.00425 0.0032 3.24 0.312 <0.000025 0.00188 0.00429 0.41 0.845 0.00179 5.55 0.000076 <2.0 0.138 0.000044 <0.00010
27-Sep-2017 L2001337-7  0.0236 0.218 42.2 0.0145 0.0167 15.5 1.48 0.000117 0.0039 0.0276 2.65 3.69 0.00324 31.6 0.000437 2.2 0.321 0.000192 0.00025
26-Oct-2017 L2015842-4  0.0112 0.647 23.2 0.00463 0.0037 6.26 0.619 <0.0000050 0.00539 0.00525 0.56 0.783 0.00554 3.55 0.00002 2.4 0.33 0.000022 0.00011
24-Nov-2017 L2028734-28  0.0115 0.777 20.1 0.0048 0.004 7.87 0.806 <0.0000050 0.00452 0.0047 0.33 0.844 0.00472 3.97 0.000013 3.6 0.393 0.000026 <0.00010
5-Dec-2017 L2033141-8  0.00999 0.636 16.2 0.00467 0.0051 7.17 0.717 <0.0000050 0.00414 0.00441 <0.30 0.852 0.00439 3.85 <0.000010 3.5 0.388 0.000025 <0.00010
19-Jan-2018 L2048146-5 Replicate1 0.00825 0.433 11.9 0.0032 0.0047 7.95 0.806 <0.0000050 0.00372 0.00373 <0.30 0.868 0.00421 3.62 <0.000010 4.2 0.408 0.000019 <0.00010
19-Jan-2018 L2048146-9 Replicate2 0.0082 0.425 12 0.00335 0.0045 8.06 0.802 <0.0000050 0.00367 0.00377 <0.30 0.857 0.00414 3.54 <0.000010 4.3 0.413 0.00002 <0.00010
22-Feb-2018 L2061201-39  0.00763 0.381 11.6 0.00362 0.0041 8.11 0.794 <0.0000050 0.00361 0.00348 <0.30 0.912 0.00399 3.69 <0.000010 4.8 0.431 0.000018 <0.00010
27-Mar-2018 L2074292-15  0.00829 0.374 11.3 0.00382 0.0049 8.77 0.9 <0.0000050 0.0036 0.0037 <0.30 0.873 0.00376 3.66 <0.000020 5.3 0.49 0.000019 0.00018
22-Apr-2018 L2084010-4  0.00759 0.296 10.7 0.00327 0.0037 8.22 0.694 <0.0000050 0.0037 0.00585 0.33 0.769 0.00452 3.43 0.000011 3.9 0.422 0.000016 <0.00010
9-May-2018 L2093552-14  0.0172 0.567 49.4 0.0149 0.0066 6.04 0.758 0.0000428 0.011 0.00871 2.11 1.19 0.00901 6.74 0.000196 <2.0 0.224 0.000071 0.00010
17-Jun-2018 L2115837-4  0.0356 0.609 81.1 0.0353 0.0184 21.7 2 0.000256 0.00793 0.0338 3.58 4.31 0.00437 42.8 0.000889 2.4 0.296 0.000265 0.00041
15-Jul-2018 L2132363-4  0.005 0.291 9.9 0.00361 0.0032 2.93 0.337 <0.000025 0.00178 0.00288 <0.30 0.789 0.00142 4.12 0.000032 <2.0 0.133 0.000034 <0.00010

MC2B
17-Nov-13 L1393661-4 0.00831 0.502 9.55 0.00341 0.00354 6.91 0.780 <0.000010 0.00281 0.00349 <0.30 0.836 0.00345 3.37 0.000011 3.1 0.381 0.00002 <0.00010
26-Nov-13 L1398084-2 0.00849 0.579 14.9 0.00464 0.00338 6.66 0.803 <0.000010 0.00421 0.00362 0.36 0.904 0.00419 3.62 0.000018 3.6 0.395 0.00003 <0.00010
3-Dec-13 L1400285-10 0.00855 0.422 6.34 0.00225 0.00367 7.27 0.844 <0.000010 0.00247 0.00382 <0.30 0.888 0.00371 3.46 <0.000010 3.6 0.422 0.00002 <0.00010
10-Dec-13 L1403324-21 0.00844 1.04 24.5 0.00814 0.00410 7.37 0.796 <0.000010 0.00656 0.00381 0.55 0.927 0.00455 4.76 0.000020 3.8 0.452 0.00003 <0.00010
18-Dec-13 L1406226-13 Replicate1 0.00611 0.321 6.76 0.00245 0.00374 7.23 0.728 <0.000010 0.00337 0.00317 <0.30 0.856 0.00394 3.28 <0.000010 3.9 0.419 0.00002 <0.00010
18-Dec-13 L1406226-10 Replicate2 0.00612 0.330 6.82 0.00250 0.00388 7.12 0.754 <0.000010 0.00332 0.00320 <0.30 0.852 0.00387 3.31 <0.000010 3.9 0.419 0.00002 <0.00010
20-Jan-14 L1415007-8 0.00886 0.429 10.9 0.00358 0.00327 7.83 0.904 <0.000010 0.00363 0.00401 0.38 0.798 0.00403 3.49 <0.000010 3.7 0.425 0.00002 <0.00010
3-Feb-14 L1423439-6 0.00884 0.351 10.6 0.00324 0.00387 8.22 0.849 <0.000010 0.00365 0.00375 0.46 0.862 0.00420 3.44 <0.000010 4.5 0.440 0.00002 <0.00010
1-Mar-14 L1428456-5 0.00877 0.395 11.5 0.00370 0.00393 8.45 0.905 <0.000010 0.00426 0.00345 0.47 0.857 0.00419 3.35 <0.000010 5.5 0.482 0.00002 <0.00010
1-Apr-14 L1440389-25 0.00873 0.412 11.1 0.00391 0.00400 8.37 1.10 <0.000010 0.00425 0.00375 0.33 0.890 0.00368 3.48 <0.000010 5.1 0.531 0.00002 <0.00010

27-May-14 L1462243-22 0.0110 0.613 29.2 0.00932 0.00359 4.02 0.438 <0.000010 0.00805 0.00490 1.74 0.900 0.00644 5.56 0.000050 <2.0 0.202 0.00004 <0.00010
3-Jun-14 L1466849-12 0.0121 0.771 31.5 0.00972 0.00408 4.12 0.492 <0.000010 0.00826 0.00516 1.80 0.937 0.00603 6.09 0.000053 <2.0 0.211 0.00005 <0.00010
8-Jun-14 L1469016-8 Replicate 0.0148 1.09 31.2 0.00961 0.00359 4.68 0.762 <0.000010 0.00665 0.00651 1.64 0.812 0.00491 5.77 0.000076 <2.0 0.216 0.00005 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2B 19-Jun-14 L1475203-24 0.0113 0.959 22.5 0.00824 0.00403 3.90 0.648 <0.000010 0.00494 0.00471 0.80 0.807 0.00351 5.54 0.000046 <2.0 0.196 0.00005 <0.00010
26-Jun-14 L1479007-20 0.0139 0.739 27.7 0.0108 0.00829 6.63 0.836 0.000046 0.00556 0.0170 0.95 1.87 0.00406 19.1 0.000251 2.0 0.191 0.00012 0.00013
2-Jul-14 L1482361-12 0.0132 0.552 31.4 0.0192 0.0113 6.36 0.895 0.000044 0.00542 0.0112 1.56 2.12 0.00322 19.8 0.000314 <2.0 0.180 0.00015 0.00016
9-Sep-14 L1517070-7 Replicate1 0.00838 0.233 15.6 0.00694 0.00468 4.76 0.588 0.000021 0.00275 0.00972 0.52 1.23 0.00183 9.68 0.000124 <2.0 0.165 0.00007 0.00010
9-Sep-14 L1517070-6 Replicate2 0.00808 0.234 15.1 0.00717 0.00424 4.55 0.588 0.000024 0.00268 0.00921 0.51 1.16 0.00179 8.65 0.000116 <2.0 0.167 0.00006 <0.00010
12-Sep-14 L1517902-16 0.00396 0.243 7.64 0.00297 0.00237 3.02 0.323 <0.000010 0.00223 0.00236 <0.30 0.739 0.00183 4.77 0.000026 <2.0 0.172 0.00003 <0.00010
21-Sep-14 L1522239-10 0.0292 0.274 64.9 0.0293 0.0246 18.8 1.83 0.000258 0.00951 0.0442 2.61 4.27 0.00651 41.3 0.000933 2.4 0.287 0.00036 0.00032
28-Sep-14 L1527109-22 0.0237 0.247 48.5 0.0223 0.0161 13.9 1.36 0.000214 0.00833 0.0411 1.94 3.23 0.00570 30.0 0.000827 1.7 0.228 0.00028 0.00029
4-Oct-14 L1529967-18 0.0061 0.263 10.6 0.0046 0.0030 3.5 0.40 0.000018 0.00268 0.0045 0.50 1.04 0.00264 6.5 0.000064 <2.0 0.162 0.00005 <0.00010

11-Nov-14 L1546887-13 0.0086 0.628 15.6 0.0045 0.0036 6.3 0.62 <0.000010 0.00422 0.0042 0.33 0.80 0.00425 3.4 0.000015 2.7 0.322 0.00002 <0.00010
18-Nov-14 L1549335-5 0.0086 0.639 19.7 0.0047 0.0035 6.2 0.64 <0.000010 0.00643 0.0041 0.56 0.81 0.00508 3.7 0.000013 2.7 0.353 0.00003 <0.00010
26-Nov-14 L1552499-7 0.0078 0.708 18.9 0.0049 0.0033 6.7 0.64 <0.000010 0.00487 0.0039 0.35 0.82 0.00458 3.8 0.000020 3.1 0.350 0.00002 <0.00010
4-Dec-14 L1556366-6 0.0081 0.514 12.6 0.0036 0.0038 6.8 0.69 <0.000010 0.00382 0.0039 <0.30 0.83 0.00417 3.4 <0.000010 3.4 0.393 0.00002 <0.00010
7-Dec-14 L1556392-7 Replicate1 0.0081 0.584 13.5 0.0040 0.0034 7.5 0.76 <0.000010 0.00401 0.0038 <0.30 0.85 0.00428 3.5 <0.000010 3.5 0.388 0.00003 <0.00010
7-Dec-14 L1556392-8 Replicate2 0.0081 0.580 13.8 0.0040 0.0028 7.1 0.75 <0.000010 0.00412 0.0038 <0.30 0.81 0.00432 3.6 0.000012 3.5 0.404 0.00002 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
IC1

1-Aug-11 L1041095-9 Replicate1 0.031 0.000163 0.0049 0.0366 0.0778 0.00084 0.00161 0.0261 <0.00010 <0.00050 <0.010 0.000239 16.3 0.00016 0.00052 0.00110 <0.030 <0.000050 <0.00050
1-Aug-11 L1041095-2 Replicate2 0.043 0.000179 0.0058 0.0390 0.0701 0.00081 0.00143 0.0258 <0.00010 <0.00050 <0.010 0.000248 16.0 <0.00010 0.00054 0.00123 <0.030 <0.000050 0.00050
5-Sep-11 L1054953-7 0.114 0.000256 0.0098 0.0507 0.0410 0.00144 0.00264 0.0463 <0.00010 <0.00050 <0.010 0.000126 17.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
1-Oct-11 L1067383-10 0.064 0.000426 0.0054 0.0818 0.0484 0.00203 0.00050 0.0470 <0.00010 <0.00050 <0.010 0.000570 36.2 <0.00010 0.00138 0.00419 <0.030 <0.000050 0.00081
27-Jun-12 L1171873-11 0.048 0.000255 0.0050 0.0616 0.0384 0.00113 0.00026 0.0248 <0.00010 <0.00050 <0.010 0.000451 14.6 0.00010 0.00107 0.00263 <0.030 <0.000050 0.00066
1-Aug-12 L1190018-12 0.036 0.000128 0.0037 0.0221 0.0569 0.00104 0.00160 0.0215 <0.00010 <0.00050 <0.010 0.000168 14.6 <0.00010 0.00036 0.00170 <0.030 <0.000050 <0.00050
5-Oct-12 L1221669-15 <0.010 0.000250 <0.0010 0.0786 0.0421 0.00100 0.00029 0.0321 <0.00010 <0.00050 <0.010 0.000883 26.9 0.00010 0.00140 0.0324 <0.030 <0.000050 <0.00050
1-Apr-13 L1285027-28 <0.010 0.000354 <0.0010 0.111 0.0333 0.00181 0.00011 0.0407 <0.00010 <0.00050 <0.010 0.00115 43.1 <0.00010 0.00193 0.0200 <0.030 0.000091 <0.00050
4-Jun-13 L1313121-22 0.054 0.000212 0.0024 0.0935 0.0290 0.00071 0.00014 0.0267 <0.00010 <0.00050 <0.010 0.000891 16.8 <0.00010 0.00133 0.0171 <0.030 <0.000050 <0.00050
31-Jul-13 L1341914-6 0.062 0.000154 0.0065 0.0273 0.0384 0.00055 0.00119 0.0230 <0.00010 <0.00050 <0.010 0.000077 7.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
9-Sep-13 L1360460-10 0.086 0.000137 0.0092 0.0330 0.0394 0.00106 0.00334 0.0232 <0.00010 <0.00050 <0.010 0.000086 12.0 <0.00010 0.00011 <0.00050 <0.030 <0.000050 <0.00050
2-Oct-13 L1373280-15 Replicate1 <0.010 0.000243 <0.0010 0.0514 0.114 0.00133 0.00113 0.0401 <0.00010 <0.00050 <0.010 0.000509 29.5 <0.00010 0.00108 0.0103 <0.030 <0.000050 <0.00050
2-Oct-13 L1373280-7 Replicate2 <0.010 0.000237 <0.0010 0.0500 0.117 0.00133 0.00113 0.0396 <0.00010 <0.00050 <0.010 0.000508 29.1 <0.00010 0.00112 0.0107 <0.030 <0.000050 <0.00050

17-Nov-13 L1393661-9 <0.010 0.000246 <0.0010 0.0630 0.0965 0.00146 0.00050 0.0437 <0.00010 <0.00050 <0.010 0.000657 35.2 <0.00010 0.00127 0.0126 <0.030 0.000051 <0.00050
18-Dec-13 L1406226-9 <0.010 0.000254 <0.0010 0.0688 0.0745 0.00164 0.00054 0.0513 <0.00010 <0.00050 <0.010 0.000660 40.8 <0.00010 0.00113 0.0102 <0.030 <0.000050 0.00102
7-May-14 L1454422-1 <0.010 0.000816 <0.0010 0.276 0.0280 0.00111 <0.00010 0.0348 <0.00010 <0.00050 <0.010 0.00319 37.7 <0.00010 0.00907 0.282 <0.030 0.000117 0.00181
27-May-14 L1462243-15 <0.010 0.000196 <0.0010 0.146 0.0139 0.00052 <0.00010 0.0193 <0.00010 <0.00050 <0.010 0.00161 23.7 <0.00010 0.00192 0.181 <0.030 0.000141 0.00082
3-Jun-14 L1466849-1 0.017 0.000207 0.0013 0.113 0.0223 0.00057 0.00012 0.0208 <0.00010 <0.00050 <0.010 0.00113 19.9 <0.00010 0.00157 0.0754 <0.030 <0.000050 0.00074
8-Jun-14 L1469016-7 <0.010 0.000262 <0.0010 0.111 0.0139 0.00053 0.00014 0.0207 <0.00010 <0.00050 <0.010 0.00118 20.0 <0.00010 0.00162 0.110 <0.030 <0.000050 <0.00050
19-Jun-14 L1475203-20 0.049 0.000342 0.0021 0.0875 0.0274 0.00059 0.00012 0.0205 <0.00010 <0.00050 <0.010 0.000823 18.5 <0.00010 0.00121 0.0531 <0.030 <0.000050 0.00053
26-Jun-14 L1479007-16 0.042 0.000200 0.0036 0.0668 0.0365 0.00073 0.00032 0.0279 <0.00010 <0.00050 <0.010 0.000566 17.4 <0.00010 0.00087 0.00711 <0.030 <0.000050 <0.00050
2-Jul-14 L1482361-4 0.117 0.000449 0.0067 0.0981 0.0435 0.00052 0.00022 0.0342 <0.00010 <0.00050 <0.010 0.000571 13.9 <0.00010 0.00083 0.00970 <0.030 <0.000050 <0.00050

7-Aug-14 L1500006-12 0.032 0.000134 0.0024 0.0361 0.0516 0.00076 0.00075 0.0223 <0.00010 <0.00050 <0.010 0.000281 15.6 <0.00010 0.00046 0.00392 <0.030 <0.000050 <0.00050
9-Sep-14 L1517070-3 0.051 0.000215 0.0058 0.0447 0.0389 0.00079 0.00153 0.0388 <0.00010 <0.00050 <0.010 0.000146 14.7 <0.00010 0.00013 0.00105 <0.030 <0.000050 <0.00050
12-Sep-14 L1517902-12 0.063 0.000195 0.0056 0.0444 0.0487 0.00089 0.00200 0.0310 <0.00010 <0.00050 <0.010 0.000216 20.5 <0.00010 0.00023 0.00090 <0.030 <0.000050 <0.00050
21-Sep-14 L1522239-7 0.181 0.000376 0.0223 0.0812 0.130 0.00098 0.00124 0.0426 <0.00010 <0.00050 <0.010 0.000057 10.9 0.00015 <0.00010 0.00133 0.053 0.000187 <0.00050
28-Sep-14 L1527109-20 0.150 0.000335 0.0166 0.0619 0.0415 0.00077 0.00111 0.0351 <0.00020 <0.00050 0.007 0.000062 10.8 0.00019 <0.00010 <0.00050 <0.010 <0.000050 <0.0050
4-Oct-14 L1529967-23 0.051 0.000164 0.0038 0.0394 0.0518 0.00081 0.00081 0.0295 <0.00010 <0.00050 <0.010 0.000302 16.8 <0.00010 0.00052 0.00172 <0.030 <0.000050 <0.00050

11-Nov-14 L1546887-1 0.023 0.000150 <0.0010 0.0616 0.0488 0.00086 0.00036 0.0325 <0.00010 <0.00050 <0.010 0.000629 39.4 <0.00010 0.00066 0.02290 <0.030 <0.000050 <0.00050
18-Nov-14 L1549335-1 0.012 0.000118 <0.0010 0.0510 0.0399 0.00076 0.00021 0.0281 <0.00010 <0.00050 <0.010 0.000596 40.0 <0.00010 0.00047 0.02140 <0.030 <0.000050 <0.00050
27-Nov-14 L1552499-24 <0.010 0.000077 <0.0010 0.0477 0.0394 0.00073 0.00016 0.0262 <0.00010 <0.00050 <0.010 0.000542 39.7 <0.00010 0.00044 0.02080 <0.030 <0.000050 <0.00050
5-Dec-14 L1556366-24 <0.010 0.000031 <0.0010 0.0420 0.0093 0.00023 <0.00010 0.0147 <0.00010 <0.00050 <0.010 0.000526 34.7 <0.00010 0.00044 0.05650 <0.030 <0.000050 <0.00050
7-Dec-14 L1556392-2 0.010 0.000034 <0.0010 0.0414 0.0086 0.00023 <0.00010 0.0154 <0.00010 <0.00050 <0.010 0.000532 34.6 <0.00010 0.00044 0.05470 <0.030 0.000051 <0.00050

SF1
1-Aug-11 L1041095-3 <0.010 0.000308 <0.0010 0.0939 0.803 <0.00010 <0.00010 0.0181 0.00025 <0.00050 <0.010 0.00131 76.4 <0.00010 0.00778 0.159 0.184 0.00107 0.00402
5-Sep-11 L1054953-6 <0.010 0.000432 <0.0010 0.127 1.34 <0.00010 0.00018 0.0171 0.00035 <0.00050 <0.010 0.00183 84.2 <0.00010 0.0113 0.241 1.35 0.00205 0.00439
1-Oct-11 L1067383-11 0.039 0.000457 0.0014 0.170 1.53 0.00014 0.00057 0.0188 0.00045 <0.00050 <0.010 0.00256 181 <0.00010 0.0148 0.267 1.66 0.00113 0.00945
1-Aug-12 L1190018-11 0.018 0.000290 0.0015 0.0807 0.825 <0.00010 0.00011 0.0176 0.00022 <0.00050 <0.010 0.00108 54.9 <0.00010 0.00606 0.152 0.125 0.00124 0.00298
5-Oct-12 L1221669-16 0.018 0.000741 0.0011 0.181 1.79 <0.00010 0.00027 0.0127 0.00052 <0.00050 <0.010 0.00234 135 <0.00010 0.0167 0.387 0.285 0.00261 0.00771
1-Apr-13 L1285027-30 <0.010 0.000605 <0.0020 0.215 0.0302 <0.00020 <0.00020 0.0059 <0.00020 <0.0010 0.021 0.00180 351 <0.00020 0.0189 0.00942 0.048 <0.00010 0.0226
4-Jun-13 L1313121-21 <0.010 0.000961 <0.0010 0.233 2.28 <0.00010 0.00028 0.0163 0.00058 <0.00050 <0.010 0.00255 62.9 0.00029 0.0212 0.639 7.07 0.00468 0.00511
31-Jul-13 L1341914-7 0.133 0.000473 0.0145 0.0874 0.233 <0.00010 0.00015 0.0425 0.00012 <0.00050 <0.010 0.000770 23.4 <0.00010 0.00345 0.0918 0.047 0.000907 0.00073
9-Sep-13 L1360460-11 0.030 0.000587 0.0030 0.169 1.32 <0.00010 0.00022 0.0244 0.00043 <0.00050 <0.010 0.00208 116 <0.00010 0.0165 0.408 2.39 0.00213 0.00658
2-Oct-13 L1373280-6 0.024 0.00133 <0.0010 0.337 3.28 <0.00010 0.00035 0.0116 0.00089 <0.00050 0.011 0.00402 209 0.00016 0.0323 0.786 3.04 0.00501 0.0123

17-Nov-13 L1393661-8 0.024 0.000564 <0.0010 0.199 0.644 0.00019 0.00034 0.0099 0.00024 <0.00050 <0.010 0.00283 228 <0.00010 0.0189 0.163 2.09 0.000938 0.0106
27-May-14 L1462243-16 0.026 0.00209 0.0014 0.479 4.93 <0.00010 0.00055 0.0106 0.00124 <0.00050 <0.010 0.00536 107 0.00054 0.0440 1.18 25.7 0.00821 0.0105
3-Jun-14 L1466849-6 0.030 0.00173 0.0010 0.414 3.81 <0.00010 0.00029 0.0114 0.00092 <0.00050 <0.010 0.00442 92.0 0.00043 0.0346 1.09 16.4 0.00662 0.00773
8-Jun-14 L1469016-6 <0.010 0.00146 <0.0010 0.338 3.06 <0.00010 0.00035 0.0126 0.00077 <0.00050 <0.010 0.00372 87.4 0.00018 0.0285 0.919 11.3 0.00549 0.00622
19-Jun-14 L1475203-19 0.012 0.000768 <0.0010 0.197 1.92 <0.00010 0.00015 0.0132 0.00049 <0.00050 <0.010 0.00242 65.8 0.00017 0.0162 0.525 3.56 0.00335 0.00480
26-Jun-14 L1479007-13 0.011 0.000486 <0.0010 0.147 1.37 <0.00010 0.00013 0.0168 0.00034 <0.00050 <0.010 0.00178 53.1 <0.00010 0.0104 0.294 0.872 0.00240 0.00365

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

SF1 2-Jul-14 L1482361-3 0.032 0.000479 0.0037 0.120 0.920 <0.00010 0.00012 0.0254 0.00025 <0.00050 <0.010 0.00126 32.5 <0.00010 0.00729 0.236 0.640 0.00294 0.00227
7-Aug-14 L1500006-2 0.014 0.000268 <0.0010 0.0947 0.672 <0.00010 <0.00010 0.0194 0.00019 <0.00050 <0.010 0.00125 70.3 <0.00010 0.00703 0.132 <0.030 0.000514 0.00307
9-Sep-14 L1517070-2 0.025 0.000454 0.0027 0.122 0.970 <0.00010 0.00016 0.0294 0.00031 <0.00050 <0.010 0.00152 92.5 <0.00010 0.00996 0.197 0.091 0.00125 0.00495
12-Sep-14 L1517902-11 0.020 0.000426 <0.0010 0.154 1.08 <0.00010 0.00011 0.0181 0.00036 <0.00050 0.010 0.00201 144 <0.00010 0.0135 0.218 0.031 0.000408 0.00703
21-Sep-14 L1522239-2 0.075 0.000593 0.0100 0.132 0.875 <0.00010 0.00033 0.0339 0.00030 <0.00050 <0.010 0.00147 49.2 0.00010 0.00874 0.177 0.915 0.00333 0.00302
28-Sep-14 L1527109-19 0.046 0.000622 0.0105 0.132 0.789 0.00005 0.00026 0.0329 0.00028 <0.00050 0.006 0.00142 44.9 <0.00010 0.00859 0.216 0.382 0.00338 <0.0050
4-Oct-14 L1529967-22 0.015 0.000522 <0.0010 0.135 1.310 <0.00010 0.00018 0.0191 0.00038 <0.00050 <0.010 0.00198 78.7 0.00013 0.01200 0.282 2.010 0.00278 0.00413

11-Nov-14 L1546887-10 0.022 0.000462 <0.0010 0.175 0.117 0.00014 <0.00010 0.0098 0.00014 <0.00050 <0.010 0.00234 217.0 <0.00010 0.01670 0.083 <0.030 <0.000050 0.01030
18-Nov-14 L1549335-2 0.021 0.000467 <0.0010 0.175 0.022 0.00019 <0.00010 0.0086 <0.00010 <0.00050 <0.010 0.00228 237.0 <0.00010 0.01640 0.025 <0.030 <0.000050 0.01070
6-Dec-14 L1556392-1 0.025 0.000468 <0.0010 0.195 0.050 0.00014 <0.00010 0.0085 0.00011 <0.00050 0.010 0.00262 252.0 <0.00010 0.01940 0.063 0.036 0.00009 0.01320
7-Dec-14 L1556392-3 0.025 0.000490 <0.0010 0.196 0.058 0.00014 <0.00010 0.0082 0.00010 <0.00050 0.010 0.00247 252.0 <0.00010 0.01890 0.055 <0.030 <0.000050 0.01320
9-Dec-14 L1557731-1 0.025 0.000499 <0.0010 0.189 0.035 0.00016 <0.00010 0.0078 <0.00010 <0.00050 0.012 0.00243 254.0 <0.00010 0.01850 0.039 <0.030 <0.000050 0.01350

MCT1
24-Jul-07 L535508-9 1.03 0.00104 0.0810 0.0917 0.0260 0.00039 0.00035 0.0072 <0.00050 <0.00050 <0.010 0.000036 26.6 <0.00050 <0.00010 0.00064 <0.030 <0.000050 <0.0050
23-Sep-07 L559547-10 0.047 0.000403 0.0060 0.0138 0.0056 0.00038 0.00028 0.0124 <0.00050 <0.00050 <0.010 0.000068 41.2 <0.00050 <0.00010 0.00014 <0.030 <0.000050 <0.0050
26-Jun-08 L650936-28 0.048 0.000450 0.0054 0.0161 0.0062 0.00029 <0.00010 0.0116 <0.00050 <0.00050 <0.010 0.000076 35.0 <0.00050 <0.00010 <0.00020 <0.030 <0.000050 <0.0050
10-Sep-08 L683687-5 0.035 0.000273 0.0043 0.0154 0.0078 0.00024 0.00014 0.0097 <0.00050 <0.00050 <0.010 0.000078 33.0 <0.00050 <0.00010 <0.00020 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-20 0.015 0.000493 0.0013 0.0113 0.0049 0.00029 0.00011 0.0122 <0.00050 <0.00050 <0.010 0.000105 43.8 <0.00050 <0.00010 0.00017 <0.030 <0.000050 <0.0050

22-Aug-09 L809879-13 0.106 0.000244 0.0125 0.0171 0.0456 0.00025 0.00024 0.0090 <0.00050 <0.00050 <0.010 0.000029 26.3 <0.00050 <0.00010 0.00014 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-20 <0.010 0.00119 <0.0010 0.0201 0.0023 0.00034 0.00010 0.0198 <0.00050 <0.00050 <0.010 0.000214 83.7 <0.00050 <0.00010 0.00020 <0.030 <0.000050 <0.0050

MCT2
26-Jun-08 L650936-27 0.186 0.000153 0.0140 0.0126 0.0593 0.00047 0.00050 0.0121 <0.00050 <0.00050 <0.010 <0.000017 16.9 <0.00050 <0.00010 <0.00060 0.040 0.000057 <0.0050
10-Sep-08 L683687-6 0.032 0.000133 0.0030 0.0027 0.0193 0.00028 0.00040 0.0109 <0.00050 <0.00050 <0.010 <0.000017 26.5 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-31 Replicate1 0.109 0.000146 0.0095 0.0090 0.0273 0.00049 0.00049 0.0112 <0.00050 <0.00050 <0.010 0.000054 23.9 <0.00050 <0.00010 0.00020 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-21 Replicate2 0.107 0.000190 0.0098 0.0120 0.0356 0.00046 0.00042 0.0116 <0.00050 <0.00050 <0.010 0.000076 24.5 <0.00050 <0.00010 0.00023 0.036 <0.000050 <0.0050

22-Aug-09 L809879-21 Replicate1 0.158 0.000099 0.0143 0.0097 0.0974 0.00021 0.00045 0.0064 <0.00050 <0.00050 <0.010 0.000013 10.1 <0.00050 <0.00010 0.00029 0.091 <0.000050 <0.0050
22-Aug-09 L809879-14 Replicate2 0.150 0.000070 0.0146 0.0108 0.0994 0.00020 0.00042 0.0064 <0.00050 <0.00050 <0.010 <0.000010 9.5 <0.00050 <0.00010 0.00028 0.094 <0.000050 <0.0050
26-Nov-09 L844495-21 <0.010 0.000191 <0.0010 <0.0010 0.0039 0.00065 0.00040 0.0211 <0.00050 <0.00050 <0.010 0.000011 42.8 <0.00050 <0.00010 <0.00010 <0.030 <0.000050 <0.0050

MCT
5-Jul-10 L905787-20 0.215 0.000139 0.0177 0.0103 0.0786 0.00043 0.00053 0.0122 <0.00050 <0.00050 <0.010 <0.000010 18.9 <0.00020 <0.00010 0.00033 0.064 <0.000050 <0.0050

27-Aug-10 L926457-20 0.087 0.000084 0.0083 0.0070 0.0789 0.00027 0.00041 0.0072 <0.00050 <0.00050 <0.010 <0.000010 12.4 <0.00020 <0.00010 0.00026 0.070 <0.000050 <0.0050
15-Nov-10 L955725-19 <0.010 0.000880 <0.0010 0.0158 0.0076 0.00033 0.00014 0.0187 <0.00050 <0.00050 <0.010 0.000189 71.1 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-10 <0.010 0.000820 <0.0010 0.0094 <0.0030 0.00051 0.00015 0.0253 <0.00050 <0.00050 <0.010 0.000114 70.5 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050

4-Jul-11 L1028827-17 0.352 0.000311 0.0242 0.0213 0.0328 0.00037 0.00038 0.0119 <0.00010 <0.00050 <0.010 0.000012 28.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
5-Sep-11 L1054953-2 0.356 0.000328 0.0291 0.0274 0.0349 0.00039 0.00039 0.0126 <0.00010 <0.00050 <0.010 0.000015 27.4 0.00011 <0.00010 <0.00050 0.031 <0.000050 <0.00050

27-Mar-12 L1131394-11 <0.010 0.000853 <0.0010 0.0085 <0.0030 0.00059 0.00020 0.0263 <0.00010 <0.00050 <0.010 0.000113 78.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
27-Jun-12 L1171873-6 0.194 0.000277 0.0167 0.0181 0.0217 0.00040 0.00038 0.0121 <0.00010 <0.00050 <0.010 0.000018 30.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
6-Feb-13 L1267070-6 <0.010 0.000786 <0.0010 0.0081 <0.0030 0.00055 0.00023 0.0248 <0.00010 <0.00050 <0.010 0.000106 69.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Jun-13 L1313121-23 0.109 0.000299 0.0091 0.0110 0.0337 0.00041 0.00035 0.0134 <0.00010 <0.00050 <0.010 0.000038 33.3 0.00015 <0.00010 <0.00050 0.032 <0.000050 <0.00050

10-Sep-13 L1362721-11 0.143 0.000148 0.0126 0.0126 0.0651 0.00024 0.00033 0.0081 <0.00010 <0.00050 <0.010 <0.000010 16.2 <0.00010 <0.00010 <0.00050 0.052 <0.000050 <0.00050
18-Dec-13 L1406226-2 0.012 0.000640 <0.0010 0.0065 0.0041 0.00056 0.00025 0.0235 <0.00010 <0.00050 <0.010 0.000080 65.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00105
19-Jan-14 L1415007-3 <0.010 0.000742 <0.0010 0.0108 0.0031 0.00051 0.00014 0.0247 <0.00010 <0.00050 <0.010 0.000109 67.5 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
5-Apr-14 L1440389-44 0.011 0.000880 <0.0010 0.0085 <0.0030 0.00051 0.00017 0.0249 <0.00010 <0.00050 <0.010 0.000105 78.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00066
2-Jul-14 L1482361-7 0.950 0.000510 0.0798 0.0765 0.0597 0.00034 0.00040 0.0104 <0.00010 <0.00050 <0.010 <0.000010 22.0 <0.00010 <0.00010 <0.00050 0.039 <0.000050 <0.00050

11-Nov-14 L1546887-12 0.034 0.000529 0.0020 0.0082 0.0048 0.00049 0.00030 0.0204 <0.00010 <0.00050 <0.010 0.000083 58.7 <0.00010 <0.00010 <0.00050 <0.030 <0.00010 <0.00050
MCTR

28-May-08 L635965-10 0.227 0.000397 0.0193 0.0290 0.0390 0.00038 0.00039 0.0123 <0.00050 <0.00050 <0.010 <0.000040 32.1 <0.00050 <0.00010 0.00049 <0.030 <0.000050 <0.0050
5-Jun-08 L639617-9 0.077 0.000329 0.0059 0.0101 0.0230 0.00035 0.00034 0.0132 <0.00050 <0.00050 <0.010 0.000059 32.8 <0.00050 <0.00010 0.00375 <0.030 <0.000050 <0.0050
11-Jun-08 L642688-1 0.075 0.000347 0.0072 0.0112 0.0193 0.00039 0.00032 0.0139 <0.00050 <0.00050 <0.010 0.000047 33.5 <0.00050 <0.00010 0.00024 <0.030 <0.000050 <0.0050
26-Jun-08 L650936-26 0.026 0.000297 0.0025 <0.0060 0.0131 0.00039 0.00034 0.0149 <0.00050 <0.00050 <0.010 0.000045 32.0 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
3-Jul-08 L652071-7 0.421 0.000367 0.0368 0.0376 0.0267 0.00031 0.00030 0.0093 <0.00050 <0.00050 <0.010 <0.000017 22.0 <0.00050 <0.00010 0.00025 <0.030 <0.000050 <0.0050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MCTR 25-Jul-08 L662220-9 0.063 0.000234 0.0059 0.0099 0.0194 0.00031 0.00037 0.0103 <0.00050 <0.00050 <0.010 0.000032 24.6 <0.00050 <0.00010 0.00035 <0.030 <0.000050 <0.0050
10-Sep-08 L683687-7 0.049 0.000215 0.0040 0.0063 0.0162 0.00031 0.00034 0.0108 <0.00050 <0.00050 <0.010 0.000042 28.2 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
17-Sep-08 L686098-1 0.306 0.000259 0.0275 0.0241 0.0358 0.00027 0.00035 0.0100 <0.00050 <0.00050 <0.010 <0.000017 21.0 <0.00050 <0.00010 0.00019 <0.030 <0.000050 <0.0050
25-Sep-08 L688714-1 <0.010 0.000249 0.0011 0.0040 0.0142 0.00035 0.00036 0.0133 <0.00050 <0.00050 <0.010 0.000047 32.8 <0.00050 <0.00010 0.00025 <0.030 <0.000050 <0.0050
2-Oct-08 L691752-8 0.286 0.000267 0.0248 0.0230 0.0492 0.00033 0.00036 0.0124 <0.00050 <0.00050 <0.010 <0.000017 23.8 <0.00050 <0.00010 0.00020 <0.030 0.000109 <0.0050
9-Oct-08 L694973-1 0.015 0.000344 0.0015 0.0062 0.0093 0.00043 0.00035 0.0170 <0.00050 <0.00050 <0.010 0.000056 41.8 <0.00050 <0.00010 0.00017 <0.030 <0.000050 <0.0050
29-Oct-08 L703445-1 0.042 0.000529 0.0036 0.0109 0.0134 0.00041 0.00031 0.0190 <0.00050 <0.00050 <0.010 0.000060 48.6 <0.00050 <0.00010 0.00020 <0.030 <0.000050 <0.0050
5-Dec-08 L717413-23 Replicate1 0.010 0.000588 <0.0010 0.0069 <0.0040 0.00045 0.00027 0.0228 <0.00050 <0.00050 <0.010 0.000078 55.6 <0.00050 <0.00010 0.00045 <0.030 <0.000050 <0.0050
5-Dec-08 L717413-21 Replicate2 <0.010 0.000605 <0.0010 0.0069 <0.0080 0.00045 0.00028 0.0227 <0.00050 <0.00050 <0.010 0.000080 56.2 <0.00050 <0.00010 0.00030 <0.030 <0.000050 <0.0050
6-Jan-09 L723686-5 <0.010 0.000666 <0.0010 0.0056 0.0033 0.00049 0.00031 0.0258 <0.00050 <0.00050 <0.010 0.000113 68.6 <0.00050 <0.00010 0.00034 <0.030 <0.000050 <0.0050
1-Feb-09 L732103-1 <0.010 0.000711 <0.0010 <0.010 0.0065 0.00044 0.00033 0.0230 <0.00050 <0.00050 <0.010 0.000087 76.0 <0.00050 <0.00010 0.00021 <0.030 <0.000050 <0.0050
4-Mar-09 L740333-1 <0.010 0.000769 <0.0010 0.0054 <0.0025 0.00045 0.00030 0.0251 <0.00050 <0.00050 <0.010 0.000106 65.7 <0.00050 <0.00010 0.00019 <0.030 <0.000050 <0.0050
28-Mar-09 L748538-1 <0.010 0.000786 <0.0010 0.0055 0.0027 0.00045 0.00029 0.0248 <0.00050 <0.00050 <0.010 0.000119 71.5 <0.00050 <0.00010 0.00023 <0.030 <0.000050 <0.0050
28-Apr-09 L759011-10 0.121 0.000910 0.0120 0.0317 0.0128 0.00039 0.00021 0.0239 <0.00050 <0.00050 <0.010 0.000080 70.4 <0.00050 <0.00010 0.00046 <0.030 <0.000050 <0.0050
27-May-09 L771080-3 0.043 0.000418 0.0036 0.0115 0.0120 0.00039 0.00027 0.0157 <0.00050 <0.00050 <0.010 0.000092 40.9 <0.00050 <0.00010 0.00046 <0.030 <0.000050 <0.0050

8-Jun-09 L776835-9 0.285 0.000444 0.0246 0.0458 0.0279 0.00032 0.00031 0.0129 <0.00050 <0.00050 <0.010 0.000029 28.2 <0.00050 <0.00010 0.00032 0.032 <0.000050 <0.0050
13-Jun-09 L778602-9 0.184 0.000338 0.0167 0.0199 0.0326 0.00030 0.00033 0.0122 <0.00050 <0.00050 <0.010 0.000033 26.2 <0.00050 <0.00010 0.00025 0.036 <0.000050 <0.0050
19-Jun-09 L781603-2 0.196 0.000359 0.0202 0.0200 0.0348 0.00033 0.00037 0.0133 <0.00050 <0.00050 <0.010 0.000025 28.4 <0.00050 <0.00010 0.00027 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-19 0.035 0.000333 0.0028 0.0069 0.0155 0.00037 0.00038 0.0142 <0.00050 <0.00050 <0.010 0.000068 37.2 <0.00050 <0.00010 0.00032 <0.030 <0.000050 <0.0050

4-Aug-09 L801967-4 0.262 0.000407 0.0261 0.0357 0.0696 0.00028 0.00034 0.0081 <0.00050 <0.00050 <0.010 0.000014 19.8 <0.00050 <0.00010 <0.00030 0.060 <0.000050 <0.0050
22-Aug-09 L809879-12 0.140 0.000175 0.0128 0.0118 0.0471 0.00024 0.00032 0.0090 <0.00050 <0.00050 <0.010 0.000017 21.0 <0.00050 <0.00010 0.00017 0.036 <0.000050 <0.0050
13-Sep-09 L817873-7 0.203 0.000216 0.0182 0.0191 0.0474 0.00022 0.00033 0.0088 <0.00050 <0.00050 <0.010 0.000013 20.3 <0.00050 <0.00010 0.00017 <0.030 <0.000050 <0.0050
27-Sep-09 L824535-9 0.036 0.000300 0.0033 <0.010 0.0222 0.00035 0.00026 0.0146 <0.00050 <0.00050 <0.010 0.000060 35.3 <0.00050 <0.00010 0.00035 <0.030 <0.000050 <0.0050
31-Oct-09 L837185-9 0.011 0.000507 <0.0010 0.0076 0.0047 0.00043 0.00028 0.0194 <0.00050 <0.00050 <0.010 0.000107 50.5 <0.00050 <0.00010 <0.00060 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-19 <0.010 0.000665 <0.0010 0.0061 0.0039 0.00047 0.00033 0.0224 <0.00050 <0.00050 <0.010 0.000097 61.2 <0.00050 <0.00010 0.00019 <0.030 <0.000050 <0.0050
28-Mar-10 L873292-2 0.010 0.000789 <0.0010 0.0085 0.0041 0.00042 0.00023 0.0241 <0.00050 <0.00050 <0.010 0.000108 62.8 <0.00050 <0.00010 0.00060 <0.030 <0.000050 <0.0050

5-Jul-10 L905787-21 0.127 0.000275 0.0115 0.0097 0.0370 0.00037 0.00041 0.0136 <0.00050 <0.00050 <0.010 0.000024 30.1 <0.00020 <0.00010 0.00022 <0.030 <0.000050 <0.0050
27-Aug-10 L926457-21 0.052 0.000199 0.0057 0.0071 0.0243 0.00031 0.00032 0.0093 <0.00050 <0.00050 <0.010 0.000023 22.7 <0.00020 <0.00010 0.00017 <0.030 <0.000050 <0.0050
15-Nov-10 L955725-20 <0.010 0.000538 <0.0010 0.0072 0.0062 0.00045 0.00031 0.0213 <0.00050 <0.00050 <0.010 0.000102 56.4 <0.00010 <0.00010 0.00059 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-9 <0.010 0.000774 <0.0010 0.0056 <0.0030 0.00045 0.00029 0.0267 <0.00050 <0.00050 <0.010 0.000081 68.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050

4-Jul-11 L1028827-15 Replicate1 0.238 0.000293 0.0172 0.0162 0.0310 0.00035 0.00041 0.0132 <0.00010 <0.00050 <0.010 0.000024 30.6 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Jul-11 L1028827-1 Replicate2 0.081 0.000257 0.0083 0.0120 0.127 0.00037 0.00043 0.0135 <0.00010 <0.00050 <0.010 0.000020 30.4 0.00015 <0.00010 0.00051 <0.030 <0.000050 <0.00050
5-Sep-11 L1054953-1 0.323 0.000328 0.0252 0.0263 0.0452 0.00042 0.00039 0.0129 <0.00010 <0.00050 <0.010 0.000023 28.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00058

27-Nov-11 L1091310-10 <0.010 0.000710 <0.0010 0.0063 <0.0060 0.00058 0.00034 0.0255 <0.00020 <0.0010 <0.020 0.000096 67.6 <0.00020 <0.00020 <0.0010 <0.030 <0.00010 <0.0010
27-Mar-12 L1131394-10 <0.010 0.000887 <0.0010 0.0065 <0.0030 0.00055 0.00030 0.0276 <0.00010 <0.00050 <0.010 0.000116 77.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
27-Jun-12 L1171873-5 0.138 0.000284 0.0122 0.0152 0.0242 0.00039 0.00035 0.0133 <0.00010 <0.00050 <0.010 0.000027 32.1 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
5-Jun-13 L1313500-4 0.098 0.000314 0.0075 0.0101 0.0435 0.00039 0.00036 0.0141 <0.00010 <0.00050 <0.010 0.000045 36.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050

10-Sep-13 L1362721-12 0.111 0.000176 0.0102 0.0133 0.0566 0.00024 0.00030 0.0091 <0.00010 <0.00050 <0.010 0.000013 19.3 <0.00010 <0.00010 <0.00050 0.040 <0.000050 <0.00050
21-Dec-13 L1406946-32 0.015 0.000637 <0.0010 0.0065 <0.0030 0.00046 0.00030 0.0244 <0.00010 <0.00050 <0.010 0.000075 65.5 0.00011 <0.00010 <0.00050 <0.030 <0.000050 0.00078
17-Jan-14 L1413909-17 Replicate1 0.018 0.000683 <0.0010 0.0086 0.0057 0.00047 0.00028 0.0249 <0.00010 <0.00050 <0.010 0.000087 67.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00057
17-Jan-14 L1413909-3 Replicate2 0.016 0.000685 <0.0010 0.0084 0.0052 0.00049 0.00026 0.0251 <0.00010 <0.00050 <0.010 0.000095 65.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
1-Apr-14 L1440389-26 0.013 0.000809 <0.0010 0.0062 <0.0030 0.00047 0.00030 0.0258 <0.00010 <0.00050 <0.010 0.000096 78.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00067
2-Jul-14 L1482361-8 0.613 0.000488 0.0511 0.0628 0.0648 0.00036 0.00059 0.0132 <0.00010 <0.00050 <0.010 0.000015 25.5 <0.00010 <0.00010 <0.00050 0.049 <0.000050 <0.00050

12-Nov-14 L1546887-31 0.033 0.000530 0.0018 0.0071 0.0042 0.00046 0.00040 0.0209 <0.00010 <0.00050 <0.010 0.000072 59.7 <0.00010 <0.00010 0.00095 <0.030 <0.000050 0.00065
22-Feb-15 L1581377-10 <0.010 0.000759 <0.0010 0.0058 <0.0030 0.00045 0.00031 0.0262 <0.00010 <0.00050 <0.010 0.000091 63.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
12-May-15 L1612636-29 0.105 0.000458 0.0128 0.0287 0.0553 0.00039 0.00034 0.0176 <0.00010 <0.000050 <0.010 0.000038 43.1 0.00011 <0.00010 0.00059 0.083 <0.000050 <0.0010
26-Aug-15 L1665599-28 0.207 0.000260 0.0171 0.0175 0.0747 0.00028 0.00033 0.0115 <0.00010 <0.000050 <0.010 0.000013 25.3 <0.00010 <0.00010 <0.00050 0.068 <0.000050 <0.0010
17-Nov-15 L1704732-7 0.011 0.000513 <0.00050 0.0062 0.0032 0.00041 0.00032 0.0220 <0.00010 <0.000050 <0.010 0.000086 61.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-27 0.014 0.000616 <0.00050 0.0049 0.0031 0.00044 0.00035 0.0248 <0.00010 <0.000050 <0.010 0.000087 68.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
26-Apr-16 L1761558-27 0.066 0.000518 0.0039 0.0116 0.0094 0.00048 0.00032 0.0208 <0.00010 <0.000050 <0.010 0.000085 52.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
16-Jul-16 L1800582-1 0.271 0.000257 0.0247 0.0304 0.0354 0.00024 0.00026 0.0094 <0.00010 <0.000050 <0.010 0.000007 19.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MCTR 25-Oct-2016 L1850386-9 0.022 0.000510 0.00237 0.0063 0.0045 0.00046 0.00039 0.0222 <0.00010 <0.000050 <0.010 0.0000682 58.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
10-Feb-2017 L1891018-7 <0.010 0.000693 <0.00050 0.0047 <0.0030 0.00041 0.00031 0.0260 <0.00010 <0.000050 <0.010 0.0000860 70.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
21-May-2017 L1929753-32 0.526 0.000670 0.0526 0.0846 0.0470 0.00044 0.00033 0.0169 <0.00010 <0.000050 <0.010 0.0000393 37.7 <0.00010 <0.00010 0.00076 0.142 <0.000050 <0.0010
26-Aug-2017 L1983785-13 0.380 0.000350 0.0372 0.0418 0.0296 0.00025 0.00032 0.0107 <0.00010 <0.000050 <0.010 0.0000104 24.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
25-Nov-2017 L2030143-4  <0.010 0.000599 0.00094 0.0061 0.01 0.00052 0.00037 0.0241 <0.00010 <0.000050 <0.010 0.0000868 61.9 <0.00010 <0.00010 <0.0010 <0.030 <0.000050 <0.0010
20-Feb-2018 L2061201-11  <0.010 0.000740 <0.00050 0.0047 <0.0030 0.00039 0.00034 0.0263 <0.00010 <0.000050 <0.010 0.0000738 80.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0020
9-May-2018 L2093552-16  0.130 0.000418 0.0126 0.0177 0.0193 0.00043 0.00031 0.0183 <0.00010 <0.000050 <0.010 0.0000419 46.7 <0.00010 <0.00010 0.00051 <0.030 <0.000050 <0.0010

GC-1
23-Sep-07 L559547-13 <0.010 0.000124 0.0012 0.0021 0.0063 0.00016 0.00046 0.0063 <0.00050 <0.00050 <0.010 <0.000050 29.5 <0.00050 <0.00010 0.00014 <0.030 <0.000050 <0.0050
29-Oct-08 L703445-14 <0.010 0.000175 <0.0010 0.0034 0.0087 0.00017 0.00039 0.0109 <0.00050 <0.00050 <0.010 0.000042 35.2 <0.00050 <0.00010 0.00039 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-17 <0.010 0.000180 <0.0010 0.0032 0.0235 0.00020 0.00039 0.0113 <0.00050 <0.00050 <0.010 0.000042 36.4 <0.00050 <0.00010 0.00042 <0.030 <0.000050 <0.0050

28-Mar-09 L748538-7 0.011 0.000240 <0.0010 0.0047 0.0041 0.00021 0.00041 0.0122 <0.00050 <0.00050 <0.010 0.000035 43.1 <0.00050 <0.00010 0.00022 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-22 <0.010 0.000120 <0.0010 0.0016 0.0076 0.00021 0.00048 0.0068 <0.00050 <0.00050 <0.010 0.000013 25.1 <0.00050 <0.00010 0.00018 <0.030 <0.000050 <0.0050

22-Aug-09 L809879-15 0.243 0.000172 0.0219 0.0143 0.0363 0.00014 0.00039 0.0042 <0.00050 <0.00050 <0.010 <0.000010 17.5 <0.00050 <0.00010 0.00021 0.038 <0.000050 <0.0050
1-Dec-09 L845898-3 <0.010 0.000194 <0.0010 0.0018 0.0040 0.00020 0.00043 0.0099 <0.00050 <0.00050 <0.010 0.000023 40.2 <0.00050 <0.00010 0.00033 <0.030 <0.000050 <0.0050
3-Aug-10 L916942-19 0.837 0.000611 0.0658 0.0516 0.114 0.00010 0.00051 0.0039 <0.00050 <0.00050 <0.010 <0.000010 15.0 0.00023 <0.00010 0.00038 0.103 <0.000050 <0.0050
15-Nov-10 L955725-32 <0.010 0.000180 <0.0010 <0.0030 0.0076 0.00021 0.00039 0.0111 <0.00050 <0.00050 <0.010 0.000027 39.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
5-Mar-11 L985810-5 <0.010 0.000211 <0.0010 0.0033 0.0043 0.00021 0.00039 0.0121 <0.00050 <0.00050 <0.010 0.000031 44.8 0.00021 <0.00010 <0.00050 <0.030 <0.000050 <0.0050

31-Mar-11 L991777-7 <0.010 0.000232 <0.0010 <0.0030 0.0087 0.00023 0.00043 0.0137 <0.00050 <0.00050 <0.010 0.000031 45.6 0.00015 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
2-May-11 L1002688-12 <0.010 0.000237 <0.0010 0.0032 0.0053 0.00022 0.00041 0.0148 <0.00050 <0.00050 <0.010 0.000032 47.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
5-Jun-11 L1014013-14 0.045 0.000111 0.0037 0.0047 0.0189 0.00018 0.00047 0.0071 <0.00050 <0.00050 <0.010 <0.000010 23.1 0.00014 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
4-Jul-11 L1028827-2 0.014 0.000124 0.0013 <0.0030 0.0171 0.00021 0.00049 0.0064 <0.00010 <0.00050 <0.010 <0.000010 27.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00058

1-Aug-11 L1039955-11 0.014 0.000112 0.0015 <0.0030 0.0270 0.00014 0.00045 0.0053 <0.00010 <0.00050 <0.010 <0.000010 18.8 0.00013 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
5-Sep-11 L1054953-12 0.220 0.000205 0.0150 0.0111 0.0736 0.00018 0.00047 0.0071 <0.00010 <0.00050 <0.010 <0.000010 23.9 0.00015 <0.00010 <0.00050 0.085 <0.000050 0.00075
1-Oct-11 L1067383-7 0.016 0.000155 0.0013 <0.0030 0.0084 0.00020 0.00042 0.0090 <0.00010 <0.00050 <0.010 0.000017 35.3 0.00012 <0.00010 <0.00050 <0.030 <0.000050 0.00075

26-Oct-11 L1079029-18 <0.010 0.000193 <0.0010 <0.0030 0.0056 0.00022 0.00042 0.0104 <0.00010 <0.00050 <0.010 0.000029 37.5 0.00011 <0.00010 <0.00050 <0.030 <0.000050 0.00094
27-Nov-11 L1091310-4 <0.010 0.000204 <0.0010 0.0036 0.0048 0.00022 0.00045 0.0114 <0.00010 <0.00050 <0.010 0.000030 40.1 0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00076

9-Jan-12 L1103291-4 <0.010 0.000222 <0.0010 0.0044 0.0057 0.00021 0.00039 0.0133 <0.00010 <0.00050 <0.010 0.000042 45.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00103
30-Jan-12 L1111122-3 <0.010 0.000234 <0.0010 0.0040 0.0039 0.00024 0.00041 0.0132 <0.00010 <0.00050 <0.010 0.000044 44.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00097
27-Mar-12 L1131394-8 <0.010 0.000261 <0.0010 0.0044 0.0039 0.00025 0.00041 0.0143 <0.00010 <0.00050 <0.010 0.000042 46.2 0.00014 <0.00010 <0.00050 <0.030 <0.000050 0.00110
1-May-12 L1143005-7 <0.010 0.000224 <0.0010 0.0066 0.0081 0.00023 0.00040 0.0144 <0.00010 <0.00050 <0.010 0.000060 46.0 <0.00010 <0.00010 0.00072 <0.030 <0.000050 0.00133

28-May-12 L1155050-7 0.014 0.000164 0.0014 0.0039 0.0063 0.00023 0.00039 0.0107 <0.00010 <0.00050 <0.010 0.000023 35.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00069
28-Jun-12 L1171583-5 0.046 0.000111 0.0046 0.0057 0.0319 0.00018 0.00048 0.0068 <0.00010 <0.00050 <0.010 0.000012 24.4 0.00017 <0.00010 0.00051 0.051 <0.000050 <0.00050
1-Aug-12 L1190018-26 Replicate1 0.105 0.000112 0.0088 0.0061 0.105 0.00015 0.00048 0.0048 <0.00010 <0.00050 <0.010 <0.000010 18.6 0.00026 0.00012 0.00050 0.182 0.000051 <0.00050
1-Aug-12 L1190018-7 Replicate2 0.108 0.000115 0.0094 0.0067 0.123 0.00014 0.00054 0.0050 <0.00010 <0.00050 <0.010 <0.000010 18.5 0.00037 0.00012 0.00059 0.225 0.000059 <0.00050
5-Oct-12 L1221669-20 0.013 0.000149 0.0012 0.0036 0.0089 0.00019 0.00048 0.0080 <0.00010 <0.00050 <0.010 0.000017 29.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
9-Feb-13 L1267868-14 <0.010 0.000231 <0.0010 0.0031 0.0032 0.00021 0.00040 0.0127 <0.00010 <0.00050 <0.010 0.000030 45.8 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
3-Mar-13 L1275970-26 Replicate1 <0.010 0.000251 <0.0010 0.0035 0.0103 0.00021 0.00040 0.0127 <0.00010 <0.00050 <0.010 0.000039 47.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00126
3-Mar-13 L1275970-11 Replicate2 <0.010 0.000250 <0.0010 0.0036 0.0034 0.00024 0.00042 0.0128 <0.00010 <0.00050 <0.010 0.000038 46.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00090

31-Mar-13 L1285027-23 <0.010 0.000242 <0.0010 0.0041 0.0065 0.00024 0.00040 0.0133 <0.00010 <0.00050 <0.010 0.000043 47.0 0.00015 <0.00010 <0.00050 <0.030 <0.000050 0.00078
5-Jun-13 L1313500-5 0.031 0.000089 0.0030 <0.0030 0.0286 0.00019 0.00047 0.0063 <0.00010 <0.00050 <0.010 0.000013 21.8 0.00012 <0.00010 <0.00050 0.034 <0.000050 <0.00050

10-Sep-13 L1362721-13 0.308 0.000205 0.0225 0.0167 0.0769 0.00014 0.00040 0.0054 <0.00010 <0.00050 <0.010 <0.000010 20.3 <0.00010 <0.00010 <0.00050 0.080 <0.000050 <0.00050
21-Dec-13 L1406946-31 0.018 0.000223 0.0010 <0.0030 0.0041 0.00020 0.00043 0.0107 <0.00010 <0.00050 <0.010 0.000024 41.6 0.00011 <0.00010 <0.00050 <0.030 <0.000050 0.00108
15-Jan-14 L1413912-10 0.039 0.000185 0.0035 0.0065 0.0172 0.00019 0.00038 0.0124 <0.00010 <0.00050 <0.010 0.000032 41.6 0.00010 <0.00010 0.00094 <0.030 <0.000050 0.00098
1-Apr-14 L1440389-13 <0.010 0.000254 <0.0010 0.0036 0.0041 0.00021 0.00040 0.0137 <0.00010 <0.00050 <0.010 0.000045 47.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00115
2-Jul-14 L1482361-13 0.335 0.000230 0.0271 0.0194 0.0959 0.00016 0.00045 0.0048 <0.00010 <0.00050 <0.010 <0.000010 17.4 0.00012 <0.00010 <0.00050 0.147 <0.000050 <0.00050

11-Nov-14 L1546887-18 <0.010 0.000184 <0.0010 0.0031 0.0061 0.00020 0.00047 0.0099 <0.00010 <0.00050 <0.010 0.000024 39.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00068
22-Feb-15 L1581377-18 <0.010 0.000240 <0.0010 0.0038 0.0045 0.00022 0.00040 0.0137 <0.00010 <0.00050 <0.010 0.000042 45.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
12-May-15 L1612636-27 0.021 0.000129 0.0017 <0.0030 0.0066 0.00021 0.00039 0.0089 <0.00010 <0.000050 <0.010 0.000011 30.4 0.00013 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-26 0.418 0.000275 0.0305 0.0222 0.0455 0.00013 0.00049 0.0060 <0.00010 <0.000050 <0.010 <0.0000050 20.8 <0.00010 <0.00010 <0.00050 0.030 <0.000050 <0.0010
15-Nov-15 L1704708-10 <0.010 0.000193 0.0006 0.0032 0.0062 0.00018 0.00041 0.0107 <0.00010 <0.000050 <0.010 0.000035 43.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

GC-1 23-Jan-16 L1727972-25 <0.010 0.000203 <0.00050 <0.0030 0.0047 0.00019 0.00042 0.0121 <0.00010 <0.000050 <0.010 0.000024 43.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00120
26-Apr-16 L1761558-25 <0.010 0.000178 0.0007 <0.0030 0.0206 0.00023 0.00044 0.0115 <0.00010 <0.000050 <0.010 0.000028 39.5 0.00011 <0.00010 0.00057 <0.030 <0.000050 <0.0010
16-Jul-16 L1800582-2 0.171 0.000161 0.0128 0.0110 0.0435 0.00013 0.00038 0.0053 <0.00010 <0.000050 <0.010 <0.0000050 16.6 <0.00010 <0.00010 <0.00050 0.059 <0.000050 <0.0010

25-Oct-2016 L1850386-8 <0.010 0.000198 0.00072 <0.0030 0.0045 0.00021 0.00048 0.00994 <0.00010 <0.000050 <0.010 0.0000169 39.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
11-Feb-2017 L1891018-16 <0.010 0.000233 0.00070 0.0043 <0.0030 0.00018 0.00036 0.0127 <0.00010 <0.000050 <0.010 0.0000285 44.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0011
21-May-2017 L1929753-25 0.201 0.000220 0.0153 0.0184 0.0149 0.00022 0.00041 0.00834 <0.00010 <0.000050 <0.010 0.0000102 28.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
26-Aug-2017 L1983785-14 0.143 0.000192 0.0125 0.0083 0.0221 0.00017 0.00038 0.00637 <0.00010 <0.000050 <0.010 <0.0000050 23.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
24-Nov-2017 L2028734-27  <0.010 0.000212 0.00066 <0.0030 0.0112 0.0002 0.00047 0.0155 <0.00010 <0.000050 <0.010 0.0000237 42.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0010
20-Feb-2018 L2061201-10  <0.010 0.000227 <0.00050 0.0036 0.0039 0.00022 0.00039 0.0176 <0.00010 <0.000050 <0.010 0.0000378 46 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
9-May-2018 L2093552-15  0.015 0.000133 0.00176 <0.0030 0.0116 0.00023 0.00041 0.00872 <0.00010 <0.000050 <0.010 0.0000091 29 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

MC1A-US
3-Aug-10 L916942-20 0.609 0.000696 0.0220 0.138 0.0158 0.00024 <0.00010 0.0824 <0.00050 <0.00050 <0.010 0.000635 10.9 <0.00020 0.00080 0.00077 <0.030 <0.000050 <0.0050
27-Aug-10 L926457-17 0.041 0.000691 0.0068 0.524 2.68 <0.00010 0.00017 0.0558 0.00085 <0.00050 <0.010 0.00842 21.5 <0.00020 0.00954 0.882 5.77 0.00990 <0.0050
28-Sep-10 L938295-8 0.043 0.000194 0.0029 0.0657 0.0030 0.00051 <0.00010 0.0478 <0.00050 <0.00050 <0.010 0.000681 14.4 <0.00020 0.00109 0.00141 <0.030 <0.000050 <0.0050
21-Oct-10 L946802-5 0.050 0.00336 0.0356 3.28 20.2 0.00026 0.116 0.0463 0.00454 <0.00050 <0.010 0.0492 66.6 0.00188 0.0704 5.28 118 0.0507 0.0143
15-Nov-10 L955725-16 0.014 0.00104 0.0097 1.17 7.42 <0.00010 0.00036 0.0419 0.00178 <0.00050 <0.010 0.0231 49.8 0.00035 0.0246 1.93 12.2 0.0171 0.00540
15-Dec-10 L963832-7 0.013 0.00219 0.0212 3.47 14.4 <0.00010 0.00083 0.0391 0.00500 <0.00050 <0.010 0.0513 78.5 0.00066 0.0478 3.69 30.9 0.0382 0.0151
31-Mar-11 L991777-12 0.012 0.00135 0.0072 2.20 8.05 <0.00010 0.00030 0.0402 0.00334 <0.00050 <0.010 0.0348 76.1 0.00028 0.0301 1.57 25.7 0.0167 0.0113
2-May-11 L1002688-16 <0.010 0.000735 0.0023 0.595 0.587 0.00038 <0.00010 0.0321 <0.00050 <0.00050 <0.010 0.00914 65.2 0.00014 0.00911 0.327 3.02 0.000094 <0.0050
5-Jun-11 L1014013-11 0.318 0.000513 0.0125 0.472 1.89 <0.00010 0.00039 0.0771 0.00054 <0.00050 <0.010 0.00647 18.9 0.00019 0.00881 0.468 7.11 0.00267 <0.0050
4-Jul-11 L1028827-7 0.073 0.000238 0.0042 0.151 0.0395 0.00023 <0.00010 0.0447 <0.00010 <0.00050 <0.010 0.00228 16.8 <0.00010 0.00263 0.107 0.076 <0.000050 0.00078

1-Aug-11 L1041095-8 0.057 0.000176 0.0046 0.102 0.0059 0.00059 <0.00010 0.0386 <0.00010 <0.00050 <0.010 0.00113 17.7 <0.00010 0.00125 0.00799 <0.030 <0.000050 0.00054
5-Sep-11 L1054953-5 0.520 0.00155 0.0205 0.935 6.26 <0.00010 0.00062 0.0936 0.00141 <0.00050 <0.010 0.0141 28.1 0.00044 0.0222 1.96 13.5 0.0164 0.00576
1-Oct-11 L1067383-12 0.090 0.000795 0.0110 0.722 2.81 0.00014 0.00022 0.0545 0.00058 <0.00050 <0.010 0.0103 37.7 <0.00010 0.0105 0.778 14.4 0.00337 0.00211

26-Oct-11 L1079029-15 0.042 0.00116 0.0160 1.63 5.32 <0.00010 0.00095 0.0525 0.00135 <0.00050 <0.010 0.0218 47.3 0.00035 0.0206 1.37 26.7 0.00914 0.00410
27-Mar-12 L1131394-14 0.030 0.00226 0.0174 3.48 11.7 <0.00020 0.00263 0.0374 0.00422 <0.0010 <0.020 0.0536 88.6 0.00080 0.0456 2.28 37.5 0.0219 0.00910
1-May-12 L1143005-12 0.030 0.00441 0.0260 4.05 15.3 0.00011 0.0251 0.0320 0.00470 <0.00050 <0.010 0.0566 67.9 0.00145 0.0704 3.31 70.9 0.0392 0.0107

28-May-12 L1155050-10 0.097 0.00122 0.0189 2.63 5.08 0.00029 0.0906 0.0438 0.00158 <0.00050 <0.010 0.0307 28.7 0.00030 0.0280 1.03 50.4 0.0136 0.00256
27-Jun-12 L1171873-8 0.090 0.00656 0.0336 2.68 25.9 <0.00020 0.0453 0.0846 0.00490 <0.0010 <0.020 0.0467 61.3 0.00240 0.0791 7.53 104 0.0605 0.0177
1-Aug-12 L1190018-13 0.290 0.00156 0.0158 1.04 6.98 <0.00010 0.00068 0.0551 0.00164 <0.00050 <0.010 0.0157 30.3 0.00037 0.0209 2.73 11.6 0.0283 0.00808
5-Oct-12 L1221669-17 0.091 0.000464 0.0092 0.703 2.07 <0.00010 0.000150 0.0528 0.00049 <0.00050 <0.010 0.00956 24.40 0.00012 0.00864 0.490 5.30 0.00265 0.00141
6-Feb-13 L1267070-5 0.015 0.00149 0.0133 3.13 9.27 <0.00010 0.00332 0.0478 0.00332 <0.00050 <0.010 0.0424 72.0 0.00031 0.0342 1.94 25.1 0.0149 0.0108
1-Apr-13 L1285027-29 0.026 0.00198 0.0138 3.38 10.8 <0.00010 0.00074 0.0588 0.00381 <0.00050 <0.010 0.0481 77.7 0.00038 0.0404 1.92 33.5 0.0139 0.0123
5-Jun-13 L1313121-32 0.190 0.000535 0.0114 0.447 1.68 <0.00010 0.00024 0.0582 0.00037 <0.00050 <0.010 0.00578 18.4 <0.00010 0.00677 0.375 0.790 0.00170 0.00145
1-Jul-13 L1328124-11 0.406 0.000439 0.0145 0.224 0.0796 <0.00010 <0.00010 0.0637 <0.00010 <0.00050 <0.010 0.00250 12.4 <0.00010 0.00287 0.141 0.275 0.000077 0.00078
31-Jul-13 L1341914-5 0.343 0.000337 0.0141 0.0910 0.0057 0.00021 <0.00010 0.0657 <0.00010 <0.00050 <0.010 0.000401 7.5 0.00011 0.00056 0.00100 <0.030 <0.000050 <0.00050
9-Sep-13 L1360460-9 0.248 0.000176 0.0089 0.0962 0.0038 0.00025 <0.00010 0.0490 <0.00010 <0.00050 <0.010 0.000796 9.8 <0.00010 0.00078 0.00185 <0.030 <0.000050 <0.00050
2-Oct-13 L1373280-5 0.093 0.000293 0.0058 0.334 0.189 0.00014 <0.00010 0.0543 0.00019 <0.00050 <0.010 0.00433 19.8 <0.00010 0.00380 0.165 2.14 0.000153 0.00100

17-Nov-13 L1393661-7 0.035 0.000910 0.0137 1.96 5.60 <0.00010 0.00054 0.0617 0.00132 <0.00050 <0.010 0.0251 46.4 0.00012 0.0206 1.22 23.2 0.00564 0.00446
18-Dec-13 L1406226-4 0.022 0.00124 0.0155 2.60 7.58 <0.00010 0.00220 0.0573 0.00242 <0.00050 <0.010 0.0332 65.6 0.00031 0.0275 1.57 7.45 0.00860 0.00907
19-Jan-14 L1415007-5 0.013 0.00213 0.0208 3.71 12.2 <0.00010 0.00359 0.0465 0.00320 <0.00050 <0.010 0.0456 84.3 0.00060 0.0440 2.16 36.5 0.0164 0.0114
5-Apr-14 L1440389-45 0.019 0.00473 0.0251 8.50 34.7 <0.00020 0.00746 0.0059 0.01160 <0.0010 <0.020 0.120 144 0.00148 0.117 6.55 147 0.0743 0.0406
7-May-14 L1454422-2 0.081 0.000812 0.0088 0.974 2.91 <0.00010 0.00041 0.0438 0.00087 <0.00050 <0.010 0.0120 34.5 0.00011 0.0126 0.433 4.07 0.00308 0.00292

27-May-14 L1462243-17 0.324 0.00120 0.0319 2.26 7.24 <0.00010 0.00292 0.0752 0.00146 <0.00050 <0.010 0.0261 26.8 0.00041 0.0306 1.19 21.8 0.0115 0.00537
3-Jun-14 L1466849-2 0.236 0.00232 0.0355 2.33 11.8 <0.00010 0.00538 0.0623 0.00201 <0.00050 <0.010 0.0302 31.6 0.00079 0.0408 2.40 33.2 0.0216 0.00639
8-Jun-14 L1469016-5 0.036 0.00118 0.0206 1.49 7.22 <0.00010 0.00178 0.0757 0.00120 <0.00050 <0.010 0.0206 29.8 0.00026 0.0274 1.66 12.3 0.0100 0.00454

19-Jun-14 L1475203-22 Replicate1 0.201 0.00337 0.0272 2.09 14.9 <0.00010 0.00207 0.0450 0.00263 <0.00050 <0.010 0.0315 42.0 0.00110 0.0468 4.30 33.5 0.0330 0.0111
19-Jun-14 L1475203-21 Replicate2 0.159 0.00250 0.0190 1.48 14.4 <0.00010 0.00226 0.0451 0.00277 <0.00050 <0.010 0.0300 41.4 0.00105 0.0450 4.24 24.6 0.0311 0.0109
26-Jun-14 L1479007-26 Replicate1 0.391 0.00113 0.0233 0.900 5.05 <0.00010 0.00079 0.104 0.00088 <0.00050 <0.010 0.0140 20.7 0.00014 0.0168 1.28 1.96 0.00687 0.00440
26-Jun-14 L1479007-17 Replicate2 0.362 0.00114 0.0222 0.935 5.46 <0.00010 0.00105 0.107 0.00091 <0.00050 <0.010 0.0148 21.0 0.00016 0.0173 1.35 2.30 0.00763 0.00467
2-Jul-14 L1482361-5 0.917 0.00150 0.0343 0.676 4.37 <0.00010 0.00101 0.114 0.00091 <0.00050 <0.010 0.00927 27.4 <0.00010 0.0148 1.31 0.248 0.00759 0.00459

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1A-US 7-Aug-14 L1500006-1 0.354 0.000381 0.0125 0.250 0.0524 <0.00010 <0.00010 0.0610 <0.00010 <0.00050 <0.010 0.00285 11.0 <0.00010 0.00263 0.112 1.24 <0.000050 0.00086
9-Sep-14 L1517070-5 0.216 0.000292 0.0107 0.267 0.264 <0.00010 0.00010 0.0621 0.00014 <0.00050 <0.010 0.00304 9.1 <0.00010 0.00278 0.135 <0.030 0.000195 0.00057
12-Sep-14 L1517902-13 0.100 0.000259 0.0075 0.421 1.09 <0.00010 <0.00010 0.0490 0.00029 <0.00050 <0.010 0.00506 12.0 <0.00010 0.00429 0.264 4.05 0.000370 0.00111
21-Sep-14 L1522239-1 0.614 0.000680 0.0274 0.319 0.0098 <0.00010 <0.00010 0.0966 <0.00010 <0.00050 <0.010 0.00253 12.1 <0.00010 0.00320 0.0291 0.339 <0.000050 0.00079
28-Sep-14 L1527109-21 0.416 0.000505 0.0193 0.190 0.0031 0.00011 0.00005 0.0611 <0.00020 <0.00050 0.005 0.00140 11.4 0.00011 0.00211 0.00643 <0.010 <0.000050 <0.0050
4-Oct-14 L1529967-25 Replicate1 0.229 0.000398 0.0109 0.483 1.5700 <0.00010 0.00029 0.0581 0.00035 <0.00050 <0.010 0.00607 15.2 <0.00010 0.00660 0.29800 4.730 0.001720 0.00136
4-Oct-14 L1529967-21 Replicate2 0.177 0.000405 0.0106 0.482 1.5500 <0.00010 0.00020 0.0578 0.00033 <0.00050 <0.010 0.00610 14.9 <0.00010 0.00653 0.30200 4.840 0.001670 0.00130

11-Nov-14 L1546887-9 0.021 0.001340 0.0229 2.740 10.6000 <0.00010 0.00197 0.0527 0.00207 <0.00050 <0.010 0.03710 53.8 0.00051 0.03510 2.36000 22.200 0.014000 0.00930
18-Nov-14 L1549335-3 0.020 0.001320 0.0225 2.770 10.3000 <0.00010 0.00076 0.0495 0.00224 <0.00050 <0.010 0.03800 54.3 0.00045 0.03360 2.38000 21.600 0.012900 0.00942
27-Nov-14 L1552499-23 0.023 0.001650 0.0238 3.070 13.0000 <0.00010 0.00097 0.0442 0.00309 <0.00050 <0.010 0.04610 65.7 0.00069 0.04280 3.07000 32.400 0.021100 0.01340
4-Dec-14 L1556366-10 0.013 0.001470 0.0219 3.260 9.3200 <0.00010 0.00066 0.0380 0.00233 <0.00050 <0.010 0.03540 53.4 0.00047 0.03150 2.26000 26.800 0.014700 0.01030
7-Dec-14 L1556392-4 0.027 0.001490 0.0226 3.330 12.1000 <0.00010 0.00044 0.0475 0.00263 <0.00050 <0.010 0.04460 64.4 0.00040 0.03890 2.77000 22.000 0.017100 0.01120
24-Jan-15 L1570999-6 0.016 0.002590 0.0249 4.510 16.7000 <0.00010 0.00510 0.0319 0.00492 <0.00050 <0.010 0.05680 89.1 0.00113 0.06330 3.61000 71.800 0.032600 0.01940
22-Feb-15 L1581377-5 0.016 0.002320 0.0269 4.630 14.2000 <0.00010 0.00189 0.0390 0.00365 <0.00050 <0.010 0.05700 81.6 0.00065 0.05160 2.74000 32.000 0.024700 0.01260
21-Mar-15 L1590526-4 <0.010 0.002090 0.0202 3.720 13.1000 <0.00010 0.00095 0.0370 0.00359 <0.00050 <0.010 0.04900 87.7 0.00062 0.04450 2.14000 30.400 0.018200 0.01340
25-Apr-15 L1603745-5 0.018 0.001980 0.0169 2.490 10.4000 0.00010 0.00983 0.0311 0.00293 <0.000050 <0.010 0.03500 65.7 0.00073 0.04060 1.63000 43.200 0.016000 0.01060
13-May-15 L1612636-37 0.198 0.000817 0.0218 1.630 4.8800 <0.00010 0.00102 0.0808 0.00103 <0.000050 <0.010 0.01980 27.8 0.00027 0.02100 0.55300 9.250 0.008360 0.00400
20-Jun-15 L1631335-7 0.142 0.000537 0.0120 0.632 2.7700 <0.00010 0.00022 0.0549 0.00050 <0.000050 <0.010 0.00811 17.1 0.00012 0.00958 0.73800 7.820 0.002490 0.00250
17-Jul-15 L1644833-12 0.303 0.000278 0.0125 0.177 0.0261 <0.00010 <0.00010 0.0546 <0.00010 <0.000050 <0.010 0.00186 9.0 <0.00010 0.00229 0.05590 0.779 <0.000050 <0.0010

26-Aug-15 L1665599-36 0.147 0.000220 0.0079 0.250 0.5710 <0.00010 <0.00010 0.0476 0.00016 <0.000050 <0.010 0.00286 10.8 <0.00010 0.00320 0.17900 1.760 0.000279 0.00120
24-Sep-15 L1679782-6 0.080 0.001180 0.0232 1.780 9.0800 <0.00010 0.00235 0.0670 0.00164 <0.000050 <0.010 0.02290 38.5 0.00057 0.02930 1.92000 39.700 0.014500 0.00800
26-Oct-15 L1694687-6 0.067 0.002180 0.0301 2.460 14.6000 <0.00010 0.01530 0.0538 0.00256 <0.000050 <0.010 0.03480 45.7 0.00077 0.04780 3.09000 83.400 0.024400 0.01360
17-Nov-15 L1704732-9 0.032 0.001110 0.0262 2.790 11.0000 0.00015 0.01530 0.0612 0.00161 <0.000050 <0.010 0.03220 52.6 0.00077 0.03260 2.13000 67.400 0.008310 0.00740
19-Dec-15 L1716796-4 0.012 0.000975 0.0173 2.230 8.4600 <0.00010 0.00103 0.0526 0.00158 <0.000050 <0.010 0.02860 67.8 0.00044 0.02370 1.36000 32.700 0.005540 0.00690
23-Jan-16 L1727972-30 0.024 0.001260 0.0208 3.230 9.6500 <0.00010 0.00053 0.0603 0.00211 <0.000050 <0.010 0.04050 78.3 0.00031 0.03340 1.55000 19.600 0.005890 0.01010
24-Feb-16 L1738788-10 0.018 0.001980 0.0308 4.540 14.0000 <0.00010 0.00336 0.0566 0.00300 <0.000050 <0.010 0.05310 93.4 0.00073 0.05030 1.94000 49.000 0.011000 0.01260
26-Mar-16 L1748992-12 0.014 0.001720 0.0195 2.840 12.1000 <0.00010 0.00146 0.0332 0.00277 <0.000050 <0.010 0.03790 99.2 0.00054 0.03970 1.82000 34.900 0.016100 0.01150
26-Apr-16 L1761558-30 0.136 0.001130 0.0314 2.880 9.6500 0.00012 0.03440 0.0860 0.00167 0.00020 <0.010 0.03340 34.0 0.00053 0.03570 1.01000 61.400 0.010300 0.00680
19-May-16 L1772515-6 0.150 0.000653 0.0156 0.859 4.4700 <0.00010 0.00046 0.0641 0.00069 <0.000050 <0.010 0.01180 22.1 0.00013 0.01530 0.67300 14.900 0.005180 0.00330
19-Jun-16 L1787135-3 0.291 0.000805 0.0161 0.786 4.6800 <0.00010 0.00059 0.0716 0.00074 <0.000050 <0.010 0.01060 17.8 0.00018 0.01360 1.21000 14.300 0.005840 0.00430
16-Jul-16 L1800582-16 Replicate1 0.316 0.000297 0.0128 0.188 0.0875 <0.00010 <0.00010 0.0570 <0.00010 <0.000050 <0.010 0.00219 9.5 <0.00010 0.00263 0.11300 1.350 0.000051 <0.0010
16-Jul-16 L1800582-3 Replicate2 0.357 0.000316 0.0142 0.187 0.0664 <0.00010 <0.00010 0.0591 <0.00010 <0.000050 <0.010 0.00213 9.9 <0.00010 0.00240 0.09350 0.974 <0.000050 0.00110

20-Aug-16 L1818676-12 0.121 0.000164 0.0059 0.140 0.0629 <0.00010 <0.00010 0.0443 <0.00010 <0.000050 <0.010 0.00174 7.4 <0.00010 0.00193 0.06150 0.711 <0.000050 <0.0010
16-Sep-16 L1832249-1  0.165 0.000506 0.0101 0.370 2.1000 <0.00010 0.00025 0.0612 0.00048 <0.000050 <0.010 0.00439 16.8 <0.00010 0.00917 0.46800 4.760 0.002940 0.00290
25-Oct-16 L1850386-12 <0.010 0.00115 0.0185 2.30 10.1 <0.00010 0.00029 0.0528 0.00178 <0.000050 <0.010 0.0307 52.9 0.00018 0.0324 1.93 20.4 0.0150 0.0095
22-Nov-16 L1862185-12 <0.010 0.00170 0.0315 3.84 16.0 <0.00010 0.0101 0.0671 0.00321 <0.000050 <0.010 0.0476 74.8 0.00091 0.0552 2.61 79.5 0.0174 0.0158
17-Dec-16 L1872192-6 <0.010 0.00161 0.0287 3.78 16.0 <0.00010 0.00412 0.0520 0.00344 <0.000050 <0.010 0.0492 80.0 0.00071 0.0496 2.57 75.2 0.0168 0.0160
9-Feb-17 L1891018-1 <0.010 0.00164 0.0202 3.74 15.3 <0.00010 0.00105 0.0328 0.00378 <0.000050 <0.010 0.0503 92.6 0.00066 0.0512 2.60 53.2 0.0244 0.0187

20-May-17 L1929753-3 0.066 0.00880 0.123 9.05 64.1 0.00134 1.34 0.0465 0.0104 0.00258 <0.050 0.131 77.6 0.00528 0.203 8.45 574 0.174 0.0394
26-Aug-2017 L1983785-17 Replicate1 0.104 0.000249 0.00644 0.184 0.736 <0.00010 0.00025 0.0522 0.00017 <0.000050 <0.010 0.00262 11.9 <0.00010 0.00381 0.170 0.585 0.000231 0.0012
26-Aug-2017 L1983785-15 Replicate2 0.119 0.000267 0.00704 0.186 0.698 <0.00010 0.00014 0.0515 0.00018 <0.000050 <0.010 0.00253 12.2 <0.00010 0.00369 0.159 0.576 0.000234 0.0013
27-Sep-2017 L2001337-3 Replicate1 0.279 0.000761 0.0191 0.531 3.16 <0.00010 0.00067 0.121 0.00067 <0.000050 <0.010 0.0067 19.7 0.00015 0.0125 0.694 5.39 0.00364 0.004
27-Sep-2017 L2001337-4 Replicate2 0.437 0.000846 0.0239 0.561 3.12 <0.00010 0.00065 0.125 0.00068 <0.000050 <0.010 0.00692 19.6 0.00012 0.0128 0.705 5.7 0.0035 0.004
28-Oct-2017 L2015832-2 Replicate1 0.1 0.00257 0.0341 2.97 19.8 <0.00010 0.00254 0.0665 0.00337 <0.000050 <0.010 0.0387 57.4 0.00123 0.0591 4.08 55.9 0.0376 0.0187
28-Oct-2017 L2015832-4 Replicate2 0.094 0.00264 0.0339 2.97 20.1 <0.00010 0.0028 0.0653 0.00333 <0.000050 <0.010 0.0397 58.2 0.00124 0.0606 4.22 58.1 0.0373 0.0186
25-Nov-2017 L2030143-1  <0.010 0.00196 0.0321 3.49 18.7 <0.00010 0.00086 0.0582 0.0033 <0.000050 <0.010 0.0478 67.1 0.00079 0.0522 3.34 40.2 0.023 0.0184
5-Dec-2017 L2033141-5  <0.010 0.00131 0.0249 2.55 11.5 <0.00010 0.00035 0.0575 0.00165 <0.000050 <0.010 0.0322 59.1 0.00036 0.0329 1.74 14.5 0.00595 0.0085
19-Jan-2018 L2048146-2  0.012 0.00123 0.019 2.48 11.6 <0.00010 0.0002 0.052 0.00231 <0.000050 <0.010 0.031 67.3 0.00017 0.0332 1.84 8.7 0.014 0.0116
20-Feb-2018 L2061201-16  <0.010 0.00137 0.0188 2.99 12.5 <0.00010 0.00032 0.0497 0.00255 <0.000050 <0.010 0.0385 79.4 0.00040 0.0395 1.86 12.7 0.0149 0.0119
28-Mar-2018 L2074292-19  <0.010 0.00433 0.0692 9.82 43.2 <0.00020 0.00472 0.00478 0.0117 <0.00010 <0.020 0.123 127 0.00190 0.126 6.77 229 0.0922 0.0543
22-Apr-2018 L2084010-1  <0.010 0.00202 0.0212 3.02 15.3 <0.00010 0.00107 0.0473 0.00356 <0.000050 <0.010 0.0439 100 <0.00060 0.05 1.98 30.4 0.0209 0.0158

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1A-US 9-May-2018 L2093552-7 Replicate1 0.142 0.00293 0.0502 3.38 18.7 0.00010 0.0488 0.103 0.0026 0.000367 <0.010 0.0394 42.4 0.00115 0.066 2.12 95.8 0.0306 0.0117
9-May-2018 L2093552-33 Replicate2 0.094 0.00296 0.0455 3.2 16.9 <0.00010 0.0397 0.102 0.0025 0.000329 <0.010 0.0374 41.6 0.00117 0.0622 1.89 87.5 0.0314 0.0111
17-Jun-2018 L2115837-1  0.438 0.000809 0.0217 0.401 2.05 <0.00010 0.00053 0.0913 0.00043 <0.000050 <0.010 0.00528 21 <0.00010 0.00887 0.483 0.076 0.00122 0.0026
15-Jul-2018 L2132363-1  0.135 0.000333 0.00934 0.337 1.69 <0.00010 0.00014 0.0613 0.00026 <0.000050 <0.010 0.00484 12.6 <0.00010 0.00565 0.417 5.77 0.000641 0.0016

MC1A
2-May-10 L884476-6 0.216 0.00438 0.0298 2.94 10.8 <0.00020 0.0424 0.0667 0.00420 <0.0010 <0.020 0.0387 55.7 <0.0010 0.0450 2.21 59.5 0.0368 <0.010

26-May-10 L891484-8 0.579 0.00504 0.0452 2.80 14.3 <0.00020 0.00878 0.0808 0.00550 <0.0010 <0.020 0.0419 50.2 0.00093 0.0507 3.30 61.7 0.0556 0.0100
5-Jul-10 L905787-17 0.194 0.000738 0.0125 0.441 2.61 <0.00010 0.00028 0.0691 0.00081 <0.00050 <0.010 0.00782 21.2 <0.00020 0.00891 0.760 0.250 0.00624 <0.0050

3-Aug-10 L916942-8 0.373 0.000529 0.0132 0.127 0.0034 0.00025 <0.00010 0.0816 <0.00050 <0.00050 <0.010 0.000658 10.7 <0.00020 0.00078 0.00092 <0.030 <0.000050 <0.0050
MC1

24-Jul-07 L535508-8 0.199 0.000906 0.0197 0.420 2.23 <0.00010 0.00399 0.0502 0.00088 <0.00050 <0.010 0.00584 21.3 <0.00050 0.00825 0.591 11.0 0.00204 <0.0050
23-Sep-07 L559547-9 0.055 0.000652 0.0080 0.337 0.612 0.00017 0.00018 0.0379 0.00053 <0.00050 <0.010 0.00546 36.0 <0.00050 0.00600 0.535 8.60 0.000708 <0.0050
28-May-08 L635965-2 0.414 0.00204 0.0305 1.33 5.28 <0.00020 0.00113 0.0960 0.00220 <0.0010 <0.020 0.0203 42.0 <0.0010 0.0250 1.31 8.35 0.0145 <0.010
5-Jun-08 L639617-8 Replicate1 0.271 0.00298 0.0318 1.24 8.52 <0.00020 0.00566 0.0591 0.00280 <0.0010 <0.020 0.0200 33.5 <0.0010 0.0293 2.54 38.1 0.0242 <0.010
5-Jun-08 L639617-7 Replicate2 0.272 0.00282 0.0289 1.22 8.32 <0.00020 0.00570 0.0593 0.00250 <0.0010 <0.020 0.0197 33.9 <0.0010 0.0290 2.51 38.4 0.0238 <0.010

11-Jun-08 L642688-9 0.205 0.00303 0.0249 1.15 8.62 <0.00010 0.00053 0.0504 0.00237 <0.00050 <0.010 0.0190 41.3 <0.00050 0.0279 2.59 25.7 0.0327 0.00680
26-Jun-08 L650936-29 0.287 0.00186 0.0215 0.834 6.46 <0.00010 0.00025 0.0577 0.00175 <0.00050 <0.010 0.0150 36.3 <0.00050 0.0213 1.87 3.65 0.0243 0.00620
3-Jul-08 L652071-6 0.556 0.00235 0.0522 1.75 6.35 <0.00020 0.0198 0.0701 0.00240 <0.0010 <0.020 0.0238 31.3 <0.0010 0.0325 1.83 45.4 0.0242 <0.010
25-Jul-08 L662220-8 0.156 0.000751 0.0101 0.436 2.09 <0.00010 0.00015 0.0498 0.00062 <0.00050 <0.010 0.00649 23.0 <0.00050 0.00755 0.753 6.62 0.00448 <0.0050

21-Aug-08 50155639 <0.0005 0.000027 <0.002 0.184 - - - - - - - - - - - - - - -
10-Sep-08 L683687-4 0.300 0.000883 0.0230 0.274 0.271 <0.00010 <0.00010 0.0409 <0.00050 <0.00050 <0.010 0.00410 25.5 <0.00050 0.00619 0.292 1.42 0.000232 <0.0050
2-Oct-08 L691752-7 0.091 0.000384 0.0083 0.136 0.0053 0.00027 <0.00010 0.0527 <0.00050 <0.00050 <0.010 0.000901 19.9 <0.00050 0.00084 0.00107 <0.030 <0.000050 <0.0050
29-Oct-08 L703445-11 0.018 0.00133 0.0053 0.751 2.58 <0.00010 <0.00010 0.0331 0.00130 <0.00050 <0.010 0.0120 59.7 <0.00050 0.0147 0.897 7.69 0.00422 0.00600
5-Dec-08 L717413-20 <0.010 0.00100 0.0014 0.890 1.23 <0.00010 <0.00010 0.0282 0.00099 <0.00050 <0.010 0.0140 88.5 <0.00050 0.0149 0.752 3.44 0.000677 0.00650
4-Mar-09 L740333-7 <0.010 0.00117 0.0025 0.941 - - - - - - - - - - - - - - -
28-Apr-09 L759011-1 0.021 0.00186 0.0043 0.721 2.81 <0.00020 <0.00020 0.0213 0.00120 <0.0010 <0.020 0.0113 118 <0.0010 0.0214 0.920 0.136 0.00631 <0.010
27-May-09 L771080-8 0.119 0.00286 0.0206 2.42 7.91 <0.00010 0.0217 0.0398 0.00399 <0.00050 <0.010 0.0351 45.3 0.00084 0.0368 2.02 34.6 0.0219 0.00570

2-Jul-09 L787346-18 0.173 0.00141 0.0141 0.714 3.77 <0.00010 0.00012 0.0515 0.00101 <0.00050 <0.010 0.0101 50.6 <0.00050 0.0135 1.50 9.10 0.00501 <0.0050
4-Aug-09 L801967-5 0.187 0.000500 0.0121 0.172 0.0193 0.00011 <0.00010 0.0518 <0.00050 <0.00050 <0.010 0.00195 14.8 <0.00050 0.00273 0.0430 0.041 <0.000050 <0.0050
22-Aug-09 L809879-11 0.274 0.000459 0.0127 0.245 0.0517 <0.00010 <0.00010 0.0516 <0.00050 <0.00050 <0.010 0.00317 19.3 <0.00050 0.00366 0.128 0.175 <0.000050 <0.0050
27-Sep-09 L824535-8 0.131 0.00103 0.0079 0.508 1.77 <0.00010 <0.00010 0.0508 0.00080 <0.00050 <0.010 0.00799 39.6 <0.00050 0.0111 0.743 5.92 0.00228 <0.0050
31-Oct-09 L837185-8 0.044 0.00136 0.0061 0.856 2.83 <0.00010 0.00017 0.0329 0.00124 <0.00050 <0.010 0.0120 66.5 <0.00050 0.0158 1.14 8.17 0.00499 0.00630
26-Nov-09 L844495-18 0.039 0.00143 0.0061 1.09 2.56 <0.00010 <0.00010 0.0308 0.00144 <0.00050 <0.010 0.0155 90.4 <0.00050 0.0156 1.12 8.58 0.00343 0.00680
26-May-10 L891484-10 0.350 0.00154 0.0176 1.12 2.90 <0.00010 0.00032 0.0730 0.00155 <0.00050 <0.010 0.0146 35.1 <0.00020 0.0153 0.838 5.24 0.0138 <0.0050

5-Jul-10 L905787-18 0.168 0.000985 0.0112 0.457 3.06 <0.00010 0.00024 0.0562 0.00083 <0.00050 <0.010 0.00866 30.4 <0.00020 0.0107 1.01 0.254 0.00865 <0.0050
3-Aug-10 L916942-10 0.315 0.000565 0.0134 0.157 0.0021 0.00017 <0.00010 0.0581 <0.00050 <0.00050 <0.010 0.00131 13.7 <0.00020 0.00181 0.00476 <0.030 <0.000050 <0.0050
27-Aug-10 L926457-18 0.046 0.000465 0.0044 0.230 0.122 <0.00010 <0.00010 0.0420 <0.00050 <0.00050 <0.010 0.00324 20.9 <0.00020 0.00389 0.195 1.36 0.000114 <0.0050
28-Sep-10 L938295-10 0.191 0.000802 0.0100 0.238 1.20 <0.00010 <0.00010 0.0681 <0.00050 <0.00050 <0.010 0.00402 26.4 <0.00020 0.00739 0.443 2.88 0.000681 <0.0050
21-Oct-10 L946802-7 0.023 0.00213 0.0149 1.60 9.03 <0.00010 0.00463 0.0355 0.00198 <0.00050 <0.010 0.0233 77.1 0.00089 0.0341 2.84 25.7 0.0222 0.00770
15-Nov-10 L955725-17 0.012 0.00157 0.0091 1.27 6.49 <0.00010 0.00029 0.0281 0.00167 <0.00050 <0.010 0.0198 79.2 0.00029 0.0246 1.98 4.53 0.0152 0.00640
31-Mar-11 L991777-11 <0.010 0.00117 0.0028 1.00 0.971 0.00012 <0.00010 0.0247 0.00076 <0.00050 <0.010 0.0158 106 <0.00010 0.0182 0.707 4.41 0.000352 0.00750
2-May-11 L1002688-15 <0.010 0.00119 0.0030 0.706 1.21 <0.00010 <0.00010 0.0234 0.00074 <0.00050 <0.010 0.0122 101 <0.00010 0.0169 0.660 0.916 0.000694 0.00560
5-Jun-11 L1014013-12 0.322 0.00161 0.0171 0.789 5.03 <0.00010 0.00111 0.0766 0.00121 <0.00050 <0.010 0.0119 33.8 0.00049 0.0194 1.35 16.1 0.00983 <0.0050
4-Jul-11 L1028827-8 0.167 0.00117 0.0115 0.652 4.68 <0.00010 0.00025 0.0532 0.00098 <0.00050 <0.010 0.0106 32.7 0.00014 0.0141 1.52 2.60 0.0123 0.00473

1-Aug-11 L1041095-6 0.066 0.000548 0.0057 0.377 1.46 <0.00010 <0.00010 0.0447 0.00046 <0.00050 <0.010 0.00585 25.5 <0.00010 0.00681 0.707 5.44 0.00183 0.00274
5-Sep-11 L1054953-4 0.415 0.000790 0.0154 0.474 1.82 <0.00010 0.00020 0.0809 0.00051 <0.00050 <0.010 0.00657 28.2 <0.00010 0.00879 0.653 4.28 0.00105 0.00228
1-Oct-11 L1067383-13 0.045 0.00148 0.0109 1.06 5.49 <0.00010 0.00050 0.0372 0.00118 <0.00050 <0.010 0.0159 56.8 0.00033 0.0193 1.73 20.1 0.0129 0.00541
26-Oct-11 L1079029-16 <0.010 0.00170 0.0101 1.36 6.03 <0.00010 0.00038 0.0327 0.00148 <0.00050 <0.010 0.0205 75.7 0.00029 0.0236 1.88 16.9 0.0146 0.00660
27-Mar-12 L1131394-13 0.012 0.00153 0.0047 1.69 5.50 <0.00010 0.00024 0.0232 0.00209 <0.00050 <0.010 0.0263 126 <0.00010 0.0264 1.17 0.567 0.00724 0.00650
1-May-12 L1143005-13 0.023 0.00196 0.0067 1.15 4.76 <0.00010 0.00044 0.0226 0.00123 <0.00050 <0.010 0.0160 72.6 0.00034 0.0260 1.35 3.15 0.00901 0.00398
28-May-12 L1155050-11 0.078 0.00277 0.0221 2.92 8.10 0.00018 0.0894 0.0330 0.00209 <0.00050 <0.010 0.0362 50.5 0.00070 0.0404 2.10 67.8 0.0274 0.00377

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1 27-Jun-12 L1171873-7 0.229 0.00239 0.0223 1.09 8.39 <0.00010 0.00105 0.0747 0.00158 <0.00050 <0.010 0.0176 40.6 0.00051 0.0268 2.72 9.40 0.0155 0.00592
1-Aug-12 L1190018-14 0.212 0.000670 0.0119 0.412 1.82 <0.00010 0.00060 0.0593 0.00044 <0.00050 <0.010 0.00587 23.3 <0.00010 0.00681 0.693 5.24 0.00176 0.00249
5-Oct-12 L1221669-18 0.077 0.00100 0.0102 0.993 4.10 <0.00010 0.00038 0.0428 0.00101 <0.00050 <0.010 0.0151 43.7 0.00022 0.0169 1.22 5.39 0.00935 0.00452
6-Feb-13 L1267070-4 <0.010 0.00120 - 1.62 4.22 <0.00010 0.00015 0.0269 0.00162 <0.00050 <0.010 0.0220 112 <0.00010 0.0213 1.07 0.481 0.00399 0.00818
1-Apr-13 L1285027-27 <0.010 0.00131 - 1.33 1.68 <0.00010 0.00016 0.0249 0.00107 <0.00050 <0.010 0.0192 121 <0.00010 0.0202 0.796 4.20 0.000718 0.00779
2-May-13 L1297319-10 0.011 0.00166 - 1.26 4.75 <0.00010 0.00017 0.0207 0.00173 <0.00050 <0.010 0.0185 117 <0.00010 0.0242 1.11 1.04 0.00334 0.00849
5-Jun-13 L1313121-33 0.241 0.00211 - 1.38 7.57 <0.00010 0.00143 0.0687 0.00163 <0.00050 <0.010 0.0184 35.5 0.00060 0.0279 1.92 14.7 0.0141 0.00573
1-Jul-13 L1328124-7 0.388 0.000654 - 0.327 1.03 <0.00010 0.00013 0.0661 0.00031 <0.00050 <0.010 0.00421 16.9 <0.00010 0.00547 0.503 0.043 0.000750 0.00159
31-Jul-13 L1341914-4 0.584 0.000733 - 0.208 <0.0030 0.00014 <0.00010 0.0566 <0.00010 <0.00050 <0.010 0.00120 12.0 0.00018 0.00176 0.00448 <0.030 <0.000050 <0.00050
9-Sep-13 L1360460-8 0.199 0.000309 - 0.162 <0.0030 0.00014 <0.00010 0.0452 <0.00010 <0.00050 <0.010 0.00170 16.5 <0.00010 0.00212 0.0114 <0.030 <0.000050 0.00093
2-Oct-13 L1373280-4 0.068 0.000687 - 0.567 1.42 <0.00010 <0.00010 0.0515 0.00060 <0.00050 <0.010 0.00797 42.3 <0.00010 0.00912 0.595 4.85 0.00133 0.00319

17-Nov-13 L1393661-6 0.018 0.00140 - 1.54 5.51 <0.00010 0.00021 0.0385 0.00141 <0.00050 <0.010 0.0211 82.0 <0.00010 0.0223 1.55 9.83 0.00916 0.00689
26-Nov-13 L1398084-21 Replicate1 0.031 0.00145 - 1.67 5.49 <0.00010 0.00021 0.0358 0.00149 <0.00050 <0.010 0.0227 87.4 <0.00010 0.0231 1.64 1.48 0.0105 0.00655
26-Nov-13 L1398084-14 Replicate2 0.025 0.00141 - 1.68 5.67 <0.00010 0.00039 0.0355 0.00151 <0.00050 <0.010 0.0221 88.2 <0.00010 0.0231 1.61 1.63 0.0105 0.00740
10-Dec-13 L1403324-17 0.022 0.00142 - 1.76 5.88 <0.00010 0.00016 0.0327 0.00169 <0.00050 <0.010 0.0233 97.2 <0.00010 0.0235 1.54 1.25 0.00985 0.00847
18-Dec-13 L1406226-3 0.016 0.00128 - 1.34 3.83 <0.00010 0.00037 0.0293 0.00141 <0.00050 <0.010 0.0177 106 <0.00010 0.0194 1.11 0.307 0.00340 0.00843
19-Jan-14 L1415007-6 0.010 0.00171 0.0065 1.85 6.46 <0.00010 0.00030 0.0260 0.00164 <0.00050 <0.010 0.0240 117 0.00015 0.0308 1.49 4.85 0.00883 0.00882
3-Feb-14 L1423439-4 0.013 0.00181 0.0084 2.02 6.66 <0.00010 0.00033 0.0274 0.00181 <0.00050 <0.010 0.0267 115 0.00024 0.0307 1.47 2.58 0.00954 0.00896
1-Mar-14 L1428456-1 0.018 0.00166 0.0089 2.10 6.41 <0.00010 0.00026 0.0247 0.00197 <0.00050 <0.010 0.0274 122 0.00015 0.0293 1.34 2.19 0.00773 0.00966
5-Apr-14 L1440389-47 0.014 0.00153 0.0056 1.68 4.14 <0.00010 0.00018 0.0244 0.00155 <0.00050 <0.010 0.0232 129 <0.00010 0.0254 1.08 0.376 0.00264 0.00834
7-May-14 L1454422-3 0.044 0.00112 0.0070 0.802 3.63 <0.00010 0.00038 0.0298 0.00089 <0.00050 <0.010 0.0103 53.3 0.00010 0.0166 0.818 3.17 0.00413 0.00410

27-May-14 L1462243-18 0.111 0.00165 0.0196 1.52 6.80 <0.00010 0.00122 0.0452 0.00141 <0.00050 <0.010 0.0189 36.6 0.00046 0.0265 1.64 11.9 0.0130 0.00557
3-Jun-14 L1466849-7 0.186 0.00186 0.0224 1.46 7.67 <0.00010 0.00104 0.0450 0.00145 <0.00050 <0.010 0.0186 39.5 0.00048 0.0280 1.93 11.5 0.0132 0.00577
8-Jun-14 L1469016-4 0.039 0.00204 0.0170 1.30 8.12 <0.00010 0.00107 0.0498 0.00149 <0.00050 <0.010 0.0186 41.8 0.00031 0.0282 2.34 9.75 0.0130 0.00583

19-Jun-14 L1475203-23 0.171 0.00180 0.0156 1.08 6.90 <0.00010 0.00069 0.0398 0.00110 <0.00050 <0.010 0.0157 34.6 0.00038 0.0227 2.10 5.12 0.0120 0.00524
26-Jun-14 L1479007-18 0.308 0.00137 0.0182 0.749 4.83 <0.00010 0.00058 0.0801 0.00083 <0.00050 <0.010 0.0116 29.1 0.00011 0.0156 1.40 1.02 0.00854 0.00458
2-Jul-14 L1482361-6 0.755 0.00117 0.0295 0.478 1.88 <0.00010 0.00039 0.0973 0.00050 <0.00050 <0.010 0.00582 25.1 <0.00010 0.00880 0.734 0.048 0.00142 0.00301

7-Aug-14 L1500006-8 0.258 0.000545 0.0111 0.335 0.271 <0.00010 <0.00010 0.0510 0.00019 <0.00050 <0.010 0.00410 19.4 <0.00010 0.00433 0.335 3.23 0.000256 0.00114
9-Sep-14 L1517070-4 0.124 0.000378 0.0073 0.289 0.385 <0.00010 <0.00010 0.0501 0.00022 <0.00050 <0.010 0.00359 20.1 <0.00010 0.00411 0.263 <0.030 0.000454 0.00136
12-Sep-14 L1517902-14 0.077 0.000495 0.0061 0.462 0.982 <0.00010 <0.00010 0.0423 0.00043 <0.00050 <0.010 0.00603 28.8 <0.00010 0.00626 0.471 4.90 0.000799 0.00227
21-Sep-14 L1522239-12 0.726 0.000925 0.0306 0.321 0.205 <0.00010 0.00036 0.0980 <0.00010 <0.00050 <0.010 0.00277 19.4 <0.00010 0.00475 0.0787 0.518 0.000147 0.00164
4-Oct-14 L1529967-20 0.172 0.000707 0.0105 0.522 2.190 <0.00010 0.00028 0.0538 0.00047 <0.00050 <0.010 0.00695 27.0 <0.00010 0.00940 0.5860 4.840 0.003200 0.00249

11-Nov-14 L1546887-11 0.017 0.001490 0.0121 1.810 7.640 <0.00010 0.00032 0.0348 0.00159 <0.00050 <0.010 0.02490 79.0 0.00030 0.02720 2.0200 5.770 0.013000 0.00837
18-Nov-14 L1549335-4 0.022 0.001470 0.0171 1.760 7.090 <0.00010 0.00037 0.0321 0.00160 <0.00050 <0.010 0.02420 80.3 0.00019 0.02510 1.9200 4.400 0.011600 0.00843
26-Nov-14 L1552499-9 0.014 0.001360 0.0101 1.600 6.890 <0.00010 0.00049 0.0317 0.00162 <0.00050 <0.010 0.02420 87.6 0.00024 0.02560 1.8200 10.200 0.010700 0.00905
4-Dec-14 L1556366-9 <0.010 0.001360 0.0104 1.840 6.930 <0.00010 0.00021 0.0300 0.00175 <0.00050 <0.010 0.02530 92.3 0.00019 0.02530 1.8100 9.160 0.011300 0.00961
7-Dec-14 L1556392-5 0.017 0.001420 0.0107 1.980 7.610 <0.00010 0.00017 0.0318 0.00155 <0.00050 <0.010 0.02720 87.1 <0.00010 0.02670 1.9400 2.920 0.011300 0.00790
24-Jan-15 L1570999-5 0.015 0.001450 0.0068 1.420 5.570 <0.00010 0.00019 0.0225 0.00145 <0.00050 <0.010 0.01850 98.0 0.00019 0.02570 1.3500 4.330 0.008680 0.00823
22-Feb-15 L1581377-6 0.014 0.001620 0.0120 2.160 6.540 <0.00010 0.00021 0.0252 0.00161 <0.00050 <0.010 0.02650 101.0 <0.00010 0.02780 1.4100 2.060 0.011500 0.00649
21-Mar-15 L1590526-5 <0.010 0.001320 0.0081 1.710 5.910 <0.00010 0.00022 0.0236 0.00149 <0.00050 <0.010 0.02320 100.0 <0.00010 0.02670 1.2500 2.030 0.007250 0.00688
25-Apr-15 L1603745-4 0.014 0.001390 0.0073 1.170 5.140 <0.00010 0.00032 0.0217 0.00135 <0.000050 <0.010 0.01580 83.7 0.00025 0.02400 1.0000 9.050 0.006050 0.00720
13-May-15 L1612636-38 0.165 0.001430 0.0216 1.660 6.430 <0.00010 0.00114 0.0681 0.00134 <0.000050 <0.010 0.02080 41.3 0.00047 0.02730 1.1100 13.000 0.012100 0.00560
20-Jun-15 L1631335-6 0.102 0.000873 0.0099 0.671 3.590 <0.00010 0.00021 0.0465 0.00071 <0.000050 <0.010 0.00880 29.1 <0.00010 0.01240 1.1400 5.430 0.006420 0.00410
17-Jul-15 L1644833-10 0.228 0.000402 0.0109 0.240 0.160 <0.00010 <0.00010 0.0502 0.00012 <0.000050 <0.010 0.00286 16.2 <0.00010 0.00354 0.2010 2.310 0.000107 0.00110

26-Aug-15 L1665599-37 0.119 0.000393 0.0077 0.312 0.967 <0.00010 <0.00010 0.0422 0.00025 <0.000050 <0.010 0.00387 20.6 <0.00010 0.00480 0.3540 1.860 0.000725 0.00180
24-Sep-15 L1679782-5 0.033 0.001030 0.0114 1.050 5.580 <0.00010 0.00040 0.0488 0.00099 <0.000050 <0.010 0.01420 54.7 0.00020 0.01860 1.2600 16.400 0.008260 0.00610
26-Oct-15 L1694687-5 0.035 0.001510 0.0167 1.390 8.040 <0.00010 0.00069 0.0419 0.00132 <0.000050 <0.010 0.01970 54.9 0.00016 0.02760 1.8200 30.300 0.011700 0.00820
17-Nov-15 L1704732-8 0.016 0.001410 0.0139 1.900 8.680 <0.00010 0.00124 0.0361 0.00150 <0.000050 <0.010 0.02270 80.8 0.00040 0.02810 2.2300 34.500 0.011900 0.00830
19-Dec-15 L1716796-5 <0.010 0.001310 0.0138 1.700 7.290 <0.00010 0.00049 0.0277 0.00161 <0.000050 <0.010 0.02210 101.0 0.00043 0.02270 1.5900 13.700 0.010600 0.00820
23-Jan-16 L1727972-29 0.019 0.001310 0.0099 1.760 6.480 <0.00010 0.00017 0.0275 0.00173 <0.000050 <0.010 0.02410 105.0 <0.00010 0.02360 1.3600 2.750 0.010600 0.00950
24-Feb-16 L1738788-9 0.014 0.001710 0.0169 2.250 8.700 <0.00010 0.00058 0.0251 0.00221 <0.000050 <0.010 0.02750 116.0 0.00027 0.03330 1.6200 9.730 0.015200 0.01080

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Vanadium 
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Beryllium 
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1 26-Mar-16 L1748992-11 0.013 0.001330 0.0086 1.500 6.410 <0.00010 0.00016 0.0216 0.00144 <0.000050 <0.010 0.02000 99.1 <0.00010 0.02650 1.1900 7.910 0.008060 0.00800
26-Apr-16 L1761558-29 0.095 0.001720 0.0282 2.640 10.400 <0.00010 0.02840 0.0588 0.00186 0.00016 <0.010 0.03150 51.7 0.00064 0.03850 1.5600 56.500 0.017500 0.00850
19-May-16 L1772515-8 0.145 0.000941 0.0167 0.901 4.650 <0.00010 0.00050 0.0548 0.00071 <0.000050 <0.010 0.01180 31.1 0.00012 0.01660 0.9440 10.400 0.006380 0.00340
19-Jun-16 L1787135-4 0.181 0.000636 0.0093 0.466 2.950 <0.00010 0.00016 0.0546 0.00050 <0.000050 <0.010 0.00648 22.9 <0.00010 0.00928 0.8670 6.010 0.003170 0.00330
16-Jul-16 L1800582-4 0.313 0.000424 0.0134 0.232 0.156 <0.00010 <0.00010 0.0537 0.00011 <0.000050 <0.010 0.00273 14.5 <0.00010 0.00340 0.1780 1.440 0.000113 0.00150

20-Aug-16 L1818676-11 0.101 0.000225 0.0058 0.153 0.043 <0.00010 <0.00010 0.0421 <0.00010 <0.000050 <0.010 0.00193 12.4 <0.00010 0.00239 0.0752 0.321 <0.000050 <0.0010
16-Sep-16 L1832249-2 Replicate1 0.164 0.000504 0.0092 0.190 0.932 <0.00010 <0.00010 0.0560 0.00021 <0.000050 <0.010 0.00205 20.2 <0.00010 0.00595 0.2610 1.750 0.000335 0.00190
16-Sep-16 L1832249-10 Replicate2 0.183 0.000542 0.0120 0.201 0.985 <0.00010 0.00010 0.0582 0.00022 <0.000050 <0.010 0.00245 21.1 <0.00010 0.00645 0.2800 1.930 0.000350 0.00180
25-Oct-16 L1850386-11 0.048 0.00116 0.0116 1.32 5.99 <0.00010 0.00016 0.0419 0.00124 <0.000050 <0.010 0.0181 75.7 <0.00010 0.0219 1.34 3.24 0.00940 0.0080
22-Nov-16 L1862185-11 <0.010 0.00155 0.0149 2.15 9.81 <0.00010 0.00100 0.0416 0.00200 <0.000050 <0.010 0.0281 102 0.00039 0.0370 1.89 20.7 0.0141 0.0118
17-Dec-16 L1872192-5 <0.010 0.00128 0.00947 1.78 7.81 <0.00010 0.00024 0.0308 0.00180 <0.000050 <0.010 0.0244 112 0.00018 0.0277 1.42 12.2 0.00979 0.0107
10-Feb-17 L1891018-9 <0.010 0.00116 0.00746 1.59 6.61 <0.00010 0.00019 0.0264 0.00166 <0.000050 <0.010 0.0222 111 0.00010 0.0251 1.16 1.04 0.00794 0.0099
20-May-17 L1929753-4 0.055 0.00182 0.0248 2.13 10.4 <0.00010 0.0308 0.0442 0.00140 0.000190 <0.010 0.0271 50.1 0.00074 0.0401 1.55 57.2 0.0172 0.0075

26-Aug-2017 L1983785-16 0.081 0.000408 0.00595 0.220 1.16 <0.00010 0.00016 0.0496 0.00026 <0.000050 <0.010 0.00339 20.5 <0.00010 0.00580 0.338 0.395 0.000653 0.0019
27-Sep-2017 L2001337-5  0.336 0.000579 0.0187 0.244 0.0508 <0.00010 <0.00010 0.0797 <0.00010 <0.000050 <0.010 0.0023 19.7 <0.00010 0.00456 0.0909 0.896 <0.000050 0.0015
28-Oct-2017 L2015832-1  0.103 0.000976 0.0135 0.858 5.51 <0.00010 0.00035 0.0701 0.00086 <0.000050 <0.010 0.0119 48.4 0.00014 0.01900 1.01 2.41 0.00676 0.0061
25-Nov-2017 L2030143-2  <0.010 0.00157 0.0159 2.000 10.3 <0.00010 0.00023 0.038 0.0018 <0.000050 <0.010 0.0256 83.1 0.00025 0.03030 1.98 6.65 0.0129 0.0119
5-Dec-2017 L2033141-6  <0.010 0.00163 0.0151 1.890 9.43 <0.00010 0.00025 0.0318 0.00169 <0.000050 <0.010 0.0253 90.2 0.00018 0.03010 2.04 5.15 0.0127 0.0102
19-Jan-2018 L2048146-3  <0.010 0.00118 0.0102 1.520 7.1 <0.00010 0.00012 0.0341 0.00147 <0.000050 <0.010 0.0205 95 <0.00010 0.02400 1.33 1.09 0.00941 0.0091
20-Feb-2018 L2061201-9 Replicate1 <0.010 0.00137 0.0108 1.870 7.71 <0.00010 0.00019 0.0306 0.00154 <0.000050 <0.010 0.0246 105 0.00012 0.02680 1.29 1.71 0.0113 0.0085
20-Feb-2018 L2061201-34 Replicate2 <0.010 0.0013 0.0103 1.810 7.88 <0.00010 0.00019 0.0301 0.00174 <0.000050 <0.010 0.0242 114 0.00011 0.02720 1.28 1.72 0.0111 0.0098
27-Mar-2018 L2074292-16  <0.010 0.00124 0.00841 1.470 6.8 <0.00010 <0.00010 0.0269 0.00169 <0.000050 <0.010 0.0216 117 <0.00010 0.02500 1.11 0.62 0.00854 0.0107
22-Apr-2018 L2084010-2  <0.010 0.00134 0.00795 1.290 6.62 <0.00010 0.00019 0.0254 0.00152 <0.000050 <0.010 0.0187 115 <0.00010 0.02740 1.09 1.53 0.00833 0.0091
9-May-2018 L2093552-12  0.227 0.00155 0.0289 1.310 7.66 <0.00010 0.00125 0.0786 0.00104 <0.000050 <0.010 0.0161 42.5 0.00036 0.03000 1.08 12.3 0.0113 0.0059
17-Jun-2018 L2115837-2  0.475 0.00105 0.0279 0.379 1.81 <0.00010 0.00045 0.0808 0.00042 <0.000050 <0.010 0.00508 24.1 <0.00010 0.00938 0.598 0.044 0.00131 0.0027
15-Jul-2018 L2132363-2  0.104 0.00045 0.00816 0.348 1.87 <0.00010 0.00012 0.0544 0.00031 <0.000050 <0.010 0.00521 19.9 <0.00010 0.00662 0.561 4.39 0.00109 0.0022

MC1B
24-Jan-15 L1570999-7 0.013 0.001040 0.0049 1.020 3.230 <0.00010 0.00012 0.0242 0.00103 <0.00050 <0.010 0.01370 86.8 <0.00010 0.01880 0.9660 1.350 0.001970 0.00600
22-Feb-15 L1581377-8 Replicate1 0.013 0.001140 0.0083 1.470 3.420 <0.00010 0.00106 0.0270 0.00102 <0.00050 <0.010 0.01830 85.6 <0.00010 0.01910 0.9550 0.089 0.002510 0.00610
22-Feb-15 L1581377-7 Replicate2 0.012 0.001150 0.0081 1.490 3.550 <0.00010 0.00013 0.0260 0.00105 <0.00050 <0.010 0.01860 84.5 0.00011 0.01930 0.9690 0.079 0.002630 0.00387
21-Mar-15 L1590526-6 <0.010 0.000964 0.0059 1.220 1.910 <0.00010 0.00011 0.0247 0.00088 <0.00050 <0.010 0.01600 87.1 <0.00010 0.01900 0.8100 0.720 0.000814 0.00486
25-Apr-15 L1603745-6 0.012 0.001020 0.0051 0.850 3.060 <0.00010 0.00064 0.0230 0.00092 <0.000050 <0.010 0.01180 74.6 <0.00010 0.01750 0.7330 3.980 0.001260 0.00520
12-May-15 L1612636-31 0.104 0.001360 0.0179 1.610 6.310 <0.00010 0.00107 0.0468 0.00129 <0.000050 <0.010 0.02060 44.0 0.00048 0.02590 1.0600 10.500 0.010300 0.00520
20-Jun-15 L1631335-5 0.098 0.000857 0.0091 0.607 3.200 <0.00010 0.00024 0.0445 0.00064 <0.000050 <0.010 0.00807 28.9 <0.00010 0.01100 1.0300 4.360 0.004590 0.00370
17-Jul-15 L1644833-7 0.201 0.000365 0.0104 0.240 0.117 <0.00010 <0.00010 0.0455 0.00010 <0.000050 <0.010 0.00281 17.3 <0.00010 0.00359 0.1680 1.200 0.000060 0.00110

26-Aug-15 L1665599-30 0.111 0.000385 0.0073 0.293 0.554 <0.00010 0.00010 0.0409 0.00020 <0.000050 <0.010 0.00374 21.8 <0.00010 0.00456 0.3060 2.280 0.000449 0.00170
24-Sep-15 L1679782-4 0.026 0.000880 0.0092 0.881 4.560 <0.00010 0.00210 0.0430 0.00080 <0.000050 <0.010 0.01180 53.0 <0.00010 0.01550 1.0400 11.600 0.005110 0.00520
26-Oct-15 L1694687-1 0.029 0.001170 0.0125 1.080 6.210 <0.00010 0.00027 0.0385 0.00102 <0.000050 <0.010 0.01520 52.9 <0.00010 0.02130 1.4100 19.100 0.008250 0.00660
15-Nov-15 L1704708-13 0.013 0.001130 0.0103 1.280 6.160 <0.00010 0.00013 0.0330 0.00109 <0.000050 <0.010 0.01680 76.1 <0.00010 0.02030 1.6700 14.300 0.006670 0.00630
19-Dec-15 L1716796-6 <0.010 0.000972 0.0090 1.260 3.770 <0.00010 0.00016 0.0270 0.00109 <0.000050 <0.010 0.01630 89.4 0.00016 0.01680 1.1300 7.460 0.002760 0.00610
23-Jan-16 L1727972-28 0.016 0.000999 0.0067 1.290 3.620 <0.00010 0.00010 0.0268 0.00119 <0.000050 <0.010 0.01750 91.5 <0.00010 0.01720 0.9540 0.098 0.002160 0.00730
24-Feb-16 L1738788-11 0.013 0.001360 0.0131 1.700 6.000 <0.00010 0.00025 0.0256 0.00156 <0.000050 <0.010 0.02070 97.2 <0.00010 0.02440 1.1900 1.980 0.008330 0.00780
26-Mar-16 L1748992-10 0.012 0.001020 0.0068 1.140 3.300 <0.00010 0.00022 0.0241 0.00103 <0.000050 <0.010 0.01580 87.4 <0.00010 0.01920 0.8420 2.630 0.001630 0.00630
26-Apr-16 L1761558-28 0.075 0.001290 0.0209 1.890 7.880 <0.00010 0.01110 0.0528 0.00137 0.00006 <0.010 0.02350 49.4 0.00054 0.02890 1.1800 28.000 0.011700 0.00640
18-May-16 L1772515-3 0.110 0.000767 0.0113 0.663 3.700 <0.00010 0.00022 0.0484 0.00062 <0.000050 <0.010 0.00866 36.5 <0.00010 0.01270 0.7700 1.570 0.003630 0.00320
19-Jun-16 L1787135-5 0.173 0.000593 0.0097 0.426 2.480 <0.00010 0.00034 0.0508 0.00046 <0.000050 <0.010 0.00582 23.1 <0.00010 0.00839 0.7870 5.490 0.001540 0.00310
16-Jul-16 L1800582-5 0.260 0.000407 0.0120 0.231 0.119 <0.00010 <0.00010 0.0533 0.00010 <0.000050 <0.010 0.00279 15.8 <0.00010 0.00337 0.1630 0.748 0.000070 0.00150

20-Aug-16 L1818676-10 0.097 0.000227 0.0057 0.157 0.010 <0.00010 <0.00010 0.0411 <0.00010 <0.000050 <0.010 0.00191 13.5 <0.00010 0.00245 0.0434 0.057 <0.000050 <0.0010
16-Sep-16 L1832249-3  0.190 0.000501 0.0119 0.183 0.534 <0.00010 <0.00010 0.0528 0.00018 <0.000050 <0.010 0.00184 20.6 <0.00010 0.00549 0.2300 1.430 0.000185 0.00180
25-Oct-16 L1850386-10 <0.010 0.000892 0.00720 1.10 4.53 <0.00010 0.00011 0.0379 0.00099 <0.000050 <0.010 0.0144 67.7 <0.00010 0.0170 1.04 0.541 0.00454 0.0064
21-Nov-16 L1862185-5 <0.010 0.00117 0.00766 1.60 6.74 <0.00010 0.00021 0.0373 0.00140 <0.000050 <0.010 0.0205 93.0 <0.00010 0.0255 1.29 3.88 0.00786 0.0085

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC1B 17-Dec-16 L1872192-4 <0.010 0.000974 0.00672 1.36 5.18 <0.00010 0.00010 0.0294 0.00125 <0.000050 <0.010 0.0175 96.3 <0.00010 0.0196 0.991 1.94 0.00261 0.0077
10-Feb-17 L1891018-8 <0.010 0.000875 0.00538 1.16 2.86 <0.00010 <0.00010 0.0273 0.00103 <0.000050 <0.010 0.0163 98.1 <0.00010 0.0178 0.765 0.469 0.00115 0.0076
20-May-17 L1929753-5 <0.048 0.00147 0.0199 1.72 8.50 <0.00010 0.0143 0.0417 0.00117 0.000108 <0.010 0.0226 49.7 0.00057 0.0329 1.27 36.7 0.0135 0.0061

26-Aug-2017 L1983785-18 0.074 0.000395 0.00552 0.205 0.777 <0.00010 0.00018 0.0455 0.00024 <0.000050 <0.010 0.00314 21.7 <0.00010 0.00541 0.306 1.15 0.000450 0.0020
27-Sep-2017 L2001337-6  0.353 0.000545 0.0176 0.22 0.0199 <0.00010 <0.00010 0.0731 <0.00010 <0.000050 <0.010 0.00216 19.4 <0.00010 0.00415 0.0514 0.635 <0.000050 0.0014
28-Oct-2017 L2015832-3  0.106 0.000824 0.0117 0.658 3.85 <0.00010 0.00023 0.0661 0.00063 <0.000050 <0.010 0.00902 48.3 <0.00010 0.0147 0.764 0.451 0.003500 0.0043
25-Nov-2017 L2030143-3  <0.010 0.00119 0.0115 1.47 7.58 <0.00010 0.00014 0.0347 0.00127 <0.000050 <0.010 0.0195 76.2 <0.00010 0.023 1.48 1.35 0.008520 0.0086
5-Dec-2017 L2033141-7  <0.010 0.00122 0.0108 1.44 6.72 <0.00010 0.0002 0.0301 0.00123 <0.000050 <0.010 0.0193 80.5 <0.00010 0.0224 1.53 0.774 0.008200 0.0076
19-Jan-2018 L2048146-4  <0.010 0.000928 0.0079 1.18 4.82 <0.00010 0.00011 0.0326 0.00111 <0.000050 <0.010 0.016 85.7 <0.00010 0.0184 0.972 0.089 0.002870 0.0070
20-Feb-2018 L2061201-8  <0.010 0.000978 0.00768 1.39 4.82 <0.00010 0.00015 0.0308 0.00109 <0.000050 <0.010 0.0181 90.7 <0.00010 0.0197 0.916 0.074 0.002910 0.0061
27-Mar-2018 L2074292-14  <0.010 0.000931 0.00609 1.12 2.97 <0.00010 <0.00010 0.0277 0.00106 <0.000050 <0.010 0.0162 105 <0.00010 0.019 0.79 <0.030 0.001250 0.0082
22-Apr-2018 L2084010-3  <0.010 0.000987 0.00567 0.916 3.02 <0.00010 0.00013 0.0265 0.00099 <0.000050 <0.010 0.014 103 <0.00010 0.0196 0.744 <0.10 0.001310 0.0070
9-May-2018 L2093552-13  0.308 0.00154 0.0351 1.13 6.38 <0.00010 0.00051 0.0708 0.00092 <0.000050 <0.010 0.0137 41.6 0.00022 0.0251 0.903 6.97 0.009060 0.0051
17-Jun-2018 L2115837-3  0.33 0.000951 0.0248 0.363 1.55 <0.00010 0.00045 0.0804 0.00039 <0.000050 <0.010 0.00518 25.1 <0.00010 0.0089 0.576 <0.030 0.001310 0.0026
15-Jul-2018 L2132363-3 Replicate1 0.101 0.000442 0.00755 0.338 1.17 <0.00010 0.0001 0.048 0.00031 <0.000050 <0.010 0.00492 20.6 <0.00010 0.00608 0.496 5.88 0.000750 0.0024
15-Jul-2018 L2132363-20 Replicate2 0.095 0.000446 0.0076 0.343 1.27 <0.00010 <0.00010 0.0488 0.0003 <0.000050 <0.010 0.00484 20.6 <0.00010 0.00617 0.497 5.42 0.000760 0.0023

MC2
17-Jan-10 L855505-6 <0.010 0.000753 <0.0010 0.267 0.0385 0.00040 <0.00010 0.0277 <0.00050 <0.00050 0.012 0.00219 74.0 <0.00050 0.00410 0.00441 <0.030 <0.000050 <0.0050
3-Mar-10 L866873-6 <0.010 0.000756 <0.0010 0.231 0.0520 0.00043 <0.00010 0.0272 <0.00050 <0.00050 0.012 0.00160 72.4 <0.00050 0.00360 0.00359 <0.030 <0.000050 <0.0050
28-Mar-10 L873292-1 0.036 0.000942 0.0035 0.250 0.0301 0.00037 <0.00010 0.0267 <0.00050 <0.00050 0.013 0.00176 69.6 <0.00050 0.00511 0.00535 <0.030 <0.000050 <0.0050
1-May-10 L884476-4 0.152 0.00141 0.0125 0.651 0.0047 0.00013 <0.00010 0.0267 <0.00050 <0.00050 <0.010 0.00586 61.5 <0.00050 0.00954 0.0131 <0.030 <0.000050 <0.0050
26-May-10 L891484-9 0.191 0.000897 0.0103 0.589 0.0248 <0.00010 <0.00010 0.0392 <0.00050 <0.00050 <0.010 0.00695 37.6 <0.00020 0.00770 0.0500 <0.030 <0.000050 <0.0050

5-Jul-10 L905787-19 0.129 0.000644 0.0106 0.265 0.0142 0.00010 <0.00010 0.0392 <0.00050 <0.00050 <0.010 0.00453 32.1 <0.00020 0.00592 0.0815 <0.030 <0.000050 <0.0050
3-Aug-10 L916942-9 0.176 0.000396 0.0119 0.105 0.0763 0.00025 0.00012 0.0545 <0.00050 <0.00050 <0.010 0.000082 17.0 <0.00020 <0.00010 0.00036 <0.030 <0.000050 <0.0050
27-Aug-10 L926457-19 0.072 0.000333 0.0053 0.146 0.0154 0.00022 <0.00010 0.0290 <0.00050 <0.00050 <0.010 0.00156 25.3 <0.00020 0.00240 0.00411 <0.030 <0.000050 <0.0050
28-Sep-10 L938295-9 0.015 0.000409 0.0050 0.0946 0.0250 0.00022 <0.00010 0.0296 <0.00050 <0.00050 <0.010 0.000487 28.1 <0.00020 0.00228 0.00124 <0.030 <0.000050 <0.0050
21-Oct-10 L946802-6 <0.010 0.000452 0.0023 0.179 0.0186 0.00018 <0.00010 0.0160 <0.00050 <0.00050 <0.010 0.00153 43.7 0.00012 0.00384 0.00610 <0.030 <0.000050 <0.0050
15-Nov-10 L955725-18 0.015 0.000743 0.0036 0.395 0.0303 0.00021 <0.00010 0.0248 <0.00050 <0.00050 <0.010 0.00306 58.6 <0.00010 0.00700 0.00838 0.042 <0.000050 <0.0050
15-Dec-10 L963832-8 <0.010 0.000412 <0.0010 0.0084 0.0113 0.00079 0.00041 0.0462 <0.00050 <0.00050 <0.010 0.000109 65.9 <0.00010 0.00015 0.00124 <0.030 <0.000050 <0.0050
1-Feb-11 L975149-6 0.011 0.000647 0.0012 0.315 0.0406 0.00039 <0.00010 0.0295 <0.00050 <0.00050 0.014 0.00258 73.9 <0.00010 0.00397 0.00402 <0.030 <0.000050 <0.0050
5-Mar-11 L985810-6 0.018 0.000859 0.0022 0.415 0.0362 0.00036 <0.00010 0.0299 <0.00050 <0.00050 0.018 0.00247 83.5 0.00013 0.00392 0.00414 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-8 <0.010 0.000713 <0.0010 0.300 0.0297 0.00038 <0.00010 0.0309 <0.00050 <0.00050 0.016 0.00243 88.8 <0.00010 0.00494 0.00472 <0.030 <0.000050 <0.0050
2-May-11 L1002688-14 <0.010 0.000798 <0.0010 0.217 0.0402 0.00042 <0.00010 0.0298 <0.00050 <0.00050 0.014 0.00145 81.6 0.00014 0.00437 0.00391 <0.030 <0.000050 <0.0050
5-Jun-11 L1014013-13 0.271 0.000829 0.0190 0.349 0.0971 <0.00010 <0.00010 0.0426 <0.00050 <0.00050 <0.010 0.00504 34.6 <0.00010 0.00846 0.193 1.80 <0.000050 <0.0050
4-Jul-11 L1028827-9 0.215 0.000713 0.0142 0.333 0.0425 <0.00010 <0.00010 0.0343 <0.00010 <0.00050 <0.010 0.00484 32.8 <0.00010 0.00705 0.175 0.035 <0.000050 0.00225

1-Aug-11 L1041095-7 0.089 0.000556 0.0054 0.387 0.0110 0.00017 <0.00010 0.0293 <0.00010 <0.00050 <0.010 0.00236 26.8 <0.00010 0.00331 0.0103 <0.030 <0.000050 0.00149
5-Sep-11 L1054953-3 0.521 0.000602 0.0285 0.241 0.0158 0.00024 <0.00010 0.0405 <0.00010 <0.00050 <0.010 0.00142 30.1 <0.00010 0.00330 0.00208 <0.030 <0.000050 0.00145
1-Oct-11 L1067383-25 Replicate1 0.052 0.000829 0.0062 0.441 0.0333 0.00016 0.00020 0.0283 <0.00010 <0.00050 <0.010 0.00540 52.3 <0.00010 0.00778 0.0360 0.112 0.000051 0.00259
1-Oct-11 L1067383-14 Replicate2 0.032 0.000842 0.0055 0.435 0.0129 0.00015 <0.00010 0.0294 <0.00010 <0.00050 <0.010 0.00567 53.2 <0.00010 0.00801 0.0358 <0.030 <0.000050 0.00251
26-Oct-11 L1079029-17 0.013 0.000916 0.0044 0.508 0.0177 0.00024 <0.00010 0.0277 <0.00010 <0.00050 <0.010 0.00439 60.7 <0.00010 0.00759 0.00831 <0.030 <0.000050 0.00317
27-Nov-11 L1091310-8 <0.010 0.000835 0.0027 0.504 0.0448 0.00035 <0.00010 0.0275 <0.00010 <0.00050 0.010 0.00271 70.9 <0.00010 0.00575 0.00403 <0.030 <0.000050 0.00322

9-Jan-12 L1103291-15 Replicate1 <0.010 0.000789 0.0019 0.433 0.0422 0.00036 <0.00010 0.0283 <0.00010 <0.00050 0.012 0.00259 79.7 <0.00010 0.00561 0.00376 <0.030 <0.000050 0.00344
9-Jan-12 L1103291-8 Replicate2 <0.010 0.000791 0.0020 0.435 0.0424 0.00036 <0.00010 0.0288 <0.00010 <0.00050 0.012 0.00250 79.9 <0.00010 0.00546 0.00364 <0.030 <0.000050 0.00341
30-Jan-12 L1111122-4 0.012 0.000854 0.0021 0.503 0.0520 0.00042 0.00017 0.0295 <0.00010 <0.00050 0.012 0.00285 81.0 <0.00010 0.00553 0.00536 0.047 <0.000050 0.00334
27-Mar-12 L1131394-12 <0.010 0.000855 0.0013 0.442 1.55 0.00065 0.0125 0.0350 0.00054 <0.00050 0.021 0.00647 89.4 0.00023 0.00678 0.286 7.09 0.00315 0.00364
1-May-12 L1143005-14 0.027 0.00102 0.0035 0.382 0.0197 0.00027 <0.00010 0.0230 <0.00010 <0.00050 <0.010 0.00193 58.6 <0.00010 0.00691 0.00361 <0.030 <0.000050 0.00133

28-May-12 L1155050-12 0.057 0.00122 0.0102 1.07 2.95 <0.00010 0.00322 0.0294 0.00091 <0.00050 <0.010 0.0130 47.5 <0.00010 0.0148 0.754 5.46 0.00138 0.00280
28-Jun-12 L1171583-6 0.127 0.00131 0.0131 0.549 3.02 <0.00010 0.00021 0.0417 0.00074 <0.00050 <0.010 0.00886 38.7 <0.00010 0.0131 1.31 1.39 0.00219 0.00356
1-Aug-12 L1190018-15 0.151 0.000423 0.0094 0.216 0.0076 0.00014 <0.00010 0.0330 <0.00010 <0.00050 <0.010 0.00249 25.0 <0.00010 0.00337 0.0151 <0.030 <0.000050 0.00127
5-Oct-12 L1221669-19 0.044 0.000584 0.0051 0.447 0.0069 <0.00010 <0.00010 0.0298 <0.00010 <0.00050 <0.010 0.00570 41.0 <0.00010 0.00724 0.0318 <0.030 <0.000050 0.00205
9-Feb-13 L1267868-15 <0.010 0.000720 0.0015 0.433 0.0817 0.00037 <0.00010 0.0312 <0.00010 <0.00050 0.013 0.00240 82.5 <0.00010 0.00471 0.00410 <0.030 <0.000050 0.00289

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2 3-Mar-13 L1275970-10 <0.010 0.000866 0.0014 0.412 0.0744 0.00041 <0.00010 0.0297 <0.00010 <0.00050 0.011 0.00183 80.4 <0.00010 0.00389 0.00350 <0.030 <0.000050 0.00272
1-Apr-13 L1285027-32 Replicate1 <0.010 0.000841 0.0012 0.400 0.0748 0.00041 <0.00010 0.0306 <0.00010 <0.00050 0.015 0.00224 83.9 <0.00010 0.00483 0.00364 <0.030 <0.000050 0.00295
1-Apr-13 L1285027-31 Replicate2 <0.010 0.000801 0.0012 0.399 0.0765 0.00039 <0.00010 0.0309 <0.00010 <0.00050 0.015 0.00227 83.6 0.00014 0.00484 0.00363 <0.030 <0.000050 0.00297
1-May-13 L1297319-4 Replicate1 <0.010 0.000910 0.0013 0.337 0.0566 0.00034 <0.00010 0.0279 <0.00010 <0.00050 0.011 0.00158 77.3 <0.00010 0.00495 0.00343 <0.030 <0.000050 0.00316
1-May-13 L1297319-3 Replicate2 <0.010 0.000876 0.0013 0.329 0.0624 0.00033 <0.00010 0.0280 <0.00010 <0.00050 0.010 0.00149 75.5 <0.00010 0.00493 0.00313 <0.030 <0.000050 0.00309
5-Jun-13 L1313500-2 0.174 0.00121 0.0157 0.698 3.77 <0.00010 0.00031 0.0441 0.00077 <0.00050 <0.010 0.00970 34.4 <0.00010 0.0144 0.990 1.09 0.00341 0.00270
1-Jul-13 L1328124-8 0.705 0.000643 0.0459 0.221 0.0175 0.00022 <0.00010 0.0421 <0.00010 <0.00050 <0.010 0.000548 25.7 <0.00010 0.00094 0.00088 <0.030 <0.000050 0.00072
31-Jul-13 L1341914-3 0.595 0.000724 0.0338 0.174 0.0169 0.00020 <0.00010 0.0404 <0.00010 <0.00050 <0.010 0.000420 14.1 <0.00010 0.00099 0.00071 <0.030 <0.000050 <0.00050
10-Sep-13 L1362721-10 0.156 0.000260 0.0095 0.111 0.0147 0.00023 <0.00010 0.0373 <0.00010 <0.00050 <0.010 0.000745 19.8 <0.00010 0.00093 0.00128 <0.030 <0.000050 0.00066
2-Oct-13 L1373280-3 0.032 0.000530 0.0031 0.280 0.0402 0.00028 <0.00010 0.0321 <0.00010 <0.00050 <0.010 0.00176 46.0 <0.00010 0.00382 0.00287 <0.030 <0.000050 0.00194

17-Nov-13 L1393661-5 0.015 0.000704 0.0018 0.546 0.0593 0.00023 0.00012 0.0319 <0.00010 <0.00050 <0.010 0.00490 68.1 <0.00010 0.00784 0.0127 0.109 <0.000050 0.00350
27-Nov-13 L1398084-17 0.020 0.000800 0.0043 0.605 0.0248 0.00023 <0.00010 0.0301 <0.00010 <0.00050 <0.010 0.00341 66.6 <0.00010 0.00699 0.00353 <0.030 <0.000050 0.00297
3-Dec-13 L1400285-11 0.015 0.000606 <0.0010 0.525 0.0436 0.00026 <0.00010 0.0305 <0.00010 <0.00050 0.010 0.00442 73.1 <0.00010 0.00749 0.00817 <0.030 <0.000050 0.00350
10-Dec-13 L1403324-20 0.032 0.00152 0.0068 0.802 0.0257 0.00028 <0.00010 0.0292 <0.00010 <0.00050 <0.010 0.00326 70.2 <0.00010 0.00619 0.00500 <0.030 <0.000050 0.00317
18-Dec-13 L1406226-11 0.013 0.000691 0.0017 0.353 0.0761 0.00037 <0.00010 0.0284 <0.00010 <0.00050 0.013 0.00164 75.8 <0.00010 0.00427 0.00301 <0.030 <0.000050 0.00368
15-Jan-14 L1413912-20 Replicate1 0.084 0.000758 0.0057 0.238 0.0617 0.00032 <0.00010 0.0290 <0.00010 <0.00050 <0.010 0.00143 63.2 <0.00010 0.00412 0.00869 0.046 <0.000050 0.00217
15-Jan-14 L1413912-8 Replicate2 0.078 0.000750 0.0057 0.234 0.0553 0.00031 <0.00010 0.0292 <0.00010 <0.00050 <0.010 0.00141 66.1 0.00011 0.00396 0.00736 <0.030 <0.000050 0.00200
3-Feb-14 L1423439-7 <0.010 0.000710 0.0021 0.497 0.0365 0.00026 <0.00010 0.0277 <0.00010 <0.00050 0.013 0.00321 75.8 <0.00010 0.00732 0.00354 <0.030 <0.000050 0.00353
1-Mar-14 L1428456-6 0.015 0.000916 0.0028 0.648 0.0484 0.00031 0.00014 0.0274 <0.00010 <0.00050 0.016 0.00325 79.5 0.00019 0.00710 0.00430 <0.030 <0.000050 0.00376
1-Apr-14 L1440389-32 0.012 0.000895 0.0018 0.471 0.0655 0.00037 <0.00010 0.0286 <0.00010 <0.00050 0.015 0.00212 83.3 <0.00010 0.00509 0.00336 <0.030 <0.000050 0.00339
7-May-14 L1454422-10 0.084 0.000702 0.0081 0.306 0.0252 0.00022 <0.00010 0.0221 <0.00010 <0.00050 <0.010 0.00142 49.6 <0.00010 0.00513 0.00258 <0.030 <0.000050 0.00183
27-May-14 L1462243-46 Replicate1 0.090 0.000774 0.0106 0.544 1.26 <0.00010 0.00018 0.0306 0.00044 <0.00050 <0.010 0.00730 37.7 <0.00010 0.0100 0.556 0.059 0.000700 0.00221
27-May-14 L1462243-19 Replicate2 0.097 0.000774 0.0112 0.565 1.26 <0.00010 0.00149 0.0322 0.00052 <0.00050 <0.010 0.00735 35.6 <0.00010 0.0104 0.593 0.426 0.000818 0.00264

3-Jun-14 L1466849-10 Replicate1 0.038 0.000914 0.0096 0.613 2.63 0.00012 0.0147 0.0373 0.00061 <0.00050 <0.010 0.00816 37.4 0.00014 0.0116 0.781 4.66 0.00236 0.00286
3-Jun-14 L1466849-8 Replicate2 0.121 0.000948 0.0131 0.620 2.23 <0.00010 0.00017 0.0309 0.00055 <0.00050 <0.010 0.00800 37.4 <0.00010 0.0115 0.749 0.112 0.00121 0.00272
8-Jun-14 L1469016-10 Replicate1 0.028 0.00107 0.0121 0.609 2.81 <0.00010 0.00041 0.0368 0.00069 <0.00050 <0.010 0.00860 39.8 <0.00010 0.0136 1.06 0.207 0.00143 0.00240
8-Jun-14 L1469016-9 Replicate2 0.030 0.00105 0.0120 0.611 2.76 <0.00010 0.00024 0.0363 0.00070 <0.00050 <0.010 0.00864 40.1 <0.00010 0.0136 1.05 0.208 0.00139 0.00267
19-Jun-14 L1475203-25 0.118 0.000918 0.0107 0.512 1.75 <0.00010 0.00012 0.0301 0.00049 <0.00050 <0.010 0.00760 34.7 <0.00010 0.0110 0.973 0.180 0.000990 0.00289
26-Jun-14 L1479007-19 0.391 0.000930 0.0302 0.445 0.229 <0.00010 0.00018 0.0523 0.00013 <0.00050 <0.010 0.00581 34.6 <0.00010 0.00848 0.300 0.070 0.000101 0.00253
2-Jul-14 L1482361-30 Replicate1 0.769 0.00114 0.0414 0.335 0.0044 0.00016 <0.00010 0.0534 <0.00010 <0.00050 <0.010 0.00201 27.8 <0.00010 0.00375 0.00491 <0.030 <0.000050 0.00155
2-Jul-14 L1482361-9 Replicate2 0.670 0.00105 0.0416 0.336 0.0033 0.00015 <0.00010 0.0533 <0.00010 <0.00050 <0.010 0.00209 26.9 <0.00010 0.00413 0.00541 <0.030 <0.000050 0.00158

7-Aug-14 L1500006-6 0.241 0.000380 0.0130 0.187 0.0131 0.00017 <0.00010 0.0344 <0.00010 <0.00050 <0.010 0.00153 22.4 <0.00010 0.00217 0.00312 <0.030 <0.000050 0.00061
9-Sep-14 L1517070-8 0.221 0.000436 0.0202 0.221 0.0213 0.00023 <0.00010 0.0352 <0.00010 <0.00050 <0.010 0.000650 25.4 <0.00010 0.00133 0.00089 <0.030 <0.000050 0.00075
12-Sep-14 L1517902-15 0.080 0.000354 0.0062 0.220 0.0163 0.00022 <0.00010 0.0301 <0.00010 <0.00050 <0.010 0.00203 30.8 <0.00010 0.00299 0.00416 <0.030 <0.000050 0.00117
21-Sep-14 L1522239-15 Replicate1 1.40 0.00152 0.126 0.313 0.0773 0.00041 0.00043 0.0396 <0.00010 <0.00050 <0.010 0.000029 26.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00056
21-Sep-14 L1522239-11 Replicate2 1.51 0.00159 0.132 0.325 0.0708 0.00040 0.00040 0.0377 <0.00010 <0.00050 <0.010 0.000022 26.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00067
28-Sep-14 L1527109-23 Replicate1 1.31 0.00153 0.116 0.329 0.0775 0.00033 0.00032 0.0321 <0.00020 <0.00050 0.007 0.000037 23.9 <0.00010 <0.00010 <0.00050 <0.010 <0.000050 <0.0050
28-Sep-14 L1527109-15 Replicate2 1.26 0.00107 0.107 0.286 0.391 0.00039 0.00060 0.0391 <0.00020 <0.00050 0.006 0.000070 23.9 0.00038 0.00028 0.00268 0.393 0.000200 <0.0050
4-Oct-14 L1529967-17 0.17 0.00048 0.013 0.232 0.008 0.00014 <0.00010 0.0325 <0.00010 <0.00050 <0.010 0.002020 28.6 <0.00010 0.00393 0.00360 <0.030 <0.000050 0.00116

11-Nov-14 L1546887-14 0.02 0.00074 0.004 0.562 0.013 0.00018 <0.00010 0.0287 <0.00010 <0.00050 <0.010 0.004810 63.2 <0.00010 0.00799 0.00850 <0.030 <0.000050 0.00346
18-Nov-14 L1549335-6 0.02 0.00076 0.007 0.595 0.018 0.00018 0.00013 0.0278 <0.00010 <0.00050 <0.010 0.004810 61.9 <0.00010 0.00761 0.00851 0.061 <0.000050 0.00382
26-Nov-14 L1552499-8 0.01 0.00076 0.004 0.493 0.028 0.00023 <0.00010 0.0272 <0.00010 <0.00050 0.012 0.003540 65.4 <0.00010 0.00651 0.00478 <0.030 <0.000050 0.00371
4-Dec-14 L1556366-5 <0.010 0.00062 0.003 0.532 0.029 0.00021 <0.00010 0.0271 <0.00010 <0.00050 0.010 0.004440 65.6 <0.00010 0.00709 0.00536 <0.030 <0.000050 0.00364
7-Dec-14 L1556392-6 0.01 0.00073 0.004 0.587 0.025 0.00021 <0.00010 0.0281 <0.00010 <0.00050 <0.010 0.004180 66.7 <0.00010 0.00703 0.00550 <0.030 <0.000050 0.00284
24-Jan-15 L1570999-8 0.02 0.00070 0.002 0.381 0.043 0.00025 <0.00010 0.0246 <0.00010 <0.00050 <0.010 0.002050 62.3 <0.00010 0.00571 0.00499 0.036 <0.000050 0.00261
22-Feb-15 L1581377-17 <0.010 0.00081 0.003 0.583 0.045 0.00028 <0.00010 0.0300 <0.00010 <0.00050 0.011 0.002580 76.2 <0.00010 0.00604 0.00247 <0.030 <0.000050 0.00192
21-Mar-15 L1590526-7 <0.010 0.00078 0.003 0.456 0.041 0.00028 <0.00010 0.0286 <0.00010 <0.00050 0.013 0.002550 72.4 <0.00010 0.00567 0.00358 <0.030 <0.000050 0.00304
25-Apr-15 L1603745-7 0.02 0.00081 0.003 0.389 0.037 0.00024 0.00020 0.0232 <0.00010 <0.000050 <0.010 0.002020 63.6 <0.00010 0.00624 0.00494 0.092 <0.000050 0.00280
12-May-15 L1612636-28 0.12 0.00084 0.015 0.762 1.390 <0.00010 0.00012 0.0375 0.00051 <0.000050 <0.010 0.009390 44.3 <0.00010 0.01200 0.44200 0.052 0.000522 0.00260
20-Jun-15 L1631335-4 0.12 0.00052 0.009 0.335 0.067 <0.00010 <0.00010 0.0302 <0.00010 <0.000050 <0.010 0.004300 29.1 <0.00010 0.00603 0.22500 0.449 <0.000050 0.00240
17-Jul-15 L1644833-4 0.21 0.00034 0.015 0.162 0.015 0.00015 <0.00010 0.0306 <0.00010 <0.000050 <0.010 0.001230 19.7 <0.00010 0.00196 0.00302 <0.030 <0.000050 <0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2 26-Aug-15 L1665599-27 Replicate1 0.15 0.00034 0.011 0.184 0.010 0.00016 <0.00010 0.0283 <0.00010 <0.000050 <0.010 0.001500 25.4 <0.00010 0.00249 0.00312 <0.030 <0.000050 0.00130
26-Aug-15 L1665599-19 Replicate2 0.13 0.00033 0.011 0.181 0.011 0.00016 <0.00010 0.0283 <0.00010 <0.000050 <0.010 0.001470 24.8 <0.00010 0.00242 0.00293 <0.030 <0.000050 0.00130
24-Sep-15 L1679782-13 Replicate1 0.02 0.00061 0.005 0.440 0.012 0.00012 <0.00010 0.0328 <0.00010 <0.000050 <0.010 0.004980 51.4 <0.00010 0.00746 0.02620 <0.030 <0.000050 0.00280
24-Sep-15 L1679782-3 Replicate2 0.02 0.00061 0.005 0.436 0.017 0.00013 <0.00010 0.0331 <0.00010 <0.000050 <0.010 0.004990 51.9 <0.00010 0.00749 0.02730 0.033 <0.000050 0.00290
26-Oct-15 L1694687-18 0.02 0.00078 0.007 0.533 0.201 <0.00010 0.00012 0.0316 0.00014 <0.000050 <0.010 0.007330 50.2 <0.00010 0.01020 0.32000 1.670 0.000054 0.00360
15-Nov-15 L1704708-11 0.01 0.00073 0.005 0.594 0.015 0.00012 <0.00010 0.0296 <0.00010 <0.000050 <0.010 0.005870 67.2 <0.00010 0.00892 0.01720 <0.030 <0.000050 0.00290
19-Dec-15 L1716796-8 <0.010 0.00098 0.005 0.597 0.062 0.00024 0.00014 0.0281 <0.00010 <0.000050 0.010 0.002910 73.8 <0.00010 0.00580 0.00806 0.087 <0.000050 0.00300
23-Jan-16 L1727972-26 0.02 0.00071 0.003 0.519 0.088 0.00029 0.00023 0.0295 <0.00010 <0.000050 0.010 0.003020 75.2 <0.00010 0.00555 0.01190 0.246 0.000080 0.00360
24-Feb-16 L1738788-12 Replicate1 <0.010 0.00091 0.004 0.625 0.039 0.00021 <0.00010 0.0282 <0.00010 <0.000050 0.010 0.003580 78.7 <0.00010 0.00841 0.00322 <0.030 <0.000050 0.00420
24-Feb-16 L1738788-8 Replicate2 <0.010 0.00089 0.004 0.640 0.039 0.00020 <0.00010 0.0285 <0.00010 <0.000050 0.010 0.003880 75.8 <0.00010 0.00850 0.00304 <0.030 <0.000050 0.00410
25-Mar-16 L1748992-8 0.01 0.00090 0.003 0.462 0.060 0.00026 <0.00010 0.0279 <0.00010 <0.000050 <0.010 0.002060 69.8 <0.00010 0.00615 0.00202 <0.030 <0.000050 0.00340
26-Apr-16 L1761558-26 0.05 0.00090 0.011 0.970 2.270 <0.00010 0.00064 0.0386 0.00061 <0.000050 <0.010 0.011600 49.1 <0.00010 0.01420 0.54700 7.140 0.000807 0.00380
18-May-16 L1772515-4 0.08 0.00054 0.008 0.331 0.010 <0.00010 <0.00010 0.0317 <0.00010 <0.000050 <0.010 0.003720 37.8 <0.00010 0.00634 0.02030 <0.030 <0.000050 0.00180
19-Jun-16 L1787135-6 0.16 0.00044 0.011 0.263 0.057 <0.00010 0.00013 0.0347 <0.00010 <0.000050 <0.010 0.003230 24.4 <0.00010 0.00496 0.07140 0.067 <0.000050 0.00180
16-Jul-16 L1800582-15 Replicate1 0.26 0.00035 0.016 0.139 0.012 0.00017 <0.00010 0.0349 <0.00010 <0.000050 <0.010 0.000874 18.4 <0.00010 0.00147 0.00142 <0.030 <0.000050 <0.0010
16-Jul-16 L1800582-6 Replicate2 0.26 0.00035 0.017 0.144 0.014 0.00018 <0.00010 0.0363 <0.00010 <0.000050 <0.010 0.000894 18.5 <0.00010 0.00153 0.00152 <0.030 <0.000050 <0.0010

20-Aug-16 L1818676-9 0.11 0.00020 0.009 0.100 0.012 0.00018 <0.00010 0.0301 <0.00010 <0.000050 <0.010 0.000729 16.1 <0.00010 0.00119 0.00121 <0.030 <0.000050 <0.0010
16-Sep-16 L1832249-4 0.38 0.00057 0.031 0.131 0.020 0.00016 <0.00010 0.0308 <0.00010 <0.000050 <0.010 0.000368 24.2 <0.00010 0.00181 0.00078 <0.030 <0.000050 <0.0010

26-Oct-2016 L1850386-38 <0.010 0.000703 0.00412 0.557 0.0257 0.00021 <0.00010 0.0299 <0.00010 <0.000050 <0.010 0.00345 60.1 <0.00010 0.00676 0.00410 <0.030 <0.000050 0.0032
21-Nov-2016 L1862185-4 <0.010 0.000784 0.00266 0.609 0.0510 0.00021 <0.00010 0.0336 <0.00010 <0.000050 <0.010 0.00445 75.6 <0.00010 0.00919 0.00498 <0.030 <0.000050 0.0039
17-Dec-2016 L1872192-3 <0.010 0.000781 0.00309 0.515 0.0316 0.00021 <0.00010 0.0307 <0.00010 <0.000050 <0.010 0.00478 79.7 <0.00010 0.00750 0.00778 <0.030 <0.000050 0.0036
10-Feb-2017 L1891018-28 Replicate1 <0.010 0.000720 0.00255 0.466 0.0409 0.00026 <0.00010 0.0315 <0.00010 <0.000050 0.012 0.00341 80.4 <0.00010 0.00618 0.00378 <0.030 <0.000050 0.0042
10-Feb-2017 L1891018-5 Replicate2 <0.010 0.000745 0.00262 0.479 0.0419 0.00027 <0.00010 0.0307 <0.00010 <0.000050 0.012 0.00324 78.9 <0.00010 0.00598 0.00378 <0.030 <0.000050 0.0041
21-May-2017 L1929753-26 0.368 0.00119 0.0359 0.663 0.721 <0.00010 0.00019 0.0415 0.00029 <0.000050 <0.010 0.00749 43.7 <0.00010 0.0122 0.351 3.95 0.000195 0.0028
26-Aug-2017 L1983785-19 0.137 0.000384 0.0140 0.120 0.0133 0.00018 <0.00010 0.0312 <0.00010 <0.000050 <0.010 0.000809 25.0 <0.00010 0.00194 0.00129 <0.030 <0.000050 <0.0010
27-Sep-2017 L2001337-7  1.02 0.000926 0.1090 0.220 0.0791 0.00038 0.00018 0.0277 <0.00010 <0.000050 <0.010 0.0000356 26.0 <0.00010 0.00013 <0.00050 <0.030 <0.000050 <0.0010
26-Oct-2017 L2015842-4  <0.010 0.000801 0.0063 0.566 0.062 <0.00010 <0.00010 0.033 <0.00010 <0.000050 <0.010 0.00724 59.4 <0.00010 0.0111 0.142 0.037 <0.000050 0.0039
24-Nov-2017 L2028734-28  <0.010 0.000833 0.0058 0.688 1.1 0.00022 0.00444 0.0298 0.00014 <0.000050 <0.010 0.00731 68.3 <0.00010 0.0108 0.242 4.750 0.001020 0.0047
5-Dec-2017 L2033141-8  <0.010 0.00086 0.0049 0.616 0.0216 0.00017 <0.00010 0.0285 <0.00010 <0.000050 <0.010 0.00488 67.9 <0.00010 0.0088 0.00688 <0.030 <0.000050 0.0038
19-Jan-2018 L2048146-5 Replicate1 <0.010 0.000706 0.0035 0.497 0.0514 0.00027 <0.00010 0.031 <0.00010 <0.000050 <0.010 0.00234 72.9 <0.00010 0.00617 0.00298 <0.030 <0.000050 0.0038
19-Jan-2018 L2048146-9 Replicate2 <0.010 0.000729 0.0035 0.497 0.0522 0.00037 <0.00010 0.0314 <0.00010 <0.000050 0.012 0.0023 101.0 <0.00010 0.00634 0.00274 <0.030 <0.000050 0.0054
22-Feb-2018 L2061201-39  <0.010 0.000801 0.0033 0.541 0.0507 0.00029 <0.00010 0.0331 <0.00010 <0.000050 0.013 0.00334 81.7 <0.00010 0.00665 0.00368 <0.030 <0.000050 0.0044
27-Mar-2018 L2074292-15  <0.010 0.000753 0.0032 0.508 0.0589 0.0003 <0.00010 0.0344 <0.00010 <0.000050 0.014 0.00248 85.2 <0.00010 0.00635 0.00303 <0.030 <0.000050 0.0051
22-Apr-2018 L2084010-4  <0.010 0.000931 0.0027 0.383 0.0663 0.00033 <0.00010 0.0296 <0.00010 <0.000050 <0.010 0.00178 81.6 <0.00010 0.00598 0.00329 <0.030 <0.000050 0.0038
9-May-2018 L2093552-14  0.184 0.0011 0.0222 0.695 3.52 <0.00010 0.00018 0.0501 0.00056 <0.000050 <0.010 0.00858 43.7 <0.00010 0.0152 0.556 0.256 0.002370 0.0034
17-Jun-2018 L2115837-4  1.86 0.00156 0.1770 0.400 0.0545 0.00028 0.00016 0.0307 <0.00010 <0.000050 <0.010 0.0000776 35.5 <0.00010 0.00019 <0.00050 <0.030 <0.000050 <0.0010
15-Jul-2018 L2132363-4  0.108 0.000331 0.0093 0.199 0.0065 0.00011 <0.00010 0.0353 <0.00010 <0.000050 <0.010 0.00235 23.1 <0.00010 0.00346 0.0136 <0.030 <0.000050 0.0015

MC2B
17-Nov-13 L1393661-4 0.015 0.000694 0.0016 0.531 0.0352 0.00026 <0.00010 0.0316 <0.00010 <0.00050 <0.010 0.00480 66.1 <0.00010 0.00779 0.00695 <0.030 <0.000050 0.00338
26-Nov-13 L1398084-2 0.017 0.000789 0.0038 0.596 0.0255 0.00025 <0.00010 0.0294 <0.00010 <0.00050 <0.010 0.00370 66.1 <0.00010 0.00726 0.00384 <0.030 <0.000050 0.00350
3-Dec-13 L1400285-10 0.016 0.000603 0.0010 0.532 0.0403 0.00027 <0.00010 0.0301 <0.00010 <0.00050 0.011 0.00454 72.7 <0.00010 0.00732 0.00718 <0.030 <0.000050 0.00341

10-Dec-13 L1403324-21 0.035 0.00146 0.0064 0.763 0.0275 0.00026 <0.00010 0.0296 <0.00010 <0.00050 <0.010 0.00329 71.2 <0.00010 0.00633 0.00502 <0.030 <0.000050 0.00311
18-Dec-13 L1406226-13 Replicate1 0.012 0.000698 0.0016 0.351 0.0705 0.00037 <0.00010 0.0297 <0.00010 <0.00050 0.014 0.00189 75.7 <0.00010 0.00465 0.00480 <0.030 <0.000050 0.00385
18-Dec-13 L1406226-10 Replicate2 0.013 0.000689 0.0016 0.347 0.0685 0.00037 <0.00010 0.0275 <0.00010 <0.00050 0.013 0.00179 76.1 <0.00010 0.00454 0.00363 <0.030 <0.000050 0.00339
20-Jan-14 L1415007-8 <0.010 0.000826 0.0022 0.510 0.0509 0.00031 <0.00010 0.0281 <0.00010 <0.00050 0.013 0.00270 76.4 <0.00010 0.00712 0.00382 <0.030 <0.000050 0.00340
3-Feb-14 L1423439-6 <0.010 0.000728 0.0021 0.506 0.0431 0.00026 <0.00010 0.0281 <0.00010 <0.00050 0.013 0.00326 76.6 <0.00010 0.00745 0.00372 <0.030 <0.000050 0.00355
1-Mar-14 L1428456-5 0.014 0.000897 0.0028 0.637 0.0454 0.00031 <0.00010 0.0262 <0.00010 <0.00050 0.015 0.00317 79.8 <0.00010 0.00692 0.00353 <0.030 <0.000050 0.00380
1-Apr-14 L1440389-25 0.013 0.00105 0.0023 0.599 0.0492 0.00037 <0.00010 0.0280 <0.00010 <0.00050 0.017 0.00307 86.9 <0.00010 0.00677 0.00368 <0.030 <0.000050 0.00416

27-May-14 L1462243-22 0.106 0.000804 0.0114 0.559 1.17 <0.00010 0.00018 0.0316 0.00046 <0.00050 <0.010 0.00737 35.3 <0.00010 0.0104 0.588 0.061 0.000649 0.00260
3-Jun-14 L1466849-12 0.112 0.000934 0.0125 0.602 2.33 <0.00010 0.00027 0.0314 0.00056 <0.00050 <0.010 0.00800 37.3 <0.00010 0.0118 0.768 0.132 0.00130 0.00274
8-Jun-14 L1469016-8 Replicate 0.085 0.00107 0.0153 0.607 2.80 <0.00010 0.00020 0.0355 0.00068 <0.00050 <0.010 0.00852 40.2 <0.00010 0.0135 1.06 0.163 0.00136 0.00267

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

Total Metals (cont'd)

MC2B 19-Jun-14 L1475203-24 0.111 0.000945 0.0098 0.494 1.67 <0.00010 0.00015 0.0293 0.00049 <0.00050 <0.010 0.00733 34.4 <0.00010 0.0107 0.943 0.178 0.00101 0.00283
26-Jun-14 L1479007-20 0.474 0.000979 0.0365 0.466 0.0538 <0.00010 <0.00010 0.0510 <0.00010 <0.00050 <0.010 0.00555 35.9 <0.00010 0.00850 0.155 0.033 <0.000050 0.00240
2-Jul-14 L1482361-12 0.736 0.00109 0.0408 0.332 0.0038 0.00018 <0.00010 0.0530 <0.00010 <0.00050 <0.010 0.00187 27.7 <0.00010 0.00374 0.00457 <0.030 <0.000050 0.00153
9-Sep-14 L1517070-7 Replicate1 0.212 0.000416 0.0188 0.227 0.0382 0.00024 <0.00010 0.0352 <0.00010 <0.00050 <0.010 0.000847 25.5 <0.00010 0.00182 0.00222 0.051 <0.000050 0.00085
9-Sep-14 L1517070-6 Replicate2 0.192 0.000425 0.0171 0.225 0.0117 0.00021 <0.00010 0.0342 <0.00010 <0.00050 <0.010 0.00106 25.1 <0.00010 0.00223 0.00116 1.40 <0.000050 0.00081
12-Sep-14 L1517902-16 0.085 0.000346 0.0064 0.224 0.0181 0.00019 <0.00010 0.0298 <0.00010 <0.00050 <0.010 0.00197 30.4 <0.00010 0.00298 0.00392 <0.030 <0.000050 0.00109
21-Sep-14 L1522239-10 1.47 0.00156 0.130 0.326 0.0714 0.00040 0.00045 0.0387 <0.00010 <0.00050 <0.010 0.000019 26.5 0.00013 <0.00010 <0.00050 <0.030 <0.000050 0.00064
28-Sep-14 L1527109-22 1.11 0.00127 0.101 0.273 0.0737 0.00031 0.00025 0.0327 <0.00020 <0.00050 0.007 0.000052 23.4 0.00010 <0.00010 <0.00050 <0.010 <0.000050 <0.0050
4-Oct-14 L1529967-18 0.15 0.00044 0.011 0.233 0.0093 0.00014 <0.00010 0.0321 <0.00010 <0.00050 <0.010 0.002040 28.6 <0.00010 0.00407 0.00379 <0.030 <0.000050 0.00116

11-Nov-14 L1546887-13 0.02 0.00075 0.005 0.573 0.0178 0.00018 <0.00010 0.0292 <0.00010 <0.00050 <0.010 0.004980 63.8 <0.00010 0.00817 0.01040 0.031 <0.000050 0.00358
18-Nov-14 L1549335-5 0.02 0.00077 0.007 0.599 0.0120 0.00019 <0.00010 0.0271 <0.00010 <0.00050 <0.010 0.004810 61.4 <0.00010 0.00762 0.00739 <0.030 <0.000050 0.00329
26-Nov-14 L1552499-7 0.03 0.00091 0.005 0.585 0.0299 0.00026 <0.00010 0.0274 <0.00010 <0.00050 0.011 0.003220 65.4 <0.00010 0.00644 0.00437 <0.030 <0.000050 0.00375
4-Dec-14 L1556366-6 <0.010 0.00067 0.003 0.559 0.0465 0.00021 0.00015 0.0271 <0.00010 <0.00050 0.010 0.004110 66.7 <0.00010 0.00702 0.00938 0.108 <0.000050 0.00374
7-Dec-14 L1556392-7 Replicate1 0.02 0.00075 0.004 0.599 0.0286 0.00025 <0.00010 0.0283 <0.00010 <0.00050 0.011 0.003920 68.8 <0.00010 0.00700 0.00473 <0.030 <0.000050 0.00372
7-Dec-14 L1556392-8 Replicate2 0.02 0.00078 0.004 0.620 0.0281 0.00023 <0.00010 0.0281 <0.00010 <0.00050 <0.010 0.003840 66.5 <0.00010 0.00688 0.00460 <0.030 <0.000050 0.00294

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
IC1

1-Aug-11 L1041095-9 Replicate1 0.97 0.0419 <0.000010 0.000941 <0.00050 <0.30 0.319 0.00027 1.37 <0.000010 <2.0 0.103 0.00001 <0.00010 <0.010 0.000048 <0.0010 0.0070
1-Aug-11 L1041095-2 Replicate2 0.96 0.0431 <0.000010 0.000930 <0.00050 <0.30 0.324 0.00029 1.42 <0.000010 <2.0 0.100 0.00001 <0.00010 <0.010 0.000046 <0.0010 0.0084
5-Sep-11 L1054953-7 1.03 0.0134 <0.000010 0.00140 <0.00050 <0.30 0.295 0.00038 1.15 <0.000010 <2.0 0.125 <0.000010 <0.00010 <0.010 0.000065 <0.0010 <0.0030
1-Oct-11 L1067383-10 2.60 0.0802 <0.000010 0.00150 0.00072 <0.30 0.696 0.00070 2.73 <0.000010 <2.0 0.253 0.00003 <0.00010 <0.010 0.000134 <0.0010 0.0309
27-Jun-12 L1171873-11 0.81 0.0624 <0.000010 0.00106 0.00058 <0.30 0.469 0.00031 1.96 <0.000010 <2.0 0.092 0.00002 <0.00010 <0.010 0.000036 <0.0010 0.0232
1-Aug-12 L1190018-12 0.86 0.0211 <0.000010 0.00102 <0.00050 <0.30 0.206 0.00027 0.86 <0.000010 <2.0 0.100 <0.000010 <0.00010 <0.010 0.000037 <0.0010 0.0070
5-Oct-12 L1221669-15 1.61 0.0661 <0.000010 0.000874 0.00132 <0.30 0.656 0.00083 2.86 <0.000010 <2.0 0.164 0.00002 <0.00010 <0.010 0.000066 <0.0010 0.0616
1-Apr-13 L1285027-28 3.09 0.112 <0.000010 0.00149 0.00100 <0.30 1.05 0.00071 3.30 <0.000010 <2.0 0.313 0.00005 <0.00010 <0.010 0.000134 <0.0010 0.0902
4-Jun-13 L1313121-22 1.03 0.0807 <0.000010 0.000562 0.00148 <0.30 0.548 0.00048 2.25 <0.000010 <2.0 0.103 0.00002 <0.00010 <0.010 0.000035 <0.0010 0.0649
31-Jul-13 L1341914-6 0.41 0.0194 <0.000010 0.000523 <0.00050 <0.30 0.162 0.00015 0.62 <0.000010 <2.0 0.047 <0.000010 <0.00010 <0.010 0.000015 <0.0010 <0.0030
9-Sep-13 L1360460-10 0.64 0.0160 <0.000010 0.00112 <0.00050 <0.30 0.205 0.00024 0.86 <0.000010 <2.0 0.075 <0.000010 <0.00010 <0.010 0.000033 <0.0010 <0.0030
2-Oct-13 L1373280-15 Replicate1 2.07 0.0531 <0.000010 0.00182 0.00058 <0.30 0.498 0.00062 1.98 <0.000010 <2.0 0.208 0.00002 <0.00010 <0.010 0.000150 <0.0010 0.0312
2-Oct-13 L1373280-7 Replicate2 2.06 0.0536 <0.000010 0.00181 0.00055 <0.30 0.501 0.00056 1.97 <0.000010 <2.0 0.206 0.00002 <0.00010 <0.010 0.000156 <0.0010 0.0318

17-Nov-13 L1393661-9 2.81 0.0637 <0.000010 0.00173 0.00072 <0.30 0.625 0.00064 2.25 <0.000010 <2.0 0.258 0.00002 <0.00010 <0.010 0.000162 <0.0010 0.0452
18-Dec-13 L1406226-9 3.18 0.0626 <0.000010 0.00167 0.00063 <0.30 0.670 0.00070 2.27 <0.000010 <2.0 0.300 0.00002 <0.00010 <0.010 0.000193 <0.0010 0.0467
7-May-14 L1454422-1 2.70 0.261 <0.000010 0.000877 0.00432 <0.30 0.565 0.00082 3.28 0.000013 <2.0 0.243 0.00002 <0.00010 <0.010 0.000080 <0.0010 0.250

27-May-14 L1462243-15 1.39 0.0894 <0.000010 0.000293 0.00282 <0.30 0.683 0.00086 3.06 0.000014 <2.0 0.144 0.00002 <0.00010 <0.010 0.000054 <0.0010 0.145
3-Jun-14 L1466849-1 1.15 0.0735 <0.000010 0.000487 0.00203 <0.30 0.578 0.00066 2.29 <0.000010 <2.0 0.120 0.00002 <0.00010 <0.010 0.000034 <0.0010 0.0966
8-Jun-14 L1469016-7 1.15 0.0765 <0.000010 0.000396 0.00206 <0.30 0.580 0.00072 2.54 <0.000010 <2.0 0.119 0.00002 <0.00010 <0.010 0.000041 <0.0010 0.104
19-Jun-14 L1475203-20 1.00 0.0532 <0.000010 0.000497 0.00138 <0.30 0.485 0.00065 2.21 <0.000010 <2.0 0.113 0.00002 <0.00010 <0.010 0.000036 <0.0010 0.0667
26-Jun-14 L1479007-16 0.98 0.0448 <0.000010 0.000685 0.00093 <0.30 0.490 0.00057 1.88 <0.000010 <2.0 0.102 0.00002 <0.00010 <0.010 0.000040 <0.0010 0.0352
2-Jul-14 L1482361-4 0.75 0.0497 <0.000010 0.000447 0.00097 <0.30 0.425 0.00043 1.75 <0.000010 <2.0 0.084 0.00002 <0.00010 <0.010 0.000034 <0.0010 0.0376

7-Aug-14 L1500006-12 0.88 0.0268 <0.000010 0.000736 <0.00050 <0.30 0.333 0.00045 1.39 <0.000010 <2.0 0.098 0.00001 <0.00010 <0.010 0.000027 <0.0010 0.0185
9-Sep-14 L1517070-3 0.80 0.0303 <0.000010 0.000790 <0.00050 <0.30 0.324 0.00040 1.21 <0.000010 <2.0 0.092 0.00001 <0.00010 <0.010 0.000037 <0.0010 <0.0030

12-Sep-14 L1517902-12 1.09 0.0260 <0.000010 0.000949 <0.00050 <0.30 0.350 0.00054 1.48 <0.000010 <2.0 0.127 <0.000010 <0.00010 <0.010 0.000056 <0.0010 0.0047
21-Sep-14 L1522239-7 0.53 0.0138 <0.000010 0.000961 <0.00050 <0.30 0.301 0.00034 1.04 <0.000010 <2.0 0.063 <0.000010 <0.00010 <0.010 0.000022 <0.0010 <0.0030
28-Sep-14 L1527109-20 0.51 0.0097 <0.000010 0.000670 <0.00010 <0.30 0.236 0.00030 1.01 <0.000010 0.3 0.065 <0.000050 <0.00010 <0.010 0.000028 <0.0010 <0.0030
4-Oct-14 L1529967-23 0.94 0.0370 <0.000010 0.000856 <0.00050 <0.30 0.361 0.00048 1.48 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.000041 <0.0010 0.0119

11-Nov-14 L1546887-1 2.42 0.0357 <0.000010 0.000811 0.00104 <0.30 0.694 0.00148 2.61 <0.000010 <2.0 0.237 0.00002 <0.00010 <0.010 0.000087 <0.0010 0.0504
18-Nov-14 L1549335-1 2.22 0.0257 <0.000010 0.000704 0.00086 <0.30 0.598 0.00159 2.55 <0.000010 <2.0 0.239 0.00002 <0.00010 <0.010 0.000076 <0.0010 0.0456
27-Nov-14 L1552499-24 2.31 0.0225 <0.000010 0.000669 0.00088 <0.30 0.663 0.00178 2.47 <0.000010 <2.0 0.234 0.00001 <0.00010 <0.010 0.000061 <0.0010 0.0453
5-Dec-14 L1556366-24 1.78 0.0213 <0.000010 0.000121 0.00105 <0.30 0.628 0.00212 2.49 <0.000010 <2.0 0.189 0.00001 <0.00010 <0.010 0.000019 <0.0010 0.0397
7-Dec-14 L1556392-2 1.89 0.0203 <0.000010 0.000132 0.00104 <0.30 0.631 0.00214 2.57 <0.000010 <2.0 0.190 0.00001 <0.00010 <0.010 0.000020 <0.0010 0.0396

SF1
1-Aug-11 L1041095-3 3.25 1.21 <0.000010 <0.000050 0.00383 <0.30 0.327 0.00032 1.93 <0.000010 <2.0 0.503 0.00001 <0.00010 <0.010 0.000293 <0.0010 0.0888
5-Sep-11 L1054953-6 3.92 1.61 <0.000010 <0.000050 0.00511 <0.30 0.361 0.00047 2.95 0.000015 <2.0 0.582 0.00002 <0.00010 <0.010 0.000413 <0.0010 0.130
1-Oct-11 L1067383-11 8.95 3.27 <0.000010 0.000066 0.00847 <0.30 0.762 0.00075 4.43 <0.000010 4.4 1.20 0.00003 <0.00010 <0.010 0.000336 <0.0010 0.162
1-Aug-12 L1190018-11 2.34 0.980 <0.000010 <0.000050 0.00299 <0.30 0.245 0.00024 1.62 0.000010 <2.0 0.371 <0.000010 <0.00010 <0.010 0.000254 <0.0010 0.0756
5-Oct-12 L1221669-16 6.69 2.46 <0.000010 <0.000050 0.00793 <0.30 0.627 0.00061 3.86 0.000012 3.6 0.975 0.00002 <0.00010 <0.010 0.000695 <0.0010 0.173
1-Apr-13 L1285027-30 19.1 4.90 <0.000010 0.000190 0.00900 <0.30 1.90 0.00041 3.39 <0.000020 16.7 3.29 0.00004 <0.00020 <0.010 0.000296 <0.0020 0.143
4-Jun-13 L1313121-21 3.74 1.95 <0.000010 <0.000050 0.00909 <0.30 0.303 0.00055 2.90 0.000025 <2.0 0.429 0.00002 <0.00010 <0.010 0.000987 <0.0010 0.241
31-Jul-13 L1341914-7 1.08 0.613 <0.000010 <0.000050 0.00196 <0.30 0.184 0.00017 0.55 <0.000010 <2.0 0.156 0.00001 <0.00010 <0.010 0.000170 <0.0010 0.0464
9-Sep-13 L1360460-11 5.51 2.56 <0.000010 <0.000050 0.00786 <0.30 0.551 0.00052 2.41 0.000018 2.6 0.816 0.00003 <0.00010 <0.010 0.000568 <0.0010 0.163
2-Oct-13 L1373280-6 11.2 4.88 <0.000010 <0.000050 0.0137 <0.30 0.879 0.00094 5.24 0.000013 5.4 1.54 0.00003 <0.00010 0.022 0.00134 <0.0010 0.332

17-Nov-13 L1393661-8 12.7 4.14 <0.000010 0.000233 0.00881 <0.30 1.05 0.00064 3.68 <0.000010 6.5 1.73 0.00003 <0.00010 0.023 0.000173 <0.0010 0.193
27-May-14 L1462243-16 6.79 4.19 <0.000010 <0.000050 0.0177 <0.30 0.461 0.00102 5.44 0.000056 2.7 0.738 0.00003 <0.00010 <0.010 0.00211 <0.0010 0.467
3-Jun-14 L1466849-6 5.81 3.18 <0.000010 <0.000050 0.0145 <0.30 0.368 0.00082 4.13 0.000039 <2.0 0.560 0.00003 <0.00010 0.010 0.00168 <0.0010 0.398
8-Jun-14 L1469016-6 5.09 2.82 <0.000010 <0.000050 0.0122 <0.30 0.382 0.00074 3.89 0.000033 <2.0 0.556 0.00002 <0.00010 0.010 0.00138 <0.0010 0.334
19-Jun-14 L1475203-19 3.53 1.71 <0.000010 <0.000050 0.00691 <0.30 0.290 0.00054 2.83 0.000025 <2.0 0.419 0.00002 <0.00010 <0.010 0.000773 <0.0010 0.202
26-Jun-14 L1479007-13 2.67 1.18 <0.000010 <0.000050 0.00495 <0.30 0.231 0.00039 2.19 0.000023 <2.0 0.324 0.00001 <0.00010 <0.010 0.000481 <0.0010 0.143

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

SF1 2-Jul-14 L1482361-3 1.68 0.821 <0.000010 <0.000050 0.00388 <0.30 0.168 0.00026 1.49 0.000050 <2.0 0.201 0.00001 <0.00010 <0.010 0.000391 <0.0010 0.0984
7-Aug-14 L1500006-2 3.15 1.19 <0.000010 <0.000050 0.00415 <0.30 0.339 0.00033 1.52 0.000011 <2.0 0.498 0.00001 <0.00010 <0.010 0.000241 <0.0010 0.0913
9-Sep-14 L1517070-2 4.20 1.63 <0.000010 <0.000050 0.00498 <0.30 0.442 0.00042 2.01 0.000011 <2.0 0.662 0.00002 <0.00010 0.011 0.000397 <0.0010 0.113
12-Sep-14 L1517902-11 6.16 2.28 <0.000010 <0.000050 0.00671 <0.30 0.588 0.00055 2.91 <0.000010 3.5 1.06 0.00002 <0.00010 0.018 0.000383 <0.0010 0.157
21-Sep-14 L1522239-2 2.37 1.19 <0.000010 <0.000050 0.00429 <0.30 0.305 0.00040 1.67 0.000021 <2.0 0.311 0.00003 <0.00010 <0.010 0.000448 <0.0010 0.0970
28-Sep-14 L1527109-19 2.25 1.17 <0.000010 <0.000050 0.00412 <0.30 0.254 0.00041 1.55 0.000019 0.8 0.294 <0.000050 <0.00010 <0.010 0.000434 <0.0010 0.0951
4-Oct-14 L1529967-22 3.80 1.61 <0.000010 <0.000050 0.00545 <0.30 0.411 0.00056 2.74 0.000013 <2.0 0.525 0.00002 <0.00010 0.012 0.000500 <0.0010 0.1330

11-Nov-14 L1546887-10 11.30 3.46 <0.000010 0.000100 0.00807 <0.30 1.010 0.00061 3.55 <0.000010 5.7 1.580 0.00003 <0.00010 0.022 0.000037 <0.0010 0.1650
18-Nov-14 L1549335-2 11.30 3.65 <0.000010 0.000174 0.00811 <0.30 0.965 0.00062 3.39 <0.000010 5.8 1.840 0.00003 <0.00010 0.020 0.000040 <0.0010 0.1430
6-Dec-14 L1556392-1 14.90 4.34 <0.000010 0.000147 0.00879 <0.30 1.250 0.00058 3.57 <0.000010 7.2 2.060 0.00003 <0.00010 0.013 0.000041 <0.0010 0.1780
7-Dec-14 L1556392-3 15.00 4.30 <0.000010 0.000143 0.00864 <0.30 1.240 0.00061 3.73 <0.000010 7.7 2.100 0.00003 <0.00010 0.025 0.000041 <0.0010 0.1710
9-Dec-14 L1557731-1 14.20 4.31 <0.000010 0.000177 0.00850 <0.30 1.200 0.00054 3.55 <0.000010 7.7 2.160 0.00003 <0.00010 0.024 0.000041 <0.0010 0.1620

MCT1
24-Jul-07 L535508-9 2.25 0.0101 <0.000010 0.00184 0.00079 <0.30 <2.0 0.00230 0.95 <0.000010 <2.0 0.100 <0.00010 <0.00010 <0.010 0.000143 <0.0010 <0.0010
23-Sep-07 L559547-10 3.82 0.0040 <0.000010 0.00247 0.00134 <0.30 <2.0 0.00310 1.42 <0.000010 <2.0 0.163 <0.00010 <0.00010 <0.010 0.000256 <0.0010 0.0025
26-Jun-08 L650936-28 2.75 0.0001 <0.000010 0.00342 0.00154 <0.30 0.167 0.00448 1.01 <0.000010 <2.0 0.155 <0.00010 <0.00010 <0.010 0.000366 <0.0010 0.0022
10-Sep-08 L683687-5 2.32 0.0001 <0.000010 0.00273 0.00173 <0.30 0.153 0.00363 0.90 <0.000010 <2.0 0.129 <0.00010 <0.00010 <0.010 0.000235 <0.0010 0.0026
2-Jul-09 L787346-20 3.10 0.0002 <0.000010 0.00372 0.00303 <0.30 0.216 0.00508 1.10 <0.000010 <2.0 0.149 <0.00010 <0.00010 <0.010 0.000441 <0.0010 0.0067

22-Aug-09 L809879-13 1.70 0.0005 <0.000010 0.00255 0.00085 <0.30 0.184 0.00262 0.77 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000163 <0.0010 0.0011
26-Nov-09 L844495-20 6.28 0.0025 <0.000010 0.00520 0.00796 <0.30 0.248 0.00648 1.87 <0.000010 <2.0 0.312 <0.00010 <0.00010 <0.010 0.00108 <0.0010 0.0163

MCT2
26-Jun-08 L650936-27 1.36 0.0007 <0.000010 0.00103 <0.00050 <0.30 0.935 0.00059 0.95 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000055 <0.0010 <0.0010
10-Sep-08 L683687-6 3.48 0.0006 <0.000010 0.000902 <0.00050 <0.30 0.519 0.00141 1.28 <0.000010 <2.0 0.129 <0.00010 <0.00010 <0.010 0.000115 <0.0010 <0.0010
2-Jul-09 L787346-31 Replicate1 2.72 0.0010 <0.000010 0.00133 0.00151 <0.30 1.03 0.00112 1.04 <0.000010 <2.0 0.151 <0.00010 <0.00010 <0.010 0.000095 <0.0010 <0.0010
2-Jul-09 L787346-21 Replicate2 2.85 0.0016 <0.000010 0.00147 0.00227 <0.30 1.00 0.00130 1.10 <0.000010 <2.0 0.151 <0.00010 <0.00010 <0.010 0.000106 <0.0010 <0.0010

22-Aug-09 L809879-21 Replicate1 0.52 0.0015 <0.000010 0.000477 <0.00050 <0.30 0.487 0.00025 0.54 <0.000010 <2.0 0.067 <0.00010 <0.00010 <0.010 0.000026 <0.0010 <0.0010
22-Aug-09 L809879-14 Replicate2 0.50 0.0015 <0.000010 0.000487 <0.00050 <0.30 0.458 0.00041 0.55 <0.000010 <2.0 0.063 <0.00010 <0.00010 <0.010 0.000024 <0.0010 <0.0010
26-Nov-09 L844495-21 5.54 0.0002 <0.000010 0.00160 <0.00050 <0.30 1.43 0.00228 1.79 <0.000010 <2.0 0.258 <0.00010 <0.00010 <0.010 0.000187 <0.0010 <0.0010

MCT
5-Jul-10 L905787-20 1.49 0.0010 <0.000010 0.00112 <0.00050 <0.30 0.903 0.00083 0.94 <0.000010 <2.0 0.120 <0.00010 <0.00010 <0.010 0.000068 <0.0010 <0.0010

27-Aug-10 L926457-20 0.82 0.0028 <0.000010 0.000655 <0.00050 <0.30 0.536 0.00046 0.62 <0.000010 <2.0 0.076 <0.00010 <0.00010 <0.010 0.000039 <0.0010 <0.0010
15-Nov-10 L955725-19 6.21 0.0021 <0.000010 0.00545 0.00699 <0.30 0.225 0.00765 1.72 <0.000010 <2.0 0.275 <0.00010 <0.00010 <0.010 0.000879 <0.0010 0.0145
31-Mar-11 L991777-10 8.78 0.0053 <0.000010 0.00359 0.00344 <0.30 1.28 0.00478 2.06 <0.000010 <2.0 0.332 <0.00010 <0.00010 <0.010 0.000797 <0.0010 0.0079

4-Jul-11 L1028827-17 2.45 0.0004 <0.000010 0.00203 0.00061 <0.30 0.695 0.00233 1.02 <0.000010 <2.0 0.144 <0.000010 <0.00010 <0.010 0.000195 <0.0010 <0.0030
5-Sep-11 L1054953-2 2.38 0.0004 <0.000010 0.00204 0.00091 <0.30 0.770 0.00248 1.02 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.000195 <0.0010 <0.0030

27-Mar-12 L1131394-11 9.07 0.0008 <0.000010 0.00395 0.00333 <0.30 1.37 0.00463 2.19 <0.000010 <2.0 0.320 0.00001 <0.00010 <0.010 0.000857 <0.0010 0.0067
27-Jun-12 L1171873-6 2.74 0.0004 <0.000010 0.00209 0.00079 <0.30 0.768 0.00269 1.07 <0.000010 <2.0 0.149 <0.000010 <0.00010 <0.010 0.000205 <0.0010 <0.0030
6-Feb-13 L1267070-6 7.82 0.0022 <0.000010 0.00346 0.00250 <0.30 1.22 0.00446 2.02 <0.000010 <2.0 0.313 <0.000010 <0.00010 <0.010 0.000754 <0.0010 0.0067
4-Jun-13 L1313121-23 3.28 0.0007 <0.000010 0.00224 0.00098 <0.30 0.742 0.00347 1.25 <0.000010 <2.0 0.159 <0.000010 <0.00010 <0.010 0.000266 <0.0010 0.0031

10-Sep-13 L1362721-11 1.21 0.0009 <0.000010 0.00114 <0.00050 <0.30 0.440 0.00111 0.61 <0.000010 <2.0 0.088 <0.000010 <0.00010 <0.010 0.000086 <0.0010 <0.0030
18-Dec-13 L1406226-2 7.02 0.0008 <0.000010 0.00329 0.00210 <0.30 1.20 0.00450 1.89 <0.000010 <2.0 0.296 <0.000010 <0.00010 <0.010 0.000622 <0.0010 0.0055
19-Jan-14 L1415007-3 7.81 0.0058 <0.000050 0.00313 0.00299 <0.30 1.19 0.00478 1.88 <0.000010 <2.0 0.295 <0.000010 <0.00010 <0.010 0.000718 <0.0010 0.0072
5-Apr-14 L1440389-44 8.88 0.0042 <0.000010 0.00338 0.00266 <0.30 1.32 0.00476 2.02 <0.000010 <2.0 0.333 <0.000010 <0.00010 <0.010 0.000836 <0.0010 0.0066
2-Jul-14 L1482361-7 1.74 0.0008 <0.000010 0.00188 <0.00050 <0.30 0.710 0.00191 0.91 <0.000010 <2.0 0.106 <0.000010 <0.00010 <0.010 0.000129 <0.0010 <0.0030

11-Nov-14 L1546887-12 6.32 0.0018 <0.000010 0.00320 0.00196 <0.30 1.120 0.00505 1.80 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000538 <0.0010 0.0036
MCTR

28-May-08 L635965-10 2.92 0.0007 <0.000010 0.00240 <0.00050 <0.30 0.683 0.00361 1.39 <0.000010 <2.0 0.123 <0.00010 <0.00010 <0.010 0.000252 <0.0010 <0.0010
5-Jun-08 L639617-9 3.26 0.0017 <0.000010 0.00214 0.00107 <0.30 0.698 0.00337 1.44 <0.000010 <2.0 0.148 <0.00010 <0.00010 <0.010 0.000283 <0.0010 0.0015
11-Jun-08 L642688-1 3.26 0.0007 <0.000010 0.00215 0.00087 <0.30 0.696 0.00324 1.44 <0.000010 <2.0 0.138 <0.00010 <0.00010 <0.010 0.000285 <0.0010 0.0013
26-Jun-08 L650936-26 3.31 0.0005 <0.000010 0.00224 0.00082 <0.30 0.699 0.00277 1.40 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 0.000274 <0.0010 <0.0010
3-Jul-08 L652071-7 1.69 0.0002 <0.000010 0.00173 <0.00050 <0.30 0.565 0.00196 0.92 <0.000010 <2.0 0.093 <0.00010 <0.00010 <0.010 0.000137 <0.0010 <0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
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Phosphorus 
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(Sr)

Thallium 
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MCTR 25-Jul-08 L662220-9 2.15 0.0005 <0.000010 0.00166 0.00103 <0.30 0.516 0.00217 1.00 <0.000010 <2.0 0.129 <0.00010 0.00013 <0.010 0.000171 <0.0010 <0.0010
10-Sep-08 L683687-7 2.55 0.0008 <0.000010 0.00193 0.00098 <0.30 0.567 0.00235 1.09 <0.000010 <2.0 0.125 <0.00010 <0.00010 <0.010 0.000196 <0.0010 0.0012
17-Sep-08 L686098-1 1.69 0.0004 <0.000010 0.00139 <0.00050 <0.30 0.502 0.00154 0.77 <0.000010 <2.0 0.108 <0.00010 <0.00010 <0.010 0.000111 <0.0010 <0.0010
25-Sep-08 L688714-1 3.05 0.0011 <0.000010 0.00212 0.00106 <0.30 0.666 0.00262 1.23 <0.000010 <2.0 0.140 <0.00010 <0.00010 <0.010 0.000249 <0.0010 0.0019
2-Oct-08 L691752-8 1.82 0.0004 <0.000010 0.00173 <0.00050 <0.30 0.610 0.00189 0.91 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000134 <0.0010 <0.0010
9-Oct-08 L694973-1 3.85 0.0003 <0.000010 0.00243 0.00142 <0.30 0.821 0.00386 1.56 <0.000010 <2.0 0.180 <0.00010 <0.00010 <0.010 0.000340 <0.0010 0.0015
29-Oct-08 L703445-1 4.99 0.0017 <0.000010 0.00276 0.00140 <0.30 0.855 0.00457 2.03 <0.000010 <2.0 0.189 <0.00010 <0.00010 <0.010 0.000457 <0.0010 0.0016
5-Dec-08 L717413-23 Replicate1 6.01 0.0001 <0.000010 0.00302 0.00179 <0.30 0.972 0.00497 2.19 <0.000010 <2.0 0.225 <0.00010 <0.00010 <0.010 0.000602 <0.0010 0.0026
5-Dec-08 L717413-21 Replicate2 6.02 0.0001 <0.000010 0.00306 0.00158 <0.30 0.973 0.00489 2.19 <0.000010 <2.0 0.227 <0.00010 <0.00010 <0.010 0.000602 <0.0010 0.0027
6-Jan-09 L723686-5 7.54 0.0018 <0.000010 0.00330 0.00239 <0.30 1.18 0.00495 2.34 <0.000010 <2.0 0.278 <0.00010 <0.00010 <0.010 0.000700 <0.0010 0.0054
1-Feb-09 L732103-1 7.99 0.0010 <0.000010 0.00302 0.00201 <0.30 1.00 0.00456 2.37 <0.000010 <2.0 0.316 <0.00010 <0.00010 <0.010 0.000676 <0.0010 0.0047
4-Mar-09 L740333-1 7.22 0.0013 <0.000010 0.00307 0.00200 <0.30 1.10 0.00497 2.46 <0.000010 <2.0 0.267 <0.00010 <0.00010 <0.010 0.000773 <0.0010 0.0049

28-Mar-09 L748538-1 8.11 0.0012 <0.000010 0.00319 0.00213 <0.30 1.16 0.00517 2.42 <0.000010 <2.0 0.276 <0.00010 <0.00010 <0.010 0.000811 <0.0010 0.0055
28-Apr-09 L759011-10 7.67 0.0001 <0.000010 0.00259 0.00186 <0.30 1.00 0.00668 2.27 <0.000010 <2.0 0.234 <0.00010 <0.00010 <0.010 0.000813 <0.0010 0.0020
27-May-09 L771080-3 4.79 0.0017 <0.000010 0.00215 0.00170 <0.30 0.698 0.00458 1.80 <0.000010 <2.0 0.161 <0.00010 <0.00010 <0.010 0.000384 <0.0010 0.0029
8-Jun-09 L776835-9 3.44 0.0006 <0.000010 0.00188 0.00078 <0.30 0.651 0.00310 1.23 <0.000010 <2.0 0.147 <0.00010 <0.00010 <0.010 0.000201 <0.0010 <0.0010

13-Jun-09 L778602-9 2.35 0.0011 <0.000010 0.00181 0.00074 <0.30 0.602 0.00276 1.29 <0.000010 <2.0 0.112 <0.00010 <0.00010 <0.010 0.000205 <0.0010 <0.0010
19-Jun-09 L781603-2 2.55 0.0006 <0.000010 0.00197 0.00067 <0.30 0.688 0.00272 1.23 <0.000010 <2.0 0.129 <0.00010 <0.00010 <0.010 0.000220 <0.0010 <0.0010
2-Jul-09 L787346-19 4.40 0.0022 <0.000010 0.00231 0.00146 <0.30 0.696 0.00338 1.51 <0.000010 <2.0 0.136 <0.00010 <0.00010 <0.010 0.000296 <0.0010 0.0024

4-Aug-09 L801967-4 1.36 0.0013 <0.000010 0.00139 <0.00050 <0.30 0.487 0.00147 0.78 <0.000010 <2.0 0.085 <0.00010 <0.00010 <0.010 0.000097 <0.0010 <0.0010
22-Aug-09 L809879-12 1.55 0.0007 <0.000010 0.00163 <0.00050 <0.30 0.449 0.00135 0.83 <0.000010 <2.0 0.100 <0.00010 <0.00010 <0.010 0.000115 <0.0010 <0.0010
13-Sep-09 L817873-7 1.45 0.0004 <0.000010 0.00137 <0.00050 <0.30 0.463 0.00161 0.76 <0.000010 <2.0 0.097 <0.00010 <0.00010 <0.010 0.000113 <0.0010 <0.0010
27-Sep-09 L824535-9 3.17 0.0027 <0.000010 0.00230 0.00131 <0.30 0.680 0.00360 1.39 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 0.000271 <0.0010 0.0014
31-Oct-09 L837185-9 5.17 0.0045 <0.000010 0.00295 0.00235 <0.30 0.817 0.00500 2.01 <0.000010 <2.0 0.227 <0.00010 <0.00010 <0.010 0.000500 <0.0010 0.0049
26-Nov-09 L844495-19 6.68 0.0029 <0.000010 0.00350 0.00257 <0.30 0.985 0.00469 2.21 <0.000010 <2.0 0.278 <0.00010 <0.00010 <0.010 0.000625 <0.0010 0.0050
28-Mar-10 L873292-2 7.40 0.0037 <0.000010 0.00321 0.00274 <0.30 0.981 0.00491 2.25 <0.000010 <2.0 0.260 <0.00010 <0.00010 <0.010 0.000759 <0.0010 0.0052

5-Jul-10 L905787-21 2.64 0.0005 <0.000010 0.00196 <0.00050 <0.30 0.686 0.00201 1.16 <0.000010 <2.0 0.152 <0.00010 <0.00010 <0.010 0.000218 <0.0010 <0.0010
27-Aug-10 L926457-21 1.76 0.0026 <0.000010 0.00158 <0.00050 <0.30 0.493 0.00154 0.89 <0.000010 <2.0 0.107 <0.00010 <0.00010 <0.010 0.000137 <0.0010 0.0011
15-Nov-10 L955725-20 6.42 0.0033 <0.000010 0.00320 0.00242 <0.30 0.892 0.00502 2.14 <0.000010 <2.0 0.250 <0.00010 <0.00010 <0.010 0.000518 <0.0010 0.0062
31-Mar-11 L991777-9 8.71 0.0012 <0.000010 0.00327 0.00248 <0.30 1.16 0.00497 2.46 <0.000010 <2.0 0.321 <0.00010 <0.00010 <0.010 0.000769 <0.0010 0.0053

4-Jul-11 L1028827-15 Replicate1 2.74 0.0005 <0.000010 0.00205 0.00067 <0.30 0.704 0.00264 1.21 <0.000010 <2.0 0.149 <0.000010 <0.00010 <0.010 0.000215 <0.0010 <0.0030
4-Jul-11 L1028827-1 Replicate2 2.80 0.0007 <0.000010 0.00211 0.00066 <0.30 0.718 0.00269 1.24 <0.000010 <2.0 0.150 <0.000010 <0.00010 <0.010 0.000213 <0.0010 <0.0030
5-Sep-11 L1054953-1 2.47 0.0007 <0.000010 0.00223 0.00100 <0.30 0.752 0.00268 1.14 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000191 <0.0010 <0.0030

27-Nov-11 L1091310-10 7.23 0.0009 <0.000010 0.00453 0.00310 <0.30 1.12 0.00495 2.42 <0.000020 <2.0 0.310 <0.000020 <0.00020 <0.010 0.000700 <0.0020 <0.0060
27-Mar-12 L1131394-10 8.86 0.0004 <0.000010 0.00401 0.00297 <0.30 1.23 0.00495 2.69 <0.000010 <2.0 0.319 0.00002 <0.00010 <0.010 0.000861 <0.0010 0.0056
27-Jun-12 L1171873-5 3.00 0.0004 <0.000010 0.00227 0.00088 <0.30 0.761 0.00289 1.33 <0.000010 <2.0 0.148 <0.000010 <0.00010 <0.010 0.000226 <0.0010 <0.0030
5-Jun-13 L1313500-4 3.37 0.0010 <0.000010 0.00224 0.00102 <0.30 0.708 0.00359 1.50 <0.000010 <2.0 0.162 <0.000010 <0.00010 <0.010 0.000285 <0.0010 <0.0030

10-Sep-13 L1362721-12 1.52 0.0009 <0.000010 0.00129 <0.00050 <0.30 0.476 0.00139 0.76 <0.000010 <2.0 0.096 <0.000010 <0.00010 <0.010 0.000115 <0.0010 <0.0030
21-Dec-13 L1406946-32 6.76 0.0003 <0.000010 0.00300 0.00168 <0.30 1.07 0.00466 2.19 <0.000010 <2.0 0.288 <0.000010 <0.00010 0.010 0.000634 <0.0010 0.0042
17-Jan-14 L1413909-17 Replicate1 7.47 0.0007 <0.000010 0.00286 0.00209 <0.30 1.10 0.00511 2.32 <0.000010 <2.0 0.289 <0.000010 <0.00010 <0.010 0.000646 <0.0010 0.0045
17-Jan-14 L1413909-3 Replicate2 7.77 0.0007 <0.000010 0.00276 0.00215 <0.30 1.06 0.00494 2.17 <0.000010 <2.0 0.277 <0.000010 <0.00010 <0.010 0.000677 <0.0010 0.0046
1-Apr-14 L1440389-26 8.46 0.0009 <0.000010 0.00319 0.00210 <0.30 1.11 0.00488 2.40 <0.000010 <2.0 0.337 <0.000010 <0.00010 <0.010 0.000792 <0.0010 0.0048
2-Jul-14 L1482361-8 2.04 0.0008 <0.000010 0.00210 <0.00050 <0.30 0.683 0.00212 1.09 <0.000010 <2.0 0.120 0.00001 <0.00010 <0.010 0.000158 <0.0010 <0.0030

12-Nov-14 L1546887-31 6.33 0.0011 <0.000010 0.00299 0.00176 <0.30 0.996 0.00534 2.14 <0.000010 <2.0 0.246 <0.000010 <0.00010 0.010 0.000530 <0.0010 0.0040
22-Feb-15 L1581377-10 7.27 0.0011 <0.000010 0.00326 0.00205 <0.30 0.984 0.00526 2.32 <0.000010 <2.0 0.313 0.00001 <0.00010 <0.010 0.000768 <0.0010 0.0050
12-May-15 L1612636-29 4.82 0.0036 <0.0000050 0.00243 0.00082 <0.30 0.798 0.00553 1.86 <0.000010 <2.0 0.185 0.00001 <0.00010 <0.010 0.000336 <0.00050 <0.0030
26-Aug-15 L1665599-28 1.99 0.0017 <0.0000050 0.00144 <0.00050 <0.30 0.630 0.00174 1.04 <0.000010 <2.0 0.112 <0.000010 <0.00010 <0.010 0.000142 <0.00050 <0.0030
17-Nov-15 L1704732-7 7.25 0.0022 <0.0000050 0.00281 0.00196 <0.30 0.950 0.00518 2.26 <0.000010 <2.0 0.263 <0.000010 <0.00010 <0.010 0.000502 <0.00050 0.0050
23-Jan-16 L1727972-27 7.66 0.0010 <0.0000050 0.00302 0.00201 <0.30 1.080 0.00465 2.48 <0.000010 <2.0 0.299 <0.000010 <0.00010 0.013 0.000613 <0.00050 0.0058
26-Apr-16 L1761558-27 5.97 0.0012 <0.0000050 0.00265 0.00179 <0.30 1.030 0.00555 2.08 <0.000010 <2.0 0.233 <0.000010 <0.00010 <0.010 0.000478 <0.00050 0.0040
16-Jul-16 L1800582-1 1.41 0.0003 <0.0000050 0.00134 <0.00050 <0.30 0.470 0.00148 0.74 <0.000010 <2.0 0.096 <0.000010 <0.00010 <0.010 0.000099 <0.00050 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MCTR 25-Oct-2016 L1850386-9 6.15 0.00075 <0.0000050 0.00290 0.00130 <0.30 1.03 0.00496 2.09 <0.000010 <2.0 0.254 <0.000010 <0.00010 <0.010 0.000490 <0.00050 <0.0030
10-Feb-2017 L1891018-7 8.24 0.00093 <0.0000050 0.00300 0.00175 <0.30 1.17 0.00470 2.25 <0.000010 <2.0 0.301 <0.000010 <0.00010 <0.010 0.000653 <0.00050 0.0042
21-May-2017 L1929753-32 4.16 0.00207 <0.0000050 0.00237 0.00082 <0.30 0.761 0.00538 1.50 <0.000010 <2.0 0.158 <0.000010 <0.00010 <0.010 0.000308 <0.00050 <0.0030
26-Aug-2017 L1983785-13 1.85 <0.00010 <0.0000050 0.00130 <0.00050 <0.30 0.567 0.00203 0.777 <0.000010 <2.0 0.112 <0.000010 <0.00010 <0.010 0.000133 <0.00050 <0.0030
25-Nov-2017 L2030143-4  7.2 0.00129 <0.0000050 0.00278 0.00172 <0.30 1.09 0.00524 2.2 <0.000010 <2.0 0.288 <0.000010 <0.00010 <0.010 0.000588 <0.00050 <0.0050
20-Feb-2018 L2061201-11  8.23 0.00062 <0.0000050 0.00279 0.00173 <0.30 1.13 0.00491 2.44 <0.000010 <2.0 0.301 <0.000010 <0.00010 <0.010 0.000729 <0.00050 0.0040
9-May-2018 L2093552-16  5.1 0.00049 <0.0000050 0.00219 0.00109 <0.30 0.848 0.00521 1.65 <0.000010 <2.0 0.201 <0.000010 <0.00010 <0.010 0.000371 <0.00050 <0.0030

GC-1
23-Sep-07 L559547-13 1.34 0.0015 <0.000010 0.000934 <0.00050 <0.30 <2.0 0.00130 1.49 <0.000010 <2.0 0.196 <0.00010 <0.00010 <0.010 0.000118 <0.0010 <0.0010
29-Oct-08 L703445-14 1.59 0.0024 <0.000010 0.00117 0.00057 <0.30 0.524 0.00224 2.19 <0.000010 <2.0 0.189 <0.00010 <0.00010 <0.010 0.000178 <0.0010 0.0026
6-Dec-08 L717413-17 1.74 0.0027 <0.000010 0.00126 0.00056 <0.30 0.572 0.00212 2.20 <0.000010 <2.0 0.210 <0.00010 <0.00010 <0.010 0.000190 <0.0010 0.0028

28-Mar-09 L748538-7 2.17 0.0025 <0.000010 0.00124 <0.00050 <0.30 0.656 0.00245 2.34 <0.000010 2.5 0.232 <0.00010 <0.00010 <0.010 0.000217 <0.0010 0.0024
2-Jul-09 L787346-22 1.42 0.0008 <0.000010 0.00109 <0.00050 <0.30 0.492 0.00087 1.39 <0.000010 <2.0 0.216 <0.00010 <0.00010 <0.010 0.000113 <0.0010 <0.0010

22-Aug-09 L809879-15 0.70 0.0064 <0.000010 0.000647 <0.00050 <0.30 0.357 0.00063 0.94 <0.000010 <2.0 0.137 <0.00010 <0.00010 <0.010 0.000080 <0.0010 <0.0010
1-Dec-09 L845898-3 2.04 0.0021 <0.000010 0.00136 <0.00050 <0.30 0.583 0.00198 2.23 <0.000010 <2.0 0.272 <0.00010 <0.00010 <0.010 0.000199 <0.0010 0.0016
3-Aug-10 L916942-19 0.55 0.0035 <0.000010 0.000400 <0.00050 <0.30 0.445 0.00048 0.77 <0.000010 <2.0 0.117 <0.00010 <0.00010 <0.010 0.000067 <0.0010 <0.0010
15-Nov-10 L955725-32 1.87 0.0017 <0.000010 0.00130 0.00059 <0.30 0.705 0.00188 2.17 <0.000010 <2.0 0.256 <0.00010 <0.00010 <0.010 0.000171 <0.0010 <0.0030
5-Mar-11 L985810-5 2.19 0.0020 <0.000010 0.00129 0.00056 <0.30 0.742 0.00258 2.23 <0.000010 2.3 0.271 <0.00010 <0.00010 <0.010 0.000197 <0.0010 <0.0030
31-Mar-11 L991777-7 2.57 0.0026 <0.000010 0.00136 0.00063 <0.30 0.786 0.00259 2.33 <0.000010 2.7 0.295 <0.00010 <0.00010 <0.010 0.000230 <0.0010 <0.0030
2-May-11 L1002688-12 2.78 0.0025 <0.000010 0.00135 0.00075 <0.30 0.869 0.00243 2.37 <0.000010 2.6 0.317 <0.00010 <0.00010 <0.010 0.000227 <0.0010 <0.0030
5-Jun-11 L1014013-14 1.09 0.0026 <0.000010 0.000950 <0.00050 <0.30 0.495 0.00084 1.32 <0.000010 <2.0 0.177 <0.00010 <0.00010 <0.010 0.000100 <0.0010 <0.0030
4-Jul-11 L1028827-2 1.13 0.0015 <0.000010 0.000994 <0.00050 <0.30 0.462 0.00085 1.29 <0.000010 <2.0 0.231 <0.000010 <0.00010 <0.010 0.000129 <0.0010 <0.0030

1-Aug-11 L1039955-11 0.88 0.0029 <0.000010 0.000761 <0.00050 <0.30 0.348 0.00071 1.05 <0.000010 <2.0 0.164 <0.000010 <0.00010 <0.010 0.000095 <0.0010 <0.0030
5-Sep-11 L1054953-12 1.05 0.0060 <0.000010 0.000882 <0.00050 <0.30 0.576 0.00094 1.35 <0.000010 <2.0 0.191 <0.000010 <0.00010 <0.010 0.000111 <0.0010 <0.0030
1-Oct-11 L1067383-7 1.49 0.0023 <0.000010 0.00131 <0.00050 <0.30 0.743 0.00169 1.93 <0.000010 <2.0 0.233 <0.000010 <0.00010 <0.010 0.000168 <0.0010 <0.0030
26-Oct-11 L1079029-18 1.76 0.0026 <0.000010 0.00141 0.00056 <0.30 0.749 0.00194 2.23 <0.000010 <2.0 0.237 <0.000010 <0.00010 <0.010 0.000183 <0.0010 <0.0030
27-Nov-11 L1091310-4 1.94 0.0027 <0.000010 0.00135 0.00063 <0.30 0.771 0.00216 2.27 <0.000010 <2.0 0.258 <0.000010 <0.00010 <0.010 0.000198 <0.0010 <0.0030

9-Jan-12 L1103291-4 2.32 0.0033 <0.000010 0.00136 0.00080 <0.30 0.815 0.00236 2.43 <0.000010 2.6 0.280 <0.000010 <0.00010 <0.010 0.000213 <0.0010 0.0034
30-Jan-12 L1111122-3 2.29 0.0034 <0.000010 0.00139 0.00078 <0.30 0.829 0.00251 2.36 <0.000010 2.2 0.264 <0.000010 <0.00010 <0.010 0.000230 <0.0010 <0.0030
27-Mar-12 L1131394-8 2.45 0.0031 <0.000010 0.00142 0.00079 <0.30 0.855 0.00292 2.38 <0.000010 2.6 0.289 <0.000010 <0.00010 <0.010 0.000262 <0.0010 0.0054
1-May-12 L1143005-7 2.23 0.0028 <0.000010 0.00131 0.00110 <0.30 0.849 0.00236 2.45 <0.000010 <2.0 0.258 <0.000010 <0.00010 <0.010 0.000215 <0.0010 0.0039
28-May-12 L1155050-7 1.62 0.0012 <0.000010 0.00110 <0.00050 <0.30 0.737 0.00149 1.88 <0.000010 <2.0 0.235 <0.000010 <0.00010 <0.010 0.000146 <0.0010 <0.0030
28-Jun-12 L1171583-5 1.01 0.0035 <0.000010 0.000997 <0.00050 <0.30 0.580 0.00086 1.38 <0.000010 <2.0 0.175 <0.000010 <0.00010 <0.010 0.000099 <0.0010 <0.0030
1-Aug-12 L1190018-26 Replicate1 0.80 0.0093 <0.000010 0.000739 <0.00050 <0.30 0.414 0.00061 1.16 <0.000010 <2.0 0.160 <0.000010 <0.00010 <0.010 0.000080 <0.0010 <0.0030
1-Aug-12 L1190018-7 Replicate2 0.81 0.0098 <0.000010 0.000711 <0.00050 <0.30 0.417 0.00062 1.23 <0.000010 <2.0 0.161 <0.000010 <0.00010 <0.010 0.000081 0.0010 <0.0030
5-Oct-12 L1221669-20 1.40 0.0014 <0.000010 0.00106 <0.00050 <0.30 0.586 0.00153 1.76 <0.000010 <2.0 0.210 <0.000010 <0.00010 <0.010 0.000144 <0.0010 <0.0030
9-Feb-13 L1267868-14 2.29 0.0026 <0.000010 0.00137 0.00066 <0.30 0.767 0.00258 2.24 <0.000010 2.5 0.280 <0.000010 <0.00010 <0.010 0.000224 <0.0010 <0.0030
3-Mar-13 L1275970-26 Replicate1 2.59 0.0033 <0.000010 0.00133 0.00074 <0.30 0.793 0.00266 2.29 <0.000010 2.7 0.290 <0.000010 <0.00010 <0.010 0.000245 <0.0010 0.0031
3-Mar-13 L1275970-11 Replicate2 2.46 0.0027 <0.000010 0.00143 0.00074 <0.30 0.771 0.00275 2.27 <0.000010 2.7 0.309 <0.000010 <0.00010 <0.010 0.000265 <0.0010 <0.0030
31-Mar-13 L1285027-23 2.46 0.0031 <0.000010 0.00140 0.00083 <0.30 0.805 0.00271 2.24 <0.000010 2.5 0.292 <0.000010 <0.00010 <0.010 0.000245 <0.0010 0.0031
5-Jun-13 L1313500-5 1.04 0.0021 <0.000010 0.000925 <0.00050 <0.30 0.525 0.00080 1.31 <0.000010 <2.0 0.170 <0.000010 <0.00010 <0.010 0.000104 <0.0010 <0.0030

10-Sep-13 L1362721-13 0.81 0.0092 <0.000010 0.000755 <0.00050 <0.30 0.587 0.00085 1.01 <0.000010 <2.0 0.164 <0.000010 <0.00010 <0.010 0.000096 <0.0010 <0.0030
21-Dec-13 L1406946-31 2.07 0.0016 <0.000010 0.00129 <0.00050 <0.30 0.700 0.00224 2.17 <0.000010 2.1 0.296 <0.000010 <0.00010 <0.010 0.000211 <0.0010 <0.0030
15-Jan-14 L1413912-10 1.93 0.0011 <0.000010 0.00114 0.00072 <0.30 0.799 0.00231 2.09 <0.000010 <2.0 0.242 <0.000010 <0.00010 <0.010 0.000161 <0.0010 <0.0030
1-Apr-14 L1440389-13 2.55 0.0031 <0.000010 0.00137 0.00083 <0.30 0.809 0.00273 2.33 <0.000010 2.6 0.292 <0.000010 <0.00010 <0.010 0.000251 <0.0010 0.0036
2-Jul-14 L1482361-13 0.75 0.0048 <0.000010 0.000668 <0.00050 <0.30 0.464 0.00047 1.05 <0.000010 <2.0 0.139 <0.000010 <0.00010 <0.010 0.000074 <0.0010 <0.0030

11-Nov-14 L1546887-18 1.85 0.0018 <0.000010 0.001290 0.00055 <0.30 0.697 0.00209 2.05 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000188 <0.0010 <0.0030
22-Feb-15 L1581377-18 2.16 0.0023 <0.000010 0.001370 0.00086 <0.30 0.769 0.00260 2.30 <0.000010 2.3 0.304 <0.000010 <0.00010 <0.010 0.000224 <0.0010 0.0031
12-May-15 L1612636-27 1.42 0.0006 <0.0000050 0.001010 <0.00050 <0.30 0.628 0.00116 1.67 <0.000010 <2.0 0.226 <0.000010 <0.00010 <0.010 0.000119 <0.00050 <0.0030
26-Aug-15 L1665599-26 0.83 0.0029 <0.0000050 0.000680 <0.00050 <0.30 0.483 0.00070 0.93 <0.000010 <2.0 0.167 <0.000010 <0.00010 <0.010 0.000103 <0.00050 <0.0030
15-Nov-15 L1704708-10 1.93 0.0022 <0.0000050 0.001330 0.00068 <0.30 0.674 0.00196 2.22 <0.000010 <2.0 0.287 <0.000010 <0.00010 <0.010 0.000186 <0.00050 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)
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Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

GC-1 23-Jan-16 L1727972-25 2.09 0.0020 <0.0000050 0.001250 0.00060 <0.30 0.709 0.00230 2.28 <0.000010 <2.0 0.290 <0.000010 <0.00010 <0.010 0.000201 <0.00050 <0.0030
26-Apr-16 L1761558-25 1.84 0.0020 <0.0000050 0.001300 0.00053 <0.30 0.819 0.00172 2.11 <0.000010 <2.0 0.272 <0.000010 <0.00010 <0.010 0.000177 <0.00050 <0.0030
16-Jul-16 L1800582-2 0.75 0.0059 <0.0000050 0.000641 <0.00050 <0.30 0.393 0.00062 0.94 <0.000010 <2.0 0.149 <0.000010 <0.00010 <0.010 0.000082 0.0006 <0.0030

25-Oct-2016 L1850386-8 1.89 0.00106 <0.0000050 0.00131 <0.00050 <0.30 0.695 0.00210 1.95 <0.000010 <2.0 0.290 <0.000010 <0.00010 <0.010 0.000202 <0.00050 <0.0030
11-Feb-2017 L1891018-16 2.51 0.00229 <0.0000050 0.00127 0.00055 <0.30 0.797 0.00252 2.11 <0.000010 2.4 0.297 <0.000010 <0.00010 <0.010 0.000216 <0.00050 0.0030
21-May-2017 L1929753-25 1.46 0.00095 <0.0000050 0.00101 <0.00050 <0.30 0.628 0.00114 1.30 <0.000010 <2.0 0.231 <0.000010 <0.00010 <0.010 0.000117 <0.00050 <0.0030
26-Aug-2017 L1983785-14 1.07 0.00469 <0.0000050 0.000810 <0.00050 <0.30 0.578 0.000737 0.975 <0.000010 <2.0 0.198 <0.000010 <0.00010 <0.010 0.000115 <0.00050 <0.0030
24-Nov-2017 L2028734-27  2.07 0.00142 <0.0000050 0.001220 <0.00050 <0.30 0.791 0.00245 2.09 <0.000010 <2.0 0.298 <0.000010 <0.00010 <0.010 0.00016 <0.00050 <0.0030
20-Feb-2018 L2061201-10  2.49 0.00206 <0.0000050 0.001400 0.00063 <0.30 0.829 0.00289 2.26 <0.000010 2.4 0.311 <0.000010 <0.00010 <0.010 0.000256 <0.00050 <0.0030
9-May-2018 L2093552-15  1.46 0.00193 <0.0000050 0.000920 <0.00050 <0.30 0.627 0.0011 1.45 <0.000010 <2.0 0.226 <0.000010 <0.00010 <0.010 0.000124 <0.00050 <0.0030

MC1A-US
3-Aug-10 L916942-20 0.38 0.170 <0.000010 0.000560 <0.00050 <0.30 0.128 0.00034 0.39 <0.000010 <2.0 0.056 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0198
27-Aug-10 L926457-17 2.39 1.05 <0.000010 <0.000050 0.00313 <0.30 0.307 0.00020 2.18 0.000049 <2.0 0.131 <0.00010 <0.00010 <0.010 0.000551 <0.0010 0.559
28-Sep-10 L938295-8 0.60 0.131 <0.000010 0.000653 <0.00050 <0.30 0.224 0.00029 1.05 <0.000010 <2.0 0.090 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0360
21-Oct-10 L946802-5 10.4 3.86 <0.000010 0.00808 0.0185 1.87 0.902 0.00809 7.03 0.000091 2.7 0.457 0.00019 <0.00010 <0.010 0.00336 0.0068 3.37
15-Nov-10 L955725-16 5.17 1.62 <0.000010 0.000141 0.00675 <0.30 0.671 0.00126 4.42 0.000023 2.1 0.368 <0.00010 <0.00010 <0.010 0.00136 <0.0010 1.69
15-Dec-10 L963832-7 10.3 3.74 <0.000010 0.000141 0.0130 <0.30 1.10 0.00122 8.02 0.000043 4.3 0.618 0.00016 <0.00010 <0.010 0.00221 <0.0010 3.49
31-Mar-11 L991777-12 9.80 3.41 <0.000010 0.000059 0.00809 <0.30 1.02 0.00083 5.93 0.000017 5.1 0.694 <0.00010 <0.00010 <0.010 0.00133 <0.0010 2.37
2-May-11 L1002688-16 4.24 0.944 <0.000010 0.000054 0.00269 <0.30 0.781 0.00099 3.33 <0.000010 2.4 0.450 <0.00010 <0.00010 <0.010 0.000106 <0.0010 0.595
5-Jun-11 L1014013-11 1.10 0.336 <0.000010 0.000083 0.00200 <0.30 0.294 0.00048 1.41 0.000011 <2.0 0.117 <0.00010 <0.00010 <0.010 0.000396 <0.0010 0.471
4-Jul-11 L1028827-7 1.04 0.175 <0.000010 0.000122 0.00098 <0.30 0.344 0.00035 1.42 <0.000010 <2.0 0.107 <0.000010 <0.00010 <0.010 0.000015 <0.0010 0.154

1-Aug-11 L1041095-8 0.88 0.0907 <0.000010 0.000744 0.00051 <0.30 0.251 0.00033 1.25 <0.000010 <2.0 0.116 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0758
5-Sep-11 L1054953-5 4.11 1.86 <0.000010 0.000126 0.00708 <0.30 0.411 0.00070 3.36 0.000042 <2.0 0.193 0.00005 <0.00010 <0.010 0.00131 <0.0010 0.946
1-Oct-11 L1067383-12 2.26 0.430 <0.000010 0.000066 0.00257 <0.30 0.510 0.00111 2.28 <0.000010 <2.0 0.250 0.00003 <0.00010 <0.010 0.000652 <0.0010 0.723
26-Oct-11 L1079029-15 3.52 0.758 <0.000010 0.000181 0.00474 <0.30 0.607 0.00131 3.29 0.000017 <2.0 0.302 0.00004 <0.00010 <0.010 0.00105 <0.0010 1.57
27-Mar-12 L1131394-14 11.0 4.01 <0.000010 0.000240 0.0112 <0.30 1.02 0.00107 6.57 0.000027 5.0 0.767 0.00009 <0.00020 0.012 0.00232 <0.0020 3.64
1-May-12 L1143005-12 13.2 4.66 <0.000010 0.00149 0.0164 0.66 0.863 0.00380 5.42 0.000084 3.2 0.562 0.00009 <0.00010 <0.010 0.00443 <0.0010 4.05
28-May-12 L1155050-10 2.48 0.553 <0.000010 0.00337 0.00565 0.95 0.458 0.00474 2.33 0.000029 <2.0 0.189 0.00005 <0.00010 <0.010 0.00108 0.0019 2.55
27-Jun-12 L1171873-8 11.4 5.40 <0.000010 0.00876 0.0241 1.43 0.900 0.00637 7.04 0.000131 2.1 0.395 0.00014 <0.00020 <0.010 0.00658 0.0086 2.79
1-Aug-12 L1190018-13 4.81 2.21 <0.000010 0.000073 0.00844 <0.30 0.504 0.00058 4.51 0.000043 <2.0 0.247 0.00007 <0.00010 <0.010 0.00143 <0.0010 1.00
5-Oct-12 L1221669-17 1.70 0.295 <0.000010 <0.000050 0.00212 <0.30 0.382 0.00061 1.92 <0.000010 <2.0 0.167 0.000019 <0.00010 <0.010 0.000373 <0.0010 0.674
6-Feb-13 L1267070-5 8.92 2.89 <0.000010 0.000276 0.00843 <0.30 0.886 0.00094 5.66 0.000017 4.4 0.613 0.00008 <0.00010 <0.010 0.00143 <0.0010 3.20
1-Apr-13 L1285027-29 9.82 3.49 <0.000010 0.000107 0.00942 <0.30 0.797 0.00087 5.35 0.000018 5.0 0.664 0.00007 <0.00010 <0.010 0.00201 <0.0010 3.42
5-Jun-13 L1313121-32 1.15 0.291 <0.000010 <0.000050 0.00201 <0.30 0.341 0.00045 1.64 0.000012 <2.0 0.116 0.00002 <0.00010 <0.010 0.000322 <0.0010 0.420
1-Jul-13 L1328124-11 0.67 0.236 <0.000010 <0.000050 0.00075 <0.30 0.189 0.00017 0.70 <0.000010 <2.0 0.065 <0.000010 <0.00010 <0.010 0.000021 <0.0010 0.175
31-Jul-13 L1341914-5 0.29 0.0873 <0.000010 0.000423 <0.00050 <0.30 0.119 0.00014 0.32 <0.000010 <2.0 0.040 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0183
9-Sep-13 L1360460-9 0.37 0.0903 <0.000010 0.000423 0.00118 <0.30 0.105 0.00012 0.41 <0.000010 <2.0 0.058 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0444
2-Oct-13 L1373280-5 1.16 0.270 <0.000010 <0.000050 0.00101 <0.30 0.217 0.00024 1.04 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000064 <0.0010 0.324

17-Nov-13 L1393661-7 4.09 0.912 <0.000010 0.000131 0.00461 <0.30 0.505 0.00084 2.93 0.000011 <2.0 0.330 0.00004 <0.00010 <0.010 0.000863 <0.0010 1.87
18-Dec-13 L1406226-4 6.05 1.71 <0.000010 0.000248 0.00649 <0.30 0.692 0.00095 4.30 0.000018 3.0 0.490 0.00006 <0.00010 <0.010 0.00109 <0.0010 2.61
19-Jan-14 L1415007-5 9.64 2.81 <0.000010 0.000368 0.0102 <0.30 0.826 0.00148 5.33 0.000024 3.8 0.646 0.00007 <0.00010 <0.010 0.00200 <0.0010 3.61
5-Apr-14 L1440389-45 37.7 14.0 <0.000010 0.000540 0.0332 <0.30 2.12 0.00169 17.1 0.000100 11.7 1.24 0.00026 <0.00020 0.013 0.00461 0.0028 8.57
7-May-14 L1454422-2 2.21 0.598 <0.000010 0.000088 0.00314 <0.30 0.385 0.00075 1.95 0.000013 <2.0 0.217 0.00002 <0.00010 <0.010 0.000721 <0.0010 0.952
27-May-14 L1462243-17 2.86 0.760 <0.000010 0.000641 0.00653 <0.30 0.303 0.00086 1.75 0.000036 <2.0 0.167 0.00004 <0.00010 <0.010 0.00101 <0.0010 2.31

3-Jun-14 L1466849-2 4.18 1.35 <0.000010 0.00114 0.00964 <0.30 0.393 0.00128 2.58 0.000050 <2.0 0.211 0.00006 <0.00010 <0.010 0.00199 <0.0010 2.36
8-Jun-14 L1469016-5 2.96 0.943 <0.000010 0.000389 0.00629 <0.30 0.316 0.00068 2.01 0.000035 <2.0 0.163 0.00004 <0.00010 <0.010 0.00109 <0.0010 1.54
19-Jun-14 L1475203-22 Replicate1 7.02 2.76 <0.000010 0.000512 0.0139 <0.30 0.590 0.00116 5.16 0.000069 <2.0 0.275 0.00010 <0.00010 <0.010 0.00324 <0.0010 2.08
19-Jun-14 L1475203-21 Replicate2 6.75 2.71 <0.000010 0.000502 0.0130 <0.30 0.568 0.00121 4.94 0.000066 <2.0 0.264 0.00009 <0.00010 <0.010 0.00304 <0.0010 1.97
26-Jun-14 L1479007-26 Replicate1 2.34 0.965 <0.000010 0.000110 0.00418 <0.30 0.292 0.00036 1.87 0.000031 <2.0 0.101 0.00003 <0.00010 <0.010 0.000982 <0.0010 0.913
26-Jun-14 L1479007-17 Replicate2 2.51 0.982 <0.000010 0.000150 0.00437 <0.30 0.316 0.00034 1.99 0.000039 <2.0 0.102 0.00003 <0.00010 <0.010 0.000991 <0.0010 0.961
2-Jul-14 L1482361-5 2.61 1.30 <0.000010 <0.000050 0.00487 <0.30 0.359 0.00031 2.34 0.000031 <2.0 0.127 0.00003 <0.00010 <0.010 0.000924 <0.0010 0.638

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC1A-US 7-Aug-14 L1500006-1 0.52 0.217 <0.000010 <0.000050 0.00069 <0.30 0.114 0.00015 0.48 <0.000010 <2.0 0.059 <0.000010 <0.00010 <0.010 0.000025 <0.0010 0.209
9-Sep-14 L1517070-5 0.55 0.181 <0.000010 <0.000050 0.00065 <0.30 0.103 0.00012 0.50 <0.000010 <2.0 0.057 <0.000010 <0.00010 <0.010 0.000065 <0.0010 0.237
12-Sep-14 L1517902-13 0.79 0.216 <0.000010 <0.000050 0.00106 <0.30 0.125 0.00014 0.72 <0.000010 <2.0 0.076 <0.000010 <0.00010 <0.010 0.000162 <0.0010 0.402
21-Sep-14 L1522239-1 0.48 0.268 <0.000010 0.000082 0.00074 <0.30 0.172 0.00024 0.42 <0.000010 <2.0 0.054 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.214
28-Sep-14 L1527109-21 0.47 0.216 <0.000010 0.000165 0.00057 <0.30 0.123 0.00022 0.42 <0.000010 0.2 0.056 <0.000050 <0.00010 <0.010 <0.000010 <0.0010 0.0951
4-Oct-14 L1529967-25 Replicate1 1.05 0.306 <0.000010 <0.000050 0.00161 <0.30 0.181 0.00029 0.95 0.000015 <2.0 0.090 0.00002 <0.00010 <0.010 0.000259 <0.0010 0.4740
4-Oct-14 L1529967-21 Replicate2 1.04 0.300 <0.000010 <0.000050 0.00162 <0.30 0.177 0.00029 0.95 <0.000010 <2.0 0.088 0.00001 <0.00010 <0.010 0.000249 <0.0010 0.4700

11-Nov-14 L1546887-9 6.32 1.500 <0.000010 0.000347 0.00876 <0.30 0.652 0.00119 4.63 0.000031 2.4 0.366 0.00008 <0.00010 <0.010 0.001410 <0.0010 2.8900
18-Nov-14 L1549335-3 6.07 1.580 <0.000010 0.000250 0.00856 <0.30 0.662 0.00102 4.91 0.000031 2.3 0.388 0.00008 <0.00010 <0.010 0.001340 <0.0010 2.8200
27-Nov-14 L1552499-23 8.91 2.730 0.000030 0.000281 0.01190 <0.30 0.824 0.00122 6.56 0.000043 3.4 0.500 0.00010 <0.00010 <0.010 0.001740 <0.0010 3.3400
4-Dec-14 L1556366-10 6.56 1.940 <0.000010 0.000141 0.00871 <0.30 0.668 0.00089 4.70 0.000027 2.6 0.407 0.00008 <0.00010 <0.010 0.001220 <0.0010 2.6200
7-Dec-14 L1556392-4 8.77 2.430 <0.000010 0.000175 0.01010 <0.30 0.815 0.00102 6.15 0.000039 3.5 0.535 0.00009 <0.00010 0.011 0.001520 <0.0010 3.4000
24-Jan-15 L1570999-6 14.30 5.120 <0.000010 0.000617 0.01660 <0.30 1.070 0.00204 8.00 0.000224 4.4 0.691 0.00012 <0.00010 0.011 0.002680 0.0010 4.4100
22-Feb-15 L1581377-5 11.00 3.590 <0.000010 0.000369 0.01280 <0.30 0.921 0.00124 6.75 0.000034 4.9 0.723 0.00010 <0.00010 <0.010 0.002240 <0.0010 4.5300
21-Mar-15 L1590526-4 10.90 3.320 <0.000010 0.000242 0.01120 <0.30 0.942 0.00136 5.87 0.000023 4.3 0.706 0.00008 <0.00010 <0.010 0.002020 <0.0010 3.5100
25-Apr-15 L1603745-5 8.93 2.570 <0.0000050 0.000722 0.00973 <0.30 0.747 0.00202 4.38 0.000029 2.6 0.474 0.00005 <0.00010 <0.010 0.002050 0.0008 2.6100
13-May-15 L1612636-37 2.43 0.491 <0.0000050 0.000364 0.00459 <0.30 0.386 0.00081 1.74 0.000078 <2.0 0.170 0.00003 <0.00010 <0.010 0.000672 <0.00050 1.5900
20-Jun-15 L1631335-7 1.53 0.472 <0.0000050 <0.000050 0.00246 <0.30 0.197 0.00031 1.42 0.000012 <2.0 0.095 0.00002 <0.00010 <0.010 0.000439 <0.00050 0.6480
17-Jul-15 L1644833-12 0.49 0.175 <0.0000050 <0.000050 0.00065 <0.30 0.112 0.00012 0.41 <0.000010 <2.0 0.048 0.00001 <0.00010 <0.010 <0.000010 <0.00050 0.1450

26-Aug-15 L1665599-36 0.65 0.187 <0.0000050 <0.000050 0.00082 <0.30 0.106 0.00011 0.58 <0.000010 <2.0 0.062 <0.000010 <0.00010 <0.010 0.000099 <0.00050 0.2310
24-Sep-15 L1679782-6 5.51 1.490 <0.0000050 0.000356 0.00799 <0.30 0.481 0.00093 3.73 0.000036 <2.0 0.249 0.00006 <0.00010 <0.010 0.001130 0.0006 1.8000
26-Oct-15 L1694687-6 7.68 2.450 <0.0000050 0.001590 0.01330 <0.30 0.670 0.00196 5.88 0.000060 2.0 0.313 0.00011 <0.00010 <0.010 0.002120 0.0025 2.5300
17-Nov-15 L1704732-9 6.03 1.210 0.000008 0.001040 0.00723 <0.30 0.554 0.00188 3.98 0.000018 2.2 0.341 0.00006 <0.00010 <0.010 0.001090 0.0025 2.7100
19-Dec-15 L1716796-4 5.79 1.180 <0.0000050 0.000182 0.00568 <0.30 0.621 0.00097 3.94 0.000013 3.0 0.462 0.00005 <0.00010 <0.010 0.000958 <0.00050 2.1900
23-Jan-16 L1727972-30 7.25 1.830 <0.0000050 0.000126 0.00730 <0.30 0.660 0.00090 4.61 0.000012 3.8 0.555 0.00005 <0.00010 0.014 0.001220 <0.00050 3.1100
24-Feb-16 L1738788-10 9.63 2.410 <0.0000050 0.000460 0.01100 <0.30 0.704 0.00151 5.12 0.000023 4.3 0.646 0.00006 <0.00010 <0.010 0.001920 <0.00050 4.4000
26-Mar-16 L1748992-12 10.00 2.780 <0.0000050 0.000196 0.01030 <0.30 1.040 0.00186 5.62 0.000018 3.7 0.690 0.00006 <0.00010 0.011 0.001690 <0.00050 2.8200
26-Apr-16 L1761558-30 4.09 0.647 0.000014 0.001570 0.00733 0.37 0.562 0.00228 2.49 0.000025 <2.0 0.253 0.00004 <0.00010 <0.010 0.001130 0.0019 2.9500
19-May-16 L1772515-6 2.33 0.523 <0.0000050 0.000114 0.00362 <0.30 0.251 0.00050 1.53 0.000023 <2.0 0.137 0.00002 <0.00010 <0.010 0.000530 <0.00050 0.9690
19-Jun-16 L1787135-3 2.40 0.838 <0.0000050 0.000080 0.00418 <0.30 0.278 0.00034 2.00 0.000023 <2.0 0.113 0.00002 <0.00010 <0.010 0.000665 <0.00050 0.7770
16-Jul-16 L1800582-16 Replicate1 0.58 0.226 <0.0000050 <0.000050 0.00077 <0.30 0.117 0.00009 0.53 <0.000010 <2.0 0.051 <0.000010 <0.00010 <0.010 0.000029 <0.00050 0.1570
16-Jul-16 L1800582-3 Replicate2 0.55 0.203 <0.0000050 <0.000050 0.00065 <0.30 0.099 0.00009 0.51 <0.000010 <2.0 0.051 <0.000010 <0.00010 <0.010 0.000020 <0.00050 0.1470

20-Aug-16 L1818676-12 0.44 0.155 <0.0000050 <0.000050 0.00052 <0.30 0.078 0.00008 0.39 <0.000010 <2.0 0.044 <0.000010 <0.00010 <0.010 0.000014 <0.00050 0.1230
16-Sep-16 L1832249-1  1.94 0.754 <0.0000050 <0.000050 0.00276 <0.30 0.168 0.00026 1.31 <0.000010 <2.0 0.093 0.00001 <0.00010 <0.010 0.000385 <0.00050 0.3600
25-Oct-16 L1850386-12 6.81 1.80 <0.0000050 0.000094 0.00891 <0.30 0.574 0.000767 4.54 0.000030 2.4 0.388 0.000078 <0.00010 <0.010 0.00113 <0.00050 2.24
22-Nov-16 L1862185-12 10.4 2.64 <0.0000050 0.000475 0.0128 <0.30 0.825 0.00167 5.89 0.000033 3.6 0.495 0.000088 <0.00010 <0.010 0.00169 0.00142 4.00
17-Dec-16 L1872192-6 11.2 3.00 <0.0000050 0.000357 0.0125 <0.30 0.829 0.00136 6.90 0.000026 3.9 0.566 0.000092 <0.00010 <0.010 0.00163 0.00086 3.60
9-Feb-17 L1891018-1 14.3 4.58 <0.0000050 0.000125 0.0139 <0.30 1.08 0.000995 7.91 0.000019 5.3 0.738 0.000096 <0.00010 <0.010 0.00154 <0.00050 3.81

20-May-17 L1929753-3 28.1 6.70 <0.0000050 0.114 0.0442 30.5 0.92 0.0850 8.52 0.000293 3.4 0.563 0.000218 0.00070 <0.010 0.00992 0.131 10.5
26-Aug-2017 L1983785-17 Replicate1 0.821 0.273 <0.0000050 <0.000050 0.00108 <0.30 0.107 0.000213 0.606 <0.000010 <2.0 0.0675 <0.000010 <0.00010 <0.010 0.000129 <0.00050 0.208
26-Aug-2017 L1983785-15 Replicate2 0.800 0.266 <0.0000050 <0.000050 0.00101 <0.30 0.108 0.000159 0.580 <0.000010 <2.0 0.0676 <0.000010 <0.00010 <0.010 0.000131 <0.00050 0.199
27-Sep-2017 L2001337-3 Replicate1 2.280 0.909 <0.0000050 <0.000050 0.0035 <0.30 0.28 0.000337 1.590 0.000015 <2.0 0.104 0.000014 <0.00010 <0.010 0.000492 <0.00050 0.528
27-Sep-2017 L2001337-4 Replicate2 2.240 0.913 <0.0000050 <0.000050 0.00352 <0.30 0.285 0.000266 1.550 0.000014 <2.0 0.106 0.000015 <0.00010 <0.010 0.000511 <0.00050 0.535
28-Oct-2017 L2015832-2 Replicate1 12.000 3.6 <0.0000050 0.000793 0.0178 <0.30 0.78 0.00156 7.440 0.000093 2.6 0.406 0.000109 <0.00010 <0.010 0.00258 0.00071 2.83
28-Oct-2017 L2015832-4 Replicate2 12.200 3.72 <0.0000050 0.000913 0.0183 <0.30 0.819 0.00158 7.500 0.000095 2.6 0.416 0.000106 <0.00010 <0.010 0.00259 0.00087 2.85
25-Nov-2017 L2030143-1  11.300 2.94 <0.0000050 0.000200 0.0145 <0.30 0.85 0.00129 7.040 0.000038 3.5 0.528 0.000108 <0.00010 <0.010 0.00193 <0.00050 3.51
5-Dec-2017 L2033141-5  6.770 1.31 <0.0000050 0.000104 0.00729 <0.30 0.587 0.000904 4.240 0.000014 2.8 0.436 0.000057 <0.00010 <0.010 0.00114 <0.00050 2.56
19-Jan-2018 L2048146-2  8.880 2.45 <0.0000050 0.000067 0.00875 <0.30 0.691 0.000745 5.350 0.000022 3.9 0.488 0.000064 <0.00010 <0.010 0.00124 <0.00050 2.58
20-Feb-2018 L2061201-16  10.100 2.9 <0.0000050 0.000091 0.00993 <0.30 0.828 0.000786 5.710 0.000014 4.4 0.648 0.000062 <0.00010 <0.010 0.00139 <0.00050 2.7
28-Mar-2018 L2074292-19  35.100 11.5 <0.0000050 0.001400 0.0358 <0.30 1.92 0.00189 19.400 0.000075 8.7 1.16 0.000309 <0.00020 <0.010 0.00413 0.01620 9.38
22-Apr-2018 L2084010-1  13.100 3.73 <0.0000050 0.000250 0.0128 <0.30 1 0.00119 6.050 0.000032 5.0 0.771 0.000073 <0.00010 <0.010 0.00204 <0.00050 3.24

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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(Sr)

Thallium 
(Tl) Tin (Sn)
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC1A-US 9-May-2018 L2093552-7 Replicate1 8.810 2.15 <0.0000050 0.004080 0.0146 1.08 0.514 0.00502 3.140 0.000069 <2.0 0.255 <0.000060 <0.00010 <0.010 0.00242 0.00231 3.47
9-May-2018 L2093552-33 Replicate2 8.220 1.84 <0.0000050 0.003580 0.0138 0.94 0.483 0.00436 3.010 0.000076 <2.0 0.253 0.000057 <0.00010 <0.010 0.00246 0.00196 3.18
17-Jun-2018 L2115837-1  1.550 0.734 <0.0000050 <0.000050 0.00244 <0.30 0.212 0.000259 1.130 0.000021 <2.0 0.101 0.000014 <0.00010 <0.010 0.000368 <0.00050 0.402
15-Jul-2018 L2132363-1  1.150 0.335 <0.0000050 <0.000050 0.00152 <0.30 0.139 0.000132 0.885 <0.000010 <2.0 0.0777 <0.000010 <0.00010 <0.010 0.00023 <0.00050 0.377

MC1A
2-May-10 L884476-6 6.38 2.32 <0.000010 0.00186 0.00930 0.90 0.600 0.00425 3.45 0.000051 2.6 0.350 <0.00020 <0.00020 <0.010 0.00393 <0.0020 2.84
26-May-10 L891484-8 7.49 3.20 <0.000010 0.000660 0.0117 <0.30 0.720 0.00207 4.20 0.000155 2.2 0.350 <0.00020 <0.00020 <0.010 0.00490 <0.0020 2.99

5-Jul-10 L905787-17 1.75 0.639 <0.000010 <0.000050 0.00251 <0.30 0.309 0.00049 1.84 0.000016 <2.0 0.131 <0.00010 <0.00010 <0.010 0.000585 <0.0010 0.494
3-Aug-10 L916942-8 0.35 0.153 <0.000010 0.000605 <0.00050 <0.30 0.121 0.00035 0.42 <0.000010 <2.0 0.058 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0237

MC1
24-Jul-07 L535508-8 1.93 0.421 <0.000010 <0.000050 0.00224 <0.30 <2.0 <0.0010 1.60 <0.000010 <2.0 0.104 <0.00010 <0.00010 <0.010 0.000554 <0.0010 0.388
23-Sep-07 L559547-9 3.01 0.592 <0.000010 0.000191 0.00192 <0.30 <2.0 <0.0010 2.27 <0.000010 <2.0 0.190 <0.00010 <0.00010 <0.010 0.000297 <0.0010 0.359
28-May-08 L635965-2 3.15 0.776 <0.000010 <0.00010 0.00510 <0.30 0.540 0.00128 2.45 0.000095 <2.0 0.220 <0.00020 <0.00020 <0.010 0.00172 <0.0020 1.35
5-Jun-08 L639617-8 Replicate1 3.69 1.30 <0.000010 0.000570 0.00760 <0.30 0.610 0.00176 3.18 0.000065 <2.0 0.208 <0.00020 <0.00020 <0.010 0.00273 <0.0020 1.25
5-Jun-08 L639617-7 Replicate2 3.65 1.29 <0.000010 0.000770 0.00760 <0.30 0.610 0.00184 3.16 0.000061 <2.0 0.212 <0.00020 <0.00020 <0.010 0.00265 <0.0020 1.22
11-Jun-08 L642688-9 4.48 1.53 0.000010 0.000058 0.00787 <0.30 0.630 0.00152 3.80 0.000091 <2.0 0.248 <0.00010 <0.00010 <0.010 0.00266 <0.0010 1.15
26-Jun-08 L650936-29 4.13 1.38 <0.000010 <0.000050 0.00609 <0.30 0.561 0.00105 3.53 0.000075 <2.0 0.233 <0.00010 <0.00010 <0.010 0.00164 <0.0010 0.904
3-Jul-08 L652071-6 3.01 1.09 <0.000010 0.00152 0.00690 0.32 0.470 0.00264 2.34 0.000108 <2.0 0.145 <0.00020 <0.00020 <0.010 0.00170 <0.0020 1.58
25-Jul-08 L662220-8 2.12 0.666 <0.000010 <0.000050 0.00228 <0.30 0.305 0.00070 1.99 <0.000010 <2.0 0.155 <0.00010 <0.00010 <0.010 0.000578 <0.0010 0.416

21-Aug-08 50155639 - - - - - - - - - - - - - - - - - -
10-Sep-08 L683687-4 2.10 0.598 <0.000010 <0.000050 0.00206 <0.30 0.289 0.00057 1.63 0.000059 <2.0 0.154 <0.00010 <0.00010 <0.010 0.000119 <0.0010 0.252
2-Oct-08 L691752-7 1.11 0.207 <0.000010 0.000782 <0.00050 <0.30 0.237 0.00039 0.86 <0.000010 <2.0 0.097 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0256
29-Oct-08 L703445-11 5.23 1.47 <0.000010 <0.000050 0.00480 <0.30 0.571 0.00132 4.13 <0.000010 2.1 0.357 <0.00010 <0.00010 <0.010 0.00103 <0.0010 0.751
5-Dec-08 L717413-20 7.15 1.81 0.000010 0.000068 0.00441 <0.30 0.771 0.00144 4.57 <0.000010 3.5 0.554 <0.00010 <0.00010 <0.010 0.000432 <0.0010 0.835
4-Mar-09 L740333-7 - - - - - - - - - - - - - - - - - -
28-Apr-09 L759011-1 7.39 1.94 <0.000010 <0.00010 0.00790 <0.30 1.08 0.00208 5.16 0.000022 3.6 0.520 <0.00020 <0.00020 <0.010 0.00171 <0.0020 0.725
27-May-09 L771080-8 5.09 1.35 <0.000010 0.00103 0.00979 <0.30 0.598 0.00350 3.34 0.000057 <2.0 0.280 <0.00010 <0.00010 <0.010 0.00271 <0.0010 2.52

2-Jul-09 L787346-18 4.58 1.07 <0.000010 <0.000050 0.00452 <0.30 0.468 0.00114 3.24 <0.000010 <2.0 0.324 <0.00010 <0.00010 <0.010 0.00102 <0.0010 0.735
4-Aug-09 L801967-5 0.98 0.338 <0.000010 0.000139 0.00089 <0.30 0.183 0.00016 0.82 <0.000010 <2.0 0.079 <0.00010 <0.00010 <0.010 0.000013 <0.0010 0.113
22-Aug-09 L809879-11 1.34 0.396 <0.000010 <0.000050 0.00117 <0.30 0.211 0.00026 1.05 <0.000010 <2.0 0.115 <0.00010 <0.00010 <0.010 0.000023 <0.0010 0.204
27-Sep-09 L824535-8 3.42 0.946 <0.000010 <0.000050 0.00369 <0.30 0.419 0.00099 2.83 <0.000010 <2.0 0.253 <0.00010 <0.00010 <0.010 0.000650 <0.0010 0.498
31-Oct-09 L837185-8 5.52 1.70 <0.000010 0.000070 0.00550 <0.30 0.586 0.00150 4.67 <0.000010 2.6 0.451 <0.00010 <0.00010 <0.010 0.00117 <0.0010 0.852
26-Nov-09 L844495-18 7.67 1.99 <0.000010 <0.000050 0.00511 <0.30 0.746 0.00139 4.89 <0.000010 3.9 0.631 <0.00010 <0.00010 <0.010 0.000953 <0.0010 1.08
26-May-10 L891484-10 2.58 0.876 <0.000010 0.000064 0.00366 <0.30 0.422 0.00096 2.18 0.000051 <2.0 0.220 <0.00010 <0.00010 <0.010 0.00114 <0.0010 1.16

5-Jul-10 L905787-18 2.76 0.879 <0.000010 <0.000050 0.00359 <0.30 0.361 0.00063 2.60 0.000033 <2.0 0.195 <0.00010 <0.00010 <0.010 0.000841 <0.0010 0.523
3-Aug-10 L916942-10 0.78 0.277 <0.000010 0.000355 <0.00050 <0.30 0.164 0.00030 0.66 <0.000010 <2.0 0.075 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0596
27-Aug-10 L926457-18 1.48 0.414 <0.000010 <0.000050 0.00128 <0.30 0.214 0.00021 1.21 <0.000010 <2.0 0.124 <0.00010 <0.00010 <0.010 0.000066 <0.0010 0.215
28-Sep-10 L938295-10 2.08 0.643 <0.000010 <0.000050 0.00260 <0.30 0.283 0.00057 1.74 <0.000010 <2.0 0.152 <0.00010 <0.00010 <0.010 0.000429 <0.0010 0.267
21-Oct-10 L946802-7 8.88 2.19 <0.000010 0.000444 0.0107 <0.30 0.709 0.00211 5.60 0.000044 2.4 0.519 <0.00010 <0.00010 <0.010 0.00214 <0.0010 1.67
15-Nov-10 L955725-17 7.92 2.09 <0.000010 0.000117 0.00842 <0.30 0.697 0.00159 5.47 0.000029 2.7 0.539 <0.00010 <0.00010 <0.010 0.00158 <0.0010 1.29
31-Mar-11 L991777-11 9.88 2.67 <0.000010 0.000108 0.00649 <0.30 0.875 0.00119 4.61 <0.000010 4.6 0.825 <0.00010 <0.00010 <0.010 0.000233 <0.0010 0.994
2-May-11 L1002688-15 8.17 2.27 <0.000010 <0.000050 0.00609 <0.30 0.802 0.00155 4.36 <0.000010 3.5 0.711 <0.00010 <0.00010 <0.010 0.000371 <0.0010 0.707
5-Jun-11 L1014013-12 3.18 1.04 <0.000010 0.000244 0.00553 <0.30 0.376 0.00102 2.48 0.000030 <2.0 0.216 <0.00010 <0.00010 <0.010 0.00153 <0.0010 0.800
4-Jul-11 L1028827-8 3.32 1.09 <0.000010 <0.000050 0.00508 <0.30 0.405 0.00065 3.00 0.000044 <2.0 0.212 0.00004 <0.00010 <0.010 0.00110 <0.0010 0.676

1-Aug-11 L1041095-6 2.21 0.601 <0.000010 <0.000050 0.00249 <0.30 0.257 0.00040 1.83 <0.000010 <2.0 0.165 0.00002 <0.00010 <0.010 0.000428 <0.0010 0.399
5-Sep-11 L1054953-4 2.31 0.666 <0.000010 <0.000050 0.00282 <0.30 0.295 0.00056 1.93 <0.000010 <2.0 0.176 0.00002 <0.00010 <0.010 0.000445 <0.0010 0.472
1-Oct-11 L1067383-13 5.72 1.31 <0.000010 0.000114 0.00635 <0.30 0.552 0.00133 4.25 0.000019 <2.0 0.363 0.00005 <0.00010 <0.010 0.00145 <0.0010 1.10
26-Oct-11 L1079029-16 7.38 1.76 <0.000010 0.000085 0.00754 <0.30 0.698 0.00167 5.19 0.000023 2.5 0.485 0.00005 <0.00010 <0.010 0.00167 <0.0010 1.39
27-Mar-12 L1131394-13 12.1 3.33 <0.000010 <0.000050 0.00749 <0.30 0.971 0.00118 5.35 <0.000010 5.3 0.945 0.00005 <0.00010 <0.010 0.00147 <0.0010 1.74
1-May-12 L1143005-13 7.52 2.00 <0.000010 0.000135 0.00822 <0.30 0.644 0.00193 4.57 0.000034 2.2 0.539 0.00003 0.00012 <0.010 0.00185 <0.0010 1.12
28-May-12 L1155050-11 5.62 1.49 <0.000010 0.00440 0.00970 1.25 0.507 0.00681 3.65 0.000049 <2.0 0.353 0.00006 <0.00010 <0.010 0.00262 0.0022 2.88

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC1 27-Jun-12 L1171873-7 4.73 1.87 <0.000010 0.000227 0.00840 <0.30 0.505 0.00105 3.64 0.000046 <2.0 0.250 0.00004 <0.00010 <0.010 0.00239 <0.0010 1.09
1-Aug-12 L1190018-14 2.03 0.583 <0.000010 0.000076 0.00263 <0.30 0.321 0.00040 2.31 <0.000010 <2.0 0.154 0.00002 <0.00010 <0.010 0.000455 <0.0010 0.404
5-Oct-12 L1221669-18 4.55 1.02 <0.000010 0.000140 0.00527 <0.30 0.470 0.00106 3.37 0.000020 <2.0 0.297 0.00004 <0.00010 <0.010 0.00103 <0.0010 1.02
6-Feb-13 L1267070-4 10.4 2.74 <0.000010 <0.000050 0.00641 <0.30 0.869 0.00110 5.00 0.000011 4.5 0.806 0.00005 <0.00010 <0.010 0.00111 <0.0010 1.60
1-Apr-13 L1285027-27 10.4 2.76 <0.000010 0.000064 0.00629 <0.30 0.863 0.00137 4.56 <0.000010 4.5 0.866 0.00004 <0.00010 <0.010 0.000577 <0.0010 1.29
2-May-13 L1297319-10 10.6 2.80 <0.000010 <0.000050 0.00740 <0.30 0.818 0.00134 4.89 0.000011 3.7 0.807 0.00003 <0.00010 <0.010 0.00145 <0.0010 1.20
5-Jun-13 L1313121-33 4.23 1.25 <0.000010 0.000359 0.00764 <0.30 0.443 0.00121 2.89 0.000048 <2.0 0.228 0.00004 <0.00010 <0.010 0.00194 <0.0010 1.33
1-Jul-13 L1328124-7 1.43 0.500 <0.000010 <0.000050 0.00200 <0.30 0.218 0.00029 1.16 0.000010 <2.0 0.096 <0.000010 <0.00010 <0.010 0.000287 <0.0010 0.283
31-Jul-13 L1341914-4 0.71 0.258 <0.000010 0.000302 0.00069 <0.30 0.148 0.00021 0.53 <0.000010 <2.0 0.063 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0721
9-Sep-13 L1360460-8 1.06 0.272 <0.000010 0.000290 0.00081 <0.30 0.155 0.00019 0.68 <0.000010 <2.0 0.097 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.106
2-Oct-13 L1373280-4 3.76 0.896 <0.000010 <0.000050 0.00308 <0.30 0.388 0.00062 2.31 <0.000010 <2.0 0.286 0.00002 <0.00010 <0.010 0.000540 <0.0010 0.576

17-Nov-13 L1393661-6 8.92 1.99 <0.000010 0.000078 0.00698 <0.30 0.692 0.00137 4.58 0.000015 2.9 0.567 0.00005 <0.00010 0.013 0.00132 <0.0010 1.54
26-Nov-13 L1398084-21 Replicate1 8.68 2.31 <0.000010 0.000064 0.00722 <0.30 0.714 0.00133 4.96 0.000017 3.5 0.618 0.00005 <0.00010 0.014 0.00136 <0.0010 1.67
26-Nov-13 L1398084-14 Replicate2 8.83 2.28 <0.000010 0.000085 0.00727 <0.30 0.738 0.00127 4.83 0.000020 3.2 0.607 0.00005 <0.00010 0.013 0.00134 <0.0010 1.61
10-Dec-13 L1403324-17 9.52 2.25 <0.000010 <0.000050 0.00745 <0.30 0.735 0.00127 5.19 0.000014 3.4 0.706 0.00006 <0.00010 0.015 0.00131 <0.0010 1.69
18-Dec-13 L1406226-3 9.43 2.36 <0.000010 0.000075 0.00631 <0.30 0.721 0.00146 4.78 0.000012 3.3 0.719 0.00004 <0.00010 0.013 0.00116 <0.0010 1.21
19-Jan-14 L1415007-6 11.6 3.23 <0.000010 0.000179 0.00930 <0.30 0.800 0.00162 5.33 0.000014 3.7 0.793 0.00005 0.00013 <0.010 0.00163 <0.0010 1.85
3-Feb-14 L1423439-4 11.8 2.92 <0.000010 0.000093 0.00875 <0.30 0.808 0.00147 5.12 0.000012 4.1 0.781 0.00004 <0.00010 0.011 0.00173 <0.0010 1.94
1-Mar-14 L1428456-1 11.8 2.98 <0.000010 0.000067 0.00789 <0.30 0.846 0.00134 4.95 <0.000010 4.6 0.842 0.00005 <0.00010 0.015 0.00159 <0.0010 2.13
5-Apr-14 L1440389-47 11.5 3.28 <0.000010 <0.000050 0.00758 <0.30 0.858 0.00138 4.85 <0.000010 4.6 0.880 0.00004 <0.00010 0.012 0.00133 <0.0010 1.63
7-May-14 L1454422-3 5.05 1.21 <0.000010 0.000120 0.00513 <0.30 0.474 0.00129 3.07 0.000023 <2.0 0.329 0.00002 <0.00010 <0.010 0.00109 <0.0010 0.792

27-May-14 L1462243-18 4.14 1.02 <0.000010 0.000432 0.00710 <0.30 0.412 0.00128 2.98 0.000035 <2.0 0.256 0.00004 <0.00010 <0.010 0.00157 <0.0010 1.52
3-Jun-14 L1466849-7 4.41 1.10 <0.000010 0.000419 0.00808 <0.30 0.431 0.00125 2.96 0.000044 <2.0 0.262 0.00004 <0.00010 <0.010 0.00172 <0.0010 1.45
8-Jun-14 L1469016-4 4.59 1.40 <0.000010 0.000316 0.00836 <0.30 0.462 0.00107 3.42 0.000044 <2.0 0.268 0.00005 <0.00010 <0.010 0.00187 <0.0010 1.31
19-Jun-14 L1475203-23 4.14 1.31 <0.000010 0.000160 0.00743 <0.30 0.416 0.00089 3.55 0.000030 <2.0 0.222 0.00005 <0.00010 <0.010 0.00159 <0.0010 1.06
26-Jun-14 L1479007-18 3.09 1.03 <0.000010 0.000066 0.00506 <0.30 0.364 0.00058 2.59 0.000036 <2.0 0.163 0.00003 <0.00010 <0.010 0.00114 <0.0010 0.734
2-Jul-14 L1482361-6 1.90 0.789 <0.000010 <0.000050 0.00319 <0.30 0.303 0.00039 1.85 0.000020 <2.0 0.128 0.00001 <0.00010 <0.010 0.000490 <0.0010 0.413

7-Aug-14 L1500006-8 1.51 0.401 <0.000010 <0.000050 0.00168 <0.30 0.200 0.00029 1.19 <0.000010 <2.0 0.123 0.00001 <0.00010 <0.010 0.000135 <0.0010 0.293
9-Sep-14 L1517070-4 1.56 0.388 <0.000010 <0.000050 0.00140 <0.30 0.192 0.00028 1.16 <0.000010 <2.0 0.130 0.00001 <0.00010 <0.010 0.000156 <0.0010 0.267
12-Sep-14 L1517902-14 2.36 0.548 <0.000010 <0.000050 0.00211 <0.30 0.252 0.00042 1.72 <0.000010 <2.0 0.183 0.00002 <0.00010 <0.010 0.000324 <0.0010 0.435
21-Sep-14 L1522239-12 1.23 0.449 <0.000010 0.000137 0.00151 <0.30 0.270 0.00039 1.18 <0.000010 <2.0 0.099 <0.000010 <0.00010 <0.010 0.000013 <0.0010 0.220
4-Oct-14 L1529967-20 2.43 0.628 <0.000010 <0.000050 0.00301 <0.30 0.291 0.00056 1.93 0.000011 <2.0 0.168 0.00002 <0.00010 <0.010 0.000543 <0.0010 0.504

11-Nov-14 L1546887-11 8.71 1.900 <0.000010 0.000114 0.00855 <0.30 0.710 0.00155 5.36 0.000020 2.7 0.524 0.00006 <0.00010 0.013 0.001500 <0.0010 1.860
18-Nov-14 L1549335-4 8.10 1.890 <0.000010 0.000138 0.00806 <0.30 0.714 0.00142 5.46 0.000028 2.6 0.538 0.00006 <0.00010 0.012 0.001360 <0.0010 1.760
26-Nov-14 L1552499-9 9.17 2.160 <0.000010 0.000132 0.00813 <0.30 0.749 0.00162 5.22 0.000017 3.1 0.596 0.00006 <0.00010 0.012 0.001370 <0.0010 1.700
4-Dec-14 L1556366-9 9.02 2.180 <0.000010 0.000058 0.00799 <0.30 0.757 0.00139 5.26 0.000016 3.1 0.613 0.00006 <0.00010 <0.010 0.001350 <0.0010 1.830
7-Dec-14 L1556392-5 10.40 2.310 <0.000010 0.000140 0.00836 <0.30 0.806 0.00132 5.45 0.000021 3.3 0.658 0.00006 <0.00010 0.014 0.001360 <0.0010 2.000
24-Jan-15 L1570999-5 9.37 2.420 <0.000010 0.000067 0.00789 <0.30 0.748 0.00150 5.23 0.000064 3.1 0.649 0.00004 <0.00010 0.012 0.001390 <0.0010 1.390
22-Feb-15 L1581377-6 9.93 2.540 <0.000010 0.000089 0.00793 <0.30 0.740 0.00131 5.31 0.000015 4.2 0.814 0.00005 <0.00010 0.011 0.001530 <0.0010 2.110
21-Mar-15 L1590526-5 10.20 2.560 <0.000010 <0.000050 0.00781 <0.30 0.792 0.00146 4.93 0.000010 3.6 0.732 0.00004 <0.00010 <0.010 0.001240 <0.0010 1.710
25-Apr-15 L1603745-4 8.34 1.950 <0.0000050 0.000088 0.00704 <0.30 0.689 0.00161 4.40 0.000015 2.6 0.539 0.00003 <0.00010 <0.010 0.001280 <0.00050 1.170
13-May-15 L1612636-38 4.62 0.951 <0.0000050 0.000446 0.00692 <0.30 0.445 0.00146 2.71 0.000073 <2.0 0.264 0.00003 <0.00010 <0.010 0.001330 <0.00050 1.670
20-Jun-15 L1631335-6 2.94 0.840 <0.0000050 <0.000050 0.00434 <0.30 0.296 0.00055 2.51 0.000020 <2.0 0.181 0.00003 <0.00010 <0.010 0.000811 <0.00050 0.687
17-Jul-15 L1644833-10 1.25 0.297 <0.0000050 0.000058 0.00128 <0.30 0.177 0.00024 0.89 <0.000010 <2.0 0.096 <0.000010 <0.00010 <0.010 0.000062 <0.00050 0.219

26-Aug-15 L1665599-37 1.73 0.363 <0.0000050 <0.000050 0.00170 <0.30 0.198 0.00032 1.29 <0.000010 <2.0 0.121 0.00001 <0.00010 <0.010 0.000255 <0.00050 0.305
24-Sep-15 L1679782-5 5.90 1.110 <0.0000050 0.000107 0.00595 <0.30 0.517 0.00112 3.87 0.000021 <2.0 0.344 0.00004 <0.00010 <0.010 0.001020 <0.00050 1.120
26-Oct-15 L1694687-5 6.45 1.500 <0.0000050 0.000228 0.00812 <0.30 0.572 0.00140 4.84 0.000029 <2.0 0.378 0.00005 <0.00010 <0.010 0.001430 <0.00050 1.400
17-Nov-15 L1704732-8 9.41 2.130 <0.0000050 0.000163 0.00842 <0.30 0.684 0.00158 5.56 0.000015 2.7 0.530 0.00006 <0.00010 <0.010 0.001350 <0.00050 1.840
19-Dec-15 L1716796-5 10.20 2.310 <0.0000050 0.000131 0.00735 <0.30 0.718 0.00136 5.29 0.000014 3.3 0.649 0.00005 <0.00010 <0.010 0.001230 <0.00050 1.630
23-Jan-16 L1727972-29 10.40 2.390 <0.0000050 0.000052 0.00726 <0.30 0.838 0.00139 5.73 0.000012 3.9 0.737 0.00006 <0.00010 0.017 0.001270 <0.00050 1.750
24-Feb-16 L1738788-9 12.20 2.930 <0.0000050 0.000274 0.00944 <0.30 0.845 0.00153 5.85 0.000020 4.0 0.820 0.00006 <0.00010 <0.010 0.001810 <0.00050 2.260

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC1 26-Mar-16 L1748992-11 10.90 2.420 <0.0000050 0.000051 0.00798 <0.30 0.862 0.00173 5.25 0.000012 3.4 0.699 0.00004 <0.00010 0.012 0.001300 <0.00050 1.490
26-Apr-16 L1761558-29 6.63 1.300 0.000012 0.001420 0.00919 0.38 0.660 0.00279 3.91 0.000032 2.1 0.369 0.00005 <0.00010 <0.010 0.001670 0.0016 2.660
19-May-16 L1772515-8 3.37 0.719 <0.0000050 0.000112 0.00478 <0.30 0.360 0.00090 2.42 0.000025 <2.0 0.207 0.00002 <0.00010 <0.010 0.000784 <0.00050 0.872
19-Jun-16 L1787135-4 2.41 0.673 <0.0000050 <0.000050 0.00348 <0.30 0.294 0.00043 2.05 0.000014 <2.0 0.155 0.00002 <0.00010 <0.010 0.000551 <0.00050 0.477
16-Jul-16 L1800582-4 1.14 0.311 <0.0000050 <0.000050 0.00114 <0.30 0.157 0.00019 0.91 <0.000010 <2.0 0.087 <0.000010 <0.00010 <0.010 0.000057 <0.00050 0.191

20-Aug-16 L1818676-11 0.95 0.224 <0.0000050 <0.000050 0.00088 <0.30 0.123 0.00016 0.66 <0.000010 <2.0 0.079 <0.000010 <0.00010 <0.010 0.000014 <0.00050 0.133
16-Sep-16 L1832249-2 Replicate1 1.65 0.476 <0.0000050 <0.000050 0.00216 <0.30 0.191 0.00035 1.29 <0.000010 <2.0 0.112 <0.000010 <0.00010 <0.010 0.000287 <0.00050 0.168
16-Sep-16 L1832249-10 Replicate2 1.78 0.519 <0.0000050 <0.000050 0.00232 <0.30 0.193 0.00034 1.32 <0.000010 <2.0 0.119 <0.000010 <0.00010 <0.010 0.000295 <0.00050 0.181
25-Oct-16 L1850386-11 7.60 1.65 <0.0000050 <0.000050 0.00698 <0.30 0.666 0.000977 4.73 0.000015 2.7 0.509 0.000049 <0.00010 <0.010 0.00109 <0.00050 1.33
22-Nov-16 L1862185-11 11.9 2.59 <0.0000050 0.000125 0.0103 <0.30 0.912 0.00142 5.84 0.000022 3.8 0.659 0.000063 <0.00010 <0.010 0.00159 <0.00050 2.30
17-Dec-16 L1872192-5 11.4 2.40 <0.0000050 <0.000050 0.00820 <0.30 0.821 0.00109 5.62 0.000011 3.5 0.729 0.000059 <0.00010 <0.010 0.00130 <0.00050 1.72
10-Feb-17 L1891018-9 11.7 2.60 <0.0000050 0.000065 0.00735 <0.30 0.869 0.00104 5.13 <0.000010 4.2 0.768 0.000047 <0.00010 <0.010 0.00109 <0.00050 1.72
20-May-17 L1929753-4 6.83 1.43 <0.0000050 0.00153 0.00965 0.48 0.477 0.00335 3.09 0.000036 <2.0 0.338 0.000041 <0.00010 <0.010 0.00168 0.00147 2.29

26-Aug-2017 L1983785-16 1.78 0.450 <0.0000050 0.000063 0.00209 <0.30 0.181 0.000315 1.20 <0.000010 <2.0 0.122 <0.000010 <0.00010 <0.010 0.000307 <0.00050 0.252
27-Sep-2017 L2001337-5  1.31 0.394 <0.0000050 0.000054 0.00145 <0.30 0.21 0.000418 0.89 <0.000010 <2.0 0.105 <0.000010 <0.00010 <0.010 0.000013 <0.00050 0.169
28-Oct-2017 L2015832-1  5.17 1.070 <0.0000050 0.000066 0.00622 <0.30 0.478 0.000832 3.35 0.000029 <2.0 0.317 0.000030 <0.00010 <0.010 0.000986 <0.00050 0.873
25-Nov-2017 L2030143-2  10.1 2.120 <0.0000050 0.000106 0.00929 <0.30 0.731 0.00134 5.89 0.000019 3.2 0.61 0.000063 <0.00010 <0.010 0.00157 <0.00050 1.91
5-Dec-2017 L2033141-6  10.9 2.380 0.0000090 0.000062 0.00911 <0.30 0.726 0.00127 5.96 0.000016 3.3 0.621 0.000060 <0.00010 <0.010 0.0014 <0.00050 1.92
19-Jan-2018 L2048146-3  10.3 2.320 <0.0000050 <0.000050 0.00705 <0.30 0.705 0.00101 5.13 <0.000010 3.7 0.624 0.000046 <0.00010 <0.010 0.00118 <0.00050 1.6
20-Feb-2018 L2061201-9 Replicate1 11.2 2.530 <0.0000050 <0.000050 0.00777 <0.30 0.821 0.00121 5.29 <0.000010 4.0 0.813 0.000053 <0.00010 <0.010 0.00138 <0.00050 1.7
20-Feb-2018 L2061201-34 Replicate2 11.4 2.590 <0.0000050 <0.000050 0.00785 <0.30 0.834 0.00118 5.51 <0.000010 4.3 0.836 0.000054 <0.00010 <0.010 0.00131 <0.00050 1.66
27-Mar-2018 L2074292-16  12.4 2.710 <0.0000050 <0.000050 0.0071 <0.30 0.829 0.00104 5.41 0.000011 4.3 0.841 0.000047 <0.00010 <0.010 0.00121 <0.00050 1.58
22-Apr-2018 L2084010-2  11.4 2.620 <0.0000050 0.000065 0.00802 <0.30 0.81 0.00128 5.10 0.000011 3.8 0.784 0.000042 <0.00010 <0.010 0.00141 <0.00050 1.34
9-May-2018 L2093552-12  5.27 1.270 <0.0000050 0.000303 0.0082 <0.30 0.479 0.00147 2.90 0.000059 <2.0 0.253 0.000032 <0.00010 <0.010 0.00136 <0.00050 1.37
17-Jun-2018 L2115837-2  2.2 0.815 <0.0000050 <0.000050 0.00326 <0.30 0.273 0.000357 1.63 0.000022 <2.0 0.134 0.000014 <0.00010 <0.010 0.000416 <0.00050 0.379
15-Jul-2018 L2132363-2  1.94 0.468 <0.0000050 <0.000050 0.00225 <0.30 0.205 0.000315 1.36 <0.000010 <2.0 0.129 0.000014 <0.00010 <0.010 0.000337 <0.00050 0.388

MC1B
24-Jan-15 L1570999-7 7.63 1.770 <0.000010 <0.000050 0.00593 <0.30 0.654 0.00192 4.38 0.000026 2.7 0.553 0.00003 <0.00010 0.012 0.000870 <0.0010 1.040
22-Feb-15 L1581377-8 Replicate1 7.69 1.790 <0.000010 0.000166 0.00557 <0.30 0.639 0.00176 4.41 <0.000010 3.5 0.662 0.00004 <0.00010 0.013 0.000884 <0.0010 1.430
22-Feb-15 L1581377-7 Replicate2 7.73 1.780 <0.000010 0.000225 0.00589 <0.30 0.646 0.00176 4.37 <0.000010 3.5 0.661 0.00004 <0.00010 0.013 0.000920 <0.0010 1.460
21-Mar-15 L1590526-6 8.27 1.810 <0.000010 <0.000050 0.00574 <0.30 0.704 0.00185 4.18 <0.000010 3.3 0.613 0.00003 <0.00010 <0.010 0.000553 <0.0010 1.210
25-Apr-15 L1603745-6 6.89 1.430 <0.0000050 0.000082 0.00535 <0.30 0.631 0.00186 3.91 <0.000010 2.2 0.474 0.00002 <0.00010 <0.010 0.000773 <0.00050 0.846
12-May-15 L1612636-31 4.85 0.956 <0.0000050 0.000312 0.00675 <0.30 0.460 0.00168 3.06 0.000040 <2.0 0.269 0.00003 <0.00010 <0.010 0.001270 <0.00050 1.620
20-Jun-15 L1631335-5 2.80 0.745 <0.0000050 <0.000050 0.00388 <0.30 0.305 0.00061 2.54 0.000017 <2.0 0.175 0.00002 <0.00010 <0.010 0.000717 <0.00050 0.604
17-Jul-15 L1644833-7 1.31 0.297 <0.0000050 <0.000050 0.00131 <0.30 0.183 0.00028 0.95 <0.000010 <2.0 0.102 <0.000010 <0.00010 <0.010 0.000035 <0.00050 0.220

26-Aug-15 L1665599-30 1.75 0.340 <0.0000050 <0.000050 0.00158 <0.30 0.205 0.00034 1.36 <0.000010 <2.0 0.126 0.00001 <0.00010 <0.010 0.000176 <0.00050 0.285
24-Sep-15 L1679782-4 5.29 0.929 <0.0000050 0.000271 0.00516 <0.30 0.505 0.00136 3.68 0.000016 <2.0 0.321 0.00003 <0.00010 <0.010 0.000834 <0.00050 0.916
26-Oct-15 L1694687-1 5.46 1.190 <0.0000050 0.000103 0.00631 <0.30 0.530 0.00148 4.27 0.000021 <2.0 0.346 0.00004 <0.00010 <0.010 0.001140 <0.00050 1.110
15-Nov-15 L1704708-13 8.11 1.550 <0.0000050 <0.000050 0.00660 <0.30 0.643 0.00149 4.73 0.000015 2.5 0.479 0.00004 <0.00010 <0.010 0.001060 <0.00050 1.270
19-Dec-15 L1716796-6 8.44 1.710 <0.0000050 <0.000050 0.00555 <0.30 0.655 0.00169 4.52 <0.000010 3.0 0.553 0.00004 <0.00010 <0.010 0.000788 <0.00050 1.190
23-Jan-16 L1727972-28 8.49 1.760 <0.0000050 <0.000050 0.00524 <0.30 0.745 0.00174 4.86 <0.000010 3.5 0.619 0.00004 <0.00010 0.016 0.000859 <0.00050 1.280
24-Feb-16 L1738788-11 9.67 2.150 <0.0000050 0.000093 0.00707 <0.30 0.715 0.00184 5.10 0.000013 3.6 0.669 0.00004 <0.00010 <0.010 0.001260 <0.00050 1.650
26-Mar-16 L1748992-10 9.02 1.760 <0.0000050 0.000053 0.00601 <0.30 0.749 0.00222 4.53 <0.000010 3.2 0.597 0.00003 <0.00010 0.011 0.000805 <0.00050 1.100
26-Apr-16 L1761558-28 5.62 0.986 0.000015 0.000746 0.00703 <0.30 0.617 0.00206 3.66 0.000021 <2.0 0.328 0.00004 <0.00010 <0.010 0.001280 0.0008 2.010
18-May-16 L1772515-3 3.50 0.594 <0.0000050 <0.000050 0.00421 <0.30 0.346 0.00087 2.53 0.000012 <2.0 0.223 0.00002 <0.00010 <0.010 0.000688 <0.00050 0.672
19-Jun-16 L1787135-5 2.35 0.608 <0.0000050 <0.000050 0.00324 <0.30 0.309 0.00054 2.11 0.000012 <2.0 0.153 0.00002 <0.00010 <0.010 0.000476 <0.00050 0.429
16-Jul-16 L1800582-5 1.21 0.304 <0.0000050 <0.000050 0.00116 <0.30 0.159 0.00022 0.98 <0.000010 <2.0 0.095 <0.000010 <0.00010 <0.010 0.000038 <0.00050 0.193

20-Aug-16 L1818676-10 1.01 0.227 <0.0000050 0.000084 0.00087 <0.30 0.133 0.00021 0.70 <0.000010 <2.0 0.085 0.00001 <0.00010 <0.010 <0.000010 <0.00050 0.130
16-Sep-16 L1832249-3  1.63 0.433 <0.0000050 <0.000050 0.00200 <0.30 0.187 0.00034 1.28 <0.000010 <2.0 0.115 <0.000010 <0.00010 <0.010 0.000172 <0.00050 0.159
25-Oct-16 L1850386-10 6.64 1.30 <0.0000050 <0.000050 0.00559 <0.30 0.605 0.00127 4.29 <0.000010 2.5 0.441 0.000037 <0.00010 <0.010 0.000863 <0.00050 1.05
21-Nov-16 L1862185-5 9.57 1.84 <0.0000050 <0.000050 0.00730 <0.30 0.789 0.00152 4.86 0.000010 3.3 0.576 0.000048 <0.00010 <0.010 0.00117 <0.00050 1.55

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC1B 17-Dec-16 L1872192-4 9.20 1.68 <0.0000050 <0.000050 0.00540 <0.30 0.700 0.00146 4.86 <0.000010 3.2 0.606 0.000036 <0.00010 <0.010 0.000917 <0.00050 1.30
10-Feb-17 L1891018-8 9.45 1.87 <0.0000050 <0.000050 0.00543 <0.30 0.792 0.00140 4.27 <0.000010 3.8 0.652 0.000031 <0.00010 <0.010 0.000595 <0.00050 1.20
20-May-17 L1929753-5 6.12 1.18 <0.0000050 0.000677 0.00808 <0.30 0.472 0.00241 3.06 0.000028 <2.0 0.315 0.000033 <0.00010 <0.010 0.00141 0.00069 1.86

26-Aug-2017 L1983785-18 1.81 0.419 <0.0000050 <0.000050 0.00189 <0.30 0.186 0.000372 1.23 <0.000010 <2.0 0.126 <0.000010 <0.00010 <0.010 0.000252 <0.00050 0.238
27-Sep-2017 L2001337-6  1.31 0.332 <0.0000050 0.000088 0.00132 <0.30 0.225 0.000405 0.926 <0.000010 <2.0 0.104 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.161
28-Oct-2017 L2015832-3  4.57 0.873 <0.0000050 <0.000050 0.005 <0.30 0.463 0.00104 3.02 0.000027 <2.0 0.303 0.000025 <0.00010 <0.010 0.000757 <0.00050 0.648
25-Nov-2017 L2030143-3  8.46 1.62 <0.0000050 <0.000050 0.00699 <0.30 0.696 0.00161 4.88 0.000018 3.1 0.528 0.000047 <0.00010 <0.010 0.00122 <0.00050 1.41
5-Dec-2017 L2033141-7  8.7 1.81 <0.0000050 <0.000050 0.00698 <0.30 0.646 0.00149 4.88 0.000011 3.0 0.565 0.000049 <0.00010 <0.010 0.00106 <0.00050 1.44
19-Jan-2018 L2048146-4  8.57 1.79 <0.0000050 <0.000050 0.00558 <0.30 0.653 0.00146 4.52 <0.000010 3.5 0.557 0.000036 <0.00010 <0.010 0.000861 <0.00050 1.26
20-Feb-2018 L2061201-8  9.21 1.84 <0.0000050 <0.000050 0.00578 <0.30 0.729 0.00154 4.5 <0.000010 3.8 0.708 0.000040 <0.00010 <0.010 0.000964 <0.00050 1.25
27-Mar-2018 L2074292-14  10.6 2.05 <0.0000050 <0.000050 0.00557 <0.30 0.764 0.00153 4.6 <0.000010 4.1 0.738 0.000034 <0.00010 <0.010 0.000726 <0.00050 1.19
22-Apr-2018 L2084010-3  9.38 1.86 <0.0000050 <0.000050 0.00615 <0.30 0.736 0.0019 4.46 <0.000010 3.4 0.641 0.000029 <0.00010 <0.010 0.000764 <0.00050 0.985
9-May-2018 L2093552-13  4.65 1.06 0.0000303 0.000125 0.00686 <0.30 0.463 0.00138 2.86 0.000043 <2.0 0.245 0.000025 <0.00010 <0.010 0.00117 <0.00050 1.16
17-Jun-2018 L2115837-3  2.24 0.741 <0.0000050 <0.000050 0.00322 <0.30 0.273 0.00046 1.68 0.000022 <2.0 0.142 0.000015 <0.00010 <0.010 0.000352 <0.00050 0.379
15-Jul-2018 L2132363-3 Replicate1 1.89 0.431 <0.0000050 <0.000050 0.0022 <0.30 0.216 0.000338 1.45 <0.000010 <2.0 0.131 0.000013 <0.00010 <0.010 0.000286 <0.00050 0.344
15-Jul-2018 L2132363-20 Replicate2 1.93 0.443 <0.0000050 <0.000050 0.00222 <0.30 0.22 0.000319 1.42 <0.000010 <2.0 0.13 0.000013 <0.00010 <0.010 0.000305 <0.00050 0.35

MC2
17-Jan-10 L855505-6 6.65 0.654 <0.000010 0.00271 0.00251 <0.30 0.802 0.00303 2.67 <0.000010 4.6 0.420 <0.00010 <0.00010 <0.010 0.000401 <0.0010 0.0752
3-Mar-10 L866873-6 6.82 0.660 <0.000010 0.00287 0.00221 <0.30 0.810 0.00315 2.53 <0.000010 4.9 0.425 <0.00010 <0.00010 <0.010 0.000499 <0.0010 0.0497

28-Mar-10 L873292-1 6.67 0.763 <0.000010 0.00252 0.00295 <0.30 0.761 0.00282 2.53 <0.000010 3.9 0.371 <0.00010 <0.00010 <0.010 0.000375 <0.0010 0.0569
1-May-10 L884476-4 5.66 0.675 <0.000010 0.00125 0.00380 <0.30 0.653 0.00361 2.17 <0.000010 2.8 0.310 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.399
26-May-10 L891484-9 2.98 0.437 <0.000010 0.000274 0.00247 <0.30 0.530 0.00209 1.64 <0.000010 <2.0 0.197 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.521

5-Jul-10 L905787-19 2.81 0.494 <0.000010 0.000361 0.00238 <0.30 0.508 0.00135 1.70 <0.000010 <2.0 0.184 <0.00010 <0.00010 <0.010 0.000020 <0.0010 0.254
3-Aug-10 L916942-9 0.96 0.0351 <0.000010 0.000968 <0.00050 <0.30 0.328 0.00093 0.60 <0.000010 <2.0 0.089 <0.00010 <0.00010 <0.010 0.000019 <0.0010 <0.0010

27-Aug-10 L926457-19 1.90 0.269 <0.000010 0.00104 0.00090 <0.30 0.361 0.00123 1.14 <0.000010 <2.0 0.134 <0.00010 <0.00010 <0.010 0.000012 <0.0010 0.0769
28-Sep-10 L938295-9 2.12 0.259 <0.000010 0.00140 0.00134 <0.30 0.557 0.00164 1.25 <0.000010 <2.0 0.141 <0.00010 <0.00010 <0.010 0.000074 <0.0010 0.0103
21-Oct-10 L946802-6 3.16 0.257 <0.000010 0.00183 0.00189 <0.30 0.722 0.00245 2.16 <0.000010 <2.0 0.271 <0.00010 <0.00010 <0.010 0.000068 <0.0010 0.0720
15-Nov-10 L955725-18 5.96 0.636 <0.000010 0.00223 0.00358 <0.30 0.732 0.00317 2.34 <0.000010 2.5 0.311 <0.00010 <0.00010 <0.010 0.000112 <0.0010 0.137
15-Dec-10 L963832-8 5.57 0.0235 <0.000010 0.00229 0.00243 <0.30 2.52 0.00142 2.23 <0.000010 <2.0 0.370 <0.00010 <0.00010 <0.010 0.000389 <0.0010 0.0074
1-Feb-11 L975149-6 7.47 0.843 <0.000010 0.00259 0.00251 <0.30 0.882 0.00317 2.85 <0.000010 4.9 0.467 <0.00010 <0.00010 0.010 0.000315 <0.0010 0.0809
5-Mar-11 L985810-6 7.58 0.738 <0.000010 0.00259 0.00229 <0.30 0.991 0.00318 2.43 <0.000010 5.1 0.428 <0.00010 <0.00010 <0.010 0.000335 <0.0010 0.0733
31-Mar-11 L991777-8 8.15 0.781 <0.000010 0.00262 0.00295 <0.30 0.938 0.00316 2.70 <0.000010 5.1 0.460 <0.00010 <0.00010 <0.010 0.000361 <0.0010 0.0848
2-May-11 L1002688-14 7.89 0.695 <0.000010 0.00263 0.00333 <0.30 0.939 0.00425 2.53 <0.000010 3.7 0.430 <0.00010 <0.00010 <0.010 0.000427 <0.0010 0.0441
5-Jun-11 L1014013-13 2.99 0.468 <0.000010 0.000156 0.00305 <0.30 0.622 0.00190 1.76 <0.000010 <2.0 0.189 <0.00010 <0.00010 <0.010 0.000027 <0.0010 0.326
4-Jul-11 L1028827-9 2.96 0.566 <0.000010 0.000212 0.00308 <0.30 0.536 0.00153 1.83 <0.000010 <2.0 0.187 0.00002 <0.00010 <0.010 0.000033 <0.0010 0.299

1-Aug-11 L1041095-7 2.23 0.308 <0.000010 0.000873 0.00164 <0.30 0.393 0.00122 1.30 <0.000010 <2.0 0.149 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.135
5-Sep-11 L1054953-3 2.31 0.310 <0.000010 0.00178 0.00176 <0.30 0.544 0.00151 1.30 <0.000010 <2.0 0.162 <0.000010 <0.00010 <0.010 0.000016 <0.0010 0.0628
1-Oct-11 L1067383-25 Replicate1 5.12 0.562 <0.000010 0.00122 0.00394 <0.30 0.711 0.00301 2.34 <0.000010 <2.0 0.274 0.00002 <0.00010 <0.010 0.000033 <0.0010 0.359
1-Oct-11 L1067383-14 Replicate2 5.16 0.569 <0.000010 0.00118 0.00404 <0.30 0.733 0.00297 2.40 <0.000010 2.0 0.277 0.00002 <0.00010 <0.010 0.000029 <0.0010 0.367
26-Oct-11 L1079029-17 5.79 0.609 <0.000010 0.00223 0.00395 <0.30 0.767 0.00313 2.52 <0.000010 2.5 0.316 0.00002 <0.00010 <0.010 0.000082 <0.0010 0.253
27-Nov-11 L1091310-8 6.88 0.728 <0.000010 0.00315 0.00314 <0.30 0.872 0.00334 2.41 <0.000010 3.6 0.387 0.00002 <0.00010 <0.010 0.000291 <0.0010 0.106

9-Jan-12 L1103291-15 Replicate1 7.44 0.798 <0.000010 0.00294 0.00308 <0.30 0.919 0.00302 2.66 <0.000010 4.0 0.438 0.00002 <0.00010 <0.010 0.000279 <0.0010 0.0801
9-Jan-12 L1103291-8 Replicate2 7.60 0.800 <0.000010 0.00301 0.00296 <0.30 0.928 0.00309 2.64 <0.000010 3.9 0.433 0.00002 <0.00010 <0.010 0.000294 <0.0010 0.0750
30-Jan-12 L1111122-4 7.99 0.821 <0.000010 0.00315 0.00309 <0.30 0.976 0.00332 2.55 <0.000010 4.6 0.433 0.00002 <0.00010 <0.010 0.000361 <0.0010 0.0948
27-Mar-12 L1131394-12 8.96 0.922 <0.000010 0.00369 0.00358 <0.30 1.07 0.00364 3.57 <0.000010 5.8 0.480 0.00002 <0.00010 <0.010 0.000831 0.0013 0.430
1-May-12 L1143005-14 6.11 0.641 <0.000010 0.00259 0.00378 <0.30 0.668 0.00352 2.30 <0.000010 2.3 0.339 0.00002 <0.00010 <0.010 0.000140 <0.0010 0.0692
28-May-12 L1155050-12 4.82 0.580 <0.000010 0.000235 0.00542 <0.30 0.601 0.00327 2.69 <0.000010 <2.0 0.237 0.00002 <0.00010 <0.010 0.000790 <0.0010 1.05
28-Jun-12 L1171583-6 3.80 0.876 <0.000010 <0.000050 0.00505 <0.30 0.581 0.00172 2.71 0.000013 <2.0 0.194 0.00002 <0.00010 <0.010 0.000992 <0.0010 0.535
1-Aug-12 L1190018-15 2.06 0.311 <0.000010 0.000720 0.00176 <0.30 0.369 0.00113 1.24 <0.000010 <2.0 0.145 0.00001 <0.00010 <0.010 0.000012 <0.0010 0.150
5-Oct-12 L1221669-19 4.13 0.450 <0.000010 0.000578 0.00300 <0.30 0.581 0.00244 2.10 <0.000010 <2.0 0.224 0.00002 <0.00010 <0.010 <0.000010 <0.0010 0.377
9-Feb-13 L1267868-15 7.88 0.752 <0.000010 0.00264 0.00251 <0.30 0.928 0.00330 2.49 <0.000010 5.0 0.452 0.00002 <0.00010 <0.010 0.000413 <0.0010 0.0689

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC2 3-Mar-13 L1275970-10 7.60 0.646 <0.000010 0.00271 0.00217 <0.30 0.894 0.00334 2.35 <0.000010 5.0 0.475 0.00002 <0.00010 <0.010 0.000561 <0.0010 0.0496
1-Apr-13 L1285027-32 Replicate1 8.19 0.773 <0.000010 0.00269 0.00278 <0.30 0.909 0.00320 2.56 <0.000010 5.1 0.489 0.00002 <0.00010 <0.010 0.000483 <0.0010 0.0612
1-Apr-13 L1285027-31 Replicate2 8.30 0.770 <0.000010 0.00265 0.00260 <0.30 0.905 0.00325 2.56 <0.000010 5.1 0.484 0.00002 <0.00010 <0.010 0.000469 <0.0010 0.0605
1-May-13 L1297319-4 Replicate1 7.91 0.750 <0.000010 0.00251 0.00284 <0.30 0.843 0.00380 2.45 <0.000010 4.1 0.424 0.00001 <0.00010 <0.010 0.000438 <0.0010 0.0382
1-May-13 L1297319-3 Replicate2 7.87 0.724 <0.000010 0.00244 0.00279 <0.30 0.848 0.00378 2.54 <0.000010 3.9 0.414 0.00001 <0.00010 <0.010 0.000430 <0.0010 0.0354
5-Jun-13 L1313500-2 3.57 0.651 <0.000010 0.000054 0.00462 <0.30 0.519 0.00192 2.37 0.000016 <2.0 0.187 0.00002 <0.00010 <0.010 0.000988 <0.0010 0.688
1-Jul-13 L1328124-8 1.50 0.154 <0.000010 0.00142 0.00052 <0.30 0.367 0.00083 0.84 <0.000010 <2.0 0.130 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0100
31-Jul-13 L1341914-3 0.87 0.137 <0.000010 0.000885 0.00065 <0.30 0.270 0.00058 0.58 <0.000010 <2.0 0.072 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0123
10-Sep-13 L1362721-10 1.40 0.145 <0.000010 0.00108 <0.00050 <0.30 0.300 0.00081 0.74 <0.000010 <2.0 0.108 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0265
2-Oct-13 L1373280-3 4.19 0.444 <0.000010 0.00204 0.00179 <0.30 0.615 0.00232 1.60 <0.000010 <2.0 0.258 0.00001 <0.00010 <0.010 0.000085 <0.0010 0.0735

17-Nov-13 L1393661-5 7.09 0.761 <0.000010 0.00183 0.00326 <0.30 0.844 0.00306 2.30 <0.000010 3.1 0.380 0.00002 <0.00010 0.010 0.000148 <0.0010 0.272
27-Nov-13 L1398084-17 6.91 0.805 <0.000010 0.00222 0.00286 <0.30 0.843 0.00313 2.09 <0.000010 3.4 0.371 0.00002 <0.00010 0.011 0.000116 <0.0010 0.119
3-Dec-13 L1400285-11 7.05 0.789 <0.000010 0.00187 0.00328 <0.30 0.856 0.00337 2.40 <0.000010 3.4 0.404 0.00002 <0.00010 0.011 0.000267 <0.0010 0.223
10-Dec-13 L1403324-20 7.06 0.700 <0.000010 0.00285 0.00252 <0.30 0.833 0.00319 2.05 <0.000010 3.5 0.409 0.00002 <0.00010 0.012 0.000148 <0.0010 0.128
18-Dec-13 L1406226-11 7.21 0.655 <0.000010 0.00258 0.00213 <0.30 0.841 0.00346 2.28 <0.000010 3.7 0.434 0.00002 <0.00010 0.010 0.000373 <0.0010 0.0423
15-Jan-14 L1413912-20 Replicate1 6.57 0.533 <0.000010 0.00189 0.00248 <0.30 0.855 0.00318 2.43 <0.000010 2.1 0.334 0.00001 <0.00010 <0.010 0.000272 <0.0010 0.0480
15-Jan-14 L1413912-8 Replicate2 6.36 0.495 <0.000010 0.00182 0.00241 <0.30 0.865 0.00317 2.30 <0.000010 <2.0 0.321 0.00001 <0.00010 <0.010 0.000281 <0.0010 0.0481
3-Feb-14 L1423439-7 8.11 0.791 <0.000010 0.00230 0.00301 <0.30 0.846 0.00346 2.45 <0.000010 4.4 0.414 0.00002 <0.00010 <0.010 0.000300 <0.0010 0.138
1-Mar-14 L1428456-6 8.55 0.854 <0.000010 0.00261 0.00288 <0.30 0.864 0.00344 2.43 <0.000010 5.4 0.473 0.00002 <0.00010 0.013 0.000346 <0.0010 0.121
1-Apr-14 L1440389-32 8.42 0.829 <0.000010 0.00263 0.00248 <0.30 0.906 0.00328 2.30 <0.000010 5.2 0.461 0.00002 <0.00010 0.010 0.000473 <0.0010 0.0617
7-May-14 L1454422-10 4.96 0.436 <0.000010 0.00216 0.00293 <0.30 0.571 0.00427 2.03 <0.000010 <2.0 0.255 0.00001 <0.00010 <0.010 0.000077 <0.0010 0.0598

27-May-14 L1462243-46 Replicate1 3.54 0.402 <0.000010 <0.000050 0.00378 <0.30 0.516 0.00246 2.20 0.000011 <2.0 0.201 0.00002 <0.00010 <0.010 0.000353 <0.0010 0.553
27-May-14 L1462243-19 Replicate2 3.59 0.396 <0.000010 0.000133 0.00387 <0.30 0.539 0.00250 2.35 0.000011 <2.0 0.200 0.00002 <0.00010 <0.010 0.000326 <0.0010 0.569
3-Jun-14 L1466849-10 Replicate1 3.64 0.457 <0.000010 0.00131 0.00440 <0.30 0.609 0.00271 2.88 0.000015 <2.0 0.204 0.00002 <0.00010 0.013 0.000635 0.0017 0.623
3-Jun-14 L1466849-8 Replicate2 3.56 0.447 <0.000010 <0.000050 0.00435 <0.30 0.527 0.00216 2.26 0.000012 <2.0 0.201 0.00002 <0.00010 <0.010 0.000611 <0.0010 0.595
8-Jun-14 L1469016-10 Replicate1 3.71 0.643 <0.000010 <0.000050 0.00501 <0.30 0.581 0.00196 2.53 0.000012 <2.0 0.216 0.00002 <0.00010 <0.010 0.000784 <0.0010 0.609
8-Jun-14 L1469016-9 Replicate2 3.78 0.646 <0.000010 <0.000050 0.00487 <0.30 0.585 0.00181 2.46 0.000011 <2.0 0.215 0.00002 <0.00010 <0.010 0.000775 <0.0010 0.616
19-Jun-14 L1475203-25 3.67 0.664 <0.000010 <0.000050 0.00434 <0.30 0.520 0.00166 2.35 0.000010 <2.0 0.190 0.00002 <0.00010 <0.010 0.000606 <0.0010 0.533
26-Jun-14 L1479007-19 2.93 0.585 <0.000010 0.000077 0.00452 <0.30 0.489 0.00154 1.72 <0.000010 <2.0 0.169 0.00002 <0.00010 <0.010 0.000063 <0.0010 0.372
2-Jul-14 L1482361-30 Replicate1 1.96 0.380 <0.000010 0.00133 0.00192 <0.30 0.409 0.00110 1.21 <0.000010 <2.0 0.134 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.103
2-Jul-14 L1482361-9 Replicate2 1.89 0.409 <0.000010 0.00101 0.00208 <0.30 0.412 0.00103 1.22 <0.000010 <2.0 0.130 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.106

7-Aug-14 L1500006-6 1.72 0.224 <0.000010 0.00104 0.00105 <0.30 0.354 0.00097 0.99 <0.000010 <2.0 0.125 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0795
9-Sep-14 L1517070-8 1.86 0.198 <0.000010 0.00144 0.00060 <0.30 0.385 0.00111 0.92 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000010 <0.0010 0.0170
12-Sep-14 L1517902-15 2.49 0.281 <0.000010 0.00123 0.00140 <0.30 0.416 0.00139 1.31 <0.000010 <2.0 0.168 <0.000010 <0.00010 <0.010 0.000012 <0.0010 0.122
21-Sep-14 L1522239-15 Replicate1 1.52 0.0208 <0.000010 0.00263 <0.00050 <0.30 0.759 0.00159 0.84 <0.000010 <2.0 0.124 0.00001 <0.00010 <0.010 0.000080 <0.0010 <0.0030
21-Sep-14 L1522239-11 Replicate2 1.53 0.0030 <0.000010 0.00257 <0.00050 <0.30 0.762 0.00164 0.81 <0.000010 <2.0 0.124 0.00001 <0.00010 <0.010 0.000079 <0.0010 <0.0030
28-Sep-14 L1527109-23 Replicate1 1.39 0.0222 <0.000010 0.00209 0.00017 <0.30 0.554 0.00136 0.80 <0.000010 0.5 0.111 <0.000050 <0.00010 <0.010 0.000075 <0.0010 <0.0030
28-Sep-14 L1527109-15 Replicate2 1.49 0.0362 <0.000010 0.00197 0.00063 <0.30 0.605 0.00133 1.36 <0.000010 0.5 0.113 <0.000050 <0.00010 0.013 0.000086 0.0014 0.0035
4-Oct-14 L1529967-17 2.37 0.3080 <0.000010 0.00108 0.00194 <0.30 0.498 0.00168 1.28 <0.000010 <2.0 0.152 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.1050

11-Nov-14 L1546887-14 6.28 0.6020 <0.000010 0.00173 0.00365 <0.30 0.783 0.00339 2.25 <0.000010 2.8 0.323 0.00002 <0.00010 0.011 0.000041 <0.0010 0.2850
18-Nov-14 L1549335-6 6.05 0.6040 <0.000010 0.00219 0.00350 <0.30 0.793 0.00336 2.39 <0.000010 2.9 0.342 0.00003 <0.00010 <0.010 0.000028 <0.0010 0.2590
26-Nov-14 L1552499-8 6.43 0.5950 <0.000010 0.00220 0.00309 <0.30 0.791 0.00341 2.33 <0.000010 3.3 0.351 0.00002 <0.00010 <0.010 0.000140 <0.0010 0.1640
4-Dec-14 L1556366-5 6.52 0.6470 <0.000010 0.00203 0.00336 <0.30 0.803 0.00340 2.35 <0.000010 3.2 0.383 0.00002 <0.00010 <0.010 0.000129 <0.0010 0.2380
7-Dec-14 L1556392-6 7.38 0.6630 <0.000010 0.00228 0.00317 <0.30 0.840 0.00348 2.30 <0.000010 3.5 0.387 0.00002 <0.00010 0.012 0.000132 <0.0010 0.2100
24-Jan-15 L1570999-8 6.27 0.5990 <0.000010 0.00220 0.00342 <0.30 0.746 0.00334 2.26 <0.000010 2.7 0.348 0.00002 <0.00010 <0.010 0.000248 <0.0010 0.0727
22-Feb-15 L1581377-17 7.43 0.6990 <0.000010 0.00267 0.00280 <0.30 0.822 0.00347 2.20 <0.000010 4.4 0.451 0.00002 <0.00010 <0.010 0.000301 <0.0010 0.0823
21-Mar-15 L1590526-7 7.29 0.6770 <0.000010 0.00249 0.00342 <0.30 0.798 0.00340 2.36 <0.000010 4.1 0.387 0.00002 <0.00010 <0.010 0.000303 <0.0010 0.0945
25-Apr-15 L1603745-7 6.75 0.5810 <0.0000050 0.00232 0.00431 <0.30 0.740 0.00373 2.34 <0.000010 2.8 0.341 0.00001 <0.00010 <0.010 0.000206 <0.00050 0.0770
12-May-15 L1612636-28 4.59 0.4760 <0.0000050 <0.000050 0.00500 <0.30 0.609 0.00317 2.41 0.000013 <2.0 0.228 0.00003 <0.00010 <0.010 0.000322 <0.00050 0.7400
20-Jun-15 L1631335-4 2.61 0.4230 <0.0000050 0.00006 0.00258 <0.30 0.396 0.00133 1.66 <0.000010 <2.0 0.156 0.00001 <0.00010 <0.010 0.000031 <0.00050 0.3100
17-Jul-15 L1644833-4 1.47 0.1900 <0.0000050 0.00079 0.00096 <0.30 0.331 0.00081 0.85 <0.000010 <2.0 0.104 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0702

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed
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Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC2 26-Aug-15 L1665599-27 Replicate1 2.00 0.2060 <0.0000050 0.00105 0.00117 <0.30 0.380 0.00106 1.04 <0.000010 <2.0 0.129 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0846
26-Aug-15 L1665599-19 Replicate2 1.97 0.2010 <0.0000050 0.00106 0.00115 <0.30 0.382 0.00098 1.01 <0.000010 <2.0 0.126 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0799
24-Sep-15 L1679782-13 Replicate1 5.18 0.4760 <0.0000050 0.00071 0.00342 <0.30 0.690 0.00271 2.13 <0.000010 <2.0 0.266 0.00002 <0.00010 <0.010 0.000018 <0.00050 0.3540
24-Sep-15 L1679782-3 Replicate2 5.11 0.4770 <0.0000050 0.00070 0.00341 <0.30 0.671 0.00270 2.19 <0.000010 <2.0 0.266 0.00002 <0.00010 <0.010 0.000019 <0.00050 0.3550
26-Oct-15 L1694687-18 4.83 0.5800 <0.0000050 0.00009 0.00433 <0.30 0.651 0.00273 2.70 <0.000010 <2.0 0.270 0.00002 <0.00010 <0.010 0.000054 <0.00050 0.5290
15-Nov-15 L1704708-11 7.04 0.6980 <0.0000050 0.00105 0.00413 <0.30 0.744 0.00294 2.53 <0.000010 2.7 0.351 0.00003 <0.00010 <0.010 0.000028 <0.00050 0.4060
19-Dec-15 L1716796-8 7.62 0.6810 <0.0000050 0.00237 0.00286 <0.30 0.812 0.00348 2.25 <0.000010 3.6 0.377 0.00002 <0.00010 <0.010 0.000198 <0.00050 0.1100
23-Jan-16 L1727972-26 7.37 0.6650 <0.0000050 0.00244 0.00270 <0.30 0.889 0.00322 2.47 <0.000010 4.3 0.426 0.00002 <0.00010 0.015 0.000312 <0.00050 0.1200
24-Feb-16 L1738788-12 Replicate1 8.42 0.8240 <0.0000050 0.00227 0.00392 <0.30 0.850 0.00354 2.44 <0.000010 4.4 0.440 0.00002 <0.00010 <0.010 0.000215 <0.00050 0.1680
24-Feb-16 L1738788-8 Replicate2 8.24 0.8320 <0.0000050 0.00206 0.00390 <0.30 0.862 0.00347 2.54 <0.000010 4.3 0.428 0.00002 <0.00010 <0.010 0.000197 <0.00050 0.1930
25-Mar-16 L1748992-8 8.03 0.6740 <0.0000050 0.00230 0.00401 <0.30 0.834 0.00347 2.41 <0.000010 3.7 0.395 0.00002 <0.00010 0.010 0.000435 <0.00050 0.0602
26-Apr-16 L1761558-26 5.31 0.4780 <0.0000050 0.00006 0.00474 <0.30 0.709 0.00283 2.74 <0.000010 2.1 0.268 0.00002 <0.00010 <0.010 0.000482 <0.00050 0.9480
18-May-16 L1772515-4 3.69 0.3010 <0.0000050 0.00059 0.00283 <0.30 0.498 0.00238 1.69 <0.000010 <2.0 0.194 0.00001 <0.00010 <0.010 <0.000010 <0.00050 0.2590
19-Jun-16 L1787135-6 2.38 0.3700 <0.0000050 0.00025 0.00232 <0.30 0.443 0.00120 1.43 <0.000010 <2.0 0.146 0.00001 <0.00010 <0.010 0.000022 <0.00050 0.2190
16-Jul-16 L1800582-15 Replicate1 1.37 0.1610 <0.0000050 0.00094 0.00077 <0.30 0.312 0.00087 0.82 <0.000010 <2.0 0.102 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0329
16-Jul-16 L1800582-6 Replicate2 1.44 0.1670 <0.0000050 0.00096 0.00075 <0.30 0.316 0.00081 0.82 <0.000010 <2.0 0.101 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0355

20-Aug-16 L1818676-9 1.24 0.1360 <0.0000050 0.00088 0.00058 <0.30 0.265 0.00070 0.69 <0.000010 <2.0 0.091 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0301
16-Sep-16 L1832249-4 1.81 0.1940 0.000005 0.00107 0.00107 <0.30 0.367 0.00128 0.97 <0.000010 <2.0 0.120 <0.000010 <0.00010 <0.010 0.000016 <0.00050 0.0099

26-Oct-2016 L1850386-38 5.59 0.560 <0.0000050 0.00189 0.00298 <0.30 0.730 0.00323 2.12 <0.000010 2.6 0.330 0.000022 <0.00010 <0.010 0.000076 <0.00050 0.173
21-Nov-2016 L1862185-4 8.37 0.738 <0.0000050 0.00183 0.00398 <0.30 0.976 0.00381 2.33 <0.000010 3.7 0.399 0.000021 <0.00010 <0.010 0.000204 <0.00050 0.225
17-Dec-2016 L1872192-3 7.92 0.661 <0.0000050 0.00183 0.00351 <0.30 0.876 0.00361 2.74 <0.000010 3.8 0.410 0.000018 <0.00010 <0.010 0.000144 <0.00050 0.263
10-Feb-2017 L1891018-28 Replicate1 8.42 0.750 <0.0000050 0.00238 0.00284 <0.30 0.991 0.00304 2.44 <0.000010 5.0 0.441 0.000016 <0.00010 <0.010 0.000267 <0.00050 0.145
10-Feb-2017 L1891018-5 Replicate2 8.29 0.729 <0.0000050 0.00238 0.00276 <0.30 0.950 0.00317 2.37 <0.000010 4.9 0.438 0.000015 <0.00010 <0.010 0.000276 <0.00050 0.128
21-May-2017 L1929753-26 4.43 0.556 <0.0000050 <0.000050 0.00492 <0.30 0.536 0.00285 2.07 <0.000010 <2.0 0.221 0.000017 <0.00010 <0.010 0.000161 <0.00050 0.607
26-Aug-2017 L1983785-19 1.94 0.198 <0.0000050 0.00110 0.00100 <0.30 0.387 0.00117 0.875 <0.000010 <2.0 0.128 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0292
27-Sep-2017 L2001337-7  1.59 0.0358 <0.0000050 0.00180 <0.00050 <0.30 0.824 0.00139 0.812 <0.000010 <2.0 0.132 <0.000010 <0.00010 <0.010 0.000068 <0.00050 <0.0030
26-Oct-2017 L2015842-4  6.41 0.616 <0.0000050 0.00019 0.00498 <0.30 0.768 0.00333 2.66 <0.000010 2.4 0.323 0.000023 <0.00010 <0.010 0.000019 <0.00050 0.51
24-Nov-2017 L2028734-28  7.53 0.779 <0.0000050 0.00167 0.00438 <0.30 0.883 0.00382 2.75 <0.000010 3.5 0.406 0.000023 <0.00010 <0.010 0.000208 0.00143 0.458
5-Dec-2017 L2033141-8  7.58 0.761 <0.0000050 0.00169 0.00372 <0.30 0.807 0.00345 2.17 <0.000010 3.4 0.389 0.000023 <0.00010 <0.010 0.000057 <0.00050 0.235
19-Jan-2018 L2048146-5 Replicate1 8.05 0.756 <0.0000050 0.00226 0.00266 <0.30 0.835 0.00343 2.06 <0.000010 4.4 0.387 0.000017 <0.00010 <0.010 0.000328 <0.00050 0.0739
19-Jan-2018 L2048146-9 Replicate2 8.04 0.744 <0.0000050 0.00321 0.00271 <0.30 0.855 0.00312 2.07 <0.000010 4.5 0.534 0.000025 <0.00010 <0.010 0.000445 <0.00050 0.0726
22-Feb-2018 L2061201-39  9.04 0.803 <0.0000050 0.00243 0.00284 <0.30 0.917 0.00352 2.42 <0.000010 5.2 0.479 0.000018 <0.00010 <0.010 0.000352 <0.00050 0.117
27-Mar-2018 L2074292-15  9.11 0.865 <0.0000050 0.00241 0.00255 <0.30 0.901 0.00315 2.19 <0.000010 5.6 0.493 0.000018 <0.00010 <0.010 0.000364 <0.00050 0.0698
22-Apr-2018 L2084010-4  8.72 0.715 <0.0000050 0.00264 0.00425 <0.30 0.861 0.0039 2.38 <0.000010 4.2 0.433 0.000016 <0.00010 <0.010 0.000555 <0.00050 0.0436
9-May-2018 L2093552-14  4.74 0.66 <0.0000050 <0.000050 0.00593 <0.30 0.596 0.00241 2.49 0.000016 <2.0 0.227 0.000024 <0.00010 <0.010 0.000792 <0.00050 0.709
17-Jun-2018 L2115837-4  2.17 0.0671 <0.0000050 0.00309 <0.00050 <0.30 0.629 0.00158 0.848 <0.000010 <2.0 0.154 <0.000010 <0.00010 <0.010 0.000028 <0.00050 <0.0010
15-Jul-2018 L2132363-4  1.92 0.27 <0.0000050 0.00042 0.00153 <0.30 0.381 0.000973 0.985 <0.000010 <2.0 0.131 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.14

MC2B
17-Nov-13 L1393661-4 7.14 0.760 <0.000010 0.00172 0.00314 <0.30 0.830 0.00306 2.28 <0.000010 3.1 0.369 0.00002 <0.00010 <0.010 0.000149 <0.0010 0.258
26-Nov-13 L1398084-2 6.82 0.805 <0.000010 0.00216 0.00297 <0.30 0.829 0.00324 2.12 <0.000010 3.4 0.373 0.00002 <0.00010 0.010 0.000109 <0.0010 0.145
3-Dec-13 L1400285-10 6.96 0.784 <0.000010 0.00181 0.00318 <0.30 0.853 0.00334 2.42 <0.000010 3.5 0.403 0.00002 <0.00010 0.011 0.000254 <0.0010 0.226
10-Dec-13 L1403324-21 7.02 0.718 <0.000010 0.00275 0.00263 <0.30 0.832 0.00321 2.10 <0.000010 3.5 0.411 0.00002 <0.00010 0.012 0.000147 <0.0010 0.131
18-Dec-13 L1406226-13 Replicate1 7.49 0.694 <0.000010 0.00261 0.00224 <0.30 0.841 0.00349 2.27 <0.000010 3.6 0.430 0.00002 <0.00010 <0.010 0.000396 <0.0010 0.0577
18-Dec-13 L1406226-10 Replicate2 7.53 0.661 <0.000010 0.00257 0.00223 <0.30 0.850 0.00351 2.28 <0.000010 3.7 0.410 0.00002 <0.00010 0.010 0.000392 <0.0010 0.0503
20-Jan-14 L1415007-8 7.66 0.864 <0.000010 0.00242 0.00311 <0.30 0.795 0.00333 2.44 <0.000010 3.7 0.424 0.00002 <0.00010 <0.010 0.000355 <0.0010 0.0903
3-Feb-14 L1423439-6 8.12 0.796 - 0.00232 0.00302 <0.30 0.852 0.00339 2.38 <0.000010 4.2 0.419 0.00002 <0.00010 <0.010 0.000298 <0.0010 0.142
1-Mar-14 L1428456-5 8.52 0.845 <0.000010 0.00267 0.00277 <0.30 0.850 0.00333 2.34 <0.000010 5.3 0.457 0.00002 <0.00010 0.012 0.000377 <0.0010 0.114
1-Apr-14 L1440389-25 8.44 1.10 <0.000010 0.00258 0.00288 <0.30 0.895 0.00319 2.30 <0.000010 5.2 0.508 0.00003 <0.00010 0.010 0.000376 <0.0010 0.103

27-May-14 L1462243-22 3.55 0.405 <0.000010 <0.000050 0.00397 <0.30 0.549 0.00245 2.29 0.000011 <2.0 0.200 0.00002 <0.00010 <0.010 0.000321 <0.0010 0.568
3-Jun-14 L1466849-12 3.61 0.458 <0.000010 <0.000050 0.00439 <0.30 0.548 0.00213 2.27 0.000014 <2.0 0.206 0.00002 <0.00010 <0.010 0.000622 <0.0010 0.610
8-Jun-14 L1469016-8 Replicate 4.11 0.682 <0.000010 <0.000050 0.00513 <0.30 0.546 0.00195 2.46 0.000011 <2.0 0.212 0.00002 <0.00010 <0.010 0.000736 <0.0010 0.616

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.1.  Stream Water Quality Data, Mitchell Creek Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

MC2B 19-Jun-14 L1475203-24 3.52 0.644 <0.000010 <0.000050 0.00417 <0.30 0.496 0.00167 2.35 <0.000010 <2.0 0.190 0.00002 <0.00010 <0.010 0.000619 <0.0010 0.516
26-Jun-14 L1479007-20 2.93 0.584 <0.000010 0.000139 0.00441 <0.30 0.473 0.00156 1.63 <0.000010 <2.0 0.172 0.00002 <0.00010 <0.010 0.000015 <0.0010 0.345
2-Jul-14 L1482361-12 1.92 0.385 <0.000010 0.00119 0.00188 <0.30 0.419 0.00105 1.18 <0.000010 <2.0 0.128 0.00002 <0.00010 <0.010 <0.000010 <0.0010 0.0924
9-Sep-14 L1517070-7 Replicate1 1.89 0.222 <0.000010 0.00142 0.00090 <0.30 0.385 0.00106 0.97 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000013 <0.0010 0.0294
9-Sep-14 L1517070-6 Replicate2 1.90 0.233 <0.000010 0.00138 0.00102 <0.30 0.385 0.00105 0.97 <0.000010 2.4 0.139 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0450
12-Sep-14 L1517902-16 2.48 0.278 <0.000010 0.00127 0.00142 <0.30 0.408 0.00144 1.29 <0.000010 <2.0 0.166 <0.000010 <0.00010 <0.010 0.000013 <0.0010 0.116
21-Sep-14 L1522239-10 1.54 0.0034 <0.000010 0.00259 <0.00050 <0.30 0.751 0.00157 0.81 <0.000010 <2.0 0.121 0.00001 <0.00010 <0.010 0.000086 <0.0010 <0.0030
28-Sep-14 L1527109-22 1.40 0.0385 <0.000010 0.00175 0.00018 <0.30 0.544 0.00123 0.80 <0.000010 0.5 0.109 <0.000050 <0.00010 <0.010 0.000062 <0.0010 <0.0030
4-Oct-14 L1529967-18 2.39 0.3100 <0.000010 0.00105 0.00201 <0.30 0.501 0.00168 1.29 <0.000010 <2.0 0.153 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.1130

11-Nov-14 L1546887-13 6.37 0.6140 <0.000010 0.00176 0.00376 <0.30 0.781 0.00335 2.21 <0.000010 2.8 0.330 0.00002 <0.00010 0.010 0.000042 <0.0010 0.2890
18-Nov-14 L1549335-5 5.96 0.6010 <0.000010 0.00212 0.00335 <0.30 0.771 0.00341 2.36 <0.000010 2.8 0.339 0.00003 <0.00010 <0.010 0.000026 <0.0010 0.2560
26-Nov-14 L1552499-7 6.53 0.6070 <0.000010 0.00233 0.00313 <0.30 0.794 0.00369 2.26 <0.000010 3.2 0.349 0.00003 <0.00010 <0.010 0.000145 <0.0010 0.1320
4-Dec-14 L1556366-6 6.60 0.6580 <0.000010 0.00218 0.00329 <0.30 0.811 0.00347 2.17 <0.000010 3.3 0.381 0.00002 <0.00010 <0.010 0.000172 <0.0010 0.1950
7-Dec-14 L1556392-7 Replicate1 6.74 0.6530 <0.000010 0.00230 0.00323 <0.30 0.835 0.00342 2.23 <0.000010 3.4 0.378 0.00002 <0.00010 0.011 0.000155 <0.0010 0.1830
7-Dec-14 L1556392-8 Replicate2 6.98 0.7020 <0.000010 0.00231 0.00319 <0.30 0.790 0.00338 2.25 <0.000010 3.5 0.388 0.00002 <0.00010 0.012 0.000157 <0.0010 0.1820

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SCT

26-Jun-08 L650936-31 <5.0 185 76.6 7.85 1470.0 120 904.0 1.8 43.1 <1.0 <1.0 43.1 <0.0050 <0.050 <0.50 0.045 0.0307 <0.0010 0.110
9-Sep-08 L682706-5 <5.0 157 62.3 7.81 231.0 99 121.0 2.5 34.9 <1.0 <1.0 34.9 <0.0050 <0.050 <0.50 0.039 0.0126 <0.0010 <0.050
6-Dec-08 L717413-12 <5.0 396 186 8.18 15 272 9 <1.0 94.5 <2.0 <2.0 94.5 <0.0050 <0.050 <0.50 0.058 0.0553 <0.0010 0.055

28-Mar-09 L748538-10 <5.0 473 232 8.13 6.3 320 3.0 2.1 111.0 <2.0 <2.0 111.0 <0.0050 <0.050 <0.50 0.064 0.0164 <0.0010 <0.050
2-Jul-09 L787346-25 <5.0 212 105 7.13 229.0 143 124.0 4.3 47.6 <2.0 <2.0 47.6 <0.0050 <0.050 <0.50 0.039 0.0231 <0.0010 <0.050

26-Nov-09 L844495-24 <5.0 398 221 8.11 8.9 271 6.6 1.3 81.9 <2.0 <2.0 81.9 <0.0050 <0.050 <0.50 0.066 0.0251 <0.0010 <0.050
28-Mar-10 L873293-8 <5.0 431 213 8.12 15.2 297 11.40 2.1 102.0 <2.0 <2.0 102.0 <0.0050 <0.050 <0.50 0.054 0.0313 <0.0010 <0.050

5-Jul-10 L905787-22 <5.0 165 73.4 7.97 141.0 111 90.20 3.1 33.8 <2.0 <2.0 33.8 <0.0050 <0.050 <0.50 0.029 0.0125 <0.0010 <0.050
27-Aug-10 L926457-22 <5.0 135 56.1 8.01 184.0 95 109.0 4.3 30.4 <1.0 <1.0 30.4 <0.0050 <0.050 <0.50 0.031 0.0090 <0.0010 <0.050
15-Nov-10 L955725-21 <5.0 410 198 8.15 16.1 260 27.8 1.9 84.5 <2.0 <2.0 84.5 <0.0050 <0.050 <0.50 0.069 0.0351 <0.0010 <0.050
31-Mar-11 L991777-14 <5.0 482 216 7.88 10.3 328 5.0 6.1 76.8 <2.0 <2.0 76.8 <0.0050 <0.73 <0.50 0.053 <0.0050 <0.0010 <0.050

4-Jul-11 L1028827-3 <5.0 183 76.8 7.90 202.0 134 65.80 2.4 35.4 <2.0 <2.0 35.4 0.0146 <0.050 <0.50 0.045 0.0159 <0.0010 0.094
5-Sep-11 L1054953-11 <5.0 150 62.3 8.14 668.0 104 506.00 4.2 34.5 <2.0 <2.0 34.5 0.0198 <0.050 <0.50 0.044 0.0215 <0.0020 0.099

27-Nov-11 L1091310-7 <5.0 461 217 8.26 9.8 305 16.10 1.4 108.0 <2.0 <2.0 108.0 <0.0050 <0.050 <0.50 0.079 0.0269 <0.0010 <0.050
27-Mar-12 L1131394-7 <5.0 485 223 8.20 8.0 328 6.73 1.8 113.0 <2.0 <2.0 113.0 <0.0050 <0.050 <0.50 0.077 0.0193 <0.0010 <0.050
27-Jun-12 L1171873-4 <5.0 188 83.7 7.86 327.0 135 183.00 2.3 43.3 <2.0 <2.0 43.3 0.0103 <0.050 <0.50 0.052 0.0407 <0.0010 <0.050
5-Sep-12 L1206302-7 <5.0 131 58.3 7.90 163.0 98 88.40 2.4 28.2 <2.0 <2.0 28.2 0.0054 <0.050 <0.50 0.036 0.0097 <0.0010 <0.050
2-Dec-12 L1246043-51 Replicate1 <5.0 418 199 8.16 12.0 282 7.50 2.1 98.8 <2.0 <2.0 98.8 <0.0050 <0.050 <0.50 0.067 0.0116 <0.0010 <0.050
2-Dec-12 L1246043-1 Replicate2 <5.0 419 232 8.15 10.7 287 7.26 2.0 93.9 <2.0 <2.0 93.9 <0.0050 <0.050 <0.50 0.067 0.0114 <0.0010 <0.050
6-Feb-13 L1267070-3 <5.0 455 216 8.18 <3.0 294 4.8 1.8 104.0 <2.0 <2.0 104.0 <0.0050 <0.050 <0.50 0.073 0.0062 <0.0010 <0.050
4-Jun-13 L1313121-24 <5.0 191 93.1 7.96 158.0 133 86.6 13.0 45.6 <2.0 <2.0 45.6 <0.0050 <0.050 <0.50 0.068 0.0439 <0.0010 <0.050

10-Sep-13 L1362721-9 <5.0 98.6 40.8 8.13 178 72 104.0 2.3 22.8 <2.0 <2.0 22.8 0.0119 <0.050 <0.50 0.034 0.0090 <0.0010 <0.050
18-Dec-13 L1406226-1 <5.0 417 201 8.11 7 295 4.3 1.5 92.2 <2.0 <2.0 92.2 <0.0050 <0.050 <0.50 0.076 0.0128 <0.0010 <0.050
19-Jan-14 L1415007-4 <5.0 427 208 8.12 14.1 290 6.0 1.3 89.3 <2.0 <2.0 89.3 <0.0050 <0.050 <0.50 0.066 0.0290 <0.0010 <0.050
1-Apr-14 L1440389-12 <5.0 484 243 8.17 <3.0 339 1.3 <1.0 106.0 <2.0 <2.0 106.0 <0.0050 <0.050 <0.50 0.069 0.0073 <0.0010 <0.050
2-Jul-14 L1482361-15 <5.0 114 49.3 7.86 762 84 313 <1.0 29.9 <2.0 <2.0 29.9 0.0157 <0.050 <0.50 0.037 0.0159 <0.0010 <0.25

11-Nov-14 L1546887-16 <5.0 419 207.0 8.09 55 281 27 1.3 93.4 <2.0 <2.0 93.4 <0.0050 <0.050 <0.50 0.078 0.0275 <0.0010 <0.050
22-Feb-15 L1581377-16 <5.0 464 234.0 8.13 11 301 7 1.3 96.3 <2.0 <2.0 96.3 <0.0050 <0.050 <0.50 0.064 <0.0050 <0.0010 <0.050
13-May-15 L1612636-36 <5.0 318 151.0 8.01 338 207 134 1.9 72.5 <2.0 <2.0 72.5 0.0082 <0.050 <0.50 0.053 0.0999 <0.0010 <0.050
26-Aug-15 L1665599-35 <5.0 121 54.9 7.88 503 120 290 1.6 27.3 <2.0 <2.0 27.3 0.0086 <0.050 <0.50 0.029 0.0123 <0.0010 <0.15
15-Nov-15 L1704708-9 <5.0 431 231 7.98 18 291 22 2.3 87.4 <2.0 <2.0 87.4 <0.0050 <0.050 <0.50 0.071 0.0290 <0.0010 <0.050
23-Jan-16 L1727972-22 <5.0 470 229.0 8.09 5 308 5 1.7 102.0 <2.0 <2.0 102.0 <0.0050 <0.050 <0.50 0.072 0.0079 <0.0010 <0.050
26-Apr-16 L1761558-34 <5.0 329 146.0 8.04 208 231 78 1.4 71.4 <1.0 <1.0 71.4 0.0062 <0.050 <0.50 0.062 0.0608 <0.0010 <0.050
16-Jul-16 L1800582-36 Replicate1 <5.0 106 41.9 7.99 333 88 179 1.6 24.7 <1.0 <1.0 24.7 0.0068 <0.050 <0.50 0.031 0.0084 <0.0010 <0.050
16-Jul-16 L1800582-35 Replicate2 <5.0 119 48.9 8.13 471 101 235 1.3 32.1 <1.0 <1.0 32.1 <0.0050 <0.050 <0.50 0.029 0.0100 <0.0010 <0.060

25-Oct-2016 L1850386-13 <5.0 388 187 7.87 21.2 257 12.2 1.4 79.9 <1.0 <1.0 79.9 <0.0050 <0.050 <0.50 0.070 0.0081 <0.0010 <0.050
10-Feb-2017 L1891018-6 <5.0 481 230 8.05 5.1 315 0.87 1.1 105.0 <1.0 <1.0 105.0 <0.0050 <0.050 <0.50 0.065 0.0077 <0.0010 <0.050
20-May-2017 L1929753-6 <5.0 313 159 7.96 96.3 214 65.6 2.3 68.5 <1.0 <1.0 68.5 <0.0050 <0.050 <0.50 0.056 0.0552 <0.0010 <0.050
26-Aug-2017 L1983785-20 <5.0 110 52.8 7.81 1460 124 1410 1.8 35.3 <1.0 <1.0 35.3 0.0224 <0.050 <0.50 0.032 0.0085 <0.0010 <0.30
25-Nov-2017 L2030143-7  <5.0 420 220 8.07 26.7 327 17.8 1.6 88.5 <1.0 <1.0 88.5 0.0141 <0.050 <0.50 0.072 0.0184 <0.0010 <0.050
20-Feb-2018 L2061201-5  <5.0 476 242 8.15 4.6 315 1.49 1.6 103 <1.0 <1.0 103 0.0132 <0.050 <0.50 0.071 0.008 <0.0010 <0.050
12-May-2018 L2096514-1  <5.0 276 144 8.14 162 201 132 1.1 60.4 <1.0 <1.0 60.4 0.0096 <0.050 <0.50 0.057 0.0715 <0.0010 <0.050

SC0
27-Nov-12 L1243651-5 <5.0 281 139.0 8.11 9 176 10 2.0 63.6 <2.0 <2.0 63.6 0.0098 <0.050 <0.50 0.052 0.0305 0.0019 <0.050
12-Dec-12 L1250701-16 <5.0 342 168.0 8.19 5 213 5 1.5 69.0 <2.0 <2.0 69.0 0.0083 <0.050 <0.50 0.064 0.0394 0.0023 <0.050
31-Jan-13 L1264309-14 21.2 329 156 8.11 <3.0 214 2.95 2.4 75.3 <2.0 <2.0 75.3 <0.0050 <0.050 <0.50 0.061 0.0210 <0.0010 <0.050
19-Feb-13 L1271673-3 <5.0 355 168 8.01 <3.0 227 2.2 3.0 79.3 <2.0 <2.0 79.3 <0.0050 <0.050 <0.50 0.059 0.0347 0.0013 <0.050
14-Mar-13 L1279839-23 <5.0 382 188 8.15 6.3 263 5.6 2.7 82.3 <2.0 <2.0 82.3 <0.0050 <0.050 <0.50 0.061 0.0385 <0.0010 <0.050
24-Apr-13 L1294452-6 <5.0 420 218 8.07 22.0 290 21.5 2.2 91.2 <2.0 <2.0 91.2 <0.0050 <0.050 <0.50 0.06 0.1130 0.0019 <0.050
19-May-13 L1304309-4 <5.0 174 82.6 8.09 102.0 116 91.4 1.3 44.0 <2.0 <2.0 44.0 <0.0050 <0.050 <0.50 0.037 0.0391 <0.0010 0.068

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC0 28-May-13 L1309095-6 <5.0 129 58.8 8.17 295.0 87 218.0 2.4 39.0 <1.0 <1.0 39.0 <0.0050 <0.050 <0.50 0.034 0.0333 0.0012 <0.050
6-Jun-13 L1313730-3 <5.0 139 62.8 7.49 77.1 91 91.0 9.2 32.5 <2.0 <2.0 32.5 <0.0050 <0.050 <0.50 0.05 0.0241 0.0010 <0.050
13-Jun-13 L1317318-10 Replicate1 <5.0 109 49.3 7.92 471.0 73 373.0 2 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.030 0.0170 <0.0010 <0.050
13-Jun-13 L1317318-3 Replicate2 <5.0 109 49.3 7.70 473 64 394 1.9 30.0 <2.0 <2.0 30.0 <0.0050 <0.050 <0.50 0.029 0.0179 <0.0010 <0.050
22-Jun-13 L1321448-3 Replicate1 <5.0 71.4 32.1 8.09 308.0 46 243.0 <1.0 19.1 <2.0 <2.0 19.1 <0.0050 <0.050 <0.50 0.020 <0.0050 <0.0010 <0.050
22-Jun-13 L1321448-9 Replicate2 <5.0 71.3 32.8 7.52 319.0 47 244.0 <1.0 18.4 <2.0 <2.0 18.4 <0.0050 <0.050 <0.50 0.02 0.0149 <0.0010 <0.050
15-Jul-13 L1334719-3 <5.0 72.6 32.1 7.98 120.0 49 31.5 1.9 18.3 <2.0 <2.0 18.3 <0.0050 <0.050 <0.50 0.02 0.0126 <0.0010 <0.050

13-Aug-13 L1348329-1 <5.0 58.7 27.2 8.04 136.0 48 76.6 2 19.4 <2.0 <2.0 19.4 <0.0050 <0.050 <0.50 <0.020 0.0074 <0.0010 <0.050
21-Sep-13 L1366991-6 <5.0 85.5 38.2 8.04 197.0 57 229.0 2 24.9 <1.0 <1.0 24.9 <0.0050 <0.050 <0.50 <0.020 0.0160 <0.0010 <0.050
22-Oct-13 L1383767-2 <5.0 134 62 7.80 304.0 85 193.0 2 31.6 <2.0 <2.0 31.6 <0.0050 <0.050 <0.50 0.024 0.0222 <0.0010 <0.050
19-Nov-13 L1395276-3 <5.0 280 131 7.97 7.2 189 6.8 2.5 58.2 <2.0 <2.0 58.2 0.0065 <0.050 <0.50 0.048 0.0265 <0.0010 <0.050

7-Jan-14 L1410206-4 <5.0 344 166 8.04 1.5 218 1.7 1.5 67.4 <2.0 <2.0 67.4 <0.0050 <0.050 <0.50 0.055 0.0229 <0.0010 <0.050
27-Mar-14 L1439023-2 <5.0 303 144 7.99 <1.0 211 1 1.5 49.7 <2.0 <2.0 49.7 <0.0050 <0.050 <0.50 0.045 0.0586 <0.0010 <0.050
20-Jun-14 L1475184-12 <5.0 118 54 7.63 119.0 82 97.2 4.6 31.0 <2.0 <2.0 31.0 <0.0050 <0.050 <0.50 0.031 0.0177 <0.0010 <0.050
26-Aug-14 L1508870-21 <5.0 56.9 24.4 7.81 97.4 46 79.0 1.6 17.5 <2.0 <2.0 17.5 0.0065 <0.050 <0.50 <0.020 0.0103 <0.0010 <0.050
31-Jan-15 L1573724-12 - 321 160 7.95 <3.0 217 2.7 - 68.2 <2.0 <2.0 68.2 <0.0050 <0.050 <0.50 0.059 0.0810 0.0016 0.062
4-Apr-15 L1595311-2 Replicate1 - 172 91.6 7.44 <3.0 110 6 - 36.3 <1.0 <1.0 36.3 <0.0050 <0.050 <0.50 0.022 0.0560 <0.0010 <0.050
4-Apr-15 L1595311-3 Replicate2 - 190 73.3 7.50 <3.0 127 6 - 39.6 <1.0 <1.0 39.6 <0.0050 <0.050 <0.50 0.025 0.0581 <0.0010 <0.050

16-Aug-15 L1658768-3 - 81.1 33.8 8.11 71 - 70 - - - - 19.9 <0.0050 <0.050 <0.50 <0.020 0.0203 <0.0010 -
20-Sep-15 L1676224-2 - 155 65.8 7.97 111 - 99 - - - - 32.5 0.0125 <0.050 <0.50 0.026 0.0643 <0.0010 -
27-Sep-15 L1679927-2 - 197 86.5 7.76 13 - 9 - - - - 39.2 0.0490 <0.050 <0.50 0.036 0.1420 0.0022 -
4-Oct-15 L1683443-2 - 173 76.3 7.98 59 - 55 - - - - 36.3 0.0491 <0.050 <0.50 0.034 0.1450 0.0020 -
11-Oct-15 L1687458-2 - 133 55.3 7.98 526 - 574 - - - - 31.5 0.0155 <0.050 <0.50 0.023 0.0769 0.0011 -
17-Oct-15 L1689873-2 - 121 53.6 8.18 386.0 - 297.0 - - - - 33.6 0.0142 <0.050 <0.50 0.02 0.0730 0.0012 -
6-Jan-16 L1721512-1 Replicate1 - 392 202 7.73 <3.0 238 2.8 - 73.5 <1.0 <1.0 73.5 <0.0050 <0.050 <0.50 0.071 0.0633 0.0011 <0.050
6-Jan-16 L1721512-3 Replicate2 - 398 202 7.76 <3.0 247 2.6 - 73.8 <1.0 <1.0 73.8 <0.0050 <0.050 <0.50 0.069 0.0622 0.0010 <0.050
5-Mar-16 L1742100-1 - 376 193 7.87 8.3 242 4.9 - - - - 72.8 <0.0050 <0.050 <0.50 0.058 0.1570 0.0018 <0.050

11-May-16 L1768723-2 - 182 82.1 7.98 65.5 - 46.8 - - - - 44.1 <0.0050 <0.050 <0.50 0.042 0.1010 <0.0010 -
16-May-16 L1770904-2 - 135 56.2 8.03 167 - 116 - - - - 34.1 <0.0050 <0.050 <0.50 0.031 0.0912 <0.0010 -
26-May-16 L1775484-2 - 149 63.3 7.93 93.5 - 77.8 - - - - 36.3 <0.0050 <0.050 <0.50 0.031 0.1080 <0.0010 -
30-May-16 L1776996-2 - 152 66.2 7.85 162.0 - 130.0 - - - - 38.0 <0.0050 <0.050 <0.50 0.031 0.0807 <0.0010 -
6-Jun-16 L1780526-2 - 109 47.9 8.16 122.0 - 109.0 - - - - 29.2 0.0058 <0.050 <0.50 0.024 0.0679 <0.0010 -

21-Aug-16 L1817869-3 - 67.2 29 8.08 179 85 91 - - - - 22.1 <0.0050 <0.050 <0.50 <0.020 0.0464 <0.0010 <0.050
18-Sep-16 L1831645-2 Replicate1 - 113 47.6 7.75 74 - 42 - - - - 25.7 <0.0050 <0.050 <0.50 <0.020 0.1250 <0.0010 -
18-Sep-16 L1831645-4 Replicate2 - <2.0 5.85 <1.0 - <0.10 - - - - <2.0 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 -
28-Sep-16 L1836978-2 - 125 56.5 7.67 13 - 21 - - - - 24.6 <0.0050 <0.050 <0.50 0.025 0.1140 <0.0010 -
2-Oct-16 L1838598-2 - 159 65.6 7.68 17 - 18.6 - - - - 31.3 <0.0050 <0.050 <0.50 0.029 0.199 <0.0010 -
10-Oct-16 L1842071-2 - 249 113 7.9 14 - 10.7 - - - - 44.1 <0.0050 <0.050 <0.50 0.036 0.252 <0.0010 -
13-Oct-16 L1843875-2 - 251 119 7.91 8 - 6.08 - - - - 45.7 <0.0050 <0.050 <0.50 0.043 0.241 <0.0010 -
9-Mar-17 L1899982-2 - 393 180 7.97 22.4 - 24 - - - - 83.1 <0.0050 <0.050 <0.50 0.061 0.913 0.0067 -
7-Jun-17 L1939991-2 - 131 57 7.98 124 - 116 - - - - 34.8 <0.0050 <0.050 <0.50 0.031 0.263 <0.0010 -

11-Sep-17 L1990484-2 Replicate1 - 112 50.7 7.71 74.2 - 64.5 - - - - 27.4 0.0062 <0.050 <0.50 <0.020 0.246 <0.0010 -
11-Sep-17 L1990484-3 Replicate2 - 110 50.4 7.7 65.2 - 61.6 - - - - 27.2 0.0064 <0.050 <0.50 <0.020 0.243 <0.0010 -
26-Oct-17 L2015842-1 <5.0 239 118 8.04 9.0 161 8.84 1.4 48.2 <1.0 <1.0 48.2 0.0123 <0.050 <0.50 0.041 0.401 0.0018 0.083
5-Dec-17 L2033141-1 <5.0 314 152 7.92 10.6 201 9.28 2.7 62.6 <1.0 <1.0 62.6 0.0188 <0.050 <0.50 0.063 0.982 0.0029 <0.10
19-Jan-18 L2048146-6  <5.0 413 208 7.94 3.1 277 1.24 1.5 81.1 <1.0 <1.0 81.1 <0.0050 <0.050 <0.50 0.064 0.625 0.0035 <0.063
22-Feb-18 L2061201-32  <5.0 436 222 7.99 <3.0 303 1.14 2.7 81.2 <1.0 <1.0 81.2 <0.0050 <0.050 <0.50 0.071 0.823 0.0024 <0.079
27-Mar-18 L2074292-11  <5.0 452 237 8.1 3.8 315 3.58 <1.0 85.2 <1.0 <1.0 85.2 <0.0050 <0.050 <0.50 0.069 1.03 0.0022 <0.10
22-Apr-18 L2084010-5 Replicate1 8.7 148 86 6.85 18.3 108 37.7 2.1 34.3 <1.0 <1.0 34.3 0.0148 <0.050 <0.50 0.033 0.166 0.0013 0.093
22-Apr-18 L2084010-16 Replicate2 10.3 149 97.5 7.88 11.3 112 27.5 1.6 33 <1.0 <1.0 33 0.0160 <0.050 <0.50 0.033 0.167 0.0011 0.144
12-May-18 L2096514-2  <5.0 193 101 7.99 157.0 147 169 1.2 48.4 <1.0 <1.0 48.4 0.0086 <0.050 <0.50 0.044 0.512 0.0013 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids
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Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)
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Carbonate 
(as CaCO3)
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(as CaCO3)
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CaCO3)
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(as N)

Bromide 
(Br)

Chloride
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Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC0 17-Jun-18 L2115837-5  <5.0 95.7 44.1 8.02 552.0 82 293 1.3 25.6 <1.0 <1.0 25.6 0.0172 <0.050 <0.50 0.021 0.353 <0.0010 <0.050
15-Jul-18 L2132363-5  5.8 87.1 36.6 8.11 95.9 69 104 <1.0 25.5 <1.0 <1.0 25.5 <0.0050 <0.050 <0.50 <0.020 0.185 <0.0010 <0.050

SC1
25-Jul-07 L535508-3 - - 37.5 7.77 - 61 - <1.0 - - - 19.8 <0.0050 <0.050 <0.50 <0.020 0.0110 <0.0010 -
23-Sep-07 L559547-3 - 104 47 7.77 16.0 80 - 2.4 - - - 23.4 <0.0050 <0.050 <0.50 0.024 0.0067 <0.0010 -
28-May-08 L635965-9 Replicate1 94.2 <5.0 211 7.91 140.0 30 46.10 3.9 38.6 <2.0 <2.0 38.6 <0.0050 <0.050 <0.50 0.052 0.0335 <0.0010 <0.050
28-May-08 L635965-8 Replicate2 93.9 <5.0 211 7.76 141.0 21 45.1 5.6 39.1 <2.0 <2.0 39.1 <0.0050 <0.050 <0.50 0.052 0.0340 <0.0010 <0.050
5-Jun-08 L639617-10 64.1 <5.0 154 7.86 96.0 40 53.6 1.9 31.0 <2.0 <2.0 31.0 <0.0050 <0.050 <0.50 0.039 0.0218 <0.0010 <0.050
11-Jun-08 L642688-2 66.5 <5.0 155 7.89 101.0 26 37.2 1.1 34.9 <2.0 <2.0 34.9 <0.0050 <0.050 <0.50 0.031 0.0237 <0.0010 <0.050
26-Jun-08 L650936-30 <5.0 122 60 7.32 61.4 75 57.1 2.5 28.1 <2.0 <2.0 28.1 <0.0050 <0.050 <0.50 0.030 0.0159 <0.0010 <0.050
3-Jul-08 L652071-8 <5.0 101 44.4 7.90 153.0 71 78.10 5.9 23 <2.0 <2.0 23 <0.0050 <0.050 <0.50 0.023 0.0123 <0.0010 <0.050
25-Jul-08 L662220-10 <5.0 89.6 36 7.77 61.7 53 74.80 1.4 21.7 <2.0 <2.0 21.7 <0.0050 <0.050 <0.50 <0.020 0.0143 <0.0010 <0.050
10-Sep-08 L683687-1 <5.0 97.5 43.4 7.73 37.2 57 42.9 1.5 23.0 <2.0 <2.0 23.0 <0.0050 <0.050 <0.50 <0.020 0.0114 <0.0010 <0.050
2-Oct-08 L691752-10 Replicate1 6.6 114 50.3 7.74 291.0 75 350.0 1.2 34.1 <1.0 <1.0 34.1 <0.0050 <0.050 <0.50 <0.020 0.0157 <0.0010 <0.050
2-Oct-08 L691752-9 Replicate2 <5.0 114 50.6 7.87 293.0 94 352.0 <1.0 34.2 <1.0 <1.0 34.2 <0.0050 <0.050 <0.50 <0.020 0.0137 <0.0010 <0.050
29-Oct-08 L703445-12 <5.0 237 104 7.83 <3.0 150 1.5 1.4 45.3 <2.0 <2.0 45.3 <0.0050 <0.050 <0.50 0.039 0.0701 <0.0010 <0.050
6-Dec-08 L717413-30 <5.0 307 138 7.82 <3.0 198 0.6 1.3 49.7 <2.0 <2.0 49.7 <0.0050 <0.050 <0.50 0.050 0.0253 <0.0010 0.085

27-May-09 L771080-2 Replicate1 <5.0 331 166 7.86 8.5 225 10.0 3.5 73.8 <2.0 <2.0 73.8 <0.0050 <0.050 <0.50 0.077 0.0473 <0.0010 <0.050
27-May-09 L771080-1 Replicate2 <5.0 330 170 7.76 11.0 227 10.50 3.8 63.2 <2.0 <2.0 63.2 <0.0050 <0.050 <0.50 0.077 0.0574 0.0014 <0.050

2-Jul-09 L787346-23 <5.0 141 65.5 7.89 12.0 88 26.70 2.8 36.2 <2.0 <2.0 36.2 <0.0050 <0.050 <0.50 0.027 0.0116 <0.0010 <0.050
4-Aug-09 L801967-9 Replicate1 <5.0 66.5 29.8 7.93 115.0 40 132.0 1.1 25.3 <1.0 <1.0 25.3 <0.0050 <0.050 <0.50 <0.020 0.0120 <0.0010 0.056
4-Aug-09 L801967-8 Replicate2 <5.0 68.3 31 8.08 110.0 42 137.0 <1.0 26.0 <1.0 <1.0 26.0 <0.0050 <0.050 <0.50 <0.020 0.0110 <0.0010 0.075
22-Aug-09 L809879-16 <5.0 63.2 27.8 7.99 88.3 47 113.00 <1.0 22 <1.0 <1.0 22 <0.0050 <0.050 <0.50 <0.020 0.0089 <0.0010 <0.050
27-Sep-09 L824535-10 <5.0 108 46 7.80 20.5 85 97.60 2.0 24.8 <1.0 <1.0 24.8 <0.0050 <0.050 <0.50 0.023 0.0136 <0.0010 <0.050
31-Oct-09 L837185-10 <5.0 229 93.4 7.94 <3.0 147 3.6 1.2 44.1 <2.0 <2.0 44.1 <0.0050 <0.050 <0.50 0.032 0.0449 <0.0010 <0.050
1-Dec-09 L845898-4 <5.0 303 142 7.93 <3.0 196 1 2.4 59.0 <2.0 <2.0 59.0 <0.0050 <0.050 <0.50 0.061 0.0628 <0.0010 <0.050
17-Jan-10 L855505-7 <5.0 338 154 8.00 <3.0 231 0.52 3.2 60 <2.0 <2.0 60 <0.0050 <0.050 <0.50 0.049 0.0706 <0.0010 <0.050
3-Mar-10 L866873-7 <5.0 382 172 8.00 <3.0 261 0.5 3.2 64.5 <2.0 <2.0 64.5 <0.0050 <0.050 <0.50 0.075 0.0654 <0.0010 <0.050
28-Mar-10 L873293-9 <5.0 401 196 8.03 <3.0 269 0.75 2.3 83 <2.0 <2.0 83 <0.0050 <0.050 <0.50 0.068 0.1200 <0.0010 <0.050
1-May-10 L884476-5 <5.0 348 179 8.02 <3.0 232 1.3 4.0 65.5 <2.0 <2.0 65.5 0.0080 <0.050 <0.50 0.059 0.0626 <0.0010 <0.050
26-May-10 L891484-16 <5.0 191 88.3 8.04 26.0 125 30.0 3.7 39.5 <2.0 <2.0 39.5 <0.0050 <0.050 <0.50 0.039 0.0226 <0.0010 <0.050

5-Jul-10 L905787-23 <5.0 114 52.3 7.94 25.0 103 75.40 3.0 28 <2.0 <2.0 28 <0.0050 <0.050 <0.50 <0.020 0.0167 <0.0010 <0.050
3-Aug-10 L916942-16 <5.0 63 28.4 7.93 123.0 47 126.00 2.1 21 <1.0 <1.0 21 <0.0050 <0.050 <0.50 <0.020 0.0073 <0.0010 <0.050
27-Aug-10 L926457-23 <5.0 85.5 38.2 8.05 45.5 57 23.50 3.9 25 <1.0 <1.0 25 <0.0050 <0.050 <0.50 <0.020 0.0105 <0.0010 <0.050
28-Sep-10 L938295-16 <5.0 135 59.9 7.74 54 87 74 5.0 30.8 <1.0 <1.0 30.8 <0.0050 <0.050 <0.50 0.026 0.0148 <0.0010 <0.050
15-Nov-10 L955725-22 <5.0 304 151 8.07 <3.0 182 1 2.2 62.0 <2.0 <2.0 62.0 <0.0050 <0.050 <0.50 0.053 0.0619 <0.0010 <0.050
15-Dec-10 L963831-6 <5.0 355 168 8.11 <3.0 223 0.37 4.7 71.0 <2.0 <2.0 71.0 <0.0050 <0.050 <0.50 0.056 0.0717 <0.0010 <0.050
1-Feb-11 L975149-10 Replicate1 <5.0 391 168 7.82 <3.0 261 0.2 3.0 80.3 <2.0 <2.0 80.3 <0.0050 <0.050 <0.50 0.060 0.0865 <0.0010 <0.050
1-Feb-11 L975149-7 Replicate2 <5.0 390 166 7.97 <3.0 260 0.4 3.0 81.9 <2.0 <2.0 81.9 <0.0050 <0.050 <0.50 0.062 0.0888 <0.0010 <0.050
5-Mar-11 L985810-7 <5.0 406 215 8.14 <3.0 269 0.3 4.1 76.1 <2.0 <2.0 76.1 <0.0050 <0.050 <0.50 0.062 0.0614 <0.0010 <0.050
31-Mar-11 L991777-13 <5.0 433 192 7.84 <3.0 289 0.21 5.9 61.5 <2.0 <2.0 61.5 <0.0050 <0.69 <0.50 0.058 0.0522 <0.0010 0.068
2-May-11 L1002688-13 <5.0 438 215 7.64 <3.0 299 1 5.8 82.8 <2.0 <2.0 82.8 <0.0050 <0.050 <0.50 0.060 0.0673 <0.0010 0.133
5-Jun-11 L1014013-15 <5.0 146 64.1 7.94 29.3 97 55.0 3.2 31.9 <2.0 <2.0 31.9 <0.0050 <0.050 <0.50 0.034 0.0287 <0.0010 0.131
4-Jul-11 L1028827-4 <5.0 120 51.9 7.80 36.0 74 43.8 1.2 27.2 <2.0 <2.0 27.2 0.0079 <0.050 <0.50 0.025 0.0129 <0.0010 0.097

1-Aug-11 L1039955-12 <5.0 91.1 38.7 8.35 43 71 70 <1.0 27.0 <1.0 <1.0 27.0 <0.0050 <0.050 <0.50 0.021 0.0165 <0.0010 <0.050
5-Sep-11 L1054953-13 <5.0 126 54.5 8.12 68.8 81 95.40 4.4 27.6 <2.0 <2.0 27.6 <0.0050 <0.050 <0.50 0.027 0.0158 <0.0010 <0.050
1-Oct-11 L1067383-4 <5.0 198 90.7 7.99 <3.0 122 8 3.2 42.3 <2.0 <2.0 42.3 <0.0050 <0.050 <0.50 0.035 0.0447 <0.0010 <0.050
26-Oct-11 L1079029-19 <5.0 265 118 8.01 <3.0 161 2.3 2.9 54.2 <2.0 <2.0 54.2 <0.0050 <0.050 <0.50 0.052 0.0453 <0.0010 <0.050
27-Nov-11 L1091310-9 <5.0 336 148 8.13 <3.0 207 0.7 2.0 68.2 <2.0 <2.0 68.2 <0.0050 <0.050 <0.50 0.065 0.0479 <0.0010 <0.050
27-Feb-12 L1119935-7 <5.0 416 202 8.07 <3.0 260 0.41 2.6 79 <2.0 <2.0 79 <0.0050 <0.050 <0.50 0.082 0.0578 <0.0010 <0.050
27-Mar-12 L1131394-9 <5.0 429 202 8.08 <3.0 296 0.14 2.7 82 <2.0 <2.0 82 <0.0050 <0.050 <0.50 0.085 0.0496 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC1 9-Jan-12 L1103291-5 <5.0 378 175 8.04 <3.0 236 0.56 3.4 78 <2.0 <2.0 78 <0.0050 <0.050 <0.50 0.068 0.0741 <0.0010 <0.050
1-May-12 L1143005-4 <5.0 410 200 8.01 <3.0 276 1.07 4.3 81 <2.0 <2.0 81 <0.0050 <0.050 <0.50 0.067 0.1660 <0.0010 <0.050
28-May-12 L1155050-4 <5.0 271 130 8.10 4.7 177 6.66 3.8 61 <2.0 <2.0 61 <0.0050 <0.050 <0.50 0.059 0.0685 <0.0010 <0.050
28-Jun-12 L1171583-7 <5.0 134 64 7.57 24.0 106 46.60 2.5 33 <2.0 <2.0 33 <0.0050 <0.050 <0.50 0.034 0.0334 <0.0010 <0.050
1-Aug-12 L1190018-4 <5.0 82.6 37.3 7.90 68.4 56 85.5 2.5 21 <2.0 <2.0 21 <0.0050 <0.050 <0.50 <0.020 0.0220 <0.0010 <0.050
5-Sep-12 L1206302-9 <5.0 93.5 42.3 7.90 19.4 68 31.8 2.5 23.8 <2.0 <2.0 23.8 <0.0050 <0.050 <0.50 <0.020 0.0145 <0.0010 <0.050
5-Oct-12 L1221669-24 Replicate1 <5.0 157 65.9 8.06 4 98 18 3.6 31.8 <2.0 <2.0 31.8 <0.0050 <0.050 <0.50 0.031 0.0400 <0.0010 <0.050
5-Oct-12 L1221669-21 Replicate2 <5.0 156 65.6 7.99 3.5 109 17.7 4.4 31.8 <2.0 <2.0 31.8 <0.0050 <0.050 <0.50 0.031 0.0402 <0.0010 <0.050
2-Dec-12 L1246043-7 <5.0 294 157 8.02 <3.0 192 0 2.6 67.0 <2.0 <2.0 67.0 <0.0050 <0.050 <0.50 0.054 0.0718 <0.0010 <0.050
9-Feb-13 L1267868-16 <5.0 368 180 8.22 <3.0 236 0.3 1.5 74.3 <2.0 <2.0 74.3 <0.0050 <0.050 <0.50 0.065 0.0841 <0.0010 <0.050
4-Mar-13 L1275970-14 <5.0 391 180 7.87 <3.0 252 0 2.6 77.9 <2.0 <2.0 77.9 <0.0050 <0.050 <0.50 0.074 0.0743 <0.0010 <0.050
31-Mar-13 L1285027-22 <5.0 390 190 8.11 <3.0 269 0.2 2.0 78.5 <2.0 <2.0 78.5 <0.0050 <0.050 <0.50 0.075 0.0700 0.0014 <0.050
1-May-13 L1297319-6 <5.0 418 208 8.08 <3.0 290 0.2 2.4 76.7 <2.0 <2.0 76.7 <0.0050 <0.050 <0.50 0.089 0.0912 <0.0010 <0.050
5-Jun-13 L1313500-1 <5.0 148 70.9 7.89 17.0 98 47.2 3.4 34.9 <2.0 <2.0 34.9 <0.0050 <0.050 <0.50 0.042 0.0382 <0.0010 <0.050
1-Jul-13 L1328124-9 <5.0 75.7 35.9 7.90 101.0 55 57.80 2.4 21.5 <2.0 <2.0 21.5 <0.0050 <0.050 <0.50 <0.020 0.0160 <0.0010 <0.050
31-Jul-13 L1341914-1 <5.0 60.8 27.3 7.89 98.3 40 106.00 <1.0 17 <2.0 <2.0 17 <0.0050 <0.050 <0.50 <0.020 0.0097 <0.0010 <0.050
10-Sep-13 L1362721-8 <5.0 65.5 29.6 8.19 59.9 52 80.40 1.5 18 <2.0 <2.0 18 0.0059 <0.050 <0.50 <0.020 0.0097 <0.0010 <0.050
2-Oct-13 L1373280-1 <5.0 126 54.0 7.94 8.7 77 13.9 1.3 27.6 <2.0 <2.0 27.6 <0.0050 <0.050 <0.50 0.023 0.0232 <0.0010 <0.050

17-Nov-13 L1393661-3 <5.0 237 112.0 7.57 <3.0 150 0.9 4.7 46.3 <2.0 <2.0 46.3 0.0081 <0.050 <0.50 0.046 0.0487 <0.0010 <0.050
26-Nov-13 L1398084-16 <5.0 255 126 7.89 <3.0 159 1.30 2.2 47 <2.0 <2.0 47 <0.0050 <0.050 <0.50 0.048 0.0565 <0.0010 <0.050
3-Dec-13 L1400285-13 <5.0 267 124 8.00 <3.0 167 1.72 2.0 47.5 <2.0 <2.0 47.5 <0.0050 <0.050 <0.50 0.055 0.0594 <0.0010 <0.050
10-Dec-13 L1403324-18 <5.0 280 134 7.95 <3.0 186 0.8 2.1 55.6 <2.0 <2.0 55.6 <0.0050 <0.050 <0.50 0.056 0.0677 <0.0010 <0.050
20-Dec-13 L1406946-20 <5.0 296 142 7.98 <3.0 185 1.0 2.1 53.4 <2.0 <2.0 53.4 <0.0050 <0.050 <0.50 0.062 0.0619 <0.0010 <0.050
15-Jan-14 L1413912-9 <5.0 328 157 7.99 5 223 3 1.1 58.2 <2.0 <2.0 58.2 <0.0050 <0.050 <0.50 0.056 0.2280 <0.0010 0.061
3-Feb-14 L1423439-5 <5.0 371 179 7.34 <3.0 248 0.61 5.4 74 <2.0 <2.0 74 <0.0050 <0.050 <0.50 0.069 0.0943 <0.0010 <0.050
1-Mar-14 L1428456-11 Replicate1 <5.0 395 195 8.04 <3.0 263 0.21 1.3 71 <2.0 <2.0 71 <0.0050 <0.050 <0.50 0.073 0.0942 <0.0010 <0.050
1-Mar-14 L1428456-4 Replicate2 <5.0 398 192 8.01 <3.0 270 0.3 1.5 69.5 <2.0 <2.0 69.5 <0.0050 <0.050 <0.50 0.072 0.0940 <0.0010 <0.050
1-Apr-14 L1440389-16 <5.0 422 202 8.02 <3.0 291 0.2 1.3 67.8 <2.0 <2.0 67.8 <0.0050 <0.050 <0.50 0.084 0.0856 <0.0010 <0.050
7-May-14 L1454422-9 <5.0 365 186 8.04 <3.0 260 1.5 1.1 74.2 <2.0 <2.0 74.2 <0.0050 <0.050 <0.50 0.063 0.1410 <0.0010 <0.050
27-May-14 L1462243-20 <5.0 201 84.8 7.72 15.1 137 8.34 2.9 43 <2.0 <2.0 43 <0.0050 <0.050 <0.50 0.046 0.0631 <0.0010 <0.050
3-Jun-14 L1466849-9 <5.0 159 73.3 7.70 18.8 114 27.40 3.7 37 <2.0 <2.0 37 <0.0050 <0.050 <0.50 0.039 0.0399 <0.0010 <0.050
8-Jun-14 L1469016-14 <5.0 160 72.5 7.76 12.5 110 19.20 3.0 38 <2.0 <2.0 38 <0.0050 <0.050 <0.50 0.037 0.0326 <0.0010 <0.050
19-Jun-14 L1475203-14 <5.0 144 66.2 7.81 24.6 95 25.30 <1.0 34 <2.0 <2.0 34 <0.0050 <0.050 <0.50 0.034 0.0235 <0.0010 <0.050
26-Jun-14 L1479007-25 <5.0 118 53.6 7.92 60 77 91 2.2 28.0 <2.0 <2.0 28.0 <0.0050 <0.050 <0.50 0.031 0.0218 <0.0010 <0.050
2-Jul-14 L1482361-26 <5.0 110 49 7.81 56 75 60 <1.0 27.8 <2.0 <2.0 27.8 <0.0050 <0.050 <0.50 0.031 0.0189 <0.0010 <0.050

7-Aug-14 L1500006-5 <5.0 70.8 32 7.73 43 50 47 1.1 18.5 <2.0 <2.0 18.5 0.0079 <0.050 <0.50 <0.020 0.0141 <0.0010 <0.050
9-Sep-14 L1517070-1 <5.0 99.9 45 8.11 25 64 20 1.8 21.3 <2.0 <2.0 21.3 <0.0050 <0.050 <0.50 <0.020 0.0110 <0.0010 <0.050
12-Sep-14 L1517902-17 <5.0 95.1 44.3 8.08 28 70 35 2.4 23.1 <2.0 <2.0 23.1 <0.0050 <0.050 <0.50 0.021 0.0144 <0.0010 <0.050
21-Sep-14 L1522239-9 <5.0 97.7 44 7.67 103.0 69 140 1.4 20.6 <2.0 <2.0 20.6 0.0103 <0.050 <0.50 0.021 0.0181 <0.0010 <0.10
28-Sep-14 L1527109-16 <5.0 99.4 45 7.94 50.7 51 101.00 2.1 23.1 <2.0 <2.0 23.1 <0.0050 <0.050 <0.10 <0.020 0.0199 <0.0010 <0.050
4-Oct-14 L1529967-19 <5.0 126 55.4 7.83 33.6 85 51.80 1.9 27.5 <2.0 <2.0 27.5 <0.0050 <0.050 <0.50 0.026 0.0259 <0.0010 <0.050

11-Nov-14 L1546887-15 <5.0 264 126.0 7.92 <3.0 169 0.84 1.4 57.6 <2.0 <2.0 57.6 <0.0050 <0.050 <0.50 0.052 0.0736 <0.0010 <0.050
18-Nov-14 L1549335-9 Replicate1 <5.0 279 127 7.91 <3.0 183 0.64 1.7 58.3 <2.0 <2.0 58.3 <0.0050 <0.050 <0.50 0.054 0.0804 <0.0010 <0.050
18-Nov-14 L1549335-7 Replicate2 <5.0 280 126 7.90 <3.0 184 1.20 1.7 57.8 <2.0 <2.0 57.8 <0.0050 <0.050 <0.50 0.053 0.0802 <0.0010 <0.050
26-Nov-14 L1552499-6 <5.0 289 136 8.01 <3.0 185 1 2.1 51.2 <1.0 <1.0 51.2 <0.0050 <0.050 <0.50 0.057 0.0776 <0.0010 <0.050
4-Dec-14 L1556366-8 Replicate1 <5.0 299 142 7.94 <3.0 193 0.34 1.2 56.5 <2.0 <2.0 56.5 <0.0050 <0.050 <0.50 0.065 0.0831 <0.0010 <0.050
4-Dec-14 L1556366-7 Replicate2 <5.0 300 138 7.92 <3.0 195 0 1.3 56.6 <2.0 <2.0 56.6 <0.0050 <0.050 <0.50 0.065 0.0832 <0.0010 <0.050
7-Dec-14 L1556392-9 <5.0 312 151 7.97 <3.0 209 0.87 1.4 59.5 <2.0 <2.0 59.5 <0.0050 <0.050 <0.50 0.064 0.0847 <0.0010 <0.050
24-Jan-15 L1570999-4 <5.0 352 164 8.01 <3.0 218 0.27 1.2 63.7 <2.0 <2.0 63.7 <0.0050 <0.050 <0.50 0.068 0.0999 <0.0010 <0.050
22-Feb-15 L1581377-15 <5.0 374 185 7.99 <3.0 245 0.46 1.6 72.2 <2.0 <2.0 72.2 <0.0050 <0.050 <0.50 0.058 0.1140 <0.0010 <0.050
21-Mar-15 L1590526-9 <5.0 391 184 7.22 <3.0 270 0.21 7.3 75.0 <2.0 <2.0 75.0 <0.0050 <0.050 <0.50 0.076 0.1100 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC1 25-Apr-15 L1603745-9 <5.0 376 179 8.08 4.2 257 1.3 1.3 72.3 <2.0 <2.0 72.3 <0.0050 <0.050 <0.50 0.064 0.1200 <0.0010 <0.050
12-May-15 L1612636-32 <5.0 307 145 7.83 8.0 205 3.82 2.9 63.0 <2.0 <2.0 63.0 <0.0050 <0.050 <0.50 0.065 0.0987 <0.0010 <0.050
20-Jun-15 L1631335-2 <5.0 110 45.2 7.99 32.8 68 76.7 2.1 25.8 <2.0 <2.0 25.8 0.0051 <0.050 <0.50 <0.020 0.0295 <0.0010 <0.050
17-Jul-15 L1644833-8 <5.0 79.8 35.9 7.71 54.7 46 82.4 1.9 20.3 <2.0 <2.0 20.3 <0.0050 <0.050 <0.50 <0.020 0.0281 <0.0010 <0.050

26-Aug-15 L1665599-31 <5.0 88.7 41.9 7.65 50.4 68 57.50 2.2 22.4 <2.0 <2.0 22.4 <0.0050 <0.050 <0.50 <0.020 0.0216 <0.0010 <0.050
24-Sep-15 L1679782-1 <5.0 174 79 7.96 3.3 116 14.70 1.9 36.5 <2.0 <2.0 36.5 0.0051 <0.050 <0.50 0.030 0.0575 <0.0010 <0.050
26-Oct-15 L1694687-2 <5.0 200 89.2 7.79 3.5 133 10.90 2.3 42.0 <2.0 <2.0 42.0 0.0091 <0.050 <0.50 0.034 0.1170 0.0011 <0.050
15-Nov-15 L1704708-8 <5.0 277 143 7.82 <3.0 174 0.63 2.3 47.6 <2.0 <2.0 47.6 0.0105 <0.050 <0.50 0.051 0.1450 0.0014 <0.050
19-Dec-15 L1716796-9 Replicate1 <5.0 355 178 7.94 <3.0 235 0 1.9 70.0 <2.0 <2.0 70.0 <0.0050 <0.050 0.63 0.063 0.2620 <0.0010 <0.050
19-Dec-15 L1716796-12 Replicate2 <5.0 348 171 7.93 <3.0 231 0.40 1.9 66.6 <2.0 <2.0 66.6 <0.0050 <0.050 0.63 0.064 0.2630 <0.0010 <0.050
23-Jan-16 L1727972-23 <5.0 362 173 7.90 <3.0 224 0.32 1.9 67.8 <2.0 <2.0 67.8 0.0059 <0.050 0.55 0.070 0.2100 <0.0010 <0.050
24-Feb-16 L1738788-7 <5.0 371 178 7.96 <3.0 234 0.54 2.1 76.8 <2.0 <2.0 76.8 <0.0050 <0.050 <0.50 0.064 0.2000 <0.0010 <0.050
25-Mar-16 L1748992-9 <5.0 389 171 7.94 <3.0 256 0.31 1.8 73.0 <1.0 <1.0 73.0 <0.0050 <0.050 <0.50 0.072 0.1810 <0.0010 <0.050
26-Apr-16 L1761558-32 Replicate1 <5.0 270 120 7.98 5.1 180 9.1 1.6 53.1 <1.0 <1.0 53.1 <0.0050 <0.050 <0.50 0.051 0.1350 <0.0010 <0.050
26-Apr-16 L1761558-31 Replicate2 <5.0 268 121 7.91 6.2 182 9.04 1.7 53.5 <1.0 <1.0 53.5 <0.0050 <0.050 <0.50 0.052 0.1380 <0.0010 <0.050
17-May-16 L1772515-5 Replicate1 <5.0 196 91.3 7.90 10.5 120 15.2 1.4 43.0 <1.0 <1.0 43.0 <0.0050 <0.050 <0.50 0.045 0.0944 <0.0010 <0.050
17-May-16 L1772515-1 Replicate2 <5.0 196 90 7.89 9.7 128 16.6 1.3 43.2 <1.0 <1.0 43.2 <0.0050 <0.050 <0.50 0.045 0.0961 <0.0010 <0.050
19-Jun-16 L1787135-7 <5.0 122 51.2 7.70 20.3 85 35.50 1.7 29.9 <1.0 <1.0 29.9 <0.0050 <0.050 <0.50 0.026 0.0845 <0.0010 <0.050
16-Jul-16 L1800582-8 <5.0 90.1 37.8 7.91 54.8 68 80.60 2.9 22.8 <1.0 <1.0 22.8 <0.0050 <0.050 <0.50 <0.020 0.0667 <0.0010 <0.050

20-Aug-16 L1818676-7 <5.0 71.5 32.7 7.50 48.9 57 75.20 1.8 21.9 <1.0 <1.0 21.9 <0.0050 <0.050 <0.50 <0.020 0.0418 <0.0010 <0.050
16-Sep-16 L1832249-5  <5.0 96 46.2 7.66 50.7 80 78.20 1.3 25.4 <1.0 <1.0 25.4 <0.0050 <0.050 <0.50 <0.020 0.0843 <0.0010 <0.050

25-Oct-2016 L1850386-14 <5.0 231 108 7.63 6.0 170 3.61 3.6 46.8 <1.0 <1.0 46.8 <0.0050 <0.050 <0.50 0.040 0.199 <0.0010 <0.050
21-Nov-2016 L1862185-3 <5.0 293 140 7.90 <3.0 185 1.07 1.3 57.7 <1.0 <1.0 57.7 <0.0050 <0.050 <0.50 0.045 0.258 0.0012 <0.050
17-Dec-2016 L1872192-2 <5.0 306 155 7.78 <3.0 240 1.28 1.9 56.2 <1.0 <1.0 56.2 <0.0050 <0.050 <0.50 0.056 0.266 0.0011 <0.050
11-Feb-2017 L1891018-17 <5.0 371 167 7.85 <3.0 241 0.28 1.3 70.3 <1.0 <1.0 70.3 <0.0050 <0.050 <0.50 0.054 0.316 <0.0010 <0.050
21-May-2017 L1929753-27 <5.0 273 137 7.88 12.5 181 6.76 1.7 53.6 <1.0 <1.0 53.6 <0.0050 <0.050 <0.50 0.054 0.214 <0.0010 <0.050
26-Aug-2017 L1984723-1 <5.0 98.4 42.8 7.70 57.5 77 87.7 1.9 24.4 <1.0 <1.0 24.4 <0.0050 <0.050 <0.50 <0.020 0.164 <0.0010 <0.050

28-Oct-17 L2015832-7 <5.0 224 107 7.74 4.8 162 3.57 1.7 42.9 <1.0 <1.0 42.9 0.0077 <0.050 <0.50 0.043 0.286 0.0012 <0.050
24-Nov-17 L2028734-29 <5.0 309 141 7.97 <3.0 204 0.44 1.6 54.7 <1.0 <1.0 54.7 0.0120 <0.050 <0.50 0.059 0.440 0.0015 <0.050
5-Dec-17 L2033141-9 Replicate1 <5.0 320 151 7.91 <3.0 203 0.39 2.6 60 <1.0 <1.0 60.0 0.0078 <0.050 <0.50 0.053 0.451 0.0011 <0.050
5-Dec-17 L2033141-2 Replicate2 <5.0 317 153 7.90 <3.0 207 0.42 2.4 59.1 <1.0 <1.0 59.1 0.0090 <0.050 <0.50 0.053 0.451 <0.0010 <0.050
19-Jan-18 L2048146-7  <5.0 357 175 7.94 <3.0 240 0.23 1.4 66.3 <1.0 <1.0 66.3 0.0062 <0.050 <0.50 0.068 0.528 <0.0010 <0.053
20-Feb-18 L2061201-3  <5.0 384 190 7.99 <3.0 250 0.18 1.9 70.6 <1.0 <1.0 70.6 <0.0050 <0.050 <0.50 0.069 0.529 <0.0010 <0.053
26-Mar-18 L2074292-3  <5.0 421 216 8.18 <3.0 278 0.16 <1.0 71.6 <1.0 <1.0 71.6 0.0055 <0.050 <0.50 0.072 0.544 <0.0010 <0.054
22-Apr-18 L2084010-6  <5.0 416 222 7.38 <3.0 285 0.53 2.8 74.4 <1.0 <1.0 74.4 <0.0050 <0.050 <0.50 0.071 0.519 <0.0010 <0.053
12-May-18 L2096514-3  <5.0 287 129 8.06 6.1 185 6.44 1.4 55.7 <1.0 <1.0 55.7 0.0063 <0.050 <0.50 0.054 0.364 <0.0010 <0.050
17-Jun-18 L2115837-6  <5.0 163 78.8 7.79 16.8 107 20.1 1.6 36.3 <1.0 <1.0 36.3 <0.0050 <0.050 <0.50 0.04 0.372 0.0027 <0.050
15-Jul-18 L2132363-6  <5.0 99 42.7 7.81 37.1 68 70.1 1.2 24.5 <1.0 <1.0 24.5 <0.0050 <0.050 <0.50 <0.020 0.189 0.0014 <0.050

SC2
28-May-08 L635965-12 95.3 <5.0 222 7.64 134.0 291 212.00 4.6 25.6 <2.0 <2.0 25.6 0.0058 <0.050 <0.50 0.136 0.1160 <0.0010 <0.050
5-Jun-08 L639617-11 89.5 <5.0 218 7.26 138.0 146 124.00 3.8 18.9 <2.0 <2.0 18.9 <0.0050 <0.050 <0.50 0.128 0.0712 <0.0010 <0.050
11-Jun-08 L642688-3 94.2 <5.0 227 7.42 144.0 94 99.90 1.5 15.7 <2.0 <2.0 15.7 <0.0050 <0.050 <0.50 0.140 0.0610 <0.0010 <0.050
3-Jul-08 L652071-9 <5.0 186 68.2 6.92 545.0 115 339.00 9.9 <2.0 <2.0 <2.0 <2.0 <0.0050 <0.050 <0.50 0.125 0.0219 <0.0010 <0.050
25-Jul-08 L662220-11 <5.0 139 61 7.37 140.0 85 88.6 2.2 22.1 <2.0 <2.0 22.1 <0.0050 <0.050 <0.50 0.070 0.0186 <0.0010 <0.050
10-Sep-08 L683687-2 <5.0 157 67.5 7.66 69.2 105 55.9 1.7 29.2 <2.0 <2.0 29.2 <0.0050 <0.050 <0.50 0.078 0.0202 <0.0010 <0.050
17-Sep-08 L686098-8 <5.0 124 52.7 7.98 261.0 71 213.0 3.7 26.2 <2.0 <2.0 26.2 <0.0050 <0.050 <0.50 0.047 0.0122 <0.0010 <0.050
25-Sep-08 L688714-8 Replicate1 <5.0 193 79.6 7.74 52.4 119 40.90 1.4 33.9 <2.0 <2.0 33.9 <0.0050 <0.050 <0.50 0.094 0.0222 <0.0010 <0.050
25-Sep-08 L688714-7 Replicate2 <5.0 193 79.1 7.71 51.4 123 38.50 1.5 33.8 <2.0 <2.0 33.8 <0.0050 <0.050 <0.50 0.093 0.0218 <0.0010 <0.050
2-Oct-08 L691752-11 <5.0 129 60.2 7.84 561.0 85 369.00 1.0 35.8 <1.0 <1.0 35.8 <0.0050 <0.050 <0.50 0.042 0.0216 <0.0010 <0.050
9-Oct-08 L694973-7 <5.0 209 88.6 7.88 51.2 127 52.30 2.4 36.9 <2.0 <2.0 36.9 <0.0050 <0.050 <0.50 0.098 0.0391 <0.0010 0.061
29-Oct-08 L703445-7 <5.0 304 133 7.97 15.3 200 28.90 1.3 59.4 <2.0 <2.0 59.4 <0.0050 <0.050 <0.50 0.129 0.1130 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
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Site 
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No.

Physical Parameter

QA/QC

Anions and Nutrients

SC2 6-Dec-08 L717413-15 <5.0 357 160 8.00 37.0 231 43.00 1.2 82.2 <2.0 <2.0 82.2 <0.0050 <0.050 <0.50 0.140 0.0972 <0.0010 <0.050
4-Mar-09 L740333-6 Replicate1 <5.0 418 197 7.97 6.0 291 11.7 3.6 94.4 <2.0 <2.0 94.4 <0.0050 <0.050 <0.50 0.162 0.0836 <0.0010 <0.050
4-Mar-09 L740333-5 Replicate2 <5.0 419 193 7.98 5.5 293 12.60 3.9 95.0 <2.0 <2.0 95.0 <0.0050 <0.050 <0.50 0.164 0.0857 <0.0010 <0.050
28-Mar-09 L748538-9 <5.0 442 202 7.98 9.3 225 13.0 2.9 99.0 <2.0 <2.0 99.0 <0.0050 <0.050 <0.50 0.142 0.0756 <0.0010 <0.050
28-Apr-09 L759011-2 <5.0 437 224 7.80 28.3 298 27.80 5.7 89.2 <2.0 <2.0 89.2 <0.0050 <0.050 <0.50 0.146 0.2530 <0.0010 <0.050
27-May-09 L771080-7 <5.0 299 135 7.46 153 181 129.0 4.8 35.9 <2.0 <2.0 35.9 <0.0050 <0.050 <0.50 0.202 0.1920 <0.0010 <0.050
8-Jun-09 L776835-8 <5.0 195 85.7 7.34 323 122 223.0 3.2 22.4 <2.0 <2.0 22.4 <0.0050 <0.050 <0.50 0.105 0.0812 <0.0010 0.069
13-Jun-09 L778602-7 <5.0 197 81.7 7.24 235 125 165.0 2.8 18.0 <1.0 <1.0 18.0 <0.0050 <0.050 <0.50 0.141 0.0664 <0.0010 <0.050
19-Jun-09 L781603-3 Replicate1 <5.0 184 76.3 7.01 173 116 138.0 3.2 21.8 <2.0 <2.0 21.8 <0.0050 <0.050 <0.50 0.116 0.0509 <0.0010 <0.050
19-Jun-09 L781603-4 Replicate2 <5.0 187 79.2 7.32 172 113 132.0 2.8 21.8 <2.0 <2.0 21.8 <0.0050 <0.050 <0.50 0.103 0.0507 <0.0010 <0.050
5-Jul-09 L788462-4 <5.0 159 65.8 7.73 230.0 98 167 3.8 23.5 <2.0 <2.0 23.5 <0.0050 <0.050 <0.50 0.085 0.0248 <0.0010 0.088

4-Aug-09 L801967-3 <5.0 98.5 43.6 7.83 280 53 207 1.4 19.9 <2.0 <2.0 19.9 0.0073 <0.050 <0.50 0.032 0.0111 <0.0010 0.090
22-Aug-09 L809879-17 <5.0 107 44.4 7.81 203 63 131 1.5 21.4 <2.0 <2.0 21.4 <0.0050 <0.050 <0.50 0.037 0.0132 <0.0010 <0.050
13-Sep-09 L817873-8 <5.0 105 43.6 7.96 282 63 215 1.8 31.3 <1.0 <1.0 31.3 <0.0050 <0.050 <0.50 0.046 0.0125 <0.0010 <0.050
27-Sep-09 L824535-11 <5.0 200 83.2 7.98 87 121 92 2 34.3 <2.0 <2.0 34.3 <0.0050 <0.050 <0.50 0.10 0.0401 <0.0010 <0.050
31-Oct-09 L837185-11 <5.0 313 135 7.97 24.5 207 39 2 60.8 <1.0 <1.0 60.8 <0.0050 <0.050 <0.50 0.112 0.0960 <0.0010 <0.050
26-Nov-09 L844495-22 <5.0 354 176 7.97 14 235 21 2 69.5 <2.0 <2.0 69.5 <0.0050 <0.050 <0.50 0.16 0.0712 <0.0010 <0.050
17-Jan-10 L855505-8 <5.0 398 188 8.02 8.3 273 16 3 82.2 <2.0 <2.0 82.2 <0.0050 <0.050 <0.50 0.12 0.0901 <0.0010 <0.050
3-Mar-10 L866873-8 <5.0 426 193 8.08 5.3 292 13.3 3.0 83.6 <2.0 <2.0 83.6 <0.0050 <0.050 <0.50 0.141 0.0963 <0.0010 <0.050
28-Mar-10 L873293-10 <5.0 402 192 8.04 23 274 35 2.4 89.6 <2.0 <2.0 89.6 <0.0050 <0.050 <0.50 0.142 0.1950 <0.0010 <0.050
1-May-10 L884476-14 <5.0 359 179 7.07 64.5 240 81.0 6.3 49.7 <2.0 <2.0 49.7 <0.0050 <0.050 <0.50 0.189 0.2360 <0.0010 0.064
26-May-10 L891484-11 <5.0 219 95.2 7.80 111.0 143 86.9 4.6 31.9 <2.0 <2.0 31.9 <0.0050 <0.050 <0.50 0.112 0.0554 <0.0010 <0.050

5-Jul-10 L905787-24 <5.0 171 75.5 7.81 98 108 88 3 27.2 <1.0 <1.0 27.2 <0.0050 <0.050 <0.50 0.090 0.0258 <0.0010 <0.050
3-Aug-10 L916942-11 <5.0 87.1 38.6 7.82 500.0 54 218.0 2.4 24.0 <1.0 <1.0 24.0 <0.0050 <0.050 <0.50 0.022 0.0064 <0.0010 <0.050
27-Aug-10 L926457-24 <5.0 138 58.1 7.95 102.0 86 61 5 25.2 <2.0 <2.0 25.2 <0.0050 <0.050 <0.50 0.048 0.0152 <0.0010 <0.050
28-Sep-10 L938295-11 <5.0 158 68.7 7.77 532 102 388 7 36.2 <1.0 <1.0 36.2 <0.0050 <0.050 <0.50 0.06 0.0323 <0.0010 0.055
21-Oct-10 L946803-1 <5.0 316 145 6.72 55 211 55 9 39.5 <2.0 <2.0 39.5 <0.0050 <0.050 <0.50 0.17 0.0954 <0.0010 <0.050
15-Nov-10 L955725-23 <5.0 351 176 7.94 21 228 34 2 60.7 <1.0 <1.0 60.7 <0.0050 <0.050 <0.50 0.17 0.1110 <0.0010 <0.050
15-Dec-10 L963831-1 <5.0 409 167 7.85 16 267 28 6 74.7 <2.0 <2.0 74.7 <0.0050 <0.050 <0.50 0.19 0.0850 <0.0010 <0.050
1-Feb-11 L975149-5 <5.0 446 194 7.91 7 298 13 3 101.0 <2.0 <2.0 101.0 <0.0050 <0.050 <0.50 0.163 0.0723 <0.0010 <0.050

31-Mar-11 L991777-6 <5.0 456 209.0 7.81 9.3 308 18.2 6.0 71.3 <2.0 <2.0 71.3 <0.0050 <0.71 <0.50 0.142 0.0828 <0.0010 <0.050
2-May-11 L1002688-11 <5.0 440 211 8.08 12.8 290 16 3 93.0 <2.0 <2.0 93.0 <0.0050 <0.050 <0.50 0.13 0.1640 <0.0010 0.116
4-Jun-11 L1014013-16 <5.0 188 79.4 7.72 161 113 128 2 26.2 <2.0 <2.0 26.2 0.0052 <0.050 <0.50 0.10 0.0603 <0.0010 0.130
4-Jul-11 L1028827-5 <5.0 185 76.3 7.60 120 118 84 1.7 22.9 <2.0 <2.0 22.9 0.0095 <0.050 <0.50 0.117 0.0254 <0.0010 0.105

1-Aug-11 L1039955-13 <5.0 137 56.3 8.27 86 80 73.4 2.3 23.1 <2.0 <2.0 23.1 <0.0050 <0.050 <0.50 0.082 0.0199 <0.0010 <0.050
5-Sep-11 L1054953-10 <5.0 166 71.3 7.98 362 99 248 5.6 34.4 <2.0 <2.0 34.4 0.0106 <0.050 <0.50 0.081 0.0305 <0.0010 0.069
1-Oct-11 L1067383-5 <5.0 299 136 7.88 49 183 47 4.0 47.2 <2.0 <2.0 47.2 <0.0050 <0.050 <0.50 0.141 0.0603 <0.0010 0.090
26-Oct-11 L1079029-20 <5.0 358 160 7.73 41.5 234 52.1 4.5 61.8 <2.0 <2.0 61.8 <0.0050 <0.050 <0.50 0.169 0.0815 <0.0010 <0.050
27-Nov-11 L1091310-5 <5.0 427 191 8.18 26.4 263 29.2 2 83.4 <2.0 <2.0 83.4 <0.0050 <0.050 <0.50 0.179 0.0694 <0.0010 <0.050

9-Jan-12 L1103291-6 <5.0 437 209 8.03 16.9 270 29 4 87.4 <2.0 <2.0 87.4 <0.0050 <0.050 <0.50 0.19 0.0763 <0.0010 <0.050
27-Feb-12 L1119935-6 <5.0 468 230 8.08 14 308 25 3 96.6 <2.0 <2.0 96.6 0.0054 <0.050 <0.50 0.19 0.0743 <0.0010 <0.050
27-Mar-12 L1131394-6 <5.0 473 218 8.09 12.7 326 23.4 3 103.0 <2.0 <2.0 103.0 <0.0050 <0.050 <0.50 0.19 0.0654 <0.0010 <0.050
1-May-12 L1143005-5 <5.0 392 184 8.14 37 246 46 3.1 69.8 <2.0 <2.0 69.8 <0.0050 <0.050 <0.50 0.176 0.3150 0.0011 <0.058
28-May-12 L1155050-5 <5.0 299 135 7.89 91 197 88 6 25.9 <2.0 <2.0 25.9 <0.0050 <0.050 <0.50 0.208 0.1920 <0.0010 <0.050
28-Jun-12 L1171583-4 <5.0 210 90.9 7.39 179 140 136 2 17.8 <2.0 <2.0 17.8 0.0058 <0.050 <0.50 0.14 0.0546 <0.0010 <0.050
1-Aug-12 L1190018-5 <5.0 119 52.1 7.86 144 71 104 3 23.8 <2.0 <2.0 23.8 <0.0050 <0.050 <0.50 0.057 0.0254 <0.0010 <0.050
5-Sep-12 L1206302-12 Replicate1 <5.0 133 58.7 7.86 79 82 57 3 27.4 <2.0 <2.0 27.4 <0.0050 <0.050 <0.50 0.06 0.0163 <0.0010 <0.050
5-Sep-12 L1206302-6 Replicate2 <5.0 132 54.9 7.74 81 84 55 3 27.1 <2.0 <2.0 27.1 <0.0050 <0.050 <0.50 0.06 0.0160 <0.0010 <0.050
5-Oct-12 L1221669-22 <5.0 237 102 7.92 39 152 38 5.4 35.2 <2.0 <2.0 35.2 <0.0050 <0.050 <0.50 0.129 0.0711 <0.0010 <0.050
2-Dec-12 L1246043-13 <5.0 384 195 8.01 8 258 17 3.0 76.5 <2.0 <2.0 76.5 <0.0050 <0.050 <0.50 0.178 0.0814 <0.0010 <0.050
9-Feb-13 L1267868-13 <5.0 443 212 8.25 11 281 23 <1.0 95.8 <2.0 <2.0 95.8 <0.0050 <0.050 <0.50 0.177 0.0820 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC2 4-Mar-13 L1275970-15 <5.0 460 211 8.05 10 301 16 2.0 103.0 <2.0 <2.0 103.0 <0.0050 <0.050 <0.50 0.185 0.1020 <0.0010 <0.050
31-Mar-13 L1285027-24 <5.0 450 221.0 8.20 8 307 20 1.6 95.5 <2.0 <2.0 95.5 0.0078 <0.050 <0.50 0.189 0.0743 <0.0010 <0.050
1-May-13 L1297319-5 <5.0 435 212 8.14 10.7 294 22.8 2.1 92.1 <2.0 <2.0 92.1 <0.0050 <0.050 <0.50 0.162 0.2870 <0.0010 <0.059
5-Jun-13 L1313500-3 <5.0 195 73.7 7.13 108 133 107 8.8 17.2 <2.0 <2.0 17.2 <0.0050 <0.050 <0.50 0.141 0.0709 <0.0010 <0.050
1-Jul-13 L1328124-12 Replicate1 <5.0 96.2 45 7.77 285 62 4 3.0 23.4 <2.0 <2.0 23.4 <0.0050 <0.050 <0.50 0.044 0.0170 <0.0010 <0.050
1-Jul-13 L1328124-10 Replicate2 <5.0 95.8 43.9 7.10 271 60 14 4.0 23.6 <2.0 <2.0 23.6 0.0059 <0.050 <0.50 0.043 0.0173 <0.0010 <0.050
31-Jul-13 L1341914-2 <5.0 74.4 32.6 7.77 326 46 170 1.1 18.5 <2.0 <2.0 18.5 0.0050 <0.050 <0.50 0.038 0.0100 <0.0010 <0.050
5-Sep-13 L1360460-1 <5.0 84.5 36.8 7.48 124 61 81 7.5 20.4 <2.0 <2.0 20.4 0.0053 <0.050 <0.50 0.029 0.0098 <0.0010 <0.050
2-Oct-13 L1373280-2 <5.0 215 97.3 7.96 19 140 21 1.5 40.3 <2.0 <2.0 40.3 <0.0050 <0.050 <0.50 0.092 0.0275 <0.0010 <0.050

18-Nov-13 L1393661-22 <5.0 361 168 8.01 10 242 20 3.0 61.0 <2.0 <2.0 61.0 0.0131 <0.050 <0.50 0.187 0.0759 <0.0010 <0.050
26-Nov-13 L1398084-4 <5.0 356 170 7.93 23 232 33 2.2 62.3 <2.0 <2.0 62.3 <0.0050 <0.050 <0.50 0.179 0.0765 <0.0010 <0.050
3-Dec-13 L1400285-12 <5.0 385 181 8.01 12 262 15 2.2 68.0 <2.0 <2.0 68.0 <0.0050 <0.050 0.51 0.189 0.0997 <0.0010 <0.050
10-Dec-13 L1403324-19 <5.0 386 184 7.93 16 264 23 2.5 71.4 <2.0 <2.0 71.4 <0.0050 <0.050 <0.50 0.202 0.0856 <0.0010 <0.050
20-Dec-13 L1406946-19 <5.0 385 188 7.98 11 263 21 2.2 70.7 <2.0 <2.0 70.7 <0.0050 <0.050 <0.50 0.171 0.1030 <0.0010 <0.050
17-Jan-14 L1413909-2 <5.0 368 185 7.98 25 267 26 1.4 70.9 <2.0 <2.0 70.9 <0.0050 <0.050 <0.50 0.125 0.1910 <0.0010 <0.050
3-Feb-14 L1423439-8 <5.0 419 200 7.99 10 286 22 3.0 82.4 <2.0 <2.0 82.4 <0.0050 <0.050 <0.50 0.183 0.1720 <0.0010 <0.050
1-Mar-14 L1428456-7 <5.0 443 218 8.03 16 304 26 1.6 79.6 <2.0 <2.0 79.6 <0.0050 <0.050 <0.50 0.206 0.1170 <0.0010 <0.050
1-Apr-14 L1440389-15 <5.0 447 219 8.08 9 314 14 1.1 80.7 <2.0 <2.0 80.7 <0.0050 <0.050 <0.50 0.167 0.1160 <0.0010 <0.050
7-May-14 L1454422-11 <5.0 332 160 8.00 50 231 47 1.4 64.2 <2.0 <2.0 64.2 <0.0050 <0.050 <0.50 0.144 0.3050 <0.0010 <0.063
27-May-14 L1462243-21 <5.0 236 100 7.02 54 168 54 4.5 29.4 <2.0 <2.0 29.4 <0.0050 <0.050 <0.50 0.146 0.1490 <0.0010 <0.050
3-Jun-14 L1466849-11 <5.0 214 94.3 7.43 114 149 81 5.5 20.1 <2.0 <2.0 20.1 <0.0050 <0.050 <0.50 0.132 0.0945 <0.0010 <0.050
8-Jun-14 L1469016-13 <5.0 203 91.2 6.90 143 131 101 4.2 25.0 <2.0 <2.0 25.0 <0.0050 <0.050 <0.50 0.120 0.0628 <0.0010 <0.050
19-Jun-14 L1475203-18 <5.0 189 82.8 7.68 113.0 121 69 1.0 27.5 <2.0 <2.0 27.5 <0.0050 <0.050 <0.50 0.109 0.0354 <0.0010 <0.050
26-Jun-14 L1479007-21 <5.0 157 70.2 7.85 405 102 245 3 29.3 <2.0 <2.0 29.3 0.0085 <0.050 <0.50 0.09 0.0326 <0.0010 <0.25
2-Jul-14 L1482361-14 <5.0 135 59.8 7.81 433 96 199 1 30.1 <2.0 <2.0 30.1 0.0077 <0.050 <0.50 0.07 0.0239 <0.0010 <0.20

7-Aug-14 L1500006-7 <5.0 106 45.8 7.71 127 67 47 1.3 23.7 <2.0 <2.0 23.7 <0.0050 <0.050 <0.50 0.043 0.0134 <0.0010 <0.050
9-Sep-14 L1517070-10 <5.0 130 59.6 7.97 105 88 59 2.6 25.7 <2.0 <2.0 25.7 <0.0050 <0.050 <0.50 0.054 0.0148 <0.0010 <0.050
12-Sep-14 L1517902-19 <5.0 139 63.5 8.05 48.8 94 37.20 2.7 27.8 <2.0 <2.0 27.8 0.0070 <0.050 <0.50 0.054 0.0179 <0.0010 <0.050
21-Sep-14 L1522239-6 <5.0 114 53.2 7.55 1030.0 81 574.00 1.8 31.1 <2.0 <2.0 31.1 0.0148 <0.050 <0.50 0.036 0.0289 <0.0010 <1.0
28-Sep-14 L1527109-2 <5.0 122 53.3 8.02 1330 79 856.00 1.9 32.9 <2.0 <2.0 32.9 0.0211 <0.050 <0.10 0.035 0.0246 <0.0010 <0.50
4-Oct-14 L1529967-16 <5.0 158 69.1 7.90 594 97 432 2 35.7 <2.0 <2.0 35.7 0.0152 <0.050 <0.50 0.063 0.0409 <0.0010 <0.25

11-Nov-14 L1546887-17 <5.0 353 169 7.79 28 234 38 2 62.8 <2.0 <2.0 62.8 <0.0050 <0.050 <0.50 0.178 0.1060 <0.0010 <0.050
18-Nov-14 L1549335-10 <5.0 361 166 7.82 36 246 50 2 60.9 <2.0 <2.0 60.9 <0.0050 <0.050 <0.50 0.180 0.0939 <0.0010 <0.050
26-Nov-14 L1552499-5 <5.0 372 177 8.02 26 246 36 2 67.4 <1.0 <1.0 67.4 <0.0050 <0.050 <0.50 0.135 0.0895 <0.0010 <0.050
4-Dec-14 L1556366-4 <5.0 379 179 7.93 15 257 20 1 70.2 <2.0 <2.0 70.2 <0.0050 <0.050 <0.50 0.191 0.1080 <0.0010 <0.050
7-Dec-14 L1556392-10 <5.0 379 181 7.90 36 256 42 2 67.7 <2.0 <2.0 67.7 <0.0050 <0.050 <0.50 0.187 0.1040 <0.0010 <0.050
24-Jan-15 L1570999-3 <5.0 359 171 7.96 23 223 30 1.5 73.4 <2.0 <2.0 73.4 <0.0050 <0.050 <0.50 0.140 0.2250 <0.0010 <0.050
22-Feb-15 L1581377-20 <5.0 416 205.0 7.94 22 274 38 2.1 80.4 <2.0 <2.0 80.4 <0.0050 <0.050 <0.50 0.181 0.1340 <0.0010 <0.050
21-Mar-15 L1590526-8 5.3 404 186 7.96 13 279 24 4.9 86.7 <2.0 <2.0 86.7 <0.0050 <0.050 <0.50 0.162 0.1720 <0.0010 <0.050
25-Apr-15 L1603745-8 <5.0 396 189 7.94 23 275 30 2.0 77.3 <2.0 <2.0 77.3 <0.0050 <0.050 <0.50 0.172 0.2490 0.0013 <0.052
12-May-15 L1612636-26 <5.0 297 136 7.18 140.0 205 98 4.7 30.9 <2.0 <2.0 30.9 <0.0050 <0.050 <0.50 0.175 0.1800 <0.0010 <0.050
20-Jun-15 L1631335-3 <5.0 169 68.2 7.49 108.0 109 88.0 2.4 22.3 <2.0 <2.0 22.3 <0.0050 <0.050 <0.50 0.092 0.0356 <0.0010 <0.050
17-Jul-15 L1644833-2 <5.0 116 49.1 7.74 180.0 63 95 2.0 20.8 <2.0 <2.0 20.8 <0.0050 <0.050 <0.50 0.055 0.0202 <0.0010 <0.050

26-Aug-15 L1665599-25 <5.0 128 61.7 7.56 126.0 86 84 2.6 24.4 <2.0 <2.0 24.4 <0.0050 <0.050 <0.50 0.062 0.0177 <0.0010 <0.050
24-Sep-15 L1679782-2 <5.0 264 124 7.63 40 178 47 3 41.9 <1.0 <1.0 41.9 <0.0050 <0.050 <0.50 0.13 0.0702 <0.0010 <0.050
26-Oct-15 L1694687-3 <5.0 298 129 7.34 42 200 52 3.3 39.7 <1.0 <1.0 39.7 <0.0050 <0.050 <0.50 0.150 0.1200 <0.0010 <0.050
15-Nov-15 L1704708-12 <5.0 366 185 7.60 25 230 42 4 56.8 <1.0 <1.0 56.8 <0.0050 <0.050 <0.50 0.167 0.1180 <0.0010 <0.050
19-Dec-15 L1716796-7 <5.0 413 213 7.74 15 288 33 3.5 73.8 <2.0 <2.0 73.8 <0.0050 <0.050 <0.50 0.187 0.1270 <0.0010 <0.050
23-Jan-16 L1727972-24 <5.0 425 204.0 7.89 14 272 29 2.4 78.0 <2.0 <2.0 78.0 <0.0050 <0.050 <0.50 0.191 0.1090 <0.0010 <0.050
24-Feb-16 L1738788-6 <5.0 432 204 7.81 22 285 43 3.3 74.5 <2.0 <2.0 74.5 <0.0050 <0.050 <0.50 0.196 0.1240 <0.0010 <0.050
25-Mar-16 L1748992-7 <5.0 433 194 7.84 15 282 28 2.8 85.0 <1.0 <1.0 85.0 <0.0050 <0.050 <0.50 0.181 0.1760 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Page 7 of 50



Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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SC2 26-Apr-16 L1761558-24 <5.0 311 136 7.29 89.1 215 79 4.9 36.3 <1.0 <1.0 36.3 <0.0050 <0.050 <0.50 0.149 0.1710 <0.0010 <0.050
17-May-16 L1772515-2 <5.0 216 99 7.72 93.1 129 71.8 2.0 39.4 <1.0 <1.0 39.4 0.0055 <0.050 <0.50 0.098 0.0787 <0.0010 <0.050
19-Jun-16 L1787135-16 Replicate1 <5.0 152 62.1 7.41 120.0 96 88 2.8 24.3 <1.0 <1.0 24.3 <0.0050 <0.050 <0.50 0.090 0.0442 <0.0010 <0.050
19-Jun-16 L1787135-8 Replicate2 <5.0 154 61.7 7.49 131.0 95 86 2.9 24.4 <1.0 <1.0 24.4 <0.0050 <0.050 <0.50 0.090 0.0441 <0.0010 <0.050
16-Jul-16 L1800582-9 <5.0 114 44.8 7.31 173 70 120 3 24.1 <1.0 <1.0 24.1 <0.0050 <0.050 <0.50 0.04 0.0328 <0.0010 <0.050

20-Aug-16 L1818676-8 <5.0 94.5 40.6 7.47 114 64 83 2.1 22.9 <1.0 <1.0 22.9 <0.0050 <0.050 <0.50 0.038 0.0206 <0.0010 0.067
16-Sep-16 L1832249-6 <5.0 115 53 7.65 315 94 190 1.2 27.7 <1.0 <1.0 27.7 <0.0050 <0.050 <0.50 0.047 0.0439 <0.0010 <0.060

25-Oct-2016 L1850386-7 <5.0 335 153 7.61 19.0 260 29.4 2.4 56.8 <1.0 <1.0 56.8 <0.0050 <0.050 <0.50 0.155 0.0962 <0.0010 <0.050
21-Nov-2016 L1862185-2 <5.0 404 194 7.91 16.9 269 32.0 1.7 70.8 <1.0 <1.0 70.8 <0.0050 <0.050 <0.50 0.168 0.146 <0.0010 <0.050
17-Dec-2016 L1872192-1 <5.0 413 208 7.59 9.9 318 18.8 4.3 73.1 <1.0 <1.0 73.1 <0.0050 <0.050 <0.50 0.164 0.130 <0.0010 <0.050
11-Feb-2017 L1891018-15 <5.0 451 210 7.80 14.0 292 31.3 1.4 87.8 <1.0 <1.0 87.8 <0.0050 <0.050 <0.50 0.174 0.118 <0.0010 <0.050
21-May-2017 L1929753-35 Replicate1 <5.0 268 131 7.56 421 177 292 3.3 33 <1.0 <1.0 33.0 0.0066 <0.050 <0.50 0.134 0.136 <0.0010 0.05
21-May-2017 L1929753-24 Replicate2 <5.0 268 129 7.50 432 183 273 3.0 35.1 <1.0 <1.0 35.1 0.0056 <0.050 <0.50 0.134 0.134 <0.0010 0.151
26-Aug-2017 L1983785-22 <5.0 124 58.2 7.81 503 91 368 1.7 31.7 <1.0 <1.0 31.7 0.0084 <0.050 <0.50 0.044 0.0713 <0.0010 <0.12

26-Oct-17 L2015842-3 Replicate1 <5.0 306 146 7.71 29.6 219 43.8 2.8 45.9 <1.0 <1.0 45.9 <0.0050 <0.050 <0.50 0.164 0.189 <0.0010 <0.050
26-Oct-17 L2015842-2 Replicate2 <5.0 300 147 7.62 34.2 216 46.1 3.1 45.8 <1.0 <1.0 45.8 <0.0050 <0.050 <0.50 0.164 0.189 <0.0010 <0.050
21-Nov-17 L2028734-10 <5.0 365 186 7.40 59.4 255 88.5 3.4 59.1 <1.0 <1.0 59.1 <0.0050 <0.050 <0.50 0.231 0.176 <0.0010 <0.050
5-Dec-17 L2033141-3 <5.0 388 192 7.87 17.8 279 42.7 3.0 62.9 <1.0 <1.0 62.9 <0.0050 <0.050 <0.50 0.183 0.172 <0.0010 <0.050
19-Jan-18 L2048146-8  <5.0 401 203 7.87 11.9 273 29.7 1.4 73.1 <1.0 <1.0 73.1 <0.0050 <0.050 <0.50 0.182 0.192 <0.0010 <0.050
20-Feb-18 L2061201-4  <5.0 439 226 7.95 10.4 290 24.4 2.7 80.7 <1.0 <1.0 80.7 <0.0050 <0.050 <0.50 0.185 0.174 <0.0010 <0.050
26-Mar-18 L2074292-2  <5.0 468 240 8.22 9.8 310 24.3 <1.0 85.4 <1.0 <1.0 85.4 0.0086 <0.050 <0.50 0.169 0.184 <0.0010 <0.050
22-Apr-18 L2084010-7  <5.0 446 226 7.57 15.5 296 31.8 3.3 89.8 <1.0 <1.0 89.8 <0.0050 <0.050 <0.50 0.158 0.361 <0.0010 <0.050
12-May-18 L2096514-4  <5.0 285 126 7.61 99.1 184 95 3.3 29.9 <1.0 <1.0 29.9 0.0067 <0.050 <0.50 0.143 0.246 <0.0010 <0.050
17-Jun-18 L2115837-7  <5.0 177 81.8 7.63 226 116 146 1.5 25.9 <1.0 <1.0 25.9 0.0244 <0.050 <0.50 0.105 0.145 <0.0010 <0.050
15-Jul-18 L2132363-7  <5.0 127 53.9 7.66 86.3 84 73.9 1.5 21.8 <1.0 <1.0 21.8 <0.0050 <0.050 <0.50 0.061 0.0779 <0.0010 <0.050

SC3
25-Jul-07 L535508-7 Replicate1 - - 63.4 7.73 - 98 - <1.0 - - - 25.2 <0.0050 <0.050 <0.50 0.081 0.0225 <0.0010 -
25-Jul-07 L535508-6 Replicate2 - - 63 7.74 - 86 - <1.0 - - - 25.0 0.0053 <0.050 <0.50 0.082 0.0211 <0.0010 -
23-Sep-07 L559547-8 - 199 93.7 7.83 77.5 124 - 2.8 - - - 36.9 <0.0050 <0.050 <0.50 0.094 0.0201 <0.0010 -
26-Jun-08 L650936-23 <5.0 200 83 7.56 137.0 123 110 1.9 23.2 <2.0 <2.0 23.2 <0.0050 <0.050 <0.50 0.123 0.0466 <0.0010 <0.050
3-Jul-08 L652071-10 <5.0 186 67 6.65 150 106 344 12.1 2.8 <2.0 <2.0 2.8 <0.0050 <0.050 <0.50 0.122 0.0206 <0.0010 <0.050

10-Sep-08 L683687-3 <5.0 157 67.1 7.70 94 96 71 1.6 29.7 <2.0 <2.0 29.7 <0.0050 <0.050 <0.50 0.078 0.0219 <0.0010 <0.050
5-Dec-08 L717413-19 <5.0 324 144 8.12 6 206 7 <1.0 77.8 <2.0 <2.0 77.8 <0.0050 <0.050 <0.50 0.095 0.1650 <0.0010 0.115

29-Mar-09 L749298-7 Replicate1 <5.0 417 188 8.12 5 277 9 2.9 100.0 <2.0 <2.0 100.0 <0.0050 <0.050 <0.50 0.121 0.0981 <0.0010 <0.050
29-Mar-09 L749298-6 Replicate2 <5.0 417 194 8.10 8 276 8 3.0 97.4 <2.0 <2.0 97.4 <0.0050 <0.050 <0.50 0.123 0.0988 <0.0010 <0.050
28-Apr-09 L759011-3 <5.0 446 221 7.85 <3.0 306 0 5 70.4 <2.0 <2.0 70.4 <0.0050 <0.050 <0.50 0.08 0.0133 <0.0010 <0.050

2-Jul-09 L787346-24 <5.0 199 92.2 7.78 61.0 120 60 3 33.2 <2.0 <2.0 33.2 <0.0050 <0.050 <0.50 0.107 0.0556 <0.0010 <0.050
22-Aug-09 L809879-18 <5.0 106 45.8 7.88 179.0 63 126 1.3 23.7 <2.0 <2.0 23.7 <0.0050 <0.050 <0.50 0.036 0.0159 <0.0010 <0.050
26-Nov-09 L844495-23 <5.0 322 160 8.03 42.4 218 23 1.4 66.7 <2.0 <2.0 66.7 <0.0050 <0.050 <0.50 0.129 0.1000 <0.0010 <0.050
17-Jan-10 L855505-9 <5.0 362 165 8.11 5 241 11 3 78.4 <2.0 <2.0 78.4 <0.0050 <0.050 <0.50 0.102 0.1200 <0.0010 <0.050
3-Mar-10 L866873-9 <5.0 384 174 8.12 <3.0 261 11 2.8 79.5 <2.0 <2.0 79.5 <0.0050 <0.050 <0.50 0.119 0.1390 <0.0010 <0.050
28-Mar-10 L873293-11 <5.0 335 159 8.06 22 220 31.4 2.2 82.2 <2.0 <2.0 82.2 <0.0050 <0.050 <0.50 0.108 0.2580 <0.0010 <0.050
1-May-10 L884476-15 <5.0 338 173 7.94 37 220 47 4.5 56.0 <2.0 <2.0 56.0 <0.0050 <0.050 <0.50 0.155 0.2860 <0.0010 0.074
26-May-10 L891484-12 <5.0 210 94.1 7.96 89.5 143 80.6 4 34.6 <2.0 <2.0 34.6 <0.0050 <0.050 <0.50 0.100 0.0697 <0.0010 <0.050

5-Jul-10 L905787-25 <5.0 171 78.6 7.89 82.0 106 79 3.2 27.4 <2.0 <2.0 27.4 <0.0050 <0.050 <0.50 0.087 0.0310 <0.0010 <0.050
3-Aug-10 L916942-12 <5.0 92.1 41.4 7.84 341.0 53 174 2.5 25.1 <1.0 <1.0 25.1 <0.0050 <0.050 <0.50 0.04 0.0107 <0.0010 <0.050
27-Aug-10 L926457-25 <5.0 136 58.4 8.00 104 98 48 4.2 29.2 <1.0 <1.0 29.2 <0.0050 <0.050 <0.50 0.042 0.0173 <0.0010 <0.050
28-Sep-10 L938295-12 <5.0 161 72.1 7.89 558 108 431 6 40.6 <1.0 <1.0 40.6 <0.0050 <0.050 <0.50 0.06 0.0465 <0.0010 0.068
21-Oct-10 L946803-2 <5.0 291 133 7.83 58 194 47 6 45.5 <2.0 <2.0 45.5 <0.0050 <0.050 <0.50 0.145 0.1290 <0.0010 <0.050
15-Nov-10 L955725-24 <5.0 321 161 8.08 31 194 31 2.1 64.7 <2.0 <2.0 64.7 <0.0050 <0.050 <0.50 0.139 0.1490 <0.0010 0.061
15-Dec-10 L963831-2 <5.0 380 176 8.08 14 247 23 4.9 76.9 <2.0 <2.0 76.9 <0.0050 <0.050 <0.50 0.165 0.1220 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SC3 1-Feb-11 L975149-4 <5.0 409 180 8.07 5.3 269 9 2.5 94.1 <2.0 <2.0 94.1 <0.0050 <0.050 <0.50 0.14 0.1080 <0.0010 <0.050
5-Mar-11 L985810-4 <5.0 423 198 8.15 8.8 282 17 4.1 90.1 <2.0 <2.0 90.1 <0.0050 <0.050 <0.50 0.13 0.0945 <0.0010 <0.050
31-Mar-11 L991777-5 <5.0 390 175 7.84 7.3 257 14 5.5 63.6 <2.0 <2.0 63.6 <0.0050 <0.56 <0.50 0.11 0.1580 <0.0010 <0.050
2-May-11 L1002688-10 <5.0 396 181 8.13 8 256 11 3 87.8 <2.0 <2.0 87.8 <0.0050 <0.050 <0.50 0.11 0.2360 <0.0010 0.095
4-Jun-11 L1014013-10 <5.0 181 77 7.81 162 96 121.0 1.6 29.4 <2.0 <2.0 29.4 0.0057 <0.050 <0.50 0.095 0.0676 <0.0010 0.102
4-Jul-11 L1028827-6 <5.0 176 72.8 7.75 131 114 89 2.7 27.1 <2.0 <2.0 27.1 0.0079 <0.050 <0.50 0.099 0.0302 <0.0010 0.120

1-Aug-11 L1039955-14 <5.0 135 55.6 8.28 119 80 76 2.3 25.8 <2.0 <2.0 25.8 <0.0050 <0.050 <0.50 0.072 0.0291 <0.0010 0.061
4-Sep-11 L1054465-5 <5.0 154 67.1 8.17 859.0 102 531.0 3.5 40.3 <1.0 <1.0 40.3 0.0179 <0.050 <0.50 0.064 0.0285 <0.0010 0.102
1-Oct-11 L1067383-6 <5.0 285 137 8.00 48.7 177 46.3 3.4 56.5 <2.0 <2.0 56.5 <0.0050 <0.050 <0.50 0.126 0.0770 <0.0010 0.073
26-Oct-11 L1079029-21 <5.0 360 147 7.98 30.2 212 37 3.4 65.2 <2.0 <2.0 65.2 0.0170 <0.050 <0.50 0.14 0.1100 <0.0010 <0.050
27-Nov-11 L1091310-6 <5.0 394 180 8.17 12.4 249 25 1.9 85.8 <2.0 <2.0 85.8 <0.0050 <0.050 <0.50 0.156 0.0966 <0.0010 <0.050

9-Jan-12 L1103291-7 <5.0 380 173 8.10 5.6 230 18 3.1 88.8 <2.0 <2.0 88.8 <0.0050 <0.050 <0.50 0.14 0.1170 <0.0010 <0.050
27-Feb-12 L1119935-5 <5.0 438 212 8.16 9.7 291 16.3 2.1 99.2 <2.0 <2.0 99.2 <0.0050 <0.050 <0.50 0.157 0.0961 <0.0010 <0.050
27-Mar-12 L1131394-5 <5.0 440 204 8.17 6.7 294 15 2.0 100.0 <2.0 <2.0 100.0 <0.0050 <0.050 <0.50 0.16 0.0873 <0.0010 <0.050
1-May-12 L1143005-6 <5.0 340 159 8.15 35.3 232 38 2.9 64.3 <2.0 <2.0 64.3 <0.0050 <0.050 <0.50 0.14 0.3620 0.0012 <0.068
28-May-12 L1155050-6 <5.0 275 127 8.05 77.3 180 70 4.1 35.1 <2.0 <2.0 35.1 <0.0050 <0.050 <0.50 0.19 0.2160 <0.0010 <0.050
27-Jun-12 L1171873-3 <5.0 196 89.2 7.49 165.0 136 128.0 2.9 20.4 <2.0 <2.0 20.4 <0.0050 <0.050 <0.50 0.16 0.0731 <0.0010 <0.050
1-Aug-12 L1190018-6 <5.0 125 55.5 7.85 170 80 119 2.6 25.4 <2.0 <2.0 25.4 <0.0050 <0.050 <0.50 0.066 0.0299 <0.0010 <0.050
5-Sep-12 L1206302-5 <5.0 133 59.7 7.53 101 78 61 4 29.0 <2.0 <2.0 29.0 <0.0050 <0.050 <0.50 0.055 0.0203 <0.0010 <0.050
5-Oct-12 L1221669-23 <5.0 234 104 8.14 36 150 38 3 38.2 <2.0 <2.0 38.2 <0.0050 <0.050 <0.50 0.123 0.0920 <0.0010 0.058
2-Dec-12 L1246043-20 <5.0 363 181 8.12 5 242 12 2 82.6 <2.0 <2.0 82.6 <0.0050 <0.050 <0.50 0.148 0.1050 <0.0010 <0.050
9-Feb-13 L1267868-12 <5.0 405 195 8.31 7 254 14.8 <1.0 91.3 <1.0 <1.0 91.3 <0.0050 <0.050 <0.50 0.144 0.1290 <0.0010 <0.050
4-Mar-13 L1275970-16 <5.0 422 194 8.14 8 273 13 1.5 99.9 <2.0 <2.0 99.9 <0.0050 <0.050 <0.50 0.154 0.1450 <0.0010 <0.050
31-Mar-13 L1285027-16 <5.0 419 204 8.22 5 282 13 1.0 96.2 <2.0 <2.0 96.2 <0.0050 <0.050 <0.50 0.155 0.1240 <0.0010 <0.050
5-Jun-13 L1313500-12 Replicate1 <5.0 195 90.9 7.69 104 131 108 4.8 18.0 <2.0 <2.0 18.0 <0.0050 <0.050 <0.50 0.169 0.0874 <0.0010 <0.050
5-Jun-13 L1313500-7 Replicate2 <5.0 195 73.5 7.73 104 131 97.7 4.7 16.0 <2.0 <2.0 16.0 <0.0050 <0.050 <0.50 0.171 0.0878 <0.0010 <0.050
4-Sep-13 L1359396-8 Replicate1 <5.0 92.9 41.8 8.13 126.0 60 98.9 3.1 23.3 <2.0 <2.0 23.3 <0.0050 <0.050 <0.50 0.034 0.0129 <0.0010 <0.050
4-Sep-13 L1359396-7 Replicate2 <5.0 92.8 41.4 8.00 92 56 79 5.2 23.4 <2.0 <2.0 23.4 <0.0050 <0.050 <0.50 0.034 0.0128 <0.0010 <0.050

18-Nov-13 L1393661-23 <5.0 344 151 8.10 9 225 15 2.5 66.6 <2.0 <2.0 66.6 0.0168 <0.050 <0.50 0.163 0.1010 0.0010 <0.050
26-Nov-13 L1398084-5 <5.0 330 158 8.03 24 216 29 1.8 62.3 <2.0 <2.0 62.3 <0.0050 <0.050 <0.50 0.148 0.1130 <0.0010 <0.050
3-Dec-13 L1400285-17 Replicate1 <5.0 358 167 7.71 7 234 11 3.1 68.7 <2.0 <2.0 68.7 <0.0050 <0.050 <0.50 0.163 0.1770 <0.0010 <0.050
3-Dec-13 L1400285-14 Replicate2 <5.0 360 171 8.11 7 229 11 1.6 73.3 <2.0 <2.0 73.3 <0.0050 <0.050 <0.50 0.159 0.1560 <0.0010 <0.050
10-Dec-13 L1403324-16 <5.0 367 178 7.93 19 250 22 2.3 69.6 <2.0 <2.0 69.6 <0.0050 <0.050 <0.50 0.171 0.1190 <0.0010 <0.050
20-Dec-13 L1406946-18 <5.0 359 178 8.04 7 245 12 1.9 73.9 <2.0 <2.0 73.9 <0.0050 <0.050 <0.50 0.151 0.1570 <0.0010 <0.050
15-Jan-14 L1413912-7 <5.0 288 140 8.05 102 190 73 1.1 57.4 <2.0 <2.0 57.4 <0.0050 <0.050 <0.50 0.073 0.4160 <0.0010 <0.10
1-Apr-14 L1440389-27 <5.0 417 208 8.14 8 290 13 <1.0 82.8 <2.0 <2.0 82.8 <0.0050 <0.050 <0.50 0.163 0.1860 <0.0010 <0.050

27-May-14 L1462243-23 <5.0 223 92.9 7.58 71 154 44 3.0 31.6 <2.0 <2.0 31.6 <0.0050 <0.050 <0.50 0.133 0.1730 <0.0010 <0.050
3-Jun-14 L1466849-13 <5.0 202 89.8 7.53 103 143 73 4.7 24.2 <2.0 <2.0 24.2 <0.0050 <0.050 <0.50 0.132 0.1070 <0.0010 <0.050
8-Jun-14 L1469016-17 <5.0 203 88.6 7.69 142 133 97 2.7 22.1 <2.0 <2.0 22.1 <0.0050 <0.050 <0.50 0.140 0.0832 <0.0010 <0.050
19-Jun-14 L1475203-17 <5.0 189 84.8 7.67 101 120 55 <1.0 24.9 <2.0 <2.0 24.9 <0.0050 <0.050 <0.50 0.130 0.0521 <0.0010 <0.050
26-Jun-14 L1479007-22 <5.0 164 74 7.87 266 106 203 2.5 26.3 <2.0 <2.0 26.3 0.0068 <0.050 <0.50 0.113 0.0424 <0.0010 <0.10
2-Jul-14 L1482361-25 <5.0 140 62.5 7.86 525 94 289 <1.0 30.8 <2.0 <2.0 30.8 0.0086 <0.050 <0.50 0.086 0.0275 <0.0010 <0.20
9-Sep-14 L1517070-9 <5.0 141 59.7 7.95 104 78 55 2.6 28.3 <2.0 <2.0 28.3 <0.0050 <0.050 <0.50 0.065 0.0227 <0.0010 <0.050
12-Sep-14 L1517902-18 <5.0 146 67.2 8.01 49 99 38 3.1 29.9 <2.0 <2.0 29.9 0.0053 <0.050 <0.50 0.080 0.0303 <0.0010 <0.050
21-Sep-14 L1522239-5 <5.0 128 59.8 7.94 1200 90 624 1.2 35.9 <2.0 <2.0 35.9 0.0260 <0.050 <0.50 0.047 0.0412 <0.0010 <1.0
28-Sep-14 L1527109-1 <5.0 130 55 8.06 1240 92 754 2.0 34.8 <2.0 <2.0 34.8 0.0180 <0.050 <0.10 0.044 0.0397 <0.0010 <0.50
4-Oct-14 L1529967-15 <5.0 162 71.3 7.93 653 101 408 1.8 38.9 <2.0 <2.0 38.9 0.0151 <0.050 <0.50 0.065 0.0556 <0.0010 <0.25

11-Nov-14 L1546887-19 <5.0 326 155 7.97 24 211 33 1.4 61.4 <2.0 <2.0 61.4 <0.0050 <0.050 <0.50 0.153 0.1430 <0.0010 <0.050
18-Nov-14 L1549335-11 <5.0 336 157 7.94 50 228 37 1.7 61.6 <2.0 <2.0 61.6 0.0058 <0.050 <0.50 0.158 0.1310 <0.0010 <0.050
26-Nov-14 L1552499-4 <5.0 339 160 8.05 19 223 24 2.2 64.1 <1.0 <1.0 64.1 <0.0050 <0.050 <0.50 0.145 0.1470 <0.0010 <0.050
4-Dec-14 L1556366-3 <5.0 352 170 8.04 11 231 19 1.1 71.2 <2.0 <2.0 71.2 <0.0050 <0.050 <0.50 0.167 0.1420 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  
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No.
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Anions and Nutrients

SC3 7-Dec-14 L1556392-11 <5.0 354 166 8.02 20 235 29 1.4 67.6 <2.0 <2.0 67.6 <0.0050 <0.050 <0.50 0.162 0.1380 <0.0010 <0.050
22-Feb-15 L1581377-19 <5.0 370 175 7.90 10 240 21 2.8 79.6 <2.0 <2.0 79.6 <0.0050 <0.050 <0.50 0.146 0.1920 <0.0010 <0.050
12-May-15 L1612636-25 <5.0 287 131 7.66 117 195 84 2.3 37.4 <2.0 <2.0 37.4 <0.0050 <0.050 <0.50 0.161 0.2000 <0.0010 <0.050
26-Aug-15 L1665599-24 <5.0 127 61.5 7.62 128 86 91 2.4 26.5 <2.0 <2.0 26.5 <0.0050 <0.050 <0.50 0.056 0.0230 <0.0010 <0.050
17-Nov-15 L1704732-4 <5.0 332 162 7.90 22 227 38 2.2 69.0 <2.0 <2.0 69.0 <0.0050 <0.050 <0.50 0.145 0.1550 <0.0010 <0.050
23-Jan-16 L1727972-17 <5.0 401 191 8.03 19 258 27 1.7 77.6 <2.0 <2.0 77.6 <0.0050 <0.050 <0.50 0.164 0.1360 <0.0010 <0.050
26-Apr-16 L1761558-23 <5.0 291 129 7.74 82 203 68 2.1 41.8 <1.0 <1.0 41.8 <0.0050 <0.050 <0.50 0.141 0.1980 <0.0010 <0.050
16-Jul-16 L1800582-10 <5.0 117 45 7.86 219 71 116 2.3 26.4 <1.0 <1.0 26.4 <0.0050 <0.050 <0.50 0.041 0.0354 <0.0010 <0.050
25-Oct-16 L1850386-3 <5.0 316 154 7.70 9.4 245 25.9 1.6 57 <1.0 <1.0 57.0 <0.0050 <0.050 <0.50 0.141 0.111 <0.0010 <0.050
11-Feb-17 L1891018-14 <5.0 419 198 7.98 10.6 255 20.1 1 88.2 <1.0 <1.0 88.2 <0.0050 <0.050 <0.50 0.146 0.151 <0.0010 <0.050
21-May-17 L1929753-31 <5.0 240 118 7.70 356 157 294 2.5 39 <1.0 <1.0 39.0 <0.0050 <0.050 <0.50 0.119 0.149 <0.0010 0.056
26-Aug-17 L1983785-23 <5.0 126 58.5 7.83 403 94 292 1.8 31.6 <1.0 <1.0 31.6 0.0096 <0.050 <0.50 0.046 0.0644 0.0012 <0.12
28-Oct-17 L2015832-8 <5.0 253 124 7.92 156 169 137 1.7 46.1 <1.0 <1.0 46.1 <0.0050 <0.050 <0.50 0.116 0.160 <0.0010 <0.050
21-Nov-17 L2028734-11 <5.0 345 182 7.30 16.6 233 40.9 2.0 60.5 <1.0 <1.0 60.5 0.0083 <0.050 <0.50 0.196 0.202 <0.0010 <0.050
5-Dec-17 L2033141-4  <5.0 369 180 7.93 16 262 32.6 2.7 64.8 <1.0 <1.0 64.8 <0.0050 <0.050 <0.50 0.161 0.197 <0.0010 <0.050
20-Jan-18 L2048146-10  <5.0 379 191 8.01 9.5 247 22.8 1.2 76.2 <1.0 <1.0 76.2 <0.0050 <0.050 <0.50 0.155 0.215 <0.0010 <0.050
20-Feb-18 L2061201-13  <5.0 416 209 8.02 7.8 260 15.6 2.2 81.6 <1.0 <1.0 81.6 <0.0050 <0.050 <0.50 0.158 0.194 <0.0010 <0.050
26-Mar-18 L2074292-1 Replicate1 <5.0 431 222 8.21 8 288 18.5 <1.0 86.2 <1.0 <1.0 86.2 <0.0050 <0.050 <0.50 0.145 0.211 <0.0010 <0.050
26-Mar-18 L2074292-4 Replicate2 <5.0 428 211 8.23 8.6 275 18.3 <1.0 85.1 <1.0 <1.0 85.1 <0.0050 <0.050 <0.50 0.145 0.21 <0.0010 <0.050
22-Apr-18 L2084010-8  <5.0 387 198 7.50 16.7 261 25.5 2.2 84.6 <1.0 <1.0 84.6 <0.0050 <0.050 <0.50 0.127 0.457 <0.0010 <0.050
12-May-18 L2096514-5 Replicate1 <5.0 264 124 7.79 101 179 90.4 2.4 32.4 <1.0 <1.0 32.4 0.0116 <0.050 <0.50 0.137 0.255 <0.0010 <0.050
12-May-18 L2096514-6 Replicate2 <5.0 261 120 7.59 102 199 90.8 2.6 31 <1.0 <1.0 31 0.0054 <0.050 <0.50 0.138 0.256 <0.0010 <0.050
17-Jun-18 L2115837-8  <5.0 171 83.4 7.69 156 110 107 1.6 30 <1.0 <1.0 30 0.0398 <0.050 <0.50 0.094 0.149 <0.0010 <0.050
15-Jul-18 L2132363-8  <5.0 124 54.1 7.63 79.3 79 72.3 1.7 23.1 <1.0 <1.0 23.1 <0.0050 <0.050 <0.50 0.054 0.0788 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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26-Jun-08 L650936-31 0.140 - 1.6800 44.8 - 0.0012 - - 2.41 24.50 0.00235 0.01790 0.4580 <0.0025 <0.0025 <0.050 0.001280 48.9 0.04320 0.01740
9-Sep-08 L682706-5 <0.05 <0.0010 0.0890 37.6 - <0.0010 - - <0.50 5.69 0.00055 0.00337 0.1110 <0.00050 <0.00050 <0.010 0.000388 26.0 0.00615 0.00325
6-Dec-08 L717413-12 0.110 0.0011 0.018 118.0 - <0.0010 - - <0.50 0.27 0.00047 0.0008 0.050 <0.00050 <0.00050 <0.010 0.000213 66.8 0.00070 0.00035

28-Mar-09 L748538-10 <0.050 <0.0010 0.0051 140.0 - <0.0010 - - <0.50 0.12 0.00034 0.0005 0.0431 <0.00050 <0.00050 <0.010 0.000091 77.0 <0.00050 0.00013
2-Jul-09 L787346-25 0.057 0.0012 0.3070 57.6 - <0.0010 - - <0.50 5.96 0.00086 0.00700 0.1060 <0.00050 <0.00050 <0.010 0.000485 37.9 0.00759 0.00561

26-Nov-09 L844495-24 <0.050 <0.0010 0.0060 122.0 - <0.0010 - - <0.50 0.35 0.00040 0.00068 0.0571 <0.00050 <0.00050 <0.010 0.000242 83.1 <0.00050 0.00044
28-Mar-10 L873293-8 <0.050 <0.0010 0.0239 133.0 - <0.0010 - - <0.50 0.694 0.00036 0.00105 0.0510 <0.00050 <0.00050 <0.010 0.000115 82.3 0.00096 0.00062

5-Jul-10 L905787-22 <0.050 0.0010 0.2150 42 - <0.0010 - - <0.50 4.22 0.00069 0.00348 0.1030 <0.00050 <0.00050 <0.010 0.00038 28.0 0.00526 0.00277
27-Aug-10 L926457-22 <0.050 0.0013 0.0331 34.2 - <0.0010 - - <0.50 1.19 0.00041 0.00137 0.0558 <0.00050 <0.00050 <0.010 0.00031 22.3 0.00155 0.00123
15-Nov-10 L955725-21 0.050 0.0015 0.0934 124.0 - <0.0010 - - 0.68 1.77 0.00050 0.00194 0.0782 <0.00050 <0.00050 <0.010 0.000401 70.8 0.00201 0.00159
31-Mar-11 L991777-14 <0.050 <0.0010 0.0764 146.0 - <0.0010 - - <0.50 0.23 0.00033 0.0005 0.0491 <0.00050 <0.00050 <0.010 0.000095 78.0 0.00025 0.00022

4-Jul-11 L1028827-3 0.110 0.0014 0.2140 49.0 - <0.0010 - - <0.50 4.890 0.00046 0.00263 0.1070 0.00011 <0.00050 <0.010 0.000342 28.7 0.00520 0.00280
5-Sep-11 L1054953-11 0.120 0.0022 0.7450 34.5 - <0.0010 - - 1.36 21.100 0.00160 0.01860 0.4450 0.00040 <0.00050 <0.010 0.000947 35.2 0.02460 0.01250

27-Nov-11 L1091310-7 <0.050 <0.0010 0.0265 131.0 - <0.0011 - - <0.50 0.807 0.00048 0.00085 0.0646 <0.00010 <0.00050 <0.010 0.000197 74.1 0.00078 0.00062
27-Mar-12 L1131394-7 0.019 <0.0010 0.0154 142.0 - <0.0010 - - <0.50 0.212 0.00039 0.00052 0.0507 <0.00010 <0.00050 <0.010 0.000066 78.9 0.00035 0.00018
27-Jun-12 L1171873-4 <0.050 0.0015 0.3220 49.1 - <0.0010 - - <0.50 7.97 0.00105 0.00674 0.1640 0.00019 <0.00050 <0.010 0.00058 34.5 0.00932 0.00474
5-Sep-12 L1206302-7 <0.050 <0.0010 0.2120 33.9 - <0.0010 - - <0.50 4.290 0.00043 0.00271 0.0951 <0.00010 <0.00050 <0.010 0.00032 21.2 0.00525 0.00281
2-Dec-12 L1246043-51 Replicate1 <0.050 <0.0010 0.0188 131.0 - <0.0010 - - <0.50 0.349 0.00041 0.00071 0.0608 <0.00010 <0.00050 <0.010 0.00015 77.6 0.00051 0.00037
2-Dec-12 L1246043-1 Replicate2 <0.050 0.0010 0.0169 131.0 - <0.0010 - - <0.50 0.305 0.00042 0.00067 0.0569 <0.00010 <0.00050 <0.010 0.00015 87.6 0.00127 0.00034
6-Feb-13 L1267070-3 <0.050 <0.0010 0.0103 140.0 - <0.0010 - - <0.50 0.27 0.00037 0.00057 0.0536 <0.00010 <0.00050 <0.010 0.000092 78.3 0.00039 0.00030
4-Jun-13 L1313121-24 <0.050 0.0011 0.194 52.5 - <0.0010 - - <0.50 4.95 0.00068 0.00382 0.1160 <0.00010 <0.00050 <0.010 0.000270 35.2 0.00553 0.00303

10-Sep-13 L1362721-9 <0.050 0.0013 0.271 23.9 - <0.0010 - - <0.50 5.63 0.00055 0.0042 0.134 0.00013 <0.00050 <0.010 0.000314 18.7 0.00550 0.00340
18-Dec-13 L1406226-1 <0.050 <0.0010 0.010 131.0 - <0.0010 - - <0.50 0.266 0.00042 0.00060 0.0533 <0.00010 <0.00050 <0.010 0.000210 71.6 <0.00037 0.00040
19-Jan-14 L1415007-4 <0.050 <0.0010 0.023 136.0 - <0.0010 - - <0.50 0.44 0.00034 0.00091 0.057 <0.00010 <0.00050 <0.010 0.000149 72.3 0.00090 0.00053
1-Apr-14 L1440389-12 <0.050 <0.0010 0.0028 156.0 - <0.0010 - - <0.50 0.07 0.00031 0.00046 0.0553 <0.00010 <0.00050 <0.010 0.000082 88.3 0.00011 0.00013
2-Jul-14 L1482361-15 <0.25 0.0011 1.310 24.4 - <0.0010 - - 0.95 17.30 0.00116 0.0182 0.314 0.00030 0.00055 <0.010 0.000922 31.2 0.02000 0.01380

11-Nov-14 L1546887-16 <0.050 0.0016 0.036 133.0 - <0.0010 - - <0.50 1.45 0.00048 0.0016 0.075 <0.00010 <0.00050 <0.010 0.000473 71.2 0.00128 0.00130
22-Feb-15 L1581377-16 <0.050 <0.0010 0.015 144.0 - <0.0010 - - <0.50 0.32 0.00037 0.0006 0.057 <0.00010 <0.00050 <0.010 0.000130 87.6 0.00051 0.00044
13-May-15 L1612636-36 0.115 0.0013 0.434 93.2 - <0.0010 - - <0.50 7.44 0.00071 0.0079 0.150 0.00011 0.00030 <0.010 0.000403 58.8 0.00855 0.00664
26-Aug-15 L1665599-35 <0.15 0.0032 0.811 29.5 - <0.0010 - - 0.67 17.90 0.00070 0.0076 0.348 0.00023 0.00065 <0.010 0.000559 26.2 0.01670 0.01300
15-Nov-15 L1704708-9 <0.030 0.0013 0.032 133.0 - <0.0010 - - <0.50 1.07 0.00052 0.0013 0.074 <0.00010 <0.000050 <0.010 0.000620 82.9 0.00119 0.00148
23-Jan-16 L1727972-22 <0.030 <0.0010 0.009 143.0 - <0.0010 - - <0.50 0.22 0.00035 0.0006 0.053 <0.00010 <0.000050 <0.010 0.000264 83.5 0.00029 0.00059
26-Apr-16 L1761558-34 0.065 <0.0010 0.212 91.9 - <0.0010 - - <0.50 4.58 0.00074 0.0045 0.126 <0.00010 0.00013 <0.010 0.000349 53.7 0.00578 0.00307
16-Jul-16 L1800582-36 Replicate1 <0.030 0.0021 0.496 21.5 - <0.0010 - - 0.64 8.53 0.00082 0.0071 0.174 0.00020 0.00018 <0.010 0.000488 18.5 0.00958 0.00570
16-Jul-16 L1800582-35 Replicate2 <0.060 0.0013 0.669 21.1 - <0.0010 - - 1.93 11.30 0.00197 0.0186 0.249 0.00035 0.00013 <0.010 0.000818 21.2 0.02050 0.00955

25-Oct-2016 L1850386-13 <0.030 0.0014 0.0268 119 - <0.0010 - - <0.50 0.542 0.00043 0.00105 0.0549 <0.00010 <0.000050 <0.010 0.000383 66.1 0.00064 0.00102
10-Feb-2017 L1891018-6 <0.030 <0.0010 0.0055 150 - <0.0010 - - <0.50 0.102 0.00028 0.00041 0.0484 <0.00010 <0.000050 <0.010 0.000135 88.2 0.00015 0.00023
20-May-2017 L1929753-6 0.068 0.0015 0.147 92.0 - <0.0010 - - 0.57 3.71 0.00057 0.00402 0.0967 <0.00010 0.000147 <0.010 0.000295 56.3 0.00459 0.00305
26-Aug-2017 L1983785-20 <0.30 0.0030 2.51 25.0 - <0.0010 - - <0.50 39.6 0.00137 0.0236 0.767 0.00060 0.00197 <0.010 0.00137 39.1 0.0406 0.0328
25-Nov-2017 L2030143-7  0.04 <0.0010 0.0707 138.0 <0.0010 <0.0010 - - <0.50 1.42 0.00056 0.00164 0.0775 <0.00010 <0.000050 <0.010 0.000586 76.3 0.00149 0.00167
20-Feb-2018 L2061201-5  <0.030 <0.0010 0.0043 150.0 <0.0010 <0.0010 - - <0.50 0.0704 0.00034 0.00041 0.0441 <0.00010 <0.000050 <0.010 0.0002 86.6 0.00014 0.00031
12-May-2018 L2096514-1  0.09 0.0016 0.21 73.2 <0.0010 <0.0010 - - 0.74 6.07 0.00075 0.00627 0.131 <0.00010 0.00018 <0.010 0.000341 45.5 0.00761 0.00448

SC0
27-Nov-12 L1243651-5 <0.050 <0.0010 0.007 82.4 <0.0010 <0.0010 - - <0.50 0.64 0.00178 0.0016 0.063 <0.00010 <0.00050 <0.010 0.000100 51.5 0.00021 0.00072
12-Dec-12 L1250701-16 0.059 <0.0010 0.008 105.0 <0.0010 <0.0010 - - <0.50 0.38 0.00163 0.0013 0.058 <0.00010 <0.00050 <0.010 0.000100 58.9 0.00019 0.00078
31-Jan-13 L1264309-14 <0.050 <0.0010 0.0039 96.8 <0.0010 <0.0010 - - <0.50 0.1740 0.00151 0.00115 0.0500 <0.00010 <0.00050 <0.010 0.000078 58.0 0.00012 0.00040
19-Feb-13 L1271673-3 <0.050 <0.0010 0.003 106 <0.0010 <0.0010 - - <0.50 0.11 0.00153 0.00097 0.0465 <0.00010 <0.00050 <0.010 0.00005 59.9 <0.00010 0.00023
14-Mar-13 L1279839-23 <0.050 <0.0010 0.009 122 <0.0010 <0.0010 - - <0.50 0.20 0.00150 0.00127 0.0498 <0.00010 <0.00050 0.015 0.00005 71.7 0.00022 0.0003
24-Apr-13 L1294452-6 0.092 <0.0010 0.0295 143 <0.0010 <0.0010 - - <0.50 0.88 0.00200 0.00332 0.0672 <0.00010 <0.00050 <0.010 0.00007 77 0.00062 0.0005
19-May-13 L1304309-4 0.107 <0.0010 0.0540 43 <0.0010 <0.0010 - - <0.50 3.97 0.00290 0.01110 0.1070 <0.00010 <0.00050 <0.010 0.00019 32.5 0.00298 0.00231

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC0 28-May-13 L1309095-6 0.057 <0.0010 0.544 30 <0.0010 <0.0010 - - <0.50 6.98 0.00378 0.02210 0.1890 0.00021 <0.00050 <0.010 0.00036 29 0.00584 0.0047
6-Jun-13 L1313730-3 <0.050 <0.0010 0.0978 34 <0.0010 <0.0010 - - <0.50 3.07 0.00262 0.01150 0.0981 <0.00010 <0.00050 <0.010 0.00021 23 0.00243 0.0024
13-Jun-13 L1317318-10 Replicate1 <0.050 <0.0010 0.738 23 <0.0010 <0.0010 - - <0.50 10.90 0.00685 0.03440 0.2990 0.00030 <0.00050 <0.010 0.00064 28.9 0.00983 0.0084
13-Jun-13 L1317318-3 Replicate2 <0.050 <0.0010 0.700 22.9 <0.0010 <0.0010 - - <0.50 12.20 0.00696 0.0354 0.348 0.00033 <0.00050 <0.010 0.000647 30.1 0.01060 0.00861
22-Jun-13 L1321448-3 Replicate1 <0.050 0.0015 0.492 13 <0.0010 <0.0010 - - 1.20 8.01 0.00473 0.02550 0.233 0.00025 <0.00050 <0.010 0.00038 21 0.00579 0.0057
22-Jun-13 L1321448-9 Replicate2 <0.050 0.0014 0.498 13 <0.0010 <0.0010 - - 1.50 7.90 0.00460 0.02460 0.2330 0.00023 <0.00050 <0.010 0.00040 20 0.00589 0.0055
15-Jul-13 L1334719-3 <0.050 <0.0010 0.2080 14 <0.0010 <0.0010 - - <0.50 3.50 0.00214 0.01020 0.1120 <0.00010 <0.00050 <0.010 0.00017 13 0.00261 0.0021

13-Aug-13 L1348329-1 <0.050 <0.0010 0.215 9 <0.0010 <0.0010 - - <0.50 4.46 0.00278 0.0164 0.1510 0.00012 <0.00050 <0.010 0.00021 12 0.00392 0.0032
21-Sep-13 L1366991-6 <0.050 0.0014 0.314 18 <0.0010 <0.0010 - - 0.59 6.82 0.00353 0.0171 0.1940 0.00016 <0.00050 <0.010 0.00028 16.8 0.00490 0.0040
22-Oct-13 L1383767-2 <0.050 <0.0010 0.443 31 <0.0010 <0.0010 - - 0.63 7.59 0.00497 0.02020 0.2230 0.00020 <0.00050 <0.010 0.00035 28.6 0.00639 0.0054
19-Nov-13 L1395276-3 <0.050 <0.0010 0.008 84 <0.0010 <0.0010 - - <0.50 0.40 0.00179 0.00126 0.0605 <0.00010 <0.00050 <0.010 0.00006 44.4 0.00020 0.0005

7-Jan-14 L1410206-4 <0.050 <0.0010 0.0032 107 <0.0010 <0.0010 - - <0.50 0.10 0.00145 0.00090 0.0510 <0.00010 <0.00050 <0.010 0.00005 59.6 <0.00010 0.0003
27-Mar-14 L1439023-2 0.070 <0.0010 <0.0020 97 <0.0010 <0.0010 - - <0.50 0.05 0.00112 0.0009 0.036 <0.00010 <0.00050 <0.010 0.00007 54.8 <0.00010 0.00042
20-Jun-14 L1475184-12 <0.050 <0.0010 0.2020 29 - - - - <0.50 3.960 0.00251 0.01190 0.1240 0.00010 <0.00050 <0.010 0.00024 20.4 0.00297 0.00293
26-Aug-14 L1508870-21 <0.050 <0.0010 0.170 10 - - - - 0.63 3.51 0.00180 0.00800 0.118 <0.00010 <0.00050 <0.010 0.00017 9.8 0.00222 0.0019
31-Jan-15 L1573724-12 - <0.0010 0.0139 98 - - - - <0.50 0.24 0.00150 0.00088 0.0491 <0.00010 <0.00050 <0.010 0.00011 57 <0.00010 0.0007
4-Apr-15 L1595311-2 Replicate1 0.072 <0.0010 0.006 46 - - - - <0.50 0.30 0.00091 0.0023 0.026 <0.00010 <0.000050 <0.010 0.00004 33.7 0.00028 0.0004
4-Apr-15 L1595311-3 Replicate2 0.060 <0.0010 0.006 52 - - - - <0.50 0.24 0.00082 0.0021 0.023 <0.00010 <0.000050 <0.010 0.00004 26.2 0.00027 0.0004

16-Aug-15 L1658768-3 - - 0.080 17 - - - - <0.50 2.71 0.00205 0.0057 0.088 <0.00010 <0.000050 <0.010 0.00011 13.1 0.00165 0.0015
20-Sep-15 L1676224-2 - - 0.108 38 - - - - <0.50 3.91 0.00311 0.0087 0.135 0.00013 <0.000050 <0.010 0.00017 24.4 0.00231 0.0023
27-Sep-15 L1679927-2 - - 0.014 54 - - - - <0.50 0.54 0.00166 0.0016 0.051 <0.00010 <0.000050 <0.010 0.00011 30.3 0.00030 0.0009
4-Oct-15 L1683443-2 - - 0.046 47 - - - - <0.50 2.37 0.00291 0.0036 0.087 <0.00010 <0.000050 <0.010 0.00013 27.2 0.00111 0.0013

11-Oct-15 L1687458-2 - - 0.522 28 - - - - 1.58 15.20 0.00679 0.0354 0.380 0.00041 0.00012 <0.010 0.00056 31.9 0.01400 0.0105
17-Oct-15 L1689873-2 - - 0.599 28 - - - - 1.54 9.65 0.00466 0.0298 0.2550 0.00023 0.00007 <0.010 0.00050 32 0.00756 0.0075
6-Jan-16 L1721512-1 Replicate1 0.055 <0.0010 0.003 119 - - - - <0.50 0.31 0.00187 0.0008 0.0573 <0.00010 <0.000050 <0.010 0.00014 72.1 <0.00010 0.0010
6-Jan-16 L1721512-3 Replicate2 0.058 <0.0010 <0.0020 119 - - - - <0.50 0.28 0.00182 0.00077 0.0554 <0.00010 <0.000050 <0.010 0.00012 72.1 <0.00010 0.0009
5-Mar-16 L1742100-1 0.163 <0.0010 0.012 111 - - - - <0.50 0.64 0.00172 0.00162 0.0581 <0.00010 <0.000050 <0.010 0.00009 70.0 0.00030 0.0007

11-May-16 L1768723-2 - - 0.0953 46 - - - - <0.50 2.92 0.00227 0.00800 0.0937 <0.00010 <0.000050 <0.010 0.00017 30.7 0.00279 0.0021
16-May-16 L1770904-2 - - 0.280 30 - - - - <0.50 5.44 0.00310 0.0179 0.151 0.00014 <0.000050 <0.010 0.00031 24.5 0.00446 0.00407
26-May-16 L1775484-2 - - 0.1330 32 - - - - <0.50 3.250 0.00270 0.00942 0.1050 0.00010 <0.000050 <0.010 0.00019 23.5 0.00233 0.00232
30-May-16 L1776996-2 - - 0.213 34 - - - - <0.50 4.72 0.00356 0.01260 0.145 0.00012 <0.000050 <0.010 0.00027 26.4 0.00346 0.0033
6-Jun-16 L1780526-2 - - 0.1640 23 - - - - <0.50 5.20 0.00330 0.01510 0.1260 0.00013 <0.000050 <0.010 0.00023 20 0.00335 0.0030

21-Aug-16 L1817869-3 0.056 0.0012 0.357 12 - - - - <0.50 4.72 0.00281 0.0140 0.169 0.00013 <0.000050 <0.010 0.00023 16.8 0.00376 0.0036
18-Sep-16 L1831645-2 Replicate1 - - 0.147 26 - - - - <0.50 2.44 0.00228 0.0085 0.099 <0.00010 <0.000050 <0.010 0.00015 18.8 0.00227 0.0020
18-Sep-16 L1831645-4 Replicate2 - - <0.0020 <0.30 - - - - <0.50 <0.0030 <0.00010 <0.00010 <0.000050 <0.00010 <0.000050 <0.010 <0.0000050 <0.050 <0.00010 <0.00010
28-Sep-16 L1836978-2 - - 0.012 34 - - - - <0.50 1.11 0.00127 0.0029 0.044 <0.00010 <0.000050 <0.010 0.00006 21.6 0.00062 0.0007
2-Oct-16 L1838598-2 - - 0.0093 39.4 - - - - <0.50 0.963 0.00165 0.00259 0.0538 <0.00010 <0.000050 <0.010 0.0000526 22.9 0.00054 0.00075
10-Oct-16 L1842071-2 - - 0.0358 69.9 - - - - <0.50 0.24 0.00192 0.0017 0.0607 <0.00010 <0.000050 <0.010 0.0000987 41.5 0.00012 0.00071
13-Oct-16 L1843875-2 - - 0.0086 76.6 - - - - <0.50 0.241 0.00185 0.00125 0.0567 <0.00010 <0.000050 <0.010 0.0000943 45.1 <0.00010 0.00078
9-Mar-17 L1899982-2 - - 0.0155 114 - - - - <0.50 0.705 0.00248 0.00316 0.0576 <0.00010 <0.000050 <0.010 0.0000944 70.8 0.0006 0.00072
7-Jun-17 L1939991-2 - - 0.206 28.3 - - - - 0.68 3.95 0.00295 0.0147 0.111 0.00011 <0.000050 <0.010 0.000238 22.7 0.00323 0.00323

11-Sep-17 L1990484-2 Replicate1 - - 0.12 26.1 - - - - <0.50 2.28 0.00217 0.00878 0.0814 <0.00010 <0.000050 <0.010 0.000168 19 0.00202 0.002
11-Sep-17 L1990484-3 Replicate2 - - 0.12 26 - - - - <0.50 2.21 0.00211 0.00847 0.0843 <0.00010 <0.000050 <0.010 0.000143 18.3 0.00187 0.00197
26-Oct-17 L2015842-1 0.485 <0.0010 0.0076 72.4 <0.0010 <0.0010 - - <0.50 0.269 0.00181 0.00194 0.0442 <0.00010 <0.000050 <0.010 0.0000753 40.3 0.0002 0.00052
5-Dec-17 L2033141-1 1.02 <0.0010 0.0086 94.5 <0.0010 <0.0010 - - <0.50 0.688 0.00299 0.00188 0.0682 <0.00010 <0.000050 0.014 0.000203 52.8 0.00024 0.00158
19-Jan-18 L2048146-6  0.632 <0.0010 0.0021 132 <0.0010 <0.0010 - - <0.50 0.0527 0.00242 0.00084 0.0571 <0.00010 <0.000050 0.011 0.0000389 80.8 <0.00010 0.00016
22-Feb-18 L2061201-32  0.791 <0.0010 0.0053 139 <0.0010 <0.0010 - - <0.50 0.0621 0.0023 0.0011 0.0526 <0.00010 <0.000050 0.013 0.0000443 74.9 0.00016 0.00018
27-Mar-18 L2074292-11  1.04 <0.0010 0.0046 142 <0.0010 <0.0010 - - <0.50 0.101 0.00242 0.00097 0.0476 <0.00010 <0.000050 0.013 0.0000443 78.6 <0.00010 0.00022
22-Apr-18 L2084010-5 Replicate1 0.261 0.0013 0.0379 37.1 <0.0010 <0.0010 - - 1.54 0.693 0.00171 0.00938 0.0366 <0.00010 <0.000050 <0.010 0.000151 30.3 0.00058 0.00154
22-Apr-18 L2084010-16 Replicate2 0.313 <0.0010 0.0539 37.9 <0.0010 <0.0010 - - 1.27 0.698 0.00186 0.00977 0.0383 <0.00010 <0.000050 <0.010 0.000162 36.9 0.00075 0.00155
12-May-18 L2096514-2  0.491 <0.0010 0.274 45.9 <0.0010 <0.0010 - - 1.12 5.31 0.00381 0.0179 0.135 0.00013 <0.000050 <0.010 0.000265 33.3 0.00489 0.00446

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC0 17-Jun-18 L2115837-5  0.357 0.0012 1.18 18 <0.0010 <0.0010 - - 1.17 9.45 0.00585 0.0373 0.245 0.00027 0.000073 <0.010 0.000706 30.4 0.00805 0.00856
15-Jul-18 L2132363-5  0.168 0.0016 0.187 15.4 <0.0010 <0.0010 - - 0.52 3.37 0.00253 0.00953 0.11 <0.00010 <0.000050 <0.010 0.000159 15 0.00234 0.00248

SC1
25-Jul-07 L535508-3 - 0.0014 - 15.9 - - - - - 3.3000 0.00166 0.00518 0.0986 <0.00050 <0.00050 <0.010 0.000111 13.8 0.00192 0.00159
23-Sep-07 L559547-3 - 0.0091 - 25.9 - - - - <0.50 0.4 0.00092 0.0014 0.034 <0.00050 <0.00050 <0.010 <0.000050 16.9 <0.00050 0.0005
28-May-08 L635965-9 Replicate1 <0.05 - 0.0364 58.6 - <0.0010 - - <0.50 1.970 0.00145 0.00436 0.0643 <0.00050 <0.00050 <0.010 0.000135 35.3 0.00145 0.00139
28-May-08 L635965-8 Replicate2 <0.05 - 0.0253 58.4 - 0.0013 - - <0.50 1.870 0.00145 0.00416 0.0612 <0.00050 <0.00050 <0.010 0.000116 34.8 0.00134 0.00138
5-Jun-08 L639617-10 <0.060 - 0.0387 38.0 - <0.0010 - - <0.50 2.380 0.00143 0.00418 0.0767 <0.00050 <0.00050 <0.010 0.000104 23.7 0.00149 0.00124
11-Jun-08 L642688-2 <0.05 - 0.0271 36.0 - <0.0010 - - <0.50 1.430 0.00135 0.00328 0.0573 <0.00050 <0.00050 <0.010 0.000080 24.9 0.00098 0.00088
26-Jun-08 L650936-30 <0.05 - 0.0587 30.9 - - - - <0.50 1.67 0.00131 0.00328 0.0741 <0.00050 <0.00050 <0.010 0.000104 20.6 0.00110 0.00120
3-Jul-08 L652071-8 <0.05 - 0.0346 22 - <0.0010 - - 0.51 3.4300 0.00192 0.00711 0.1010 <0.00050 <0.00050 <0.010 0.000148 17.5 0.00253 0.00225
25-Jul-08 L662220-10 <0.05 - 0.0788 18.2 - <0.0010 - - <0.50 1.8800 0.00133 0.00418 0.0699 <0.00050 <0.00050 <0.010 0.000082 14.1 0.00170 0.00112
10-Sep-08 L683687-1 <0.05 <0.0010 0.034 23.1 - <0.0010 - - <0.50 1.20 0.00110 0.00303 0.0538 <0.00050 <0.00050 <0.010 0.000067 16.2 0.00096 0.00091
2-Oct-08 L691752-10 Replicate1 <0.05 0.0011 0.1630 22.4 - <0.0010 - - 0.59 9.020 0.00364 0.01110 0.2230 <0.00050 <0.00050 <0.010 0.000195 17.5 0.00648 0.00375
2-Oct-08 L691752-9 Replicate2 <0.05 <0.0010 0.1630 22.4 - <0.0010 - - 0.79 10.60 0.00405 0.01240 0.2510 <0.00050 <0.00050 <0.010 0.000205 18.6 0.00755 0.00428
29-Oct-08 L703445-12 0.060 <0.0010 0.0028 71.4 - <0.0010 - - <0.50 0.05 0.00109 0.00043 0.0298 <0.00050 <0.00050 <0.010 0.000059 36.7 <0.00050 0.00034
6-Dec-08 L717413-30 0.110 <0.0010 0.003 103.0 - <0.0010 - - <0.50 0.05 0.00142 0.00023 0.0413 <0.00050 <0.00050 <0.010 0.000111 49.2 <0.00050 0.00096

27-May-09 L771080-2 Replicate1 0.070 <0.0010 0.0136 110.0 - <0.0010 - - <0.50 0.13 0.00105 0.00078 0.0347 <0.00050 <0.00050 <0.010 0.000136 55.9 <0.00050 0.00118
27-May-09 L771080-1 Replicate2 0.050 <0.0010 0.0148 110.0 - <0.0010 - - <0.50 0.1390 0.00112 0.00100 0.0356 <0.00050 <0.00050 <0.010 0.000143 54.5 <0.00050 0.00125

2-Jul-09 L787346-23 <0.050 <0.0010 0.0112 33.3 - <0.0010 - - <0.50 1.3300 0.00127 0.00235 0.0625 <0.00050 <0.00050 <0.010 0.000065 26.0 0.00089 0.00075
4-Aug-09 L801967-9 Replicate1 0.068 0.0011 0.112 10.1 - <0.0010 - - <0.50 4.83 0.00204 0.00778 0.1320 <0.00050 <0.00050 <0.010 0.000133 11.9 0.00317 0.00229
4-Aug-09 L801967-8 Replicate2 0.086 <0.0010 0.105 10.1 - <0.0010 - - <0.50 4.78 0.00200 0.00773 0.1280 <0.00050 <0.00050 <0.010 0.000138 11.6 0.00315 0.00227
22-Aug-09 L809879-16 <0.050 0.0012 0.0780 12 - <0.0010 - - <0.50 4.1100 0.00199 0.00599 0.1200 <0.00050 <0.00050 <0.010 0.000122 10.8 0.00247 0.00185
27-Sep-09 L824535-10 <0.050 <0.0010 0.0360 26 - <0.0010 - - <0.50 2.8500 0.00184 0.00615 0.0904 <0.00050 <0.00050 <0.010 0.000104 18.3 0.00241 0.00171
31-Oct-09 L837185-10 <0.050 <0.0010 0.003 64.3 - <0.0010 - - <0.50 0.11 0.00107 0.00061 0.0349 <0.00050 <0.00050 <0.010 0.000065 37.0 <0.00050 0.00049
1-Dec-09 L845898-4 0.110 <0.0010 <0.0020 93.7 - <0.0010 - - 0.52 0.04 0.00112 0.00034 0.0382 <0.00050 <0.00050 <0.010 0.000079 49.6 <0.00050 0.00061
17-Jan-10 L855505-7 0.080 0.0039 <0.0020 104 - <0.0010 - - <0.50 0.0191 0.00113 0.00031 0.0413 <0.00050 <0.00050 <0.010 0.000075 53.8 <0.00050 0.00044
3-Mar-10 L866873-7 0.080 <0.0010 <0.0020 127.0 - <0.0010 - - <0.50 0.02 0.00109 0.00027 0.0412 <0.00050 <0.00050 <0.010 0.000078 62.6 <0.00050 0.00057
28-Mar-10 L873293-9 0.120 <0.0010 0.0150 135 - <0.0010 - - <0.50 0.0478 0.00108 0.00051 0.0419 <0.00050 <0.00050 <0.010 0.000071 75.8 <0.00050 0.00054
1-May-10 L884476-5 0.060 <0.0010 0.0031 112.0 - <0.0010 - - 0.26 0.09 0.00128 0.00085 0.0396 <0.00050 <0.00050 <0.010 0.000111 69.5 <0.00050 0.00074
26-May-10 L891484-16 <0.050 <0.0010 0.032 52.1 - 0.001 - - <0.50 1.36 0.00141 0.00343 0.0565 <0.00050 <0.00050 <0.010 0.000100 32.4 0.00100 0.00117

5-Jul-10 L905787-23 <0.050 <0.0010 0.0356 24.2 - <0.0010 - - <0.50 2.8000 0.00182 0.00315 0.1040 <0.00050 <0.00050 0.011 0.000067 19.2 0.00185 0.00107
3-Aug-10 L916942-16 <0.050 <0.0010 0.1310 9.7 - <0.0010 - - 0.88 3.2900 0.00166 0.00562 0.1070 <0.00050 <0.00050 <0.010 0.000116 10.9 0.00248 0.00187

27-Aug-10 L926457-23 <0.050 <0.0010 0.0288 18 - <0.0010 - - <0.50 0.7410 0.00096 0.00217 0.0532 <0.00050 <0.00050 <0.010 0.000053 15.1 0.00050 0.00068
28-Sep-10 L938295-16 <0.050 0.0011 0.06 34.3 - <0.0010 - - <0.50 2.4 0.00163 0.0062 0.078 <0.00050 <0.00050 <0.010 0.000105 24.0 0.0021 0.0014
15-Nov-10 L955725-22 0.090 <0.0010 0.00 90.3 - <0.0010 - - 0.58 0.1 0.00132 0.0006 0.040 <0.00050 <0.00050 <0.010 0.000084 55.9 0.0001 0.0006
15-Dec-10 L963831-6 0.080 <0.0010 <0.0020 108.0 - <0.0010 - - 0.65 0.0396 0.00136 0.00049 0.0447 <0.00050 <0.00050 <0.010 0.000055 62.2 0.00014 0.00031
1-Feb-11 L975149-10 Replicate1 0.060 <0.0010 <0.0020 117.0 - <0.0010 - - <0.50 0.01 0.00142 0.00031 0.0426 <0.00050 <0.00050 <0.010 0.000044 62.6 <0.00010 0.00016
1-Feb-11 L975149-7 Replicate2 0.060 <0.0010 <0.0020 119.0 - - - - 0.55 0.015 0.00136 0.00033 0.0435 <0.00050 <0.00050 <0.010 0.000037 63.0 <0.00010 0.00016
5-Mar-11 L985810-7 0.068 <0.0010 <0.0020 128.0 - <0.0010 - - <0.50 0.01 0.00128 0.00034 0.0448 <0.00050 <0.00050 <0.010 0.000096 72.3 0.00012 0.00025
31-Mar-11 L991777-13 0.120 <0.0010 <0.0020 138.0 - <0.0010 - - 0.54 0.043 0.00117 0.00060 0.0470 <0.00050 <0.00050 <0.010 0.000072 66.9 <0.00010 0.00035
2-May-11 L1002688-13 0.200 <0.0010 <0.0020 141.0 - <0.0010 - - <0.50 0.02 0.00106 0.00047 0.0455 <0.00050 <0.00050 <0.010 0.000056 80.8 <0.00020 0.00028
5-Jun-11 L1014013-15 0.160 <0.0010 0.0394 35.9 - <0.0010 - - 0.89 2.64 0.00173 0.00473 0.0725 <0.00050 <0.00050 <0.010 0.000089 22.6 0.00224 0.00117
4-Jul-11 L1028827-4 0.110 <0.0010 0.0265 27.6 - <0.0010 - - <0.50 2.120 0.00129 0.00303 0.0743 <0.00010 <0.00050 <0.010 0.000062 18.4 0.00103 0.00091

1-Aug-11 L1039955-12 0.050 <0.0010 0.056 18.1 - <0.0010 - - <0.50 1.98 0.00128 0.00418 0.075 <0.00010 <0.00050 <0.010 0.000073 14.7 0.00139 0.00114
5-Sep-11 L1054953-13 0.050 <0.0010 0.0583 30.0 - <0.0010 - - <0.50 3.420 0.00187 0.00637 0.0937 0.00010 <0.00050 <0.010 0.000105 20.3 0.00242 0.00165
1-Oct-11 L1067383-4 0.060 0.0031 0.0070 52.4 - 0.0012 - - <0.50 0.80 0.00147 0.00321 0.0436 <0.00010 <0.00050 <0.010 0.000324 31.8 0.00070 0.00067
26-Oct-11 L1079029-19 0.090 <0.0010 0.0023 73.4 - <0.0011 - - 0.52 0.056 0.00136 0.00062 0.0348 <0.00010 <0.00050 <0.010 0.000065 44.1 0.00014 0.00044
27-Nov-11 L1091310-9 <0.050 <0.0010 <0.0020 96.8 - 0.0025 - - <0.50 <0.027 0.00147 0.00037 0.0386 <0.00010 <0.00050 <0.010 0.000071 53.7 0.00011 0.00052
27-Feb-12 L1119935-7 0.050 <0.0010 <0.0020 135.0 - <0.0010 - - <0.50 0.009 0.00121 0.00023 0.0384 <0.00010 <0.00050 <0.010 0.000041 69.7 <0.00010 0.00025
27-Mar-12 L1131394-9 0.050 <0.0010 <0.0020 144.0 - <0.0010 - - <0.50 0.008 0.00124 0.00018 0.0386 <0.00010 <0.00050 <0.010 0.000049 71.9 0.00014 0.00027

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC1 9-Jan-12 L1103291-5 - <0.0010 <0.0020 112.0 - <0.0011 - - <0.50 0.0199 0.00144 0.00038 0.0405 <0.00010 <0.00050 <0.010 0.000048 63.6 0.00011 0.00032
1-May-12 L1143005-4 0.130 <0.0010 <0.0020 130.0 - <0.0010 - - 0.64 0.0444 0.00132 0.00057 0.0330 <0.00010 <0.00050 <0.010 0.000072 72.6 0.00012 0.00046
28-May-12 L1155050-4 <0.050 <0.0010 0.0071 78.3 - <0.0010 - - 0.62 0.2760 0.00155 0.00138 0.0336 <0.00010 <0.00050 <0.010 0.000094 49.0 0.00029 0.00069
28-Jun-12 L1171583-7 <0.050 <0.0010 0.0266 35 - <0.0010 - - <0.50 2.1100 0.00152 0.00318 0.0853 <0.00010 <0.00050 <0.010 0.000077 23.3 0.00143 0.00100
1-Aug-12 L1190018-4 <0.050 <0.0010 0.065 16 - <0.0010 - - <0.50 3.50 0.00163 0.00518 0.1020 <0.00010 <0.00050 <0.010 0.000087 12.9 0.00229 0.00149
5-Sep-12 L1206302-9 <0.050 <0.0010 0.0283 20.7 - <0.0010 - - <0.50 1.540 0.00124 0.00316 0.0557 <0.00010 <0.00050 <0.010 0.000054 14.5 0.00109 0.00079
5-Oct-12 L1221669-24 Replicate1 <0.050 <0.0010 0.010 40.6 - <0.0010 - - <0.50 1.12 0.00118 0.00179 0.0546 <0.00010 <0.00050 <0.010 0.000046 23.1 0.00075 0.00056
5-Oct-12 L1221669-21 Replicate2 <0.050 <0.0010 0.0102 41.0 - <0.0010 - - <0.50 0.81 0.00112 0.00169 0.0473 <0.00010 <0.00050 <0.010 0.000045 22.6 0.00067 0.00053
2-Dec-12 L1246043-7 0.072 <0.0010 <0.0020 91.6 - <0.0010 - - <0.50 0.03 0.00130 0.00036 0.0416 <0.00010 <0.00050 <0.010 0.000075 56.1 <0.00010 0.00058
9-Feb-13 L1267868-16 0.079 <0.0010 <0.0020 115.0 - <0.0010 - - <0.50 0.014 0.00116 0.00033 0.0439 <0.00010 <0.00050 <0.010 0.000049 66.8 <0.00010 0.00029
4-Mar-13 L1275970-14 0.067 <0.0010 <0.0020 125.0 - <0.0010 - - <0.50 0.02 0.00115 0.00032 0.0422 <0.00010 <0.00050 <0.010 0.000053 65.0 <0.00010 0.00031
31-Mar-13 L1285027-22 0.057 <0.0010 <0.0020 131.0 - <0.0010 - - <0.50 0.01 0.00114 0.00030 0.0403 <0.00010 <0.00050 <0.010 0.000041 70.1 <0.00010 0.00023
1-May-13 L1297319-6 0.090 <0.0010 <0.0020 147.0 - <0.0010 - - <0.50 0.03 0.00105 0.00025 0.0412 <0.00010 <0.00050 <0.010 0.000114 78.2 <0.00020 0.00094
5-Jun-13 L1313500-1 <0.050 <0.0010 0.0359 38.7 - <0.0010 - - <0.50 2.020 0.00174 0.00426 0.0716 <0.00010 <0.00050 <0.010 0.000088 24.8 0.00124 0.00109
1-Jul-13 L1328124-9 <0.050 <0.0010 0.0623 14.5 - <0.0010 - - <0.50 4.4100 0.00218 0.00856 0.1130 0.00011 <0.00050 <0.010 0.000145 13.2 0.00257 0.00211
31-Jul-13 L1341914-1 <0.050 <0.0010 0.1570 9.8 - <0.0010 - - <0.50 4.7100 0.00244 0.00997 0.1190 0.00013 <0.00050 <0.010 0.000145 10.3 0.00351 0.00254
10-Sep-13 L1362721-8 <0.050 <0.0010 0.0683 13.1 - <0.0010 - - <0.50 3.410 0.00172 0.00492 0.0996 <0.00010 <0.00050 <0.010 0.000093 11.0 0.00217 0.00138
2-Oct-13 L1373280-1 <0.050 <0.0010 0.0066 31.7 - <0.0010 - - <0.50 0.64 0.00092 0.00144 0.0457 <0.00010 <0.00050 <0.010 0.000042 19.9 0.00041 0.00041

17-Nov-13 L1393661-3 0.067 <0.0010 <0.0020 71.5 - <0.0010 - - <0.50 0.07 0.00129 0.00040 0.0420 <0.00010 <0.00050 <0.010 0.000065 38.1 <0.00010 0.00052
26-Nov-13 L1398084-16 <0.050 <0.0010 <0.0020 78.0 - <0.0010 - - <0.50 0.0525 0.00130 0.00036 0.0420 <0.00010 <0.00050 <0.010 0.000066 43.1 <0.00010 0.00057
3-Dec-13 L1400285-13 0.062 <0.0010 0.0023 83 - <0.0010 - - <0.50 0.0864 0.00130 0.00045 0.0417 <0.00010 <0.00050 <0.010 0.000073 45.0 <0.00010 0.00062
10-Dec-13 L1403324-18 0.074 <0.0010 <0.0020 86.8 - <0.0010 - - <0.50 0.06 0.00128 0.00043 0.0425 <0.00010 <0.00050 <0.010 0.000063 49.6 <0.00010 0.00048
20-Dec-13 L1406946-20 0.064 <0.0010 <0.0020 93.6 - <0.0010 - - <0.50 0.05 0.00138 0.00034 0.0430 <0.00010 <0.00050 <0.010 0.000073 51.6 <0.00010 0.00055
15-Jan-14 L1413912-9 0.289 - 0.009 105.0 - <0.0010 - - 0.88 0.15 0.00116 0.00080 0.0469 <0.00010 <0.00050 <0.010 0.000130 56.4 0.00012 0.00108
3-Feb-14 L1423439-5 0.097 <0.0010 <0.0020 122.0 - <0.0010 - - <0.50 0.0286 0.00117 0.00033 0.0445 <0.00010 <0.00050 <0.010 0.000076 66.2 <0.00010 0.00047
1-Mar-14 L1428456-11 Replicate1 0.094 <0.0010 <0.0020 132 - <0.0010 - - <0.50 0.0164 0.00128 0.00023 0.0392 <0.00010 <0.00050 <0.010 0.000056 70.9 <0.00010 0.00041
1-Mar-14 L1428456-4 Replicate2 0.099 <0.0010 <0.0020 132.0 - <0.0010 - - <0.50 0.02 0.00125 0.00024 0.0389 <0.00010 <0.00050 <0.010 0.000067 69.1 <0.00010 0.00042
1-Apr-14 L1440389-16 0.083 <0.0010 <0.0020 149.0 - <0.0010 - - <0.50 0.02 0.00115 0.00020 0.0429 <0.00010 <0.00050 <0.010 0.000090 75.7 <0.00010 0.00065
7-May-14 L1454422-9 0.153 <0.0010 <0.0020 121.0 - <0.0010 - - 0.51 0.05 0.00114 0.00067 0.0339 <0.00010 <0.00050 <0.010 0.000095 68.3 <0.00010 0.00058
27-May-14 L1462243-20 0.080 <0.0010 0.0090 56.0 - <0.0010 - - 0.51 0.5990 0.00120 0.00224 0.0419 <0.00010 <0.00050 <0.010 0.000090 31.2 0.00040 0.00073

3-Jun-14 L1466849-9 0.053 <0.0010 0.0284 41.9 - <0.0010 - - <0.50 1.380 0.00123 0.00348 0.0579 <0.00010 <0.00050 <0.010 0.000093 27.0 0.00087 0.00096
8-Jun-14 L1469016-14 <0.050 <0.0010 0.0187 40.7 - <0.0010 - - <0.50 0.782 0.00128 0.00250 0.0455 <0.00010 <0.00050 <0.010 0.000081 27.4 0.00050 0.00074

19-Jun-14 L1475203-14 <0.050 0.0094 0.0237 36 - <0.0010 - - 1.08 1.3500 0.00136 0.00290 0.0568 <0.00010 <0.00050 <0.010 0.000078 22.1 0.00090 0.00083
26-Jun-14 L1479007-25 <0.050 <0.0010 0.056 28.6 - <0.0010 - - <0.50 3.93 0.00181 0.00589 0.123 <0.00010 <0.00050 <0.010 0.000116 18.7 0.0021 0.00168
2-Jul-14 L1482361-26 <0.050 <0.0010 0.070 25.0 - <0.0010 - - <0.50 2.87 0.00183 0.00509 0.092 <0.00010 <0.00050 <0.010 0.000119 18.2 0.0017 0.00168

7-Aug-14 L1500006-5 <0.050 <0.0010 0.059 14.0 - <0.0010 - - <0.50 2.40 0.00146 0.00484 0.077 <0.00010 <0.00050 <0.010 0.000086 11.6 0.0016 0.00128
9-Sep-14 L1517070-1 <0.050 <0.0010 0.030 24.9 - <0.0010 - - 0.60 0.95 0.00103 0.00193 0.047 <0.00010 <0.00050 <0.010 0.000067 16.4 0.0008 0.00084
12-Sep-14 L1517902-17 <0.050 <0.0010 0.032 22.5 - <0.0010 - - <0.50 2.35 0.00151 0.00398 0.083 <0.00010 <0.00050 <0.010 0.000075 16.5 0.0016 0.00104
21-Sep-14 L1522239-9 <0.10 <0.0010 0.0832 25.20 - <0.0010 - - 0.58 5.430 0.00261 0.01780 0.1390 0.00015 <0.00050 <0.010 0.000206 14.1 0.00543 0.00362
28-Sep-14 L1527109-16 <0.050 <0.0010 0.0729 22.5 - <0.0010 - <0.50 0.66 4.510 0.00199 0.00572 0.1460 <0.00020 <0.00050 0.008 0.000117 16.1 0.00242 0.00192
4-Oct-14 L1529967-19 0.063 <0.0010 0.0247 32.2 - <0.0010 - - 0.53 1.540 0.00137 0.00243 0.0713 <0.00010 <0.00050 <0.010 0.000053 19.0 0.00106 0.00077

11-Nov-14 L1546887-15 0.072 <0.0010 0.0027 79.6 - <0.0010 - - <0.50 0.0515 0.00114 0.00048 0.0371 <0.00010 <0.00050 <0.010 0.000082 43.3 0.00012 0.00057
18-Nov-14 L1549335-9 Replicate1 0.073 <0.0010 <0.0020 85.5 - <0.0010 - - <0.50 0.054 0.00114 0.00042 0.0389 <0.00010 <0.00050 <0.010 0.000081 45.2 0.00013 0.00050
18-Nov-14 L1549335-7 Replicate2 0.078 <0.0010 0.0023 85.6 - <0.0010 - - <0.50 0.0521 0.00120 0.00046 0.0402 <0.00010 <0.00050 <0.010 0.000086 47.0 0.00013 0.00054
26-Nov-14 L1552499-6 0.079 <0.0010 0.007 87.6 - <0.0010 - - 0.69 0.08 0.00119 0.00067 0.0392 <0.00010 <0.00050 <0.010 0.000099 46.7 0.00016 0.00071
4-Dec-14 L1556366-8 Replicate1 0.082 <0.0010 <0.0020 95.1 - <0.0010 - - <0.50 0.04 0.00110 0.00032 0.0388 <0.00010 <0.00050 <0.010 0.000104 51.6 <0.00010 0.00069
4-Dec-14 L1556366-7 Replicate2 0.094 <0.0010 <0.0020 94.5 - <0.0010 - - <0.50 0.0 0.00115 0.0003 0.039 <0.00010 <0.00050 <0.010 0.000096 50.8 <0.00010 0.0007
7-Dec-14 L1556392-9 0.090 <0.0010 0.0111 99.4 - <0.0010 - - <0.50 0.4320 0.00151 0.00242 0.0526 <0.00010 <0.00050 <0.010 0.000221 52.4 0.00041 0.00216
24-Jan-15 L1570999-4 0.101 <0.0010 <0.0020 117.0 - <0.0010 - - 0.77 0.0316 0.00122 0.00039 0.0434 <0.00010 <0.00050 <0.010 0.000112 59.2 <0.00010 0.00078
22-Feb-15 L1581377-15 0.107 <0.0010 <0.0020 120.0 - <0.0010 - - <0.50 0.0243 0.00124 0.00038 0.0445 <0.00010 <0.00050 <0.010 0.000051 67.3 <0.00010 0.00027
21-Mar-15 L1590526-9 0.104 <0.0010 <0.0020 137.0 - <0.0010 - - <0.50 0.0166 0.00107 0.00032 0.0420 <0.00010 <0.00050 <0.010 0.000097 67.3 <0.00010 0.00066

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Total 
Nitrogen

Ortho 
Phosphate
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Sulphate 
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Cyanide,
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Dissolved 
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(Bi) Boron (B) 
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(Cd) 

Calcium 
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(Cr) Cobalt (Co) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC1 25-Apr-15 L1603745-9 0.118 <0.0010 0.0033 121.0 - <0.0010 - - <0.50 0.064 0.00112 0.00076 0.0358 <0.00010 <0.000050 <0.010 0.000073 64.6 <0.00010 0.00053
12-May-15 L1612636-32 0.095 <0.0010 0.0074 100.0 - <0.0010 - - <0.50 0.164 0.00118 0.00130 0.0363 <0.00010 <0.000050 <0.010 0.000120 53.8 0.00013 0.00093
20-Jun-15 L1631335-2 <0.030 <0.0010 0.0610 22.5 - <0.0010 - - <0.50 2.690 0.00196 0.00530 0.0847 <0.00010 <0.000050 <0.010 0.000091 16.2 0.00178 0.00143
17-Jul-15 L1644833-8 0.045 0.0019 0.074 15.0 - <0.0010 - - <0.50 3.31 0.00172 0.00602 0.0914 <0.00010 <0.000050 <0.010 0.000091 13.4 0.00222 0.00193

26-Aug-15 L1665599-31 0.038 <0.0010 0.0636 19.9 - <0.0010 - - <0.50 2.520 0.00172 0.00414 0.0739 <0.00010 <0.000050 <0.010 0.000078 15.6 0.00182 0.00137
24-Sep-15 L1679782-1 0.058 <0.0010 0.0067 45.0 - <0.0010 - - <0.50 0.6060 0.00145 0.00126 0.0467 <0.00010 <0.000050 <0.010 0.000044 29.4 0.00039 0.00043
26-Oct-15 L1694687-2 0.138 0.0015 0.0056 52.2 - <0.0010 - - 0.58 0.4250 0.00146 0.00112 0.0441 <0.00010 <0.000050 <0.010 0.000044 32.8 0.00025 0.00034
15-Nov-15 L1704708-8 0.161 <0.0010 <0.0020 82.4 - <0.0010 - - <0.50 0.04 0.00142 0.00040 0.0404 <0.00010 <0.000050 <0.010 0.000081 51.2 <0.00010 0.00059
19-Dec-15 L1716796-9 Replicate1 0.248 <0.0010 <0.0020 106.0 - <0.0010 - - <0.50 0.0 0.00162 0.0004 0.048 <0.00010 <0.000050 <0.010 0.000089 64.9 <0.00010 0.0004
19-Dec-15 L1716796-12 Replicate2 0.252 <0.0010 <0.0020 107.0 - <0.0010 - - <0.50 0.0263 0.00154 0.00035 0.0455 <0.00010 <0.000050 <0.010 0.000059 63.6 <0.00010 0.00034
23-Jan-16 L1727972-23 0.211 <0.0010 <0.0020 115.0 - <0.0010 - - <0.50 0.0167 0.00145 0.00024 0.0470 <0.00010 <0.000050 <0.010 0.000068 61.6 <0.00010 0.00045
24-Feb-16 L1738788-7 0.193 <0.0010 0.0030 116.0 - <0.0010 - - <0.50 0.0304 0.00140 0.00040 0.0412 <0.00010 <0.000050 <0.010 0.000040 64.9 <0.00010 0.00026
25-Mar-16 L1748992-9 0.186 <0.0010 <0.0020 127.0 - <0.0010 - - <0.50 0.0260 0.00129 0.00042 0.0425 <0.00010 <0.000050 <0.010 0.000072 60.6 <0.00010 0.00053
26-Apr-16 L1761558-32 Replicate1 0.143 <0.0010 0.0093 77.2 - <0.0010 - - <0.50 0.376 0.00128 0.00145 0.0399 <0.00010 <0.000050 <0.010 0.000095 45.4 0.00044 0.00073
26-Apr-16 L1761558-31 Replicate2 0.141 <0.0010 0.0102 77.2 - <0.0010 - - <0.50 0.450 0.00127 0.00144 0.0408 <0.00010 <0.000050 <0.010 0.000091 43.8 0.00031 0.00075
17-May-16 L1772515-5 Replicate1 0.102 <0.0010 0.0143 52.9 - <0.0010 - - <0.50 0.685 0.00136 0.00184 0.0398 <0.00010 <0.000050 <0.010 0.000090 31.6 0.00048 0.00076
17-May-16 L1772515-1 Replicate2 0.110 <0.0010 0.013 52.8 - <0.0010 - - 0.62 0.73 0.00139 0.00193 0.0401 <0.00010 <0.000050 <0.010 0.000081 31.4 0.00046 0.00076
19-Jun-16 L1787135-7 0.082 <0.0010 0.0258 28.9 - <0.0010 - - <0.50 1.340 0.00145 0.00283 0.0552 <0.00010 <0.000050 <0.010 0.000066 17.8 0.00090 0.00082
16-Jul-16 L1800582-8 0.070 <0.0010 0.0631 17.2 - <0.0010 - - <0.50 3.1900 0.00168 0.00542 0.1030 <0.00010 <0.000050 <0.010 0.000091 12.5 0.00204 0.00151

20-Aug-16 L1818676-7 0.053 <0.0010 0.0567 14.2 - <0.0010 - - <0.50 2.3900 0.00173 0.00544 0.0779 <0.00010 <0.000050 <0.010 0.000087 12.1 0.00180 0.00147
16-Sep-16 L1832249-5  0.079 0.0012 0.6060 23.4 <0.0010 <0.0010 - - <0.50 4.0400 0.00206 0.00501 0.1220 <0.00010 <0.000050 <0.010 0.000093 16.2 0.00253 0.00142

25-Oct-2016 L1850386-14 0.210 <0.0010 0.0077 68.3 - <0.0010 - - <0.50 0.426 0.00163 0.00227 0.0454 <0.00010 <0.000050 <0.010 0.000101 39.2 0.00028 0.00098
21-Nov-2016 L1862185-3 0.238 <0.0010 0.0023 86.4 - <0.0010 - - 0.53 0.0570 0.00142 0.00062 0.0448 <0.00010 <0.000050 <0.010 0.0000671 48.3 <0.00010 0.00044
17-Dec-2016 L1872192-2 0.284 <0.0010 0.0029 95.5 - <0.0010 - - 0.66 0.0793 0.00165 0.00057 0.0478 <0.00010 <0.000050 <0.010 0.0000826 57.1 <0.00010 0.00054
11-Feb-2017 L1891018-17 0.33 <0.0010 0.0022 117 - <0.0010 - - <0.50 0.0127 0.00136 0.00029 0.0402 <0.00010 <0.000050 <0.010 0.0000310 66.5 <0.00010 0.00015
21-May-2017 L1929753-27 0.228 <0.0010 0.0183 82.7 - <0.0010 - - <0.50 0.493 0.00162 0.00238 0.0441 <0.00010 <0.000050 <0.010 0.000185 48.7 0.00039 0.00156
26-Aug-2017 L1984723-1 0.175 <0.0010 0.0637 21.1 - <0.0010 - - 0.57 2.58 0.00218 0.00758 0.0854 <0.00010 <0.000050 <0.010 0.000173 15.8 0.00207 0.00233

28-Oct-17 L2015832-7 0.301 <0.0010 0.0037 67.3 <0.0010 <0.0010 - - <0.50 0.0932 0.00143 0.00057 0.0396 <0.00010 <0.000050 <0.010 0.0000742 36.9 0.00026 0.00060
24-Nov-17 L2028734-29 0.454 <0.0010 <0.0020 92.2 <0.0010 <0.0010 - - <0.50 0.0369 0.00165 0.00039 0.0408 <0.00010 <0.000050 <0.010 0.0000724 51.1 0.00016 0.00049
5-Dec-17 L2033141-9 Replicate1 0.446 <0.0010 <0.0020 99.3 <0.0010 <0.0010 - - <0.50 0.0452 0.00168 0.00038 0.0411 <0.00010 <0.000050 <0.010 0.0000786 56.9 <0.00010 0.00053
5-Dec-17 L2033141-2 Replicate2 0.452 <0.0010 <0.0020 99.4 <0.0010 <0.0010 - - <0.50 0.0399 0.00179 0.00035 0.0460 <0.00010 <0.000050 <0.010 0.0000873 55.9 0.00042 0.00057
19-Jan-18 L2048146-7  0.526 <0.0010 <0.0020 115 <0.0010 <0.0010 - - <0.50 0.0245 0.00181 0.00031 0.0458 <0.00010 <0.000050 <0.010 0.000072 71.1 <0.00010 0.00051
20-Feb-18 L2061201-3  0.528 <0.0010 <0.0020 123 <0.0010 <0.0010 - - <0.50 0.0155 0.0018 0.00035 0.0413 <0.00010 <0.000050 <0.010 0.0000572 69.4 <0.00010 0.00031
26-Mar-18 L2074292-3  0.544 <0.0010 <0.0020 131 <0.0010 <0.0010 - - <0.50 0.014 0.00187 0.00029 0.0438 <0.00010 <0.000050 <0.010 0.0000634 71.7 <0.00010 0.00037
22-Apr-18 L2084010-6  0.527 <0.0010 0.0032 134 <0.0010 <0.0010 - - <0.50 0.0348 0.00153 0.00045 0.0370 <0.00010 <0.000050 <0.010 0.0000855 69.3 <0.00010 0.00055
12-May-18 L2096514-3  0.334 <0.0010 0.0102 80.9 <0.0010 <0.0010 - - <0.50 0.253 0.00153 0.00149 0.0391 <0.00010 <0.000050 <0.010 0.0000911 45.2 0.00024 0.00055
17-Jun-18 L2115837-6  0.364 <0.0010 0.0143 40.4 <0.0010 <0.0010 - - <0.50 0.627 0.00163 0.00224 0.0378 <0.00010 <0.000050 <0.010 0.0000505 25.9 0.00045 0.00057
15-Jul-18 L2132363-6  0.187 <0.0010 0.0499 20.5 <0.0010 <0.0010 - - <0.50 2.13 0.00182 0.00506 0.0744 <0.00010 <0.000050 <0.010 0.0000906 15.3 0.00147 0.00142

SC2
28-May-08 L635965-12 0.140 - 1.4500 74.5 - <0.0010 - - 1.14 6.6700 0.00115 0.04950 0.1590 0.00064 <0.00050 <0.010 0.004070 37.5 0.00551 0.00841
5-Jun-08 L639617-11 0.071 - 0.4160 74.8 - <0.0010 - - 0.52 5.2900 0.00107 0.01810 0.1370 0.00052 <0.00050 <0.010 0.003030 33.5 0.00355 0.00649
11-Jun-08 L642688-3 <0.05 - 0.2820 79.7 - <0.0010 - - 0.51 3.3500 0.00092 0.00847 0.0835 <0.00050 <0.00050 <0.010 0.003360 35.5 0.00184 0.00599
3-Jul-08 L652071-9 <0.05 - 1.0200 76.6 - <0.0010 - - 1.43 10.200 0.00202 0.05680 0.2870 0.00083 <0.00050 <0.010 0.005410 28.4 0.00868 0.01350
25-Jul-08 L662220-11 <0.05 - 0.1870 40.1 - <0.0010 - - <0.50 3.310 0.00096 0.00492 0.1140 <0.00050 <0.00050 <0.010 0.001400 23.0 0.00245 0.00317
10-Sep-08 L683687-2 <0.05 <0.0010 0.0910 44.8 - <0.0010 - - <0.50 1.42 0.00058 0.00234 0.0582 <0.00050 <0.00050 <0.010 0.001000 24.6 0.00109 0.00192
17-Sep-08 L686098-8 <0.05 <0.0010 0.2840 30.6 - <0.0010 - - <0.50 9.54 0.00135 0.00845 0.2180 <0.00050 <0.00050 <0.010 0.001090 24.6 0.00903 0.00530
25-Sep-08 L688714-8 Replicate1 <0.05 <0.0010 0.0609 54.2 - <0.0010 - - <0.50 1.900 0.00078 0.00231 0.0516 <0.00050 <0.00050 <0.010 0.001200 29.7 0.00146 0.00226
25-Sep-08 L688714-7 Replicate2 <0.05 <0.0010 0.0456 54.4 - <0.0010 - - <0.50 1.7400 0.00076 0.00225 0.0506 <0.00050 <0.00050 <0.010 0.001200 29.7 0.00133 0.00225
2-Oct-08 L691752-11 0.050 0.0016 0.5310 27.5 - <0.0010 - - 0.97 12.6000 0.00231 0.01400 0.3070 <0.00050 <0.00050 <0.010 0.000921 26.6 0.01120 0.00794
9-Oct-08 L694973-7 0.100 <0.0010 0.0040 61.6 - <0.0010 - - <0.50 2.1200 0.00094 0.00254 0.0676 <0.00050 <0.00050 <0.010 0.001410 33.4 0.00113 0.00256

29-Oct-08 L703445-7 0.100 0.0014 0.0741 93.2 - <0.0010 - - 0.64 0.8050 0.00068 0.00269 0.0421 <0.00050 <0.00050 <0.010 0.001710 49.2 <0.00050 0.00246
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 6-Dec-08 L717413-15 0.130 <0.0010 0.0271 113.0 - <0.0010 - - - 0.970 0.00079 0.00398 0.0426 <0.00050 <0.00050 <0.010 0.002350 55.7 0.00058 0.00238
4-Mar-09 L740333-6 Replicate1 0.090 <0.0010 0.035 134.0 - <0.0010 - - <0.50 0.37 0.00063 0.00246 0.0382 <0.00050 <0.00050 <0.010 0.001950 67.2 <0.00050 0.00186
4-Mar-09 L740333-5 Replicate2 0.070 0.0013 0.0341 134.0 - <0.0010 - - <0.50 0.365 0.00062 0.00243 0.0377 <0.00050 <0.00050 <0.010 0.001900 68.6 <0.00050 0.00184
28-Mar-09 L748538-9 0.090 0.0085 0.0413 132.0 - <0.0010 - - <0.50 0.432 0.00060 0.00292 0.0397 <0.00050 <0.00050 <0.010 0.001720 72.9 <0.00050 0.00165
28-Apr-09 L759011-2 0.300 <0.0010 0.0803 136.0 - <0.0010 - - 0.56 0.8760 0.00073 0.00359 0.0418 <0.00050 <0.00050 <0.010 0.001470 92.5 0.00082 0.00328
27-May-09 L771080-7 0.237 0.0106 0.838 111.0 - <0.0010 - - 0.97 4.56 0.00122 0.05760 0.1120 0.00064 <0.00050 <0.010 0.005760 58.4 0.00654 0.00948
8-Jun-09 L776835-8 0.150 <0.0010 0.399 64.7 - 0.0018 - - 1.27 9.02 0.00136 0.02720 0.1970 <0.00050 <0.00050 <0.010 0.003040 34.3 0.00669 0.00818
13-Jun-09 L778602-7 0.094 <0.0010 0.404 68.8 - <0.0010 - - 0.62 6.04 0.00121 0.01280 0.1390 <0.00050 <0.00050 <0.010 0.003070 31.6 0.00497 0.00772
19-Jun-09 L781603-3 Replicate1 0.073 <0.0010 0.273 61.6 - <0.0010 - - <0.50 4.10 0.00086 0.00736 0.0941 <0.00050 <0.00050 <0.010 0.002420 30.1 0.00333 0.00571
19-Jun-09 L781603-4 Replicate2 0.072 <0.0010 0.269 61.3 - <0.0010 - - <0.50 5.00 0.00096 0.00801 0.1110 <0.00050 <0.00050 <0.010 0.002500 30.7 0.00391 0.00602
5-Jul-09 L788462-4 0.113 <0.0010 0.286 48.7 - <0.0010 - - 0.65 4.8200 0.00108 0.01030 0.1090 <0.00050 <0.00050 <0.010 0.002480 26.6 0.00488 0.00568

4-Aug-09 L801967-3 0.101 <0.0010 0.306 22.0 - <0.0010 - - 0.53 7.40 0.00141 0.0091 0.243 <0.00050 <0.00050 <0.010 0.00095 18.9 0.00515 0.00472
22-Aug-09 L809879-17 <0.050 <0.0010 0.161 27 - <0.0010 - - <0.50 5.21 0.00116 0.00570 0.140 <0.00050 <0.00050 <0.010 0.00081 18.3 0.00371 0.0031
13-Sep-09 L817873-8 <0.050 <0.0010 0.273 23.5 - <0.0010 - - 0.54 7.03 0.00153 0.00900 0.247 <0.00050 <0.00050 <0.010 0.000867 19.1 0.00550 0.00409
27-Sep-09 L824535-11 <0.050 <0.0010 0.10 58 - <0.0010 - - <0.50 2.8 0.00111 0.005 0.0921 <0.00050 <0.00050 <0.010 0.0013 31.9 0.00201 0.0034
31-Oct-09 L837185-11 0.060 <0.0010 0.05 96 - 0.0015 - - 0.62 0.92 0.00068 0.0019 0.0466 <0.00050 <0.00050 <0.010 0.0016 51.0 0.00070 0.0026
26-Nov-09 L844495-22 0.090 <0.0010 0.04 114 - <0.0010 - - <0.50 1.1 0.00078 0.0027 0.0493 <0.00050 <0.00050 <0.010 0.0025 65.2 <0.00050 0.0027
17-Jan-10 L855505-8 0.110 <0.0010 0.02 117 - <0.0010 - - <0.50 0.37 0.00066 0.0014 0.0383 <0.00050 <0.00050 <0.010 0.0017 65.5 <0.00050 0.0018
3-Mar-10 L866873-8 0.120 <0.0010 0.028 132 - <0.0010 - - <0.50 0.32 0.00068 0.0012 0.0384 <0.00050 <0.00050 <0.010 0.00138 70.1 <0.00050 0.0018
28-Mar-10 L873293-10 0.190 <0.0010 0.06 128.0 - <0.0010 - - <0.50 0.99 0.00079 0.003 0.049 <0.00050 <0.00050 0.012 0.00162 74.0 0.00073 0.0029
1-May-10 L884476-14 0.300 0.0015 0.8500 130.0 - <0.0010 - - 0.39 2.54 0.00112 0.04700 0.0890 <0.00050 <0.00050 <0.010 0.00377 65.2 0.00147 0.00593
26-May-10 L891484-11 0.050 0.0016 0.380 71.3 - 0.0012 - - <0.50 3.13 0.00125 0.02220 0.1280 <0.00050 <0.00050 <0.010 0.00291 36.1 0.00186 0.00441

5-Jul-10 L905787-24 <0.050 <0.0010 0.13 52 - <0.0010 - - 0.50 3.5 0.00109 0.0045 0.105 <0.00050 <0.00050 0.011 0.0017 27.1 0.00259 0.0036
3-Aug-10 L916942-11 <0.050 0.0012 0.60 11 - <0.0010 - - 0.97 7.79 0.00153 0.0093 0.234 <0.00050 <0.00050 <0.010 0.0010 20.6 0.00717 0.0061
27-Aug-10 L926457-24 <0.050 <0.0010 0.10 37 - <0.0010 - - <0.50 0.96 0.00060 0.002 0.0614 <0.00050 <0.00050 <0.010 0.0009 24.0 0.00093 0.0020
28-Sep-10 L938295-11 0.087 <0.0010 0.91 40 - 0.0012 - - 1.39 6.0 0.00098 0.007 0.1600 <0.00050 <0.00050 <0.010 0.0009 34.0 0.00681 0.0060
21-Oct-10 L946803-1 0.100 0.00 0.44 109 - 0.0012 - - <0.50 1.8 0.00076 0.021 0.0486 <0.00050 <0.00050 <0.010 0.0027 50.3 0.00101 0.0047
15-Nov-10 L955725-23 0.150 <0.0010 0.15 112 - <0.0010 - - 0.62 0.97 0.00072 0.008 0.040 <0.00050 <0.00050 <0.010 0.0023 59.2 0.00057 0.0032
15-Dec-10 L963831-1 0.080 <0.0010 0.07 132 - <0.0010 - - 0.54 0.9 0.00069 0.005 0.042 <0.00050 <0.00050 <0.010 0.0029 71.2 0.00028 0.0030
1-Feb-11 L975149-5 0.050 <0.0010 0.055 135 - <0.0010 - - <0.50 0.5 0.00063 0.0021 0.042 <0.00050 <0.00050 0.010 0.0019 69.5 0.00014 0.0018

31-Mar-11 L991777-6 0.130 <0.0010 0.05 141 - <0.0010 - - 0.58 0.50 0.00070 0.0031 0.042 <0.00050 <0.00050 0.011 0.00182 76.2 0.00020 0.0022
2-May-11 L1002688-11 0.280 <0.0010 0.08 133 - <0.0010 - - <0.50 0.46 0.00066 0.0034 0.0410 <0.00050 <0.00050 <0.010 0.0013 71.2 <0.00030 0.0020
4-Jun-11 L1014013-16 0.190 <0.0010 0.50 60 - <0.0010 - - 0.93 5.4 0.00123 0.0222 0.1210 <0.00050 <0.00050 <0.010 0.0016 28.9 0.00468 0.0049
4-Jul-11 L1028827-5 0.130 <0.0010 0.173 61.2 - <0.0010 - - <0.50 3.88 0.00089 0.0070 0.091 0.00024 <0.00050 <0.010 0.00192 27.0 0.00238 0.00427

1-Aug-11 L1039955-13 <0.050 <0.0010 0.120 37.7 - <0.0010 - - 0.89 1.41 0.00057 0.0035 0.059 0.00011 <0.00050 <0.010 0.00111 21.8 0.00095 0.00225
5-Sep-11 L1054953-10 0.100 <0.0010 0.434 43.6 0.0011 <0.0010 - - 0.68 10.50 0.00159 0.0154 0.223 0.00029 <0.00050 <0.010 0.001310 30.9 0.01030 0.00729
1-Oct-11 L1067383-5 0.150 <0.0010 0.181 95.5 - 0.0012 - - 0.56 1.78 0.00086 0.00911 0.058 0.00019 <0.00050 <0.010 0.00226 48.5 0.00121 0.00345
26-Oct-11 L1079029-20 0.130 <0.0010 0.168 113.0 - 0.0013 - - 0.63 1.75 0.00088 0.0103 0.057 0.00025 <0.00050 <0.010 0.00277 59.8 0.00114 0.00389
27-Nov-11 L1091310-5 0.050 <0.0010 0.09 127 - <0.0011 - - 0.64 1.04 0.00080 0.0051 0.0551 0.00019 <0.00050 <0.010 0.0024 68.3 0.00059 0.0027

9-Jan-12 L1103291-6 - <0.0010 0.10 136 - <0.0011 - - 0.59 0.69 0.00077 0.006 0.0426 0.00019 <0.00050 <0.010 0.0025 73.7 0.00021 0.0027
27-Feb-12 L1119935-6 0.060 <0.0010 0.08 148 - <0.0010 - - <0.50 0.7 0.00067 0.006 0.0465 0.00021 <0.00050 0.010 0.0027 79.8 0.00021 0.0028
27-Mar-12 L1131394-6 0.065 <0.0010 0.10 151 - <0.0010 - - 0.53 0.6 0.00067 0.005 0.0441 0.0002 <0.00050 0.014 0.002 75 0.00023 0.003
1-May-12 L1143005-5 0.290 <0.0010 0.34 126 - <0.0010 - - 0.74 1.34 0.00089 0.015 0.047 0.00021 <0.00050 <0.010 0.0022 66.1 0.00104 0.0040
28-May-12 L1155050-5 0.180 <0.0010 1.46 115 - <0.0010 - - 1.09 2.5 0.00101 0.079 0.054 0.00040 <0.00050 <0.010 0.0054 49.3 0.00145 0.0069
28-Jun-12 L1171583-4 <0.050 <0.0010 0.38 79 - <0.0010 - - <0.50 5.0 0.00114 0.018 0.116 0.00036 <0.00050 <0.010 0.0032 33.9 0.00405 0.0065
1-Aug-12 L1190018-5 <0.050 <0.0010 0.12 32 - <0.0010 - - <0.50 4.22 0.00107 0.006 0.1170 0.00013 <0.00050 <0.010 0.0009 19.0 0.00346 0.0031
5-Sep-12 L1206302-12 Replicate1 <0.050 <0.0010 0.13 36 - <0.0010 - - <0.50 2.6 0.00075 0.003 0.069 0.00011 <0.00050 <0.010 0.0008 20.8 0.00232 0.0021
5-Sep-12 L1206302-6 Replicate2 <0.050 <0.0010 0.09 36 - <0.0010 - - 0.52 2.5 0.00073 0.0035 0.0694 0.00010 <0.00050 <0.010 0.0008 20.8 0.00233 0.0021
5-Oct-12 L1221669-22 0.110 <0.0010 0.21 77 - <0.0010 - - 0.51 1.4 0.00073 0.0119 0.049 0.00016 <0.00050 <0.010 0.0020 34.5 0.00090 0.0028
2-Dec-12 L1246043-13 0.081 <0.0010 0.04 126 - <0.0010 - - 0.80 0.6 0.00061 0.003 0.045 0.00017 <0.00050 <0.010 0.0027 68.7 0.00018 0.0028
9-Feb-13 L1267868-13 0.080 <0.0010 0.07 136 - <0.0010 - - <0.50 0.6 0.00065 0.0046 0.044 0.00019 <0.00050 <0.010 0.00261 76.7 0.00012 0.0025

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) 

Barium 
(Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 4-Mar-13 L1275970-15 0.089 <0.0010 0.040 142.0 - <0.0010 - - <0.50 0.50 0.00063 0.0026 0.046 0.00017 <0.00050 0.010 0.00222 75.4 0.00016 0.00249
31-Mar-13 L1285027-24 0.066 <0.0010 0.060 148.0 - <0.0010 - - <0.50 0.58 0.00069 0.0028 0.044 0.00021 <0.00050 0.011 0.00241 81.8 0.00014 0.00251
1-May-13 L1297319-5 0.295 <0.0010 0.096 140.0 - <0.0010 - - 0.52 0.53 0.00063 0.0029 0.0431 0.00014 <0.00050 <0.010 0.00169 77.0 <0.00020 0.00248
5-Jun-13 L1313500-3 0.075 <0.0010 0.69 76.7 - <0.0010 - - <0.50 3.6 0.00112 0.0289 0.076 0.00026 <0.00050 <0.010 0.00276 30.6 0.00229 0.0053
1-Jul-13 L1328124-12 Replicate1 <0.050 <0.0010 0.332 23.1 - <0.0010 - - <0.50 7.86 0.00162 0.0109 0.176 0.00021 <0.00050 <0.010 0.00080 18.7 0.00684 0.00602
1-Jul-13 L1328124-10 Replicate2 <0.050 <0.0010 0.338 23.1 - <0.0010 - - <0.50 8.01 0.00161 0.0110 0.181 0.00021 <0.00050 <0.010 0.00078 18.4 0.00702 0.00595
31-Jul-13 L1341914-2 <0.050 <0.0010 0.512 15.2 - <0.0010 - - <0.50 8.78 0.00174 0.0116 0.220 0.00021 <0.00050 <0.010 0.00064 15.6 0.00826 0.00624
5-Sep-13 L1360460-1 <0.050 <0.0010 0.165 19.0 - <0.0010 - - <0.50 3.87 0.00091 0.0043 0.104 0.00011 <0.00050 <0.010 0.00035 14.8 0.00336 0.00223
2-Oct-13 L1373280-2 <0.050 <0.0010 0.050 65.0 - <0.0010 - - <0.50 0.74 0.00062 0.0026 0.045 0.00010 <0.00050 <0.010 0.00116 35.4 0.00041 0.00168

18-Nov-13 L1393661-22 0.072 <0.0010 0.045 123.0 - <0.0010 - - <0.50 0.79 0.00066 0.0031 0.045 0.00019 <0.00050 <0.010 0.00315 65.7 0.00022 0.00366
26-Nov-13 L1398084-4 <0.050 <0.0010 0.077 122.0 - <0.0010 - - <0.50 0.96 0.00083 0.0093 0.047 0.00023 <0.00050 <0.010 0.00325 59.3 0.00026 0.00332
3-Dec-13 L1400285-12 0.101 <0.0010 0.032 132.0 - <0.0010 - - <0.50 0.68 0.00061 0.0021 0.046 0.00015 <0.00050 <0.010 0.00300 65.7 0.00025 0.00359
10-Dec-13 L1403324-19 0.090 <0.0010 0.091 131.0 - <0.0010 - - <0.50 0.43 0.00059 0.0030 0.045 0.00010 <0.00050 <0.010 0.00212 65.7 0.00012 0.00271
20-Dec-13 L1406946-19 0.108 <0.0010 0.069 129.0 - <0.0010 - - <0.50 0.70 0.00072 0.0038 0.045 0.00016 <0.00050 <0.010 0.00259 69.7 0.00037 0.00310
17-Jan-14 L1413909-2 0.210 <0.0010 0.083 119.0 - <0.0010 - - <0.50 1.02 0.00071 0.0036 0.049 0.00012 <0.00050 <0.010 0.00170 63.4 0.00077 0.00282
3-Feb-14 L1423439-8 0.167 <0.0010 0.142 138.0 - <0.0010 - - <0.50 0.52 0.00059 0.0067 0.046 0.00014 <0.00050 <0.010 0.00243 73.1 0.00016 0.00318
1-Mar-14 L1428456-7 0.123 <0.0010 0.164 149.0 - <0.0010 - - <0.50 0.67 0.00067 0.0078 0.041 0.00019 <0.00050 <0.010 0.00293 76.6 0.00013 0.00333
1-Apr-14 L1440389-15 0.118 <0.0010 0.077 149.0 - <0.0010 - - <0.50 0.55 0.00069 0.0042 0.047 0.00015 <0.00050 0.010 0.00228 78.6 0.00014 0.00257
7-May-14 L1454422-11 0.313 0.0030 0.379 107.0 - <0.0010 - - 0.76 1.66 0.00076 0.0146 0.049 0.00016 <0.00050 <0.010 0.00160 55.3 0.00130 0.00364
27-May-14 L1462243-21 0.156 0.0012 0.671 84.1 - <0.0010 - - 1.19 2.07 0.00079 0.0336 0.058 0.00022 <0.00050 <0.010 0.00246 33.1 0.00129 0.00429
3-Jun-14 L1466849-11 0.106 <0.0010 0.691 80.5 - <0.0010 - - 0.53 3.12 0.00082 0.0357 0.075 0.00027 <0.00050 <0.010 0.00297 34.1 0.00226 0.00567
8-Jun-14 L1469016-13 <0.050 <0.0010 0.507 71.1 - <0.0010 - - <0.50 2.22 0.00070 0.0200 0.063 0.00022 <0.00050 <0.010 0.00239 35.2 0.00140 0.00541
19-Jun-14 L1475203-18 <0.050 <0.0010 0.305 61.7 - <0.0010 - - 0.52 3.4800 0.00097 0.01150 0.0789 0.00019 <0.00050 <0.010 0.001720 29.3 0.00289 0.00417
26-Jun-14 L1479007-21 <0.25 <0.0010 0.6 47 - <0.0010 - - 0.77 11.3 0.00176 0.017 0.209 0.00031 <0.00050 <0.010 0.0017 28.9 0.01370 0.0089
2-Jul-14 L1482361-14 <0.20 <0.0010 0.82 35 - <0.0010 - - 0.80 11.9 0.00171 0.019 0.26 0.00028 <0.00050 <0.010 0.0012 26.5 0.01170 0.0103

7-Aug-14 L1500006-7 <0.050 <0.0010 0.176 26.9 - <0.0010 - - <0.50 3.23 0.00091 0.0046 0.089 <0.00010 <0.00050 <0.010 0.00062 16.9 0.00292 0.0025
9-Sep-14 L1517070-10 <0.050 <0.0010 0.189 35.8 - <0.0010 - - 0.70 2.32 0.00078 0.0041 0.070 <0.00010 <0.00050 <0.010 0.00071 20.8 0.00225 0.00273
12-Sep-14 L1517902-19 <0.050 <0.0010 0.0736 38.6 - <0.0010 - - <0.50 2.0100 0.00085 0.00369 0.0645 <0.00010 <0.00050 <0.010 0.000723 23.6 0.00170 0.00170
21-Sep-14 L1522239-6 <1.0 0.0025 1.8400 25.8 - <0.0010 - - 2.38 22.70 0.00303 0.0330 0.452 0.00048 0.00058 <0.010 0.00139 32.9 0.02530 0.0195
28-Sep-14 L1527109-2 <0.50 0.0015 2.3600 25 - <0.0010 - <0.50 3.14 32.10 0.00337 0.04250 0.605 0.00065 0.00120 <0.010 0.00186 39.4 0.04140 0.02780
4-Oct-14 L1529967-16 0.260 <0.0010 0.89 40 - <0.0010 - - 1.67 17.2 0.00157 0.016 0.348 0.00036 0.00060 <0.010 0.0013 32.2 0.01930 0.0124

11-Nov-14 L1546887-17 0.109 <0.0010 0.16 120 - <0.0010 - - 0.69 1.2 0.00070 0.0084 0.042 0.00019 <0.00050 <0.010 0.0030 57.8 0.00041 0.0035
18-Nov-14 L1549335-10 0.095 <0.0010 0.28 124 - <0.0010 - - <0.50 1.3 0.00079 0.0119 0.045 0.00024 <0.00050 <0.010 0.0032 58.1 0.00055 0.0036
26-Nov-14 L1552499-5 0.106 <0.0010 0.11 97 - <0.0010 - - 0.60 1.1 0.00068 0.0067 0.044 0.00022 <0.00050 <0.010 0.0028 60.4 0.00037 0.0031
4-Dec-14 L1556366-4 0.110 <0.0010 0.08 128 - <0.0010 - - <0.50 0.8 0.00061 0.0047 0.044 0.00017 <0.00050 <0.010 0.0029 64.5 0.00028 0.0032
7-Dec-14 L1556392-10 0.103 <0.0010 0.18 129 - <0.0010 - - <0.50 1.4 0.00076 0.008 0.046 0.00027 <0.00050 <0.010 0.0034 63.9 0.00054 0.0033
24-Jan-15 L1570999-3 0.217 0.0013 0.146 115 - <0.0010 - - 1.04 0.94 0.00064 0.0048 0.044 0.00014 <0.00050 <0.010 0.00190 58.6 0.00048 0.0029
22-Feb-15 L1581377-20 0.122 <0.0010 0.1700 138.0 - <0.0010 - - <0.50 0.8990 0.00072 0.00864 0.0459 0.00021 <0.00050 0.010 0.00295 73.0 0.00025 0.00325
21-Mar-15 L1590526-8 0.178 <0.0010 0.136 132.0 - <0.0010 - - <0.50 0.60 0.00058 0.0054 0.042 0.00015 <0.00050 0.011 0.00222 65.0 0.00014 0.00272
25-Apr-15 L1603745-8 0.261 <0.0010 0.263 129.0 - <0.0010 - - 0.69 0.76 0.00068 0.0097 0.038 0.00015 <0.000050 <0.010 0.00194 63.9 0.00028 0.00309
12-May-15 L1612636-26 0.224 <0.0010 0.943 117 - <0.0010 - - 0.98 3.45 0.00092 0.0472 0.0758 0.00030 0.00017 <0.010 0.0041 49.2 0.00241 0.0073
20-Jun-15 L1631335-3 0.034 <0.0010 0.2610 53 - <0.0010 - - <0.50 3.37 0.00102 0.00827 0.0820 0.00020 0.00017 <0.010 0.0018 24.8 0.00241 0.0041
17-Jul-15 L1644833-2 0.032 <0.0010 0.295 30 - <0.0010 - - <0.50 5.36 0.00090 0.0063 0.1250 0.00016 0.00008 <0.010 0.0009 18 0.00412 0.0040

26-Aug-15 L1665599-25 0.035 <0.0010 0.256 38 - <0.0010 - - <0.50 4.31 0.00087 0.0066 0.0964 0.00014 0.00008 <0.010 0.0011 23 0.00362 0.0038
24-Sep-15 L1679782-2 0.062 <0.0010 0.15 87 - <0.0010 - - <0.50 1.6 0.00088 0.009 0.052 0.00016 <0.000050 <0.010 0.0020 43.6 0.00110 0.0031
26-Oct-15 L1694687-3 0.130 <0.0010 0.260 102 - <0.0010 - - 0.62 1.84 0.00085 0.0136 0.052 0.00019 <0.000050 <0.010 0.0028 46.3 0.00076 0.0044
15-Nov-15 L1704708-12 0.122 <0.0010 0.13 119 - <0.0010 - - <0.50 1.3 0.00076 0.008 0.046 0.00020 <0.000050 <0.010 0.0029 65.8 0.00033 0.0038
19-Dec-15 L1716796-7 0.119 <0.0010 0.082 136 - <0.0010 - - <0.50 0.83 0.00070 0.0044 0.041 0.00019 <0.000050 <0.010 0.00247 75.8 0.00020 0.0027
23-Jan-16 L1727972-24 0.110 <0.0010 0.0582 138.0 - <0.0010 - - <0.50 0.7990 0.00072 0.00351 0.0438 0.00019 <0.000050 <0.010 0.00270 72.6 0.00018 0.00272
24-Feb-16 L1738788-6 0.125 <0.0010 0.241 144.0 - <0.0010 - - 0.72 1.20 0.00070 0.0105 0.046 0.00025 <0.000050 <0.010 0.00311 74.0 <0.00040 0.00375
25-Mar-16 L1748992-7 0.185 <0.0010 0.132 139.0 - <0.0010 - - <0.50 0.76 0.00070 0.0058 0.042 0.00015 <0.000050 <0.010 0.00220 67.4 0.00014 0.00300

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Total 
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Phosphate
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Cyanide,
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Dissolved 
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Bismuth 
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Calcium 
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(Cr) Cobalt (Co) 
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 26-Apr-16 L1761558-24 0.186 <0.0010 0.692 112 - <0.0010 - - <0.50 2.69 0.00089 0.0418 0.0660 0.00024 0.00010 <0.010 0.0037 48.0 0.00176 0.0057
17-May-16 L1772515-2 0.092 <0.0010 0.2860 67 - <0.0010 - - <0.50 3.02 0.00092 0.01210 0.0728 0.00014 0.00006 <0.010 0.0013 34.8 0.00265 0.0036
19-Jun-16 L1787135-16 Replicate1 0.048 <0.0010 0.228 48 - <0.0010 - - <0.50 3.48 0.00083 0.0062 0.0850 0.00015 0.00006 <0.010 0.0014 22 0.00272 0.0039
19-Jun-16 L1787135-8 Replicate2 0.047 <0.0010 0.255 48 - <0.0010 - - <0.50 3.80 0.00089 0.0070 0.0901 0.00017 0.00005 <0.010 0.0014 23 0.00300 0.0040
16-Jul-16 L1800582-9 0.039 <0.0010 0.28 26 - <0.0010 - - <0.50 5.4 0.00121 0.008 0.141 0.00017 0.00006 <0.010 0.0008 17.9 0.00455 0.0040

20-Aug-16 L1818676-8 0.087 <0.0010 0.139 23 - <0.0010 - - <0.50 3.34 0.00097 0.0051 0.088 0.00011 0.00006 <0.010 0.0007 15.5 0.00291 0.0025
16-Sep-16 L1832249-6 <0.060 0.0013 0.504 31 <0.0010 <0.0010 - - <0.50 8.89 0.00152 0.0119 0.184 0.00025 0.00018 <0.010 0.0010 23.6 0.00832 0.0071

25-Oct-2016 L1850386-7 0.099 <0.0010 0.0706 111 - <0.0010 - - <0.50 0.957 0.00088 0.00451 0.0429 0.00019 <0.000050 <0.010 0.00242 54.0 0.00022 0.00303
21-Nov-2016 L1862185-2 0.137 <0.0010 0.0735 135 - <0.0010 - - <0.50 0.970 0.00067 0.00572 0.0468 0.00018 <0.000050 <0.010 0.00294 67.8 0.00024 0.00390
17-Dec-2016 L1872192-1 0.126 <0.0010 0.0404 136 - <0.0010 - - <0.50 0.638 0.00067 0.00265 0.0443 0.00013 <0.000050 <0.010 0.00250 74.9 0.00014 0.00310
11-Feb-2017 L1891018-15 0.111 <0.0010 0.061 145 - <0.0010 - - <0.50 0.794 0.00064 0.00370 0.0403 0.00020 <0.000050 <0.010 0.00255 80.9 0.00012 0.00277
21-May-2017 L1929753-35 Replicate1 0.187 <0.0010 1.41 98.0 - <0.0010 - - 1.49 12.6 0.00203 0.0518 0.243 0.00037 0.000491 <0.010 0.00376 47.1 0.0126 0.0165
21-May-2017 L1929753-24 Replicate2 0.28 0.0010 1.38 98.0 - <0.0010 - - 1.49 13.0 0.00206 0.0507 0.232 0.00039 0.000482 <0.010 0.00371 48.8 0.0132 0.0163
26-Aug-2017 L1983785-22 <0.12 <0.0010 0.888 30.5 - <0.0010 - - <0.50 14.2 0.00170 0.0129 0.286 0.00033 0.000564 <0.010 0.000944 25.3 0.0142 0.0123

26-Oct-17 L2015842-3 Replicate1 0.195 <0.0010 0.207 112 <0.0010 <0.0010 - - <0.50 1.25 0.00079 0.0105 0.0451 0.00016 <0.000050 <0.010 0.00247 51.4 0.00041 0.00394
26-Oct-17 L2015842-2 Replicate2 0.201 <0.0010 0.202 112 <0.0010 <0.0010 - - <0.50 1.24 0.00077 0.0106 0.0451 0.00016 <0.000050 <0.010 0.00254 52.4 0.00032 0.00405
21-Nov-17 L2028734-10 0.196 <0.0010 0.293 134 <0.0010 <0.0010 - - 0.68 2.76 0.00101 0.0159 0.0528 0.00039 <0.000050 <0.010 0.00462 67.6 0.00080 0.00490
5-Dec-17 L2033141-3 0.172 0.0017 0.0844 136 <0.0010 <0.0010 - - <0.50 1.28 0.00084 0.00553 0.0421 0.00025 <0.000050 <0.010 0.00333 72.7 0.00019 0.00412
19-Jan-18 L2048146-8  0.199 <0.0010 0.0645 135 <0.0010 <0.0010 - - <0.50 0.89 0.0008 0.00389 0.0423 0.00018 <0.000050 <0.010 0.0025 77.9 0.00011 0.00308
20-Feb-18 L2061201-4  0.171 <0.0010 0.0528 144 <0.0010 <0.0010 - - <0.50 0.772 0.00077 0.00307 0.0392 0.00018 <0.000050 <0.010 0.00262 77.8 0.00017 0.00304
26-Mar-18 L2074292-2  0.197 <0.0010 0.0518 144 <0.0010 <0.0010 - - <0.50 0.742 0.00094 0.00263 0.0404 0.00017 <0.000050 <0.010 0.00227 72.6 0.00019 0.00267
22-Apr-18 L2084010-7  0.379 <0.0010 0.132 137 <0.0010 <0.0010 - - <0.50 0.7 0.0008 0.0048 0.0394 0.00015 <0.000050 <0.010 0.00177 74 0.00018 0.00275
12-May-18 L2096514-4  0.218 <0.0010 0.617 104 <0.0010 <0.0010 - - 0.70 4.07 0.00117 0.0383 0.0787 0.00028 0.000130 <0.010 0.00338 44.1 0.00275 0.00688
17-Jun-18 L2115837-7  0.133 <0.0010 3.95 54.7 <0.0010 <0.0010 - - 0.83 5.97 0.00116 0.0103 0.114 0.00022 0.000132 <0.010 0.00165 28.8 0.00458 0.00621
15-Jul-18 L2132363-7  0.08 <0.0010 0.13 35.1 <0.0010 <0.0010 - - <0.50 3.01 0.00098 0.00577 0.0699 0.00013 <0.000050 <0.010 0.00105 18.7 0.00224 0.00308

SC3
25-Jul-07 L535508-7 Replicate1 - <0.0010 - 40.5 - - - - - 9.09 0.00164 0.01460 0.188 <0.00050 <0.00050 <0.010 0.00166 30.9 0.00799 0.00734
25-Jul-07 L535508-6 Replicate2 - <0.0010 - 41 - - - - - 8.03 0.00149 0.0134 0.170 <0.00050 <0.00050 <0.010 0.00159 30.4 0.00688 0.0068
23-Sep-07 L559547-8 - 0.0028 - 58 - - - - <0.50 1.92 0.00072 0.0024 0.0700 <0.00050 <0.00050 <0.010 0.0010 32.9 0.00141 0.0020
26-Jun-08 L650936-23 0.070 - 0.265 66 - <0.0010 - - <0.50 4.26 0.00093 0.0085 0.1180 <0.00050 <0.00050 <0.010 0.0025 32.8 0.00355 0.0052
3-Jul-08 L652071-10 <0.05 - 1.42 77 - <0.0010 - - 1.46 11.20 0.00205 0.059 0.288 0.00084 <0.00050 <0.010 0.0056 29.6 0.00941 0.0139

10-Sep-08 L683687-3 <0.05 <0.0010 0.108 43 - <0.0010 - - <0.50 3.05 0.00070 0.0036 0.079 <0.00050 <0.00050 <0.010 0.00112 24.7 0.00235 0.0024
5-Dec-08 L717413-19 0.280 0.0011 0.011 91.4 - <0.0010 - - 0.60 0.20 0.00053 0.0007 0.035 <0.00050 <0.00050 <0.010 0.00106 51.2 <0.00050 0.00131

29-Mar-09 L749298-7 Replicate1 0.080 <0.0010 0.021 121.0 - <0.0010 - - <0.50 0.32 0.00055 0.00257 0.038 <0.00050 <0.00050 <0.010 0.00148 68.9 <0.00050 0.00127
29-Mar-09 L749298-6 Replicate2 0.100 <0.0010 0.017 122.0 - <0.0010 - - <0.50 0.32 0.00055 0.0025 0.039 <0.00050 <0.00050 <0.010 0.00147 68.6 <0.00050 0.00125
28-Apr-09 L759011-3 <0.050 <0.0010 <0.0020 153 - <0.0010 - - <0.50 0.04 0.00105 0.000 0.0392 <0.00050 <0.00050 <0.010 0.0002 80.0 <0.00050 0.0020

2-Jul-09 L787346-24 0.073 <0.0010 0.09 63 - <0.0010 - - <0.50 2.55 0.00074 0.0046 0.0751 <0.00050 <0.00050 <0.010 0.0022 36.0 0.00126 0.0038
22-Aug-09 L809879-18 <0.050 <0.0010 0.149 25 - <0.0010 - - <0.50 4.83 0.00111 0.0054 0.1440 <0.00050 <0.00050 <0.010 0.0007 18 0.00364 0.0029
26-Nov-09 L844495-23 0.150 <0.0010 0.081 98 - <0.0010 - - 0.51 1.00 0.00069 0.0024 0.0537 <0.00050 <0.00050 <0.010 0.0018 61 0.00064 0.0023
17-Jan-10 L855505-9 0.140 <0.0010 0.02 103 - <0.0010 - - <0.50 0.3 0.00057 0.001 0.036 <0.00050 <0.00050 <0.010 0.0012 58.5 <0.00050 0.0013
3-Mar-10 L866873-9 0.170 <0.0010 0.021 113 - <0.0010 - - 0.52 0.27 0.00065 0.0011 0.037 <0.00050 <0.00050 <0.010 0.0011 65.6 <0.00050 0.0014
28-Mar-10 L873293-11 0.290 <0.0010 0.061 96.1 - 0.0018 - - 1.04 1.09 0.00071 0.0028 0.0439 <0.00050 <0.00050 0.011 0.00139 59.6 0.00089 0.00194
1-May-10 L884476-15 0.360 0.0023 0.605 112 - <0.0010 - - 0.34 1.40 0.00083 0.0337 0.052 <0.00050 <0.00050 <0.010 0.00286 65.7 0.00078 0.0041
26-May-10 L891484-12 0.050 0.0017 0.30 65 - <0.0010 - - <0.50 2.57 0.00101 0.0164 0.0974 <0.00050 <0.00050 <0.010 0.0022 34.4 0.00167 0.0034

5-Jul-10 L905787-25 <0.050 <0.0010 0.12 51 - <0.0010 - - <0.50 3.01 0.00095 0.0040 0.0920 <0.00050 <0.00050 0.012 0.0015 27.6 0.00230 0.0032
3-Aug-10 L916942-12 <0.050 <0.0010 0.404 19 - <0.0010 - - 0.58 6.53 0.00132 0.0069 0.1900 <0.00050 <0.00050 <0.010 0.0007 17 0.00631 0.0043
27-Aug-10 L926457-25 <0.050 <0.0010 0.09 32 - <0.0010 - - <0.50 1.76 0.00069 0.002 0.0690 <0.00050 <0.00050 <0.010 0.0008 23.1 0.00157 0.0019
28-Sep-10 L938295-12 0.114 0.001 0.97 38 - 0.0014 - - 1.58 6.49 0.00097 0.007 0.1700 <0.00050 <0.00050 <0.010 0.0008 36.3 0.00730 0.0062
21-Oct-10 L946803-2 0.130 0.0012 0.32 92 - 0.0012 - - 0.70 1.6 0.00071 0.016 0.053 <0.00050 <0.00050 <0.010 0.0020 47.0 0.00146 0.0037
15-Nov-10 L955725-24 0.210 <0.0010 0.1610 94.9 - 0.0011 - - 0.84 0.88 0.00063 0.0064 0.041 <0.00050 <0.00050 <0.010 0.00178 57.2 0.00069 0.00253
15-Dec-10 L963831-2 0.120 <0.0010 0.07 117 - <0.0010 - - 0.51 0.74 0.00064 0.0039 0.0387 <0.00050 <0.00050 <0.010 0.0023 64.0 0.00024 0.0024

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed
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Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC3 1-Feb-11 L975149-4 0.090 <0.0010 0.021 120 - <0.0010 - - 0.52 0.34 0.00057 0.0014 0.0400 <0.00050 <0.00050 <0.010 0.0015 66 0.00013 0.0014
5-Mar-11 L985810-4 0.105 <0.0010 0.043 124 - <0.0010 - - <0.50 0.42 0.00055 0.0026 0.0380 <0.00050 <0.00050 0.014 0.0016 71 0.00020 0.0014
31-Mar-11 L991777-5 0.200 <0.0010 0.04 112 - 0.0014 - - 0.85 0.38 0.00056 0.0023 0.0370 <0.00050 <0.00050 <0.010 0.0013 63 0.00018 0.0015
2-May-11 L1002688-10 0.330 <0.0010 0.05 112 - <0.0010 - - 0.98 0.3 0.00057 0.003 0.037 <0.00050 <0.00050 <0.010 0.0010 63.3 <0.00020 0.0015
4-Jun-11 L1014013-10 0.170 0.0015 0.449 54.4 - 0.0011 - - 0.94 5.27 0.00113 0.0196 0.116 <0.00050 <0.00050 <0.010 0.00134 27.6 0.00498 0.00447
4-Jul-11 L1028827-6 0.150 <0.0010 0.246 53.3 - <0.0010 - - 0.58 3.10 0.00073 0.0057 0.082 0.00020 <0.00050 <0.010 0.00147 27.2 0.00209 0.00364

1-Aug-11 L1039955-14 0.090 <0.0010 0.149 34.8 - 0.001 - - <0.50 1.81 0.00058 0.00348 0.062 <0.00010 <0.00050 <0.010 0.00088 21.0 0.00146 0.00219
4-Sep-11 L1054465-5 0.130 0.0021 0.990 34 - <0.0010 - - 1.77 20.90 0.00234 0.0235 0.4100 0.00053 0.00073 <0.010 0.00152 42.1 0.02370 0.0159
1-Oct-11 L1067383-6 0.150 <0.0010 0.154 86 - <0.0011 - - 0.63 1.83 0.00082 0.0078 0.0621 0.00015 <0.00050 <0.010 0.0018 47.4 0.00142 0.0030
26-Oct-11 L1079029-21 0.140 <0.0010 0.121 96 - <0.0011 - - 0.83 1.12 0.00075 0.0069 0.0470 0.00015 <0.00050 <0.010 0.0019 53.1 0.00074 0.0025
27-Nov-11 L1091310-6 0.070 <0.0010 0.077 113 - <0.0011 - - <0.50 0.79 0.00074 0.0044 0.0471 0.00015 <0.00050 <0.010 0.0020 65.4 0.00040 0.0022

9-Jan-12 L1103291-7 - <0.0010 0.050 107 - <0.0011 - - 0.68 0.44 0.00061 0.0034 0.0386 0.00011 <0.00050 <0.010 0.0015 60 0.00026 0.0016
27-Feb-12 L1119935-5 0.090 0.0011 0.055 130 - <0.0010 - - 0.54 0.48 0.00063 0.0036 0.0466 0.00012 <0.00050 0.010 0.0016 72 0.00024 0.0018
27-Mar-12 L1131394-5 0.087 <0.0010 0.06 134 - <0.0010 - - 0.51 0.42 0.00067 0.0032 0.0448 0.00013 <0.00050 0.016 0.0016 76 0.00028 0.0017
1-May-12 L1143005-6 0.340 <0.0010 0.26 101 - <0.0010 - - 0.97 1.19 0.00079 0.0116 0.0445 0.00015 <0.00050 <0.010 0.0016 57 0.00161 0.0031
28-May-12 L1155050-6 0.230 0.0016 1.01 96 - <0.0010 - - 0.74 2.22 0.00100 0.0540 0.0561 0.00030 <0.00050 <0.010 0.0037 47 0.00163 0.0050
27-Jun-12 L1171873-3 <0.050 0.0123 0.437 71 - <0.0010 - - <0.50 5.77 0.00134 0.0205 0.1390 0.00035 <0.00050 <0.010 0.0029 33 0.00502 0.0070
1-Aug-12 L1190018-6 <0.050 <0.0010 0.20 34 - <0.0010 - - 0.55 4.70 0.00104 0.0067 0.1280 0.00017 <0.00050 <0.010 0.0010 20.3 0.00442 0.0034
5-Sep-12 L1206302-5 0.050 <0.0010 0.15 35 - <0.0010 - - 0.57 2.78 0.00073 0.004 0.078 0.00010 <0.00050 <0.010 0.0008 21.6 0.00254 0.0022
5-Oct-12 L1221669-23 0.150 <0.0010 0.22 71 - <0.0010 - - <0.50 1.4 0.00068 0.011 0.048 0.00014 <0.00050 <0.010 0.0018 34.2 0.00094 0.0026
2-Dec-12 L1246043-20 0.105 <0.0010 0.01 112 - <0.0010 - - <0.50 0.46 0.00061 0.002 0.0451 0.00012 <0.00050 <0.010 0.0021 69.6 0.00018 0.0022
9-Feb-13 L1267868-12 0.125 0.0010 0.04 117 - <0.0010 - - 0.54 0.38 0.00059 0.0027 0.043 0.00014 <0.00050 <0.010 0.0018 70.4 0.00012 0.0016
4-Mar-13 L1275970-16 0.128 <0.0010 0.03 123 - <0.0010 - - <0.50 0.34 0.00058 0.0022 0.041 <0.00010 <0.00050 <0.010 0.0015 66.9 0.00032 0.0016
31-Mar-13 L1285027-16 0.110 0.0154 0.04 129.0 - <0.0010 - - <0.50 0.3 0.00062 0.0019 0.042 0.00012 <0.00050 0.011 0.00161 74.2 0.00010 0.0016
5-Jun-13 L1313500-12 Replicate1 0.094 <0.0010 0.745 76.0 - <0.0010 - - 0.59 3.30 0.00103 0.0316 0.074 0.00030 <0.00050 <0.010 0.00294 32.7 0.00201 0.00557
5-Jun-13 L1313500-7 Replicate2 0.087 <0.0010 0.748 76.2 - <0.0010 - - <0.50 3.13 0.00090 0.0308 0.070 0.00028 <0.00050 <0.010 0.00294 29.2 0.00198 0.00545
4-Sep-13 L1359396-8 Replicate1 <0.050 <0.0010 0.181 20.7 - <0.0010 - - <0.50 3.86 0.00088 0.0042 0.1240 0.00013 <0.00050 <0.010 0.00048 16.0 0.00334 0.00237
4-Sep-13 L1359396-7 Replicate2 <0.050 <0.0010 0.20 20.7 - <0.0010 - - <0.50 4.3 0.00086 0.0044 0.123 0.00013 <0.00050 <0.010 0.00045 16.6 0.00342 0.0026

18-Nov-13 L1393661-23 0.096 <0.0010 0.04 111.0 - <0.0010 - - <0.50 0.6 0.00054 0.0024 0.044 0.00012 <0.00050 <0.010 0.00238 55.5 0.00020 0.0029
26-Nov-13 L1398084-5 0.091 <0.0010 0.07 106.0 - <0.0010 - - <0.50 0.9 0.00077 0.0078 0.045 0.00020 <0.00050 <0.010 0.00252 54.6 0.00041 0.0025
3-Dec-13 L1400285-17 Replicate1 0.168 <0.0010 0.02 115.0 - <0.0010 - - <0.50 0.5 0.00053 0.0016 0.045 0.00010 <0.00050 <0.010 0.00228 61.9 0.00019 0.0028
3-Dec-13 L1400285-14 Replicate2 0.154 <0.0010 0.02 115.0 - <0.0010 - - <0.50 0.5 0.00053 0.0016 0.042 0.00010 <0.00050 <0.010 0.00220 62.6 0.00020 0.0028
10-Dec-13 L1403324-16 0.117 <0.0010 0.08 117.0 - <0.0010 - - <0.50 0.7 0.00064 0.0047 0.046 0.00016 <0.00050 <0.010 0.00202 64.7 0.00028 0.0023
20-Dec-13 L1406946-18 0.160 <0.0010 0.04 113.0 - <0.0010 - - <0.50 0.4 0.00060 0.0022 0.041 <0.00010 <0.00050 <0.010 0.00177 62.9 0.00024 0.0021
15-Jan-14 L1413912-7 0.498 - 0.19 82.0 - <0.0010 - - 1.79 3.3 0.00084 0.0062 0.085 0.00013 <0.00050 <0.010 0.00092 51.1 0.00390 0.0039
1-Apr-14 L1440389-27 0.174 <0.0010 0.07 132.0 - <0.0010 - - <0.50 0.5 0.00063 0.0040 0.041 0.00014 <0.00050 0.011 0.00200 75.9 0.00011 0.0022

27-May-14 L1462243-23 0.186 0.0019 0.62 74.8 - <0.0010 - - 1.00 2.0 0.00072 0.0305 0.052 0.00019 <0.00050 <0.010 0.00222 33.1 0.00158 0.0040
3-Jun-14 L1466849-13 0.127 <0.0010 0.60 71.5 - <0.0010 - - 0.51 2.5 0.00069 0.0299 0.062 0.00021 <0.00050 <0.010 0.00248 32.2 0.00195 0.0049
8-Jun-14 L1469016-17 0.077 <0.0010 0.59 72.0 - <0.0010 - - <0.50 2.1 0.00056 0.0228 0.052 0.00024 <0.00050 <0.010 0.00259 32.2 0.00117 0.0054
19-Jun-14 L1475203-17 0.068 0.0011 0.34 64.2 - <0.0010 - - <0.50 3.5 0.00089 0.0143 0.073 0.00022 <0.00050 <0.010 0.00226 30.3 0.00252 0.0048
26-Jun-14 L1479007-22 <0.10 <0.0010 0.56 51.3 - <0.0010 - - 0.58 7.3 0.00135 0.0159 0.153 0.00030 <0.00050 <0.010 0.00207 27.8 0.00700 0.0067
2-Jul-14 L1482361-25 <0.20 0.0028 1.15 36.5 - <0.0010 - - 1.37 13.2 0.00210 0.0262 0.330 0.00037 <0.00050 <0.010 0.00182 29.4 0.01300 0.0112
9-Sep-14 L1517070-9 <0.050 <0.0010 0.19 39.0 - <0.0010 - - 1.25 2.8 0.00081 0.0049 0.078 0.00011 <0.00050 <0.010 0.00087 23.5 0.00271 0.0032
12-Sep-14 L1517902-18 <0.050 <0.0010 0.08 40.5 - <0.0010 - - <0.50 2.2 0.00070 0.0041 0.069 0.00011 <0.00050 <0.010 0.00091 24.7 0.00191 0.0021
21-Sep-14 L1522239-5 <1.0 0.0025 2.47 28.0 - <0.0010 - - 3.12 23.8 0.00358 0.0388 0.516 0.00059 0.00050 <0.010 0.00202 40.8 0.02870 0.0215
28-Sep-14 L1527109-1 <0.50 0.0020 2.60 25.6 - <0.0010 - <0.50 3.46 29.8 0.00361 0.0436 0.611 0.00067 <0.0010 <0.010 0.00213 42.2 0.03880 0.0276
4-Oct-14 L1529967-15 0.290 <0.0010 0.97 39.6 - <0.0010 - - 1.12 17.4 0.00173 0.0176 0.349 0.00038 <0.00050 <0.010 0.00133 35.0 0.02010 0.0128

11-Nov-14 L1546887-19 0.161 <0.0010 0.16 105.0 - <0.0010 - - <0.50 1.0 0.00058 0.0074 0.039 0.00014 <0.00050 <0.010 0.00228 53.4 0.00042 0.0027
18-Nov-14 L1549335-11 0.131 <0.0010 0.27 109.0 - <0.0010 - - <0.50 1.6 0.00071 0.0109 0.049 0.00023 <0.00050 <0.010 0.00288 56.3 0.00075 0.0031
26-Nov-14 L1552499-4 0.147 <0.0010 0.09 107.0 - <0.0010 - - 0.63 0.8 0.00057 0.0050 0.039 0.00015 <0.00050 <0.010 0.00224 54.7 0.00035 0.0025
4-Dec-14 L1556366-3 0.136 <0.0010 0.07 112.0 - <0.0010 - - <0.50 0.7 0.00056 0.0043 0.041 0.00015 <0.00050 <0.010 0.00218 59.8 0.00027 0.0024

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) 

Barium 
(Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides CarbonAnions and Nutrients (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC3 7-Dec-14 L1556392-11 0.131 <0.0010 0.09 114.0 - <0.0010 - - <0.50 0.9 0.00062 0.0055 0.042 0.00017 <0.00050 <0.010 0.00244 58.3 0.00040 0.0024
22-Feb-15 L1581377-19 0.204 <0.0010 0.09 113.0 - <0.0010 - - 0.67 0.6 0.00058 0.0050 0.040 0.00014 <0.00050 <0.010 0.00203 62.2 0.00019 0.0021
12-May-15 L1612636-25 0.241 0.0013 0.78 104.0 - <0.0010 - - 1.16 3.0 0.00089 0.0354 0.069 0.00023 0.00013 <0.010 0.00320 46.0 0.00238 0.0060
26-Aug-15 L1665599-24 0.042 <0.0010 0.25 36.1 - <0.0010 - - 0.51 4.5 0.00087 0.0062 0.107 0.00013 0.00008 <0.010 0.00087 23.7 0.00386 0.0037
17-Nov-15 L1704732-4 0.163 <0.0010 0.10 106.0 - <0.0010 - - <0.50 1.2 0.00064 0.0065 0.045 0.00016 <0.000050 <0.010 0.00248 57.1 0.00050 0.0033
23-Jan-16 L1727972-17 0.150 <0.0010 0.05 123.0 - <0.0010 - - <0.50 0.8 0.00066 0.0036 0.044 0.00017 <0.000050 <0.010 0.00226 67.5 0.00025 0.0023
26-Apr-16 L1761558-23 0.210 <0.0010 0.55 97.8 - <0.0010 - - <0.50 2.4 0.00081 0.0323 0.066 0.00019 0.00009 <0.010 0.00288 45.2 0.00173 0.0046
16-Jul-16 L1800582-10 0.048 <0.0010 0.33 24.7 - <0.0010 - - <0.50 5.5 0.00117 0.0073 0.134 0.00017 0.00007 <0.010 0.00065 18.8 0.00528 0.0040
25-Oct-16 L1850386-3 0.113 <0.0010 0.0613 102 - <0.0010 - - <0.50 0.796 0.00083 0.00450 0.0418 0.00016 <0.000050 <0.010 0.00214 53.2 0.00020 0.00259
11-Feb-17 L1891018-14 0.149 <0.0010 0.0387 128 - <0.0010 - - <0.50 0.520 0.00056 0.00242 0.0379 0.00013 <0.000050 <0.010 0.00181 74.9 0.00015 0.00189
21-May-17 L1929753-31 0.205 0.0014 1.07 81.9 - <0.0010 - - 1.78 10.8 0.00184 0.0431 0.188 0.00036 0.000388 <0.010 0.00336 43.7 0.0109 0.0136
26-Aug-17 L1983785-23 <0.12 <0.0010 0.740 31.2 - <0.0010 - - 0.71 11.4 0.00147 0.0123 0.231 0.00027 0.000422 <0.010 0.000889 24.8 0.0119 0.00956
28-Oct-17 L2015832-8 0.185 <0.0010 0.335 81.4 <0.0010 <0.0010 - - 0.80 5.61 0.00109 0.0105 0.135 0.00018 0.000212 <0.010 0.00165 44.1 0.00498 0.00600
21-Nov-17 L2028734-11 0.199 <0.0010 0.117 119 <0.0010 <0.0010 - - <0.50 1.16 0.00069 0.00707 0.0403 0.00018 <0.000050 <0.010 0.00294 64.3 0.00026 0.00359
5-Dec-17 L2033141-4  0.191 <0.0010 0.0715 121 <0.0010 <0.0010 - - <0.50 1.18 0.00076 0.00506 0.0424 0.00021 <0.000050 <0.010 0.00282 65.6 0.00029 0.00344
20-Jan-18 L2048146-10  0.205 <0.0010 0.0482 120 <0.0010 <0.0010 - - <0.50 0.721 0.00071 0.00325 0.0401 0.00015 <0.000050 <0.010 0.00192 72.3 0.00024 0.00229
20-Feb-18 L2061201-13  0.191 <0.0010 0.0309 128 <0.0010 <0.0010 - - <0.50 0.474 0.00061 0.00194 0.0375 0.00011 <0.000050 <0.010 0.00193 69.8 0.00041 0.00229
26-Mar-18 L2074292-1 Replicate1 0.228 <0.0010 0.0414 126 <0.0010 0.0015 - - <0.50 0.57 0.00086 0.00202 0.0383 0.00013 <0.000050 <0.010 0.00176 73.1 0.00015 0.00204
26-Mar-18 L2074292-4 Replicate2 0.227 <0.0010 0.0396 126 <0.0010 <0.0010 - - <0.50 0.559 0.00085 0.00208 0.0373 0.00014 <0.000050 <0.010 0.00173 72.4 0.00012 0.00198
22-Apr-18 L2084010-8  0.467 0.0014 0.0925 111 <0.0010 <0.0010 - - 0.87 0.629 0.00069 0.00392 0.0368 <0.00010 <0.000050 <0.010 0.00127 64.1 <0.00010 0.00206
12-May-18 L2096514-5 Replicate1 0.233 <0.0010 0.528 92.5 <0.0010 <0.0010 - - 0.75 3.21 0.00094 0.0316 0.0677 0.00017 0.000118 <0.010 0.00261 41.2 0.00268 0.00586
12-May-18 L2096514-6 Replicate2 0.234 <0.0010 0.527 92 <0.0010 <0.0010 - - 1.14 3.3 0.00091 0.0312 0.0693 0.00017 0.000124 <0.010 0.00255 40.9 0.00273 0.00585
17-Jun-18 L2115837-8  0.146 <0.0010 0.283 50.9 <0.0010 <0.0010 - - 0.74 4.62 0.00112 0.00844 0.0945 0.00017 0.000092 <0.010 0.00129 27.4 0.00397 0.00475
15-Jul-18 L2132363-8  0.084 <0.0010 0.124 33.4 <0.0010 <0.0010 - - <0.50 2.81 0.00096 0.0053 0.0699 0.00011 <0.000050 <0.010 0.00087 19 0.00248 0.00291

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SCT

26-Jun-08 L650936-31 0.0894 39.60 0.01690 <0.025 15.50 0.8560 0.000017 0.005830 0.03500 1.51 9.240 0.00287 47.30 0.000744 3.3 0.251 <0.00050 <0.00050 2.440 0.001800
9-Sep-08 L682706-5 0.0159 7.49 0.00375 <0.0050 4.64 0.2000 <0.000010 0.00205 0.00558 <0.30 3.610 0.00066 10.40 0.000109 <2.0 0.132 <0.00010 0.00018 0.364 0.000451
6-Dec-08 L717413-12 0.001 0.47 0.0003 <0.0050 5.40 0.040 <0.000010 0.00296 0.00297 <0.30 3.83 0.00232 2.74 <0.000010 <2.0 0.347 <0.00010 <0.00010 0.022 0.000650

28-Mar-09 L748538-10 0.001 0.20 0.0001 <0.0050 6.16 0.032 <0.000010 0.00296 0.00154 <0.30 4.21 0.00172 2.71 <0.000010 2.1 0.416 <0.00010 <0.00010 0.012 0.000748
2-Jul-09 L787346-25 0.029 11.00 0.00510 <0.0050 6.14 0.252 <0.000010 0.002440 0.00872 0.37 4.130 0.00156 12.50 0.000122 <2.0 0.182 0.00010 <0.00010 0.481 0.000460

26-Nov-09 L844495-24 0.0013 0.446 0.00022 <0.0050 6.71 0.0425 <0.000010 0.00308 0.00411 <0.30 4.370 0.00170 2.76 <0.000010 <2.0 0.452 <0.00010 <0.00010 0.018 0.000709
28-Mar-10 L873293-8 0.003 1.210 0.000473 <0.0050 6.05 0.0503 <0.000010 0.002750 0.00199 <0.30 4.480 0.00153 3.28 <0.000010 <2.0 0.437 <0.00010 <0.00010 0.049 0.000712

5-Jul-10 L905787-22 0.0131 6.570 0.00323 <0.0050 4.14 0.186 <0.000010 0.00277 0.00606 <0.30 3.09 0.00083 9.72 0.000111 <2.0 0.158 <0.00010 0.00013 0.311 0.000571
27-Aug-10 L926457-22 0.008 1.91 0.00313 <0.0050 2.11 0.122 <0.000010 0.001290 0.00257 <0.30 2.240 0.00044 2.82 0.000022 <2.0 0.113 <0.00010 <0.00010 0.068 0.000299
15-Nov-10 L955725-21 0.0067 2.83 0.00111 <0.0050 6.62 0.1040 <0.000010 0.003170 0.00625 <0.30 4.430 0.00183 5.63 0.000029 <2.0 0.403 <0.00010 <0.00010 0.130 0.000632
31-Mar-11 L991777-14 0.0010 0.37 0.00019 <0.0050 7.03 0.0488 <0.000010 0.00304 0.00224 <0.30 4.61 0.00139 2.81 <0.000010 <2.0 0.528 <0.00010 <0.00010 0.020 0.000727

4-Jul-11 L1028827-3 0.0128 6.790 0.002250 0.00233 4.29 0.1690 <0.000010 0.00177 0.00604 <0.30 3.430 0.00090 10.60 0.000060 <2.0 0.173 0.00007 0.00011 0.384 0.000419
5-Sep-11 L1054953-11 0.0643 30.700 0.012800 0.00823 12.50 0.7740 <0.000010 0.00511 0.01990 0.91 7.810 0.00171 35.80 0.000484 2.2 0.216 0.00024 0.00027 1.470 0.001130

27-Nov-11 L1091310-7 0.0024 1.220 0.000433 0.00109 6.47 0.0553 <0.000010 0.00383 0.00380 <0.30 4.780 0.00179 3.98 0.000011 <2.0 0.422 0.00002 <0.00010 0.058 0.000671
27-Mar-12 L1131394-7 0.0011 0.362 0.000251 <0.00050 6.48 0.0315 <0.000010 0.00371 0.00144 <0.30 4.580 0.00151 2.76 <0.000010 2.0 0.479 0.00001 <0.00010 0.022 0.000755
27-Jun-12 L1171873-4 0.024 11.900 0.00526 0.00329 6.19 0.312 <0.000010 0.003140 0.00918 0.35 4.210 0.00143 14.70 0.000212 <2.0 0.200 0.00011 0.00019 0.542 0.000703
5-Sep-12 L1206302-7 0.015 6.850 0.002380 0.00199 3.80 0.1630 <0.000010 0.001680 0.00502 <0.30 2.870 0.00065 8.51 0.000079 <2.0 0.116 0.00006 <0.00010 0.370 0.000323
2-Dec-12 L1246043-51 Replicate1 <0.0017 0.577 0.00023 0.00089 6.22 0.0409 <0.000010 0.004050 0.00309 <0.30 4.870 0.00162 3.02 <0.000010 <2.0 0.441 0.00001 <0.00010 0.027 0.000689
2-Dec-12 L1246043-1 Replicate2 0.003 0.531 0.00022 0.00117 5.64 0.0399 <0.000010 0.004070 0.00316 <0.30 4.790 0.00153 3.01 <0.000010 <2.0 0.429 0.00001 <0.00010 0.024 0.000716
6-Feb-13 L1267070-3 <0.0020 0.49 0.00022 0.00081 6.61 0.044 <0.000010 0.003690 0.00198 <0.30 5.120 0.00136 2.69 <0.000010 <2.0 0.461 0.00001 <0.00010 0.020 0.000683
4-Jun-13 L1313121-24 0.018 7.47 0.00290 0.00237 4.88 0.1830 <0.000010 0.003080 0.00525 <0.30 3.750 0.00135 12.30 0.000145 <2.0 0.209 0.00006 0.00014 0.404 0.000485

10-Sep-13 L1362721-9 0.018 8.50 0.00378 0.00238 3.94 0.231 <0.000010 0.001540 0.00442 0.31 3.12 0.00056 10.20 0.000092 <2.0 0.098 0.00007 0.00014 0.375 0.000317
18-Dec-13 L1406226-1 0.0009 0.44 0.00017 0.00146 6.18 0.0513 <0.000010 0.003610 0.00397 <0.30 4.650 0.00144 2.64 0.000011 <2.0 0.449 0.00001 <0.00010 0.027 0.000654
19-Jan-14 L1415007-4 0.0022 0.77 0.00038 0.00070 6.56 0.051 <0.000010 0.003010 0.00326 <0.30 4.90 0.00198 2.73 <0.000010 <2.0 0.420 0.00001 <0.00010 0.041 0.000643
1-Apr-14 L1440389-12 <0.00050 0.14 0.00007 <0.00050 7.13 0.0460 <0.000010 0.00326 0.00172 <0.30 5.610 0.00120 2.27 <0.000010 2.0 0.502 <0.000010 <0.00010 0.014 0.000721
2-Jul-14 L1482361-15 0.068 28.4 0.0172 0.00648 10.60 0.794 <0.000010 0.00233 0.01630 1.38 6.63 0.00116 27.8 0.000358 <2.0 0.165 0.00023 0.00024 1.210 0.001120

11-Nov-14 L1546887-16 0.005 1.95 0.0009 0.00127 6.84 0.091 <0.000010 0.00287 0.00749 <0.30 4.67 0.00162 4.69 0.000021 <2.0 0.396 0.00003 <0.00010 0.090 0.000668
22-Feb-15 L1581377-16 0.002 0.56 0.0002 <0.00050 6.60 0.042 <0.000010 0.00304 0.00332 <0.30 4.87 0.00151 2.73 <0.000010 <2.0 0.540 0.00001 <0.00010 0.028 0.000743
13-May-15 L1612636-36 0.035 13.40 0.0066 0.00320 9.03 0.373 <0.0000050 0.00272 0.00875 0.47 5.92 0.00257 13.70 0.000133 <2.0 0.338 0.00010 <0.00010 0.517 0.000530
26-Aug-15 L1665599-35 0.088 27.00 0.0105 0.00650 12.00 0.658 <0.000025 0.00215 0.01030 0.82 7.94 0.00076 28.70 0.000291 <2.0 0.130 0.00027 0.00025 1.320 0.000438
15-Nov-15 L1704708-9 0.004 1.5 0.0006 <0.0010 8.17 0.103 <0.0000050 0.00397 0.00989 <0.30 5.37 0.00163 4.3 0.000023 <2.0 0.460 0.00002 <0.00010 0.073 0.000739
23-Jan-16 L1727972-22 0.001 0.35 0.0001 0.00130 7.01 0.063 <0.0000050 0.00363 0.00514 <0.30 5.00 0.00132 2.70 <0.000010 <2.0 0.471 0.00001 <0.00010 0.026 0.000688
26-Apr-16 L1761558-34 0.014 7.04 0.0026 0.00210 6.71 0.188 <0.0000050 0.00428 0.00667 <0.30 5.11 0.00200 10.20 0.000107 <2.0 0.302 0.00007 <0.00010 0.371 0.000712
16-Jul-16 L1800582-36 Replicate1 0.030 13.60 0.0060 0.00390 5.58 0.375 0.000007 0.00175 0.00747 0.47 3.61 0.00067 14.60 0.000185 <2.0 0.106 0.00012 0.00018 0.587 0.000425
16-Jul-16 L1800582-35 Replicate2 0.030 21.00 0.0112 0.01490 8.13 0.574 0.000082 0.00192 0.03020 0.69 1.83 0.00111 18.60 0.000232 <2.0 0.156 0.00020 0.00016 0.498 0.000234

25-Oct-2016 L1850386-13 0.00315 1.03 0.000447 <0.0010 6.02 0.0775 <0.0000050 0.00339 0.00651 <0.30 4.47 0.00155 2.87 0.000012 <2.0 0.387 0.000018 <0.00010 0.031 0.000606
10-Feb-2017 L1891018-6 0.00080 0.181 0.000075 <0.0010 6.36 0.0491 <0.0000050 0.00329 0.00274 <0.30 4.72 0.00125 2.33 <0.000010 <2.0 0.484 <0.000010 <0.00010 <0.010 0.000671
20-May-2017 L1929753-6 0.0157 6.42 0.00269 0.0017 6.88 0.182 <0.0000050 0.00268 0.00557 <0.30 5.10 0.00242 7.85 0.000064 <2.0 0.305 0.000058 <0.00010 0.284 0.000457
26-Aug-2017 L1983785-20 0.223 67.1 0.0362 0.0174 26.0 1.75 0.000033 0.00320 0.0265 2.37 16.1 0.00143 65.1 0.000750 2.4 0.212 0.000719 0.00049 2.66 0.000869
25-Nov-2017 L2030143-7  0.00571 2.19 0.000948 0.0018 7.7 0.116 <0.0000050 0.00350 0.0085 <0.30 5.22 0.00182 4.65 0.000027 <2.0 0.45 0.000029 <0.00010 0.09 0.000775
20-Feb-2018 L2061201-5  <0.00050 0.139 0.000053 <0.0010 7.2 0.0495 <0.0000050 0.00365 0.00424 <0.30 5.27 0.00143 2.33 <0.000010 <2.0 0.485 <0.000010 <0.00010 <0.010 0.000782
12-May-2018 L2096514-1  0.0237 9.81 0.00394 0.003 6.8 0.262 <0.000050 0.00370 0.0068 <0.30 5.46 0.00187 11.6 0.000117 <2.0 0.251 0.000077 <0.00010 0.415 0.000574

SC0
27-Nov-12 L1243651-5 0.003 0.28 0.0009 0.00268 4.16 0.064 <0.000010 0.00189 0.00101 <0.30 0.72 0.00033 2.20 0.000043 <2.0 0.298 0.00002 <0.00010 0.013 0.000164
12-Dec-12 L1250701-16 0.004 0.23 0.0004 0.00265 4.89 0.081 <0.000010 0.00212 0.00121 <0.30 0.67 0.00027 2.13 0.000018 2.5 0.340 0.00001 <0.00010 0.018 0.000159
31-Jan-13 L1264309-14 0.00184 0.122 0.000176 0.00247 4.67 0.0496 <0.000010 0.002390 0.00079 <0.30 0.639 0.00022 1.79 <0.000010 3.0 0.368 <0.000010 <0.00010 <0.010 0.000158
19-Feb-13 L1271673-3 0.001 0.10 0.00014 0.00313 4.86 0.06 <0.000010 0.002200 0.00056 <0.30 0.657 0.00022 1.57 <0.000010 3.1 0.346 <0.000010 <0.00010 <0.010 0.000146
14-Mar-13 L1279839-23 0.002 0.2 0.00030 0.00362 5.72 0.12 <0.000010 0.002480 0.00065 <0.30 0.788 0.00017 1.79 <0.000010 3.6 0.394 <0.000010 <0.00010 <0.010 0.000192
24-Apr-13 L1294452-6 0.007 1.13 0.00107 0.0043 6.27 0.09 <0.000010 0.002280 0.00094 <0.30 1.04 0.00036 3.81 0.000032 3.4 0.44 0.00002 <0.00010 0.048 0.000226
19-May-13 L1304309-4 0.019 5.19 0.00618 0.00393 3.71 0.18 0.000024 0.001460 0.00276 <0.30 1.580 0.00045 9.38 0.000147 <2.0 0.179 0.00006 <0.00010 0.150 0.000193

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
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Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC0 28-May-13 L1309095-6 0.043 10.2 0.01270 0.00584 4.66 0.44 <0.000010 0.001210 0.00496 0.46 2.300 0.00041 12.80 0.000304 <2.0 0.16 0.00011 <0.00010 0.210 0.000201
6-Jun-13 L1313730-3 0.019 5.31 0.00547 0.0037 3.1 0.20 <0.000010 0.001150 0.00244 <0.30 1.15 0.00036 7.61 0.000156 <2.0 0.13 0.00005 <0.00010 0.113 0.000110

13-Jun-13 L1317318-10 Replicate1 0.086 21.2 0.02150 0.00986 7.39 0.77 0.000255 0.001820 0.00842 0.67 3.180 0.00050 16.40 0.000507 <2.0 0.149 0.00017 0.00015 0.280 0.000321
13-Jun-13 L1317318-3 Replicate2 0.089 22.5 0.0238 0.01070 7.84 0.796 0.000074 0.00190 0.00899 0.71 3.44 0.00058 18.4 0.000529 <2.0 0.160 0.00019 0.00016 0.329 0.000270
22-Jun-13 L1321448-3 Replicate1 0.039 13.9 0.01290 0.00781 4.86 0.52 0.000094 0.001330 0.00526 0.46 2.14 0.00037 15.60 0.000419 <2.0 0.112 0.00012 <0.00010 0.259 0.000258
22-Jun-13 L1321448-9 Replicate2 0.038 13.2 0.01350 0.0074 4.8 0.51 0.000077 0.001320 0.0050 0.46 2.270 0.00033 13.50 0.000319 <2.0 0.11 0.00013 <0.00010 0.229 0.00021
15-Jul-13 L1334719-3 0.016 4.89 0.00566 0.0023 2.2 0.19 <0.000010 0.000736 0.00202 <0.30 1.28 0.00017 7.63 0.000261 <2.0 0.08 0.00006 0.00010 0.133 0.000100

13-Aug-13 L1348329-1 0.03 7.5 0.00750 0.0038 2.63 0.28 0.000023 0.000722 0.0033 <0.30 1.420 0.00023 11.60 0.000192 <2.0 0.065 0.00006 <0.00010 0.225 0.00011
21-Sep-13 L1366991-6 0.03 9.7 0.01010 0.00549 4.10 0.35 0.000043 0.001040 0.0037 0.34 2.130 0.00025 13.90 0.000245 <2.0 0.099 0.00010 <0.00010 0.223 0.00017
22-Oct-13 L1383767-2 0.042 13.9 0.01290 0.00806 5.66 0.46 <0.000010 0.001820 0.0056 0.35 2.170 0.00043 14.40 0.000274 <2.0 0.161 0.00010 <0.00010 0.204 0.00017
19-Nov-13 L1395276-3 0.002 0.3 0.00033 0.00373 3.88 0.05 <0.000010 0.001780 0.00067 <0.30 0.575 0.00029 2.19 <0.000010 2.5 0.251 <0.000010 <0.00010 0.019 0.000111

7-Jan-14 L1410206-4 0.001 0.1 0.00011 0.00468 4.76 0.07 <0.000010 0.002030 0.00062 <0.30 0.593 0.00022 1.54 <0.000010 3.3 0.332 <0.000010 <0.00010 0.010 0.000147
27-Mar-14 L1439023-2 0.005 0.1 0.0002 0.00255 4.17 0.099 <0.000010 0.001590 0.00075 <0.30 0.519 0.00048 1.30 <0.000010 2.2 0.273 <0.000010 <0.00010 <0.010 0.000128
20-Jun-14 L1475184-12 0.022 6.28 0.00623 0.00433 3.25 0.24 0.000028 0.000892 0.00298 <0.30 1.280 0.00033 10.00 0.000197 <2.0 0.119 0.00006 <0.00010 0.145 0.000135
26-Aug-14 L1508870-21 0.013 4.73 0.00448 0.00219 1.94 0.18 0.000037 0.000538 0.00196 <0.30 1.01 0.00014 6.03 0.000097 <2.0 0.055 0.00005 <0.00010 0.095 0.000074
31-Jan-15 L1573724-12 0.004 0.11 0.00014 0.00541 4.86 0.06 <0.000010 0.001860 0.00112 <0.30 0.824 0.00035 1.71 <0.000010 3.6 0.33 <0.000010 <0.00010 <0.010 0.000138
4-Apr-15 L1595311-2 Replicate1 0.003 0.4 0.0007 0.00200 2.50 0.06 <0.0000050 0.00088 0.00057 <0.30 0.52 0.00017 1.26 <0.000010 1.6 0.152 <0.000010 <0.00010 <0.010 0.000067
4-Apr-15 L1595311-3 Replicate2 0.003 0.3 0.0007 0.00170 2.23 0.05 <0.0000050 0.00079 0.00055 <0.30 0.46 0.00016 1.04 <0.000010 1.4 0.134 <0.000010 <0.00010 <0.010 0.000059

16-Aug-15 L1658768-3 0.011 3.6 0.0036 0.00250 1.94 0.13 0.000012 0.00124 0.00171 <0.30 1.12 0.00019 5.95 0.000080 <2.0 0.074 0.00005 <0.00010 0.090 0.000083
20-Sep-15 L1676224-2 0.016 5.0 0.0051 0.00430 3.53 0.19 0.000039 0.00177 0.00255 <0.30 1.67 0.00034 5.08 0.000116 <2.0 0.142 0.00007 <0.00010 0.071 0.000181
27-Sep-15 L1679927-2 0.004 0.5 0.0007 0.00220 2.84 0.06 - 0.00179 0.00113 <0.30 0.55 0.00035 1.73 0.000018 <2.0 0.179 0.00002 <0.00010 0.013 0.000083
4-Oct-15 L1683443-2 0.008 2.3 0.0024 0.00310 3.38 0.10 - 0.00238 0.00162 <0.30 0.90 0.00034 4.96 0.000050 <2.0 0.166 0.00004 <0.00010 0.050 0.000132
11-Oct-15 L1687458-2 0.085 26.8 0.0240 0.01470 10.50 0.87 - 0.00240 0.01170 0.52 3.24 0.00057 35.80 0.000507 2.0 0.184 0.00015 0.00011 0.554 0.000291
17-Oct-15 L1689873-2 0.06 17.5 0.01620 0.0098 7.03 0.62 0.001740 0.0075 0.63 2.400 0.00053 14.70 0.000407 <2.0 0.167 0.00011 <0.00010 0.281 0.00024
6-Jan-16 L1721512-1 Replicate1 0.00 0.1 0.00015 0.00350 6.12 0.10 <0.0000050 0.002360 0.0014 <0.30 0.783 0.00026 1.89 <0.000010 2.8 0.390 <0.000010 <0.00010 0.010 0.00017
6-Jan-16 L1721512-3 Replicate2 0.004 0.1 0.00013 0.00340 6.04 0.10 <0.0000050 0.002360 0.0013 <0.30 0.736 0.00030 1.90 <0.000010 2.7 0.387 <0.000010 <0.00010 <0.010 0.00017
5-Mar-16 L1742100-1 0.004 0.5 0.00046 0.00310 5.28 0.09 <0.0000050 0.002050 0.00117 <0.30 1.000 0.00032 2.80 0.000012 2.2 0.353 0.00001 <0.00010 0.032 0.000149

11-May-16 L1768723-2 0.021 3.7 0.00357 0.00310 3.45 0.15 0.001460 0.00275 <0.30 1.280 0.00041 5.96 0.000074 <2.0 0.176 0.00004 <0.00010 0.084 0.000128
16-May-16 L1770904-2 0.039 8.8 0.0080 0.00490 3.98 0.353 0.001160 0.00426 0.31 1.680 0.00041 10.40 0.000223 <2.0 0.133 0.00007 <0.00010 0.198 0.000140
26-May-16 L1775484-2 0.019 4.36 0.00457 0.00340 3.10 0.18 0.001350 0.00249 <0.30 1.310 0.00032 7.17 0.000121 1.0 0.144 0.00006 <0.00010 0.109 0.000136
30-May-16 L1776996-2 0.031 7.05 0.00764 0.00400 4.31 0.29 0.001550 0.00350 <0.30 1.62 0.00036 10.20 0.000168 1.0 0.153 0.00007 <0.00010 0.165 0.000145
6-Jun-16 L1780526-2 0.028 6.45 0.00701 0.00430 3.45 0.25 0.000015 0.001100 0.00355 <0.30 1.270 0.00034 10.40 0.000190 0.7 0.11 0.00006 <0.00010 0.178 0.000120

21-Aug-16 L1817869-3 0.024 8.1 0.0074 0.00390 3.16 0.35 0.000042 0.00088 0.00359 0.42 1.47 0.00023 8.81 0.000154 0.6 0.089 0.00007 <0.00010 0.173 0.000127
18-Sep-16 L1831645-2 Replicate1 0.015 4.2 0.0047 0.00220 2.71 0.18 0.00098 0.00218 <0.30 0.95 0.00024 4.40 0.000074 0.8 0.114 0.00004 <0.00010 0.073 0.000092
18-Sep-16 L1831645-4 Replicate2 <0.00050 <0.010 <0.000050 <0.0010 <0.10 <0.00010 <0.000050 <0.00050 <0.30 <0.050 <0.000050 <0.050 <0.000010 <0.050 <0.00020 <0.000010 <0.00010 <0.010 <0.000010
28-Sep-16 L1836978-2 0.009 1.1 0.0013 0.00110 2.12 0.07 0.00101 0.00088 <0.30 0.57 0.00024 2.40 0.000034 0.7 0.123 0.00003 <0.00010 0.019 0.000048
2-Oct-16 L1838598-2 0.0294 1.14 0.00103 0.0013 2.17 0.0606 0.00148 0.00081 <0.30 0.734 0.000321 2.57 0.000019 1.02 0.155 0.000016 <0.00010 0.018 0.000087
10-Oct-16 L1842071-2 0.00309 0.174 0.000612 0.0013 3.4 0.0695 0.00193 0.001 <0.30 0.535 0.000352 1.22 <0.000010 1.4 0.241 <0.000010 <0.00010 <0.010 0.00011
13-Oct-16 L1843875-2 0.00281 0.161 0.000366 0.0017 3.85 0.0625 0.00186 0.00119 <0.30 0.514 0.000356 1.36 <0.000010 1.33 0.244 <0.000010 <0.00010 <0.010 0.000113
9-Mar-17 L1899982-2 0.00606 0.915 0.00138 0.0025 6.23 0.112 0.00249 0.00136 <0.30 0.953 0.000266 2.32 0.000018 3.36 0.413 0.000013 <0.00010 0.013 0.000216
7-Jun-17 L1939991-2 0.0242 6.63 0.00649 0.0041 3.71 0.263 0.0013 0.00329 <0.30 1.41 0.000376 5.91 0.000169 1.27 0.139 0.000058 <0.00010 0.111 0.000156

11-Sep-17 L1990484-2 Replicate1 0.0153 3.89 0.00531 0.0029 2.57 0.164 0.00107 0.00209 <0.30 1.01 0.000246 3.51 0.000098 1.1 0.116 0.000038 <0.00010 0.053 0.000118
11-Sep-17 L1990484-3 Replicate2 0.0143 3.8 0.00503 0.0027 2.51 0.159 0.000991 0.00788 <0.30 0.976 0.000226 3.49 0.000111 1.08 0.112 0.000033 <0.00010 0.056 0.000111
26-Oct-17 L2015842-1 0.00278 0.418 0.000609 0.0021 3.31 0.0736 <0.0000050 0.00167 0.00081 <0.30 0.742 0.000417 1.43 <0.000010 <2.0 0.237 <0.000010 <0.00010 <0.010 0.000119
5-Dec-17 L2033141-1 0.00704 0.428 0.00058 0.0055 4.64 0.0905 <0.0000050 0.00237 0.00203 <0.30 1.36 0.000443 2.1 0.000014 4 0.350 0.000015 <0.00010 <0.010 0.000243
19-Jan-18 L2048146-6  0.00074 0.065 0.000087 0.0037 6.46 0.0787 <0.0000050 0.00238 0.00064 <0.30 1.12 0.000302 1.61 <0.000010 4 0.427 <0.000010 <0.00010 <0.010 0.000199
22-Feb-18 L2061201-32  0.00116 0.145 0.000159 0.0036 6.54 0.073 <0.0000050 0.00229 0.00079 <0.30 1.27 0.000297 1.73 <0.000010 4.6 0.436 <0.000010 <0.00010 <0.010 0.000205
27-Mar-18 L2074292-11  0.0133 0.15 0.000185 0.0046 6.41 0.0709 <0.0000050 0.00245 0.00127 <0.30 1.25 0.000328 1.73 <0.000010 4.7 0.481 <0.000010 <0.00010 <0.010 0.000202
22-Apr-18 L2084010-5 Replicate1 0.0131 1.52 0.00321 0.002 2.74 0.149 0.0000102 0.000806 0.00169 <0.30 0.704 0.00016 1.73 0.000047 <2.0 0.167 0.000017 <0.00010 0.014 0.000072
22-Apr-18 L2084010-16 Replicate2 0.0131 1.51 0.00341 0.0024 3.29 0.163 0.0000118 0.00109 0.00181 <0.30 0.765 0.000214 1.92 0.000056 <2.0 0.205 0.000017 <0.00010 0.016 0.000084
12-May-18 L2096514-2  0.0322 9.53 0.00811 0.0077 5.13 0.344 <0.000050 0.00179 0.00464 <0.30 2.21 0.000499 8.19 0.000192 2.4 0.217 0.000064 <0.00010 0.148 0.000203

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC0 17-Jun-18 L2115837-5  0.0615 18.7 0.0214 0.0104 6.96 0.791 0.0001510 0.00163 0.00866 0.90 2.42 0.000507 12.1 0.000575 <2.0 0.178 0.000121 <0.00010 0.247 0.000252
15-Jul-18 L2132363-5  0.0166 5.7 0.00588 0.0037 2.89 0.232 0.0000340 0.00101 0.00239 <0.30 1.23 0.00022 4.81 0.000106 <2.0 0.095 0.000054 <0.00010 0.08 0.000101

SC1
25-Jul-07 L535508-3 0.01700 3.150 0.003840 <0.0050 2.04 0.1230 0.000037 0.000726 0.00161 <0.30 <2.0 <0.0010 6.67 0.000052 <2.0 0.073 <0.00010 <0.00020 0.086 0.000102
23-Sep-07 L559547-3 0.0078 0.6 0.00092 <0.0050 1.6 0.054 <0.000010 0.00061 <0.00050 <0.30 <2.0 <0.0010 1.2 0.000012 <2.0 0.088 <0.00010 <0.00010 <0.010 0.00003
28-May-08 L635965-9 Replicate1 0.01670 2.11 0.002120 <0.0050 3.02 0.1580 0.000010 0.00140 0.00145 <0.30 1.160 0.00039 4.55 0.000045 <2.0 0.170 <0.00010 <0.00010 0.053 0.000089
28-May-08 L635965-8 Replicate2 0.01600 2.02 0.001990 <0.0050 3.03 0.1540 <0.000010 0.00137 0.00133 <0.30 1.110 0.00041 4.50 0.000043 <2.0 0.167 <0.00010 <0.00010 0.053 0.000083
5-Jun-08 L639617-10 0.01440 2.27 0.002090 <0.0050 2.42 0.1160 0.000015 0.00115 0.00125 <0.30 1.200 0.00044 6.09 0.000047 <2.0 0.130 <0.00010 <0.00010 0.071 0.000091
11-Jun-08 L642688-2 0.01030 1.640 0.001670 <0.0050 2.24 0.0789 0.000017 0.00102 0.00090 <0.30 0.857 0.00038 3.90 0.000036 <2.0 0.123 <0.00010 <0.00010 0.044 0.000092
26-Jun-08 L650936-30 0.01350 1.64 0.00214 <0.0050 2.08 0.1160 <0.000010 0.00089 0.00111 <0.30 0.884 0.00031 4.35 0.000039 <2.0 0.118 <0.00010 <0.00010 0.053 0.000067
3-Jul-08 L652071-8 0.02570 3.860 0.004500 <0.0050 2.32 0.2050 <0.000010 0.00091 0.00208 <0.30 1.670 0.00024 7.02 0.000092 <2.0 0.087 <0.00010 <0.00010 0.101 0.00011
25-Jul-08 L662220-10 0.01080 2.320 0.002650 <0.0050 1.81 0.1030 0.000015 0.000769 0.00356 <0.30 0.784 0.00032 4.96 0.000046 <2.0 0.085 <0.00010 0.00012 0.063 0.000060
10-Sep-08 L683687-1 0.0078 1.35 0.00206 <0.0050 1.61 0.074 0.000013 0.00070 0.00096 <0.30 0.59 0.00021 2.49 0.000132 <2.0 0.083 <0.00010 <0.00010 0.029 0.000056
2-Oct-08 L691752-10 Replicate1 0.03270 11.000 0.009790 0.00660 4.70 0.2870 0.000075 0.001480 0.00427 <0.30 3.710 0.00038 19.50 0.000162 <2.0 0.099 0.00016 0.00015 0.229 0.000263
2-Oct-08 L691752-9 Replicate2 0.03600 11.90 0.010100 0.00760 5.39 0.3220 0.000052 0.00163 0.00485 <0.30 4.22 0.00042 22.00 0.000195 <2.0 0.106 0.00017 0.00018 0.261 0.000227
29-Oct-08 L703445-12 0.00690 0.07 0.000065 <0.0050 2.55 0.0462 <0.000010 0.00128 <0.00050 <0.30 0.34 0.00055 1.24 <0.000010 <2.0 0.170 <0.00010 <0.00010 <0.010 0.000062
6-Dec-08 L717413-30 0.02140 0.06 <0.000050 <0.0050 3.97 0.0997 <0.000010 0.001510 0.00087 <0.30 0.46 0.00067 1.62 <0.000010 <2.0 0.252 <0.00010 <0.00010 <0.010 0.000077

27-May-09 L771080-2 Replicate1 0.01800 0.19 0.00029 <0.0050 4.15 0.1760 <0.000010 0.001340 0.00131 <0.30 0.54 0.00057 1.81 <0.000010 <2.0 0.254 <0.00010 <0.00010 <0.010 0.000085
27-May-09 L771080-1 Replicate2 0.01960 0.248 0.000386 <0.0050 4.34 0.1880 <0.000010 0.00139 0.00127 <0.30 0.57 0.00055 1.91 <0.000010 <2.0 0.265 <0.00010 <0.00010 <0.010 0.000084

2-Jul-09 L787346-23 0.00776 1.080 0.001100 <0.0050 2.80 0.0833 <0.000010 0.001180 0.00076 <0.30 0.738 <0.00010 2.95 0.000026 <2.0 0.167 <0.00010 <0.00010 0.029 0.000071
4-Aug-09 L801967-9 Replicate1 0.0201 5.12 0.00558 <0.0050 2.46 0.186 0.000016 0.00070 0.00233 <0.30 1.89 0.00022 7.35 0.000089 <2.0 0.063 <0.00010 <0.00010 0.111 0.000099
4-Aug-09 L801967-8 Replicate2 0.01960 5.20 0.00554 <0.0050 2.49 0.1830 0.000017 0.000703 0.00222 <0.30 1.840 0.00013 7.31 0.000103 <2.0 0.061 <0.00010 <0.00010 0.114 0.000122
22-Aug-09 L809879-16 0.01580 4.750 0.004610 <0.0050 2.17 0.1510 0.000022 0.00077 0.00182 <0.30 1.590 0.00010 8.07 0.000077 <2.0 0.060 <0.00010 <0.00010 0.111 0.000110
27-Sep-09 L824535-10 0.02200 3.590 0.003970 <0.0050 2.35 0.1250 <0.000010 0.00100 <0.0020 <0.30 1.27 0.00035 6.01 <0.000080 <2.0 0.097 <0.00010 <0.00010 0.080 0.000087
31-Oct-09 L837185-10 0.0068 0.15 0.00019 <0.0050 2.66 0.062 <0.000010 0.00132 0.00068 <0.30 0.34 0.00054 1.3 <0.000010 <2.0 0.195 <0.00010 <0.00010 <0.010 0.000056
1-Dec-09 L845898-4 0.0130 0.06 <0.000050 <0.0050 3.96 0.079 <0.000010 0.00125 0.00071 <0.30 0.37 0.00070 1.7 <0.000010 <2.0 0.284 <0.00010 <0.00010 <0.010 0.000069
17-Jan-10 L855505-7 0.01030 <0.030 <0.000050 <0.0050 4.24 0.0597 <0.000010 0.00132 0.00069 <0.30 0.40 0.00077 1.81 <0.000010 <2.0 0.323 <0.00010 <0.00010 <0.010 0.000074
3-Mar-10 L866873-7 0.0122 <0.030 <0.000050 <0.0050 4.85 0.083 <0.000010 0.00142 0.00091 <0.30 0.46 0.00052 1.82 <0.000010 <2.0 0.360 <0.00010 <0.00010 <0.010 0.000085
28-Mar-10 L873293-9 0.01380 0.067 0.000084 <0.0050 5.32 0.0859 <0.000010 0.00160 0.00082 <0.30 0.54 0.00083 1.86 <0.000010 <2.0 0.376 <0.00010 <0.00010 <0.010 0.000113
1-May-10 L884476-5 0.00922 0.13 0.000191 <0.0050 4.87 0.1130 <0.000010 0.00167 0.00096 <0.30 0.54 0.00059 1.67 <0.000010 <2.0 0.339 <0.00010 <0.00010 <0.010 0.000107
26-May-10 L891484-16 0.01500 1.55 0.00181 <0.0050 2.85 0.131 <0.000010 0.00119 0.00103 <0.30 0.822 0.00033 3.57 0.000037 <2.0 0.172 <0.00010 <0.00010 0.039 0.000071

5-Jul-10 L905787-23 0.01020 2.750 0.002450 <0.0050 2.42 0.0870 0.000018 0.00119 0.00106 <0.30 1.39 0.00021 6.75 0.000047 <2.0 0.111 <0.00010 0.00015 0.079 0.000094
3-Aug-10 L916942-16 0.01500 4.190 0.004950 <0.0050 1.91 0.1580 0.000026 0.00056 0.00182 <0.30 1.37 0.00043 5.11 0.000078 <2.0 0.059 <0.00010 <0.00010 0.080 0.000076
27-Aug-10 L926457-23 0.00708 0.700 0.001970 <0.0050 1.24 0.0669 0.000011 0.00059 <0.00050 <0.30 0.43 <0.00020 1.36 0.000016 <2.0 0.080 <0.00010 <0.00010 0.013 0.000041
28-Sep-10 L938295-16 0.0191 2.5 0.00329 <0.0050 2.34 0.117 0.000013 0.00113 0.0015 <0.30 1.18 0.00032 3.4 0.000051 <2.0 0.127 <0.00010 <0.00010 0.042 0.000087
15-Nov-10 L955725-22 0.0085 0.1 0.00012 <0.0050 3.99 0.069 <0.000010 0.00150 0.0008 <0.30 0.47 0.00069 1.8 <0.000010 <2.0 0.280 <0.00010 <0.00010 <0.010 0.000095
15-Dec-10 L963831-6 0.00497 0.039 <0.000050 <0.0050 4.96 0.0474 <0.000010 0.001600 0.00086 <0.30 0.562 0.00078 1.91 <0.000010 <2.0 0.347 <0.00010 <0.00010 <0.010 0.000110
1-Feb-11 L975149-10 Replicate1 0.0036 <0.030 <0.000050 <0.0050 5.05 0.027 <0.000010 0.00169 0.00064 <0.30 0.51 0.00089 2.04 <0.000010 <2.0 0.418 <0.00010 <0.00010 <0.010 0.000128
1-Feb-11 L975149-7 Replicate2 0.00362 <0.030 <0.000050 <0.0050 5.12 0.0273 <0.000010 0.00163 0.00060 <0.30 0.518 0.00089 2.04 <0.000010 <2.0 0.400 <0.00010 <0.00010 <0.010 0.000123
5-Mar-11 L985810-7 0.00485 <0.030 <0.000050 <0.0050 5.43 0.0419 <0.000010 0.00153 0.00069 <0.30 0.64 0.00081 2.01 <0.000010 <2.0 0.377 <0.00010 <0.00010 <0.010 0.000103
31-Mar-11 L991777-13 0.00817 0.079 0.000107 <0.0050 6.14 0.0574 <0.000010 0.00175 0.00071 <0.30 0.610 0.00061 1.98 <0.000010 <2.0 0.417 <0.00010 <0.00010 <0.010 0.000143
2-May-11 L1002688-13 0.0074 <0.030 <0.000050 <0.0050 7.08 0.067 <0.000010 0.00196 0.00071 <0.30 0.70 0.00064 2.0 <0.000010 <2.0 0.465 <0.00010 <0.00010 <0.010 0.000151
5-Jun-11 L1014013-15 0.01360 2.64 0.002620 <0.0050 2.46 0.1110 <0.000010 0.00095 0.00149 <0.30 1.040 0.00032 6.73 0.000058 <2.0 0.127 <0.00010 <0.00010 0.079 0.000073
4-Jul-11 L1028827-4 0.00980 1.98 0.001710 0.00180 1.96 0.0756 <0.000010 0.00088 0.00092 <0.30 0.978 0.00024 5.09 0.000035 <2.0 0.106 0.00004 <0.00010 0.055 0.000069

1-Aug-11 L1039955-12 0.0107 2.17 0.00278 0.00148 1.78 0.097 0.000011 0.00070 0.00113 <0.30 0.82 0.00020 3.6 0.000044 <2.0 0.085 0.00003 <0.00010 0.045 0.000054
5-Sep-11 L1054953-13 0.02050 3.790 0.003620 0.00282 2.76 0.1380 0.000014 0.00111 0.00188 <0.30 1.370 0.00028 7.42 0.000070 <2.0 0.121 0.00005 <0.00010 0.096 0.000074
1-Oct-11 L1067383-4 0.0116 1.14 0.00173 0.00135 2.62 0.079 0.000023 0.00135 0.00085 <0.30 0.63 0.00053 2.7 0.000058 <2.0 0.172 0.00002 <0.00010 0.028 0.000093
26-Oct-11 L1079029-19 0.00448 0.048 0.000140 0.00146 3.37 0.0630 <0.000010 0.00167 0.00063 <0.30 0.464 0.00064 1.57 <0.000010 <2.0 0.232 <0.000010 <0.00010 <0.010 0.000085
27-Nov-11 L1091310-9 0.00782 <0.030 <0.000050 0.00122 4.22 0.0746 <0.000010 0.00162 0.00091 <0.30 0.52 0.00078 1.79 <0.000010 <2.0 0.302 <0.000010 <0.00010 <0.010 0.000093
27-Feb-12 L1119935-7 0.00622 <0.030 <0.000050 0.00189 5.66 0.0328 <0.000010 0.00145 0.00087 <0.30 0.610 0.00073 1.99 <0.000010 <2.0 0.386 <0.000010 <0.00010 <0.010 0.000092
27-Mar-12 L1131394-9 0.00644 <0.030 <0.000050 0.00194 5.27 0.0348 <0.000010 0.00160 0.00083 <0.30 0.559 0.00068 2.05 <0.000010 2.1 0.416 <0.000010 <0.00010 0.010 0.000105

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC1 9-Jan-12 L1103291-5 0.00680 <0.030 <0.000050 0.00104 5.00 0.0451 <0.000010 0.00172 0.00067 <0.30 0.58 0.00072 1.92 <0.000010 <2.0 0.364 <0.000010 <0.00010 <0.010 0.000109
1-May-12 L1143005-4 0.00656 0.056 0.000110 0.00174 5.37 0.0769 <0.000010 0.00194 0.00089 <0.30 0.65 0.00073 1.91 <0.000010 <2.0 0.379 <0.000010 <0.00010 <0.010 0.000165

28-May-12 L1155050-4 0.01150 0.359 0.000512 0.00173 3.72 0.1040 <0.000010 0.00158 0.00084 <0.30 0.63 0.00055 1.97 0.000010 <2.0 0.258 <0.000010 <0.00010 0.017 0.000094
28-Jun-12 L1171583-7 0.01020 2.030 0.002130 0.00150 2.30 0.0788 <0.000010 0.00104 0.00112 <0.30 1.10 0.00037 4.79 0.000038 <2.0 0.127 0.00004 <0.00010 0.046 0.000081
1-Aug-12 L1190018-4 0.0130 3.56 0.00382 0.00213 2.01 0.116 0.000018 0.00068 0.00145 <0.30 1.41 0.00020 7.77 0.000075 <2.0 0.078 0.00006 <0.00010 0.098 0.000163
5-Sep-12 L1206302-9 0.00684 1.74 0.001780 0.00130 1.59 0.0698 <0.000010 0.00074 0.00080 <0.30 0.692 0.00019 3.68 0.000045 <2.0 0.086 0.00003 <0.00010 0.042 0.000048
5-Oct-12 L1221669-24 Replicate1 0.0070 0.87 0.00091 0.00083 2.17 0.055 <0.000010 0.00096 0.0006 <0.30 0.78 0.00036 3.4 0.000024 <2.0 0.135 0.00002 <0.00010 0.030 0.000057
5-Oct-12 L1221669-21 Replicate2 0.0067 0.80 0.00088 0.00087 2.07 0.053 <0.000010 0.00092 0.00063 <0.30 0.60 0.00037 2.38 0.000023 <2.0 0.129 0.00002 <0.00010 0.020 0.000056
2-Dec-12 L1246043-7 0.0096 <0.030 <0.000050 0.00191 4.05 0.074 <0.000010 0.00144 0.00089 <0.30 0.45 0.00069 1.75 <0.000010 <2.0 0.307 <0.000010 <0.00010 <0.010 0.000072
9-Feb-13 L1267868-16 0.00550 <0.030 <0.000050 0.00168 5.14 0.0424 <0.000010 0.00165 0.00084 <0.30 0.575 0.00071 1.83 <0.000010 2.2 0.378 <0.000010 <0.00010 <0.010 0.000099
4-Mar-13 L1275970-14 0.0061 <0.030 <0.000050 0.00234 5.24 0.044 <0.000010 0.00163 0.00082 <0.30 0.58 0.00060 1.80 <0.000010 2.5 0.368 <0.000010 <0.00010 <0.010 0.000111

31-Mar-13 L1285027-22 0.00526 <0.030 <0.000050 0.00251 5.48 0.0349 <0.000010 0.00168 0.00073 <0.30 0.61 0.00057 1.81 <0.000010 2.4 0.392 <0.000010 <0.00010 <0.010 0.000114
1-May-13 L1297319-6 0.0214 0.05 <0.000050 0.00328 6.09 0.141 <0.000010 0.00156 0.00138 <0.30 0.63 0.00064 1.97 <0.000010 2.5 0.436 <0.000010 <0.00010 <0.010 0.000087
5-Jun-13 L1313500-1 0.01090 2.28 0.002410 0.00200 2.43 0.1010 <0.000010 0.00114 0.00128 <0.30 0.839 0.00035 5.02 0.000055 <2.0 0.141 0.00002 <0.00010 0.055 0.000074
1-Jul-13 L1328124-9 0.01580 5.280 0.005440 0.00304 2.44 0.1810 0.000021 0.00078 0.00209 <0.30 1.300 0.00021 10.10 0.000116 <2.0 0.078 0.00006 <0.00010 0.164 0.000094
31-Jul-13 L1341914-1 0.01950 6.090 0.006020 0.00331 2.47 0.2000 0.000033 0.00070 0.00274 <0.30 1.67 0.00018 9.65 0.000137 <2.0 0.058 0.00007 <0.00010 0.153 0.000089
10-Sep-13 L1362721-8 0.01200 3.320 0.004120 0.00239 1.81 0.1240 0.000018 0.00062 0.00137 <0.30 1.34 0.00013 6.98 0.000067 <2.0 0.064 0.00006 <0.00010 0.097 0.000142
2-Oct-13 L1373280-1 0.00524 0.59 0.00069 0.00123 1.76 0.0423 <0.000010 0.00082 <0.00050 <0.30 0.44 0.00028 2.24 0.000019 <2.0 0.117 0.00002 <0.00010 0.021 0.000045

17-Nov-13 L1393661-3 0.00888 0.08 0.000078 0.00225 3.25 0.0595 <0.000010 0.00130 0.00067 <0.30 0.390 0.00049 1.30 <0.000010 <2.0 0.219 <0.000010 <0.00010 <0.010 0.000051
26-Nov-13 L1398084-16 0.01320 0.061 <0.000050 0.00182 3.71 0.0671 <0.000010 0.00135 0.00074 <0.30 0.415 0.00052 1.32 <0.000010 <2.0 0.251 <0.000010 <0.00010 <0.010 0.000061
3-Dec-13 L1400285-13 0.01400 0.134 0.000101 0.00222 3.56 0.0758 <0.000010 0.00136 0.00076 <0.30 0.43 0.00057 1.54 <0.000010 <2.0 0.263 <0.000010 <0.00010 <0.010 0.000055
10-Dec-13 L1403324-18 0.0114 0.08 0.00007 0.00244 3.87 0.056 <0.000010 0.00148 0.00068 <0.30 0.39 0.00061 1.53 <0.000010 <2.0 0.301 <0.000010 <0.00010 0.011 0.000068
20-Dec-13 L1406946-20 0.01380 0.07 <0.000050 0.00279 3.86 0.0722 <0.000010 0.00142 0.00073 <0.30 0.45 0.00056 1.55 <0.000010 2.1 0.304 <0.000010 <0.00010 <0.010 0.000065
15-Jan-14 L1413912-9 0.0276 0.24 0.00026 0.00276 4.68 0.139 <0.000010 0.00124 0.00110 <0.30 0.62 0.00071 1.8 0.000013 2.0 0.308 <0.000010 <0.00010 <0.010 0.000056
3-Feb-14 L1423439-5 0.01280 0.051 <0.000050 0.00349 5.17 0.0708 <0.000010 0.00140 0.00081 <0.30 0.54 0.00076 1.76 <0.000010 2.7 0.365 <0.000010 <0.00010 <0.010 0.000084
1-Mar-14 L1428456-11 Replicate1 0.00889 <0.030 <0.000050 0.00330 5.50 0.0619 <0.000010 0.00154 0.00083 <0.30 0.53 0.00073 1.75 <0.000010 3.1 0.403 <0.000010 <0.00010 0.012 0.000107
1-Mar-14 L1428456-4 Replicate2 0.00890 <0.030 <0.000050 0.00314 5.57 0.0622 <0.000010 0.00155 0.00086 <0.30 0.54 0.00073 1.75 <0.000010 3.1 0.391 <0.000010 <0.00010 0.011 0.000102
1-Apr-14 L1440389-16 0.01360 <0.030 <0.000050 0.00349 5.90 0.0980 <0.000010 0.00144 0.00103 <0.30 0.579 0.00063 1.89 <0.000010 3.2 0.429 <0.000010 <0.00010 <0.010 0.000099
7-May-14 L1454422-9 0.00687 0.07 0.00015 0.00263 5.16 0.1220 <0.000010 0.00163 0.00085 <0.30 0.611 0.00071 1.63 <0.000010 2.3 0.355 <0.000010 <0.00010 0.010 0.000124
27-May-14 L1462243-20 0.00732 0.734 0.000964 0.00222 2.41 0.0891 <0.000010 0.00111 0.00086 <0.30 0.58 0.00050 2.54 0.000016 <2.0 0.189 0.00001 <0.00010 0.017 0.000068

3-Jun-14 L1466849-9 0.00998 1.410 0.001770 0.00206 2.29 0.0958 <0.000010 0.00093 0.00102 <0.30 0.79 0.00040 4.18 0.000034 <2.0 0.152 0.00003 <0.00010 0.047 0.000078
8-Jun-14 L1469016-14 0.00613 0.871 0.001320 0.00102 2.22 0.0783 <0.000010 0.00092 0.00085 <0.30 0.55 0.00042 2.62 0.000017 <2.0 0.154 0.00001 <0.00010 0.022 0.000064

19-Jun-14 L1475203-14 0.00688 1.450 0.001510 0.00178 2.11 0.0771 <0.000010 0.00089 0.00096 <0.30 0.70 0.00034 3.80 0.000027 <2.0 0.128 0.00003 <0.00010 0.039 0.000072
26-Jun-14 L1479007-25 0.0153 3.8 0.00375 0.00284 2.48 0.143 0.000019 0.00077 0.0018 <0.30 1.34 0.00028 10.3 0.000085 <2.0 0.105 0.00006 <0.00010 0.124 0.000095
2-Jul-14 L1482361-26 0.0143 3.4 0.00359 0.00246 2.35 0.148 0.000016 0.00091 0.0015 <0.30 1.15 0.00025 6.8 0.000067 <2.0 0.106 0.00005 <0.00010 0.089 0.000089

7-Aug-14 L1500006-5 0.0096 3.0 0.00310 0.00172 1.75 0.107 0.000013 0.00059 0.0013 <0.30 0.94 0.00017 6.9 0.000055 <2.0 0.071 0.00004 <0.00010 0.092 0.000068
9-Sep-14 L1517070-1 0.0080 1.2 0.00149 0.00150 1.57 0.081 <0.000010 0.00056 0.0010 <0.30 0.46 0.00021 2.0 0.000018 <2.0 0.098 0.00002 <0.00010 0.021 0.000033
12-Sep-14 L1517902-17 0.0093 2.4 0.00229 0.00179 1.93 0.084 0.000011 0.00083 0.0011 <0.30 0.96 0.00018 6.4 0.000046 <2.0 0.096 0.00004 <0.00010 0.079 0.000069
21-Sep-14 L1522239-9 0.03840 7.36 0.00670 0.00331 3.25 0.2600 0.000043 0.00082 0.00421 <0.30 2.040 0.00032 9.84 0.000157 <2.0 0.082 0.00009 <0.00010 0.135 0.000129
28-Sep-14 L1527109-16 0.01530 4.110 0.004320 <0.0050 2.56 0.1590 0.000020 0.001030 0.00185 <0.30 1.840 0.00024 7.75 0.000078 0.7 0.098 0.00008 0.00013 0.099 0.000127
4-Oct-14 L1529967-19 0.01010 1.380 0.001770 0.00128 1.98 0.0653 <0.000010 0.00087 0.00091 <0.30 0.829 0.00027 3.61 0.000024 <2.0 0.113 0.00003 <0.00010 0.034 0.000070

11-Nov-14 L1546887-15 0.00337 0.057 0.000092 0.00195 3.26 0.0817 <0.000010 0.00119 0.00079 <0.30 0.451 0.00060 1.43 <0.000010 <2.0 0.233 <0.000010 <0.00010 <0.010 0.000063
18-Nov-14 L1549335-9 Replicate1 0.00371 0.055 0.000074 0.00220 3.41 0.0663 <0.000010 0.00122 0.00078 <0.30 0.469 0.00069 1.54 <0.000010 <2.0 0.255 <0.000010 <0.00010 <0.010 0.000066
18-Nov-14 L1549335-7 Replicate2 0.00395 0.062 0.000088 0.00223 3.50 0.0695 <0.000010 0.00134 0.00082 <0.30 0.492 0.00068 1.65 <0.000010 <2.0 0.264 <0.000010 <0.00010 0.010 0.000070
26-Nov-14 L1552499-6 0.0069 0.14 0.00021 0.00200 3.67 0.096 <0.000010 0.001240 0.00095 <0.30 0.48 0.00067 1.60 <0.000010 <2.0 0.266 <0.000010 <0.00010 <0.010 0.000067
4-Dec-14 L1556366-8 Replicate1 0.00855 0.05 <0.000050 0.00228 3.94 0.0951 <0.000010 0.00122 0.00100 <0.30 0.488 0.00073 1.66 <0.000010 <2.0 0.300 <0.000010 <0.00010 <0.010 0.000059
4-Dec-14 L1556366-7 Replicate2 0.0085 0.0 0.00006 0.0022 3.83 0.093 <0.000010 0.001200 0.0010 <0.30 0.48 0.00072 1.6 <0.000010 <2.0 0.292 <0.000010 <0.00010 <0.010 0.000063
7-Dec-14 L1556392-9 0.03040 0.782 0.000996 0.00195 4.54 0.2930 <0.000010 0.00147 0.00172 <0.30 0.622 0.00076 2.27 0.000024 2.2 0.323 0.00001 <0.00010 0.023 0.000085
24-Jan-15 L1570999-4 0.01180 0.039 0.000100 0.00339 4.62 0.1030 <0.000010 0.00138 0.00123 <0.30 0.620 0.00068 1.81 0.000197 2.6 0.358 <0.000010 <0.00010 <0.010 0.000069
22-Feb-15 L1581377-15 0.00323 <0.030 <0.000050 0.00275 4.71 0.0365 <0.000010 0.00154 0.00073 <0.30 0.709 0.00067 1.69 <0.000010 3.4 0.390 <0.000010 <0.00010 <0.010 0.000105
21-Mar-15 L1590526-9 0.01120 <0.030 <0.000050 0.00310 5.52 0.0904 <0.000010 0.00137 0.00117 <0.30 0.697 0.00070 1.90 <0.000010 3.0 0.388 <0.000010 <0.00010 <0.010 0.000082

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC1 25-Apr-15 L1603745-9 0.00600 0.10 0.000173 0.00330 5.09 0.0992 <0.0000050 0.001480 0.00082 <0.30 0.698 0.00058 1.71 <0.000010 2.6 0.348 <0.000010 <0.00010 <0.010 0.000104
12-May-15 L1612636-32 0.00847 0.295 0.000431 0.00280 4.31 0.1590 <0.0000050 0.001410 0.00112 <0.30 0.625 0.00052 1.84 <0.000010 2.1 0.303 <0.000010 <0.00010 <0.010 0.000078
20-Jun-15 L1631335-2 0.01290 3.520 0.003600 0.00250 2.22 0.1190 0.000021 0.000792 0.00158 <0.30 1.060 0.00024 5.90 0.000069 <2.0 0.093 0.00005 <0.00010 0.073 0.000077
17-Jul-15 L1644833-8 0.0123 4.37 0.00469 0.00260 2.39 0.145 0.000020 0.000739 0.00184 <0.30 1.13 0.00015 8.64 0.000074 <2.0 0.077 0.00005 <0.00010 0.123 0.000081

26-Aug-15 L1665599-31 0.00954 3.230 0.003150 0.00220 2.20 0.1050 0.000013 0.00098 0.00160 <0.30 0.929 0.00021 5.85 0.000052 <2.0 0.083 0.00004 <0.00010 0.083 0.000069
24-Sep-15 L1679782-1 0.00724 0.490 0.000619 0.00150 2.37 0.0451 <0.0000050 0.00147 0.00054 <0.30 0.560 0.00040 1.72 0.000012 <2.0 0.159 0.00001 <0.00010 <0.010 0.000073
26-Oct-15 L1694687-2 0.00436 0.346 0.000422 0.00170 2.47 0.0404 <0.0000050 0.00141 <0.00050 <0.30 0.556 0.00048 1.96 <0.000010 <2.0 0.185 0.00001 <0.00010 <0.010 0.000078
15-Nov-15 L1704708-8 0.01050 0.05 <0.000050 0.00140 4.19 0.0718 <0.0000050 0.00164 0.00089 <0.30 0.507 0.00064 1.59 <0.000010 <2.0 0.282 <0.000010 <0.00010 <0.010 0.000067
19-Dec-15 L1716796-9 Replicate1 <0.0040 <0.030 <0.000050 0.0027 4.99 0.042 <0.0000050 0.001800 0.0009 <0.30 0.67 0.00072 1.7 <0.000010 2.9 0.344 0.00001 <0.00010 <0.010 0.000098
19-Dec-15 L1716796-12 Replicate2 <0.0040 <0.030 <0.000050 0.00280 4.97 0.0410 <0.0000050 0.00177 0.00084 <0.30 0.654 0.00068 1.74 <0.000010 3.0 0.339 <0.000010 <0.00010 <0.010 0.000088
23-Jan-16 L1727972-23 0.00653 <0.030 <0.000050 0.00330 4.97 0.0538 <0.0000050 0.00167 0.00098 <0.30 0.684 0.00055 1.87 <0.000010 2.8 0.353 <0.000010 <0.00010 0.013 0.000080
24-Feb-16 L1738788-7 0.00318 <0.030 <0.000050 0.00270 5.50 0.0382 <0.0000050 0.00172 <0.0010 <0.30 0.715 0.00072 1.72 <0.000010 2.6 0.354 <0.000010 <0.00010 <0.010 0.000109
25-Mar-16 L1748992-9 0.00709 <0.030 <0.000050 0.00270 5.85 0.0767 <0.0000050 0.00156 0.00104 <0.30 0.723 0.00059 1.78 <0.000010 2.5 0.346 <0.000010 <0.00010 <0.010 0.000090
26-Apr-16 L1761558-32 Replicate1 0.00791 0.50 0.000562 0.00160 3.48 0.1080 <0.0000050 0.001400 0.00084 <0.30 0.630 0.00051 2.14 <0.000010 <2.0 0.252 <0.000010 <0.00010 0.014 0.000078
26-Apr-16 L1761558-31 Replicate2 0.00809 0.550 0.000572 0.00150 3.46 0.1120 0.000011 0.001380 0.00087 <0.30 0.654 0.00051 2.28 <0.000010 <2.0 0.242 0.00001 <0.00010 0.016 0.000074
17-May-16 L1772515-5 Replicate1 0.01280 0.853 0.000838 0.00130 2.74 0.0890 <0.0000050 0.001160 0.00095 <0.30 0.578 0.00036 2.44 0.000018 <2.0 0.172 0.00001 <0.00010 0.017 0.000059
17-May-16 L1772515-1 Replicate2 0.0128 0.86 0.00084 0.00150 2.57 0.090 <0.0000050 0.001150 0.00094 <0.30 0.59 0.00034 2.40 0.000016 <2.0 0.172 0.00001 <0.00010 0.017 0.000064
19-Jun-16 L1787135-7 0.00660 1.610 0.001460 0.00160 2.03 0.0716 0.000007 0.00100 0.00097 <0.30 0.740 0.00024 3.95 0.000028 <2.0 0.114 0.00002 <0.00010 0.039 0.000056
16-Jul-16 L1800582-8 0.01360 3.440 0.003370 0.00250 1.98 0.1270 0.000018 0.00071 0.00159 <0.30 1.390 0.00015 6.67 0.000068 <2.0 0.074 0.00005 <0.00010 0.086 0.000078

20-Aug-16 L1818676-7 0.01160 3.320 0.003580 0.00210 1.96 0.1200 0.000016 0.00075 0.00157 <0.30 0.891 0.00014 3.37 0.000066 <2.0 0.072 0.00004 <0.00010 0.042 0.000059
16-Sep-16 L1832249-5  0.01350 3.360 0.003550 0.00250 2.57 0.1150 <0.000025 0.00106 0.00163 <0.30 1.760 0.00020 7.37 0.000067 <2.0 0.096 0.00007 <0.00010 0.091 0.000116

25-Oct-2016 L1850386-14 0.0161 0.859 0.00101 0.0011 3.37 0.119 <0.0000050 0.00158 0.00115 <0.30 0.543 0.000457 1.64 0.000012 <2.0 0.235 0.000010 <0.00010 <0.010 0.000084
21-Nov-2016 L1862185-3 0.00307 0.063 0.000112 0.0014 4.21 0.0638 <0.0000050 0.00161 0.00079 <0.30 0.582 0.000622 1.37 <0.000010 <2.0 0.276 <0.000010 <0.00010 <0.010 0.000088
17-Dec-2016 L1872192-2 0.00531 0.114 0.000155 0.0021 4.49 0.0770 <0.0000050 0.00163 0.00088 <0.30 0.603 0.000626 1.65 <0.000010 <2.0 0.305 <0.000010 <0.00010 <0.010 0.000082
11-Feb-2017 L1891018-17 0.00264 <0.030 <0.000050 0.0021 4.73 0.0226 <0.0000050 0.00149 0.00063 <0.30 0.539 0.000883 1.69 <0.000010 <2.0 0.370 <0.000010 <0.00010 <0.010 0.000096
21-May-2017 L1929753-27 0.0159 0.728 0.000981 0.0017 4.19 0.258 0.0000060 0.00161 0.00132 <0.30 0.684 0.000493 1.98 0.000023 <2.0 0.270 0.000013 <0.00010 0.010 0.000099
26-Aug-2017 L1984723-1 0.0225 3.99 0.00468 0.0030 2.38 0.230 0.000032 0.000910 0.00227 <0.30 1.01 0.000204 3.77 0.000080 <2.0 0.0974 0.000045 <0.00010 0.049 0.000090

28-Oct-17 L2015832-7 0.0111 0.177 0.000195 0.0016 3.07 0.0778 <0.0000050 0.00134 0.00068 <0.30 0.554 0.000505 1.25 <0.000010 <2.0 0.225 <0.000010 <0.00010 <0.010 0.000071
24-Nov-17 L2028734-29 0.00739 0.035 <0.000050 0.0022 4.19 0.0622 <0.0000050 0.00169 0.00084 <0.30 0.702 0.000678 1.59 <0.000010 2.1 0.305 <0.000010 <0.00010 <0.010 0.000105
5-Dec-17 L2033141-9 Replicate1 0.0108 0.042 <0.000050 0.0027 4.45 0.0697 <0.0000050 0.00173 0.00093 <0.30 0.767 0.000664 1.67 <0.000010 2.3 0.324 <0.000010 <0.00010 <0.010 0.000100
5-Dec-17 L2033141-2 Replicate2 0.0113 0.043 <0.000050 0.0029 4.38 0.0688 <0.0000050 0.00174 0.00106 <0.30 0.772 0.000700 1.67 <0.000010 2.4 0.337 <0.000010 <0.00010 <0.010 0.000106
19-Jan-18 L2048146-7  0.00824 <0.030 <0.000050 0.0035 5.35 0.0655 <0.0000050 0.00178 0.00102 <0.30 0.88 0.000736 1.83 <0.000010 2.9 0.372 <0.000010 <0.00010 <0.010 0.000111
20-Feb-18 L2061201-3  0.00545 <0.030 <0.000050 0.003 5.52 0.0408 <0.0000050 0.00175 0.00097 <0.30 0.916 0.000782 1.92 <0.000010 3.1 0.408 <0.000010 <0.00010 <0.010 0.000112
26-Mar-18 L2074292-3  0.00705 <0.030 <0.000050 0.0037 5.88 0.0482 <0.0000050 0.00183 0.00108 <0.30 0.894 0.000697 1.9 <0.000010 3.1 0.41 <0.000010 <0.00010 <0.010 0.000109
22-Apr-18 L2084010-6  0.0114 0.058 0.000074 0.0033 5.64 0.0823 <0.0000050 0.00166 0.00103 <0.30 0.826 0.000674 1.73 <0.000010 3 0.401 <0.000010 <0.00010 <0.010 0.000109
12-May-18 L2096514-3  0.00433 0.407 0.000594 0.0027 3.75 0.094 <0.0000050 0.00149 0.00089 <0.30 0.838 0.000516 1.64 <0.000010 2.1 0.261 <0.000010 <0.00010 <0.010 0.000097
17-Jun-18 L2115837-6  0.00516 0.828 0.000949 0.0027 2.25 0.0693 0.0000071 0.00124 0.0007 <0.30 0.779 0.000269 1.62 0.000014 <2.0 0.17 0.000013 <0.00010 <0.010 0.000082
15-Jul-18 L2132363-6  0.0113 3.04 0.003380 0.0027 2.24 0.115 <0.000025 0.000977 0.00151 <0.30 1.01 0.000214 3.31 0.000052 <2.0 0.0982 0.000035 <0.00010 0.037 0.000073

SC2
28-May-08 L635965-12 0.24800 18.100 0.009390 <0.0050 4.96 0.3870 0.000022 0.00416 0.00693 1.00 2.710 0.00284 11.20 0.000150 <2.0 0.178 0.00011 0.00012 0.332 0.000611
5-Jun-08 L639617-11 0.36400 13.600 0.008350 <0.0050 4.12 0.3410 0.000012 0.00324 0.00481 0.68 2.300 0.00210 9.90 0.000139 <2.0 0.186 <0.00010 <0.00010 0.238 0.000684
11-Jun-08 L642688-3 0.44300 10.200 0.007670 <0.0050 3.60 0.3190 0.000011 0.00262 0.00332 <0.30 1.600 0.00161 5.83 0.000069 <2.0 0.180 <0.00010 <0.00010 0.116 0.000650
3-Jul-08 L652071-9 0.41700 31.600 0.017500 0.00700 5.96 0.5810 0.000014 0.00581 0.01160 1.40 3.570 0.00339 18.50 0.000283 <2.0 0.145 0.00020 0.00016 0.636 0.000816
25-Jul-08 L662220-11 0.15500 6.24 0.005630 <0.0050 3.02 0.2550 0.000012 0.001770 0.00265 <0.30 1.430 0.00111 7.33 0.000076 <2.0 0.140 <0.00010 0.00019 0.173 0.000305
10-Sep-08 L683687-2 0.08810 3.14 0.002880 <0.0050 2.45 0.1610 0.000012 0.001190 0.00219 <0.30 1.160 0.00088 3.10 0.000126 <2.0 0.132 <0.00010 <0.00010 0.063 0.000244
17-Sep-08 L686098-8 0.07940 12.60 0.009660 0.00540 6.24 0.3700 0.000027 0.002250 0.00708 0.49 3.450 0.00107 16.90 0.000236 <2.0 0.134 0.00012 0.00019 0.545 0.000614
25-Sep-08 L688714-8 Replicate1 0.10700 3.840 0.003050 <0.0050 3.09 0.1820 <0.000010 0.00176 0.00229 <0.30 1.480 0.00108 4.39 0.000038 <2.0 0.148 <0.00010 0.00020 0.068 0.000294
25-Sep-08 L688714-7 Replicate2 0.10700 3.530 0.002990 <0.0050 3.05 0.1830 0.000013 0.00173 0.00234 <0.30 1.460 0.00118 4.29 0.000035 <2.0 0.149 <0.00010 <0.00010 0.064 0.000300
2-Oct-08 L691752-11 0.08520 20.000 0.011700 0.00800 6.93 0.5650 0.000044 0.00249 0.00856 0.78 4.690 0.00124 24.70 0.000243 <2.0 0.144 0.00018 0.00018 0.695 0.000634
9-Oct-08 L694973-7 0.13800 4.250 0.003380 <0.0050 3.25 0.2320 <0.000010 0.00207 0.00253 <0.30 1.640 0.00124 5.20 0.000050 <2.0 0.176 <0.00010 <0.00010 0.070 0.000374
29-Oct-08 L703445-7 0.15300 3.310 0.002390 <0.0050 4.09 0.2390 <0.000010 0.00230 0.00228 <0.30 1.450 0.00188 2.86 0.000013 <2.0 0.233 <0.00010 <0.00010 0.020 0.000426

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 6-Dec-08 L717413-15 0.19000 4.680 0.003650 <0.0050 4.83 0.2640 <0.000010 0.002740 0.00210 <0.30 1.550 0.00269 3.12 0.000011 2.3 0.300 <0.00010 <0.00010 0.016 0.000596
4-Mar-09 L740333-6 Replicate1 0.0864 2.00 0.00145 <0.0050 5.71 0.281 <0.000010 0.002600 0.00159 <0.30 1.78 0.00258 2.89 <0.000010 3.5 0.385 <0.00010 <0.00010 <0.010 0.000528
4-Mar-09 L740333-5 Replicate2 0.08490 1.970 0.001440 <0.0050 5.55 0.2720 <0.000010 0.00247 0.00147 <0.30 1.780 0.00269 2.88 <0.000010 3.5 0.368 <0.00010 <0.00010 <0.010 0.000531
28-Mar-09 L748538-9 0.08030 1.85 0.001390 <0.0050 6.29 0.2500 <0.000010 0.00259 0.00151 <0.30 1.840 0.00236 2.91 <0.000010 4.0 0.369 <0.00010 <0.00010 <0.010 0.000570
28-Apr-09 L759011-2 0.12700 3.750 0.002330 <0.0050 6.55 0.2800 <0.000010 0.00266 0.00292 <0.30 1.930 0.00305 3.31 0.000022 2.8 0.332 <0.00010 <0.00010 0.031 0.000631
27-May-09 L771080-7 0.3150 15.60 0.00708 <0.0050 6.41 0.425 <0.000010 0.004160 0.00729 0.94 2.08 0.00385 7.59 0.000105 <2.0 0.262 <0.00010 <0.00010 0.200 0.000675
8-Jun-09 L776835-8 0.2930 17.80 0.01180 <0.0050 5.23 0.571 0.000010 0.003690 0.00753 0.79 2.78 0.00221 14.10 0.000187 <2.0 0.206 0.00010 <0.00010 0.401 0.000647

13-Jun-09 L778602-7 0.3450 13.60 0.00797 <0.0050 4.50 0.434 <0.000010 0.002910 0.00583 0.49 2.54 0.00201 10.60 0.000116 <2.0 0.169 <0.00010 0.00011 0.290 0.000764
19-Jun-09 L781603-3 Replicate1 0.3280 8.39 0.00656 <0.0050 3.53 0.353 <0.000010 0.002020 0.00446 <0.30 1.84 0.00146 7.21 0.000077 <2.0 0.162 <0.00010 <0.00010 0.144 0.000570
19-Jun-09 L781603-4 Replicate2 0.3290 9.64 0.00682 <0.0050 3.90 0.378 <0.000010 0.002200 0.00509 <0.30 2.03 0.00157 8.80 0.000101 <2.0 0.168 <0.00010 <0.00010 0.211 0.000698
5-Jul-09 L788462-4 0.16700 10.300 0.006540 <0.0050 3.88 0.2860 0.000014 0.002080 0.00622 0.41 2.130 0.00144 8.98 0.000119 <2.0 0.128 <0.00010 0.00012 0.277 0.000453

4-Aug-09 L801967-3 0.109 10.7 0.0089 <0.0050 4.06 0.354 0.000021 0.00172 0.00491 0.41 2.40 0.00096 11.60 0.000180 <2.0 0.107 0.00011 0.00045 0.396 0.000358
22-Aug-09 L809879-17 0.071 6.8 0.0052 <0.0050 3.36 0.25 0.000011 0.00133 0.00328 <0.30 2.080 0.00071 9.44 0.000121 <2.0 0.104 <0.00010 0.00011 0.237 0.000265
13-Sep-09 L817873-8 0.0728 9.91 0.00873 <0.0050 3.89 0.338 0.000012 0.001830 0.00441 0.34 2.760 0.00106 16.60 0.000214 <2.0 0.111 0.00013 0.00017 0.391 0.000504
27-Sep-09 L824535-11 0.13 6 0.0045 <0.0050 3.4 0.24 <0.000010 0.0019 <0.0035 <0.30 1.69 0.0015 6.72 <0.000080 <2.0 0.169 <0.00010 <0.00010 0.132 0.00034
31-Oct-09 L837185-11 0.15 3.6 0.0025 <0.0050 4.11 0.26 <0.000010 0.00233 0.00251 <0.30 1.440 0.00186 3.39 0.000019 <2.0 0.265 <0.00010 <0.00010 0.040 0.00043
26-Nov-09 L844495-22 0.21 4.2 0.0031 <0.0050 5.8 0.34 <0.000010 0.00294 0.0029 <0.30 1.65 0.00237 2.99 0.000010 2.6 0.384 <0.00010 <0.00010 0.016 0.00062
17-Jan-10 L855505-8 0.09 2.1 0.0012 <0.0050 5.42 0.26 <0.000010 0.00251 0.00175 <0.30 1.50 0.00235 2.66 <0.000010 3.0 0.382 <0.00010 <0.00010 <0.010 0.00048
3-Mar-10 L866873-8 0.073 1.7 0.00093 <0.0050 5.89 0.284 <0.000010 0.00251 0.00183 <0.30 1.500 0.00185 2.50 <0.000010 3.2 0.417 <0.00010 <0.00010 <0.010 0.000496
28-Mar-10 L873293-10 0.143 4.0 0.00219 <0.0050 6.18 0.376 <0.000010 0.00273 0.00254 <0.30 1.65 0.00231 3.5 0.000016 3.1 0.395 <0.00010 <0.00010 0.034 0.000590
1-May-10 L884476-14 0.268 11.80 0.00686 <0.0050 5.85 0.395 <0.000010 0.00415 0.00342 0.84 1.700 0.00390 4.69 0.000055 2.3 0.350 <0.00010 <0.00010 0.094 0.000791
26-May-10 L891484-11 0.178 9.66 0.00673 <0.0050 3.65 0.278 <0.000010 0.00277 0.00269 0.43 1.600 0.00210 6.70 0.000166 <2.0 0.199 <0.00010 <0.00010 0.152 0.000462

5-Jul-10 L905787-24 0.20 7.0 0.0050 <0.0050 3.33 0.28 0.000013 0.00207 0.00315 <0.30 1.75 0.00092 7.7 0.000068 <2.0 0.159 <0.00010 0.00010 0.151 0.00042
3-Aug-10 L916942-11 0.092 14.7 0.01330 0.00610 4.59 0.454 0.000031 0.00206 0.00704 0.95 2.630 0.00127 13.80 0.000254 <2.0 0.118 0.00012 0.00018 0.498 0.000503
27-Aug-10 L926457-24 0.09 2.5 0.0039 <0.0050 1.97 0.191 <0.000010 0.0010 0.00174 <0.30 0.992 0.00057 1.90 0.000021 <2.0 0.124 <0.00010 <0.00010 0.032 0.00022
28-Sep-10 L938295-11 0.09 10.3 0.0080 <0.0050 4.4 0.47 0.000027 0.00171 0.0067 0.71 2.99 0.00120 10.60 0.000069 <2.0 0.167 <0.00010 <0.00010 0.311 0.00056
21-Oct-10 L946803-1 0.34 9 0.0034 <0.0050 4.9 0.30 <0.000010 0.0035 0.0040 0.4 1.61 0.0026 3.70 0.000022 <2.0 0.287 <0.00010 <0.00010 0.050 0.00050
15-Nov-10 L955725-23 0.23 5.3 0.0023 <0.0050 4.91 0.269 <0.000010 0.0029 0.00316 <0.30 1.430 0.0023 3.01 0.000011 <2.0 0.313 <0.00010 <0.00010 0.020 0.00046
15-Dec-10 L963831-1 0.23 4 0.0021 <0.0050 6.3 0.35 <0.000010 0.0028 0.0028 <0.30 1.83 0.00226 3.0 <0.000010 2.9 0.375 <0.00010 <0.00010 <0.010 0.00053
1-Feb-11 L975149-5 0.10 2.1 0.0011 <0.0050 6.34 0.34 <0.000010 0.00268 0.00212 <0.30 1.88 0.00234 2.8 <0.000010 3.7 0.438 <0.00010 <0.00010 0.012 0.00049

31-Mar-11 L991777-6 0.099 2.3 0.00114 <0.0050 7.03 0.321 <0.000010 0.00260 0.00203 <0.30 1.710 0.00208 2.81 <0.000010 3.6 0.449 <0.00010 <0.00010 0.010 0.000514
2-May-11 L1002688-11 0.09 2.6 0.0010 <0.0050 7.05 0.29 <0.000010 0.00238 0.00217 <0.30 1.710 0.00242 2.84 <0.000010 3.1 0.438 <0.00010 <0.00010 0.012 0.00051
4-Jun-11 L1014013-16 0.17 11.7 0.0051 <0.0050 4.2 0.28 <0.000010 0.00270 0.00417 0.50 2.08 0.00162 11.70 0.000088 <2.0 0.165 <0.00010 <0.00010 0.328 0.00041
4-Jul-11 L1028827-5 0.277 8.3 0.0047 0.00295 3.35 0.305 <0.000010 0.00189 0.00366 <0.30 1.59 0.00115 8.02 0.000060 <2.0 0.158 0.00005 <0.00010 0.190 0.000401

1-Aug-11 L1039955-13 0.123 3.4 0.0031 0.00111 2.09 0.179 <0.000010 0.00108 0.00205 <0.30 0.93 0.00074 3.1 0.000020 <2.0 0.124 0.00002 <0.00010 0.058 0.000223
5-Sep-11 L1054953-10 0.1280 16.70 0.0076 0.00592 6.86 0.487 0.000013 0.00317 0.00974 0.57 3.49 0.00149 17.7 0.000224 <2.0 0.178 0.00012 0.00012 0.653 0.000530
1-Oct-11 L1067383-5 0.2380 6.82 0.00309 0.00198 4.48 0.241 <0.000010 0.003250 0.00380 <0.30 1.680 0.00211 5.01 0.000028 <2.0 0.265 0.00003 <0.00010 0.082 0.000489
26-Oct-11 L1079029-20 0.254 7.35 0.00312 0.00241 5.46 0.298 <0.000010 0.00347 0.00390 <0.30 1.990 0.00240 4.63 0.000026 2.0 0.317 0.00003 <0.00010 0.067 0.000584
27-Nov-11 L1091310-5 0.19 4.6 0.00216 0.00210 5.80 0.297 <0.000010 0.00333 0.00295 <0.30 2.090 0.00235 3.45 0.000012 2.9 0.381 0.00002 <0.00010 0.038 0.000521

9-Jan-12 L1103291-6 0.16 3.8 0.0015 0.00193 6.23 0.34 <0.000010 0.00331 0.00235 <0.30 1.970 0.00218 2.90 <0.000010 3.0 0.415 0.00002 <0.00010 <0.010 0.00054
27-Feb-12 L1119935-6 0.13 3.1 0.0014 0.0023 7.09 0.37 <0.000010 0.0031 0.0022 <0.30 2.240 0.00235 3.00 <0.000010 3.6 0.441 0.00002 <0.00010 0.014 0.00058
27-Mar-12 L1131394-6 0.12 3 0.0013 0.0020 6.9 0.34 <0.000010 0.00300 0.0019 <0.30 2.09 0.00213 2.9 <0.000010 3.7 0.44 0.00002 <0.00010 0.011 0.00061
1-May-12 L1143005-5 0.193 6.8 0.0027 0.00178 5.95 0.333 <0.000010 0.00317 0.00307 0.35 1.750 0.00295 4.17 0.000026 2.0 0.368 0.00002 <0.00010 0.050 0.000592
28-May-12 L1155050-5 0.32 18.1 0.0057 0.0023 4.59 0.305 <0.000010 0.0055 0.00349 1.32 1.41 0.0047 4.7 0.000046 <2.0 0.264 0.00003 <0.00010 0.080 0.00061
28-Jun-12 L1171583-4 0.47 13 0.0069 0.0035 4.11 0.44 0.000011 0.0033 0.0053 0.46 1.98 0.0019 8.2 0.000112 <2.0 0.180 0.00006 <0.00010 0.185 0.00066
1-Aug-12 L1190018-5 0.10 6.9 0.0050 0.00256 2.98 0.226 0.000011 0.0013 0.00381 <0.30 1.800 0.00080 9.81 0.000090 <2.0 0.120 0.00007 <0.00010 0.240 0.00029
5-Sep-12 L1206302-12 Replicate1 0.07 4.9 0.0023 0.0018 2.69 0.15 <0.000010 0.0015 0.0025 <0.30 1.38 0.00083 5.8 0.000047 <2.0 0.118 0.00004 <0.00010 0.163 0.00022
5-Sep-12 L1206302-6 Replicate2 0.07 4.5 0.0023 0.0017 2.64 0.15 <0.000010 0.0014 0.00252 <0.30 1.360 0.00075 5.62 0.000047 <2.0 0.116 0.00004 <0.00010 0.159 0.00021
5-Oct-12 L1221669-22 0.16 6.1 0.0022 0.0013 3.33 0.19 <0.000010 0.00230 0.00231 <0.30 1.39 0.00188 3.5 0.000023 <2.0 0.195 0.00002 <0.00010 0.054 0.00032
2-Dec-12 L1246043-13 0.14 2.7 0.0010 0.0022 5.34 0.30 <0.000010 0.00255 0.00217 <0.30 1.88 0.00231 2.8 <0.000010 2.6 0.347 0.00001 <0.00010 <0.010 0.00044
9-Feb-13 L1267868-13 0.12 2.9 0.0010 0.0015 6.45 0.32 <0.000010 0.00293 0.00196 <0.30 2.01 0.00238 2.7 <0.000010 3.6 0.421 0.00001 <0.00010 <0.010 0.00055

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 4-Mar-13 L1275970-15 0.101 2.3 0.00089 0.00224 7.07 0.345 <0.000010 0.00261 0.00192 <0.30 2.00 0.00239 2.85 <0.000010 4.2 0.441 0.00002 <0.00010 <0.010 0.000563
31-Mar-13 L1285027-24 0.109 2.8 0.00107 0.00224 6.86 0.342 <0.000010 0.00287 0.00179 <0.30 2.00 0.00221 2.75 <0.000010 3.8 0.463 0.00001 <0.00010 <0.010 0.000586
1-May-13 L1297319-5 0.106 2.9 0.00101 0.00232 6.65 0.303 <0.000010 0.00244 0.00214 <0.30 1.890 0.00262 2.70 <0.000010 3.1 0.441 0.00001 <0.00010 <0.010 0.000531
5-Jun-13 L1313500-3 0.281 12.4 0.0051 0.0023 3.37 0.270 <0.000010 0.00363 0.00325 0.63 1.49 0.00216 6.4 0.000063 <2.0 0.176 0.00003 <0.00010 0.141 0.000485
1-Jul-13 L1328124-12 Replicate1 0.093 13.2 0.0081 0.00458 5.05 0.381 0.000021 0.00155 0.00658 0.45 2.50 0.00073 14.5 0.000175 <2.0 0.111 0.00010 0.00012 0.516 0.000317
1-Jul-13 L1328124-10 Replicate2 0.094 13.2 0.0081 0.00445 5.14 0.386 0.000021 0.00152 0.00669 0.45 2.50 0.00072 14.4 0.000175 <2.0 0.109 0.00010 0.00013 0.488 0.000330
31-Jul-13 L1341914-2 0.064 13.9 0.0102 0.00459 4.91 0.400 <0.000010 0.00153 0.00714 0.55 2.91 0.00070 16.3 0.000218 <2.0 0.089 0.00012 0.00014 0.541 0.000417
5-Sep-13 L1360460-1 0.029 5.6 0.0034 0.00260 2.50 0.171 <0.000010 0.00111 0.00277 <0.30 1.70 0.00046 8.5 0.000086 <2.0 0.083 0.00005 <0.00010 0.223 0.000188
2-Oct-13 L1373280-2 0.096 2.7 0.0015 0.00131 3.09 0.163 <0.000010 0.00191 0.00152 <0.30 1.25 0.00131 2.4 0.000010 <2.0 0.203 0.00001 <0.00010 0.028 0.000280

18-Nov-13 L1393661-22 0.180 3.4 0.0014 0.00232 5.90 0.347 <0.000010 0.00262 0.00230 <0.30 1.77 0.00210 2.6 <0.000010 2.2 0.364 0.00001 <0.00010 0.016 0.000464
26-Nov-13 L1398084-4 0.218 5.8 0.0020 0.00210 5.10 0.324 <0.000010 0.00286 0.00249 <0.30 1.79 0.00249 2.7 <0.000010 2.5 0.346 0.00002 <0.00010 0.019 0.000512
3-Dec-13 L1400285-12 0.160 2.6 0.0010 0.00218 5.76 0.359 <0.000010 0.00228 0.00252 <0.30 1.74 0.00237 2.8 <0.000010 2.7 0.386 0.00002 <0.00010 0.019 0.000440
10-Dec-13 L1403324-19 0.095 3.9 0.0008 0.00203 5.73 0.281 0.000043 0.00279 0.00221 <0.30 1.74 0.00231 2.7 <0.000010 2.8 0.377 0.00001 <0.00010 0.019 0.000386
20-Dec-13 L1406946-19 0.134 3.2 0.0011 0.00239 5.64 0.334 <0.000010 0.00252 0.00240 <0.30 1.79 0.00225 2.8 <0.000010 2.7 0.380 0.00001 <0.00010 0.023 0.000431
17-Jan-14 L1413909-2 0.111 3.5 0.0013 0.00217 5.90 0.273 <0.000010 0.00216 0.00277 <0.30 1.85 0.00227 3.4 0.000023 2.4 0.373 0.00002 <0.00010 0.044 0.000412
3-Feb-14 L1423439-8 0.104 3.2 0.0010 0.00246 6.49 0.319 <0.000010 0.00248 0.00199 <0.30 1.86 0.00253 2.7 <0.000010 3.3 0.402 0.00001 <0.00010 0.010 0.000433
1-Mar-14 L1428456-7 0.133 3.8 0.0012 0.00244 6.95 0.348 <0.000010 0.00293 0.00196 <0.30 1.86 0.00246 2.6 0.000013 4.0 0.441 0.00001 <0.00010 0.015 0.000549
1-Apr-14 L1440389-15 0.110 2.7 0.0010 0.00202 6.97 0.337 <0.000010 0.00258 0.00188 <0.30 1.92 0.00232 2.6 <0.000010 3.9 0.447 <0.000010 <0.00010 0.011 0.000571
7-May-14 L1454422-11 0.124 6.9 0.0024 0.00172 5.20 0.256 <0.000010 0.00265 0.00303 0.38 1.51 0.00330 3.8 0.000039 <2.0 0.309 0.00002 <0.00010 0.079 0.000409
27-May-14 L1462243-21 0.205 10.7 0.0036 0.00246 3.19 0.201 <0.000010 0.00357 0.00273 0.62 1.25 0.00285 4.4 0.000032 <2.0 0.196 0.00002 <0.00010 0.079 0.000371
3-Jun-14 L1466849-11 0.289 13.6 0.0047 0.00264 3.57 0.261 <0.000010 0.00363 0.00370 0.74 1.53 0.00274 5.6 0.000053 <2.0 0.195 0.00004 <0.00010 0.143 0.000480
8-Jun-14 L1469016-13 0.282 9.7 0.0046 0.00123 3.39 0.288 <0.000010 0.00222 0.00339 0.53 1.38 0.00181 3.3 0.000040 <2.0 0.202 0.00003 <0.00010 0.062 0.000452
19-Jun-14 L1475203-18 0.22100 8.850 0.003650 0.00268 3.48 0.2450 <0.000010 0.002370 0.00349 <0.30 1.520 0.00145 7.42 0.000061 <2.0 0.172 0.00005 <0.00010 0.217 0.000400
26-Jun-14 L1479007-21 0.19 19 0.0079 0.0062 6.99 0.48 0.000022 0.0029 0.0127 0.61 3.75 0.0016 21.20 0.000269 2.0 0.164 0.00013 0.00020 0.796 0.00064
2-Jul-14 L1482361-14 0.15 23 0.014 0.0060 7.7 0.62 0.000025 0.0024 0.0101 0.80 3.61 0.0013 20.8 0.00027 <2.0 0.144 0.00016 0.00014 0.802 0.00054

7-Aug-14 L1500006-7 0.055 5.7 0.0031 0.00147 2.78 0.174 <0.000010 0.00114 0.00309 <0.30 1.51 0.00062 8.09 0.000070 <2.0 0.101 0.00004 <0.00010 0.217 0.000201
9-Sep-14 L1517070-10 0.057 4.9 0.0026 0.00139 2.72 0.187 <0.000010 0.00142 0.00341 <0.30 1.20 0.00076 4.49 0.000043 <2.0 0.123 0.00003 <0.00010 0.115 0.000198
12-Sep-14 L1517902-19 0.05570 3.730 0.002010 0.00161 2.56 0.1330 <0.000010 0.001440 0.00216 <0.30 1.340 0.00078 5.01 0.000037 <2.0 0.133 0.00003 <0.00010 0.100 0.000201
21-Sep-14 L1522239-6 0.139 42.7 0.0226 0.01210 14.10 1.170 0.000083 0.00395 0.02410 1.51 6.37 0.00212 34.4 0.000606 <2.0 0.184 0.00031 0.00032 1.430 0.000919
28-Sep-14 L1527109-2 0.192 63.8 0.0312 0.01630 21.00 1.510 0.000075 0.00560 0.03490 1.97 9.730 0.00275 51.10 0.000947 2.6 0.219 0.00046 0.00050 2.290 0.001190
4-Oct-14 L1529967-16 0.12 27.9 0.0149 0.0077 10.90 0.724 <0.000050 0.0032 0.01400 0.89 6.47 0.00170 28.6 0.000350 <2.0 0.179 0.00024 0.00028 1.240 0.00064

11-Nov-14 L1546887-17 0.24 6.2 0.0019 0.00204 5.17 0.27 <0.000010 0.0027 0.00340 <0.30 1.63 0.00246 2.8 <0.000010 2.1 0.309 0.00002 <0.00010 0.026 0.00048
18-Nov-14 L1549335-10 0.25 8.0 0.0020 0.00250 5.29 0.27 <0.000010 0.0035 0.00329 <0.30 1.77 0.00275 3.1 0.000017 2.2 0.327 0.00002 <0.00010 0.031 0.00050
26-Nov-14 L1552499-5 0.22 6.0 0.0017 0.0021 5.43 0.26 <0.000010 0.00287 0.00293 <0.30 1.79 0.00257 2.95 <0.000010 2.5 0.338 0.00002 <0.00010 0.023 0.00051
4-Dec-14 L1556366-4 0.17 4.5 0.0013 0.00237 5.63 0.28 <0.000010 0.00272 0.00292 <0.30 1.87 0.00250 2.9 <0.000010 2.6 0.374 0.00002 <0.00010 0.015 0.00046
7-Dec-14 L1556392-10 0.27 7 0.0023 0.0023 6.01 0.29 <0.000010 0.0032 0.00302 <0.30 1.86 0.0026 3.1 0.000013 2.7 0.390 0.00002 <0.00010 0.033 0.00061
24-Jan-15 L1570999-3 0.136 4.5 0.0013 0.00197 5.15 0.262 <0.000010 0.00229 0.00290 <0.30 1.730 0.00257 3.02 0.000268 2.5 0.336 0.00001 <0.00010 0.035 0.000415
22-Feb-15 L1581377-20 0.1620 5.480 0.001650 0.00134 5.86 0.294 <0.000010 0.002910 0.00245 <0.30 1.840 0.00265 2.84 <0.000010 3.6 0.443 0.00001 <0.00010 0.015 0.000538
21-Mar-15 L1590526-8 0.116 3.6 0.0010 0.00174 6.05 0.269 <0.000010 0.00231 0.00342 <0.30 1.70 0.00240 2.7 <0.000010 3.4 0.376 <0.000010 <0.00010 <0.010 0.000417
25-Apr-15 L1603745-8 0.122 5.06 0.0014 0.00220 5.79 0.257 <0.0000050 0.00262 0.00273 <0.30 1.600 0.00278 2.69 <0.000010 2.7 0.356 0.00001 <0.00010 0.017 0.000470
12-May-15 L1612636-26 0.219 18.5 0.0053 0.00340 5.40 0.35 0.000005 0.00477 0.00522 1.00 1.720 0.00448 5.92 0.000082 <2.0 0.271 0.00004 <0.00010 0.140 0.00050
20-Jun-15 L1631335-3 0.213 8.4 0.0043 0.00290 3.28 0.28 0.000012 0.00178 0.00352 <0.30 1.390 0.00130 6.77 0.000065 <2.0 0.142 0.00005 <0.00010 0.161 0.00033
17-Jul-15 L1644833-2 0.093 9.2 0.0046 0.00300 3.73 0.26 0.000016 0.00129 0.00373 0.30 1.950 0.00077 9.96 0.000076 <2.0 0.105 0.00007 <0.00010 0.299 0.00026

26-Aug-15 L1665599-25 0.104 8.6 0.0046 0.00290 3.72 0.23 0.000011 0.00176 0.00333 <0.30 1.77 0.00100 8.03 0.000068 <2.0 0.124 0.00006 <0.00010 0.259 0.00025
24-Sep-15 L1679782-2 0.17 6.3 0.0019 0.00200 3.92 0.20 <0.0000050 0.0028 0.00286 <0.30 1.40 0.0020 3.72 0.000035 <2.0 0.232 0.00002 <0.00010 0.045 0.00038
26-Oct-15 L1694687-3 0.25 9.2 0.0023 0.00260 4.32 0.25 <0.0000050 0.00350 0.00370 <0.30 1.56 0.00256 3.8 0.000022 <2.0 0.265 0.00002 <0.00010 0.040 0.00048
15-Nov-15 L1704708-12 0.27 7 0.0019 0.0016 6.19 0.27 <0.0000050 0.0033 0.00413 <0.30 1.77 0.0023 3.1 0.000011 2.4 0.355 0.00002 <0.00010 0.019 0.00050
19-Dec-15 L1716796-7 0.172 5.0 0.0015 0.00210 6.21 0.273 <0.0000050 0.00304 0.00302 <0.30 1.840 0.00241 2.80 <0.000010 3.2 0.396 0.00001 <0.00010 <0.010 0.000493
23-Jan-16 L1727972-24 0.1480 4.020 0.001340 0.00260 6.31 0.276 <0.0000050 0.002830 0.00262 <0.30 1.940 0.00226 2.85 <0.000010 3.3 0.408 0.00001 <0.00010 0.016 0.000503
24-Feb-16 L1738788-6 0.183 6.7 0.0021 0.00270 6.83 0.336 <0.0000050 0.00319 <0.0030 <0.30 2.07 0.00272 3.1 <0.000010 3.5 0.408 0.00002 <0.00010 0.023 0.000597
25-Mar-16 L1748992-7 0.130 3.98 0.0013 0.00230 6.69 0.284 <0.0000050 0.00259 0.00267 <0.30 1.910 0.00242 2.77 <0.000010 3.4 0.380 0.00001 <0.00010 0.014 0.000540

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC2 26-Apr-16 L1761558-24 0.190 14.1 0.0037 0.00280 4.89 0.24 <0.0000050 0.00450 0.00362 0.70 1.900 0.00338 5.33 0.000038 <2.0 0.267 0.00003 <0.00010 0.108 0.00048
17-May-16 L1772515-2 0.109 7.9 0.0027 0.00220 3.92 0.20 <0.0000050 0.00261 0.00386 <0.30 1.660 0.00183 6.29 0.000060 <2.0 0.189 0.00004 <0.00010 0.168 0.00031
19-Jun-16 L1787135-16 Replicate1 0.166 7.9 0.0032 0.00290 3.31 0.25 0.000006 0.00171 0.00886 <0.30 1.540 0.00104 7.02 0.000057 <2.0 0.138 0.00004 <0.00010 0.199 0.00028
19-Jun-16 L1787135-8 Replicate2 0.173 8.2 0.0034 0.00300 3.47 0.26 0.000006 0.00180 0.00386 <0.30 1.70 0.00110 7.79 0.000067 <2.0 0.143 0.00005 <0.00010 0.221 0.00030
16-Jul-16 L1800582-9 0.08 9.0 0.0051 0.00380 3.57 0.28 0.000017 0.0015 0.00442 <0.30 1.95 0.0008 10.30 0.000114 <2.0 0.104 0.00008 <0.00010 0.294 0.00027

20-Aug-16 L1818676-8 0.05 5.6 0.0034 0.00230 2.70 0.19 0.000015 0.00123 0.00275 <0.30 1.39 0.00063 5.3 0.000071 <2.0 0.093 0.00005 <0.00010 0.148 0.00019
16-Sep-16 L1832249-6 0.08 15.5 0.0080 0.00540 5.93 0.47 0.000034 0.00236 0.00886 0.61 2.90 0.00133 14.7 0.000203 <2.0 0.134 0.00011 0.00014 0.478 0.00044

25-Oct-2016 L1850386-7 0.166 4.77 0.00157 0.0020 4.95 0.244 <0.0000050 0.00267 0.00274 <0.30 1.53 0.00212 2.50 <0.000010 <2.0 0.301 0.000014 <0.00010 <0.010 0.000405
21-Nov-2016 L1862185-2 0.171 4.64 0.00134 0.0022 6.40 0.300 <0.0000050 0.00270 0.00277 <0.30 2.12 0.00280 2.68 <0.000010 2.7 0.372 0.000011 <0.00010 <0.010 0.000508
17-Dec-2016 L1872192-1 0.108 2.81 0.000795 0.0026 6.61 0.295 <0.0000050 0.00245 0.00274 <0.30 1.98 0.00244 2.70 <0.000010 3.0 0.389 0.000012 <0.00010 <0.010 0.000408
11-Feb-2017 L1891018-15 0.130 4.00 0.00124 0.0026 6.60 0.287 <0.0000050 0.00292 0.00219 <0.30 2.00 0.00284 2.91 <0.000010 3.4 0.440 0.000011 <0.00010 <0.010 0.000534
21-May-2017 L1929753-35 Replicate1 0.276 35.3 0.0143 0.0063 10.7 0.972 0.000039 0.00519 0.0146 1.13 3.97 0.00438 19.7 0.000300 <2.0 0.249 0.000167 0.00013 0.659 0.000676
21-May-2017 L1929753-24 Replicate2 0.278 35.6 0.0151 0.0067 11.6 0.962 0.000043 0.00537 0.0143 1.22 3.98 0.00418 19.8 0.000304 <2.0 0.264 0.000171 0.00014 0.761 0.000724
26-Aug-2017 L1983785-22 0.122 25.3 0.0138 0.0079 9.71 0.683 0.000033 0.00226 0.0111 0.82 5.05 0.00121 24.5 0.000325 <2.0 0.147 0.000234 0.00019 0.877 0.000478

26-Oct-17 L2015842-3 Replicate1 0.215 7.58 0.00173 0.0019 4.60 0.237 <0.000025 0.00308 0.00318 <0.30 1.65 0.00258 2.59 <0.000010 <2.0 0.294 0.000014 <0.00010 0.012 0.000455
26-Oct-17 L2015842-2 Replicate2 0.215 7.77 0.00172 0.0019 4.72 0.241 <0.0000050 0.00301 0.00326 <0.30 1.67 0.00263 2.54 <0.000010 <2.0 0.296 0.000013 <0.00010 0.011 0.000455
21-Nov-17 L2028734-10 0.532 14.8 0.00337 0.0027 6.94 0.382 <0.0000050 0.00428 0.00438 0.30 1.69 0.00324 3.70 0.000019 2.7 0.338 0.000021 <0.00010 0.034 0.000794
5-Dec-17 L2033141-3 0.252 6.61 0.00183 0.0033 6.38 0.301 <0.0000050 0.00308 0.00396 <0.30 1.93 0.00255 2.98 <0.000010 2.9 0.367 0.000014 <0.00010 <0.010 0.000594
19-Jan-18 L2048146-8  0.153 4.31 0.00122 0.0025 6.43 0.298 <0.0000050 0.00299 0.00263 <0.30 2.03 0.00265 2.66 <0.000010 3.2 0.411 0.000012 <0.00010 <0.010 0.000508
20-Feb-18 L2061201-4  0.125 3.65 0.00115 0.0025 6.84 0.314 <0.0000050 0.00287 0.00258 <0.30 2.14 0.00251 2.83 <0.000010 3.6 0.443 0.000012 <0.00010 <0.010 0.00054
26-Mar-18 L2074292-2  0.127 3.6 0.00126 0.0022 6.97 0.293 <0.0000050 0.00286 0.00239 <0.30 2.02 0.00252 2.73 0.000012 3.7 0.439 0.000012 0.00015 <0.010 0.000577
22-Apr-18 L2084010-7  0.105 3.73 0.00121 0.0026 6.75 0.252 <0.0000050 0.00245 0.00296 <0.30 1.8 0.00267 2.61 <0.000010 3.4 0.417 0.00001 <0.00010 <0.010 0.000559
12-May-18 L2096514-4  0.259 17.8 0.00508 0.0035 5.12 0.317 0.0000070 0.0044 0.0046 0.71 2.14 0.00331 5.7 0.000066 <2.0 0.248 0.000041 <0.00010 0.158 0.000638
17-Jun-18 L2115837-7  0.201 13 0.00533 0.0044 5.16 0.368 0.0000130 0.00234 0.00531 0.48 2.23 0.00127 9.03 0.000107 <2.0 0.178 0.000075 <0.00010 0.300 0.000394
15-Jul-18 L2132363-7  0.108 6.18 0.00311 0.0027 3 0.207 0.0000085 0.00144 0.00282 <0.30 1.26 0.000774 4.63 0.000043 <2.0 0.114 0.000036 <0.00010 0.123 0.000217

SC3
25-Jul-07 L535508-7 Replicate1 0.169 15.5 0.0081 <0.0050 6.02 0.407 0.000032 0.00314 0.00919 0.59 3.40 0.00160 17.70 0.000307 <2.0 0.145 0.00012 <0.00030 0.540 0.000647
25-Jul-07 L535508-6 Replicate2 0.165 14.1 0.0077 <0.0050 5.44 0.38 0.000049 0.00279 0.00831 0.64 3.10 0.00150 15.40 0.000183 <2.0 0.138 0.00011 <0.00020 0.434 0.00054
23-Sep-07 L559547-8 0.11 4.2 0.0028 <0.0050 3.27 0.17 <0.000010 0.00221 0.00275 <0.30 <2.0 0.00120 4.62 0.000054 <2.0 0.160 <0.00010 <0.00010 0.091 0.00029
26-Jun-08 L650936-23 0.30 9.0 0.0066 <0.0050 3.94 0.33 <0.000010 0.00234 0.00414 <0.30 1.990 0.00161 8.40 0.000094 <2.0 0.181 <0.00010 0.00018 0.213 0.00049
3-Jul-08 L652071-10 0.432 32.2 0.0193 0.00730 6.35 0.61 0.000030 0.00636 0.00957 1.41 3.91 0.00367 19.0 0.000296 <2.0 0.153 0.00021 0.00019 0.643 0.00083

10-Sep-08 L683687-3 0.085 5.0 0.0033 <0.0050 2.97 0.177 0.000012 0.00160 0.00246 <0.30 1.63 0.00089 5.89 0.000174 <2.0 0.131 <0.00010 <0.00010 0.158 0.000283
5-Dec-08 L717413-19 0.044 0.8 0.0005 <0.0050 4.29 0.153 <0.000010 0.00195 0.00133 <0.30 1.31 0.00255 2.7 <0.000010 2.2 0.262 <0.00010 <0.00010 <0.010 0.000293

29-Mar-09 L749298-7 Replicate1 0.055 1.33 0.0010 <0.0050 6.31 0.206 <0.000010 0.00229 0.00171 <0.30 1.680 0.00255 2.68 <0.000010 3.4 0.368 <0.00010 <0.00010 <0.010 0.000475
29-Mar-09 L749298-6 Replicate2 0.055 1.3 0.0010 <0.0050 6.18 0.205 <0.000010 0.00228 0.00177 <0.30 1.68 0.00259 2.67 <0.000010 3.5 0.366 <0.00010 <0.00010 <0.010 0.000480
28-Apr-09 L759011-3 0.04 0.1 <0.000050 <0.0050 5.76 0.22 <0.000010 0.0017 0.0015 <0.30 0.635 0.00041 1.98 <0.000010 <2.0 0.326 <0.00010 <0.00010 <0.010 0.00009

2-Jul-09 L787346-24 0.34 5.5 0.0043 <0.0050 4.04 0.31 <0.000010 0.00230 0.00309 <0.30 1.280 0.00151 4.28 0.000041 <2.0 0.235 <0.00010 <0.00010 0.077 0.00041
22-Aug-09 L809879-18 0.058 7.0 0.00496 <0.0050 3.1 0.23 <0.000010 0.00140 0.00303 <0.30 1.890 0.00052 9.61 0.000099 <2.0 0.101 <0.00010 0.00012 0.266 0.00024
26-Nov-09 L844495-23 0.139 3.1 0.00300 <0.0050 5.33 0.27 <0.000010 0.00259 0.00249 <0.30 1.570 0.00196 3.14 0.000017 2.3 0.349 <0.00010 <0.00010 0.029 0.00046
17-Jan-10 L855505-9 0.07 1.4 0.0010 <0.0050 4.96 0.19 <0.000010 0.0023 0.00163 <0.30 1.40 0.00185 2.5 <0.000010 3.0 0.343 <0.00010 <0.00010 <0.010 0.00042
3-Mar-10 L866873-9 0.06 1.4 0.0008 <0.0050 5.36 0.22 <0.000010 0.00240 0.00147 <0.30 1.42 0.00174 2.54 <0.000010 2.9 0.381 <0.00010 <0.00010 <0.010 0.00041
28-Mar-10 L873293-11 0.120 3.8 0.00218 <0.0050 5.04 0.256 <0.000010 0.00231 0.00195 <0.30 1.400 0.00180 3.71 0.000015 2.6 0.317 <0.00010 0.00013 0.042 0.000484
1-May-10 L884476-15 0.205 7.6 0.0042 <0.0050 5.34 0.280 <0.000010 0.00358 0.00227 0.54 1.47 0.00338 3.2 0.000024 2.2 0.339 <0.00010 <0.00010 0.035 0.000623
26-May-10 L891484-12 0.13 7.1 0.0043 <0.0050 3.29 0.22 <0.000010 0.00233 0.00217 0.30 1.460 0.00170 6.05 0.000081 <2.0 0.186 <0.00010 <0.00010 0.115 0.00036

5-Jul-10 L905787-25 0.18 6.2 0.0043 <0.0050 3.11 0.25 <0.000010 0.00185 0.00286 <0.30 1.540 0.00088 6.37 0.000053 <2.0 0.156 <0.00010 0.00010 0.123 0.00037
3-Aug-10 L916942-12 0.07 11.0 0.0081 <0.0050 3.8 0.32 0.000021 0.00162 0.00492 0.41 2.390 0.00099 11.80 0.000348 <2.0 0.099 <0.00010 0.00015 0.397 0.00033
27-Aug-10 L926457-25 0.07 3.1 0.0033 <0.0050 2.14 0.18 <0.000010 0.00117 0.00170 <0.30 1.270 0.00066 3.47 0.000040 <2.0 0.118 <0.00010 <0.00010 0.073 0.00023
28-Sep-10 L938295-12 0.08 11 0.0101 <0.0050 4.73 0.50 0.000027 0.0017 0.0072 0.81 3.130 0.0012 11.50 0.000089 <2.0 0.176 <0.00010 <0.00010 0.346 0.00050
21-Oct-10 L946803-2 0.25 7.2 0.0029 <0.0050 4.53 0.25 <0.000010 0.0030 0.00365 0.32 1.55 0.00227 4.0 0.000027 <2.0 0.263 <0.00010 <0.00010 0.059 0.00041
15-Nov-10 L955725-24 0.172 4.3 0.0020 <0.0050 4.37 0.211 <0.000010 0.00247 0.00266 <0.30 1.36 0.00195 3.1 0.000010 <2.0 0.281 <0.00010 <0.00010 0.028 0.000381
15-Dec-10 L963831-2 0.18 3.5 0.0018 <0.0050 5.67 0.27 <0.000010 0.00258 0.00234 <0.30 1.630 0.00188 3.01 <0.000010 2.7 0.350 <0.00010 <0.00010 <0.010 0.00047

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC3 1-Feb-11 L975149-4 0.07 1.4 0.0008 <0.0050 5.9 0.26 <0.000010 0.00241 0.00179 <0.30 1.700 0.00210 2.86 <0.000010 3.4 0.396 <0.00010 <0.00010 0.012 0.00042
5-Mar-11 L985810-4 0.083 2.0 0.00111 <0.0050 5.8 0.21 <0.000010 0.00246 0.00161 <0.30 1.750 0.00190 2.67 <0.000010 3.2 0.391 <0.00010 <0.00010 0.011 0.00046
31-Mar-11 L991777-5 0.07 1.7 0.0008 <0.0050 5.6 0.21 <0.000010 0.00221 0.00147 <0.30 1.430 0.00175 2.73 <0.000010 3.0 0.372 <0.00010 <0.00010 <0.010 0.00040
2-May-11 L1002688-10 0.07 1.8 0.0007 <0.0050 6.18 0.20 <0.000010 0.0020 0.00168 <0.30 1.48 0.00202 2.7 <0.000010 2.6 0.383 <0.00010 <0.00010 <0.010 0.00041
4-Jun-11 L1014013-10 0.141 10.5 0.0046 <0.0050 4.04 0.260 <0.000010 0.00240 0.00429 0.45 1.99 0.00147 12.1 0.000086 <2.0 0.154 <0.00010 <0.00010 0.335 0.000361
4-Jul-11 L1028827-6 0.215 6.8 0.0044 0.00237 3.08 0.258 <0.000010 0.00151 0.00335 <0.30 1.45 0.00096 6.5 0.000045 <2.0 0.153 0.00004 <0.00010 0.154 0.000336

1-Aug-11 L1039955-14 0.097 3.67 0.00274 0.00130 2.24 0.169 <0.000010 0.00111 0.00223 <0.30 1.070 0.00080 3.80 0.000030 <2.0 0.118 0.00003 <0.00010 0.089 0.000198
4-Sep-11 L1054465-5 0.158 36.6 0.01520 0.01300 13.20 0.973 <0.000050 0.00454 0.02210 1.37 6.170 0.00220 35.70 0.000545 2.3 0.214 0.00027 0.00020 1.460 0.000864
1-Oct-11 L1067383-6 0.19 6.1 0.0029 0.00192 4.41 0.21 <0.000010 0.00303 0.00356 <0.30 1.680 0.00193 5.66 0.000032 <2.0 0.252 0.00003 <0.00010 0.091 0.00045
26-Oct-11 L1079029-21 0.17 4.8 0.0020 0.00194 4.66 0.21 <0.000010 0.00303 0.00260 <0.30 1.710 0.00199 3.75 0.000014 <2.0 0.276 0.00002 <0.00010 0.041 0.00044
27-Nov-11 L1091310-6 0.16 3.7 0.0016 0.00182 5.45 0.24 <0.000010 0.00321 0.00251 <0.30 1.940 0.00208 3.36 <0.000010 2.5 0.363 0.00002 <0.00010 0.025 0.00047

9-Jan-12 L1103291-7 0.09 2.2 0.0009 0.00126 5.07 0.21 <0.000010 0.00268 0.00173 <0.30 1.650 0.00166 2.79 <0.000010 2.6 0.342 0.00001 <0.00010 <0.010 0.00039
27-Feb-12 L1119935-5 0.08 2.0 0.00084 0.00183 6.4 0.23 <0.000010 0.00282 0.00179 <0.30 2.160 0.00203 2.96 <0.000010 3.5 0.390 0.00001 <0.00010 0.014 0.00045
27-Mar-12 L1131394-5 0.07 1.8 0.0008 0.00204 6.4 0.23 <0.000010 0.00291 0.00160 <0.30 2.080 0.00205 2.89 <0.000010 3.7 0.415 0.00002 <0.00010 0.011 0.00049
1-May-12 L1143005-6 0.15 5.4 0.0023 0.00137 5.1 0.25 <0.000010 0.00270 0.00268 <0.30 1.510 0.00232 4.21 0.000028 <2.0 0.315 0.00002 <0.00010 0.051 0.00048
28-May-12 L1155050-6 0.22 12.9 0.0046 0.0018 4.3 0.24 <0.000010 0.00433 0.00330 0.91 1.410 0.00376 5.13 0.000046 <2.0 0.250 0.00003 <0.00010 0.093 0.00048
27-Jun-12 L1171873-3 0.41 13.8 0.00750 0.00401 4.5 0.47 0.000020 0.00417 0.00613 0.51 2.010 0.00184 11.70 0.000153 <2.0 0.180 0.00008 <0.00010 0.264 0.00065
1-Aug-12 L1190018-6 0.116 7.9 0.0052 0.00282 3.29 0.25 0.000017 0.00143 0.00411 <0.30 1.850 0.00083 10.40 0.000089 <2.0 0.125 0.00006 <0.00010 0.258 0.00030
5-Sep-12 L1206302-5 0.07 5.1 0.0026 0.00182 2.75 0.16 <0.000010 0.0014 0.00266 <0.30 1.420 0.0008 6.32 0.000048 <2.0 0.119 0.00004 <0.00010 0.177 0.00021
5-Oct-12 L1221669-23 0.14 5.5 0.0020 0.00108 3.23 0.17 <0.000010 0.0022 0.00240 <0.30 1.29 0.0017 3.5 0.000021 <2.0 0.193 0.00002 <0.00010 0.059 0.00030
2-Dec-12 L1246043-20 0.11 2.0 0.0009 0.00191 5.35 0.23 <0.000010 0.0027 0.00192 <0.30 1.830 0.00215 2.75 <0.000010 2.7 0.385 0.00001 <0.00010 <0.010 0.00041
9-Feb-13 L1267868-12 0.08 1.9 0.0007 0.00113 5.80 0.22 <0.000010 0.00263 0.00157 <0.30 1.830 0.00210 2.71 <0.000010 3.6 0.393 0.00001 <0.00010 <0.010 0.00044
4-Mar-13 L1275970-16 0.07 1.7 0.0007 0.00150 5.95 0.22 <0.000010 0.00248 0.00154 <0.30 1.77 0.00200 2.7 <0.000010 3.8 0.398 0.00001 <0.00010 <0.010 0.00045
31-Mar-13 L1285027-16 0.066 1.7 0.0007 0.0020 6.32 0.22 <0.000010 0.00254 0.00145 <0.30 1.81 0.00195 2.7 <0.000010 3.8 0.412 <0.000010 <0.00010 <0.010 0.00048
5-Jun-13 L1313500-12 Replicate1 0.301 12.8 0.00525 0.00260 3.37 0.284 <0.000010 0.00379 0.00321 0.67 1.38 0.00221 6.43 0.000067 <2.0 0.188 0.00003 0.00013 0.137 0.000502
5-Jun-13 L1313500-7 Replicate2 0.296 12.4 0.00467 0.00220 3.30 0.277 <0.000010 0.00338 0.00319 0.66 1.310 0.00223 5.96 0.000059 <2.0 0.164 0.00003 <0.00010 0.125 0.000446
4-Sep-13 L1359396-8 Replicate1 0.039 5.9 0.00391 0.00204 2.72 0.179 <0.000010 0.00111 0.00270 <0.30 1.540 0.00063 8.03 0.000070 <2.0 0.088 0.00005 <0.00010 0.238 0.000197
4-Sep-13 L1359396-7 Replicate2 0.040 6.2 0.0037 0.0022 2.81 0.19 <0.000010 0.00114 0.00285 <0.30 1.76 0.00057 10.1 0.000075 <2.0 0.091 0.00006 <0.00010 0.254 0.000342

18-Nov-13 L1393661-23 0.129 2.6 0.0009 0.0016 5.29 0.28 <0.000010 0.00212 0.00193 <0.30 1.57 0.00191 2.5 <0.000010 2.2 0.314 <0.000010 <0.00010 0.016 0.000356
26-Nov-13 L1398084-5 0.175 4.9 0.0017 0.0016 4.53 0.24 <0.000010 0.00250 0.00211 <0.30 1.65 0.00219 2.8 <0.000010 2.3 0.310 0.00002 <0.00010 0.026 0.000445
3-Dec-13 L1400285-17 Replicate1 0.114 1.8 0.0007 0.0018 5.18 0.28 <0.000010 0.00207 0.00203 <0.30 1.56 0.00205 2.7 <0.000010 2.6 0.339 0.00001 <0.00010 0.017 0.000342
3-Dec-13 L1400285-14 Replicate2 0.110 1.9 0.0007 0.0018 5.04 0.27 <0.000010 0.00204 0.00195 <0.30 1.51 0.00212 2.7 <0.000010 2.6 0.347 0.00001 <0.00010 0.017 0.000340
10-Dec-13 L1403324-16 0.137 3.6 0.0013 0.0022 5.31 0.23 <0.000010 0.00275 0.00198 <0.30 1.65 0.00223 2.9 <0.000010 2.8 0.363 0.00001 <0.00010 0.025 0.000420
20-Dec-13 L1406946-18 0.072 1.8 0.0006 0.0020 4.92 0.23 <0.000010 0.00220 0.00179 <0.30 1.54 0.00194 2.6 <0.000010 2.7 0.349 0.00001 <0.00010 0.018 0.000318
15-Jan-14 L1413912-7 0.105 7.4 0.0033 0.0026 5.84 0.28 <0.000010 0.00211 0.00462 <0.30 2.15 0.00215 7.6 0.000078 <2.0 0.259 0.00004 <0.00010 0.199 0.000353
1-Apr-14 L1440389-27 0.095 2.5 0.0009 0.0018 6.42 0.28 <0.000010 0.00243 0.00167 <0.30 1.73 0.00209 2.7 <0.000010 4.3 0.413 <0.000010 <0.00010 0.010 0.000480

27-May-14 L1462243-23 0.185 9.9 0.0033 0.0022 3.06 0.19 <0.000010 0.00336 0.00275 0.56 1.13 0.00258 4.3 0.000036 <2.0 0.197 0.00002 <0.00010 0.085 0.000336
3-Jun-14 L1466849-13 0.239 11.2 0.0040 0.0022 3.12 0.23 <0.000010 0.00303 0.00333 0.60 1.38 0.00234 5.2 0.000047 <2.0 0.186 0.00003 <0.00010 0.112 0.000387
8-Jun-14 L1469016-17 0.313 10.6 0.0042 0.0018 2.97 0.28 <0.000010 0.00230 0.00338 0.59 1.06 0.00193 3.0 0.000043 <2.0 0.178 0.00003 <0.00010 0.047 0.000418
19-Jun-14 L1475203-17 0.293 9.7 0.0039 0.0027 3.45 0.28 <0.000010 0.00256 0.00340 0.32 1.41 0.00163 7.1 0.000051 <2.0 0.174 0.00004 <0.00010 0.179 0.000441
26-Jun-14 L1479007-22 0.229 14.4 0.0066 0.0046 4.93 0.41 0.000022 0.00262 0.00743 0.51 2.52 0.00155 16.3 0.000150 <2.0 0.152 0.00009 0.00011 0.449 0.000544
2-Jul-14 L1482361-25 0.233 26.3 0.0151 0.0078 7.89 0.69 0.000031 0.00337 0.01270 1.10 3.38 0.00200 22.2 0.000388 <2.0 0.162 0.00016 0.00020 0.899 0.000717
9-Sep-14 L1517070-9 0.074 5.8 0.0027 0.0018 3.05 0.22 <0.000010 0.00153 0.00388 <0.30 1.28 0.00092 5.4 0.000052 <2.0 0.137 0.00004 <0.00010 0.135 0.000226
12-Sep-14 L1517902-18 0.077 4.0 0.0018 0.0016 2.82 0.16 <0.000010 0.00146 0.00224 <0.30 1.39 0.00095 5.0 0.000028 <2.0 0.137 0.00003 <0.00010 0.101 0.000200
21-Sep-14 L1522239-5 0.180 50.1 0.0281 0.0146 15.50 1.37 0.000124 0.00576 0.02910 1.78 5.73 0.00322 36.5 0.000737 2.0 0.211 0.00031 0.00034 1.470 0.001080
28-Sep-14 L1527109-1 0.208 61.3 0.0291 0.0172 19.70 1.54 0.000098 0.00527 0.03450 2.23 7.58 0.00313 46.0 0.000906 2.4 0.234 0.00037 0.00043 2.030 0.001120
4-Oct-14 L1529967-15 0.127 28.8 0.0150 0.0085 11.00 0.79 <0.000050 0.00336 0.01500 1.04 6.01 0.00183 28.7 0.000338 2.0 0.203 0.00024 0.00026 1.250 0.000737

11-Nov-14 L1546887-19 0.182 5.1 0.0015 0.0018 4.60 0.21 <0.000010 0.00256 0.00292 <0.30 1.48 0.00219 2.7 <0.000010 <2.0 0.281 0.00001 <0.00010 0.026 0.000400
18-Nov-14 L1549335-11 0.250 8.1 0.0024 0.0022 4.80 0.23 <0.000010 0.00321 0.00305 <0.30 1.67 0.00247 3.7 0.000020 2.1 0.314 0.00002 <0.00010 0.055 0.000513
26-Nov-14 L1552499-4 0.162 4.3 0.0013 0.0017 4.84 0.21 <0.000010 0.00236 0.00252 <0.30 1.59 0.00224 2.8 <0.000010 2.2 0.300 0.00001 <0.00010 0.022 0.000403
4-Dec-14 L1556366-3 0.146 3.9 0.0012 0.0020 5.05 0.21 <0.000010 0.00251 0.00235 <0.30 1.67 0.00230 2.8 <0.000010 2.4 0.346 0.00001 <0.00010 0.013 0.000383

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Copper 
(Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SC3 7-Dec-14 L1556392-11 0.182 4.8 0.0015 0.0016 5.22 0.22 <0.000010 0.00258 0.00238 <0.30 1.65 0.00233 2.8 <0.000010 2.5 0.348 0.00001 <0.00010 0.022 0.000455
22-Feb-15 L1581377-19 0.102 3.2 0.0010 0.0008 4.97 0.20 <0.000010 0.00241 0.00180 <0.30 1.56 0.00219 2.7 <0.000010 3.2 0.389 0.00001 <0.00010 0.011 0.000416
12-May-15 L1612636-25 0.170 15.3 0.0050 0.0028 5.09 0.31 0.000005 0.00392 0.00489 0.81 1.63 0.00379 5.9 0.000069 <2.0 0.253 0.00004 <0.00010 0.145 0.000412
26-Aug-15 L1665599-24 0.093 8.4 0.0038 0.0029 3.90 0.23 0.000011 0.00163 0.00352 <0.30 1.91 0.00092 8.3 0.000075 <2.0 0.124 0.00006 <0.00010 0.265 0.000245
17-Nov-15 L1704732-4 0.213 5.6 0.0015 0.0018 5.64 0.25 <0.0000050 0.00280 0.00341 <0.30 1.64 0.00234 3.2 <0.000010 2.1 0.304 0.00002 <0.00010 0.023 0.000424
23-Jan-16 L1727972-17 0.132 3.9 0.0013 0.0025 5.82 0.23 <0.0000050 0.00262 0.00247 <0.30 1.80 0.00206 3.1 <0.000010 3.1 0.371 0.00001 <0.00010 0.026 0.000450
26-Apr-16 L1761558-23 0.149 11.5 0.0030 0.0023 4.49 0.21 <0.0000050 0.00385 0.00325 0.56 1.74 0.00287 5.1 0.000037 <2.0 0.245 0.00003 <0.00010 0.107 0.000513
16-Jul-16 L1800582-10 0.062 9.4 0.0049 0.0037 3.68 0.26 0.000016 0.00153 0.00487 0.34 2.09 0.00077 9.9 0.000127 <2.0 0.112 0.00007 0.00010 0.346 0.000267
25-Oct-16 L1850386-3 0.143 4.22 0.00140 0.0017 4.60 0.212 <0.0000050 0.00252 0.00246 <0.30 1.49 0.00213 2.40 <0.000010 <2.0 0.289 0.000015 <0.00010 <0.010 0.000358
11-Feb-17 L1891018-14 0.0818 2.53 0.000849 0.0022 5.86 0.202 <0.0000050 0.00250 0.00172 <0.30 1.74 0.00238 2.82 <0.000010 3.1 0.403 0.000011 <0.00010 <0.010 0.000421
21-May-17 L1929753-31 0.245 29.6 0.0122 0.0053 9.07 0.837 0.000039 0.00459 0.0119 0.95 3.39 0.00356 17.4 0.000243 <2.0 0.235 0.000139 0.00012 0.548 0.000635
26-Aug-17 L1983785-23 0.110 20.6 0.0108 0.0066 8.02 0.548 0.000034 0.00207 0.00931 0.67 4.00 0.00119 20.1 0.000250 <2.0 0.143 0.000171 0.00016 0.719 0.000412
28-Oct-17 L2015832-8 0.147 12.4 0.00547 0.0035 5.98 0.365 <0.000025 0.00263 0.00567 0.35 2.81 0.00224 9.38 0.000100 <2.0 0.245 0.000078 <0.00010 0.302 0.000424
21-Nov-17 L2028734-11 0.245 6.56 0.00147 0.0023 6.21 0.249 <0.0000050 0.00300 0.00333 <0.30 1.48 0.00252 2.80 <0.000010 2.5 0.327 0.000014 <0.00010 <0.010 0.000421
5-Dec-17 L2033141-4  0.218 5.88 0.00165 0.0028 5.53 0.254 <0.0000050 0.00286 0.00336 <0.30 1.77 0.00252 3.02 <0.000010 2.7 0.35 0.000014 <0.00010 0.012 0.000512
20-Jan-18 L2048146-10  0.117 3.42 0.000987 0.0025 6.33 0.222 <0.0000050 0.00261 0.0025 <0.30 1.83 0.00231 2.76 <0.000010 3.1 0.37 0.000012 <0.00010 <0.010 0.000448
20-Feb-18 L2061201-13  0.0752 2.23 0.000641 0.0018 6.47 0.236 <0.0000050 0.00240 0.00223 <0.30 1.88 0.00231 2.73 <0.000010 3.4 0.395 <0.000010 <0.00010 <0.010 0.000401
26-Mar-18 L2074292-1 Replicate1 0.0908 2.76 0.000938 0.0024 6.47 0.22 <0.0000050 0.00254 0.00186 <0.30 1.83 0.00224 2.72 <0.000010 3.5 0.39 0.000011 <0.00010 <0.010 0.000475
26-Mar-18 L2074292-4 Replicate2 0.0892 2.67 0.000958 0.0021 6.15 0.214 <0.0000050 0.00263 0.00201 <0.30 1.79 0.00209 2.68 <0.000010 3.5 0.403 <0.000010 <0.00010 <0.010 0.000476
22-Apr-18 L2084010-8  0.072 2.86 0.00111 0.0021 5.69 0.186 <0.0000050 0.00212 0.00242 <0.30 1.48 0.00219 2.79 0.000011 2.8 0.354 0.000011 <0.00010 0.011 0.00043
12-May-18 L2096514-5 Replicate1 0.154 13.2 0.00366 0.0031 4.62 0.266 <0.0000050 0.00358 0.00414 0.58 1.86 0.00282 5.05 0.000047 <2.0 0.225 0.000035 <0.00010 0.133 0.000404
12-May-18 L2096514-6 Replicate2 0.151 13.2 0.0037 0.003 4.58 0.265 <0.0000050 0.00362 0.00409 0.56 1.85 0.00292 5.28 0.000054 <2.0 0.224 0.000034 <0.00010 0.142 0.000413
17-Jun-18 L2115837-8  0.151 10 0.00388 0.0036 4.35 0.284 0.0000098 0.00211 0.00424 0.32 1.84 0.00113 7.25 0.000079 <2.0 0.168 0.000056 <0.00010 0.231 0.000314
15-Jul-18 L2132363-8  0.0913 5.75 0.00275 0.0026 2.92 0.187 0.0000083 0.00138 0.0027 <0.30 1.25 0.000764 4.44 0.000046 <2.0 0.114 0.000033 <0.00010 0.124 0.000197

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SCT

26-Jun-08 L650936-31 0.1210 0.1750 0.0461 0.00102 0.00052 0.0373 <0.0025 <0.0025 <0.050 <0.000085 27.7 <0.0025 <0.00050 <0.00050 <0.030 <0.00025 <0.025 1.81 <0.00025 <0.000010
9-Sep-08 L682706-5 0.0190 0.0434 0.0582 0.00027 0.00028 0.0262 <0.00050 <0.00050 <0.010 0.000084 22.1 <0.00050 0.00014 <0.00010 0.042 <0.000050 <0.0050 1.76 0.0204 <0.000010
6-Dec-08 L717413-12 0.0011 0.0153 <0.010 0.00047 0.00041 0.0448 <0.00050 <0.00050 <0.010 0.000162 66.0 <0.00050 <0.00010 0.00025 <0.030 <0.000050 <0.0050 5.15 0.0189 <0.000010

28-Mar-09 L748538-10 <0.0010 0.0060 0.0052 0.00038 0.00038 0.0445 <0.00050 <0.00050 <0.010 0.000092 82.0 <0.00050 <0.00010 0.00017 <0.030 <0.000050 <0.0050 6.54 0.0256 <0.000010
2-Jul-09 L787346-25 0.0285 0.0564 0.0257 0.00049 0.00031 0.0333 <0.00050 <0.00050 <0.010 0.000152 36.3 <0.00050 0.00027 0.00026 <0.030 <0.000050 <0.0050 3.45 0.0247 <0.000010

26-Nov-09 L844495-24 0.0011 0.0190 0.0118 0.00039 0.00039 0.0504 <0.00050 <0.00050 <0.010 0.000210 78.1 <0.00050 0.00020 0.00024 <0.030 <0.000050 <0.0050 6.22 0.0244 0.000013
28-Mar-10 L873293-8 0.0029 0.0177 0.0032 0.00031 0.00034 0.0418 <0.00050 <0.00050 <0.010 0.000095 76.4 <0.00050 <0.00010 0.0002 <0.030 <0.000050 <0.0050 5.35 0.0175 <0.000010

5-Jul-10 L905787-22 0.0164 0.035 0.0466 0.00041 0.00037 0.0296 <0.00050 <0.00050 <0.010 0.00010 26.0 <0.00020 0.00012 0.0003 <0.030 0.000057 <0.0050 2.03 0.017 <0.000010
27-Aug-10 L926457-22 0.0042 0.0269 0.0378 0.00031 0.00028 0.0239 <0.00050 <0.00050 <0.010 0.000110 20.0 <0.00020 0.00019 0.0002 0.031 <0.000050 <0.0050 1.50 0.0371 <0.000010
15-Nov-10 L955725-21 0.0063 0.0318 0.0381 0.00041 0.00038 0.0468 <0.00050 <0.00050 <0.010 0.000261 69.9 <0.00010 0.00030 <0.00050 <0.030 <0.000050 <0.0050 5.68 0.0213 <0.000010
31-Mar-11 L991777-14 0.0010 0.0087 0.0042 0.00032 0.00034 0.0440 <0.00050 <0.00050 <0.010 0.000081 75.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050 6.79 0.0350 <0.000010

4-Jul-11 L1028827-3 0.0172 0.0411 0.077 0.00029 0.00035 0.0290 <0.00010 <0.00050 <0.010 0.000115 27.0 <0.00010 0.00022 <0.00050 0.063 <0.000050 <0.00050 2.26 0.0264 <0.000010
5-Sep-11 L1054953-11 0.0786 0.1320 0.091 0.00050 0.00059 0.0332 <0.00010 <0.00050 <0.010 0.000021 22.3 <0.00010 <0.00010 <0.00050 0.047 <0.000050 0.00066 1.58 0.0054 <0.000010

27-Nov-11 L1091310-7 0.0031 0.0166 0.0215 0.00048 0.00040 0.0528 <0.00010 <0.00050 <0.010 0.000153 76.8 <0.00010 0.00017 <0.00050 <0.030 <0.000050 0.00085 6.15 0.0237 <0.000010
27-Mar-12 L1131394-7 <0.0010 0.0057 0.0039 0.00038 0.00034 0.0483 <0.00010 <0.00050 <0.010 0.000055 78.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 6.38 0.0185 <0.000010
27-Jun-12 L1171873-4 0.0271 0.067 0.0766 0.00049 0.00038 0.0313 <0.00010 <0.00050 <0.010 0.00007 29.9 0.00012 0.00011 <0.00050 0.055 <0.000050 <0.00050 2.21 0.011 <0.000010
5-Sep-12 L1206302-7 0.0165 0.038 0.0823 0.00027 0.00026 0.0285 <0.00010 <0.00050 <0.010 0.00008 20.7 0.00012 0.00016 <0.00050 0.079 <0.000050 <0.00050 1.62 0.0193 <0.000010
2-Dec-12 L1246043-51 Replicate1 0.0016 0.011 0.0056 0.00035 0.00033 0.0540 <0.00010 <0.00050 <0.010 0.00013 70.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00061 5.88 0.0226 <0.000010
2-Dec-12 L1246043-1 Replicate2 0.0015 0.011 0.0046 0.00037 0.00031 0.0532 <0.00010 <0.00050 <0.010 0.00013 84.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00087 5.05 0.0215 <0.000010
6-Feb-13 L1267070-3 0.0012 0.0074 <0.0030 0.00034 0.00027 0.0496 <0.00010 <0.00050 <0.010 0.000071 76.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 6.13 0.0267 <0.000010
4-Jun-13 L1313121-24 0.0187 0.0345 0.0466 0.00038 0.00037 0.0321 <0.00010 <0.00050 <0.010 0.000049 33.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 2.29 0.0059 <0.000010

10-Sep-13 L1362721-9 0.0191 0.0479 0.1050 0.00019 0.00026 0.0284 <0.00010 <0.00050 <0.010 0.000036 14.5 <0.00010 <0.00010 <0.00050 0.089 <0.000050 <0.00050 1.09 0.0110 <0.000010
18-Dec-13 L1406226-1 0.0010 0.0197 0.0070 0.00033 0.00034 0.0519 <0.00010 <0.00050 <0.010 0.000183 70.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00092 5.78 0.0153 <0.000010
19-Jan-14 L1415007-4 0.0021 0.0130 0.0048 0.00031 0.00033 0.0505 <0.00010 <0.00050 <0.010 0.000131 73.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 5.95 0.0227 <0.000010
1-Apr-14 L1440389-12 <0.0010 0.0061 <0.0030 0.00028 0.00033 0.0523 <0.00010 <0.00050 <0.010 0.000067 85.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 7.01 0.0392 <0.000010
2-Jul-14 L1482361-15 0.0744 0.1330 0.078 0.00026 0.00039 0.0280 <0.00010 <0.00050 <0.010 0.000015 17.9 <0.00010 <0.00010 <0.00050 0.050 <0.000050 <0.00050 1.13 0.0011 <0.000010

11-Nov-14 L1546887-16 0.0043 0.0412 0.0579 0.00039 0.00042 0.0544 <0.00010 <0.00050 <0.010 0.000344 72.5 <0.00010 0.00045 <0.00050 0.035 <0.000050 0.00088 6.32 0.0350 <0.000010
22-Feb-15 L1581377-16 0.0013 0.0135 0.0074 0.00032 0.00034 0.0524 <0.00010 <0.00050 <0.010 0.000124 83.4 <0.00010 0.00012 <0.00050 <0.030 <0.000050 <0.00050 6.28 0.0226 <0.000010
13-May-15 L1612636-36 0.0334 0.0564 0.0259 0.00035 0.00030 0.0388 <0.00010 <0.000050 <0.010 0.000051 53.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 4.36 0.0011 <0.0000050
26-Aug-15 L1665599-35 0.0758 0.1050 0.0372 0.00020 0.00018 0.0335 <0.00010 <0.000050 <0.010 0.000021 19.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.46 0.0237 <0.0000050
15-Nov-15 L1704708-9 0.0039 0.0516 0.043 0.00042 0.00039 0.0550 <0.00010 <0.000050 <0.010 0.000494 80.2 <0.00010 0.00085 <0.00050 <0.030 <0.000050 <0.0010 7.35 0.0643 <0.0000050
23-Jan-16 L1727972-22 0.0009 0.0253 0.0056 0.00030 0.00032 0.0473 <0.00010 <0.000050 <0.010 0.000217 80.7 <0.00010 0.00036 <0.00050 <0.030 <0.000050 0.00100 6.58 0.0458 <0.0000050
26-Apr-16 L1761558-34 0.0197 0.0387 0.2320 0.00040 0.00059 0.0490 <0.00010 <0.000050 <0.010 0.000117 51.1 0.00027 0.00026 0.00062 0.292 0.000124 <0.0010 4.42 0.0207 <0.0000050
16-Jul-16 L1800582-36 Replicate1 0.0315 0.0765 0.0543 0.00023 0.00032 0.0237 <0.00010 <0.000050 <0.010 0.000021 14.9 <0.00010 <0.00010 <0.00050 0.061 <0.000050 <0.0010 1.12 0.0045 <0.0000050
16-Jul-16 L1800582-35 Replicate2 0.0324 0.0957 0.0508 0.00029 0.00042 0.0291 <0.00010 <0.000050 <0.010 0.000007 16.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 2.18 0.0003 <0.0000050

25-Oct-2016 L1850386-13 0.00226 0.0315 0.0131 0.00037 0.00032 0.0511 <0.00010 <0.000050 <0.010 0.000312 65.4 <0.00010 0.00040 <0.00050 <0.030 <0.000050 <0.0010 5.63 0.0436 <0.0000050
10-Feb-2017 L1891018-6 <0.00050 0.0131 <0.0030 0.00024 0.00032 0.0501 <0.00010 <0.000050 <0.010 0.000115 80.9 <0.00010 0.00013 <0.00050 <0.030 <0.000050 <0.0010 6.74 0.0393 <0.0000050
20-May-2017 L1929753-6 0.0168 0.0388 0.0278 0.00034 0.00033 0.0358 <0.00010 <0.000050 <0.010 0.000113 56.2 0.00019 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 4.45 0.00404 <0.0000050
26-Aug-2017 L1983785-20 0.184 0.253 0.0605 0.00024 0.00029 0.0337 <0.00010 <0.000050 <0.010 <0.0000050 19.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.18 0.00182 <0.0000050
25-Nov-2017 L2030143-7  0.00547 0.0521 0.0152 0.00042 0.00028 0.057 <0.00010 <0.000050 <0.010 0.0003980 76.9 <0.00010 0.00030 <0.00050 <0.030 <0.000050 0.0010 6.86 0.0289 <0.0000050
20-Feb-2018 L2061201-5  <0.00050 0.0191 <0.0030 0.00032 0.00028 0.051 <0.00010 <0.000050 <0.010 0.0001870 84.6 <0.00010 0.00020 <0.00050 <0.030 <0.000050 <0.0010 7.37 0.0406 <0.0000050
12-May-2018 L2096514-1  0.0262 0.043 4.99 0.0005 0.00445 0.118 <0.00010 0.000152 <0.010 0.0003380 46.5 0.00673 0.00421 0.02020 8.410 0.003430 0.0022 6.77 0.235 <0.0000050

SC0
27-Nov-12 L1243651-5 0.0010 0.0067 0.0688 0.00160 0.00062 0.0495 <0.00010 <0.00050 <0.010 0.000092 49.1 <0.00010 0.00054 0.00056 <0.030 <0.000050 0.00252 3.91 0.0497 <0.000010
12-Dec-12 L1250701-16 <0.0010 0.0064 0.0624 0.00159 0.00059 0.0535 <0.00010 <0.00050 <0.010 0.000110 59.2 <0.00010 0.00064 0.00082 <0.030 <0.000050 0.00253 4.93 0.0721 <0.000010
31-Jan-13 L1264309-14 <0.0010 0.0043 0.0482 0.00140 0.00070 0.0467 <0.00010 <0.00050 <0.010 0.000070 55.3 <0.00010 0.00032 0.00066 <0.030 <0.000050 0.00237 4.30 0.0440 <0.000010
19-Feb-13 L1271673-3 <0.0010 <0.0030 0.028 0.00152 0.00063 0.0439 <0.00010 <0.00050 <0.010 0.00005 59.6 <0.00010 0.00018 <0.00050 <0.030 <0.000050 0.00308 4.72 0.05 <0.000010
14-Mar-13 L1279839-23 <0.0010 0.004 0.03 0.00134 0.00066 0.0445 <0.00010 <0.00050 <0.010 0.00004 66.2 <0.00010 0.0001 <0.00050 <0.030 <0.000050 0.00296 5.40 0.09 <0.000010
24-Apr-13 L1294452-6 0.0028 0.006 0.02 0.00180 0.00062 0.0476 <0.00010 <0.00050 <0.010 0.00004 77 <0.00010 <0.00010 0.001 <0.030 <0.000050 0.00342 6.09 0.05 <0.000010
19-May-13 L1304309-4 0.0124 0.0239 0.067 0.00134 0.00094 0.0303 <0.00010 <0.00050 <0.010 0.00002 29.6 <0.00010 <0.00010 <0.00050 0.033 <0.000050 0.00140 2.11 0.005 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC0 28-May-13 L1309095-6 0.0244 0.049 0.17 0.00118 0.00140 0.0330 <0.00010 <0.00050 <0.010 0.00001 21 0.00015 <0.00010 0.001 0.065 0.00008 0.00080 1.48 0.00 <0.000010

6-Jun-13 L1313730-3 0.0100 0.026 0.0791 0.00115 0.00109 0.0309 <0.00010 <0.00050 <0.010 0.00002 22 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0009 1.7 0.01 <0.000010
13-Jun-13 L1317318-10 Replicate1 0.0403 0.090 0.10 0.00121 0.00102 0.0331 <0.00010 <0.00050 <0.010 <0.000010 17.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00066 1.38 0.00 <0.000010
13-Jun-13 L1317318-3 Replicate2 0.0427 0.0918 0.238 0.00135 0.00127 0.0427 <0.00010 <0.00050 <0.010 0.000010 17.5 0.00011 <0.00010 0.0009 0.045 0.000197 0.00073 1.36 0.005 <0.000010
22-Jun-13 L1321448-3 Replicate1 0.0242 0.058 0.12 0.00098 0.00124 0.0365 <0.00010 <0.00050 <0.010 <0.000010 12 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00064 0.85 0.00 <0.000010
22-Jun-13 L1321448-9 Replicate2 0.0234 0.058 0.28 0.00094 0.00139 0.0361 <0.00010 <0.00050 <0.010 0.00002 12 <0.00010 <0.00010 0.001 <0.030 0.00019 <0.00050 0.8 0.00 <0.000010
15-Jul-13 L1334719-3 0.0109 0.023 0.082 0.00064 0.00088 0.0239 <0.00010 <0.00050 <0.010 <0.000010 12 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.8 0.00 0.000030

13-Aug-13 L1348329-1 0.0152 0.032 0.14 0.00061 0.00104 0.0252 <0.00010 <0.00050 <0.010 <0.000010 10 0.00014 <0.00010 <0.00050 0.1 0.00007 <0.00050 0.58 0.00 <0.000010
21-Sep-13 L1366991-6 0.0211 0.041 0.13 0.00084 0.00104 0.0358 <0.00010 <0.00050 <0.010 <0.000010 13.6 <0.00010 <0.00010 <0.00050 0.0 0.00005 0.00053 1.06 0.00 <0.000010
22-Oct-13 L1383767-2 0.0251 0.054 0.10 0.00171 0.00108 0.0475 <0.00010 <0.00050 <0.010 <0.000010 21.9 <0.00010 <0.00010 <0.00050 0.0 0.00005 0.00074 1.76 0.00 <0.000010
19-Nov-13 L1395276-3 <0.0010 0.004 0.07 0.00169 0.00074 0.0537 <0.00010 <0.00050 <0.010 0.00005 46.0 <0.00010 0.0002 <0.00050 <0.030 <0.000050 0.00415 3.94 0.03 <0.000010

7-Jan-14 L1410206-4 <0.0010 <0.0030 0.04 0.00142 0.00064 0.0498 <0.00010 <0.00050 <0.010 0.00005 58.9 <0.00010 0.0002 <0.00050 <0.030 <0.000050 0.00443 4.70 0.07 <0.000010
27-Mar-14 L1439023-2 <0.0010 0.006 0.010 0.00104 0.00047 0.0360 <0.00010 <0.00050 <0.010 0.00007 51.2 <0.00010 0.00036 0.003 <0.030 <0.000050 0.00231 3.91 0.093 <0.000010
20-Jun-14 L1475184-12 0.0120 0.0307 0.155 0.00094 0.00114 0.0322 <0.00010 <0.00050 <0.010 0.00002 19.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00102 1.51 0.00 <0.000010
26-Aug-14 L1508870-21 0.0095 0.022 0.195 0.00055 0.00079 0.0264 <0.00010 <0.00050 <0.010 <0.000010 8.7 <0.00010 <0.00010 <0.00050 0.093 0.00013 <0.00050 0.62 0.00 <0.000010
31-Jan-15 L1573724-12 <0.0010 0.007 0.06 0.00144 0.00037 0.0466 <0.00010 <0.00050 <0.010 0.00011 57 <0.00010 0.0006 0.001 <0.010 <0.000050 0.00520 4.68 0.05 <0.000010
4-Apr-15 L1595311-2 Replicate1 0.0010 0.004 0.022 0.00073 0.00061 0.0200 <0.00010 <0.000050 <0.010 0.00003 32.8 <0.00010 0.00020 0.001 0.010 <0.000050 0.00170 2.33 0.05 <0.0000050
4-Apr-15 L1595311-3 Replicate2 0.0008 0.004 0.024 0.00069 0.00064 0.0184 <0.00010 <0.000050 <0.010 0.00004 25.8 <0.00010 0.00019 0.001 0.015 <0.000050 0.00150 2.14 0.05 <0.0000050

16-Aug-15 L1658768-3 0.0078 0.016 0.104 0.00090 0.00084 0.0259 <0.00010 <0.000050 <0.010 0.00001 12.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 0.89 0.01 <0.0000050
20-Sep-15 L1676224-2 0.0106 0.023 0.139 0.00144 0.00105 0.0408 <0.00010 <0.000050 <0.010 0.00002 23.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00140 1.94 0.01 <0.0000050
27-Sep-15 L1679927-2 0.0011 0.006 0.138 0.00148 0.00056 0.0437 <0.00010 <0.000050 <0.010 0.00009 30.2 <0.00010 0.00062 0.001 0.066 0.00009 0.00170 2.66 0.05 -
4-Oct-15 L1683443-2 0.0037 0.014 0.148 0.00201 0.00083 0.0457 <0.00010 <0.000050 <0.010 0.00004 26.5 <0.00010 0.00020 <0.00050 <0.030 <0.000050 0.00150 2.47 0.02 -
11-Oct-15 L1687458-2 0.0518 0.102 0.066 0.00183 0.00120 0.0471 <0.00010 <0.000050 <0.010 <0.0000050 19.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.65 0.00 -
17-Oct-15 L1689873-2 0.0335 0.073 0.12 0.00125 0.00120 0.0329 <0.00010 <0.000050 <0.010 0.00002 19 0.00012 <0.00010 <0.00050 <0.030 0.00006 0.0012 1.57 0.00 -
6-Jan-16 L1721512-1 Replicate1 <0.00050 0.007 0.10 0.00185 0.00044 0.0549 <0.00010 <0.000050 <0.010 0.00010 71.1 <0.00010 0.0008 0.00 <0.010 <0.000050 0.00350 5.88 0.09 <0.0000050
6-Jan-16 L1721512-3 Replicate2 <0.00050 0.007 0.14 0.00182 0.00047 0.0555 <0.00010 <0.000050 <0.010 0.00010 71.2 <0.00010 0.0008 0.001 0.0 <0.000050 0.00340 5.82 0.09 <0.0000050
5-Mar-16 L1742100-1 0.0017 0.005 0.05 0.00157 0.00043 0.0437 <0.00010 <0.000050 <0.010 0.00008 69.0 <0.00010 0.0005 0.001 <0.010 <0.000050 0.00240 4.91 0.07 <0.0000050

11-May-16 L1768723-2 0.0091 0.019 0.16 0.00139 0.00115 0.0331 <0.00010 <0.000050 <0.010 0.00004 29.2 <0.00010 0.0001 <0.00050 <0.030 <0.000050 0.00100 2.20 0.03 -
16-May-16 L1770904-2 0.0181 0.040 0.178 0.00115 0.00115 0.0290 <0.00010 <0.000050 <0.010 0.00002 20.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00110 1.42 0.010 -
26-May-16 L1775484-2 0.0098 0.0220 0.162 0.00134 0.00116 0.0333 <0.00010 <0.000050 <0.010 0.00003 22.6 <0.00010 <0.00010 0.000 0.014 <0.000050 <0.0010 1.65 0.01 -
30-May-16 L1776996-2 0.0143 0.035 0.126 0.00141 0.00107 0.0381 <0.00010 <0.000050 <0.010 0.00001 23.4 <0.00010 <0.00010 0.000 <0.010 <0.000050 <0.0010 1.91 0.00 -
6-Jun-16 L1780526-2 0.0132 0.031 0.13 0.00103 0.00104 0.0285 <0.00010 <0.000050 <0.010 0.00001 17 <0.00010 <0.00010 0.000 <0.010 <0.000050 <0.0010 1.23 0.01 <0.0000050

21-Aug-16 L1817869-3 0.0160 0.031
18-Sep-16 L1831645-2 Replicate1 0.0086 0.019 0.083 0.00100 0.00092 0.0380 <0.00010 <0.000050 <0.010 0.00001 16.7 <0.00010 <0.00010 0.000 0.027 <0.000050 <0.0010 1.43 0.00 -
18-Sep-16 L1831645-4 Replicate2 <0.00050 <0.0030
28-Sep-16 L1836978-2 0.0025 0.008 0.030 0.00088 0.00030 0.0272 <0.00010 <0.000050 <0.010 0.00004 20.0 <0.00010 0.00010 0.000 <0.010 <0.000050 <0.0010 1.57 0.04 -
2-Oct-16 L1838598-2 0.00252 0.0091 0.0612 0.00133 0.00015 0.0386 <0.00010 <0.000050 <0.010 0.0000284 23.1 <0.00010 0.0003 0.0013 <0.010 <0.000050 <0.0010 1.9 0.0387 -
10-Oct-16 L1842071-2 0.00055 0.005 0.0881 0.00182 0.00069 0.0569 <0.00010 <0.000050 <0.010 0.0000804 39.8 <0.00010 0.00049 0.00045 <0.010 <0.000050 0.0012 3.21 0.0544 -
13-Oct-16 L1843875-2 <0.00050 0.0052 0.129 0.0017 0.00067 0.0642 <0.00010 <0.000050 <0.010 0.0000941 41.8 <0.00010 0.00065 0.00052 <0.010 <0.000050 0.0016 3.44 0.0638 -
9-Mar-17 L1899982-2 0.0019 0.0249 0.0775 0.00194 0.00063 0.0447 <0.00010 <0.000050 <0.010 0.000062 62.4 <0.00010 0.00017 0.00049 <0.010 <0.000050 0.0021 5.92 0.0618 -
7-Jun-17 L1939991-2 0.0134 0.0301 0.127 0.00131 0.00127 0.0337 <0.00010 <0.000050 <0.010 0.0000092 20.2 <0.00010 <0.00010 0.00026 <0.010 <0.000050 0.0012 1.58 0.00146 -

11-Sep-17 L1990484-2 Replicate1 0.00742 0.022 0.78 0.00116 0.00135 0.0535 <0.00010 <0.000050 <0.010 0.000024 17.6 0.00032 0.00018 0.00136 0.351 0.000389 0.0015 1.65 0.00878 -
11-Sep-17 L1990484-3 Replicate2 0.00732 0.0185 0.83 0.00116 0.00131 0.0544 <0.00010 <0.000050 <0.010 0.000022 17.6 0.00038 0.00018 0.00157 0.417 0.000443 0.0016 1.59 0.011 -
26-Oct-17 L2015842-1 0.00082 0.0039 0.0512 0.00172 0.00075 0.0375 <0.00010 <0.000050 <0.010 0.0000669 41.1 <0.00010 0.00024 <0.00050 <0.030 <0.000050 0.0020 3.61 0.0566 <0.0000050
5-Dec-17 L2033141-1 0.00082 0.0123 0.0849 0.00275 0.00064 0.0582 <0.00010 <0.000050 0.012 0.000128 53.2 <0.00010 0.00085 0.00052 <0.030 <0.000050 0.0044 4.73 0.0578 <0.0000050
19-Jan-18 L2048146-6  <0.00050 <0.0030 0.0093 0.00218 0.00063 0.0503 <0.00010 <0.000050 <0.010 0.0000327 73.3 <0.00010 0.00010 <0.00050 <0.030 <0.000050 0.0029 6.06 0.0568 <0.0000050
22-Feb-18 L2061201-32  <0.00050 <0.0030 0.0163 0.00241 0.00059 0.0577 <0.00010 <0.000050 0.013 0.0000404 78.2 <0.00010 0.00011 <0.00050 <0.030 <0.000050 0.0038 6.57 0.0627 <0.0000050
27-Mar-18 L2074292-11  <0.00050 <0.0030 0.028 0.0024 0.00048 0.052 <0.00010 <0.000050 0.014 0.0000507 83.1 <0.00010 0.00014 <0.00050 <0.030 <0.000050 0.0048 7.23 0.0637 <0.0000050
22-Apr-18 L2084010-5 Replicate1 0.00255 0.015 0.0651 0.00099 0.00175 0.0239 <0.00010 <0.000050 <0.010 0.000076 30.6 <0.00010 0.00032 0.00249 <0.070 0.000093 0.0014 2.32 0.0855 <0.0000050
22-Apr-18 L2084010-16 Replicate2 0.00269 0.0156 0.0412 0.001 0.00184 0.0285 <0.00010 <0.000050 <0.010 0.000109 34 <0.00010 0.00037 0.0021 <0.040 0.000056 0.0016 3.06 0.113 <0.0000050
12-May-18 L2096514-2  0.0202 0.0374 3.22 0.00322 0.01720 0.109 <0.00010 <0.000050 <0.010 0.00029 33.2 0.00332 0.00452 0.0293 7.460 0.008670 0.0053 4.44 0.351 <0.0000050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC0 17-Jun-18 L2115837-5  0.0348 0.0889 0.234 0.00151 0.00137 0.0409 <0.00010 <0.000050 <0.010 0.000006 15.8 <0.00010 <0.00010 <0.00050 0.058 0.000108 0.0020 1.13 0.00161 <0.0000050

15-Jul-18 L2132363-5  0.0108 0.0254 0.143 0.00102 0.00101 0.0354 <0.00010 <0.000050 <0.010 0.0000055 13 <0.00010 <0.00010 <0.00050 0.071 0.000140 0.0011 0.993 0.00218 <0.0000050
SC1

25-Jul-07 L535508-3 0.0098 0.0169 0.0740 0.00068 0.00074 0.0219 <0.00050 <0.00050 <0.010 <0.000017 13.5 <0.00050 <0.00010 0.00070 <0.030 <0.000050 <0.0050 0.95 0.0126 <0.000010
23-Sep-07 L559547-3 0.0012 0.0046 0.0415 0.00075 0.00033 0.0225 <0.00050 <0.00050 <0.010 <0.000050 16.6 <0.00050 0.00013 0.00030 <0.030 <0.000050 <0.0050 1.38 0.0214 <0.000010
28-May-08 L635965-9 Replicate1 0.0065 0.0149 0.0389 0.00093 0.00043 0.0276 <0.00050 <0.00050 <0.010 <0.000070 33.9 <0.00050 0.00029 0.00094 <0.030 <0.000050 <0.0050 2.35 0.0878 <0.000010
28-May-08 L635965-8 Replicate2 0.0061 0.0128 0.0493 0.00094 0.00047 0.0276 <0.00050 <0.00050 <0.010 <0.000080 33.8 <0.00050 0.00030 0.00100 <0.030 <0.000050 <0.0050 2.34 0.0899 <0.000010

5-Jun-08 L639617-10 0.0074 0.0129 0.0630 0.00086 0.00052 0.0271 <0.00050 <0.00050 <0.010 0.000049 23.0 <0.00050 0.00020 0.00060 <0.030 <0.000050 <0.0050 1.65 0.0511 <0.000010
11-Jun-08 L642688-2 0.0048 <0.010 0.0474 0.00084 0.00056 0.0264 <0.00050 <0.00050 <0.010 0.000039 23.9 <0.00050 0.00013 0.00040 <0.030 <0.000050 <0.0050 1.67 0.0352 <0.000010
26-Jun-08 L650936-30 0.0047 0.0100 - - - - - - - - - - - - - - - - - -
3-Jul-08 L652071-8 0.0117 0.0206 0.0571 0.00070 0.00037 0.0241 <0.00050 <0.00050 <0.010 0.000019 16.1 <0.00050 <0.00010 0.00037 <0.030 <0.000050 <0.0050 1.05 0.0094 <0.000010
25-Jul-08 L662220-10 0.0058 0.0120 0.0489 0.00066 0.00045 0.0212 <0.00050 <0.00050 <0.010 0.000019 12.8 <0.00050 <0.00010 0.00026 <0.030 <0.000050 <0.0050 0.98 0.0107 <0.000010
10-Sep-08 L683687-1 0.0038 0.0077 0.0599 0.00069 0.00051 0.0251 <0.00050 <0.00050 <0.010 0.000024 15.4 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050 1.18 0.0156 <0.000010
2-Oct-08 L691752-10 Replicate1 0.0282 0.0374 0.0749 0.00138 0.00086 0.0302 <0.00050 <0.00050 <0.010 <0.000017 18.1 <0.00050 <0.00010 0.00018 <0.030 <0.000050 <0.0050 1.24 0.0004 <0.000010
2-Oct-08 L691752-9 Replicate2 0.0330 0.0423 0.0762 0.00137 0.00080 0.0304 <0.00050 <0.00050 <0.010 <0.000017 18.2 <0.00050 <0.00010 0.00022 <0.030 <0.000050 <0.0050 1.24 0.0003 <0.000010
29-Oct-08 L703445-12 <0.0010 0.0045 0.0267 0.00107 0.00027 0.0300 <0.00050 <0.00050 <0.010 0.000056 37.3 <0.00050 0.00033 0.00319 <0.030 <0.000050 <0.0050 2.59 0.0442 <0.000010
6-Dec-08 L717413-30 <0.0010 0.0108 0.0321 0.00133 0.00014 0.0407 <0.00050 <0.00050 <0.010 0.000105 49.0 <0.00050 0.00093 0.01360 <0.030 <0.000050 <0.0050 3.87 0.0966 0.000011

27-May-09 L771080-2 Replicate1 <0.0010 0.0124 0.0297 0.00105 0.00025 0.0345 <0.00050 <0.00050 <0.010 0.000143 58.4 <0.00050 0.00114 0.00682 <0.030 <0.000050 <0.0050 4.93 0.1870 <0.000010
27-May-09 L771080-1 Replicate2 <0.0010 0.0130 0.0270 0.00106 0.00021 0.0336 <0.00050 <0.00050 <0.010 0.000133 60.3 <0.00050 0.00109 0.00649 <0.030 <0.000050 <0.0050 4.63 0.1820 <0.000010

2-Jul-09 L787346-23 0.0032 0.0071 0.0545 0.00090 0.00060 0.0304 <0.00050 <0.00050 <0.010 0.000033 22.8 <0.00050 0.00013 0.00036 <0.030 <0.000050 <0.0050 2.11 0.0336 <0.000010
4-Aug-09 L801967-9 Replicate1 0.0147 0.0250 0.0724 0.00058 0.00058 0.0237 <0.00050 <0.00050 <0.010 0.000010 10.8 <0.00050 <0.00010 0.00108 <0.030 0.000079 <0.0050 0.66 0.0014 <0.000010
4-Aug-09 L801967-8 Replicate2 0.0149 0.0242 0.4170 0.00066 0.00096 0.0329 <0.00050 <0.00050 <0.010 0.000016 11.2 <0.00050 0.00014 0.00159 0.291 0.000379 <0.0050 0.77 0.0110 <0.000010
22-Aug-09 L809879-16 0.0124 0.0204 0.1100 0.00063 0.00063 0.0232 <0.00050 <0.00050 <0.010 <0.000010 10.1 <0.00050 <0.00010 0.00032 0.035 0.000056 <0.0050 0.67 0.0009 <0.000010
27-Sep-09 L824535-10 0.0096 0.0179 0.0617 0.00074 0.00047 0.0256 <0.00050 <0.00050 <0.010 0.000020 16.5 <0.00050 <0.00010 0.00050 0.031 <0.000050 <0.0050 1.13 0.0115 <0.000010
31-Oct-09 L837185-10 <0.0010 0.0044 0.0191 0.00102 0.00029 0.0321 <0.00050 <0.00050 <0.010 0.000057 33.5 <0.00050 0.00035 0.00213 <0.030 <0.000050 <0.0050 2.38 0.0482 <0.000010
1-Dec-09 L845898-4 <0.0010 0.0074 0.0260 0.00112 0.00021 0.0383 <0.00050 <0.00050 <0.010 0.000078 50.0 <0.00050 0.00060 0.00767 <0.030 <0.000050 <0.0050 4.03 0.0779 <0.000010
17-Jan-10 L855505-7 <0.0010 0.0080 0.0133 0.00111 0.00023 0.0411 <0.00050 <0.00050 <0.010 0.000067 54.5 <0.00050 0.00046 0.00830 <0.030 <0.000050 <0.0050 4.30 0.0614 <0.000010
3-Mar-10 L866873-7 <0.0010 0.0091 0.0117 0.00111 0.00025 0.0412 <0.00050 <0.00050 <0.010 0.000079 61.2 <0.00050 0.00051 0.00962 <0.030 <0.000050 <0.0050 4.80 0.0760 <0.000010

28-Mar-10 L873293-9 <0.0010 0.0096 0.0122 0.00110 0.00030 0.0412 <0.00050 <0.00050 <0.010 0.000065 70.0 <0.00050 0.00044 0.00823 <0.030 <0.000050 <0.0050 5.11 0.0717 <0.000010
1-May-10 L884476-5 <0.0010 0.0081 0.0167 0.00117 0.00050 0.0369 <0.00050 <0.00050 <0.010 0.000093 63.9 <0.00050 0.00060 0.00406 <0.030 <0.000050 <0.0050 4.64 0.1000 <0.000010
26-May-10 L891484-16 0.0043 0.0096 0.0347 0.00102 0.00047 0.0287 <0.00050 <0.00050 <0.010 0.000051 31.4 <0.00020 0.00021 0.00067 <0.030 <0.000050 <0.0050 2.38 0.0596 <0.000010

5-Jul-10 L905787-23 0.0075 0.0105 0.0461 0.00106 0.00037 0.0330 <0.00050 <0.00050 <0.010 0.000017 18.5 <0.00020 <0.00010 0.00019 <0.030 <0.000050 <0.0050 1.46 0.0060 <0.000010
3-Aug-10 L916942-16 0.0108 0.0163 0.1090 0.00062 0.00057 0.0223 <0.00050 <0.00050 <0.010 <0.000010 10.3 <0.00020 <0.00010 0.00020 0.039 <0.000050 <0.0050 0.67 0.0013 <0.000010
27-Aug-10 L926457-23 0.0025 0.0064 0.0583 0.00062 0.00035 0.0265 <0.00050 <0.00050 <0.010 0.000022 13.7 <0.00020 <0.00010 0.00023 <0.030 <0.000050 <0.0050 0.99 0.0174 <0.000010
28-Sep-10 L938295-16 0.0080 0.0125 0.0867 0.00094 0.00054 0.0259 <0.00050 <0.00050 <0.010 0.000037 21.4 <0.00020 0.00017 0.00098 0.058 0.000078 <0.0050 1.54 0.0338 <0.000010
15-Nov-10 L955725-22 <0.0010 0.0063 0.0277 0.00132 0.00042 0.0387 <0.00050 <0.00050 <0.010 0.000088 54.2 <0.00010 0.00049 0.00434 <0.030 <0.000050 <0.0050 3.86 0.0631 <0.000010
15-Dec-10 L963831-6 <0.0010 0.0051 0.0137 0.00132 0.00041 0.0436 <0.00050 <0.00050 <0.010 0.000050 59.4 <0.00010 0.00029 0.00393 <0.030 <0.000050 <0.0050 4.82 0.0430 <0.000010
1-Feb-11 L975149-10 Replicate1 <0.0010 0.0053 0.0086 0.00132 0.00029 0.0409 <0.00050 <0.00050 <0.010 0.000031 59.5 <0.00010 0.00014 0.00290 <0.030 <0.000050 <0.0050 4.72 0.0245 <0.000010
1-Feb-11 L975149-7 Replicate2 <0.0010 0.0053 0.0080 0.00131 0.00032 0.0417 <0.00050 <0.00050 <0.010 0.000033 58.7 <0.00010 0.00014 0.00294 <0.030 <0.000050 <0.0050 4.64 0.0247 <0.000010
5-Mar-11 L985810-7 <0.0010 0.0084 0.0071 0.00132 0.00032 0.0465 <0.00050 <0.00050 <0.010 0.000054 76.6 0.00011 0.00023 0.00420 <0.030 <0.000050 <0.0050 5.67 0.0413 <0.000010

31-Mar-11 L991777-13 <0.0010 0.0072 0.0082 0.00113 0.00038 0.0445 <0.00050 <0.00050 <0.010 0.000041 66.8 <0.00010 0.00017 0.00277 <0.030 <0.000050 <0.0050 6.07 0.0340 <0.000010
2-May-11 L1002688-13 <0.0010 0.0067 0.0115 0.00107 0.00041 0.0418 <0.00050 <0.00050 <0.010 0.000050 75.4 0.00011 0.00024 0.00691 <0.030 <0.000050 <0.0050 6.56 0.0622 <0.000010
5-Jun-11 L1014013-15 0.0071 0.0132 0.0854 0.00112 0.00072 0.0278 <0.00050 <0.00050 <0.010 0.000034 22.9 0.00014 0.00016 0.00092 0.044 0.000074 <0.0050 1.64 0.0418 <0.000010
4-Jul-11 L1028827-4 0.0051 0.0099 0.0500 0.00083 0.00038 0.0300 <0.00010 <0.00050 <0.010 0.000035 18.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.37 0.0193 <0.000010

1-Aug-11 L1039955-12 0.0055 0.0118 0.0639 0.00068 0.00048 0.0263 <0.00010 <0.00050 <0.010 0.000020 13.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.03 0.0140 <0.000010
5-Sep-11 L1054953-13 0.0099 0.0178 0.0836 0.00088 0.00045 0.0279 <0.00010 <0.00050 <0.010 0.000026 19.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00083 1.45 0.0255 <0.000010
1-Oct-11 L1067383-4 0.0023 0.0095 0.0254 0.00109 0.00046 0.0255 <0.00010 <0.00050 <0.010 0.000191 32.3 <0.00010 0.00020 0.00085 <0.030 <0.000050 0.00086 2.40 0.0415 <0.000010
26-Oct-11 L1079029-19 <0.0010 0.0045 0.0203 0.00135 0.00042 0.0335 <0.00010 <0.00050 <0.010 0.000060 41.8 <0.00010 0.00038 0.00216 <0.030 <0.000050 0.00112 3.24 0.0586 <0.000010
27-Nov-11 L1091310-9 <0.0010 0.0083 0.0136 0.00144 0.00031 0.0374 <0.00010 <0.00050 <0.010 0.000080 52.5 <0.00010 0.00051 0.00634 <0.030 <0.000050 0.00126 4.10 0.0713 <0.000010
27-Feb-12 L1119935-7 <0.0010 0.0091 0.0052 0.00125 0.00022 0.0390 <0.00010 <0.00050 <0.010 0.000046 71.4 <0.00010 0.00025 0.00583 <0.030 <0.000050 0.00208 5.74 0.0328 <0.000010
27-Mar-12 L1131394-9 <0.0010 0.0090 0.0045 0.00128 0.00023 0.0394 <0.00010 <0.00050 <0.010 0.000049 71.5 <0.00010 0.00030 0.00678 <0.030 <0.000050 0.00188 5.79 0.0380 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC1 9-Jan-12 L1103291-5 <0.0010 0.0073 0.0080 0.00140 0.00036 0.0401 <0.00010 <0.00050 <0.010 0.000046 62.2 <0.00010 0.00028 0.00585 <0.030 <0.000050 0.00106 4.88 0.0419 <0.000010

1-May-12 L1143005-4 <0.0010 0.0086 0.0089 0.00121 0.00037 0.0313 <0.00010 <0.00050 <0.010 0.000069 71.4 <0.00010 0.00041 0.00413 <0.030 <0.000050 0.00157 5.14 0.0722 <0.000010
28-May-12 L1155050-4 <0.0010 0.0070 0.2550 0.00138 0.00107 0.0312 <0.00010 <0.00050 <0.010 0.000087 46.4 0.00017 0.00059 0.00811 <0.030 0.000385 0.00176 3.46 0.0924 <0.000010
28-Jun-12 L1171583-7 0.0060 0.0108 0.0481 0.00096 0.00045 0.0301 <0.00010 <0.00050 <0.010 0.000029 22.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.71 0.0210 <0.000010
1-Aug-12 L1190018-4 0.0105 0.0152 0.0689 0.00069 0.00058 0.0281 <0.00010 <0.00050 <0.010 0.000016 13.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.91 0.0057 <0.000010
5-Sep-12 L1206302-9 0.0045 0.0080 0.0580 0.00081 0.00041 0.0252 <0.00010 <0.00050 <0.010 0.000021 15.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00053 1.09 0.0195 <0.000010
5-Oct-12 L1221669-24 Replicate1 0.0031 0.0070 0.0413 0.00093 0.00035 0.0294 <0.00010 <0.00050 <0.010 0.000030 23.4 0.00023 0.00016 0.00053 <0.030 <0.000050 <0.00050 1.83 0.0321 <0.000010
5-Oct-12 L1221669-21 Replicate2 0.0022 0.0069 0.0463 0.00092 0.00036 0.0294 <0.00010 <0.00050 <0.010 0.000031 23.2 <0.00010 0.00016 0.00064 <0.030 <0.000050 <0.00050 1.87 0.0323 <0.000010
2-Dec-12 L1246043-7 <0.0010 0.0071 0.0157 0.00124 0.00028 0.0411 <0.00010 <0.00050 <0.010 0.000078 56.3 <0.00010 0.00052 0.00791 <0.030 <0.000050 0.00212 3.94 0.0693 <0.000010
9-Feb-13 L1267868-16 <0.0010 0.0062 0.0089 0.00115 0.00028 0.0431 <0.00010 <0.00050 <0.010 0.000048 64.0 <0.00010 0.00026 0.00454 <0.030 <0.000050 0.00145 4.95 0.0371 <0.000010
4-Mar-13 L1275970-14 <0.0010 0.0072 0.0084 0.00110 0.00028 0.0421 <0.00010 <0.00050 <0.010 0.000046 63.5 <0.00010 0.00025 0.00487 <0.030 <0.000050 0.00220 5.18 0.0397 <0.000010
31-Mar-13 L1285027-22 <0.0010 0.0057 0.0074 0.00116 0.00026 0.0400 <0.00010 <0.00050 <0.010 0.000061 67.3 0.00010 0.00021 0.00388 <0.030 <0.000050 0.00226 5.28 0.0312 <0.000010
1-May-13 L1297319-6 <0.0010 0.0154 0.0186 0.00102 0.00017 0.0398 <0.00010 <0.00050 <0.010 0.000103 73.6 <0.00010 0.00090 0.01520 <0.030 <0.000050 0.00298 5.90 0.1390 <0.000010
5-Jun-13 L1313500-1 0.0051 0.0121 0.0450 0.00112 0.00057 0.0292 <0.00010 <0.00050 <0.010 0.000039 25.4 <0.00010 0.00010 <0.00050 <0.030 <0.000050 0.00080 1.79 0.0311 <0.000010
1-Jul-13 L1328124-9 0.0107 0.0229 0.0870 0.00071 0.00059 0.0278 <0.00010 <0.00050 <0.010 <0.000010 12.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.93 0.0010 <0.000010

31-Jul-13 L1341914-1 0.0143 0.0253 0.0666 0.00055 0.00052 0.0218 <0.00010 <0.00050 <0.010 <0.000010 10.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.59 0.0014 <0.000010
10-Sep-13 L1362721-8 0.0094 0.0165 0.0793 0.00063 0.00028 0.0264 <0.00010 <0.00050 <0.010 0.000017 10.6 <0.00010 <0.00010 <0.00050 0.032 <0.000050 <0.00050 0.79 0.0091 <0.000010
2-Oct-13 L1373280-1 0.0018 0.0052 0.0301 0.00074 0.00030 0.0239 <0.00010 <0.00050 <0.010 0.000020 19.5 <0.00010 0.00010 <0.00050 <0.030 <0.000050 0.00074 1.33 0.0209 <0.000010

17-Nov-13 L1393661-3 <0.0010 0.0062 0.0241 0.00130 0.00018 0.0424 <0.00010 <0.00050 <0.010 0.000062 39.5 <0.00010 0.00049 0.00484 <0.030 <0.000050 0.00208 3.24 0.0557 <0.000010
26-Nov-13 L1398084-16 <0.0010 0.0075 0.0343 0.00127 0.00025 0.0450 <0.00010 <0.00050 <0.010 0.000069 44.3 <0.00010 0.00053 0.00709 <0.030 <0.000050 0.00209 3.71 0.0672 <0.000010
3-Dec-13 L1400285-13 <0.0010 0.0084 0.0285 0.00120 0.00016 0.0396 <0.00010 <0.00050 <0.010 0.000061 44.0 <0.00010 0.00048 0.00641 <0.030 <0.000050 0.00216 3.42 0.0641 <0.000010

10-Dec-13 L1403324-18 <0.0010 0.0071 0.0230 0.00124 0.00020 0.0416 <0.00010 <0.00050 <0.010 0.000058 47.5 <0.00010 0.00037 0.00588 <0.030 <0.000050 0.00198 3.75 0.0465 <0.000010
20-Dec-13 L1406946-20 <0.0010 0.0086 0.027 0.00132 0.00020 0.0418 <0.00010 <0.00050 <0.010 0.000066 50.5 0.00010 0.00046 0.00703 <0.030 <0.000050 0.00271 3.85 0.0642 <0.000010
15-Jan-14 L1413912-9 <0.0010 0.0160 0.0299 0.00120 0.00023 0.0456 <0.00010 <0.00050 <0.010 0.000105 55.6 <0.00010 0.00062 0.01290 <0.030 <0.000050 0.00298 4.29 0.0897 <0.000010
3-Feb-14 L1423439-5 <0.0010 0.0096 0.0153 0.00111 0.00023 0.0433 <0.00010 <0.00050 <0.010 0.000073 63.2 <0.00010 0.00041 0.00835 <0.030 <0.000050 0.00322 5.00 0.0651 <0.000010
1-Mar-14 L1428456-11 Replicate1 <0.0010 0.0082 0.0110 0.00122 0.00017 0.0389 <0.00010 <0.00050 <0.010 0.000058 69.3 <0.00010 0.00038 0.00706 <0.030 <0.000050 0.00338 5.36 0.0590 <0.000010
1-Mar-14 L1428456-4 Replicate2 <0.0010 0.0083 0.0109 0.00119 0.00018 0.0391 <0.00010 <0.00050 <0.010 0.000063 68.0 <0.00010 0.00037 0.00695 <0.030 <0.000050 0.00318 5.50 0.0577 <0.000010
1-Apr-14 L1440389-16 <0.0010 0.0123 0.0130 0.00113 0.00015 0.0433 <0.00010 <0.00050 <0.010 0.000090 71.3 <0.00010 0.00061 0.01080 <0.030 <0.000050 0.00348 5.89 0.0966 <0.000010
7-May-14 L1454422-9 <0.0010 0.0081 0.0097 0.00106 0.00033 0.0321 <0.00010 <0.00050 <0.010 0.000085 66.6 <0.00010 0.00045 0.00369 <0.030 <0.000050 0.00270 4.89 0.1090 <0.000010
27-May-14 L1462243-20 0.0019 0.0074 0.0451 0.00096 0.00060 0.0291 <0.00010 <0.00050 <0.010 0.000063 30.2 <0.00010 0.00027 0.00096 <0.030 <0.000050 0.00159 2.27 0.0660 <0.000010

3-Jun-14 L1466849-9 0.0040 0.0096 0.0602 0.00082 0.00058 0.0263 <0.00010 <0.00050 <0.010 0.000042 26.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00117 1.89 0.0432 <0.000010
8-Jun-14 L1469016-14 0.0023 0.0074 0.0674 0.00095 0.00060 0.0271 <0.00010 <0.00050 <0.010 0.000054 26.0 <0.00010 0.00013 0.00079 <0.030 <0.000050 0.00103 1.88 0.0410 <0.000010
19-Jun-14 L1475203-14 0.0039 0.0095 0.0608 0.00095 0.00053 0.0288 <0.00010 <0.00050 <0.010 0.000042 23.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00120 1.81 0.0363 <0.000010
26-Jun-14 L1479007-25 0.0092 0.0186 0.1400 0.00084 0.00050 0.0327 <0.00010 <0.00050 <0.010 0.000029 19.1 <0.00010 <0.00010 0.00064 0.093 0.000109 0.00054 1.40 0.0210 <0.000010
2-Jul-14 L1482361-26 0.0081 0.0169 0.0590 0.00084 0.00051 0.0319 <0.00010 <0.00050 <0.010 0.000017 17.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00052 1.37 0.0054 <0.000010

7-Aug-14 L1500006-5 0.0071 0.0137 0.0687 0.00060 0.00037 0.0238 <0.00010 <0.00050 <0.010 0.000017 11.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.84 0.0094 <0.000010
9-Sep-14 L1517070-1 0.0031 0.0095 0.0435 0.00067 0.00017 0.0261 <0.00010 <0.00050 <0.010 0.000036 16.0 <0.00010 0.00014 <0.00050 <0.030 <0.000050 0.00098 1.20 0.0373 <0.000010
12-Sep-14 L1517902-17 0.0071 0.0118 0.0497 0.00070 0.00038 0.0276 <0.00010 <0.00050 <0.010 0.000023 15.8 <0.00010 <0.00010 0.00127 0.039 0.000076 <0.00050 1.19 0.0141 <0.000010
21-Sep-14 L1522239-9 0.0182 0.0378 0.0621 0.00064 0.00045 0.0231 <0.00010 <0.00050 <0.010 0.000026 15.8 0.00015 <0.00010 <0.00050 <0.030 <0.000050 0.00050 1.12 0.01690 <0.000010
28-Sep-14 L1527109-16 0.0117 0.0204 0.7080 0.00092 0.00096 0.0496 <0.00020 <0.00050 0.007 0.000019 15.8 0.00033 0.00019 0.00158 0.409 0.000488 <0.0050 1.33 0.0195 <0.000010
4-Oct-14 L1529967-19 0.0040 0.0103 0.0840 0.00093 0.00038 0.0355 <0.00010 <0.00050 <0.010 0.000024 19.6 <0.00010 <0.00010 0.00055 <0.030 <0.000050 <0.00050 1.54 0.0169 <0.000010

11-Nov-14 L1546887-15 <0.0010 0.0052 0.0198 0.00112 0.00031 0.0390 <0.00010 <0.00050 <0.010 0.000087 44.6 <0.00010 0.00051 0.00184 <0.030 <0.000050 0.00203 3.42 0.0822 <0.000010
18-Nov-14 L1549335-9 Replicate1 <0.0010 0.0054 0.0181 0.00112 0.00028 0.0397 <0.00010 <0.00050 <0.010 0.000080 45.2 <0.00010 0.00043 0.00203 <0.030 <0.000050 0.00213 3.51 0.0648 <0.000010
18-Nov-14 L1549335-7 Replicate2 <0.0010 0.0056 0.0176 0.00114 0.00029 0.0388 <0.00010 <0.00050 <0.010 0.000083 45.0 <0.00010 0.00042 0.00226 <0.030 <0.000050 0.00216 3.41 0.0641 <0.000010
26-Nov-14 L1552499-6 <0.0010 0.0106 0.0187 0.00117 0.00026 0.0391 <0.00010 <0.00050 <0.010 0.000093 48.3 <0.00010 0.00045 0.00322 <0.030 <0.000050 0.00207 3.69 0.0737 <0.000010
4-Dec-14 L1556366-8 Replicate1 <0.0010 0.0072 0.0153 0.00106 0.00019 0.0378 <0.00010 <0.00050 <0.010 0.000099 50.4 <0.00010 0.00061 0.00539 <0.030 <0.000050 0.00222 3.78 0.0876 <0.000010
4-Dec-14 L1556366-7 Replicate2 <0.0010 0.0071 0.016 0.00108 0.00021 0.0381 <0.00010 <0.00050 <0.010 0.000098 48.9 <0.00010 0.00060 0.00522 <0.030 <0.000050 0.00233 3.78 0.0871 <0.000010
7-Dec-14 L1556392-9 0.0013 0.0173 0.0202 0.00125 0.00034 0.0420 <0.00010 <0.00050 <0.010 0.000075 53.5 <0.00010 0.00026 0.00280 <0.030 <0.000050 0.00196 4.37 0.0472 <0.000010
24-Jan-15 L1570999-4 <0.0010 0.0106 0.0144 0.00117 0.00023 0.0421 <0.00010 <0.00050 <0.010 0.000101 58.4 <0.00010 0.00068 0.00758 <0.030 <0.000050 0.00339 4.49 0.0937 <0.000010
22-Feb-15 L1581377-15 <0.0010 0.0052 0.0145 0.00119 0.00032 0.0437 <0.00010 <0.00050 <0.010 0.000046 66.5 <0.00010 0.00023 0.00245 <0.030 <0.000050 0.00269 4.68 0.0339 <0.000010
21-Mar-15 L1590526-9 <0.0010 0.0109 0.0108 0.00102 0.00023 0.0410 <0.00010 <0.00050 <0.010 0.000086 65.0 <0.00010 0.00063 0.00879 <0.030 <0.000050 0.00315 5.37 0.0863 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC1 25-Apr-15 L1603745-9 <0.00050 0.0072 0.0106 0.00109 0.00040 0.0336 <0.00010 <0.000050 <0.010 0.000061 63.6 <0.00010 0.00040 0.00279 <0.030 <0.000050 0.00330 5.03 0.0847 <0.0000050

12-May-15 L1612636-32 0.0005 0.0090 0.0195 0.00103 0.00051 0.0325 <0.00010 <0.000050 <0.010 0.000116 51.3 <0.00010 0.00058 0.00211 <0.030 <0.000050 0.00250 4.21 0.1320 <0.0000050
20-Jun-15 L1631335-2 0.0083 0.0162 0.0662 0.00082 0.00047 0.0263 <0.00010 <0.000050 <0.010 0.000021 16.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.20 0.0103 <0.0000050
17-Jul-15 L1644833-8 0.0109 0.0185 0.0805 0.00070 0.00052 0.0269 <0.00010 <0.000050 <0.010 0.000011 12.8 <0.00010 <0.00010 <0.00050 0.032 0.000067 <0.0010 0.94 0.0050 <0.0000050

26-Aug-15 L1665599-31 0.0084 0.0131 0.0710 0.00090 0.00037 0.0251 <0.00010 <0.000050 <0.010 0.000014 15.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.07 0.0141 <0.0000050
24-Sep-15 L1679782-1 0.0015 0.0047 0.0560 0.00123 0.00037 0.0338 <0.00010 <0.000050 <0.010 0.000026 28.0 <0.00010 0.00017 0.00060 <0.030 <0.000050 0.00100 2.22 0.0284 <0.0000050
26-Oct-15 L1694687-2 0.0012 0.0036 0.0472 0.00129 0.00053 0.0340 <0.00010 <0.000050 <0.010 0.000033 31.8 <0.00010 0.00017 0.00108 <0.030 <0.000050 0.00120 2.35 0.0285 <0.0000050
15-Nov-15 L1704708-8 <0.00050 0.0063 0.0300 0.00138 0.00024 0.0404 <0.00010 <0.000050 <0.010 0.000074 50.6 <0.00010 0.00057 0.00566 <0.030 <0.000050 0.00140 4.16 0.0687 <0.0000050
19-Dec-15 L1716796-9 Replicate1 <0.00050 0.0047 0.016 0.00154 0.00031 0.0468 <0.00010 <0.000050 <0.010 0.000063 63.3 <0.00010 0.00031 0.00266 <0.030 <0.000050 0.00270 4.88 0.0379 <0.0000050
19-Dec-15 L1716796-12 Replicate2 <0.00050 0.0046 0.0147 0.00149 0.00031 0.0436 <0.00010 <0.000050 <0.010 0.000066 61.0 0.00017 0.00033 0.00254 <0.030 <0.000050 0.00270 4.64 0.0364 <0.0000050
23-Jan-16 L1727972-23 <0.00050 0.0070 0.0125 0.00147 0.00025 0.0476 <0.00010 <0.000050 <0.010 0.000061 61.0 <0.00010 0.00041 0.00540 <0.030 <0.000050 0.00290 4.93 0.0523 <0.0000050
24-Feb-16 L1738788-7 <0.00050 0.0044 0.0134 0.00137 0.00030 0.0403 <0.00010 <0.000050 <0.010 0.000043 62.9 <0.00010 0.00022 0.00216 <0.030 <0.000050 0.00250 5.18 0.0325 <0.0000050
25-Mar-16 L1748992-9 <0.00050 0.0076 0.0103 0.00122 0.00029 0.0414 <0.00010 <0.000050 <0.010 0.000068 59.1 <0.00010 0.00045 0.00517 <0.030 <0.000050 0.00260 5.56 0.0660 <0.0000050
26-Apr-16 L1761558-32 Replicate1 0.0013 0.0071 0.1960 0.00119 0.00076 0.0366 <0.00010 <0.000050 <0.010 0.000079 42.3 0.00012 0.00052 0.00342 <0.030 0.000168 0.00180 3.36 0.0927 <0.0000050
26-Apr-16 L1761558-31 Replicate2 0.0015 0.0077 0.0279 0.00118 0.00042 0.0324 <0.00010 <0.000050 <0.010 0.000069 43.3 <0.00010 0.00043 0.00168 <0.030 <0.000050 0.00160 3.21 0.0883 <0.0000050
17-May-16 L1772515-5 Replicate1 0.0021 0.0073 0.0537 0.00115 0.00039 0.0289 <0.00010 <0.000050 <0.010 0.000058 32.3 <0.00010 0.00034 0.00116 <0.030 <0.000050 <0.0010 2.56 0.0670 <0.0000050
17-May-16 L1772515-1 Replicate2 0.0022 0.0072 0.0455 0.00115 0.00037 0.0282 <0.00010 <0.000050 <0.010 0.000055 32.1 <0.00010 0.00034 0.00103 <0.030 <0.000050 0.00100 2.40 0.0663 <0.0000050
19-Jun-16 L1787135-7 0.0039 0.0081 0.0530 0.00106 0.00051 0.0292 <0.00010 <0.000050 <0.010 0.000028 17.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.58 0.0215 <0.0000050
16-Jul-16 L1800582-8 0.0092 0.0163 0.0489 0.00081 0.00037 0.0273 <0.00010 <0.000050 <0.010 0.000012 13.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 0.95 0.0048 <0.0000050

20-Aug-16 L1818676-7 0.0075 0.0142 0.0579 0.00070 0.00041 0.0254 <0.00010 <0.000050 <0.010 0.000014 11.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 0.90 0.0058 <0.0000050
16-Sep-16 L1832249-5  0.0116 0.0158 0.0643 0.00097 0.00046 0.0307 <0.00010 <0.000050 <0.010 0.000009 16.2 <0.00010 <0.00010 <0.00050 0.034 0.000064 <0.0010 1.39 0.0031 <0.0000050

25-Oct-2016 L1850386-14 0.00136 0.0093 0.0363 0.00137 0.00023 0.0382 <0.00010 <0.000050 <0.010 0.0000480 38.2 <0.00010 0.00025 0.00203 <0.030 <0.000050 <0.0010 3.08 0.0425 <0.0000050
21-Nov-2016 L1862185-3 <0.00050 0.0038 0.0197 0.00147 0.00034 0.0449 <0.00010 <0.000050 <0.010 0.0000650 49.0 <0.00010 0.00037 0.00149 <0.030 <0.000050 0.0015 4.24 0.0578 <0.0000050
17-Dec-2016 L1872192-2 <0.00050 0.0068 0.0121 0.00144 0.00024 0.0441 <0.00010 <0.000050 <0.010 0.0000501 54.9 <0.00010 0.00034 0.00227 <0.030 <0.000050 0.0012 4.21 0.0520 <0.0000050
11-Feb-2017 L1891018-17 <0.00050 0.0039 0.0055 0.00122 0.00022 0.0418 <0.00010 <0.000050 <0.010 0.0000235 58.7 <0.00010 <0.00010 0.00189 <0.030 <0.000050 0.0018 4.92 0.0155 <0.0000050
21-May-2017 L1929753-27 0.00153 0.0121 0.0255 0.00134 0.00048 0.0333 <0.00010 <0.000050 <0.010 0.0000864 48.5 <0.00010 0.00030 0.00119 <0.030 <0.000050 0.0015 3.91 0.0890 <0.0000050
26-Aug-2017 L1984723-1 0.00782 0.0227 0.0260 0.00086 0.00030 0.0269 <0.00010 <0.000050 <0.010 0.0000125 15.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.08 0.00314 <0.0000050

28-Oct-17 L2015832-7 <0.00050 <0.0090 0.0358 0.00142 0.00023 0.0370 <0.00010 <0.000050 <0.010 0.0000692 37.4 <0.00010 0.00043 0.00321 <0.030 <0.000050 0.0015 3.20 0.0679 <0.0000050
24-Nov-17 L2028734-29 <0.00050 0.0061 0.0363 0.00170 0.00040 0.0429 <0.00010 <0.000050 <0.010 0.0000870 49.1 <0.00010 0.00048 0.00581 <0.030 <0.000050 0.0026 4.41 0.0634 <0.0000050
5-Dec-17 L2033141-9 Replicate1 <0.00050 0.0074 0.0301 0.00164 0.00030 0.0414 <0.00010 <0.000050 <0.010 0.0000833 52.9 <0.00010 0.00052 0.00640 <0.030 <0.000050 0.0020 4.66 0.0662 <0.0000050
5-Dec-17 L2033141-2 Replicate2 <0.00050 0.0102 0.0277 0.00167 0.00028 0.0416 <0.00010 <0.000050 <0.010 0.0000838 53.6 <0.00010 0.00050 0.00658 <0.030 <0.000050 0.0023 4.60 0.0676 <0.0000050
19-Jan-18 L2048146-7  <0.00050 0.0068 0.0157 0.00176 0.00026 0.0459 <0.00010 <0.000050 <0.010 0.0000695 61.1 <0.00010 0.00043 0.00576 <0.030 <0.000050 0.0027 5.36 0.0605 <0.0000050
20-Feb-18 L2061201-3  <0.00050 0.0058 0.0119 0.00178 0.00028 0.0476 <0.00010 <0.000050 <0.010 0.0000532 66.7 <0.00010 0.00031 0.00442 <0.030 <0.000050 0.0022 5.64 0.0391 <0.0000050
26-Mar-18 L2074292-3  <0.00050 0.0075 0.0116 0.0017 0.0002 0.0476 <0.00010 <0.000050 <0.010 0.0000765 75.5 <0.00010 0.00037 0.00628 <0.030 <0.000050 0.0037 6.58 0.0523 <0.0000050
22-Apr-18 L2084010-6  <0.00050 0.0088 0.0215 0.00158 0.00026 0.0432 <0.00010 <0.000050 <0.010 0.0000992 78.6 <0.00010 0.00055 0.00783 <0.030 <0.000050 0.0036 6.19 0.0903 <0.0000050
12-May-18 L2096514-3  0.00096 0.0046 0.136 0.00141 0.00098 0.0376 <0.00010 <0.000050 <0.010 0.0000771 45.1 0.00013 0.00044 0.00247 0.252 0.000247 0.0023 4.04 0.0923 <0.0000050
17-Jun-18 L2115837-6  0.00191 0.0054 0.0678 0.00145 0.00078 0.0308 <0.00010 <0.000050 <0.010 0.0000318 27.9 <0.00010 0.00013 <0.00050 <0.030 <0.000050 0.0021 2.24 0.0454 <0.0000050
15-Jul-18 L2132363-6  0.00610 0.0148 0.0768 0.00098 0.00049 0.0317 <0.00010 <0.000050 <0.010 0.0000142 15.2 <0.00010 <0.00010 0.00842 0.039 0.000066 <0.0010 1.15 0.00482 <0.0000050

SC2
28-May-08 L635965-12 0.0239 0.2780 0.0041 0.00035 0.00015 0.0396 <0.00050 <0.00050 <0.010 0.002220 34.3 <0.00050 0.00384 0.00324 <0.030 <0.000050 <0.0050 2.32 0.1840 <0.000010
5-Jun-08 L639617-11 0.0177 0.2100 0.0090 0.00031 <0.00010 0.0362 <0.00050 <0.00050 <0.010 0.002350 31.6 <0.00050 0.00443 0.01080 <0.030 <0.000050 <0.0050 2.57 0.2340 <0.000010
11-Jun-08 L642688-3 0.0101 0.2090 0.0147 0.00032 <0.00010 0.0304 <0.00050 <0.00050 <0.010 0.002700 33.2 <0.00050 0.00458 0.01740 <0.030 <0.000050 <0.0050 2.72 0.2550 <0.000010
3-Jul-08 L652071-9 0.0408 0.3850 0.2080 <0.00010 <0.00010 0.0450 <0.00050 <0.00050 <0.010 0.004850 24.6 <0.00050 0.00760 0.25600 2.130 0.000100 <0.0050 1.68 0.3120 <0.000010
25-Jul-08 L662220-11 0.0106 0.1010 0.0151 0.00040 <0.00010 0.0303 <0.00050 <0.00050 <0.010 0.000928 21.6 <0.00050 0.00148 0.00304 <0.030 <0.000050 <0.0050 1.73 0.1540 <0.000010
10-Sep-08 L683687-2 0.0042 0.0662 0.023 0.00042 0.00010 0.0293 <0.00050 <0.00050 <0.010 0.000577 23.8 <0.00050 0.00091 0.00446 <0.030 <0.000050 <0.0050 1.96 0.1080 <0.000010
17-Sep-08 L686098-8 0.0309 0.0930 0.028 0.00044 <0.00010 0.0323 <0.00050 <0.00050 <0.010 0.000208 18.8 <0.00050 0.00032 0.00041 <0.030 <0.000050 <0.0050 1.41 0.0395 <0.000010
25-Sep-08 L688714-8 Replicate1 0.0054 0.0817 0.0390 0.00047 <0.00010 0.0297 <0.00050 <0.00050 <0.010 0.000707 28.1 <0.00050 0.00116 0.00197 <0.030 <0.000050 <0.0050 2.31 0.1260 <0.000010
25-Sep-08 L688714-7 Replicate2 0.0051 0.0810 0.0398 0.00047 <0.00010 0.0298 <0.00050 <0.00050 <0.010 0.000698 27.9 <0.00050 0.00120 0.00201 <0.030 <0.000050 <0.0050 2.28 0.1290 <0.000010
2-Oct-08 L691752-11 0.0440 0.0924 0.0815 0.00078 0.00033 0.0463 <0.00050 <0.00050 <0.010 0.000028 22.0 <0.00050 <0.00010 0.00030 <0.030 <0.000050 <0.0050 1.30 0.0017 <0.000010
9-Oct-08 L694973-7 0.0055 0.0881 0.0332 0.00055 <0.00010 0.0347 <0.00050 <0.00050 <0.010 0.000750 31.3 <0.00050 0.00135 0.00204 <0.030 <0.000050 <0.0050 2.55 0.1690 <0.000010
29-Oct-08 L703445-7 0.0020 0.1120 0.0608 0.00055 0.00014 0.0334 <0.00050 <0.00050 <0.010 0.000950 47.0 <0.00050 0.00200 0.00830 0.090 0.000065 <0.0050 3.74 0.2130 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC2 6-Dec-08 L717413-15 0.0018 0.1670 0.0318 0.00061 <0.00010 0.0349 <0.00050 <0.00050 <0.010 0.001080 56.2 <0.00050 0.00183 0.00422 <0.030 <0.000050 <0.0050 4.74 0.2310 0.000012

4-Mar-09 L740333-6 Replicate1 <0.0010 0.1260 0.0384 0.00055 <0.00010 0.0374 <0.00050 <0.00050 <0.010 0.001290 69.7 <0.00050 0.00174 0.00397 <0.030 <0.000050 <0.0050 5.69 0.2740 <0.000010
4-Mar-09 L740333-5 Replicate2 <0.0010 0.1240 0.0389 0.00054 <0.00010 0.0362 <0.00050 <0.00050 <0.010 0.001220 68.1 <0.00050 0.00171 0.00385 <0.030 <0.000050 <0.0050 5.57 0.2720 <0.000010
28-Mar-09 L748538-9 <0.0010 0.1170 0.0358 0.00048 0.00012 0.0352 <0.00050 <0.00050 <0.010 0.001040 70.8 <0.00050 0.00147 0.00371 <0.030 <0.000050 <0.0050 6.10 0.2370 <0.000010
28-Apr-09 L759011-2 0.0030 0.1040 0.0503 0.00054 <0.00010 0.0336 <0.00050 <0.00050 <0.010 0.000673 80.5 <0.00050 0.00170 0.00440 <0.030 <0.000050 <0.0050 5.71 0.1820 <0.000010
27-May-09 L771080-7 0.0155 0.3830 0.0110 0.00040 0.00018 0.0350 <0.00050 <0.00050 <0.010 0.002960 47.6 <0.00050 0.00551 0.00439 <0.030 <0.000050 <0.0050 4.00 0.2700 <0.000010
8-Jun-09 L776835-8 0.0309 0.2300 0.0050 0.00034 <0.00010 0.0420 <0.00050 <0.00050 <0.010 0.001700 29.8 <0.00050 0.00357 0.00293 <0.030 <0.000050 <0.0050 2.74 0.2490 <0.000010
13-Jun-09 L778602-7 0.0204 0.2040 0.0072 0.00032 <0.00010 0.0349 <0.00050 <0.00050 <0.010 0.002330 29.1 <0.00050 0.00451 0.01310 <0.030 <0.000050 <0.0050 2.19 0.2780 <0.000010
19-Jun-09 L781603-3 Replicate1 0.0129 0.1590 0.0168 0.00035 <0.00010 0.0316 <0.00050 <0.00050 <0.010 0.001720 27.1 <0.00050 0.00323 0.00803 <0.030 <0.000050 <0.0050 2.10 0.2430 <0.000010
19-Jun-09 L781603-4 Replicate2 0.0157 0.1650 0.0177 0.00036 <0.00010 0.0312 <0.00050 <0.00050 <0.010 0.001850 28.2 <0.00050 0.00348 0.01020 <0.030 <0.000050 <0.0050 2.17 0.2460 <0.000010
5-Jul-09 L788462-4 0.0192 0.1840 0.0153 0.00039 <0.00010 0.0321 <0.00050 <0.00050 <0.010 0.001390 23.4 <0.00050 0.00216 0.00258 0.123 <0.000050 <0.0050 1.77 0.1480 <0.000010

4-Aug-09 L801967-3 0.0249 0.085 0.0553 0.00033 <0.00010 0.0367 <0.00050 <0.00050 <0.010 0.000173 15.9 <0.00050 0.00029 <0.00080 <0.030 <0.000050 <0.0050 0.98 0.084 <0.000010
22-Aug-09 L809879-17 0.0149 0.070 0.02 0.00036 <0.00010 0.0331 <0.00050 <0.00050 <0.010 0.00023 15.9 <0.00050 0.00033 0.001 <0.030 <0.000050 <0.0050 1.13 0.07 <0.000010
13-Sep-09 L817873-8 0.0215 0.0864 0.0727 0.00037 0.00015 0.0423 <0.00050 <0.00050 <0.010 0.000167 15.8 <0.00050 0.00023 0.00074 0.033 <0.000050 <0.0050 1.03 0.066 <0.000010
27-Sep-09 L824535-11 0.0089 0.09 0.0 0.00045 <0.00010 0.0312 <0.00050 <0.00050 <0.010 0.0007 29.6 <0.00050 0.0016 0.00 <0.030 <0.000050 <0.0050 2.3 0.15 <0.000010
31-Oct-09 L837185-11 0.0024 0.10 0.03 0.00051 <0.00010 0.0320 <0.00050 <0.00050 <0.010 0.0009 48.0 <0.00050 0.0019 0.01 <0.030 <0.000050 <0.0050 3.68 0.22 <0.000010
26-Nov-09 L844495-22 0.0018 0.17 0.1 0.00057 <0.00010 0.0372 <0.00050 <0.00050 <0.010 0.0010 61.6 <0.00050 0.0019 0.00 <0.030 <0.000050 <0.0050 5.5 0.29 <0.000010
17-Jan-10 L855505-8 <0.0010 0.11 0.04 0.00055 <0.00010 0.0370 <0.00050 <0.00050 <0.010 0.0011 66.4 <0.00050 0.0017 0.00 <0.030 <0.000050 <0.0050 5.43 0.26 <0.000010
3-Mar-10 L866873-8 <0.0010 0.083 0.057 0.00059 0.00012 0.0368 <0.00050 <0.00050 <0.010 0.00080 67.6 <0.00050 0.00146 0.003 <0.030 <0.000050 <0.0050 5.76 0.260 <0.000010
28-Mar-10 L873293-10 0.0025 0.107 0.03 0.00055 0.00011 0.0361 <0.00050 <0.00050 0.011 0.00082 67.8 <0.00050 0.00198 0.005 <0.030 <0.000050 <0.0050 5.60 0.313 <0.000010
1-May-10 L884476-14 0.0071 0.285 0.0100 0.00047 0.00017 0.0269 <0.00050 <0.00050 <0.010 0.00122 63.2 <0.00050 0.00385 0.003 <0.030 <0.000050 <0.0050 5.11 0.306 <0.000010
26-May-10 L891484-11 0.0090 0.229 0.0064 0.00043 0.00011 0.0301 <0.00050 <0.00050 <0.010 0.00129 33.9 <0.00020 0.00236 0.00260 <0.030 <0.000050 <0.0050 2.53 0.1740 <0.000010

5-Jul-10 L905787-24 0.0105 0.105 0.02 0.00051 <0.00010 0.0384 <0.00050 <0.00050 <0.010 0.0010 26.6 <0.00020 0.0015 0.00 <0.030 <0.000050 <0.0050 2.19 0.18 <0.000010
3-Aug-10 L916942-11 0.0292 0.083 0.11 0.00037 0.00019 0.0432 <0.00050 <0.00050 <0.010 0.0000 14.1 <0.00020 <0.00010 0.000 <0.030 <0.000050 <0.0050 0.81 0.015 <0.000010
27-Aug-10 L926457-24 0.0029 0.07 0.02 0.00041 <0.00010 0.0302 <0.00050 <0.00050 <0.010 0.0005 20.8 <0.00020 0.0009 0.00 <0.030 <0.000050 <0.0050 1.51 0.118 <0.000010
28-Sep-10 L938295-11 0.0242 0.07 0.1 0.00058 0.00016 0.0294 <0.00050 <0.00050 <0.010 0.0001 24.8 <0.00020 0.0004 0.00 <0.030 <0.000050 <0.0050 1.6 0.08 <0.000010
21-Oct-10 L946803-1 0.0039 0.17 0.0 0.00050 <0.00010 0.0316 <0.00050 <0.00050 <0.010 0.0015 50.4 <0.00010 0.0039 0.00 <0.030 <0.000050 <0.0050 4.7 0.27 <0.000010
15-Nov-10 L955725-23 0.0019 0.15 0.07 0.00056 <0.00010 0.0329 <0.00050 <0.00050 <0.010 0.0009 62.1 <0.00010 0.0025 0.00 <0.030 <0.000050 <0.0050 5.01 0.254 <0.000010
15-Dec-10 L963831-1 0.0012 0.19 0.0 0.00055 0.0004 0.0419 <0.00050 <0.00050 <0.010 0.0001 59.0 <0.00010 0.0002 0.00 <0.030 <0.000050 <0.0050 4.8 0.04 <0.000010
1-Feb-11 L975149-5 <0.0010 0.12 0.03 0.00055 <0.00010 0.0394 <0.00050 <0.00050 <0.010 0.0015 67.8 <0.00010 0.0017 0.01 <0.030 <0.000050 <0.0050 6.08 0.32 <0.000010

31-Mar-11 L991777-6 <0.0010 0.113 0.03 0.000580 0.000110 0.0399 <0.00050 <0.00050 0.011000 0.00115 72.70 <0.00010 0.00181 0.004 <0.030 <0.000050 <0.0050 6.73 0.299 <0.000010
2-May-11 L1002688-11 <0.0010 0.08 0.04 0.00054 0.00013 0.0381 <0.00050 <0.00050 0.010 0.0007 72.8 0.00011 0.0017 0.00 <0.030 <0.000050 <0.0050 7.19 0.26 <0.000010
4-Jun-11 L1014013-16 0.0169 0.13 0.0 0.00058 <0.00010 0.0330 <0.00050 <0.00050 <0.010 0.0009 28.3 <0.00010 0.0022 0.00 <0.030 <0.000050 <0.0050 2.11 0.15 <0.000010
4-Jul-11 L1028827-5 0.0115 0.137 0.02 0.00040 <0.00010 0.0339 <0.00010 <0.00050 <0.010 0.00123 26.9 <0.00010 0.00224 0.004 <0.030 <0.000050 0.00114 2.23 0.219 <0.000010

1-Aug-11 L1039955-13 0.0042 0.082 0.0227 0.00035 <0.00010 0.0294 <0.00010 <0.00050 <0.010 0.00068 20.0 0.00010 0.00116 0.002 <0.030 <0.000050 0.00052 1.57 0.125 <0.000010
5-Sep-11 L1054953-10 0.0369 0.1230 0.0565 0.00055 0.00020 0.0370 <0.00010 <0.00050 <0.010 0.000196 25.6 <0.00010 0.00061 0.00057 <0.030 <0.000050 0.00112 1.80 0.1110 <0.000010
1-Oct-11 L1067383-5 0.0052 0.1560 0.0305 0.00056 <0.00010 0.0311 <0.00010 <0.00050 <0.010 0.001310 47.7 <0.00010 0.00260 0.00390 <0.030 <0.000050 0.00170 4.04 0.2050 <0.000010
26-Oct-11 L1079029-20 0.0049 0.201 0.053 0.00062 <0.00010 0.0346 <0.00010 <0.00050 <0.010 0.00103 56.2 <0.00010 0.00257 0.003 <0.030 <0.000050 0.00162 4.83 0.243 <0.000010
27-Nov-11 L1091310-5 0.0025 0.17 0.05 0.00066 <0.00010 0.0420 <0.00010 <0.00050 <0.010 0.0011 67.3 <0.00010 0.0020 0.00 <0.030 <0.000050 0.00183 5.61 0.245 <0.000010

9-Jan-12 L1103291-6 0.0011 0.17 0.04 0.00063 <0.00010 0.0398 <0.00010 <0.00050 <0.010 0.0013 73.8 <0.00010 0.0023 0.00 <0.030 <0.000050 0.00200 6.09 0.32 <0.000010
27-Feb-12 L1119935-6 0.0010 0.18 0.1 0.00059 <0.00010 0.0423 <0.00010 <0.00050 <0.010 0.0016 80.7 <0.00010 0.0024 0.00 <0.030 <0.000050 0.0023 6.96 0.34 <0.000010
27-Mar-12 L1131394-6 <0.0010 0.17 0.1 0.00062 0.00044 0.0423 <0.00010 <0.00050 0.013 0.002 76 0.00013 0.002 0.01 0 0.0001 0.0020 6.8 0.3 <0.000010
1-May-12 L1143005-5 0.0035 0.153 0.06 0.00055 0.00025 0.0297 <0.00010 <0.00050 <0.010 0.0006 64.8 <0.00010 0.0023 0.003 <0.030 <0.000050 0.00154 5.36 0.255 <0.000010
28-May-12 L1155050-5 0.0070 0.43 0.00 0.00032 0.00012 0.0269 <0.00010 <0.00050 <0.010 0.0037 47.2 <0.00010 0.0058 0.01 <0.030 <0.000050 0.00156 4.05 0.262 <0.000010
28-Jun-12 L1171583-4 0.0136 0.21 0.0 0.00036 <0.00010 0.0386 <0.00010 <0.00050 <0.010 0.0025 32.1 <0.00010 0.0044 0.02 <0.030 <0.000050 0.00129 2.62 0.33 <0.000010
1-Aug-12 L1190018-5 0.0127 0.08 0.02 0.00042 <0.00010 0.0331 <0.00010 <0.00050 <0.010 0.0004 18.6 0.00011 0.0007 0.00 <0.030 <0.000050 <0.00050 1.34 0.093 <0.000010
5-Sep-12 L1206302-12 Replicate1 0.0090 0.06 0.0 0.00042 <0.00010 0.0291 <0.00010 <0.00050 <0.010 0.0004 20.9 <0.00010 0.0006 0.00 <0.030 <0.000050 0.0006 1.59 0.08 <0.000010
5-Sep-12 L1206302-6 Replicate2 0.0085 0.06 0.0 0.00041 <0.00010 0.0304 <0.00010 <0.00050 <0.010 0.0003 19.3 <0.00010 0.0004 0.00 <0.030 <0.000050 <0.00050 1.61 0.07 <0.000010
5-Oct-12 L1221669-22 0.0040 0.149 0.03 0.00048 <0.00010 0.032 <0.00010 <0.00050 <0.010 0.0011 35.9 <0.00010 0.0021 0.00 <0.030 <0.000050 0.00084 3.06 0.159 <0.000010
2-Dec-12 L1246043-13 0.0011 0.191 0.05 0.00055 <0.00010 0.041 <0.00010 <0.00050 <0.010 0.0017 69.0 <0.00010 0.0025 0.00 <0.030 <0.000050 0.00207 5.61 0.301 <0.000010
9-Feb-13 L1267868-13 <0.0010 0.183 0.06 0.00053 <0.00010 0.042 <0.00010 <0.00050 <0.010 0.00130 74.4 <0.00010 0.0020 0.00 <0.030 <0.000050 0.00135 6.27 0.30 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC2 4-Mar-13 L1275970-15 <0.0010 0.160 0.0702 0.00051 <0.00010 0.0426 <0.00010 <0.00050 <0.010 0.00122 73.7 <0.00010 0.00205 0.004 <0.030 <0.000050 0.00216 6.61 0.320 <0.000010

31-Mar-13 L1285027-24 <0.0010 0.164 0.068 0.00055 0.00010 0.0414 <0.00010 <0.00050 0.011 0.00121 77.8 <0.00010 0.00204 0.003 <0.030 <0.000050 0.00194 6.54 0.313 <0.000010
1-May-13 L1297319-5 <0.0010 0.118 0.07 0.00051 0.00014 0.0398 <0.00010 <0.00050 <0.010 0.00077 74.6 <0.00010 0.00194 0.004 <0.030 <0.000050 0.00219 6.30 0.279 <0.000010
5-Jun-13 L1313500-3 0.0099 0.204 0.0067 0.00027 <0.00010 0.0336 <0.00010 <0.00050 <0.010 0.00217 25.6 <0.00010 0.00387 0.0101 <0.030 <0.000050 0.00073 2.38 0.206 <0.000010
1-Jul-13 L1328124-12 Replicate1 0.0297 0.082 0.0452 0.00042 0.00017 0.0364 <0.00010 <0.00050 <0.010 0.00007 16.2 <0.00010 <0.00010 0.00053 <0.030 <0.000050 <0.00050 1.12 0.027 <0.000010
1-Jul-13 L1328124-10 Replicate2 0.0304 0.082 0.0381 0.00042 0.00016 0.0342 <0.00010 <0.00050 <0.010 0.00010 15.8 <0.00010 0.00017 <0.00050 <0.030 <0.000050 <0.00050 1.10 0.045 <0.000010
31-Jul-13 L1341914-2 0.0320 0.074 0.0665 0.00035 0.00017 0.0333 <0.00010 <0.00050 <0.010 0.00005 11.9 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.74 0.026 <0.000010
5-Sep-13 L1360460-1 0.0123 0.041 0.0378 0.00036 <0.00010 0.0280 <0.00010 <0.00050 <0.010 0.00012 13.2 <0.00010 0.00020 0.00059 <0.030 <0.000050 <0.00050 0.91 0.039 <0.000010
2-Oct-13 L1373280-2 0.0019 0.089 0.0463 0.00048 <0.00010 0.0347 <0.00010 <0.00050 <0.010 0.00060 34.3 <0.00010 0.00116 0.00159 <0.030 <0.000050 0.00097 2.84 0.140 <0.000010

18-Nov-13 L1393661-22 <0.0010 0.222 0.0648 0.00050 <0.00010 0.0407 <0.00010 <0.00050 <0.010 0.00192 58.3 <0.00010 0.00314 0.00429 <0.030 <0.000050 0.00201 5.48 0.325 <0.000010
26-Nov-13 L1398084-4 0.0018 0.237 0.0593 0.00054 0.00012 0.0392 <0.00010 <0.00050 <0.010 0.00121 59.5 <0.00010 0.00259 0.00414 0.043 <0.000050 0.00191 5.22 0.309 <0.000010
3-Dec-13 L1400285-12 <0.0010 0.215 0.0592 0.00051 <0.00010 0.0407 <0.00010 <0.00050 <0.010 0.00188 63.6 <0.00010 0.00300 0.00565 <0.030 <0.000050 0.00206 5.41 0.323 <0.000010
10-Dec-13 L1403324-19 <0.0010 0.125 0.0657 0.00051 <0.00010 0.0404 <0.00010 <0.00050 <0.010 0.00150 64.8 <0.00010 0.00239 0.00433 <0.030 0.000228 0.00194 5.45 0.266 <0.000010
20-Dec-13 L1406946-19 0.0013 0.185 0.0638 0.00056 <0.00010 0.0404 <0.00010 <0.00050 <0.010 0.00134 66.5 <0.00010 0.00239 0.00338 <0.030 <0.000050 0.00217 5.44 0.297 <0.000010
17-Jan-14 L1413909-2 0.0029 0.125 0.0619 0.00058 <0.00010 0.0395 <0.00010 <0.00050 <0.010 0.00085 64.9 <0.00010 0.00183 0.00384 <0.030 <0.000050 0.00173 5.70 0.232 <0.000010
3-Feb-14 L1423439-8 <0.0010 0.172 0.0491 0.00049 <0.00010 0.0425 <0.00010 <0.00050 <0.010 0.00137 69.8 <0.00010 0.00276 0.00318 <0.030 <0.000050 0.00225 6.18 0.297 <0.000010
1-Mar-14 L1428456-7 0.0011 0.225 0.0490 0.00051 0.00011 0.0375 <0.00010 <0.00050 0.010 0.00155 75.9 <0.00010 0.00273 0.00361 <0.030 <0.000050 0.00242 6.82 0.335 <0.000010
1-Apr-14 L1440389-15 <0.0010 0.166 0.0628 0.00055 0.00010 0.0423 <0.00010 <0.00050 <0.010 0.00113 76.7 <0.00010 0.00211 0.00321 <0.030 <0.000050 0.00215 6.78 0.309 <0.000010
7-May-14 L1454422-11 0.0067 0.125 0.0424 0.00048 0.00018 0.0279 <0.00010 <0.00050 <0.010 0.00046 56.6 <0.00010 0.00175 0.00212 <0.030 <0.000050 0.00144 4.61 0.183 <0.000010
27-May-14 L1462243-21 0.0068 0.190 0.0088 0.00036 0.00018 0.0280 <0.00010 <0.00050 <0.010 0.00098 35.4 <0.00010 0.00279 0.00173 <0.030 <0.000050 0.00129 2.85 0.157 <0.000010
3-Jun-14 L1466849-11 0.0109 0.230 0.0032 0.00027 <0.00010 0.0317 <0.00010 <0.00050 <0.010 0.00183 33.4 <0.00010 0.00378 0.00450 <0.030 <0.000050 0.00149 2.66 0.189 <0.000010
8-Jun-14 L1469016-13 0.0083 0.177 0.0096 0.00039 <0.00010 0.0341 <0.00010 <0.00050 <0.010 0.00140 32.4 <0.00010 0.00308 0.00446 <0.030 <0.000050 <0.00050 2.50 0.200 <0.000010
19-Jun-14 L1475203-18 0.0116 0.1270 0.0142 0.00047 <0.00010 0.0325 <0.00010 <0.00050 <0.010 0.001010 29.4 <0.00010 0.00203 0.00334 <0.030 <0.000050 0.00136 2.29 0.1700 <0.000010
26-Jun-14 L1479007-21 0.0437 0.16 0.0 0.00055 0.0002 0.0441 <0.00010 <0.00050 <0.010 0.0003 25.1 <0.00010 0.0005 0.00 <0.030 <0.000050 0.00066 1.83 0.07 <0.000010
2-Jul-14 L1482361-14 0.0489 0.13 0.0 0.00053 0.00020 0.0432 <0.00010 <0.00050 <0.010 0.0001 21.5 <0.00010 0.0003 <0.00050 <0.030 <0.000050 0.0006 1.48 0.05 <0.000010

7-Aug-14 L1500006-7 0.0114 0.054 0.03 0.00037 <0.00010 0.0299 <0.00010 <0.00050 <0.010 0.00026 16.3 <0.00010 0.00044 0.001 <0.030 <0.000050 <0.00050 1.24 0.061 <0.000010
9-Sep-14 L1517070-10 0.0081 0.062 0.0246 0.00039 <0.00010 0.0312 <0.00010 <0.00050 <0.010 0.000258 21.3 <0.00010 0.00053 0.00056 <0.030 <0.000050 <0.00050 1.54 0.075 <0.000010
12-Sep-14 L1517902-19 0.0064 0.0591 0.0259 0.00042 <0.00010 0.0294 <0.00010 <0.00050 <0.010 0.000407 22.6 <0.00010 0.00065 0.00097 <0.030 <0.000050 <0.00050 1.71 0.0744 <0.000010
21-Sep-14 L1522239-6 0.0924 0.187 0.11 0.00052 0.00055 0.0335 <0.00010 <0.00050 <0.010 0.00002 19.4 0.00014 <0.00010 <0.00050 0.1 <0.000050 <0.00050 1.16 0.002 <0.000010
28-Sep-14 L1527109-2 0.1510 0.270 0.109 0.00060 0.00049 0.0344 <0.00020 <0.0010 <0.010 <0.000020 19.4 0.00021 <0.00020 <0.00050 0.05 <0.00010 <0.0050 1.17 0.002 <0.000010
4-Oct-14 L1529967-16 0.0707 0.15 0.07 0.00055 0.00020 0.0352 <0.00010 <0.00050 <0.010 0.0001 24.9 <0.00010 0.0002 <0.00050 0.05 <0.000050 <0.00050 1.70 0.044 <0.000010

11-Nov-14 L1546887-17 0.0026 0.22 0.06 0.00054 <0.00010 0.0363 <0.00010 <0.00050 <0.010 0.0011 59.3 <0.00010 0.0027 0.00 <0.030 <0.000050 0.00216 5.16 0.25 <0.000010
18-Nov-14 L1549335-10 0.0037 0.24 0.04 0.00046 <0.00010 0.0370 <0.00010 <0.00050 <0.010 0.0013 57.9 <0.00010 0.0027 0.00 <0.030 <0.000050 0.00223 5.10 0.25 <0.000010
26-Nov-14 L1552499-5 0.0021 0.20 0.06 0.00052 <0.00010 0.0373 <0.00010 <0.00050 0.011 0.0012 62.0 0.00013 0.0025 0.00 <0.030 <0.000050 0.00211 5.42 0.25 <0.000010
4-Dec-14 L1556366-4 0.0017 0.202 0.06 0.00047 <0.00010 0.0380 <0.00010 <0.00050 <0.010 0.0015 62.9 <0.00010 0.0026 0.00 <0.030 <0.000050 0.00202 5.27 0.26 <0.000010
7-Dec-14 L1556392-10 0.0029 0.27 0.05 0.00049 <0.00010 0.0400 <0.00010 <0.00050 <0.010 0.0015 62.7 <0.00010 0.0025 0.00 <0.030 <0.000050 0.00204 5.88 0.27 <0.000010
24-Jan-15 L1570999-3 0.0023 0.143 0.05 0.00048 <0.00010 0.0357 <0.00010 <0.00050 <0.010 0.00088 60.0 <0.00010 0.00214 0.004 <0.030 <0.000050 0.00194 5.02 0.234 <0.000010
22-Feb-15 L1581377-20 0.0018 0.236 0.0667 0.00053 0.00013 0.0400 <0.00010 <0.00050 <0.010 0.000918 72.7 <0.00010 0.00216 0.00202 <0.030 <0.000050 0.00129 5.73 0.2600 <0.000010
21-Mar-15 L1590526-8 0.0010 0.169 0.056 0.00046 0.00014 0.0385 <0.00010 <0.00050 0.011 0.00104 64.8 <0.00010 0.00219 0.003 <0.030 <0.000050 0.00172 5.89 0.250 <0.000010
25-Apr-15 L1603745-8 0.0016 0.139 0.0412 0.00050 0.00011 0.0327 <0.00010 <0.000050 <0.010 0.000862 66.1 <0.00010 0.00244 0.00253 <0.030 <0.000050 0.00220 5.80 0.241 <0.0000050
12-May-15 L1612636-26 0.0120 0.334 0.00 0.00029 0.00011 0.0319 <0.00010 <0.000050 <0.010 0.0020 47.6 <0.00010 0.0042 0.002 <0.030 <0.000050 0.00180 4.19 0.23 <0.0000050
20-Jun-15 L1631335-3 0.0112 0.142 0.01 0.00036 <0.00010 0.0300 <0.00010 <0.000050 <0.010 0.0012 24.1 <0.00010 0.0021 0.004 <0.030 <0.000050 0.00120 1.95 0.18 <0.0000050
17-Jul-15 L1644833-2 0.0196 0.084 0.0300 0.00031 <0.00010 0.0308 <0.00010 <0.000050 <0.010 0.000382 17.5 <0.00010 0.00079 0.00059 <0.030 <0.000050 <0.0010 1.32 0.0927 <0.0000050

26-Aug-15 L1665599-25 0.0162 0.095 0.02 0.00038 <0.00010 0.0302 <0.00010 <0.000050 <0.010 0.0004 22 <0.00010 0.0009 0.001 <0.030 <0.000050 <0.0010 1.69 0.10 <0.0000050
24-Sep-15 L1679782-2 0.0045 0.16 0.04 0.00062 <0.00010 0.0351 <0.00010 <0.000050 <0.010 0.0011 43.5 <0.00010 0.0025 0.00 <0.030 <0.000050 0.00160 3.70 0.18 <0.0000050
26-Oct-15 L1694687-3 0.0045 0.202 0.02 0.00049 <0.00010 0.0354 <0.00010 <0.000050 <0.010 0.0017 45.2 <0.00010 0.0036 0.00 <0.030 <0.000050 0.00200 3.97 0.22 <0.0000050
15-Nov-15 L1704708-12 0.0025 0.23 0.05 0.00052 <0.00010 0.0393 <0.00010 <0.000050 <0.010 0.0015 64.3 <0.00010 0.0033 0.00 <0.030 <0.000050 0.00140 6.05 0.25 <0.0000050
19-Dec-15 L1716796-7 0.0016 0.182 0.06 0.00053 <0.00010 0.0404 <0.00010 <0.000050 <0.010 0.00130 74.7 <0.00010 0.00233 0.004 <0.030 <0.000050 0.00200 6.35 0.267 <0.0000050
23-Jan-16 L1727972-24 0.0013 0.200 0.0594 0.00056 <0.00010 0.0401 <0.00010 <0.000050 <0.010 0.001280 71.6 <0.00010 0.00231 0.00319 <0.030 <0.000050 0.00270 6.19 0.2610 <0.0000050
24-Feb-16 L1738788-6 0.0025 0.247 0.072 0.00050 <0.00010 0.0387 <0.00010 <0.000050 <0.010 0.00128 70.5 <0.00010 0.00286 0.002 <0.030 <0.000050 0.00240 6.70 0.294 <0.0000050
25-Mar-16 L1748992-7 0.0014 0.165 0.0514 0.00052 0.00011 0.0382 <0.00010 <0.000050 <0.010 0.001100 66.7 <0.00010 0.00254 0.00324 <0.030 <0.000050 0.00220 6.74 0.269 <0.0000050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC2 26-Apr-16 L1761558-24 0.0086 0.304 0.01 0.00038 0.00023 0.0367 <0.00010 <0.000050 <0.010 0.0022 47.7 <0.00010 0.0043 0.001 <0.030 <0.000050 0.00210 4.16 0.19 <0.0000050

17-May-16 L1772515-2 0.0112 0.109 0.02 0.00058 <0.00010 0.0320 <0.00010 <0.000050 <0.010 0.0006 35.1 <0.00010 0.0016 0.001 <0.030 <0.000050 0.00100 2.78 0.12 <0.0000050
19-Jun-16 L1787135-16 Replicate1 0.0117 0.109 0.0213 0.00042 <0.00010 0.0328 <0.00010 <0.000050 <0.010 0.000869 21.8 <0.00010 0.00170 0.00232 <0.030 <0.000050 <0.0010 1.87 0.1550 <0.0000050
19-Jun-16 L1787135-8 Replicate2 0.0126 0.113 0.02 0.00044 <0.00010 0.0334 <0.00010 <0.000050 <0.010 0.0009 22 <0.00010 0.0017 0.002 <0.030 <0.000050 <0.0010 1.93 0.16 <0.0000050
16-Jul-16 L1800582-9 0.0185 0.08 0.02 0.00039 <0.00010 0.0330 <0.00010 <0.000050 <0.010 0.0002 16.0 <0.00010 0.0005 <0.00050 <0.030 <0.000050 <0.0010 1.17 0.07 <0.0000050

20-Aug-16 L1818676-8 0.0113 0.058 0.02 0.00037 <0.00010 0.0292 <0.00010 <0.000050 <0.010 0.0003 14.4 <0.00010 0.0005 <0.00050 <0.030 <0.000050 <0.0010 1.12 0.07 <0.0000050
16-Sep-16 L1832249-6 0.0315 0.103 0.05 0.00043 <0.00010 0.0245 <0.00010 <0.000050 <0.010 0.0001 19.2 <0.00010 0.0002 <0.00050 <0.030 <0.000050 <0.0010 1.25 0.04 <0.0000050

25-Oct-2016 L1850386-7 0.00192 0.178 0.0794 0.00060 <0.00010 0.0395 <0.00010 <0.000050 <0.010 0.00107 53.4 <0.00010 0.00252 0.00235 <0.030 <0.000050 0.0015 4.67 0.235 <0.0000050
21-Nov-2016 L1862185-2 0.00131 0.218 0.0751 0.00055 <0.00010 0.0459 <0.00010 <0.000050 <0.010 0.00159 66.8 <0.00010 0.00345 0.00354 <0.030 <0.000050 0.0021 6.61 0.296 <0.0000050
17-Dec-2016 L1872192-1 0.00094 0.178 0.0362 0.00055 <0.00010 0.0409 <0.00010 <0.000050 <0.010 0.00186 73.0 <0.00010 0.00280 0.00503 <0.030 <0.000050 0.0019 6.29 0.259 <0.0000050
11-Feb-2017 L1891018-15 0.00117 0.192 0.0467 0.00044 <0.00010 0.0400 <0.00010 <0.000050 <0.010 0.00157 73.0 <0.00010 0.00236 0.00355 <0.030 <0.000050 0.0023 6.76 0.277 <0.0000050
21-May-2017 L1929753-35 Replicate1 0.0550 0.325 0.0045 0.00040 0.00011 0.0453 <0.00010 <0.000050 <0.010 0.000976 46.0 <0.00010 0.00166 0.00091 <0.030 <0.000050 0.0019 3.92 0.175 <0.0000050
21-May-2017 L1929753-24 Replicate2 0.0557 0.329 0.0096 0.00042 <0.00010 0.0394 <0.00010 <0.000050 <0.010 0.00148 45.6 0.00011 0.00460 0.00131 <0.030 <0.000050 0.0015 3.70 0.305 <0.0000050
26-Aug-2017 L1983785-22 0.0637 0.120 0.0460 0.00044 0.00013 0.0408 <0.00010 <0.000050 <0.010 0.0000439 20.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 1.43 0.0292 <0.0000050

26-Oct-17 L2015842-3 Replicate1 0.00271 0.190 0.0205 0.00053 <0.00010 0.0378 <0.00010 <0.000050 <0.010 0.00134 50.4 <0.00010 0.00344 0.00291 <0.030 <0.000050 0.0019 4.90 0.230 <0.0000050
26-Oct-17 L2015842-2 Replicate2 0.00262 0.193 0.0230 0.00051 <0.00010 0.0391 <0.00010 <0.000050 <0.010 0.00130 50.8 <0.00010 0.00341 0.00282 <0.030 <0.000050 0.0019 5.04 0.233 <0.0000050
21-Nov-17 L2028734-10 0.00642 0.346 0.0843 0.00054 0.00026 0.0403 <0.00010 <0.000050 <0.010 0.00179 64.4 <0.00010 0.00329 0.0125 0.181 0.000053 0.0032 6.06 0.257 <0.0000050
5-Dec-17 L2033141-3 0.00216 0.249 0.0525 0.00056 <0.00010 0.0378 <0.00010 <0.000050 <0.010 0.00141 66.5 <0.00010 0.00313 0.00318 <0.030 <0.000050 0.0022 6.26 0.288 <0.0000050
19-Jan-18 L2048146-8  0.00136 0.185 0.0869 0.0006 <0.00010 0.0386 <0.00010 <0.000050 <0.010 0.000948 70.6 <0.00010 0.00234 0.00254 <0.030 <0.000050 0.0023 6.52 0.277 <0.0000050
20-Feb-18 L2061201-4  0.00127 0.2 0.0559 0.00059 <0.00010 0.0445 <0.00010 <0.000050 <0.010 0.00158 78 <0.00010 0.00272 0.00391 <0.030 <0.000050 0.0019 7.52 0.306 <0.0000050
26-Mar-18 L2074292-2  0.00108 0.175 0.0784 0.00061 <0.00010 0.0423 <0.00010 <0.000050 <0.010 0.00117 82.8 <0.00010 0.00243 0.00291 <0.030 <0.000050 0.003 8.1 0.311 <0.0000050
22-Apr-18 L2084010-7  0.00112 0.137 0.0678 0.00067 0.00013 0.0398 <0.00010 <0.000050 <0.010 0.000931 78.9 <0.00010 0.00234 0.00329 <0.030 <0.000050 0.0027 7.04 0.269 <0.0000050
12-May-18 L2096514-4  0.0134 0.286 3.42 0.00098 0.03700 0.0748 0.00019 0.000148 <0.010 0.00306 41.6 0.00263 0.0063 0.189 15.700 0.004390 0.0028 5.39 0.285 <0.0000050
17-Jun-18 L2115837-7  0.0234 0.141 0.0174 0.00057 <0.00010 0.0359 <0.00010 <0.000050 <0.010 0.000664 28.9 <0.00010 0.00131 0.00103 <0.030 <0.000050 0.0014 2.35 0.156 <0.0000050
15-Jul-18 L2132363-7  0.00962 0.0845 0.0243 0.00045 <0.00010 0.0332 <0.00010 <0.000050 <0.010 0.00049 19.1 <0.00010 0.00094 0.00081 <0.030 <0.000050 <0.0010 1.53 0.107 <0.0000050

SC3
25-Jul-07 L535508-7 Replicate1 0.0367 0.131 0.0179 0.00038 0.00015 0.0265 <0.00050 <0.00050 <0.010 0.00075 22.4 <0.00050 0.00213 0.001 <0.030 <0.000050 <0.0050 1.82 0.134 <0.000010
25-Jul-07 L535508-6 Replicate2 0.0315 0.125 0.02 0.00038 0.00015 0.0258 <0.00050 <0.00050 <0.010 0.00074 22.4 <0.00050 0.0020 0.001 <0.030 <0.000050 <0.0050 1.71 0.131 <0.000010
23-Sep-07 L559547-8 0.0063 0.069 0.02 0.00040 <0.00010 0.0250 <0.00050 <0.00050 <0.010 0.0006 33.2 <0.00050 0.0012 0.00 0.15 <0.000050 <0.0050 2.61 0.12 <0.000010
26-Jun-08 L650936-23 0.0127 0.16 0.04 0.00040 <0.00010 0.0351 <0.00050 <0.00050 <0.010 0.0009 29.3 <0.00050 0.0022 0.00 <0.030 <0.000050 <0.0050 2.37 0.21 <0.000010
3-Jul-08 L652071-10 0.0426 0.40 0.22 <0.00010 <0.00010 0.0456 <0.00050 <0.00050 <0.010 0.0048 24.1 <0.00050 0.0076 0.257 1.84 0.0001 <0.0050 1.67 0.308 <0.000010

10-Sep-08 L683687-3 0.0092 0.074 0.04 0.00037 <0.00010 0.0294 <0.00050 <0.00050 <0.010 0.00048 23.9 <0.00050 0.0008 0.00 <0.030 <0.000050 <0.0050 1.80 0.095 <0.000010
5-Dec-08 L717413-19 <0.0010 0.067 0.0463 0.00047 0.00012 0.0332 <0.00050 <0.00050 <0.010 0.00072 51.0 <0.00050 0.00113 0.00393 <0.030 <0.000050 <0.0050 4.11 0.143 <0.000010

29-Mar-09 L749298-7 Replicate1 <0.0010 0.100 0.049 0.00046 0.00018 0.0357 <0.00050 <0.00050 <0.010 0.00075 65.9 <0.00050 0.00110 0.002 <0.030 <0.000050 <0.0050 5.61 0.189 <0.000010
29-Mar-09 L749298-6 Replicate2 <0.0010 0.101 0.05 0.00047 0.00019 0.0354 <0.00050 <0.00050 <0.010 0.00074 67.9 <0.00050 0.00109 0.002 <0.030 <0.000050 <0.0050 5.86 0.194 <0.000010
28-Apr-09 L759011-3 <0.0010 0.03 0.02 0.00103 <0.00010 0.0395 <0.00050 <0.00050 <0.010 0.0002 78.9 <0.00050 0.0020 0.03 <0.030 <0.000050 <0.0050 5.79 0.21 <0.000010

2-Jul-09 L787346-24 0.0059 0.15 0.04 0.00041 <0.00010 0.0306 <0.00050 <0.00050 <0.010 0.0011 31.8 <0.00050 0.0024 0.00 <0.030 <0.000050 <0.0050 3.10 0.23 <0.000010
22-Aug-09 L809879-18 0.0154 0.06 0.030 0.00036 <0.00010 0.0364 <0.00050 <0.00050 <0.010 0.0002 17 <0.00050 0.0003 0.003 <0.030 0.000083 <0.0050 1.11 0.06 <0.000010
26-Nov-09 L844495-23 0.0024 0.124 0.06 0.00049 0.00012 0.0341 <0.00050 <0.00050 <0.010 0.0008 56 <0.00050 0.0014 0.003 <0.030 <0.000050 <0.0050 4.78 0.21 <0.000010
17-Jan-10 L855505-9 <0.0010 0.077 0.04 0.00052 0.00011 0.0346 <0.00050 <0.00050 <0.010 0.0007 58.0 <0.00050 0.0012 0.00 <0.030 <0.000050 <0.0050 4.90 0.18 <0.000010
3-Mar-10 L866873-9 <0.0010 0.068 0.07 0.00052 0.00014 0.0340 <0.00050 <0.00050 <0.010 0.0005 61.3 <0.00050 0.0011 0.00 <0.030 <0.000050 <0.0050 5.06 0.19 <0.000010
28-Mar-10 L873293-11 0.0031 0.102 0.04 0.00045 0.00013 0.0306 <0.00050 <0.00050 0.011 0.00050 56.2 <0.00050 0.00100 0.004 <0.030 <0.000050 <0.0050 4.44 0.183 <0.000010
1-May-10 L884476-15 0.0033 0.211 0.02 0.00050 0.00028 0.0241 <0.00050 <0.00050 <0.010 0.00059 61.2 <0.00050 0.00238 0.002 <0.030 <0.000050 <0.0050 4.81 0.206 <0.000010
26-May-10 L891484-12 0.0075 0.17 0.02 0.00047 0.00012 0.0277 <0.00050 <0.00050 <0.010 0.0007 33.6 <0.00020 0.0016 0.00 <0.030 <0.000050 <0.0050 2.44 0.13 <0.000010

5-Jul-10 L905787-25 0.0087 0.09 0.05 0.00051 <0.00010 0.0376 <0.00050 <0.00050 <0.010 0.0006 27.8 <0.00020 0.0010 0.00 <0.030 <0.000050 <0.0050 2.21 0.15 <0.000010
3-Aug-10 L916942-12 0.0233 0.06 0.08 0.00037 0.00013 0.0413 <0.00050 <0.00050 <0.010 0.0000 15 <0.00020 <0.00010 0.00 <0.030 <0.000050 <0.0050 0.9 0.02 <0.000010
27-Aug-10 L926457-25 0.0055 0.06 0.03 0.00040 <0.00010 0.0294 <0.00050 <0.00050 <0.010 0.0004 20.9 <0.00020 0.0007 0.00 <0.030 <0.000050 <0.0050 1.47 0.10 <0.000010
28-Sep-10 L938295-12 0.0272 0.07 0.09 0.00056 0.0002 0.0297 <0.00050 <0.00050 <0.010 0.0001 26.2 <0.00020 0.0003 0.00 0.0 <0.000050 <0.0050 1.65 0.07 <0.000010
21-Oct-10 L946803-2 0.0044 0.13 0.04 0.00046 <0.00010 0.0282 <0.00050 <0.00050 <0.010 0.0006 46.4 0.00013 0.0025 0.00 <0.030 <0.000050 <0.0050 4.12 0.20 <0.000010
15-Nov-10 L955725-24 0.0021 0.123 0.09 0.00050 0.00011 0.0303 <0.00050 <0.00050 <0.010 0.00060 57.6 <0.00010 0.00177 0.004 <0.030 <0.000050 <0.0050 4.31 0.184 <0.000010
15-Dec-10 L963831-2 0.0011 0.154 0.08 0.00051 <0.00010 0.0342 <0.00050 <0.00050 <0.010 0.0008 61.4 <0.00010 0.0018 0.00 <0.030 <0.000050 <0.0050 5.48 0.24 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC3 1-Feb-11 L975149-4 <0.0010 0.09 0.04 0.00051 <0.00010 0.0371 <0.00050 <0.00050 <0.010 0.0010 63 <0.00010 0.0012 0.00 <0.030 <0.000050 <0.0050 5.7 0.24 <0.000010

5-Mar-11 L985810-4 <0.0010 0.11 0.04 0.00047 0.00010 0.0364 <0.00050 <0.00050 0.013 0.0008 70 <0.00010 0.0011 0.003 <0.030 <0.000050 <0.0050 5.8 0.19 <0.000010
31-Mar-11 L991777-5 <0.0010 0.08 0.03 0.00049 0.00013 0.0346 <0.00050 <0.00050 <0.010 0.0007 61 <0.00010 0.0012 0.00 <0.030 <0.000050 <0.0050 5.5 0.19 <0.000010
2-May-11 L1002688-10 <0.0010 0.06 0.04 0.00049 0.00015 0.0335 <0.00050 <0.00050 <0.010 0.0005 62.6 <0.00010 0.0011 0.00 <0.030 <0.000050 <0.0050 6.10 0.18 <0.000010
4-Jun-11 L1014013-10 0.0172 0.112 0.04 0.00055 0.00015 0.0294 <0.00050 <0.00050 <0.010 0.00035 27.5 <0.00010 0.00135 0.001 <0.030 <0.000050 <0.0050 1.99 0.119 <0.000010
4-Jul-11 L1028827-6 0.0100 0.107 0.0513 0.00041 <0.00010 0.0323 <0.00010 <0.00050 <0.010 0.00049 25.8 <0.00010 0.00105 0.00144 <0.030 <0.000050 0.00088 2.03 0.154 <0.000010

1-Aug-11 L1039955-14 0.0059 0.067 0.0404 0.00035 <0.00010 0.0287 <0.00010 <0.00050 <0.010 0.00043 19.8 <0.00010 0.00081 0.0011 <0.030 <0.000050 0.00050 1.49 0.098 <0.000010
4-Sep-11 L1054465-5 0.0928 0.167 0.09 0.00058 0.00039 0.0366 <0.00010 <0.00050 <0.010 0.00005 24.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.50 0.036 <0.000010
1-Oct-11 L1067383-6 0.0057 0.12 0.05 0.00057 <0.00010 0.0290 <0.00010 <0.00050 <0.010 0.0007 48.9 <0.00010 0.0018 0.00 <0.030 <0.000050 0.00142 3.68 0.16 <0.000010
26-Oct-11 L1079029-21 0.0030 0.13 0.07 0.00058 0.00017 0.0331 <0.00010 <0.00050 <0.010 0.0007 51.7 <0.00010 0.0018 0.00 0.05 <0.000050 0.00124 4.34 0.18 <0.000010
27-Nov-11 L1091310-6 0.0018 0.15 0.08 0.00062 0.00012 0.0388 <0.00010 <0.00050 <0.010 0.0007 63.5 <0.00020 0.0015 0.00 0.17 <0.000050 0.00166 5.16 0.20 <0.000010

9-Jan-12 L1103291-7 <0.0010 0.10 0.06 0.00055 0.00018 0.0355 <0.00010 <0.00050 <0.010 0.0008 61.3 <0.00010 0.0013 0.01 0.05 <0.000050 0.00148 4.97 0.19 <0.000010
27-Feb-12 L1119935-5 <0.0010 0.11 0.05 0.00057 0.00013 0.0412 <0.00010 <0.00050 0.010 0.0009 75 <0.00010 0.0013 0.00 <0.030 <0.000050 0.00188 6.09 0.20 <0.000010
27-Mar-12 L1131394-5 <0.0010 0.11 0.08 0.00061 0.00016 0.0415 <0.00010 <0.00050 0.013 0.0008 72 0.00011 0.0014 0.00 <0.030 <0.000050 0.00174 6.1 0.21 <0.000010
1-May-12 L1143005-6 0.0036 0.12 0.07 0.00050 0.00025 0.0269 <0.00010 <0.00050 <0.010 0.0004 56 <0.00010 0.0014 0.00 <0.030 <0.000050 0.00115 4.5 0.17 <0.000010
28-May-12 L1155050-6 0.0070 0.29 0.06 0.00046 0.00134 0.0212 <0.00010 <0.00050 <0.010 0.0008 45 <0.00010 0.0027 0.01 0.26 0.00010 0.00125 3.5 0.16 <0.000010
27-Jun-12 L1171873-3 0.0171 0.20 0.02 0.00036 <0.00010 0.0339 <0.00010 <0.00050 <0.010 0.0013 32 <0.00010 0.0033 0.00 <0.030 <0.000050 0.00085 2.4 0.29 <0.000010
1-Aug-12 L1190018-6 0.0149 0.085 0.03 0.00038 0.00013 0.0322 <0.00010 <0.00050 <0.010 0.0003 19.9 <0.00010 0.0006 0.001 <0.030 <0.000050 0.00052 1.41 0.10 <0.000010
5-Sep-12 L1206302-5 0.0096 0.06 0.06 0.00039 0.00010 0.0290 <0.00010 <0.00050 <0.010 0.0003 21.3 <0.00010 0.0005 0.00 0.0 <0.000050 0.00058 1.59 0.08 <0.000010
5-Oct-12 L1221669-23 0.0039 0.13 0.04 0.00044 <0.00010 0.0299 <0.00010 <0.00050 <0.010 0.0007 36.8 <0.00010 0.0016 0.00 <0.030 <0.000050 0.00074 2.86 0.13 <0.000010
2-Dec-12 L1246043-20 <0.0010 0.14 0.05 0.00052 <0.00010 0.0410 <0.00010 <0.00050 <0.010 0.0012 64.0 <0.00010 0.0018 0.00 <0.030 <0.000050 0.00161 5.28 0.22 <0.000010
9-Feb-13 L1267868-12 <0.0010 0.12 0.07 0.00050 0.00011 0.0399 <0.00010 <0.00050 <0.010 0.0008 68.9 <0.00010 0.0013 0.00 <0.030 <0.000050 0.00094 5.58 0.20 <0.000010
4-Mar-13 L1275970-16 <0.0010 0.108 0.08 0.00050 0.00016 0.0409 <0.00010 <0.00050 <0.010 0.0008 68.2 <0.00010 0.0012 0.00 <0.030 <0.000050 0.00153 5.85 0.20 <0.000010
31-Mar-13 L1285027-16 <0.0010 0.108 0.08 0.00052 0.00016 0.0397 <0.00010 <0.00050 0.011 0.00076 71.9 <0.00010 0.00129 0.003 <0.030 <0.000050 0.00164 5.98 0.203 <0.000010
5-Jun-13 L1313500-12 Replicate1 0.0095 0.218 0.027 0.00034 0.00026 0.0296 <0.00010 <0.00050 <0.010 0.00140 32.5 <0.00010 0.00359 0.004 0.07 <0.000050 0.00106 2.38 0.210 <0.000010
5-Jun-13 L1313500-7 Replicate2 0.0093 0.216 0.009 0.00025 <0.00010 0.0299 <0.00010 <0.00050 <0.010 0.00135 25.6 <0.00010 0.00352 0.003 <0.030 <0.000050 0.00069 2.36 0.207 <0.000010
4-Sep-13 L1359396-8 Replicate1 0.0131 0.047 0.041 0.00033 0.00011 0.0370 <0.00010 <0.00050 <0.010 0.00013 15.1 <0.00010 0.00014 <0.00050 <0.030 <0.000050 <0.00050 1.00 0.043 <0.000010
4-Sep-13 L1359396-7 Replicate2 0.0144 0.046 0.043 0.00033 0.00011 0.0370 <0.00010 <0.00050 <0.010 0.00013 14.9 <0.00010 0.00016 <0.00050 <0.030 <0.000050 <0.00050 1.00 0.043 <0.000010

18-Nov-13 L1393661-23 <0.0010 0.166 0.095 0.00044 <0.00010 0.0375 <0.00010 <0.00050 <0.010 0.00130 52.1 <0.00010 0.00238 0.0049 0.033 <0.000050 0.00143 5.15 0.252 <0.000010
26-Nov-13 L1398084-5 0.0020 0.184 0.072 0.00049 <0.00010 0.0362 <0.00010 <0.00050 <0.010 0.00075 55.4 <0.00010 0.00174 0.0026 <0.030 <0.000050 0.00151 4.68 0.217 <0.000010
3-Dec-13 L1400285-17 Replicate1 <0.0010 0.160 0.086 0.00049 <0.00010 0.0390 <0.00010 <0.00050 <0.010 0.00127 58.8 <0.00010 0.00221 0.0049 <0.030 <0.000050 0.00170 4.87 0.255 <0.000010
3-Dec-13 L1400285-14 Replicate2 <0.0010 0.156 0.092 0.00047 <0.00010 0.0386 <0.00010 <0.00050 <0.010 0.00119 60.5 <0.00010 0.00219 0.0045 <0.030 <0.000050 0.00164 4.87 0.250 <0.000010
10-Dec-13 L1403324-16 0.0017 0.137 0.072 0.00047 <0.00010 0.0390 <0.00010 <0.00050 <0.010 0.00077 62.9 <0.00010 0.00147 0.0024 <0.030 <0.000050 0.00186 5.12 0.185 <0.000010
20-Dec-13 L1406946-18 <0.0010 0.120 0.076 0.00050 <0.00010 0.0380 <0.00010 <0.00050 <0.010 0.00086 63.3 <0.00010 0.00154 0.0024 <0.030 <0.000050 0.00173 4.84 0.201 <0.000010
15-Jan-14 L1413912-7 0.0123 0.077 0.065 0.00043 0.00018 0.0348 <0.00010 <0.00050 <0.010 0.00025 49.6 <0.00010 0.00034 0.0059 0.045 <0.000050 0.00105 3.97 0.055 <0.000010
1-Apr-14 L1440389-27 <0.0010 0.155 0.072 0.00052 0.00012 0.0387 <0.00010 <0.00050 <0.010 0.00086 73.1 <0.00010 0.00163 0.0026 <0.030 <0.000050 0.00200 6.16 0.254 <0.000010

27-May-14 L1462243-23 0.0069 0.170 0.034 0.00038 0.00047 0.0249 <0.00010 <0.00050 <0.010 0.00041 32.9 <0.00010 0.00174 0.0024 0.065 <0.000050 0.00146 2.62 0.121 <0.000010
3-Jun-14 L1466849-13 0.0087 0.191 0.014 0.00031 0.00015 0.0272 <0.00010 <0.00050 <0.010 0.00061 31.9 <0.00010 0.00212 0.0011 <0.030 <0.000050 0.00134 2.46 0.143 <0.000010
8-Jun-14 L1469016-17 0.0070 0.195 0.013 0.00029 <0.00010 0.0282 <0.00010 <0.00050 <0.010 0.00093 31.5 <0.00010 0.00261 0.0018 <0.030 <0.000050 0.00107 2.41 0.192 <0.000010
19-Jun-14 L1475203-17 0.0107 0.161 0.030 0.00038 <0.00010 0.0275 <0.00010 <0.00050 <0.010 0.00083 30.3 <0.00010 0.00217 0.0020 <0.030 <0.000050 0.00148 2.24 0.184 <0.000010
26-Jun-14 L1479007-22 0.0262 0.165 0.046 0.00047 0.00019 0.0415 <0.00010 <0.00050 <0.010 0.00026 26.5 <0.00010 0.00040 0.0008 <0.030 <0.000050 0.00079 1.92 0.068 <0.000010
2-Jul-14 L1482361-25 0.0512 0.170 0.060 0.00045 0.00026 0.0458 <0.00010 <0.00050 <0.010 0.00005 22.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00066 1.43 0.017 <0.000010
9-Sep-14 L1517070-9 0.0094 0.076 0.034 0.00033 <0.00010 0.0307 <0.00010 <0.00050 <0.010 0.00027 21.2 <0.00010 0.00063 0.0007 <0.030 <0.000050 <0.00050 1.66 0.091 <0.000010
12-Sep-14 L1517902-18 0.0069 0.078 0.033 0.00037 <0.00010 0.0290 <0.00010 <0.00050 <0.010 0.00043 24.0 <0.00010 0.00079 0.0011 <0.030 <0.000050 <0.00050 1.78 0.090 <0.000010
21-Sep-14 L1522239-5 0.1000 0.224 0.204 0.00049 0.00061 0.0416 <0.00010 <0.00050 <0.010 0.00003 21.9 0.00023 <0.00010 0.0009 0.172 0.000118 <0.00050 1.27 0.006 <0.000010
28-Sep-14 L1527109-1 0.1390 0.268 0.093 0.00050 0.00041 0.0327 <0.00020 <0.0010 <0.010 0.00002 20.1 <0.00020 <0.00020 0.0006 0.031 <0.00010 <0.0050 1.16 0.006 <0.000010
4-Oct-14 L1529967-15 0.0722 0.154 0.290 0.00053 0.00037 0.0384 <0.00010 <0.00050 <0.010 0.00008 25.6 0.00031 0.00030 0.0019 0.296 0.000180 0.00059 1.78 0.061 <0.000010

11-Nov-14 L1546887-19 0.0024 0.169 0.087 0.00046 <0.00010 0.0334 <0.00010 <0.00050 <0.010 0.00072 54.4 <0.00010 0.00192 0.0021 <0.030 <0.000050 0.00174 4.60 0.184 <0.000010
18-Nov-14 L1549335-11 0.0045 0.221 0.075 0.00047 <0.00010 0.0347 <0.00010 <0.00050 <0.010 0.00070 55.3 <0.00010 0.00175 0.0020 <0.030 <0.000050 0.00177 4.62 0.183 <0.000010
26-Nov-14 L1552499-4 0.0019 0.162 0.096 0.00046 <0.00010 0.0350 <0.00010 <0.00050 <0.010 0.00085 56.2 <0.00010 0.00188 0.0026 <0.030 <0.000050 0.00175 4.83 0.191 <0.000010
4-Dec-14 L1556366-3 0.0016 0.151 0.090 0.00045 <0.00010 0.0356 <0.00010 <0.00050 <0.010 0.00083 60.0 <0.00010 0.00177 0.0023 <0.030 <0.000050 0.00180 4.79 0.191 <0.000010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) 

Arsenic 
(As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals

ALS Sample 
No. QA/QC

Total Metals (cont'd)

Site 
Name Date
SC3 7-Dec-14 L1556392-11 0.0018 0.187 0.099 0.00046 <0.00010 0.0360 <0.00010 <0.00050 <0.010 0.00065 58.1 <0.00010 0.00149 0.0020 <0.030 <0.000050 0.00168 5.14 0.186 <0.000010

22-Feb-15 L1581377-19 <0.0010 0.157 0.099 0.00049 0.00015 0.0370 <0.00010 <0.00050 <0.010 0.00062 62.2 <0.00010 0.00148 0.0020 <0.030 <0.000050 0.00074 4.87 0.181 <0.000010
12-May-15 L1612636-25 0.0112 0.257 0.041 0.00036 0.00050 0.0283 <0.00010 <0.000050 <0.010 0.00054 46.3 <0.00010 0.00167 0.0022 0.113 <0.000050 0.00150 3.85 0.123 <0.0000050
26-Aug-15 L1665599-24 0.0168 0.084 0.060 0.00040 <0.00010 0.0310 <0.00010 <0.000050 <0.010 0.00024 22.0 <0.00010 0.00059 0.0011 0.054 <0.000050 <0.0010 1.64 0.084 <0.0000050
17-Nov-15 L1704732-4 0.0027 0.194 0.054 0.00047 <0.00010 0.0343 <0.00010 <0.000050 <0.010 0.00093 56.2 <0.00010 0.00251 0.0023 <0.030 <0.000050 0.00170 5.16 0.212 <0.0000050
23-Jan-16 L1727972-17 0.0018 0.174 0.088 0.00052 <0.00010 0.0381 <0.00010 <0.000050 <0.010 0.00082 67.1 <0.00010 0.00164 0.0031 0.031 <0.000050 0.00240 5.75 0.192 <0.0000050
26-Apr-16 L1761558-23 0.0081 0.241 0.040 0.00043 0.00031 0.0314 <0.00010 <0.000050 <0.010 0.00067 45.2 <0.00010 0.00258 0.0020 0.067 <0.000050 0.00170 3.80 0.143 <0.0000050
16-Jul-16 L1800582-10 0.0195 0.068 0.034 0.00041 <0.00010 0.0325 <0.00010 <0.000050 <0.010 0.00014 16.1 <0.00010 0.00027 <0.00050 <0.030 <0.000050 <0.0010 1.16 0.052 <0.0000050
25-Oct-16 L1850386-3 0.00177 0.158 0.0966 0.00061 0.00011 0.0386 <0.00010 <0.000050 <0.010 0.000756 53.9 <0.00010 0.00189 0.00192 <0.030 <0.000050 0.0015 4.64 0.191 <0.0000050
11-Feb-17 L1891018-14 0.00087 0.136 0.0951 0.00040 <0.00010 0.0388 <0.00010 <0.000050 <0.010 0.000865 69.0 <0.00010 0.00151 0.00231 <0.030 <0.000050 0.0019 6.28 0.195 <0.0000050
21-May-17 L1929753-31 0.0449 0.289 0.0192 0.00044 0.00019 0.0337 <0.00010 <0.000050 <0.010 0.000219 42.2 0.00086 0.00028 0.00061 <0.030 <0.000050 0.0016 3.14 0.0404 <0.0000050
26-Aug-17 L1983785-23 0.0495 0.108 0.0502 0.00040 0.00010 0.0374 <0.00010 <0.000050 <0.010 0.0000698 21.1 <0.00010 0.00020 <0.00050 <0.030 <0.000050 <0.0010 1.43 0.0547 <0.0000050
28-Oct-17 L2015832-8 0.0216 0.145 0.0495 0.00050 <0.00010 0.0433 <0.00010 <0.000050 <0.010 0.000338 43.6 <0.00010 0.00101 0.00103 <0.030 <0.000050 0.0011 3.68 0.135 <0.0000050
21-Nov-17 L2028734-11 0.00253 0.209 0.477 0.00056 0.00173 0.0370 <0.00010 <0.000050 <0.010 0.00136 62.9 <0.00010 0.00269 0.0716 1.70 0.000558 0.0022 6.14 0.220 <0.0000050
5-Dec-17 L2033141-4  0.00232 0.212 0.0855 0.00054 <0.00010 0.0328 <0.00010 <0.000050 <0.010 0.000764 62.9 <0.00010 0.0021 0.00216 <0.030 <0.000050 0.002 5.53 0.212 <0.0000050
20-Jan-18 L2048146-10  0.00133 0.138 0.109 0.00055 0.00011 0.0346 <0.00010 <0.000050 <0.010 0.000619 66.6 <0.00010 0.00147 0.00219 <0.030 <0.000050 0.0018 5.92 0.179 <0.0000050
20-Feb-18 L2061201-13  0.00083 0.143 0.0934 0.00045 <0.00010 0.0395 <0.00010 <0.000050 <0.010 0.000932 73.5 <0.00010 0.00186 0.00227 <0.030 <0.000050 0.0023 6.12 0.214 <0.0000050
26-Mar-18 L2074292-1 Replicate1 0.00092 0.131 0.113 0.00058 <0.00010 0.0397 <0.00010 <0.000050 <0.010 0.000689 76.8 <0.00010 0.00158 0.00223 <0.030 <0.000050 0.0024 7.25 0.216 <0.0000050
26-Mar-18 L2074292-4 Replicate2 0.00084 0.131 0.101 0.00059 <0.00010 0.0354 <0.00010 <0.000050 <0.010 0.000609 73.7 <0.00010 0.00142 0.00208 <0.030 <0.000050 0.0024 6.5 0.195 <0.0000050
22-Apr-18 L2084010-8  0.0015 0.0967 0.0992 0.00057 0.00016 0.0355 <0.00010 <0.000050 <0.010 0.000499 69.6 <0.00010 0.00141 0.00275 <0.030 <0.000050 0.0021 5.96 0.180
12-May-18 L2096514-5 Replicate1 0.0108 0.215 3.34 0.00087 0.0325 0.0690 0.00017 0.000138 <0.010 0.00282 41.2 0.00293 0.00638 0.171 14.40 0.00411 0.0025 5.06 0.288 <0.0000050
12-May-18 L2096514-6 Replicate2 0.0113 0.211 3.01 0.00087 0.0321 0.0622 0.00016 0.000124 <0.010 0.00269 40.2 0.00254 0.00606 0.162 13.60 0.00395 0.0023 4.74 0.271 <0.0000050
17-Jun-18 L2115837-8  0.0174 0.11 0.0509 0.00058 <0.00010 0.0339 <0.00010 <0.000050 <0.010 0.000295 29.5 <0.00010 0.00052 0.00065 <0.030 <0.000050 0.0013 2.35 0.083 <0.0000050
15-Jul-18 L2132363-8  0.00956 0.0728 0.0306 0.00046 <0.00010 0.0314 <0.00010 <0.000050 <0.010 0.000363 19.2 <0.00010 0.00072 0.00081 <0.030 <0.000050 <0.0010 1.49 0.0911 <0.0000050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)

SCT
26-Jun-08 L650936-31 0.002900 <0.0025 <0.30 2.600 0.00127 1.27 <0.000050 <2.0 0.143 <0.00050 <0.00050 <0.010 0.000257 <0.0050 <0.0050
9-Sep-08 L682706-5 0.001550 0.00097 <0.30 1.840 0.00066 1.16 <0.000010 <2.0 0.107 <0.00010 <0.00010 <0.010 0.000174 <0.0010 0.0016
6-Dec-08 L717413-12 0.00326 0.00281 <0.30 3.710 0.00205 2.26 <0.000010 <2.0 0.344 <0.00010 <0.00010 <0.010 0.000661 <0.0010 0.0080

28-Mar-09 L748538-10 0.00333 0.00165 <0.30 4.480 0.00173 2.33 <0.000010 2.1 0.452 <0.00010 <0.00010 <0.010 0.000799 <0.0010 0.0045
2-Jul-09 L787346-25 0.00213 0.00285 <0.30 2.150 0.00134 1.35 <0.000010 <2.0 0.155 <0.00010 <0.00010 <0.010 0.000302 <0.0010 0.0038

26-Nov-09 L844495-24 0.00296 0.00354 <0.30 3.990 0.00166 2.21 <0.000010 <2.0 0.434 <0.00010 <0.00010 <0.010 0.000655 <0.0010 0.0124
28-Mar-10 L873293-8 0.002720 0.00145 <0.30 4.110 0.00147 2.10 <0.000010 <2.0 0.427 <0.00010 <0.00010 <0.010 0.000663 <0.0010 0.0049

5-Jul-10 L905787-22 0.00166 0.00128 <0.30 1.95 0.00081 1.17 <0.000010 <2.0 0.145 <0.00010 <0.00010 <0.010 0.000232 <0.0010 0.0014
27-Aug-10 L926457-22 0.001450 0.00104 <0.30 1.680 0.00053 1.02 <0.000010 <2.0 0.102 <0.00010 <0.00010 <0.010 0.000169 <0.0010 0.0016
15-Nov-10 L955725-21 0.003160 0.00433 <0.30 3.970 0.00186 2.06 <0.000010 <2.0 0.406 <0.00010 <0.00010 <0.010 0.000580 <0.0010 0.0087
31-Mar-11 L991777-14 0.00303 0.00198 <0.30 4.380 0.00136 2.33 <0.000010 <2.0 0.510 <0.00010 <0.00010 <0.010 0.000705 <0.0010 0.0054

4-Jul-11 L1028827-3 0.00168 0.00189 <0.30 2.040 0.00087 1.25 <0.000010 <2.0 0.155 <0.000010 <0.00010 <0.010 0.000235 <0.0010 <0.0030
5-Sep-11 L1054953-11 0.00205 <0.00050 <0.30 2.540 0.00099 1.10 <0.000010 <2.0 0.122 0.00002 <0.00010 <0.010 0.000197 <0.0010 <0.0030

27-Nov-11 L1091310-7 0.00399 0.00321 <0.30 4.600 0.00182 2.46 <0.000010 <2.0 0.436 0.00001 <0.00010 <0.010 0.000654 <0.0010 0.0062
27-Mar-12 L1131394-7 0.00384 0.00131 <0.30 4.660 0.00164 2.43 <0.000010 2.0 0.482 <0.000010 <0.00010 <0.010 0.000765 <0.0010 <0.0030
27-Jun-12 L1171873-4 0.002080 0.00145 <0.30 2.300 0.00105 1.30 <0.000010 <2.0 0.157 0.00001 <0.00010 <0.010 0.000284 <0.0010 <0.0030
5-Sep-12 L1206302-7 0.001440 0.00105 <0.30 1.790 0.00057 1.16 <0.000010 <2.0 0.105 0.00001 <0.00010 <0.010 0.000147 <0.0010 <0.0030
2-Dec-12 L1246043-51 Replicate1 0.003730 0.00265 <0.30 4.670 0.00149 2.10 <0.000010 <2.0 0.407 <0.000010 <0.00010 <0.010 0.000632 <0.0010 0.0079
2-Dec-12 L1246043-1 Replicate2 0.004130 0.00265 <0.30 4.660 0.00150 2.13 <0.000010 <2.0 0.426 0.00002 <0.00010 <0.010 0.000703 <0.0010 0.008
6-Feb-13 L1267070-3 0.003640 0.00162 <0.30 4.760 0.00134 2.12 <0.000010 <2.0 0.450 <0.000010 <0.00010 <0.010 0.000677 <0.0010 0.0040
4-Jun-13 L1313121-24 0.002500 0.00090 <0.30 2.440 0.00119 1.29 <0.000010 <2.0 0.183 0.00001 <0.00010 <0.010 0.000298 <0.0010 <0.0030

10-Sep-13 L1362721-9 0.001130 <0.00050 <0.30 1.640 0.00044 0.89 <0.000010 <2.0 0.077 0.00001 <0.00010 <0.010 0.000102 <0.0010 <0.0030
18-Dec-13 L1406226-1 0.003440 0.00323 <0.30 4.360 0.00134 2.02 <0.000010 <2.0 0.408 <0.000010 <0.00010 0.010 0.000646 <0.0010 0.0123
19-Jan-14 L1415007-4 0.003090 0.00260 <0.30 4.810 0.00191 1.88 <0.000010 <2.0 0.421 <0.000010 <0.00010 <0.010 0.000622 <0.0010 0.0079
1-Apr-14 L1440389-12 0.003180 0.00151 <0.30 5.430 0.00113 2.07 <0.000010 <2.0 0.490 <0.000010 <0.00010 0.010 0.000702 <0.0010 0.0058
2-Jul-14 L1482361-15 0.001370 <0.00050 <0.30 1.990 0.00058 0.97 <0.000010 <2.0 0.092 0.00001 <0.00010 <0.010 0.000098 <0.0010 <0.0030

11-Nov-14 L1546887-16 0.002900 0.00582 <0.30 4.340 0.00165 2.17 <0.000010 <2.0 0.396 0.00001 <0.00010 0.013 0.000642 <0.0010 0.0156
22-Feb-15 L1581377-16 0.002990 0.00286 <0.30 4.730 0.00146 2.14 <0.000010 <2.0 0.499 <0.000010 <0.00010 <0.010 0.000678 <0.0010 0.0069
13-May-15 L1612636-36 0.002530 0.00140 <0.30 3.860 0.00257 1.65 <0.000010 <2.0 0.306 0.00001 <0.00010 <0.010 0.000342 <0.00050 <0.0030
26-Aug-15 L1665599-35 0.001260 <0.00050 <0.30 2.160 0.00044 0.91 <0.000010 <2.0 0.091 0.00001 <0.00010 <0.010 0.000041 <0.00050 <0.0030
15-Nov-15 L1704708-9 0.003790 0.00862 <0.30 5.070 0.00151 2.18 <0.000010 <2.0 0.444 <0.000010 <0.00010 <0.010 0.000699 <0.00050 0.0313
23-Jan-16 L1727972-22 0.003560 0.00480 <0.30 4.790 0.00126 2.24 <0.000010 <2.0 0.456 <0.000010 <0.00010 0.015 0.000657 <0.00050 0.0189
26-Apr-16 L1761558-34 0.003800 0.00262 <0.30 4.190 0.00190 2.37 <0.000010 <2.0 0.292 0.00002 <0.00010 0.020 0.000560 0.0010 0.0045
16-Jul-16 L1800582-36 Replicate1 0.001170 <0.00050 <0.30 1.580 0.00044 0.84 <0.000010 <2.0 0.076 0.00001 <0.00010 <0.010 0.000084 <0.00050 <0.0030
16-Jul-16 L1800582-35 Replicate2 0.000788 <0.00050 <0.30 0.239 0.00037 0.92 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 0.000025 <0.00050 <0.0030 <0.000050 0.000066

25-Oct-2016 L1850386-13 0.00352 0.00535 <0.30 4.24 0.00141 1.86 <0.000010 <2.0 0.374 0.000010 <0.00010 <0.010 0.000580 <0.00050 0.0170
10-Feb-2017 L1891018-6 0.00309 0.00270 <0.30 5.32 0.00111 1.90 <0.000010 <2.0 0.452 <0.000010 <0.00010 <0.010 0.000625 <0.00050 0.0107
20-May-2017 L1929753-6 0.00259 0.00210 <0.30 3.92 0.00230 1.56 <0.000010 <2.0 0.303 0.000010 <0.00010 <0.010 0.000365 <0.00050 <0.0030
26-Aug-2017 L1983785-20 0.00131 <0.00050 <0.30 2.79 0.000547 0.738 <0.000010 <2.0 0.0866 0.000015 <0.00010 <0.010 0.000030 <0.00050 <0.0030
25-Nov-2017 L2030143-7  0.00369 0.00639 <0.30 5 0.00166 2.1 <0.000010 <2.0 0.462 0.000012 <0.00010 <0.010 0.000710 <0.00050 0.0203
20-Feb-2018 L2061201-5  0.00382 0.00409 <0.30 5.37 0.0015 2.16 <0.000010 <2.0 0.515 <0.000010 <0.00010 <0.010 0.000773 <0.00050 0.0153
12-May-2018 L2096514-1  0.0023 0.00659 <0.30 5.26 0.00176 8.65 0.000105 <2.0 0.276 0.000066 <0.00010 0.348 0.000535 0.02370 0.0418

SC0
27-Nov-12 L1243651-5 0.001800 0.00085 <0.30 0.503 0.00030 1.37 <0.000010 <2.0 0.287 <0.000010 <0.00010 <0.010 0.000107 <0.0010 <0.0030
12-Dec-12 L1250701-16 0.002110 0.00115 <0.30 0.589 0.00030 1.60 <0.000010 2.4 0.336 <0.000010 <0.00010 <0.010 0.000141 <0.0010 0.0038
31-Jan-13 L1264309-14 0.002290 0.00074 <0.30 0.585 0.00016 1.45 <0.000010 2.7 0.337 <0.000010 <0.00010 <0.010 0.000138 <0.0010 0.0031
19-Feb-13 L1271673-3 0.002150 0.00055 <0.30 0.625 0.00021 1.37 <0.000010 3.0 0.357 <0.000010 <0.00010 <0.010 0.000151 <0.0010 <0.0030
14-Mar-13 L1279839-23 0.002290 0.00051 <0.30 0.675 0.00015 1.43 <0.000010 3.5 0.361 <0.000010 <0.00010 <0.010 0.000171 <0.0010 <0.0030
24-Apr-13 L1294452-6 0.002240 0.00053 <0.30 0.753 0.00035 1.51 <0.000010 3.2 0.41 <0.000010 <0.00010 <0.010 0.000202 <0.0010 <0.0030
19-May-13 L1304309-4 0.001290 <0.00050 <0.30 0.412 0.00035 1.13 <0.000010 <2.0 0.157 <0.000010 <0.00010 <0.010 0.000074 <0.0010 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Date
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Dissolved Metals (cont'd)

Site 
Name
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)
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(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC0 28-May-13 L1309095-6 0.000956 <0.00050 <0.30 0.390 0.00025 1.06 <0.000010 <2.0 0.119 <0.000010 <0.00010 <0.010 0.000056 <0.0010 <0.0030

6-Jun-13 L1313730-3 0.001020 <0.00050 <0.30 0.33 0.00027 1.02 <0.000010 <2.0 0.13 <0.000010 <0.00010 <0.010 0.000055 <0.0010 <0.0030
13-Jun-13 L1317318-10 Replicate1 0.001070 <0.00050 <0.30 0.358 0.00023 0.80 <0.000010 <2.0 0.098 <0.000010 <0.00010 <0.010 0.000039 <0.0010 <0.0030
13-Jun-13 L1317318-3 Replicate2 0.001080 <0.00050 <0.30 0.396 0.00023 0.90 <0.000010 <2.0 0.101 <0.000010 <0.00010 <0.010 0.000046 <0.0010 0.0031
22-Jun-13 L1321448-3 Replicate1 0.000728 <0.00050 <0.30 0.203 0.00015 0.58 <0.000010 <2.0 0.065 <0.000010 <0.00010 <0.010 0.000032 <0.0010 <0.0030
22-Jun-13 L1321448-9 Replicate2 0.000726 <0.00050 <0.30 0.294 0.00017 0.59 <0.000010 <2.0 0.07 <0.000010 <0.00010 <0.010 0.00004 <0.0010 <0.0030
15-Jul-13 L1334719-3 0.000543 <0.00050 <0.30 0.16 0.00014 0.46 <0.000010 <2.0 0.06 0.00001 <0.00010 <0.010 0.000033 <0.0010 <0.0030

13-Aug-13 L1348329-1 0.000489 <0.00050 <0.30 0.154 <0.00010 0.42 <0.000010 <2.0 0.055 <0.000010 <0.00010 <0.010 0.00002 <0.0010 <0.0030
21-Sep-13 L1366991-6 0.000680 <0.00050 <0.30 0.208 0.00016 0.52 <0.000010 <2.0 0.077 <0.000010 <0.00010 <0.010 0.00003 <0.0010 <0.0030
22-Oct-13 L1383767-2 0.001410 <0.00050 <0.30 0.377 0.00027 0.81 <0.000010 <2.0 0.126 <0.000010 <0.00010 <0.010 0.00006 <0.0010 <0.0030
19-Nov-13 L1395276-3 0.001810 0.00057 <0.30 0.486 0.00030 1.28 <0.000010 2.5 0.272 <0.000010 <0.00010 <0.010 0.000112 <0.0010 <0.0030

7-Jan-14 L1410206-4 0.002000 0.00056 <0.30 0.580 0.00021 1.39 <0.000010 3.3 0.324 <0.000010 <0.00010 <0.010 0.000141 <0.0010 <0.0030
27-Mar-14 L1439023-2 0.001600 0.00069 <0.30 0.484 0.00045 1.18 <0.000010 2.1 0.261 <0.000010 <0.00010 <0.010 0.000120 <0.0010 0.0050
20-Jun-14 L1475184-12 0.000639 <0.00050 <0.30 0.256 0.00023 0.95 <0.000010 <2.0 0.106 <0.000010 <0.00010 <0.010 0.000026 <0.0010 <0.0030
26-Aug-14 L1508870-21 0.000379 <0.00050 <0.30 0.148 <0.00010 0.50 <0.000010 <2.0 0.047 <0.000010 <0.00010 <0.010 0.000021 <0.0010 <0.0030
31-Jan-15 L1573724-12 0.001780 0.00107 <0.30 0.775 0.00031 1.52 <0.000010 3.4 0.32 <0.000010 <0.00010 <0.010 0.000139 <0.0010 0.004
4-Apr-15 L1595311-2 Replicate1 0.000855 <0.00050 <0.30 0.429 0.00017 0.66 <0.000010 1.5 0.147 <0.000010 <0.00010 <0.010 0.000059 <0.00050 0.0018
4-Apr-15 L1595311-3 Replicate2 0.000810 <0.00050 <0.30 0.396 0.00013 0.61 <0.000010 1.3 0.134 <0.000010 <0.00010 <0.010 0.000054 <0.00050 0.0015

16-Aug-15 L1658768-3 0.000717 <0.00050 <0.30 0.169 0.00017 0.44 <0.000010 <2.0 0.069 <0.000010 <0.00010 <0.010 0.000032 <0.00050 <0.0030
20-Sep-15 L1676224-2 0.001530 <0.00050 <0.30 0.351 0.00028 0.87 <0.000010 <2.0 0.134 <0.000010 <0.00010 <0.010 0.000076 <0.00050 <0.0030
27-Sep-15 L1679927-2 0.001770 0.00089 <0.30 0.447 0.00033 1.26 <0.000010 <2.0 0.177 <0.000010 <0.00010 <0.010 0.000062 <0.00050 <0.0030
4-Oct-15 L1683443-2 0.002190 <0.00050 <0.30 0.427 0.00030 0.97 <0.000010 <2.0 0.162 <0.000010 <0.00010 <0.010 0.000092 <0.00050 <0.0030
11-Oct-15 L1687458-2 0.001680 <0.00050 <0.30 0.521 0.00028 0.71 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000057 <0.00050 <0.0030
17-Oct-15 L1689873-2 0.001130 <0.00050 <0.30 0.352 0.00031 0.77 <0.000010 <2.0 0.106 0.00001 <0.00010 <0.010 0.00006 <0.00050 <0.0030
6-Jan-16 L1721512-1 Replicate1 0.002340 0.0011 <0.30 0.744 0.00023 1.77 <0.000010 2.7 0.386 <0.000010 <0.00010 <0.010 0.00014 <0.00050 0.003
6-Jan-16 L1721512-3 Replicate2 0.002200 0.0011 <0.30 0.750 0.00029 1.79 <0.000010 2.7 0.383 <0.000010 <0.00010 <0.010 0.00014 <0.00050 0.004
5-Mar-16 L1742100-1 0.002010 0.00099 <0.30 0.746 0.00029 1.41 <0.000010 2.1 0.341 <0.000010 <0.00010 0.011 0.000128 <0.00050 0.003

11-May-16 L1768723-2 0.001320 <0.00050 <0.30 0.412 0.00031 1.23 <0.000010 <2.0 0.166 <0.000010 <0.00010 <0.010 0.000079 <0.00050 <0.0030
16-May-16 L1770904-2 0.000948 <0.00050 <0.30 0.353 0.00024 0.95 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.000055 <0.00050 <0.0030
26-May-16 L1775484-2 0.001160 <0.00050 <0.30 0.400 0.00026 0.94 <0.000010 0.8 0.135 <0.000010 <0.00010 <0.010 0.000066 <0.00050 0.0011
30-May-16 L1776996-2 0.001270 <0.00050 <0.30 0.366 0.00025 0.88 <0.000010 0.7 0.128 <0.000010 <0.00010 <0.010 0.000064 <0.00050 0.001
6-Jun-16 L1780526-2 0.000805 <0.00050 <0.30 0.224 0.00022 0.70 <0.000010 0.4 0.09 <0.000010 <0.00010 <0.010 0.000044 <0.00050 <0.0010

21-Aug-16 L1817869-3
18-Sep-16 L1831645-2 Replicate1 0.000917 <0.00050 <0.30 0.259 0.00015 0.55 <0.000010 0.6 0.106 <0.000010 <0.00010 <0.010 0.000050 <0.00050 <0.0010
18-Sep-16 L1831645-4 Replicate2
28-Sep-16 L1836978-2 0.000925 <0.00050 <0.30 0.307 0.00020 0.60 <0.000010 0.7 0.115 <0.000010 <0.00010 <0.010 0.000025 <0.00050 <0.0010
2-Oct-16 L1838598-2 0.00137 <0.00050 <0.30 0.465 0.00024 0.741 <0.000010 1 0.156 <0.000010 <0.00010 <0.010 0.000045 <0.00050 <0.0010
10-Oct-16 L1842071-2 0.00196 0.00076 <0.30 0.519 0.000317 1.02 <0.000010 1.37 0.245 <0.000010 <0.00010 <0.010 0.0001 <0.00050 0.0017
13-Oct-16 L1843875-2 0.00184 0.00087 <0.30 0.463 0.000316 1.09 <0.000010 1.62 0.244 <0.000010 <0.00010 <0.010 0.000102 <0.00050 0.002
9-Mar-17 L1899982-2 0.00226 0.00059 <0.30 0.814 0.000231 1.45 <0.000010 3.37 0.375 <0.000010 <0.00010 <0.010 0.000175 <0.00050 0.0081
7-Jun-17 L1939991-2 0.00103 <0.00050 <0.30 0.408 0.000213 0.785 <0.000010 1.01 0.127 <0.000010 <0.00010 <0.010 0.00008 <0.00050 <0.0010

11-Sep-17 L1990484-2 Replicate1 0.000836 <0.00050 <0.30 0.656 0.000194 1.57 <0.000010 1.04 0.106 0.000013 <0.00010 <0.010 0.000064 0.00185 0.0022
11-Sep-17 L1990484-3 Replicate2 0.00077 <0.00050 <0.30 0.688 0.000188 1.7 <0.000010 1.02 0.106 0.000016 <0.00010 <0.010 0.000058 0.00202 0.0024
26-Oct-17 L2015842-1 0.00175 0.00054 <0.30 0.731 0.000387 1.09 <0.000010 2 0.236 <0.000010 <0.00010 <0.010 0.000121 <0.00050 <0.0030
5-Dec-17 L2033141-1 0.00222 0.00122 <0.30 1.21 0.000414 1.53 <0.000010 3.9 0.354 <0.000010 <0.00010 <0.010 0.00016 <0.00050 0.0049
19-Jan-18 L2048146-6  0.0022 <0.00050 <0.30 1.02 0.000386 1.5 <0.000010 3.8 0.401 <0.000010 <0.00010 <0.010 0.000197 <0.00050 <0.0030
22-Feb-18 L2061201-32  0.00239 0.00063 <0.30 1.25 0.000329 1.66 <0.000010 4.4 0.479 <0.000010 <0.00010 <0.010 0.0002 <0.00050 <0.0030
27-Mar-18 L2074292-11  0.00242 0.00066 <0.30 1.44 0.000359 1.63 <0.000010 5.3 0.496 <0.000010 <0.00010 <0.010 0.000207 <0.00050 <0.0030
22-Apr-18 L2084010-5 Replicate1 0.001 0.00069 <0.30 0.603 0.000185 0.868 <0.000010 <2.0 0.156 <0.000010 <0.00010 <0.010 0.000055 <0.00050 <0.0030
22-Apr-18 L2084010-16 Replicate2 0.000995 0.00075 <0.30 0.686 0.000239 0.987 <0.000010 <2.0 0.18 <0.000010 <0.00010 <0.010 0.000063 <0.00050 <0.0030
12-May-18 L2096514-2  0.00117 0.00426 <0.30 1.24 0.000414 4.68 0.000175 2.1 0.251 0.000031 <0.00010 0.026 0.000186 0.01250 0.0337

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC0 17-Jun-18 L2115837-5  0.00105 <0.00050 <0.30 0.618 0.000188 0.675 <0.000010 <2.0 0.105 <0.000010 <0.00010 <0.010 0.00006 <0.00050 <0.0010

15-Jul-18 L2132363-5  0.000807 <0.00050 <0.30 0.354 0.000129 0.521 <0.000010 <2.0 0.0872 <0.000010 <0.00010 <0.010 0.000043 <0.00050 <0.0010
SC1

25-Jul-07 L535508-3 0.000607 <0.00050 <0.30 <2.0 <0.0010 0.53 <0.000010 <2.0 0.062 <0.00010 <0.00010 <0.010 0.000027 <0.0010 <0.0010
23-Sep-07 L559547-3 0.00073 <0.00050 <0.30 <2.0 <0.0010 0.58 <0.000010 <2.0 0.087 <0.00010 <0.00010 <0.010 0.000024 <0.0010 <0.0010
28-May-08 L635965-9 Replicate1 0.00130 <0.00050 <0.30 0.394 0.00038 1.24 <0.000010 <2.0 0.162 <0.00010 <0.00010 <0.010 0.000054 <0.0010 0.0015
28-May-08 L635965-8 Replicate2 0.00126 <0.00050 <0.30 0.390 0.00036 1.29 <0.000010 <2.0 0.162 <0.00010 <0.00010 <0.010 0.000052 <0.0010 <0.0010
5-Jun-08 L639617-10 0.00100 <0.00050 <0.30 0.322 0.00027 1.08 <0.000010 <2.0 0.124 <0.00010 <0.00010 <0.010 0.000050 <0.0010 <0.0010
11-Jun-08 L642688-2 0.00094 <0.00050 <0.30 0.265 0.00028 1.01 <0.000010 <2.0 0.118 <0.00010 <0.00010 <0.010 0.000048 <0.0010 <0.0010
26-Jun-08 L650936-30 - - - - - - - - - - - - - - -
3-Jul-08 L652071-8 0.00070 <0.00050 <0.30 0.212 0.00019 0.66 <0.000010 <2.0 0.078 <0.00010 <0.00010 <0.010 0.00003 <0.0010 <0.0010
25-Jul-08 L662220-10 0.000626 <0.00050 <0.30 0.157 0.00012 0.55 <0.000010 <2.0 0.075 <0.00010 0.00018 <0.010 0.000026 <0.0010 <0.0010
10-Sep-08 L683687-1 0.00073 <0.00050 <0.30 0.175 0.00020 0.58 0.000020 <2.0 0.081 <0.00010 <0.00010 <0.010 0.000025 <0.0010 <0.0010
2-Oct-08 L691752-10 Replicate1 0.001340 <0.00050 <0.30 0.399 0.00036 0.65 <0.000010 <2.0 0.093 <0.00010 <0.00010 <0.010 0.000036 <0.0010 <0.0010
2-Oct-08 L691752-9 Replicate2 0.00130 <0.00050 <0.30 0.40 0.00040 0.65 <0.000010 <2.0 0.092 <0.00010 <0.00010 <0.010 0.000039 <0.0010 <0.0010
29-Oct-08 L703445-12 0.00131 <0.00050 <0.30 0.35 0.00055 1.20 <0.000010 <2.0 0.171 <0.00010 <0.00010 <0.010 0.000065 <0.0010 0.0034
6-Dec-08 L717413-30 0.001560 0.00104 <0.30 0.454 0.00046 1.55 <0.000010 <2.0 0.249 <0.00010 <0.00010 <0.010 0.000074 <0.0010 0.0093

27-May-09 L771080-2 Replicate1 0.001520 0.00153 <0.30 0.625 0.00057 1.65 <0.000010 <2.0 0.278 <0.00010 <0.00010 <0.010 0.000084 <0.0010 0.0097
27-May-09 L771080-1 Replicate2 0.00149 0.00129 <0.30 0.59 0.00061 1.68 <0.000010 <2.0 0.271 <0.00010 <0.00010 <0.010 0.000084 <0.0010 0.0095

2-Jul-09 L787346-23 0.001000 <0.00050 <0.30 0.273 0.00028 0.94 <0.000010 <2.0 0.148 <0.00010 <0.00010 <0.010 0.000045 <0.0010 <0.0010
4-Aug-09 L801967-9 Replicate1 0.00048 <0.00050 <0.30 0.160 <0.00010 0.38 <0.000010 <2.0 0.056 <0.00010 <0.00010 <0.010 0.000016 <0.0010 <0.0020
4-Aug-09 L801967-8 Replicate2 0.000492 <0.00050 <0.30 0.286 <0.00010 1.00 <0.000010 <2.0 0.057 <0.00010 <0.00010 <0.010 0.000022 0.0012 <0.0030
22-Aug-09 L809879-16 0.00055 <0.00050 <0.30 0.143 0.00013 0.44 <0.000010 <2.0 0.053 <0.00010 <0.00010 <0.010 0.000018 <0.0010 <0.0010
27-Sep-09 L824535-10 0.00076 <0.00050 <0.30 0.20 0.00028 0.67 <0.000010 <2.0 0.084 <0.00010 <0.00010 <0.010 0.000030 <0.0010 <0.0010
31-Oct-09 L837185-10 0.00120 <0.00050 <0.30 0.270 0.00054 1.22 <0.000010 <2.0 0.180 <0.00010 <0.00010 <0.010 0.000050 <0.0010 0.0028
1-Dec-09 L845898-4 0.00136 0.00086 <0.30 0.377 0.00066 1.59 <0.000010 <2.0 0.284 <0.00010 <0.00010 <0.010 0.000065 <0.0010 0.0067
17-Jan-10 L855505-7 0.00141 0.00080 <0.30 0.41 0.00073 1.75 <0.000010 <2.0 0.328 <0.00010 <0.00010 <0.010 0.000071 <0.0010 0.0077
3-Mar-10 L866873-7 0.00143 0.00084 <0.30 0.445 0.00069 1.83 <0.000010 <2.0 0.352 <0.00010 <0.00010 <0.010 0.000079 <0.0010 0.0105
28-Mar-10 L873293-9 0.00151 0.00079 <0.30 0.51 0.00070 1.84 <0.000010 <2.0 0.375 <0.00010 <0.00010 <0.010 0.000107 <0.0010 0.0089
1-May-10 L884476-5 0.00153 0.00072 <0.30 0.500 0.00052 1.61 <0.000010 <2.0 0.322 <0.00010 <0.00010 <0.010 0.000101 <0.0010 0.0069
26-May-10 L891484-16 0.00111 <0.00050 <0.30 0.349 0.00042 1.15 <0.000010 <2.0 0.169 <0.00010 <0.00010 <0.010 0.000050 <0.0010 <0.0010

5-Jul-10 L905787-23 0.00102 <0.00050 <0.30 0.28 0.00021 0.73 <0.000010 <2.0 0.105 <0.00010 <0.00010 <0.010 0.000034 <0.0010 <0.0010
3-Aug-10 L916942-16 0.00043 <0.00050 <0.30 0.16 <0.00020 0.48 <0.000010 <2.0 0.053 <0.00010 <0.00010 <0.010 0.000014 <0.0010 <0.0010
27-Aug-10 L926457-23 0.00059 <0.00050 <0.30 0.17 <0.00020 0.48 <0.000010 <2.0 0.076 <0.00010 <0.00010 <0.010 0.000018 <0.0010 <0.0010
28-Sep-10 L938295-16 0.00104 <0.00050 <0.30 0.285 0.00034 0.83 <0.000010 <2.0 0.117 <0.00010 <0.00010 <0.010 0.000036 <0.0010 <0.0030
15-Nov-10 L955725-22 0.00146 0.00080 <0.30 0.446 0.00070 1.62 <0.000010 <2.0 0.272 <0.00010 <0.00010 <0.010 0.000087 <0.0010 0.0048
15-Dec-10 L963831-6 0.001560 0.00076 <0.30 0.524 0.00087 1.83 <0.000010 <2.0 0.341 <0.00010 <0.00010 <0.010 0.000106 <0.0010 0.0044
1-Feb-11 L975149-10 Replicate1 0.00150 0.00080 <0.30 0.487 0.00087 2.01 <0.000010 <2.0 0.364 <0.00010 <0.00010 <0.010 0.000119 <0.0010 0.0042
1-Feb-11 L975149-7 Replicate2 0.00153 0.00057 <0.30 0.488 0.00088 2.00 <0.000010 <2.0 0.379 <0.00010 <0.00010 <0.010 0.000118 <0.0010 0.0040
5-Mar-11 L985810-7 0.00149 0.00074 <0.30 0.703 0.00073 1.90 <0.000010 <2.0 0.370 <0.00010 <0.00010 <0.010 0.000107 <0.0010 0.0074
31-Mar-11 L991777-13 0.00179 0.00065 <0.30 0.611 0.00063 1.91 <0.000010 <2.0 0.411 <0.00010 <0.00010 <0.010 0.000140 <0.0010 0.0046
2-May-11 L1002688-13 0.00194 0.00069 <0.30 0.648 0.00065 1.82 <0.000010 <2.0 0.463 <0.00010 <0.00010 <0.010 0.000148 <0.0010 0.0058
5-Jun-11 L1014013-15 0.00091 <0.00050 <0.30 0.332 0.00030 1.11 <0.000010 <2.0 0.127 <0.00010 <0.00010 <0.010 0.000048 <0.0010 <0.0030
4-Jul-11 L1028827-4 0.00086 <0.00050 <0.30 0.239 0.00022 0.74 <0.000010 <2.0 0.104 <0.000010 <0.00010 <0.010 0.000032 <0.0010 0.0095

1-Aug-11 L1039955-12 0.00066 0.00122 <0.30 0.176 0.00015 0.54 <0.000010 <2.0 0.078 <0.000010 <0.00010 <0.010 0.000023 <0.0010 <0.0030
5-Sep-11 L1054953-13 0.00088 <0.00050 <0.30 0.268 0.00028 0.76 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.000033 <0.0010 <0.0030
1-Oct-11 L1067383-4 0.00129 <0.00050 <0.30 0.344 0.00055 1.14 <0.000010 <2.0 0.169 <0.000010 <0.00010 <0.010 0.000069 <0.0010 <0.0030
26-Oct-11 L1079029-19 0.00159 0.00056 <0.30 0.451 0.00063 1.49 <0.000010 <2.0 0.223 <0.000010 <0.00010 <0.010 0.000081 <0.0010 0.0036
27-Nov-11 L1091310-9 0.00157 0.00084 <0.30 0.505 0.00076 1.75 <0.000010 <2.0 0.295 <0.000010 <0.00010 <0.010 0.000090 <0.0010 0.0068
27-Feb-12 L1119935-7 0.00150 0.00088 <0.30 0.618 0.00076 2.02 <0.000010 <2.0 0.399 <0.000010 <0.00010 <0.010 0.000095 <0.0010 0.0085
27-Mar-12 L1131394-9 0.00160 0.00097 <0.30 0.614 0.00072 2.13 <0.000010 2.0 0.411 <0.000010 <0.00010 0.011 0.000105 <0.0010 0.0091

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC1 9-Jan-12 L1103291-5 0.00170 0.00064 <0.30 0.57 0.00073 1.89 <0.000010 <2.0 0.351 <0.000010 <0.00010 <0.010 0.000102 <0.0010 0.0062

1-May-12 L1143005-4 0.00182 0.00083 <0.30 0.63 0.00070 1.78 <0.000010 <2.0 0.364 <0.000010 <0.00010 <0.010 0.000157 <0.0010 0.0062
28-May-12 L1155050-4 0.00148 0.00078 <0.30 0.60 0.00040 1.37 0.000010 <2.0 0.241 <0.000010 <0.00010 <0.010 0.000087 <0.0010 0.0064
28-Jun-12 L1171583-7 0.00101 <0.00050 <0.30 0.34 0.00030 0.97 <0.000010 <2.0 0.123 <0.000010 <0.00010 <0.010 0.000045 <0.0010 <0.0030
1-Aug-12 L1190018-4 0.00061 <0.00050 <0.30 0.19 0.00018 0.56 <0.000010 <2.0 0.080 <0.000010 <0.00010 <0.010 0.000021 <0.0010 <0.0030
5-Sep-12 L1206302-9 0.00069 <0.00050 <0.30 0.156 0.00018 0.57 <0.000010 <2.0 0.084 <0.000010 <0.00010 <0.010 0.000023 <0.0010 <0.0030
5-Oct-12 L1221669-24 Replicate1 0.00092 <0.00050 <0.30 0.300 0.00036 0.90 <0.000010 <2.0 0.133 <0.000010 <0.00010 <0.010 0.000041 <0.0010 <0.0030
5-Oct-12 L1221669-21 Replicate2 0.00090 <0.00050 <0.30 0.309 0.00037 0.91 <0.000010 <2.0 0.126 <0.000010 <0.00010 <0.010 0.000043 <0.0010 <0.0030
2-Dec-12 L1246043-7 0.00149 0.00098 <0.30 0.437 0.00068 1.66 <0.000010 <2.0 0.314 <0.000010 <0.00010 <0.010 0.000070 <0.0010 0.0068
9-Feb-13 L1267868-16 0.00156 0.00081 <0.30 0.560 0.00067 1.76 <0.000010 2.1 0.356 <0.000010 <0.00010 <0.010 0.000091 <0.0010 0.0056
4-Mar-13 L1275970-14 0.00155 0.00073 <0.30 0.578 0.00060 1.79 <0.000010 2.4 0.353 <0.000010 <0.00010 <0.010 0.000102 <0.0010 0.0062
31-Mar-13 L1285027-22 0.00168 0.00076 <0.30 0.587 0.00060 1.79 <0.000010 2.4 0.392 <0.000010 <0.00010 <0.010 0.000114 <0.0010 0.0051
1-May-13 L1297319-6 0.00148 0.00128 <0.30 0.628 0.00062 2.06 <0.000010 2.3 0.418 <0.000010 <0.00010 <0.010 0.000082 <0.0010 0.0148
5-Jun-13 L1313500-1 0.00109 <0.00050 <0.30 0.342 0.00023 1.07 <0.000010 <2.0 0.140 <0.000010 <0.00010 <0.010 0.000050 <0.0010 <0.0030
1-Jul-13 L1328124-9 0.00055 <0.00050 <0.30 0.194 0.00015 0.51 <0.000010 <2.0 0.072 <0.000010 <0.00010 <0.010 0.000023 <0.0010 <0.0030
31-Jul-13 L1341914-1 0.00041 <0.00050 <0.30 0.141 <0.00010 0.31 <0.000010 <2.0 0.052 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
10-Sep-13 L1362721-8 0.00048 <0.00050 <0.30 0.167 <0.00010 0.39 <0.000010 <2.0 0.058 <0.000010 <0.00010 <0.010 0.000013 <0.0010 <0.0030
2-Oct-13 L1373280-1 0.00080 <0.00050 <0.30 0.202 0.00025 0.61 <0.000010 <2.0 0.115 <0.000010 <0.00010 <0.010 0.000027 <0.0010 <0.0030

17-Nov-13 L1393661-3 0.00136 0.00069 <0.30 0.385 0.00049 1.18 <0.000010 <2.0 0.230 <0.000010 <0.00010 <0.010 0.000052 <0.0010 0.0061
26-Nov-13 L1398084-16 0.00137 0.00075 <0.30 0.451 0.00054 1.26 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000055 <0.0010 0.0066
3-Dec-13 L1400285-13 0.00127 0.00073 <0.30 0.41 0.00053 1.34 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000052 <0.0010 0.0066
10-Dec-13 L1403324-18 0.00134 0.00066 <0.30 0.381 0.00059 1.41 <0.000010 <2.0 0.270 <0.000010 <0.00010 <0.010 0.000061 <0.0010 0.0056
20-Dec-13 L1406946-20 0.00141 0.00073 <0.30 0.451 0.00059 1.44 <0.000010 <2.0 0.296 <0.000010 <0.00010 <0.010 0.000066 <0.0010 0.0068
15-Jan-14 L1413912-9 0.00125 0.00101 <0.30 0.590 0.00072 1.57 <0.000010 2.0 0.301 <0.000010 <0.00010 <0.010 0.000056 <0.0010 0.0117
3-Feb-14 L1423439-5 0.00134 0.00081 <0.30 0.53 0.00072 1.70 <0.000010 2.6 0.357 <0.000010 <0.00010 <0.010 0.000082 <0.0010 0.0088
1-Mar-14 L1428456-11 Replicate1 0.00158 0.00079 <0.30 0.54 0.00069 1.72 <0.000010 2.9 0.395 <0.000010 <0.00010 0.012 0.000100 <0.0010 0.0080
1-Mar-14 L1428456-4 Replicate2 0.00149 0.00088 <0.30 0.529 0.00069 1.69 <0.000010 2.9 0.379 <0.000010 <0.00010 0.012 0.000098 <0.0010 0.0081
1-Apr-14 L1440389-16 0.00137 0.00100 <0.30 0.580 0.00063 1.82 <0.000010 3.1 0.405 <0.000010 <0.00010 <0.010 0.000094 <0.0010 0.0118
7-May-14 L1454422-9 0.00159 0.00088 <0.30 0.574 0.00067 1.53 <0.000010 2.1 0.341 <0.000010 <0.00010 <0.010 0.000118 <0.0010 0.0067
27-May-14 L1462243-20 0.00115 <0.00050 <0.30 0.36 0.00047 1.32 <0.000010 <2.0 0.180 <0.000010 <0.00010 <0.010 0.000069 <0.0010 <0.0030
3-Jun-14 L1466849-9 0.00090 <0.00050 <0.30 0.29 0.00035 1.09 <0.000010 <2.0 0.145 <0.000010 <0.00010 <0.010 0.000047 <0.0010 <0.0030
8-Jun-14 L1469016-14 0.00093 <0.00050 <0.30 0.32 0.00038 1.12 <0.000010 <2.0 0.145 0.00001 <0.00010 <0.010 0.000052 <0.0010 <0.0030
19-Jun-14 L1475203-14 0.00088 <0.00050 <0.30 0.29 0.00029 1.00 <0.000010 <2.0 0.131 <0.000010 <0.00010 <0.010 0.000046 <0.0010 <0.0030
26-Jun-14 L1479007-25 0.00069 <0.00050 <0.30 0.291 0.00024 1.14 <0.000010 <2.0 0.103 <0.000010 <0.00010 <0.010 0.000030 <0.0010 <0.0030
2-Jul-14 L1482361-26 0.00076 <0.00050 <0.30 0.248 0.00020 0.74 <0.000010 <2.0 0.097 <0.000010 <0.00010 <0.010 0.000030 <0.0010 <0.0030

7-Aug-14 L1500006-5 0.00047 <0.00050 <0.30 0.144 0.00013 0.44 <0.000010 <2.0 0.066 <0.000010 <0.00010 <0.010 0.000017 <0.0010 <0.0030
9-Sep-14 L1517070-1 0.00056 <0.00050 <0.30 0.161 0.00018 0.53 <0.000010 <2.0 0.094 <0.000010 <0.00010 <0.010 0.000013 <0.0010 <0.0030
12-Sep-14 L1517902-17 0.00066 <0.00050 <0.30 0.162 0.00016 0.52 <0.000010 <2.0 0.089 <0.000010 <0.00010 <0.010 0.000024 <0.0010 <0.0030
21-Sep-14 L1522239-9 0.000596 <0.00050 <0.30 0.205 0.00023 0.57 <0.000010 <2.0 0.084 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
28-Sep-14 L1527109-16 0.000833 0.00029 <0.30 0.479 0.00020 1.88 <0.000010 0.5 0.093 <0.000050 <0.00010 0.020 0.000046 0.0017 0.0043
4-Oct-14 L1529967-19 0.00093 <0.00050 <0.30 0.300 0.00026 0.77 <0.000010 <2.0 0.116 <0.000010 <0.00010 <0.010 0.000041 <0.0010 <0.0030

11-Nov-14 L1546887-15 0.00124 0.00078 <0.30 0.474 0.00061 1.43 <0.000010 <2.0 0.239 <0.000010 <0.00010 <0.010 0.000062 <0.0010 0.0041
18-Nov-14 L1549335-9 Replicate1 0.00125 0.00071 <0.30 0.489 0.00063 1.50 <0.000010 <2.0 0.257 <0.000010 <0.00010 <0.010 0.000068 <0.0010 0.0044
18-Nov-14 L1549335-7 Replicate2 0.00124 0.00074 <0.30 0.475 0.00069 1.55 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000065 <0.0010 0.0040
26-Nov-14 L1552499-6 0.001240 0.00080 <0.30 0.496 0.00071 1.55 <0.000010 <2.0 0.272 <0.000010 <0.00010 <0.010 0.000066 <0.0010 0.0056
4-Dec-14 L1556366-8 Replicate1 0.00119 0.00101 <0.30 0.476 0.00068 1.56 <0.000010 <2.0 0.294 <0.000010 <0.00010 <0.010 0.000056 <0.0010 0.0068
4-Dec-14 L1556366-7 Replicate2 0.001230 0.00095 <0.30 0.469 0.00070 1.54 <0.000010 <2.0 0.297 <0.000010 <0.00010 <0.010 0.000059 <0.0010 0.0069
7-Dec-14 L1556392-9 0.00134 0.00084 <0.30 0.519 0.00072 1.69 <0.000010 2.1 0.316 <0.000010 <0.00010 <0.010 0.000070 <0.0010 0.0046
24-Jan-15 L1570999-4 0.00133 0.00117 <0.30 0.613 0.00068 1.72 <0.000010 2.5 0.344 <0.000010 <0.00010 <0.010 0.000067 <0.0010 0.0093
22-Feb-15 L1581377-15 0.00158 0.00080 <0.30 0.715 0.00062 1.64 <0.000010 3.2 0.387 <0.000010 <0.00010 <0.010 0.000104 <0.0010 0.0051
21-Mar-15 L1590526-9 0.00131 0.00119 <0.30 0.682 0.00070 1.85 <0.000010 2.9 0.368 <0.000010 <0.00010 <0.010 0.000079 <0.0010 0.0104

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC1 25-Apr-15 L1603745-9 0.001470 0.00081 <0.30 0.681 0.00057 1.57 <0.000010 2.5 0.339 <0.000010 <0.00010 <0.010 0.000102 <0.00050 0.0056

12-May-15 L1612636-32 0.001370 0.00092 <0.30 0.583 0.00050 1.60 <0.000010 2.0 0.291 <0.000010 <0.00010 <0.010 0.000071 <0.00050 0.0051
20-Jun-15 L1631335-2 0.000671 <0.00050 <0.30 0.214 0.00017 0.68 <0.000010 <2.0 0.089 <0.000010 <0.00010 <0.010 0.000027 <0.00050 <0.0030
17-Jul-15 L1644833-8 0.000573 <0.00050 <0.30 0.191 0.00014 0.47 <0.000010 <2.0 0.070 <0.000010 <0.00010 <0.010 0.000024 <0.00050 <0.0030

26-Aug-15 L1665599-31 0.00079 <0.00050 <0.30 0.182 0.00016 0.52 <0.000010 <2.0 0.079 <0.000010 <0.00010 <0.010 0.000026 <0.00050 <0.0030
24-Sep-15 L1679782-1 0.00142 <0.00050 <0.30 0.375 0.00036 0.92 <0.000010 <2.0 0.153 <0.000010 <0.00010 <0.010 0.000058 <0.00050 <0.0030
26-Oct-15 L1694687-2 0.00139 <0.00050 <0.30 0.422 0.00041 1.13 <0.000010 <2.0 0.177 <0.000010 <0.00010 <0.010 0.000069 <0.00050 <0.0030
15-Nov-15 L1704708-8 0.00163 0.00094 <0.30 0.501 0.00063 1.55 <0.000010 <2.0 0.278 <0.000010 <0.00010 <0.010 0.000071 <0.00050 0.0058
19-Dec-15 L1716796-9 Replicate1 0.001730 0.00088 <0.30 0.648 0.00070 1.70 <0.000010 2.9 0.336 <0.000010 <0.00010 <0.010 0.000088 <0.00050 0.0042
19-Dec-15 L1716796-12 Replicate2 0.00174 0.00095 <0.30 0.616 0.00068 1.62 <0.000010 2.7 0.326 <0.000010 <0.00010 <0.010 0.000088 <0.00050 0.0052
23-Jan-16 L1727972-23 0.00163 0.00105 <0.30 0.693 0.00061 1.86 <0.000010 2.7 0.348 <0.000010 <0.00010 0.012 0.000080 <0.00050 0.0068
24-Feb-16 L1738788-7 0.00169 0.00083 <0.30 0.630 0.00082 1.66 <0.000010 2.3 0.348 <0.000010 <0.00010 <0.010 0.000104 <0.00050 0.0039
25-Mar-16 L1748992-9 0.00151 0.00103 <0.30 0.663 0.00064 1.73 <0.000010 2.4 0.340 <0.000010 <0.00010 <0.010 0.000089 <0.00050 0.0067
26-Apr-16 L1761558-32 Replicate1 0.001350 0.00084 <0.30 0.622 0.00046 1.42 <0.000010 <2.0 0.239 <0.000010 <0.00010 <0.010 0.000068 <0.00050 0.0041
26-Apr-16 L1761558-31 Replicate2 0.001390 0.00071 <0.30 0.535 0.00046 1.42 <0.000010 <2.0 0.243 <0.000010 <0.00010 <0.010 0.000072 <0.00050 0.0032
17-May-16 L1772515-5 Replicate1 0.001170 <0.00050 <0.30 0.379 0.00041 1.22 <0.000010 <2.0 0.174 <0.000010 <0.00010 <0.010 0.000055 <0.00050 <0.0030
17-May-16 L1772515-1 Replicate2 0.001180 <0.00050 <0.30 0.379 0.00038 1.18 <0.000010 <2.0 0.173 <0.000010 <0.00010 <0.010 0.000052 <0.00050 <0.0030
19-Jun-16 L1787135-7 0.00096 <0.00050 <0.30 0.297 0.00022 0.70 <0.000010 <2.0 0.113 <0.000010 <0.00010 <0.010 0.000038 <0.00050 <0.0030
16-Jul-16 L1800582-8 0.00065 <0.00050 <0.30 0.192 0.00012 0.45 <0.000010 <2.0 0.078 <0.000010 <0.00010 <0.010 0.000020 <0.00050 <0.0030

20-Aug-16 L1818676-7 0.00061 <0.00050 <0.30 0.150 0.00012 0.33 <0.000010 <2.0 0.066 0.00002 <0.00010 <0.010 0.000023 <0.00050 <0.0030
16-Sep-16 L1832249-5  0.00092 <0.00050 <0.30 0.245 0.00018 0.48 <0.000010 <2.0 0.092 <0.000010 <0.00010 <0.010 0.000036 <0.00050 <0.0030

25-Oct-2016 L1850386-14 0.00154 <0.00050 <0.30 0.432 0.000403 1.07 <0.000010 <2.0 0.228 <0.000010 <0.00010 <0.010 0.000069 <0.00050 <0.0030
21-Nov-2016 L1862185-3 0.00160 0.00064 <0.30 0.572 0.000515 1.25 <0.000010 <2.0 0.275 <0.000010 <0.00010 <0.010 0.000087 <0.00050 <0.0030
17-Dec-2016 L1872192-2 0.00156 0.00068 <0.30 0.544 0.000581 1.43 <0.000010 <2.0 0.292 <0.000010 <0.00010 <0.010 0.000080 <0.00050 0.0037
11-Feb-2017 L1891018-17 0.00138 0.00051 <0.30 0.586 0.000728 1.52 <0.000010 <2.0 0.328 <0.000010 <0.00010 <0.010 0.000087 <0.00050 0.0032
21-May-2017 L1929753-27 0.00153 0.00067 <0.30 0.560 0.000452 1.28 <0.000010 <2.0 0.265 <0.000010 <0.00010 <0.010 0.000085 <0.00050 <0.0030
26-Aug-2017 L1984723-1 0.000676 <0.00050 <0.30 0.238 0.000173 0.426 <0.000010 <2.0 0.0927 <0.000010 <0.00010 <0.010 0.000033 <0.00050 <0.0030

28-Oct-17 L2015832-7 0.00139 0.00058 <0.30 0.541 0.000433 1.12 <0.000010 <2.0 0.225 <0.000010 <0.00010 <0.010 0.000077 <0.00050 0.0037
24-Nov-17 L2028734-29 0.00171 0.00085 <0.30 0.794 0.000638 1.53 <0.000010 2.4 0.324 <0.000010 <0.00010 <0.010 0.000060 <0.00050 0.0057
5-Dec-17 L2033141-9 Replicate1 0.00167 0.00071 <0.30 0.751 0.000677 1.58 <0.000010 2.4 0.324 <0.000010 <0.00010 <0.010 0.000087 <0.00050 0.0067
5-Dec-17 L2033141-2 Replicate2 0.00163 0.00087 <0.30 0.722 0.000711 1.58 <0.000010 2.3 0.322 <0.000010 <0.00010 <0.010 0.000093 <0.00050 0.0078
19-Jan-18 L2048146-7  0.00175 0.00096 <0.30 0.841 0.000733 1.73 <0.000010 2.9 0.358 <0.000010 <0.00010 <0.010 0.000109 <0.00050 0.0059
20-Feb-18 L2061201-3  0.00181 0.00083 <0.30 0.946 0.000812 1.83 <0.000010 3.1 0.43 <0.000010 <0.00010 <0.010 0.000112 <0.00050 0.0054
26-Mar-18 L2074292-3  0.0017 0.00096 <0.30 0.982 0.000731 1.88 <0.000010 3.4 0.451 <0.000010 <0.00010 <0.010 0.000113 <0.00050 0.0079
22-Apr-18 L2084010-6  0.00174 0.0011 <0.30 0.991 0.000667 1.78 <0.000010 3.2 0.43 <0.000010 <0.00010 <0.010 0.000123 <0.00050 0.0086
12-May-18 L2096514-3  0.00152 0.00075 <0.30 0.824 0.00046 1.49 <0.000010 2 0.295 <0.000010 <0.00010 <0.010 0.000104 <0.00050 <0.0030
17-Jun-18 L2115837-6  0.0013 <0.00050 <0.30 0.713 0.000293 1.78 <0.000010 <2.0 0.171 <0.000010 <0.00010 <0.010 0.000078 <0.00050 <0.0010
15-Jul-18 L2132363-6  0.000878 0.00165 <0.30 0.359 0.000129 0.523 <0.000010 <2.0 0.0971 <0.000010 <0.00010 <0.010 0.000035 <0.00050 <0.0010

SC2
28-May-08 L635965-12 0.00226 0.00129 <0.30 1.230 0.00152 1.35 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.1050
5-Jun-08 L639617-11 0.00112 0.00191 <0.30 1.010 0.00130 1.41 <0.000010 <2.0 0.175 <0.00010 <0.00010 <0.010 0.000012 <0.0010 0.1200
11-Jun-08 L642688-3 0.00096 0.00197 <0.30 0.897 0.00129 1.50 <0.000010 <2.0 0.171 <0.00010 <0.00010 <0.010 0.000016 <0.0010 0.1440
3-Jul-08 L652071-9 <0.000050 0.00325 <0.30 0.879 0.00087 1.11 <0.000010 <2.0 0.110 <0.00010 <0.00010 <0.010 0.000063 <0.0010 0.3250
25-Jul-08 L662220-11 0.001000 0.00133 <0.30 0.685 0.00093 0.96 <0.000010 <2.0 0.128 <0.00010 0.00018 <0.010 0.000013 <0.0010 0.0390
10-Sep-08 L683687-2 0.001270 0.00104 <0.30 0.809 0.00081 1.04 <0.000010 <2.0 0.128 <0.00010 <0.00010 <0.010 0.000048 <0.0010 0.0193
17-Sep-08 L686098-8 0.001140 <0.00050 <0.30 0.950 0.00056 0.75 <0.000010 <2.0 0.100 <0.00010 <0.00010 <0.010 0.000022 <0.0010 0.0036
25-Sep-08 L688714-8 Replicate1 0.00147 0.00109 <0.30 0.863 0.00094 1.15 <0.000010 <2.0 0.140 <0.00010 <0.00010 <0.010 0.000084 <0.0010 0.0241
25-Sep-08 L688714-7 Replicate2 0.00147 0.00113 <0.30 0.888 0.00095 1.14 <0.000010 <2.0 0.141 <0.00010 <0.00010 <0.010 0.000080 <0.0010 0.0242
2-Oct-08 L691752-11 0.00155 <0.00050 <0.30 1.320 0.00076 0.77 <0.000010 <2.0 0.104 <0.00010 <0.00010 <0.010 0.000060 <0.0010 <0.0020
9-Oct-08 L694973-7 0.00164 0.00095 <0.30 0.975 0.00122 1.36 <0.000010 <2.0 0.167 <0.00010 <0.00010 <0.010 0.000099 <0.0010 0.0216
29-Oct-08 L703445-7 0.00198 0.00190 <0.30 1.300 0.00184 1.97 <0.000010 <2.0 0.227 <0.00010 <0.00010 <0.010 0.000238 <0.0010 0.0395

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
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(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
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(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
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Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC2 6-Dec-08 L717413-15 0.002290 0.00166 <0.30 1.520 0.00201 2.20 <0.000010 2.3 0.298 <0.00010 <0.00010 <0.010 0.000299 <0.0010 0.0432

4-Mar-09 L740333-6 Replicate1 0.002440 0.00168 <0.30 1.820 0.00232 2.53 <0.000010 3.6 0.386 <0.00010 <0.00010 <0.010 0.000427 <0.0010 0.0513
4-Mar-09 L740333-5 Replicate2 0.00240 0.00169 <0.30 1.780 0.00223 2.52 <0.000010 3.5 0.375 <0.00010 <0.00010 <0.010 0.000418 <0.0010 0.0478
28-Mar-09 L748538-9 0.00231 0.00127 <0.30 1.750 0.00207 2.42 <0.000010 4.0 0.352 <0.00010 <0.00010 <0.010 0.000444 <0.0010 0.0465
28-Apr-09 L759011-2 0.00204 0.00171 <0.30 1.630 0.00304 2.39 <0.000010 2.5 0.313 <0.00010 <0.00010 <0.010 0.000437 <0.0010 0.0186
27-May-09 L771080-7 0.002020 0.00270 <0.30 1.140 0.00207 1.83 <0.000010 <2.0 0.237 <0.00010 <0.00010 <0.010 0.000029 <0.0010 0.1500
8-Jun-09 L776835-8 0.001430 0.00169 <0.30 1.050 0.00118 1.24 <0.000010 <2.0 0.182 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0832
13-Jun-09 L778602-7 0.000837 0.00213 <0.30 0.968 0.00102 1.39 <0.000010 <2.0 0.143 <0.00010 <0.00010 <0.010 0.000015 <0.0010 0.1180
19-Jun-09 L781603-3 Replicate1 0.001030 0.00178 <0.30 0.865 0.00097 1.36 <0.000010 <2.0 0.142 <0.00010 <0.00010 <0.010 0.000017 <0.0010 0.0757
19-Jun-09 L781603-4 Replicate2 0.001030 0.00193 <0.30 0.873 0.00098 1.37 <0.000010 <2.0 0.145 <0.00010 <0.00010 <0.010 0.000016 <0.0010 0.0970
5-Jul-09 L788462-4 0.001190 0.00127 <0.30 0.813 0.00098 1.12 <0.000010 <2.0 0.109 <0.00010 <0.00010 <0.010 0.000012 <0.0010 0.0600

4-Aug-09 L801967-3 0.000816 <0.00050 <0.30 0.552 0.00058 0.60 <0.000010 <2.0 0.080 <0.00010 <0.00010 <0.010 0.000019 <0.0010 <0.0020
22-Aug-09 L809879-17 0.000908 <0.00050 <0.30 0.619 0.00041 0.70 <0.000010 <2.0 0.084 <0.00010 <0.00010 <0.010 0.000019 <0.0010 0.004
13-Sep-09 L817873-8 0.000889 <0.00050 <0.30 0.637 0.00057 0.77 <0.000010 <2.0 0.087 <0.00010 <0.00010 <0.010 0.000024 <0.0010 0.0021
27-Sep-09 L824535-11 0.00134 0.0014 <0.30 0.863 0.00142 1.35 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 0.00008 <0.0010 0.03
31-Oct-09 L837185-11 0.001940 0.00183 <0.30 1.180 0.00186 2.04 <0.000010 <2.0 0.259 <0.00010 <0.00010 <0.010 0.00026 <0.0010 0.03
26-Nov-09 L844495-22 0.002410 0.0022 <0.30 1.49 0.00219 2.11 <0.000010 2.6 0.364 <0.00010 <0.00010 <0.010 0.00038 <0.0010 0.03
17-Jan-10 L855505-8 0.002350 0.00166 <0.30 1.54 0.00199 2.37 <0.000010 3.0 0.383 <0.00010 <0.00010 <0.010 0.00040 <0.0010 0.04
3-Mar-10 L866873-8 0.002210 0.00151 <0.30 1.460 0.00208 2.31 <0.000010 3.2 0.404 <0.00010 <0.00010 <0.010 0.000407 <0.0010 0.029
28-Mar-10 L873293-10 0.002050 0.00164 <0.30 1.450 0.00203 2.32 <0.000010 3.0 0.374 <0.00010 <0.00010 <0.010 0.000363 <0.0010 0.029
1-May-10 L884476-14 0.002530 0.00180 <0.30 1.280 0.00278 1.86 <0.000010 2.2 0.335 <0.00010 <0.00010 <0.010 0.000222 <0.0010 0.056
26-May-10 L891484-11 0.001590 0.00095 <0.30 0.839 0.00127 1.29 <0.000010 <2.0 0.185 <0.00010 <0.00010 <0.010 0.000033 <0.0010 0.0660

5-Jul-10 L905787-24 0.001310 0.00098 <0.30 0.840 0.00083 1.14 <0.000010 <2.0 0.151 <0.00010 <0.00010 <0.010 0.00002 <0.0010 0.026
3-Aug-10 L916942-11 0.000774 <0.00050 <0.30 0.725 0.00064 0.59 <0.000010 <2.0 0.075 <0.00010 <0.00010 <0.010 0.000026 <0.0010 <0.0010
27-Aug-10 L926457-24 0.001050 0.00061 <0.30 0.690 0.00064 0.89 <0.000010 <2.0 0.110 <0.00010 <0.00010 <0.010 0.00002 <0.0010 0.02
28-Sep-10 L938295-11 0.001410 <0.00050 <0.30 1.27 0.00096 1.01 <0.000010 <2.0 0.127 <0.00010 <0.00010 <0.010 0.00011 <0.0010 <0.0030
21-Oct-10 L946803-1 0.00217 0.0031 <0.30 1.430 0.00202 1.91 <0.000010 <2.0 0.289 <0.00010 <0.00010 <0.010 0.00008 <0.0010 0.07
15-Nov-10 L955725-23 0.00220 0.00215 <0.30 1.440 0.00217 2.09 <0.000010 2.0 0.307 <0.00010 <0.00010 <0.010 0.00030 <0.0010 0.03
15-Dec-10 L963831-1 0.00147 0.0007 <0.30 0.518 0.00081 1.85 <0.000010 <2.0 0.320 <0.00010 <0.00010 <0.010 0.00011 <0.0010 0.00
1-Feb-11 L975149-5 0.002360 0.00195 <0.30 1.790 0.00233 2.61 <0.000010 3.6 0.419 <0.00010 <0.00010 <0.010 0.00033 <0.0010 0.07

31-Mar-11 L991777-6 0.002310 0.00167 <0.30 1.660 0.00193 2.44 <0.000010 3.500000 0.436 <0.00010 <0.00010 <0.010 0.000376 <0.0010 0.044
2-May-11 L1002688-11 0.002200 0.00187 <0.30 1.770 0.00252 2.35 <0.000010 2.9 0.446 <0.00010 <0.00010 <0.010 0.00039 <0.0010 0.02
4-Jun-11 L1014013-16 0.001640 0.00105 <0.30 0.911 0.00104 1.22 <0.000010 <2.0 0.153 <0.00010 <0.00010 <0.010 0.00002 <0.0010 0.04
4-Jul-11 L1028827-5 0.001220 0.00152 <0.30 0.795 0.00093 1.23 <0.000010 <2.0 0.153 <0.000010 <0.00010 <0.010 0.000019 <0.0010 0.044

1-Aug-11 L1039955-13 0.000985 0.00102 <0.30 0.622 0.00065 0.91 <0.000010 <2.0 0.113 <0.000010 <0.00010 <0.010 0.000014 <0.0010 0.030
5-Sep-11 L1054953-10 0.001580 0.00059 <0.30 1.240 0.00102 1.00 <0.000010 <2.0 0.137 0.00001 <0.00010 <0.010 0.000077 <0.0010 <0.0030
1-Oct-11 L1067383-5 0.002180 0.00288 <0.30 1.400 0.00184 1.82 <0.000010 <2.0 0.254 0.00001 <0.00010 <0.010 0.000170 <0.0010 0.0637
26-Oct-11 L1079029-20 0.002660 0.00246 <0.30 1.670 0.00212 2.16 <0.000010 <2.0 0.300 0.00001 <0.00010 <0.010 0.000317 <0.0010 0.040
27-Nov-11 L1091310-5 0.002920 0.00211 <0.30 2.020 0.00226 2.34 <0.000010 2.9 0.372 0.00001 <0.00010 <0.010 0.000375 <0.0010 0.04

9-Jan-12 L1103291-6 0.002770 0.00194 <0.30 1.940 0.00203 2.41 <0.000010 2.7 0.407 <0.000010 <0.00010 <0.010 0.00035 <0.0010 0.05
27-Feb-12 L1119935-6 0.002800 0.0020 <0.30 2.210 0.00217 2.49 <0.000010 3.5 0.444 0.00001 <0.00010 <0.010 0.00043 <0.0010 0.06
27-Mar-12 L1131394-6 0.002870 0.0019 <0.30 2.08 0.00227 2.6 <0.000010 3.8 0.45 0.00001 <0.00010 <0.010 0.00048 <0.0010 0.06
1-May-12 L1143005-5 0.002450 0.00162 <0.30 1.540 0.00245 2.15 <0.000010 <2.0 0.355 0.00001 <0.00010 <0.010 0.000360 <0.0010 0.015
28-May-12 L1155050-5 0.001660 0.00252 <0.30 1.120 0.00208 1.81 <0.000010 <2.0 0.251 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.26
28-Jun-12 L1171583-4 0.00102 0.00233 <0.30 1.040 0.00108 1.51 <0.000010 <2.0 0.166 0.00001 <0.00010 <0.010 0.00001 <0.0010 0.13
1-Aug-12 L1190018-5 0.000992 0.00086 <0.30 0.698 0.00056 0.85 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.00002 <0.0010 0.01
5-Sep-12 L1206302-12 Replicate1 0.001240 0.0007 <0.30 0.776 0.00072 0.91 <0.000010 <2.0 0.112 <0.000010 <0.00010 <0.010 0.00002 <0.0010 0.01
5-Sep-12 L1206302-6 Replicate2 0.001190 <0.00050 <0.30 0.785 0.00070 0.86 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.00002 <0.0010 0.01
5-Oct-12 L1221669-22 0.001670 0.00175 <0.30 1.180 0.00141 1.52 <0.000010 <2.0 0.195 <0.000010 <0.00010 <0.010 0.000063 <0.0010 0.055
2-Dec-12 L1246043-13 0.002500 0.00203 <0.30 1.870 0.00220 2.25 <0.000010 2.5 0.392 0.00001 <0.00010 <0.010 0.000320 <0.0010 0.085
9-Feb-13 L1267868-13 0.002530 0.00159 <0.30 1.970 0.00224 2.29 <0.000010 3.5 0.414 0.00001 <0.00010 <0.010 0.000413 <0.0010 0.044

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC2 4-Mar-13 L1275970-15 0.002350 0.00162 <0.30 1.930 0.00234 2.36 <0.000010 4.0 0.432 0.00001 <0.00010 <0.010 0.000469 <0.0010 0.049

31-Mar-13 L1285027-24 0.002490 0.00149 <0.30 1.920 0.00206 2.28 <0.000010 3.7 0.444 0.00001 <0.00010 <0.010 0.000452 <0.0010 0.040
1-May-13 L1297319-5 0.002170 0.00163 <0.30 1.840 0.00250 2.33 <0.000010 2.9 0.421 <0.000010 <0.00010 <0.010 0.000407 <0.0010 0.022
5-Jun-13 L1313500-3 0.000979 0.00172 <0.30 0.970 0.00114 1.37 <0.000010 <2.0 0.137 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.130
1-Jul-13 L1328124-12 Replicate1 0.000873 <0.00050 <0.30 0.812 0.00043 0.62 <0.000010 <2.0 0.086 <0.000010 <0.00010 <0.010 0.000019 <0.0010 <0.0030
1-Jul-13 L1328124-10 Replicate2 0.000871 <0.00050 <0.30 0.788 0.00043 0.60 <0.000010 <2.0 0.083 <0.000010 <0.00010 <0.010 0.000018 <0.0010 <0.0030
31-Jul-13 L1341914-2 0.000663 <0.00050 <0.30 0.795 0.00030 0.45 <0.000010 <2.0 0.060 <0.000010 <0.00010 <0.010 0.000015 <0.0010 <0.0030
5-Sep-13 L1360460-1 0.000764 <0.00050 <0.30 0.665 0.00034 0.57 <0.000010 <2.0 0.070 <0.000010 <0.00010 <0.010 0.000020 <0.0010 0.0033
2-Oct-13 L1373280-2 0.001700 0.00103 <0.30 1.140 0.00117 1.25 <0.000010 <2.0 0.194 <0.000010 <0.00010 <0.010 0.000116 <0.0010 0.0249

18-Nov-13 L1393661-22 0.002040 0.00193 <0.30 1.660 0.00187 1.91 <0.000010 2.2 0.329 0.00001 <0.00010 <0.010 0.000282 <0.0010 0.0919
26-Nov-13 L1398084-4 0.002290 0.00192 <0.30 1.600 0.00200 1.84 <0.000010 2.4 0.339 0.00001 <0.00010 0.010 0.000276 <0.0010 0.0396
3-Dec-13 L1400285-12 0.001990 0.00198 <0.30 1.630 0.00210 2.10 <0.000010 2.6 0.357 0.00001 <0.00010 <0.010 0.000309 <0.0010 0.0935
10-Dec-13 L1403324-19 0.002480 0.00204 <0.30 1.870 0.00217 1.98 <0.000010 2.5 0.369 0.00001 <0.00010 0.011 0.000274 <0.0010 0.0626
20-Dec-13 L1406946-19 0.002210 0.00174 <0.30 1.710 0.00204 2.04 <0.000010 2.6 0.383 0.00001 <0.00010 0.011 0.000328 <0.0010 0.0518
17-Jan-14 L1413909-2 0.001900 0.00158 <0.30 1.760 0.00219 2.04 <0.000010 2.4 0.371 <0.000010 <0.00010 <0.010 0.000332 <0.0010 0.0307
3-Feb-14 L1423439-8 0.002040 0.00165 <0.30 1.810 0.00229 2.24 <0.000010 3.2 0.395 <0.000010 <0.00010 <0.010 0.000311 <0.0010 0.0574
1-Mar-14 L1428456-7 0.002420 0.00164 <0.30 1.820 0.00223 2.20 <0.000010 3.7 0.438 0.00001 <0.00010 0.012 0.000401 <0.0010 0.0617
1-Apr-14 L1440389-15 0.002200 0.00153 <0.30 1.890 0.00213 2.20 <0.000010 3.7 0.425 <0.000010 <0.00010 <0.010 0.000413 <0.0010 0.0414
7-May-14 L1454422-11 0.002050 0.00143 <0.30 1.300 0.00278 1.85 <0.000010 <2.0 0.304 <0.000010 <0.00010 <0.010 0.000261 <0.0010 0.0126
27-May-14 L1462243-21 0.002640 0.00135 <0.30 1.010 0.00181 1.49 <0.000010 <2.0 0.201 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0453
3-Jun-14 L1466849-11 0.001810 0.00180 <0.30 1.040 0.00144 1.44 <0.000010 <2.0 0.186 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.1090
8-Jun-14 L1469016-13 0.001640 0.00164 <0.30 1.040 0.00117 1.36 <0.000010 <2.0 0.182 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.0665
19-Jun-14 L1475203-18 0.001640 0.00134 <0.30 0.975 0.00099 1.31 <0.000010 <2.0 0.160 0.00001 <0.00010 <0.010 0.000013 <0.0010 0.0388
26-Jun-14 L1479007-21 0.00157 0.00058 <0.30 1.270 0.00082 1.05 <0.000010 <2.0 0.126 0.00002 <0.00010 <0.010 0.00002 <0.0010 0.01
2-Jul-14 L1482361-14 0.001330 <0.00050 <0.30 1.200 0.00061 0.89 <0.000010 <2.0 0.111 0.00001 <0.00010 <0.010 0.00003 <0.0010 <0.0030

7-Aug-14 L1500006-7 0.000882 0.00061 <0.30 0.737 0.00051 0.70 <0.000010 <2.0 0.091 <0.000010 <0.00010 <0.010 0.000020 <0.0010 0.007
9-Sep-14 L1517070-10 0.001140 0.00050 <0.30 0.771 0.00058 0.81 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000025 <0.0010 0.0068
12-Sep-14 L1517902-19 0.001150 0.00078 <0.30 0.794 0.00065 0.93 <0.000010 <2.0 0.124 <0.000010 <0.00010 <0.010 0.000036 <0.0010 0.0159
21-Sep-14 L1522239-6 0.001390 <0.00050 <0.30 1.510 0.00075 0.81 <0.000010 <2.0 0.094 0.00002 <0.00010 <0.010 0.000073 <0.0010 <0.0030
28-Sep-14 L1527109-2 0.001370 <0.00020 <0.30 1.680 0.00069 0.78 <0.000020 0.4 0.094 <0.00010 <0.00020 <0.010 0.000072 <0.0010 <0.0030
4-Oct-14 L1529967-16 0.001470 <0.00050 <0.30 1.850 0.00100 1.02 <0.000010 <2.0 0.132 0.00002 <0.00010 <0.010 0.00006 <0.0010 <0.0030

11-Nov-14 L1546887-17 0.002170 0.00241 <0.30 1.610 0.00221 1.90 <0.000010 2.2 0.309 0.00002 <0.00010 0.010 0.00028 <0.0010 0.04
18-Nov-14 L1549335-10 0.002410 0.00235 <0.30 1.700 0.00228 2.03 <0.000010 2.2 0.318 0.00001 <0.00010 <0.010 0.00020 <0.0010 0.05
26-Nov-14 L1552499-5 0.002230 0.00225 <0.30 1.770 0.00236 2.09 <0.000010 2.6 0.335 0.00002 <0.00010 <0.010 0.00031 <0.0010 0.05
4-Dec-14 L1556366-4 0.002100 0.00225 <0.30 1.730 0.00222 2.10 <0.000010 2.5 0.362 0.00001 <0.00010 <0.010 0.00029 <0.0010 0.068
7-Dec-14 L1556392-10 0.00229 0.00220 <0.30 1.800 0.00216 2.03 <0.000010 2.6 0.372 0.00001 <0.00010 0.011 0.00031 <0.0010 0.06
24-Jan-15 L1570999-3 0.001930 0.00211 <0.30 1.660 0.00233 2.05 <0.000010 2.5 0.329 0.00001 <0.00010 <0.010 0.000291 <0.0010 0.032
22-Feb-15 L1581377-20 0.002310 0.00161 <0.30 1.840 0.00232 2.09 <0.000010 3.4 0.424 0.00002 <0.00010 <0.010 0.000371 <0.0010 0.0248
21-Mar-15 L1590526-8 0.001910 0.00208 <0.30 1.660 0.00218 2.24 <0.000010 3.3 0.366 <0.000010 <0.00010 <0.010 0.000305 <0.0010 0.040
25-Apr-15 L1603745-8 0.002860 0.00229 <0.30 1.570 0.00248 2.11 <0.000010 2.7 0.361 <0.000010 <0.00010 <0.010 0.000302 <0.00050 0.0324
12-May-15 L1612636-26 0.002420 0.00229 <0.30 1.240 0.00249 1.72 <0.000010 <2.0 0.259 0.00001 <0.00010 <0.010 <0.000010 <0.00050 0.117
20-Jun-15 L1631335-3 0.001000 0.00151 <0.30 0.689 0.00084 1.14 <0.000010 <2.0 0.132 0.00001 <0.00010 <0.010 <0.000010 <0.00050 0.060
17-Jul-15 L1644833-2 0.000843 0.00071 <0.30 0.691 0.00055 0.71 <0.000010 <2.0 0.094 <0.000010 <0.00010 <0.010 0.000010 <0.00050 0.0145

26-Aug-15 L1665599-25 0.001230 0.00079 <0.30 0.86 0.00070 0.86 <0.000010 <2.0 0.113 <0.000010 <0.00010 <0.010 0.00001 <0.00050 0.015
24-Sep-15 L1679782-2 0.00195 0.00211 <0.30 1.300 0.00154 1.61 <0.000010 <2.0 0.230 0.00001 <0.00010 <0.010 0.00010 <0.00050 0.06
26-Oct-15 L1694687-3 0.002070 0.00284 <0.30 1.340 0.00180 1.83 <0.000010 <2.0 0.260 0.00001 <0.00010 <0.010 0.00005 <0.00050 0.083
15-Nov-15 L1704708-12 0.00224 0.00359 <0.30 1.680 0.00194 2.12 <0.000010 2.2 0.339 0.00001 <0.00010 <0.010 0.00024 <0.00050 0.07
19-Dec-15 L1716796-7 0.002440 0.00263 <0.30 1.910 0.00220 2.18 <0.000010 3.0 0.386 0.00001 <0.00010 <0.010 0.000321 <0.00050 0.051
23-Jan-16 L1727972-24 0.002440 0.00229 <0.30 1.900 0.00205 2.26 <0.000010 3.2 0.404 0.00001 <0.00010 0.013 0.000364 <0.00050 0.0522
24-Feb-16 L1738788-6 0.002400 0.00223 <0.30 2.000 0.00219 2.24 <0.000010 3.2 0.398 0.00001 <0.00010 <0.010 0.000383 <0.00050 0.052
25-Mar-16 L1748992-7 0.002160 0.00245 <0.30 1.910 0.00227 2.28 <0.000010 3.2 0.377 0.00001 <0.00010 <0.010 0.000386 <0.00050 0.0454

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
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Phosphorus 
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Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC2 26-Apr-16 L1761558-24 0.002100 0.00217 <0.30 1.540 0.00179 1.53 <0.000010 <2.0 0.260 0.00001 <0.00010 0.011 0.00002 <0.00050 0.140

17-May-16 L1772515-2 0.001870 0.00129 <0.30 1.130 0.00126 1.33 <0.000010 <2.0 0.183 <0.000010 <0.00010 <0.010 0.000045 <0.00050 0.021
19-Jun-16 L1787135-16 Replicate1 0.001130 0.00134 <0.30 0.823 0.00070 1.05 <0.000010 <2.0 0.132 <0.000010 <0.00010 <0.010 0.000013 <0.00050 0.0363
19-Jun-16 L1787135-8 Replicate2 0.001110 0.00143 <0.30 0.87 0.00074 1.05 <0.000010 <2.0 0.131 <0.000010 <0.00010 <0.010 0.00001 <0.00050 0.035
16-Jul-16 L1800582-9 0.00093 <0.00050 <0.30 0.672 0.00047 0.66 <0.000010 <2.0 0.090 <0.000010 <0.00010 <0.010 0.00001 <0.00050 0.01

20-Aug-16 L1818676-8 0.000886 <0.00050 <0.30 0.591 0.00043 0.58 <0.000010 <2.0 0.081 <0.000010 <0.00010 <0.010 0.00001 <0.00050 0.007
16-Sep-16 L1832249-6 0.001020 <0.00050 <0.30 0.796 0.00064 0.74 <0.000010 <2.0 0.100 <0.000010 <0.00010 <0.010 0.00004 <0.00050 <0.0030

25-Oct-2016 L1850386-7 0.00208 0.00206 <0.30 1.56 0.00175 1.74 <0.000010 <2.0 0.300 <0.000010 <0.00010 <0.010 0.000239 <0.00050 0.0410
21-Nov-2016 L1862185-2 0.00214 0.00235 <0.30 2.15 0.00231 2.11 <0.000010 2.8 0.363 0.000012 <0.00010 <0.010 0.000334 <0.00050 0.0716
17-Dec-2016 L1872192-1 0.00205 0.00238 <0.30 1.89 0.00234 2.25 <0.000010 2.8 0.376 0.000014 <0.00010 <0.010 0.000253 <0.00050 0.111
11-Feb-2017 L1891018-15 0.00225 0.00186 <0.30 2.15 0.00222 2.14 <0.000010 3.5 0.402 0.000012 <0.00010 <0.010 0.000351 <0.00050 0.0680
21-May-2017 L1929753-35 Replicate1 0.00223 0.00149 <0.30 1.59 0.00203 1.37 <0.000010 <2.0 0.243 0.000019 <0.00010 <0.010 <0.000010 <0.00050 0.0265
21-May-2017 L1929753-24 Replicate2 0.00169 0.00233 <0.30 1.32 0.00196 1.39 <0.000010 <2.0 0.238 0.000012 <0.00010 <0.010 0.000018 <0.00050 0.0641
26-Aug-2017 L1983785-22 0.00110 <0.00050 <0.30 1.47 0.000640 0.687 <0.000010 <2.0 0.106 0.000015 <0.00010 <0.010 0.000026 <0.00050 <0.0030

26-Oct-17 L2015842-3 Replicate1 0.00202 0.00260 <0.30 1.70 0.00200 1.79 <0.000010 2.1 0.281 0.000026 <0.00010 <0.010 0.000081 <0.00050 0.0654
26-Oct-17 L2015842-2 Replicate2 0.00200 0.00258 <0.30 1.72 0.00206 1.79 <0.000010 2.0 0.283 <0.000010 <0.00010 <0.010 0.000085 <0.00050 0.0582
21-Nov-17 L2028734-10 0.00223 0.00282 <0.30 1.95 0.00229 1.81 <0.000010 2.6 0.353 0.000018 <0.00010 <0.010 0.000107 <0.00050 0.0805
5-Dec-17 L2033141-3 0.00226 0.00288 <0.30 1.83 0.00223 1.98 <0.000010 2.6 0.366 0.000012 <0.00010 <0.010 0.000286 <0.00050 0.0527
19-Jan-18 L2048146-8  0.00243 0.00198 <0.30 2.05 0.00225 2.01 <0.000010 3.3 0.37 0.000012 <0.00010 <0.010 0.000384 <0.00050 0.027
20-Feb-18 L2061201-4  0.00256 0.00226 <0.30 2.24 0.00237 2.22 <0.000010 3.9 0.448 0.00001 <0.00010 <0.010 0.000411 <0.00050 0.0627
26-Mar-18 L2074292-2  0.00253 0.0019 <0.30 2.21 0.00228 2.22 <0.000010 4.1 0.471 <0.000010 <0.00010 <0.010 0.000464 <0.00050 0.0388
22-Apr-18 L2084010-7  0.00233 0.00248 <0.30 2 0.00274 2.29 <0.000010 3.7 0.424 0.00001 <0.00010 <0.010 0.000469 <0.00050 0.0317
12-May-18 L2096514-4  0.00383 0.00432 0.62 1.91 0.00322 4.63 0.000054 <2.0 0.268 0.000032 <0.00010 0.111 0.000474 0.01190 0.255
17-Jun-18 L2115837-7  0.00159 0.00074 <0.30 1.18 0.000838 1.1 <0.000010 <2.0 0.164 0.000012 <0.00010 <0.010 0.000013 <0.00050 0.013
15-Jul-18 L2132363-7  0.00107 0.00058 <0.30 0.699 0.000574 0.747 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.013

SC3
25-Jul-07 L535508-7 Replicate1 0.000950 0.00151 <0.30 <2.0 <0.0010 0.93 <0.000010 <2.0 0.104 <0.00010 <0.00010 <0.010 0.000011 <0.0010 0.032
25-Jul-07 L535508-6 Replicate2 0.000953 0.00143 <0.30 <2.0 <0.0010 0.92 <0.000010 <2.0 0.102 <0.00010 <0.00010 <0.010 0.000012 <0.0010 0.031
23-Sep-07 L559547-8 0.001300 0.00103 <0.30 <2.0 0.00110 1.41 <0.000010 <2.0 0.154 <0.00010 <0.00010 <0.010 0.00005 <0.0010 0.028
26-Jun-08 L650936-23 0.001440 0.00106 <0.30 0.946 0.00098 1.25 <0.000010 <2.0 0.161 <0.00010 <0.00010 <0.010 0.000034 <0.0010 0.02
3-Jul-08 L652071-10 <0.000050 0.00242 <0.30 0.845 0.00071 1.11 <0.000010 <2.0 0.110 <0.00010 <0.00010 <0.010 0.00007 <0.0010 0.32

10-Sep-08 L683687-3 0.001320 0.00068 <0.30 0.853 0.00078 1.05 <0.000010 <2.0 0.124 <0.00010 <0.00010 <0.010 0.000062 <0.0010 0.011
5-Dec-08 L717413-19 0.002050 0.00123 <0.30 1.280 0.00198 2.44 <0.000010 2.2 0.259 <0.00010 <0.00010 <0.010 0.000276 <0.0010 0.0320

29-Mar-09 L749298-7 Replicate1 0.002170 0.00215 <0.30 1.590 0.00209 2.41 <0.000010 3.5 0.363 <0.00010 <0.00010 <0.010 0.000425 <0.0010 0.023
29-Mar-09 L749298-6 Replicate2 0.002190 0.00172 <0.30 1.630 0.00224 2.43 <0.000010 3.4 0.362 <0.00010 <0.00010 <0.010 0.000398 <0.0010 0.023
28-Apr-09 L759011-3 0.001780 0.0016 <0.30 0.631 0.00027 2.00 <0.000010 <2.0 0.326 <0.00010 <0.00010 <0.010 0.00009 <0.0010 0.02

2-Jul-09 L787346-24 0.001400 0.00168 <0.30 0.815 0.00124 1.43 <0.000010 <2.0 0.196 <0.00010 <0.00010 <0.010 0.00008 <0.0010 0.04
22-Aug-09 L809879-18 0.000951 <0.00050 <0.30 0.650 0.00057 0.73 <0.000010 <2.0 0.089 <0.00010 <0.00010 <0.010 0.000019 <0.0010 0.004
26-Nov-09 L844495-23 0.002160 0.00173 <0.30 1.350 0.00173 2.18 <0.000010 2.3 0.327 <0.00010 0.00019 <0.010 0.000299 <0.0010 0.025
17-Jan-10 L855505-9 0.002170 0.00151 <0.30 1.410 0.00194 2.34 <0.000010 2.7 0.339 <0.00010 <0.00010 <0.010 0.00035 <0.0010 0.024
3-Mar-10 L866873-9 0.002120 0.00123 <0.30 1.310 0.00176 2.30 <0.000010 2.8 0.356 <0.00010 <0.00010 <0.010 0.00035 <0.0010 0.016
28-Mar-10 L873293-11 0.001830 0.00110 <0.30 1.180 0.00166 2.26 <0.000010 2.5 0.306 <0.00010 <0.00010 <0.010 0.000308 <0.0010 0.016
1-May-10 L884476-15 0.002350 0.00132 <0.30 1.230 0.00260 1.83 <0.000010 2.0 0.312 <0.00010 <0.00010 <0.010 0.000311 <0.0010 0.020
26-May-10 L891484-12 0.001590 0.00068 <0.30 0.840 0.00126 1.29 <0.000010 <2.0 0.177 <0.00010 <0.00010 <0.010 0.00007 <0.0010 0.03

5-Jul-10 L905787-25 0.001380 0.00057 <0.30 0.830 0.00087 1.16 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 0.00004 <0.0010 0.01
3-Aug-10 L916942-12 0.000802 <0.00050 <0.30 0.720 0.00063 0.64 <0.000010 <2.0 0.077 <0.00010 <0.00010 <0.010 0.00003 <0.0010 <0.0010
27-Aug-10 L926457-25 0.001070 <0.00050 <0.30 0.707 0.00071 0.91 <0.000010 <2.0 0.111 <0.00010 <0.00010 <0.010 0.00003 <0.0010 0.01
28-Sep-10 L938295-12 0.00147 <0.00050 <0.30 1.350 0.00089 1.12 <0.000010 <2.0 0.129 <0.00010 <0.00010 <0.010 0.00012 <0.0010 <0.0030
21-Oct-10 L946803-2 0.002140 0.00224 <0.30 1.300 0.00185 1.87 <0.000010 <2.0 0.260 <0.00010 <0.00010 <0.010 0.00017 <0.0010 0.02
15-Nov-10 L955725-24 0.002060 0.00168 <0.30 1.320 0.00182 2.17 <0.000010 <2.0 0.277 <0.00010 <0.00010 <0.010 0.000274 <0.0010 0.016
15-Dec-10 L963831-2 0.002190 0.00157 <0.30 1.560 0.00194 2.33 <0.000010 2.7 0.337 <0.00010 <0.00010 <0.010 0.00037 <0.0010 0.02

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC3 1-Feb-11 L975149-4 0.002300 0.00165 <0.30 1.640 0.00192 2.54 <0.000010 3.1 0.389 <0.00010 <0.00010 <0.010 0.00033 <0.0010 0.04

5-Mar-11 L985810-4 0.002200 0.00134 <0.30 1.770 0.00189 2.31 <0.000010 3.2 0.385 <0.00010 <0.00010 <0.010 0.000363 <0.0010 0.03
31-Mar-11 L991777-5 0.002010 0.00118 <0.30 1.380 0.00168 2.40 <0.000010 3.0 0.365 <0.00010 <0.00010 <0.010 0.00031 <0.0010 0.02
2-May-11 L1002688-10 0.001980 0.00144 <0.30 1.480 0.00213 2.41 <0.000010 2.5 0.388 <0.00010 <0.00010 <0.010 0.00033 <0.0010 0.01
4-Jun-11 L1014013-10 0.001750 0.00070 <0.30 0.913 0.00098 1.18 <0.000010 <2.0 0.145 <0.00010 <0.00010 <0.010 0.000052 <0.0010 0.008
4-Jul-11 L1028827-6 0.001310 0.00072 <0.30 0.805 0.00086 1.14 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000050 <0.0010 0.0077

1-Aug-11 L1039955-14 0.000999 0.00079 <0.30 0.664 0.00062 0.90 <0.000010 <2.0 0.109 <0.000010 <0.00010 <0.010 0.000028 <0.0010 0.012
4-Sep-11 L1054465-5 0.001610 <0.00050 <0.30 1.630 0.00100 1.03 <0.000010 <2.0 0.118 0.00002 0.00032 <0.010 0.000092 <0.0010 <0.0030
1-Oct-11 L1067383-6 0.002340 0.00217 <0.30 1.320 0.00170 1.83 <0.000010 <2.0 0.251 0.00001 <0.00010 <0.010 0.00025 <0.0010 0.02
26-Oct-11 L1079029-21 0.002470 0.00184 <0.30 1.540 0.00183 2.19 <0.000010 <2.0 0.266 0.00001 <0.00010 <0.010 0.00030 <0.0010 0.02
27-Nov-11 L1091310-6 0.003110 0.00301 <0.30 1.830 0.00196 2.29 <0.000010 2.4 0.346 0.00001 <0.00010 <0.010 0.00037 <0.0010 0.02

9-Jan-12 L1103291-7 0.002430 0.00138 <0.30 1.620 0.00165 2.43 <0.000010 2.4 0.338 <0.000010 <0.00010 <0.010 0.00030 <0.0010 0.02
27-Feb-12 L1119935-5 0.002670 0.00146 <0.30 2.030 0.00197 2.49 <0.000010 3.4 0.401 0.00001 <0.00010 <0.010 0.00038 <0.0010 0.03
27-Mar-12 L1131394-5 0.002700 0.00142 <0.30 1.980 0.00206 2.54 <0.000010 3.7 0.408 0.00001 <0.00010 <0.010 0.00043 <0.0010 0.02
1-May-12 L1143005-6 0.002080 0.00116 <0.30 1.330 0.00205 2.21 <0.000010 <2.0 0.299 <0.000010 <0.00010 <0.010 0.00032 <0.0010 0.01
28-May-12 L1155050-6 0.002600 0.00182 <0.30 1.060 0.00203 1.67 <0.000010 <2.0 0.230 0.00001 <0.00010 <0.010 0.00008 <0.0010 0.03
27-Jun-12 L1171873-3 0.001610 0.00173 <0.30 0.898 0.00105 1.31 <0.000010 <2.0 0.167 0.00001 <0.00010 <0.010 0.00002 <0.0010 0.04
1-Aug-12 L1190018-6 0.001070 0.00060 <0.30 0.696 0.00064 0.87 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 0.00003 <0.0010 0.006
5-Sep-12 L1206302-5 0.001160 0.00054 <0.30 0.753 0.00070 1.02 <0.000010 <2.0 0.111 <0.000010 <0.00010 <0.010 0.00003 <0.0010 0.01
5-Oct-12 L1221669-23 0.001800 0.00123 <0.30 1.080 0.00146 1.53 <0.000010 <2.0 0.198 <0.000010 <0.00010 <0.010 0.00012 <0.0010 0.02
2-Dec-12 L1246043-20 0.002370 0.00165 <0.30 1.760 0.00202 2.31 <0.000010 2.5 0.359 0.00001 <0.00010 <0.010 0.00031 <0.0010 0.05
9-Feb-13 L1267868-12 0.002320 0.00120 <0.30 1.760 0.00202 2.35 <0.000010 3.4 0.378 0.00001 <0.00010 <0.010 0.00036 <0.0010 0.03
4-Mar-13 L1275970-16 0.002240 0.00122 <0.30 1.750 0.00196 2.43 <0.000010 3.7 0.386 <0.000010 <0.00010 <0.010 0.00038 <0.0010 0.024
31-Mar-13 L1285027-16 0.002300 0.00126 <0.30 1.780 0.00188 2.39 <0.000010 3.6 0.408 <0.000010 <0.00010 <0.010 0.000370 <0.0010 0.022
5-Jun-13 L1313500-12 Replicate1 0.002040 0.00143 <0.30 0.867 0.00119 1.33 <0.000010 <2.0 0.179 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.063
5-Jun-13 L1313500-7 Replicate2 0.001650 0.00141 <0.30 0.872 0.00127 1.28 <0.000010 <2.0 0.139 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.060
4-Sep-13 L1359396-8 Replicate1 0.000844 <0.00050 <0.30 0.685 0.00044 0.65 <0.000010 <2.0 0.076 <0.000010 <0.00010 <0.010 0.000018 <0.0010 <0.0030
4-Sep-13 L1359396-7 Replicate2 0.000814 <0.00050 <0.30 0.684 0.00044 0.66 <0.000010 <2.0 0.076 <0.000010 <0.00010 <0.010 0.000016 <0.0010 <0.0030

18-Nov-13 L1393661-23 0.001790 0.00152 <0.30 1.520 0.00180 1.90 <0.000010 2.1 0.285 <0.000010 <0.00010 <0.010 0.000265 <0.0010 0.057
26-Nov-13 L1398084-5 0.002080 0.00139 <0.30 1.440 0.00180 1.84 <0.000010 2.3 0.305 0.00001 <0.00010 <0.010 0.000277 <0.0010 0.022
3-Dec-13 L1400285-17 Replicate1 0.001880 0.00159 <0.30 1.490 0.00195 2.19 <0.000010 2.5 0.330 0.00001 <0.00010 <0.010 0.000288 <0.0010 0.055
3-Dec-13 L1400285-14 Replicate2 0.001880 0.00156 <0.30 1.470 0.00203 2.18 <0.000010 2.5 0.332 0.00001 <0.00010 <0.010 0.000290 <0.0010 0.048
10-Dec-13 L1403324-16 0.002320 0.00132 <0.30 1.590 0.00201 1.96 <0.000010 2.5 0.346 0.00001 <0.00010 0.011 0.000285 <0.0010 0.023
20-Dec-13 L1406946-18 0.001940 0.00129 <0.30 1.540 0.00188 2.16 <0.000010 2.5 0.341 <0.000010 <0.00010 0.011 0.000272 <0.0010 0.028
15-Jan-14 L1413912-7 0.001600 0.00096 <0.30 1.580 0.00192 2.03 <0.000010 <2.0 0.245 <0.000010 <0.00010 <0.010 0.000212 <0.0010 0.006
1-Apr-14 L1440389-27 0.002140 0.00133 <0.30 1.680 0.00188 2.25 <0.000010 3.6 0.397 0.00001 <0.00010 <0.010 0.000358 <0.0010 0.026

27-May-14 L1462243-23 0.002590 0.00092 <0.30 0.936 0.00176 1.48 <0.000010 <2.0 0.185 <0.000010 <0.00010 <0.010 0.000031 <0.0010 0.013
3-Jun-14 L1466849-13 0.002410 0.00103 <0.30 0.965 0.00141 1.30 <0.000010 <2.0 0.171 0.00001 <0.00010 <0.010 0.000011 <0.0010 0.020
8-Jun-14 L1469016-17 0.002010 0.00120 <0.30 0.880 0.00129 1.31 <0.000010 <2.0 0.168 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.029
19-Jun-14 L1475203-17 0.001740 0.00112 <0.30 0.821 0.00108 1.28 <0.000010 <2.0 0.163 <0.000010 <0.00010 <0.010 0.000021 <0.0010 0.026
26-Jun-14 L1479007-22 0.001650 <0.00050 <0.30 1.090 0.00097 1.04 <0.000010 <2.0 0.132 0.00002 <0.00010 <0.010 0.000032 <0.0010 0.003
2-Jul-14 L1482361-25 0.001720 <0.00050 <0.30 1.060 0.00077 0.87 <0.000010 <2.0 0.112 0.00001 <0.00010 <0.010 0.000040 <0.0010 <0.0030
9-Sep-14 L1517070-9 0.001120 <0.00050 <0.30 0.754 0.00072 0.89 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 0.000034 <0.0010 0.006
12-Sep-14 L1517902-18 0.001180 0.00072 <0.30 0.763 0.00075 0.98 <0.000010 <2.0 0.130 <0.000010 <0.00010 <0.010 0.000043 <0.0010 0.017
21-Sep-14 L1522239-5 0.001800 0.00054 <0.30 1.410 0.00100 1.09 <0.000010 <2.0 0.103 0.00002 <0.00010 <0.010 0.000082 <0.0010 <0.0030
28-Sep-14 L1527109-1 0.001290 <0.00020 <0.30 1.390 0.00072 0.85 <0.000020 0.5 0.097 <0.00010 <0.00020 <0.010 0.000070 <0.0010 <0.0030
4-Oct-14 L1529967-15 0.001470 <0.00050 <0.30 1.810 0.00100 1.63 <0.000010 <2.0 0.127 0.00003 <0.00010 0.022 0.000091 <0.0010 <0.0030

11-Nov-14 L1546887-19 0.002030 0.00197 <0.30 1.470 0.00203 1.90 <0.000010 <2.0 0.285 0.00001 <0.00010 <0.010 0.000260 <0.0010 0.023
18-Nov-14 L1549335-11 0.002270 0.00166 <0.30 1.570 0.00200 1.96 <0.000010 2.0 0.305 0.00001 <0.00010 <0.010 0.000262 <0.0010 0.021
26-Nov-14 L1552499-4 0.002020 0.00180 <0.30 1.550 0.00203 2.08 <0.000010 2.2 0.303 0.00001 <0.00010 <0.010 0.000284 <0.0010 0.027
4-Dec-14 L1556366-3 0.002050 0.00177 <0.30 1.620 0.00202 2.04 <0.000010 2.2 0.332 0.00001 <0.00010 <0.010 0.000268 <0.0010 0.024

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.2.  Stream Water Quality Data, Sulphurets Creek Watershed

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Methyl 
Mercury-
Dissolved

Methyl 
Mercury-

Total
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)Date

ALS Sample 
No. QA/QC

Dissolved Metals (cont'd)

Site 
Name
SC3 7-Dec-14 L1556392-11 0.002110 0.00151 <0.30 1.600 0.00208 1.98 <0.000010 2.4 0.340 0.00001 <0.00010 <0.010 0.000329 <0.0010 0.017

22-Feb-15 L1581377-19 0.002040 0.00129 <0.30 1.560 0.00208 2.16 <0.000010 3.0 0.374 <0.000010 <0.00010 <0.010 0.000340 <0.0010 0.015
12-May-15 L1612636-25 0.002770 0.00120 <0.30 1.230 0.00221 1.57 <0.000010 <2.0 0.247 0.00001 <0.00010 <0.010 0.000038 <0.00050 0.020
26-Aug-15 L1665599-24 0.001240 0.00050 <0.30 0.938 0.00069 0.93 <0.000010 <2.0 0.112 0.00001 <0.00010 <0.010 0.000027 <0.00050 0.005
17-Nov-15 L1704732-4 0.002030 0.00264 <0.30 1.500 0.00197 2.16 <0.000010 2.0 0.295 0.00001 <0.00010 <0.010 0.000246 <0.00050 0.038
23-Jan-16 L1727972-17 0.002300 0.00180 <0.30 1.780 0.00192 2.30 <0.000010 3.0 0.367 <0.000010 <0.00010 0.013 0.000361 <0.00050 0.025
26-Apr-16 L1761558-23 0.002570 0.00151 <0.30 1.450 0.00176 1.62 <0.000010 <2.0 0.241 0.00001 <0.00010 <0.010 0.000060 <0.00050 0.025
16-Jul-16 L1800582-10 0.000952 <0.00050 <0.30 0.770 0.00047 0.68 <0.000010 <2.0 0.089 <0.000010 <0.00010 <0.010 0.000019 <0.00050 <0.0030
25-Oct-16 L1850386-3 0.00205 0.00172 <0.30 1.53 0.00178 1.74 <0.000010 <2.0 0.290 0.000013 <0.00010 <0.010 0.000240 <0.00050 0.0238
11-Feb-17 L1891018-14 0.00205 0.00149 <0.30 2.00 0.00196 2.10 <0.000010 3.3 0.375 <0.000010 <0.00010 <0.010 0.000327 <0.00050 0.0268
21-May-17 L1929753-31 0.00256 <0.00050 <0.30 1.32 0.00185 1.24 <0.000010 <2.0 0.215 0.000016 <0.00010 <0.010 0.000033 <0.00050 0.0035
26-Aug-17 L1983785-23 0.00105 <0.00050 <0.30 1.25 0.000649 0.725 <0.000010 <2.0 0.104 0.000012 <0.00010 <0.010 0.000030 <0.00050 <0.0030
28-Oct-17 L2015832-8 0.00188 0.00075 <0.30 1.70 0.00173 1.47 <0.000010 <2.0 0.235 0.000015 <0.00010 <0.010 0.000123 <0.00050 0.0055
21-Nov-17 L2028734-11 0.00244 0.00233 <0.30 1.47 0.00237 2.30 <0.000010 2.5 0.314 0.000013 <0.00010 <0.010 0.000280 0.00063 0.0782
5-Dec-17 L2033141-4  0.00218 0.00198 <0.30 1.59 0.00215 1.93 <0.000010 2.4 0.347 0.000012 <0.00010 <0.010 0.000327 <0.00050 0.0227
20-Jan-18 L2048146-10  0.00225 0.0015 <0.30 1.76 0.00215 2.09 <0.000010 3.1 0.343 0.00001 <0.00010 <0.010 0.000366 <0.00050 0.0151
20-Feb-18 L2061201-13  0.00205 0.0017 <0.30 1.87 0.00212 2.26 <0.000010 3.3 0.379 <0.000010 <0.00010 <0.010 0.000359 <0.00050 0.0303
26-Mar-18 L2074292-1 Replicate1 0.00232 0.00141 <0.30 1.97 0.00211 2.28 <0.000010 3.7 0.431 <0.000010 <0.00010 <0.010 0.000413 <0.00050 0.0178
26-Mar-18 L2074292-4 Replicate2 0.0023 0.00126 <0.30 1.78 0.00196 2.16 <0.000010 3.4 0.421 <0.000010 <0.00010 <0.010 0.000401 <0.00050 0.0165
22-Apr-18 L2084010-8  0.0021 0.00159 <0.30 1.66 0.00225 2.32 <0.000010 3 0.36 <0.000010 <0.00010 <0.010 0.000391 <0.00050 0.0116
12-May-18 L2096514-5 Replicate1 0.00329 0.00459 0.56 1.7 0.00291 4.68 0.000053 <2.0 0.259 0.000031 <0.00010 0.109 0.000417 0.0118 0.231
12-May-18 L2096514-6 Replicate2 0.00335 0.00424 0.56 1.68 0.00311 4.40 0.000053 <2.0 0.257 0.00003 <0.00010 0.098 0.000413 0.0107 0.225
17-Jun-18 L2115837-8  0.00151 <0.00050 <0.30 1.1 0.000752 1.04 <0.000010 <2.0 0.162 0.00001 <0.00010 <0.010 0.000037 <0.00050 0.0032
15-Jul-18 L2132363-8  0.00111 0.00051 <0.30 0.729 0.000516 0.792 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 0.000014 <0.00050 0.01

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
EUR1

25-Jun-08 L650936-16 5.2 56.6 21.8 7.49 5.9 33 4.9 1.6 16.6 <2.0 <2.0 16.6 <0.0050 <0.050 <0.50 0.030 <0.0050 <0.0010 0.070
9-Sep-08 L682706-7 <5.0 104 42.2 7.79 4.4 52 0.9 2.5 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.047 <0.0050 <0.0010 <0.050

EUR2
26-Jun-08 L650936-17 <5.0 117 56 7.76 8.9 64 3.9 1.7 37.8 <2.0 <2.0 37.8 <0.0050 <0.050 <0.50 0.029 0.0068 <0.0010 <0.050
25-Jul-08 L662220-1 <5.0 136 70.1 7.98 3.2 75 2.7 1.4 39.8 <2.0 <2.0 39.8 <0.0050 <0.050 <0.50 0.031 <0.0050 <0.0010 <0.050

21-Aug-08 50155642b Replicate1 5.0 - 52.5 - 12.0 70 7.4 - 41.0 <0.5 - 34.0 <0.05 - <0.5 - 0.0050 0.0030 <0.02
21-Aug-08 50155642a Replicate2 5.0 - 52.3 - 11.0 82 5.60 - 42.0 <0.5 - 35.0 <0.05 - <0.5 - <0.002 <0.002 <0.02
9-Sep-08 L682706-8 <5.0 189 83.7 8.01 <3.0 107 1.14 2.4 54.5 <2.0 <2.0 54.5 <0.0050 <0.050 <0.50 0.035 <0.0050 <0.0010 <0.050
17-Sep-08 L686098-5 22.1 132 65.6 8.01 <3.0 77 8.9 4.0 40.8 <2.0 <2.0 40.8 <0.0050 <0.050 <0.50 0.025 <0.0050 <0.0010 <0.050
25-Sep-08 L688714-5 <5.0 240 106 8.01 <3.0 102 0.5 1.5 70.0 <2.0 <2.0 70.0 <0.0050 <0.050 <0.50 0.045 <0.0050 <0.0010 <0.050
2-Oct-08 L691752-1 <5.0 127 55.6 7.81 10.6 87 19.5 1.2 39.6 <2.0 <2.0 39.6 <0.0050 <0.050 <0.50 0.026 0.0104 <0.0010 <0.050
9-Oct-08 L694973-5 <5.0 205 90.9 8.08 <3.0 116 0.96 2.2 69.1 <2.0 <2.0 69.1 <0.0050 <0.050 <0.50 0.039 0.0053 <0.0010 <0.050
29-Oct-08 L703445-6 Replicate1 <5.0 217 98.4 8.09 4.3 124 1.38 1.1 64.2 <2.0 <2.0 64.2 0.0073 <0.050 <0.50 0.043 0.0152 <0.0010 <0.050
29-Oct-08 L703445-5 Replicate2 <5.0 217 101 8.07 5.3 130 1.63 <1.0 66.9 <2.0 <2.0 66.9 0.0066 <0.050 <0.50 0.043 0.0137 <0.0010 <0.050
27-May-09 L771080-10 <5.0 124 59.1 7.91 9.1 69 3.37 3.6 42.7 <2.0 <2.0 42.7 <0.0050 <0.050 <0.50 0.037 0.0279 <0.0010 <0.050
8-Jun-09 L776835-6 <5.0 90.4 41.7 7.63 38.0 57 18.10 2.1 31.0 <2.0 <2.0 31.0 <0.0050 <0.050 <0.50 0.022 0.0195 <0.0010 0.062
13-Jun-09 L778602-8 <5.0 102 41.3 7.81 232.0 57 20.80 1.4 32.2 <2.0 <2.0 32.2 <0.0050 <0.050 <0.50 0.033 0.0141 <0.0010 <0.050
19-Jun-09 L781603-1 <5.0 103 45.5 7.56 5.5 57 5.43 2.1 32.2 <2.0 <2.0 32.2 <0.0050 <0.050 <0.50 0.025 0.0199 <0.0010 <0.050
2-Jul-09 L787346-1 <5.0 113 55.1 7.93 5.0 59 4.50 2.6 37.8 <2.0 <2.0 37.8 <0.0050 <0.050 <0.50 0.025 <0.0050 <0.0010 <0.050

4-Aug-09 L801967-13 <5.0 107 48.3 7.94 15.5 61 16.8 1.2 29.7 <2.0 <2.0 29.7 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 0.070
23-Aug-09 L809851-13 <5.0 146 70.5 8.00 9.3 82 4.6 1.5 41.9 <2.0 <2.0 41.9 <0.0050 <0.050 <0.50 0.024 <0.0050 <0.0010 <0.050
13-Sep-09 L817873-1 <5.0 132 62.6 7.54 15 73 16.9 3.1 38.5 <2.0 <2.0 38.5 <0.0050 <0.050 <0.50 0.029 <0.0050 <0.0010 <0.050
27-Sep-09 L824535-1 <5.0 169 75.7 7.59 <3.0 91 1.8 3.3 55.0 <2.0 <2.0 55.0 <0.0050 <0.050 <0.50 0.036 0.0070 <0.0010 <0.050
31-Oct-09 L837185-12 Replicate1 <5.0 209 90.5 8.05 <3.0 127 0.8 1.1 67.3 <2.0 <2.0 67.3 0.0078 <0.050 <0.50 0.037 0.0059 <0.0010 <0.050
31-Oct-09 L837185-1 Replicate2 <5.0 204 88.6 7.95 <3.0 126 0.5 1.4 69.2 <2.0 <2.0 69.2 <0.0050 <0.050 <0.50 0.037 0.0055 <0.0010 <0.050
25-Nov-09 L844495-1 <5.0 226 120 7.91 <3.0 151 0 1.7 64.4 <2.0 <2.0 64.4 <0.0050 <0.050 <0.50 0.037 0.0158 <0.0010 <0.050

STC1
22-Feb-18 L2061201-33  <5.0 392 198 8.23 <3.0 246 0 <1.0 115.0 <1.0 <1.0 115.0 <0.0050 <0.050 <0.50 0.044 0.0530 <0.0010 <0.050
27-Mar-18 L2074292-12 Replicate1 <5.0 390 206 8.24 <3.0 258 0 <1.0 114.0 <1.0 <1.0 114.0 <0.0050 <0.050 <0.50 0.042 0.0726 <0.0010 <0.050
27-Mar-18 L2074292-13 Replicate2 <5.0 391 210 8.21 <3.0 246 0 <1.0 110.0 <1.0 <1.0 110.0 <0.0050 <0.050 <0.50 0.042 0.0742 <0.0010 <0.050
22-Apr-18 L2084010-9  <5.0 390 210 7.92 <3.0 253 1 <1.0 134.0 <1.0 <1.0 134.0 <0.0050 <0.050 <0.50 0.045 0.3890 <0.0010 <0.050
10-May-18 L2093552-28  5.5 176 91.4 8.14 33 128 48 1.0 69.5 <1.0 <1.0 69.5 <0.0050 <0.050 <0.50 0.025 0.1270 <0.0010 <0.050
17-Jun-18 L2115837-9 Replicate1 <5.0 131 69 7.97 224 125 221 1.0 52.0 <1.0 <1.0 52.0 0.0170 <0.050 <0.50 <0.020 0.0140 <0.0010 <0.050
17-Jun-18 L2115837-16 Replicate2 <5.0 129 65.8 7.97 243 124 226 1.1 51.8 <1.0 <1.0 51.8 0.0442 <0.050 <0.50 <0.020 0.0141 <0.0010 <0.12
15-Jul-18 L2132363-9  <5.0 99.9 44.5 8.16 169 82 132 <1.0 39.7 <1.0 <1.0 39.7 <0.0050 <0.050 <0.50 <0.020 0.0083 <0.0010 <0.050

CC1
26-Jun-08 L650936-20 <5.0 73.8 32.6 7.58 <3.0 40 0 1.7 25.1 <2.0 <2.0 25.1 <0.0050 <0.050 <0.50 0.026 0.0313 <0.0010 <0.050
10-Sep-08 L683687-14 <5.0 101 44.7 7.47 <3.0 61 0 2.1 33.4 <2.0 <2.0 33.4 <0.0050 <0.050 <0.50 0.042 0.0395 <0.0010 <0.050
6-Dec-08 L717413-11 <5.0 116 51.3 7.44 4 59 0 1.5 36.6 <2.0 <2.0 36.6 <0.0050 <0.050 <0.50 0.030 0.0530 <0.0010 <0.050
2-Jul-09 L787346-3 <5.0 56.5 26.5 7.89 <3.0 32 1 2.2 18.6 <2.0 <2.0 18.6 <0.0050 <0.050 <0.50 <0.020 0.0122 <0.0010 <0.050

22-Aug-09 L809879-2 <5.0 113 49.5 7.70 5 66 0 2.7 32.1 <2.0 <2.0 32.1 <0.0050 <0.050 <0.50 0.028 0.0546 <0.0010 <0.050
26-Nov-09 L844495-27 Replicate1 <5.0 156 81.7 7.91 <3.0 90 <0.10 1.2 41.7 <2.0 <2.0 41.7 <0.0050 <0.050 <0.50 0.032 0.0398 <0.0010 <0.050
26-Nov-09 L844495-3 Replicate2 <5.0 156 74.8 7.89 <3.0 96 0.14 1.4 41.6 <2.0 <2.0 41.6 <0.0050 <0.050 <0.50 0.027 0.0412 <0.0010 <0.050
13-May-12 L1150408-2 Replicate1 <5.0 154 70.9 7.77 <3.0 90 0.6 3.8 43.4 <2.0 <2.0 43.4 <0.0050 <0.050 <0.50 0.043 0.0955 <0.0010 <0.050
13-May-12 L1150408-1 Replicate2 <5.0 155 69.7 7.10 <3.0 93 0.6 6.1 43.5 <2.0 <2.0 43.5 <0.0050 <0.050 <0.50 0.044 0.0947 <0.0010 <0.050
28-May-12 L1155050-19 <5.0 86.9 39 8.13 7.3 50 5.0 3.8 27.7 <2.0 <2.0 27.7 <0.0050 <0.050 <0.50 0.03 0.0908 <0.0010 <0.050
28-Jun-12 L1171583-3 <5.0 58 26 7.69 4.0 41 2.0 1.5 18.7 <2.0 <2.0 18.7 <0.0050 <0.050 <0.50 0.024 0.0260 <0.0010 <0.050
1-Aug-12 L1190018-23 <5.0 57 25.6 7.85 <3.0 33 0.8 2.3 18.7 <2.0 <2.0 18.7 <0.0050 <0.050 <0.50 0.026 0.0082 <0.0010 <0.050
5-Sep-12 L1206302-19 <5.0 109 46 8.06 <3.0 66 0.1 2.3 33.3 <2.0 <2.0 33.3 <0.0050 <0.050 <0.50 0.04 0.0274 <0.0010 <0.050
5-Oct-12 L1221669-14 <5.0 105 48.6 8.02 <3.0 64 0.4 4 30.6 <2.0 <2.0 30.6 <0.0050 <0.050 <0.50 0.034 0.0454 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

CC1 3-Dec-12 L1246043-52 Replicate1 <5.0 198 93.9 8.07 <3.0 118 0 2.3 60.5 <2.0 <2.0 60.5 <0.0050 <0.050 <0.50 0.039 0.0616 <0.0010 <0.050
3-Dec-12 L1246043-26 Replicate2 <5.0 197 94.7 8.04 <3.0 120 0.1 2.3 64.7 <2.0 <2.0 64.7 <0.0050 <0.050 <0.50 0.039 0.0630 <0.0010 <0.050
10-Feb-13 L1267868-22 Replicate1 <5.0 228 102 8.21 <3.0 134 <0.10 1.3 66.6 <2.0 <2.0 66.6 <0.0050 <0.050 <0.50 0.04 0.0636 <0.0010 <0.050
10-Feb-13 L1267868-20 Replicate2 <5.0 228 104 8.23 <3.0 130 <0.10 1.4 71.4 <2.0 <2.0 71.4 <0.0050 <0.050 <0.50 0.04 0.0641 <0.0010 <0.050
4-Mar-13 L1275970-19 <5.0 254 112 8.13 <3.0 150 0.2 2 82.1 <2.0 <2.0 82.1 <0.0050 <0.050 <0.50 0.05 0.0578 <0.0010 <0.050
31-Mar-13 L1285027-14 <5.0 264 124 8.20 <3.0 168 0.1 1 84.8 <2.0 <2.0 84.8 <0.0050 <0.050 <0.50 0.055 0.0427 <0.0010 <0.050
5-Jun-13 L1313500-10 <5.0 56.7 23.2 7.93 <3.0 40 1.2 3 18.5 <2.0 <2.0 18.5 <0.0050 <0.050 <0.50 0.024 0.0386 <0.0010 <0.050

10-Sep-13 L1362721-5 <5.0 179 86 7.80 <3.0 120 0.1 7.2 52.6 <2.0 <2.0 52.6 0.0051 <0.050 <0.50 0.051 0.0441 <0.0010 <0.050
21-Dec-13 L1406946-26 <5.0 184 83.8 7.63 <3.0 117 0.2 3.1 56.8 <2.0 <2.0 56.8 <0.0050 <0.050 <0.50 0.044 0.0616 <0.0010 <0.050
15-Jan-14 L1413912-13 7.5 160 74.8 7.91 <3.0 100 1 1.1 46.7 <2.0 <2.0 46.7 <0.0050 <0.050 <0.50 0.039 0.0574 <0.0010 <0.050
1-Apr-14 L1440389-39 Replicate1 <5.0 242 116 8.06 <3.0 158 0.1 <1.0 75.0 <2.0 <2.0 75.0 <0.0050 <0.050 <0.50 0.053 0.0549 <0.0010 <0.050
1-Apr-14 L1440389-20 Replicate2 <5.0 243 111 8.12 <3.0 163 0.2 <1.0 65.8 <2.0 <2.0 65.8 <0.0050 <0.050 <0.50 0.053 0.0551 <0.0010 <0.050
2-Jul-14 L1482361-23 <5.0 40.2 17.4 7.51 11.2 36 3.3 <1.0 13.6 <2.0 <2.0 13.6 <0.0050 <0.050 <0.50 0.026 0.0067 <0.0010 <0.050

11-Nov-14 L1546887-21 <5.0 156 70.9 7.90 <3.0 95 0 1.2 46.3 <2.0 <2.0 46.3 <0.0050 <0.050 <0.50 0.043 0.0519 <0.0010 <0.050
22-Feb-15 L1581377-22 <5.0 190 85.9 7.99 <3.0 118 0 1.2 59.0 <2.0 <2.0 59.0 <0.0050 <0.050 <0.50 0.042 0.0470 <0.0010 <0.050
12-May-15 L1612636-23 <5.0 70.2 32.1 7.60 5 53 1 1.6 23.8 <2.0 <2.0 23.8 <0.0050 <0.050 <0.50 0.028 0.0885 <0.0010 <0.050
26-Aug-15 L1665599-22 <5.0 129 59.9 7.95 <3.0 87 0 1.2 40.4 <2.0 <2.0 40.4 <0.0050 <0.050 <0.50 0.038 0.0318 <0.0010 <0.050
17-Nov-15 L1704732-6 <5.0 154 74.8 7.89 <3.0 100 0 1.6 47.0 <2.0 <2.0 47.0 <0.0050 <0.050 <0.50 0.036 0.0483 <0.0010 <0.050
23-Jan-16 L1727972-16 <5.0 204 93 7.95 4 119 0 1.3 59.0 <2.0 <2.0 59.0 <0.0050 <0.050 <0.50 0.043 0.0582 <0.0010 <0.050
26-Apr-16 L1761558-21 <5.0 92.8 41.2 7.72 <3.0 68 0 1.4 31.0 <1.0 <1.0 31.0 <0.0050 <0.050 <0.50 0.032 0.0699 <0.0010 <0.050

25-Oct-2016 L1850386-1 <5.0 154 70.7 7.64 <3.0 110 0.12 1.7 49.4 <1.0 <1.0 49.4 <0.0050 <0.050 <0.50 0.038 0.0475 <0.0010 <0.050
11-Feb-2017 L1891018-13 <5.0 219 97.9 7.86 <3.0 129 0.12 <1.0 66.8 <1.0 <1.0 66.8 <0.0050 <0.050 <0.50 0.043 0.0599 <0.0010 <0.050
21-May-2017 L1929753-34 Replicate1 6.4 51.5 25.5 7.44 56.9 42 29.0 1.9 16.4 <1.0 <1.0 16.4 <0.0050 <0.050 <0.50 0.022 0.0476 <0.0010 0.067
21-May-2017 L1929753-33 Replicate2 5.6 52.2 23.8 7.43 59.5 43 31.7 1.1 17.2 <1.0 <1.0 17.2 <0.0050 <0.050 <0.50 0.023 0.0481 <0.0010 0.075
26-Aug-2017 L1983785-24 7.3 79.2 37.3 7.59 3.1 51 0.59 2.1 27.6 <1.0 <1.0 27.6 <0.0050 <0.050 <0.50 0.030 0.0279 <0.0010 <0.050
24-Nov-2017 L2028734-30  <5.0 183 85 7.98 <3.0 107 <0.10 1.3 53.4 <1.0 <1.0 53.4 <0.0050 <0.050 <0.50 0.041 0.0601 <0.0010 <0.050

UR0
2-Jul-09 L787346-35 <5.0 117 57.7 7.41 <3.0 69 8 3.2 39.8 <2.0 <2.0 39.8 <0.0050 <0.050 <0.50 0.027 0.0136 <0.0010 0.066

4-Aug-09 L801967-1 <5.0 92.6 40.5 7.65 40 60 41 1.6 26.1 <2.0 <2.0 26.1 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 0.060
25-Nov-09 L844495-28 <5.0 220 117 8.06 <3.0 139 0 1.2 63.7 <2.0 <2.0 63.7 <0.0050 <0.050 <0.50 0.053 0.0295 <0.0010 <0.050

ECM7
26-Jun-08 L650936-18 <5.0 111 52.7 7.83 44.9 74 43.70 1.6 39.9 <2.0 <2.0 39.9 <0.0050 <0.050 <0.50 <0.020 0.0233 <0.0010 <0.050
10-Sep-08 L683687-16 <5.0 123 55.4 7.89 27.7 90 49.20 1.4 41.0 <2.0 <2.0 41.0 <0.0050 <0.050 <0.50 0.022 0.0193 <0.0010 <0.050
22-Aug-09 L809879-20 <5.0 101 50.5 7.24 309.0 76 171.0 4.7 43.0 <1.0 <1.0 43.0 <0.0050 <0.050 <0.50 <0.020 0.0115 <0.0010 <0.050

ECM8
26-Jun-08 L650936-19 <5.0 90.2 41.7 7.76 30.4 60 23.5 1.5 31.7 <2.0 <2.0 31.7 <0.0050 <0.050 <0.50 <0.020 0.0179 <0.0010 <0.050
10-Sep-08 L683687-17 <5.0 117 53.1 7.89 19.7 79 30.9 1.4 37.8 <2.0 <2.0 37.8 <0.0050 <0.050 <0.50 <0.020 0.0236 <0.0010 <0.050
6-Dec-08 L717413-18 <5.0 179 78.9 8.03 <3.0 100 1.24 <1.0 59 <2.0 <2.0 59 <0.0050 <0.050 <0.50 0.034 0.0839 <0.0010 0.096

28-Mar-09 L748538-15 <5.0 246 110 8.04 <3.0 152 0.36 1.9 75.5 <2.0 <2.0 75.5 <0.0050 <0.050 <0.50 0.047 0.1100 <0.0010 <0.050
2-Jul-09 L787346-2 <5.0 82.6 39.1 7.90 10.0 50 12.8 2.5 30.2 <2.0 <2.0 30.2 <0.0050 <0.050 <0.50 <0.020 0.0145 <0.0010 <0.050

22-Aug-09 L809879-1 <5.0 101 51.5 7.21 73.8 83 159.0 4.7 42.4 <1.0 <1.0 42.4 <0.0050 <0.050 <0.50 <0.020 0.0111 <0.0010 <0.050
27-Nov-09 L844495-26 Replicate1 <5.0 180 90.6 8.02 4.4 105 0.9 1.2 53.1 <2.0 <2.0 53.1 <0.0050 <0.050 <0.50 0.033 0.0693 <0.0010 <0.050
27-Nov-09 L844495-2 Replicate2 <5.0 176 85.3 7.97 <3.0 107 0.5 1.3 59.9 <2.0 <2.0 59.9 <0.0050 <0.050 <0.50 0.029 0.0711 <0.0010 <0.050
10-Feb-13 L1267868-23 <5.0 230 104 8.24 <3.0 129 0.3 <1.0 73.6 <2.0 <2.0 73.6 <0.0050 <0.050 <0.50 0.050 0.0927 <0.0010 <0.050
4-Mar-13 L1275970-20 <5.0 237 107 8.11 <3.0 140 0.5 1.9 77.3 <2.0 <2.0 77.3 <0.0050 <0.050 <0.50 0.058 0.0882 <0.0010 <0.050
31-Mar-13 L1285027-12 <5.0 254 117 8.21 <3.0 164 0.35 1.3 83.9 <2.0 <2.0 83.9 <0.0050 <0.050 0.55 0.061 0.1100 <0.0010 <0.050
5-Jun-13 L1313500-11 <5.0 76 37.1 7.95 11.7 53 18.10 3.3 28.9 <2.0 <2.0 28.9 <0.0050 <0.050 <0.50 0.022 0.0299 <0.0010 <0.050

10-Sep-13 L1362721-6 <5.0 97.2 46.7 8.21 86.9 74 108.0 2.0 36.9 <2.0 <2.0 36.9 0.0065 <0.050 <0.50 <0.020 0.0154 <0.0010 <0.050
21-Dec-13 L1406946-25 <5.0 190 86.7 8.04 <3.0 122 1.3 1.7 59.2 <2.0 <2.0 59.2 <0.0050 <0.050 <0.50 0.038 0.0831 <0.0010 <0.050
15-Jan-14 L1413912-19 Replicate1 <5.0 194 90.3 8.10 26.0 119 15.90 <1.0 64 <2.0 <2.0 64 <0.0050 <0.050 <0.50 0.035 0.1100 <0.0010 <0.050
15-Jan-14 L1413912-14 Replicate2 <5.0 193 94 8.10 27.5 121 15.40 <1.0 59.1 <2.0 <2.0 59.1 <0.0050 <0.050 <0.50 0.035 0.1120 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Page 2 of 40



Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids
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Solids Turbidity
Acidity 
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Bicarbonate 
(as CaCO3)
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CaCO3)
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Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

ECM8 1-Apr-14 L1440389-21 <5.0 239 113 8.14 <3.0 159 0.4 <1.0 70.7 <2.0 <2.0 70.7 <0.0050 <0.050 <0.50 0.051 0.1120 <0.0010 <0.050
2-Jul-14 L1482361-24 <5.0 75.4 34.8 7.87 182 58 84 <1.0 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.022 0.0108 <0.0010 <0.050

11-Nov-14 L1546887-22 Replicate1 <5.0 186 86.9 8.02 <3.0 115 1.53 1.2 67 <2.0 <2.0 67 <0.0050 <0.050 <0.50 0.039 0.0954 <0.0010 <0.050
11-Nov-14 L1546887-23 Replicate2 <5.0 185 86.9 8.02 <3.0 96 1.3 1.2 65.7 <2.0 <2.0 65.7 <0.0050 <0.050 <0.50 0.039 0.1010 <0.0010 <0.050

ECM9
10-Feb-13 L1267868-21 <5.0 213 99.9 8.25 <3.0 124 0.4 1.0 70.3 <2.0 <2.0 70.3 <0.0050 <0.050 <0.50 0.041 0.0978 <0.0010 <0.050
4-Mar-13 L1275970-28 Replicate1 <5.0 229 108 8.13 <3.0 135 0.4 1.5 81.2 <2.0 <2.0 81.2 0.0057 <0.050 <0.50 0.049 0.0889 <0.0010 <0.050
4-Mar-13 L1275970-18 Replicate2 <5.0 229 103 8.14 <3.0 133 0.50 2.5 83 <2.0 <2.0 83 <0.0050 <0.050 <0.50 0.050 0.0889 <0.0010 <0.050
31-Mar-13 L1285027-13 <5.0 241 114 8.22 <3.0 148 0.37 1.2 84 <2.0 <2.0 84 <0.0050 <0.050 0.59 0.051 0.0929 <0.0010 <0.050
5-Jun-13 L1313500-9 <5.0 82.3 37.2 7.98 10.3 58 15.80 3.3 32 <2.0 <2.0 32 <0.0050 <0.050 <0.50 0.026 0.0444 <0.0010 <0.050

10-Sep-13 L1362721-4 <5.0 97.1 48.3 7.92 58 79 79 5.4 37.7 <2.0 <2.0 37.7 0.0076 <0.050 <0.50 <0.020 0.0190 <0.0010 <0.050
21-Dec-13 L1406946-27 <5.0 194 89.8 8.03 <3.0 122 1 1.9 68.7 <2.0 <2.0 68.7 <0.0050 <0.050 <0.50 0.045 0.1000 <0.0010 <0.050
15-Jan-14 L1413912-11 8.4 150 76.5 8.04 23.2 95 7.63 <1.0 49.9 <2.0 <2.0 49.9 <0.0050 <0.050 <0.50 0.034 0.1660 <0.0010 0.081
1-Apr-14 L1440389-19 <5.0 227 109 8.15 <3.0 153 0.6 <1.0 78.0 <2.0 <2.0 78.0 <0.0050 <0.050 <0.50 0.046 0.0982 <0.0010 <0.050
2-Jul-14 L1482361-22 <5.0 78.4 37.2 7.89 169 62 82.4 <1.0 31.1 <2.0 <2.0 31.1 <0.0050 <0.050 <0.50 0.023 0.0156 <0.0010 <0.050

11-Nov-14 L1546887-20 <5.0 181 86.6 8.03 <3.0 110 0.9 1.1 70.1 <2.0 <2.0 70.1 <0.0050 <0.050 <0.50 0.040 0.1110 <0.0010 <0.050
UR1A

26-Jun-08 L650936-21 <5.0 96.9 44 7.79 18 57 24 1.5 35.1 <2.0 <2.0 35.1 <0.0050 <0.050 <0.50 0.020 0.0295 <0.0010 <0.050
10-Sep-08 L683687-9 <5.0 124 58.8 7.88 18.7 84 29.5 1.5 41.8 <2.0 <2.0 41.8 <0.0050 <0.050 <0.50 0.026 0.0259 <0.0010 <0.050
6-Dec-08 L717413-10 <5.0 165 77.9 8.04 <3.0 106 1.4 <1.0 63.3 <2.0 <2.0 63.3 <0.0050 <0.050 <0.50 0.030 0.0915 <0.0010 0.069

29-Mar-09 L749298-5 <5.0 226 106 8.04 <3.0 136 1 3.2 79.7 <2.0 <2.0 79.7 0.0052 <0.050 <0.50 0.045 0.0930 <0.0010 <0.050
2-Jul-09 L787346-30 Replicate1 <5.0 91 45.1 7.89 7.5 57 12.80 2.7 32.7 <2.0 <2.0 32.7 <0.0050 <0.050 <0.50 <0.020 0.0279 <0.0010 <0.050
2-Jul-09 L787346-6 Replicate2 6.6 90.7 43.7 7.90 9 50 13 2.6 35.3 <2.0 <2.0 35.3 <0.0050 <0.050 <0.50 <0.020 0.0292 <0.0010 <0.050
5-Jul-09 L788462-9 <5.0 92 39.3 7.93 8.6 55 13.0 2.0 32.9 <2.0 <2.0 32.9 <0.0050 <0.050 <0.50 <0.020 0.0270 <0.0010 <0.050

22-Aug-09 L809879-5 <5.0 108 53.5 7.99 147.0 86 146.0 1.6 44.5 <1.0 <1.0 44.5 <0.0050 <0.050 <0.50 <0.020 0.0197 <0.0010 <0.050
26-Nov-09 L844495-6 <5.0 169 85.4 8.04 <3.0 103 0.51 1.2 62 <2.0 <2.0 62 <0.0050 <0.050 <0.50 0.026 0.0669 <0.0010 <0.050
17-Jan-10 L855505-2 <5.0 181 85.1 8.02 <3.0 112 0.74 2.9 65 <2.0 <2.0 65 <0.0050 <0.050 <0.50 0.026 0.0863 <0.0010 <0.050
3-Mar-10 L866873-2 <5.0 193 90.8 8.10 <3.0 118 0.61 2.4 68 <2.0 <2.0 68 <0.0050 <0.050 <0.50 0.037 0.0840 <0.0010 <0.050
28-Mar-10 L873293-1 8.7 153 74.5 7.83 4.2 91 1.16 2.6 62 <2.0 <2.0 62 <0.0050 <0.050 <0.50 0.031 0.0938 <0.0010 <0.050
1-May-10 L884476-8 <5.0 135 63.5 8.10 <3.0 80 1.50 2.8 48 <2.0 <2.0 48 <0.0050 <0.050 <0.50 0.027 0.1750 <0.0010 0.095
26-May-10 L891484-2 <5.0 90.2 45.1 7.49 <3.0 65 16.00 3.0 34 <2.0 <2.0 34 <0.0050 <0.050 <0.50 0.020 0.0465 <0.0010 <0.050

5-Jul-10 L905787-3 <5.0 111 53.1 7.97 8.8 69 20.7 3.2 40 <2.0 <2.0 40 <0.0050 <0.050 <0.50 <0.020 0.0234 <0.0010 <0.050
3-Aug-10 L916942-2 <5.0 100 49.1 8.07 190.0 72 148.0 2.1 42.7 <1.0 <1.0 42.7 <0.0050 <0.050 <0.50 <0.020 0.0139 <0.0010 0.094
27-Aug-10 L926457-3 <5.0 109 50.9 7.77 37 75 43 4.9 40.2 <1.0 <1.0 40.2 <0.0050 <0.050 <0.50 <0.020 0.0184 <0.0010 <0.050
28-Sep-10 L938295-2 5.8 115 52.6 7.94 333.0 89 225.0 11.9 47.4 <1.0 <1.0 47.4 <0.0050 <0.050 <0.50 0.021 0.0378 <0.0010 0.132
21-Oct-10 L946802-2 5.3 138 62.6 8.04 7 85 5 3.8 48.4 <2.0 <2.0 48.4 <0.0050 <0.050 <0.50 0.029 0.0802 <0.0010 <0.050
15-Nov-10 L955725-3 <5.0 153 74.1 8.07 <3.0 85 1.2 2.1 56.7 <2.0 <2.0 56.7 <0.0050 <0.050 <0.50 0.033 0.0822 <0.0010 <0.050
15-Dec-10 L963832-2 <5.0 206 93.9 8.15 8 117 1 3.7 73.5 <2.0 <2.0 73.5 <0.0050 <0.050 <0.50 0.037 0.0903 <0.0010 <0.050
1-Feb-11 L975149-3 <5.0 200 86.3 7.99 <3.0 121 0.9 2.3 76.4 <2.0 <2.0 76.4 <0.0050 <0.050 <0.50 0.035 0.0859 <0.0010 <0.050
5-Mar-11 L985810-3 <5.0 229 109 8.07 <3.0 140 0.4 4.4 78.6 <2.0 <2.0 78.6 <0.0050 <0.050 <0.50 0.032 0.0852 <0.0010 <0.050
31-Mar-11 L991777-4 <5.0 209 96.4 7.86 <3.0 124 0.6 4.7 52.1 <2.0 <2.0 52.1 <0.0050 <0.050 <0.50 0.028 0.0934 <0.0010 0.057
2-May-11 L1002688-9 <5.0 200 91.5 8.08 <3.0 115 0.44 3.1 68.3 <2.0 <2.0 68.3 <0.0050 <0.050 <0.50 0.024 0.1740 <0.0010 0.086
4-Jun-11 L1014013-2 <5.0 89.2 41.3 7.81 51.3 64 46.70 3.8 33 <2.0 <2.0 33 <0.0050 <0.050 <0.50 0.021 0.0359 <0.0010 0.124
4-Jul-11 L1026874-13 <5.0 105 47.3 7.78 14.7 71 25.10 2.3 37 <2.0 <2.0 37 <0.0050 <0.050 <0.50 0.024 0.0235 <0.0010 0.090

1-Aug-11 L1039955-2 <5.0 106 46.9 8.55 72.7 71 35.7 <1.0 38.8 <1.0 <1.0 38.8 <0.0050 <0.050 <0.50 0.023 0.0146 <0.0010 <0.050
4-Sep-11 L1054465-3 <5.0 112 51.7 8.26 415.0 122 380.0 2.3 47.3 <1.0 <1.0 47.3 0.0055 <0.050 <0.50 0.024 0.0264 <0.0010 0.114
1-Oct-11 L1067383-2 <5.0 155 71.2 8.05 11.3 85 10.70 2.9 59 <2.0 <2.0 59 <0.0050 <0.050 <0.50 0.034 0.0573 0.0019 0.051
26-Oct-11 L1079029-13 5.1 159 71.5 8.07 <3.0 110 3.94 2.4 59.2 <2.0 <2.0 59.2 <0.0050 <0.050 <0.50 0.035 0.0650 <0.0010 <0.050
27-Nov-11 L1091310-12 Replicate1 <5.0 202 91.5 8.17 <3.0 111 0.8 1.7 69.5 <2.0 <2.0 69.5 <0.0050 <0.050 <0.50 0.041 0.0648 <0.0010 <0.050
27-Nov-11 L1091310-3 Replicate2 <5.0 201 90.3 8.16 <3.0 116 0.9 1.8 71.9 <2.0 <2.0 71.9 <0.0050 <0.050 <0.50 0.041 0.0644 <0.0010 <0.050

9-Jan-12 L1103291-3 <5.0 180 80.5 8.06 <3.0 98 1 3.0 70.0 <2.0 <2.0 70.0 <0.0050 <0.050 <0.50 0.038 0.0598 <0.0010 0.073
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

UR1A 27-Feb-12 L1119935-4 Replicate1 <5.0 229 109 8.13 <3.0 137 0.57 1.9 82 <2.0 <2.0 82 <0.0050 <0.050 <0.50 0.042 0.0677 <0.0010 <0.050
27-Feb-12 L1119935-3 Replicate2 <5.0 230 109 8.13 <3.0 126 0.60 2.0 82 <2.0 <2.0 82 <0.0050 <0.050 <0.50 0.042 0.0680 <0.0010 <0.050
27-Mar-12 L1131394-3 <5.0 237 109 8.13 <3.0 142 0.3 2.3 87.7 <2.0 <2.0 87.7 <0.0050 <0.050 <0.50 0.042 0.0576 <0.0010 0.052
1-May-12 L1143005-2 5.8 158 70.9 8.17 8.7 91 3.8 3.2 63.1 <2.0 <2.0 63.1 <0.0050 <0.050 <0.50 0.035 0.1740 <0.0010 <0.050
28-May-12 L1155050-2 5.4 107 51.5 8.14 47.3 66 31.7 2.9 41.7 <2.0 <2.0 41.7 <0.0050 <0.050 <0.50 0.026 0.1160 <0.0010 <0.050
28-Jun-12 L1171583-2 <5.0 93.3 45.2 7.92 50.0 76 47.50 1.3 36 <2.0 <2.0 36 <0.0050 <0.050 <0.50 0.023 0.0387 <0.0010 <0.050
1-Aug-12 L1190018-2 <5.0 94.3 43.9 8.08 59.8 76 53.80 2.0 36 <2.0 <2.0 36 <0.0050 <0.050 <0.50 <0.020 0.0198 <0.0010 <0.050
5-Sep-12 L1206302-3 <5.0 97.1 47.3 8.06 27.3 74 26.70 2.1 38 <2.0 <2.0 38 <0.0050 <0.050 <0.50 <0.020 0.0172 <0.0010 <0.050
5-Oct-12 L1221669-13 <5.0 138 66.9 8.06 3.7 84 4.64 3.4 46 <2.0 <2.0 46 <0.0050 <0.050 <0.50 0.031 0.0712 <0.0010 <0.050
9-Feb-13 L1267868-11 <5.0 213 101 8.31 <3.0 122 0 <1.0 77.7 <1.0 <1.0 77.7 <0.0050 <0.050 <0.50 0.037 0.0806 <0.0010 <0.050
4-Mar-13 L1275970-17 <5.0 222 98.8 8.15 <3.0 131 0 3.4 82.2 <2.0 <2.0 82.2 <0.0050 <0.050 <0.50 0.045 0.0829 <0.0010 <0.050
31-Mar-13 L1285027-15 <5.0 236 112 8.22 <3.0 147 0 1.1 85.6 <2.0 <2.0 85.6 <0.0050 <0.050 0.50 0.045 0.0815 <0.0010 <0.050
5-Jun-13 L1313500-8 <5.0 84.6 41.1 8.00 16 59 15 3.0 30.4 <2.0 <2.0 30.4 <0.0050 <0.050 <0.50 0.031 0.0478 <0.0010 <0.050

10-Sep-13 L1362721-14 Replicate1 <5.0 100 50.7 8.23 57 75 82 1.4 38.8 <2.0 <2.0 38.8 0.0050 <0.050 <0.50 <0.020 0.0173 <0.0010 <0.050
10-Sep-13 L1362721-7 Replicate2 <5.0 99.4 49.7 8.19 63.9 67 82.1 2.1 39.2 <2.0 <2.0 39.2 0.0058 <0.050 <0.50 <0.020 0.0173 <0.0010 <0.050
18-Nov-13 L1393661-24 <5.0 198 99.2 8.16 <3.0 121 1.73 1.8 72.2 <2.0 <2.0 72.2 0.0076 <0.050 <0.50 0.034 0.0766 <0.0010 <0.050
26-Nov-13 L1398084-6 <5.0 187 85.8 8.08 3.4 107 2.10 1.4 59.7 <2.0 <2.0 59.7 <0.0050 <0.050 <0.50 0.034 0.0846 <0.0010 <0.050
3-Dec-13 L1400285-15 <5.0 198 92.6 8.16 5.2 120 3.77 1.1 72.8 <2.0 <2.0 72.8 <0.0050 <0.050 <0.50 0.035 0.0973 <0.0010 <0.050
10-Dec-13 L1403324-14 <5.0 208 98 8.11 <3.0 135 1.04 1.5 77.2 <2.0 <2.0 77.2 <0.0050 <0.050 <0.50 0.040 0.0953 <0.0010 <0.050
20-Dec-13 L1406946-16 <5.0 189 88 8.06 3.6 115 2.46 1.7 66.3 <2.0 <2.0 66.3 <0.0050 <0.050 <0.50 0.036 0.0944 <0.0010 <0.050
15-Jan-14 L1413912-12 9.8 135 65.6 8.01 13.0 87 5 <1.0 47.7 <2.0 <2.0 47.7 <0.0050 <0.050 <0.50 0.030 0.1580 <0.0010 0.102
1-Apr-14 L1440389-28 <5.0 222 110 8.18 <3.0 147 0.48 <1.0 77.5 <2.0 <2.0 77.5 <0.0050 <0.050 <0.50 0.043 0.0974 <0.0010 <0.050

27-May-14 L1462243-2 5.9 88.9 40.7 7.47 25 63 12 2.6 35.3 <2.0 <2.0 35.3 <0.0050 <0.050 <0.50 0.028 0.0855 <0.0010 <0.050
3-Jun-14 L1466849-14 <5.0 91 42.5 7.95 21.5 73 18.10 2.7 35.0 <2.0 <2.0 35.0 <0.0050 <0.050 <0.50 0.024 0.0544 <0.0010 <0.050
8-Jun-14 L1469016-16 <5.0 87.8 38.5 7.89 80.1 63 29.70 2.3 32.8 <2.0 <2.0 32.8 <0.0050 <0.050 <0.50 0.022 0.0457 <0.0010 <0.050
19-Jun-14 L1475203-16 <5.0 83.5 38.3 7.81 17.9 54 14.20 <1.0 32.4 <2.0 <2.0 32.4 <0.0050 <0.050 <0.50 0.022 0.0238 <0.0010 <0.050
26-Jun-14 L1479007-23 <5.0 92.5 44.9 7.99 66.4 68 63.70 1.9 36.8 <2.0 <2.0 36.8 <0.0050 <0.050 <0.50 0.023 0.0260 <0.0010 <0.050
2-Jul-14 L1482361-21 <5.0 81.4 39.3 7.90 168.0 65 71.8 <1.0 33.6 <2.0 <2.0 33.6 <0.0050 <0.050 <0.50 0.024 0.0172 <0.0010 <0.050
9-Sep-14 L1517070-11 <5.0 124 59.2 8.03 51.5 90 54.50 2.2 46.4 <2.0 <2.0 46.4 <0.0050 <0.050 <0.50 0.028 0.0262 <0.0010 <0.050
12-Sep-14 L1517902-20 <5.0 116 56.7 8.12 17.4 79 18.4 2.3 42.7 <2.0 <2.0 42.7 <0.0050 <0.050 <0.50 0.028 0.0289 <0.0010 <0.050
21-Sep-14 L1522239-4 <5.0 115 55.1 8.09 1170.0 101 918.0 <1.0 43.0 <2.0 <2.0 43.0 0.0114 <0.050 <0.50 0.023 0.0534 <0.0010 <1.0
28-Sep-14 L1527109-8 7.2 107 50.4 8.05 1450.0 84 839.00 1.9 39.7 <2.0 <2.0 39.7 0.0119 <0.050 0.20 0.022 0.0441 <0.0010 <0.50
4-Oct-14 L1529967-13 <5.0 114 53.1 8.00 233.0 90 197.00 1.6 43.6 <2.0 <2.0 43.6 <0.0050 <0.050 <0.50 0.021 0.0444 <0.0010 0.120

11-Nov-14 L1546887-7 Replicate1 <5.0 179 84 8.03 <3.0 109 0.91 <1.0 65.9 <2.0 <2.0 65.9 <0.0050 <0.050 <0.50 0.038 0.1040 <0.0010 <0.050
11-Nov-14 L1546887-8 Replicate2 <5.0 179 82.7 8.04 <3.0 108 0.97 <1.0 67.2 <2.0 <2.0 67.2 <0.0050 <0.050 <0.50 0.038 0.1040 <0.0010 <0.050
18-Nov-14 L1549335-13 <5.0 191 87.5 8.05 <3.0 123 0.65 1.2 67.2 <2.0 <2.0 67.2 <0.0050 <0.050 <0.50 0.038 0.0956 <0.0010 <0.050
26-Nov-14 L1552499-1 <5.0 188 88.5 8.11 3.1 118 0.73 1.8 67.6 <1.0 <1.0 67.6 <0.0050 <0.050 <0.50 0.040 0.0912 <0.0010 <0.050
4-Dec-14 L1556366-2 <5.0 200 92.1 8.12 <3.0 124 0.43 <1.0 72.2 <2.0 <2.0 72.2 <0.0050 <0.050 <0.50 0.041 0.1040 <0.0010 <0.050
7-Dec-14 L1556392-12 <5.0 201 96.7 8.10 <3.0 126 0.70 <1.0 69.3 <2.0 <2.0 69.3 <0.0050 <0.050 <0.50 0.041 0.0998 <0.0010 <0.050
22-Feb-15 L1581377-21 <5.0 187 84.6 8.05 <3.0 115 0.4 1.2 68.4 <2.0 <2.0 68.4 <0.0050 <0.050 <0.50 0.035 0.0935 <0.0010 <0.050
12-May-15 L1612636-24 7.9 103 49.4 7.83 38.2 73 21.5 1.6 40.3 <2.0 <2.0 40.3 <0.0050 <0.050 <0.50 0.025 0.1290 <0.0010 <0.050
26-Aug-15 L1665599-23 Replicate1 <5.0 122 61.6 7.92 5.0 100 48.1 1.8 45.9 <2.0 <2.0 45.9 <0.0050 <0.050 <0.50 <0.020 0.0292 <0.0010 <0.050
26-Aug-15 L1665599-5 Replicate2 <5.0 124 61.5 7.98 10.1 93 50.20 1.2 46.1 <2.0 <2.0 46.1 <0.0050 <0.050 <0.50 <0.020 0.0308 <0.0010 <0.050
17-Nov-15 L1704732-5 <5.0 177 86.1 8.00 <3.0 109 0.9 1.6 68.7 <2.0 <2.0 68.7 <0.0050 <0.050 <0.50 0.034 0.0943 <0.0010 <0.050
23-Jan-16 L1727972-18 <5.0 223 106 8.07 <3.0 135 0.4 1.2 76.3 <2.0 <2.0 76.3 <0.0050 <0.050 <0.50 0.038 0.0923 <0.0010 <0.050
26-Apr-16 L1761558-22 5.5 125 57.3 7.93 6.2 86 4.1 1.2 46.5 <1.0 <1.0 46.5 <0.0050 <0.050 <0.50 0.029 0.1080 <0.0010 <0.050
16-Jul-16 L1800582-11 <5.0 114 48.2 8.06 127.0 88 107.00 1.5 42.4 <1.0 <1.0 42.4 <0.0050 <0.050 <0.50 <0.020 0.0140 <0.0010 <0.050

25-Oct-2016 L1850386-2 <5.0 209 104 7.90 <3.0 157 0.53 1.6 74.5 <1.0 <1.0 74.5 <0.0050 <0.050 <0.50 0.036 0.0580 <0.0010 <0.050
11-Feb-2017 L1891018-12 <5.0 221 105 7.95 5.2 129 0.74 <1.0 80.7 <1.0 <1.0 80.7 <0.0050 <0.050 <0.50 0.033 0.099 <0.0010 <0.050
21-May-2017 L1929753-30 14.5 94.1 45 7.78 270 68 122 1.1 38.2 <1.0 <1.0 38.2 <0.0050 <0.050 <0.50 0.022 0.0714 <0.0010 0.177
26-Aug-2017 L1983785-1 <5.0 114 61.1 8.01 595 146 382 1.6 55.3 <1.0 <1.0 55.3 0.0089 <0.050 <0.50 <0.020 0.0241 0.0015 <0.12

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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No.

Physical Parameter

QA/QC

Anions and Nutrients

UR1A 21-Nov-2017 L2028734-26  <5.0 202 102 7.54 <3.0 125 0.67 1.8 74.8 <1.0 <1.0 74.8 0.0083 <0.050 <0.50 0.040 0.111 <0.0010 0.058
20-Feb-2018 L2061201-12 Replicate1 <5.0 240 122 8.09 3.2 142 0.3 1.6 81.9 <1.0 <1.0 81.9 <0.0050 <0.050 <0.50 0.037 0.095 <0.0010 <0.050
20-Feb-2018 L2061201-36 Replicate2 <5.0 244 121 8.09 <3.0 144 0.34 1.9 83.2 <1.0 <1.0 83.2 <0.0050 <0.050 <0.50 0.036 0.0862 <0.0010 <0.050
10-May-2018 L2093552-27  6.8 103 54.1 7.94 39.7 83 28.4 1.3 40.7 <1.0 <1.0 40.7 0.0068 <0.050 <0.50 0.023 0.115 <0.0010 <0.050

UR1
28-May-08 L635965-3 51.9 6.2 114 6.89 85.0 186 122.00 5.4 36.2 <1.0 <1.0 36.2 <0.0050 <0.050 <0.50 0.048 0.0982 <0.0010 <0.050
5-Jun-08 L639617-1 55.6 <5.0 124 7.58 78.0 50 48.00 2.0 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.053 0.0642 <0.0010 <0.050
11-Jun-08 L642688-10 53.1 <5.0 138 7.64 85.0 34 28.10 1.8 33.9 <2.0 <2.0 33.9 <0.0050 <0.050 <0.50 0.057 0.0594 <0.0010 <0.050
26-Jun-08 L650936-22 <5.0 139 61.7 7.71 77.9 79 62.20 1.7 30.5 <2.0 <2.0 30.5 <0.0050 <0.050 <0.50 0.062 0.0359 <0.0010 <0.050
3-Jul-08 L652071-1 <5.0 127 52.5 7.99 379.0 74 88.8 4.9 22.7 <2.0 <2.0 22.7 <0.0050 <0.050 <0.50 0.060 0.0212 <0.0010 <0.050
25-Jul-08 L662220-2 <5.0 125 52.5 7.87 89.7 72 69.90 1.4 31.1 <2.0 <2.0 31.1 <0.0050 <0.050 <0.50 0.045 0.0239 <0.0010 <0.050
10-Sep-08 L683687-8 <5.0 144 63.7 7.83 57.2 98 50.8 1.5 36.3 <2.0 <2.0 36.3 <0.0050 <0.050 <0.50 0.053 0.0245 <0.0010 <0.050
6-Dec-08 L717413-14 Replicate1 <5.0 244 108 8.09 9.0 146 14.00 <1.0 70.2 <2.0 <2.0 70.2 <0.0050 <0.050 <0.50 0.066 0.1080 <0.0010 0.073
6-Dec-08 L717413-13 Replicate2 <5.0 244 108 8.08 13 151 13.8 <1.0 71.9 <2.0 <2.0 71.9 <0.0050 <0.050 <0.50 0.066 0.1070 <0.0010 <0.050

29-Mar-09 L749298-3 <5.0 330 152 8.04 5 205 4.4 3.5 91.8 <2.0 <2.0 91.8 <0.0050 <0.050 <0.50 0.084 0.0901 <0.0010 <0.050
2-Jul-09 L787346-4 <5.0 129 60.6 7.84 21 73 28.0 3.2 33.0 <2.0 <2.0 33.0 <0.0050 <0.050 <0.50 0.046 0.0387 <0.0010 <0.050

22-Aug-09 L809879-3 <5.0 105 48.7 7.85 153 63 129.0 1.8 29.6 <2.0 <2.0 29.6 <0.0050 <0.050 <0.50 0.027 0.0146 <0.0010 <0.050
26-Nov-09 L844495-4 <5.0 238 116 8.02 6 151 8.1 1.3 69.4 <2.0 <2.0 69.4 <0.0050 <0.050 <0.50 0.061 0.0792 <0.0010 <0.050
17-Jan-10 L855505-1 <5.0 256 121 7.81 9.3 166 7 3.8 70.4 <2.0 <2.0 70.4 <0.0050 <0.050 <0.50 0.061 0.0986 <0.0010 <0.050
3-Mar-10 L866873-1 <5.0 275 125 8.16 <3.0 175 5 2.6 65.5 <2.0 <2.0 65.5 <0.0050 <0.050 <0.50 0.066 0.0996 <0.0010 0.060
28-Mar-10 L873292-4 6.3 211 98 8.00 7 135 8 2.5 68.3 <2.0 <2.0 68.3 <0.0050 <0.050 <0.50 0.052 0.1400 <0.0010 0.060
1-May-10 L884476-7 <5.0 200 93.8 8.08 11 126 15 3.1 49.9 <2.0 <2.0 49.9 <0.0050 <0.050 <0.50 0.062 0.2030 <0.0010 0.767
26-May-10 L891484-1 <5.0 136 60.3 8.00 54 74 31 2 35.0 <2.0 <2.0 35.0 <0.0050 <0.050 <0.50 0.05 0.0538 <0.0010 <0.050

5-Jul-10 L905787-1 <5.0 138 62.2 7.85 39.3 87 47 2 33.7 <2.0 <2.0 33.7 <0.0050 <0.050 <0.50 0.053 0.0296 <0.0010 <0.050
3-Aug-10 L916942-1 <5.0 98 45.6 7.90 257 54 173 3 33.4 <1.0 <1.0 33.4 <0.0050 <0.050 <0.50 0.03 0.0133 <0.0010 0.053
27-Aug-10 L926457-1 <5.0 124 55.9 7.92 84.0 69 63 5 54.3 <1.0 <1.0 54.3 <0.0050 <0.050 <0.50 0.03 0.0175 <0.0010 <0.050
28-Sep-10 L938295-1 <5.0 135 59.8 7.90 448.0 92 296.0 2.4 44.7 <1.0 <1.0 44.7 <0.0050 <0.050 <0.50 0.035 0.0426 <0.0010 0.103
21-Oct-10 L946802-1 <5.0 195 87.1 7.14 14 122 22 6.9 47.3 <2.0 <2.0 47.3 <0.0050 <0.050 <0.50 0.074 0.0995 <0.0010 <0.050
15-Nov-10 L955725-1 <5.0 220 108 8.05 5.1 126 10.9 2.3 63.1 <2.0 <2.0 63.1 <0.0050 <0.050 <0.50 0.074 0.1100 <0.0010 0.060
15-Dec-10 L963832-1 <5.0 297 128 8.05 8.0 177 14.3 4.8 77.1 <2.0 <2.0 77.1 <0.0050 <0.050 <0.50 0.095 0.0987 <0.0010 <0.050
1-Feb-11 L975149-2 <5.0 297 134 8.01 <3.0 189 3 2 83.5 <2.0 <2.0 83.5 <0.0050 <0.050 <0.50 0.078 0.0908 <0.0010 <0.050
5-Mar-11 L985810-2 - - 154 - - - - - - - - - - - - - - - <0.050
31-Mar-11 L991777-3 <5.0 288 131 7.83 <3.0 180 6 6 58.1 <2.0 <2.0 58.1 <0.0050 <0.050 <0.50 0.061 0.1150 <0.0010 <0.050
2-May-11 L1002688-8 <5.0 276 126 8.11 <3.0 161 4 3 71.5 <2.0 <2.0 71.5 <0.0050 <0.050 <0.50 0.05 0.1910 <0.0010 0.129
4-Jun-11 L1014013-1 <5.0 118 53 7.93 88 74 70 3 31.7 <2.0 <2.0 31.7 0.0052 <0.050 <0.50 0.05 0.0452 <0.0010 0.155
4-Jul-11 L1026874-11 <5.0 135 59.4 7.70 53 92 55 3 32.9 <2.0 <2.0 32.9 <0.0050 <0.050 <0.50 0.06 0.0282 <0.0010 0.083

1-Aug-11 L1039955-1 <5.0 122 52 8.14 36 75 56 3 32.3 <2.0 <2.0 32.3 <0.0050 <0.050 <0.50 0.05 0.0185 <0.0010 <0.050
4-Sep-11 L1054465-6 Replicate1 - - 58.1 - - - - - - - - - 0.0129 - - - - - 0.258
4-Sep-11 L1054465-1 Replicate2 <5.0 130 57.2 8.20 602.0 117 495.0 3.2 45.5 <1.0 <1.0 45.5 0.0113 <0.050 <0.50 0.032 0.0264 <0.0010 0.134
5-Sep-11 L1054953-19 <5.0 145 - 8.19 295.0 97 278 4 41.6 <2.0 <2.0 41.6 - <0.050 <0.50 0.05 0.0365 <0.0010 -
1-Oct-11 L1067383-1 <5.0 216 85.9 8.00 24 132 25 3 59.2 <2.0 <2.0 59.2 <0.0050 <0.050 <0.50 0.07 0.0625 <0.0010 <0.050
26-Oct-11 L1079029-12 <5.0 234 105 8.06 16 151 18 2.6 64.8 <2.0 <2.0 64.8 0.0068 <0.050 <0.50 0.073 0.0830 <0.0010 <0.050
27-Nov-11 L1091310-2 <5.0 290 130 8.16 5 170 10.3 1.8 77.7 <2.0 <2.0 77.7 <0.0050 <0.050 <0.50 0.095 0.0788 <0.0010 <0.050

9-Jan-12 L1103291-2 <5.0 259 116.0 8.05 <3.0 156 8 3.3 71.3 <2.0 <2.0 71.3 <0.0050 <0.050 <0.50 0.078 0.0816 <0.0010 <0.050
30-Jan-12 L1111122-2 <5.0 321 146 8.13 4 181 3 4.4 91.3 <2.0 <2.0 91.3 0.0151 <0.050 <0.50 0.079 0.0670 <0.0010 <0.050
27-Feb-12 L1119935-2 <5.0 331 160 8.01 3.0 204 5.9 3.0 91.0 <2.0 <2.0 91.0 <0.0050 <0.050 <0.50 0.092 0.0732 <0.0010 <0.050
27-Mar-12 L1131394-1 <5.0 335 158 7.79 4.0 218 5.6 5 89.1 <2.0 <2.0 89.1 0.0218 <0.050 <0.50 0.098 0.0604 <0.0010 0.050
1-May-12 L1143005-1 <5.0 229 106 7.96 16.7 144 14 6 69.6 <2.0 <2.0 69.6 <0.0050 <0.050 <0.50 0.07 0.2150 <0.0010 <0.050
28-May-12 L1155050-1 <5.0 170 78.2 7.70 55 107 40 7 43.4 <2.0 <2.0 43.4 <0.0050 <0.050 <0.50 0.08 0.1500 0.0025 <0.050
27-Jun-12 L1171873-9 Replicate1 <5.0 137 62.6 7.81 149.0 95 96.1 2 31.5 <2.0 <2.0 31.5 <0.0050 <0.050 <0.50 0.08 0.0507 <0.0010 <0.050
27-Jun-12 L1171873-1 Replicate2 <5.0 138 63.8 7.57 132 97 92 3.2 31.6 <2.0 <2.0 31.6 <0.0050 <0.050 <0.50 0.079 0.0516 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

UR1 1-Aug-12 L1190018-1 <5.0 114 50.9 8.01 120 74 88 3 30.7 <2.0 <2.0 30.7 <0.0050 <0.050 <0.50 0.044 0.0240 <0.0010 <0.050
5-Sep-12 L1206302-1 <5.0 126 58.5 7.97 53 91 41 3 35.5 <2.0 <2.0 35.5 <0.0050 <0.050 <0.50 0.04 0.0181 <0.0010 <0.050
5-Oct-12 L1221669-11 <5.0 183 87.6 8.01 19 112 21 4 43.5 <2.0 <2.0 43.5 <0.0050 <0.050 <0.50 0.073 0.0757 <0.0010 0.054
9-Feb-13 L1267868-8 <5.0 304 147 8.27 5 182 7 <1.0 86.8 <2.0 <2.0 86.8 <0.0050 <0.050 <0.50 0.08 0.1020 <0.0010 <0.050
4-Mar-13 L1275970-21 <5.0 308 140 8.04 <3.0 184 5 2 88.6 <2.0 <2.0 88.6 0.0210 <0.050 <0.50 0.09 0.0968 <0.0010 <0.050
31-Mar-13 L1285027-17 <5.0 332 160 8.24 <3.0 220 5 1.1 91.1 <2.0 <2.0 91.1 <0.0050 <0.050 <0.50 0.100 0.0903 <0.0010 <0.050
5-Jun-13 L1313500-6 <5.0 125 57.4 7.91 44 88 48 3.5 29.0 <2.0 <2.0 29.0 <0.0050 <0.050 <0.50 0.077 0.0622 <0.0010 <0.050
3-Sep-13 L1359396-3 <5.0 105 47.6 8.13 73 65 62 3.0 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.030 0.0168 <0.0010 <0.050

18-Nov-13 L1393661-25 <5.0 283 135 8.11 3 177 9 2.1 71.2 <2.0 <2.0 71.2 0.0104 <0.050 <0.50 0.100 0.0912 <0.0010 <0.050
26-Nov-13 L1398084-3 <5.0 256 121.0 8.05 11 160 15 1.7 71.9 <2.0 <2.0 71.9 <0.0050 <0.050 <0.50 0.084 0.0977 <0.0010 <0.050
3-Dec-13 L1400285-16 <5.0 276 129 8.13 <3.0 174 5.9 1.5 75.4 <2.0 <2.0 75.4 <0.0050 <0.050 <0.50 0.092 0.1250 <0.0010 <0.050
10-Dec-13 L1403324-15 <5.0 288 142 8.08 15 190 13 1.7 76.9 <2.0 <2.0 76.9 0.0127 <0.050 <0.50 0.100 0.1070 <0.0010 <0.050
20-Dec-13 L1406946-17 <5.0 267 125 8.06 <3.0 172 6 1.8 67.7 <2.0 <2.0 67.7 <0.0050 <0.050 <0.50 0.086 0.1220 <0.0010 <0.050
15-Jan-14 L1413912-5 6.1 219 112 8.02 68 125 47 1.1 54.7 <2.0 <2.0 54.7 <0.0050 <0.050 <0.50 0.052 0.3100 <0.0010 0.108
1-Apr-14 L1440389-14 <5.0 330 159 8.12 4 223 6 <1.0 96.1 <2.0 <2.0 96.1 <0.0050 <0.050 <0.50 0.107 0.1380 <0.0010 <0.050

27-May-14 L1462243-1 <5.0 151 65.3 7.96 40 97 22 2.0 36.9 <2.0 <2.0 36.9 <0.0050 <0.050 <0.50 0.065 0.1100 <0.0010 <0.050
3-Jun-14 L1466849-15 <5.0 136 61.3 7.87 46 99 40 3.0 31.9 <2.0 <2.0 31.9 <0.0050 <0.050 <0.50 0.065 0.0750 <0.0010 <0.050
8-Jun-14 L1469016-15 <5.0 135 60.2 7.82 90 92 59 2.7 30.5 <2.0 <2.0 30.5 <0.0050 <0.050 <0.50 0.068 0.0589 <0.0010 <0.050
19-Jun-14 L1475203-15 <5.0 128 58.9 7.77 48 76 30 <1.0 30.1 <2.0 <2.0 30.1 <0.0050 <0.050 <0.50 0.064 0.0351 <0.0010 <0.050
26-Jun-14 L1479007-24 <5.0 130 57 7.89 183 82 135 2.2 33.0 <2.0 <2.0 33.0 <0.0050 <0.050 <0.50 0.066 0.0361 <0.0010 <0.10
2-Jul-14 L1482361-20 <5.0 113 51.8 7.86 362 83 124 <1.0 31.5 <2.0 <2.0 31.5 <0.0050 <0.050 <0.50 0.057 0.0226 <0.0010 0.120
9-Sep-14 L1517070-12 <5.0 136 62.7 7.98 94 95 43 2.4 36.6 <2.0 <2.0 36.6 <0.0050 <0.050 <0.50 0.047 0.0242 <0.0010 <0.050
12-Sep-14 L1517902-24 Replicate1 <5.0 135 62.8 8.10 35 92 28 2.7 35.9 <2.0 <2.0 35.9 <0.0050 <0.050 <0.50 0.045 0.0264 <0.0010 <0.050
12-Sep-14 L1517902-21 Replicate2 <5.0 135 62.8 8.08 36 90 31 2.6 35.7 <2.0 <2.0 35.7 0.0110 <0.050 <0.50 0.045 0.0264 <0.0010 <0.050
21-Sep-14 L1522239-3 <5.0 128 59.3 7.77 1020 98 909 1.4 40.8 <2.0 <2.0 40.8 0.0628 <0.050 <0.50 0.037 0.0485 <0.0010 <1.0
28-Sep-14 L1527109-7 <5.0 121 55 8.05 1410 64 891 1.9 35.9 <2.0 <2.0 35.9 0.0169 <0.050 0.11 0.034 0.0380 <0.0010 <0.50
4-Oct-14 L1529967-14 <5.0 137 61 7.99 437 93 327 1.6 40.4 <2.0 <2.0 40.4 0.0094 <0.050 <0.50 0.041 0.0502 <0.0010 <0.25

11-Nov-14 L1546887-6 <5.0 251 118 8.01 8 159 14 1.1 63.9 <2.0 <2.0 63.9 <0.0050 <0.050 <0.50 0.088 0.1230 <0.0010 <0.050
18-Nov-14 L1549335-12 <5.0 267 125 7.99 20 174 24 1.5 66.0 <2.0 <2.0 66.0 <0.0050 <0.050 <0.50 0.097 0.1130 <0.0010 <0.050
26-Nov-14 L1552499-2 Replicate1 <5.0 265 126 8.06 7 167 12 2.2 66.3 <1.0 <1.0 66.3 <0.0050 <0.050 <0.50 0.088 0.1200 0.0012 <0.050
26-Nov-14 L1552499-3 Replicate2 <5.0 264 125 8.06 6.7 168 11 2.1 67.5 <1.0 <1.0 67.5 <0.0050 <0.050 <0.50 0.087 0.1430 <0.0010 <0.050
4-Dec-14 L1556366-1 <5.0 286 132 8.09 9 188 13 <1.0 71.1 <2.0 <2.0 71.1 <0.0050 <0.050 <0.50 0.11 0.1220 <0.0010 <0.050
7-Dec-14 L1556392-13 <5.0 284 130 8.07 8 183 14 1 71.0 <2.0 <2.0 71.0 <0.0050 <0.050 <0.50 0.10 0.1180 <0.0010 <0.050
22-Feb-15 L1581377-11 <5.0 268 119 8.03 3 174 6 1.4 73.9 <2.0 <2.0 73.9 <0.0050 <0.050 <0.50 0.082 0.1330 <0.0010 <0.050
12-May-15 L1612636-22 5.2 162 76.1 7.79 69 105 45 2.0 40.2 <2.0 <2.0 40.2 <0.0050 <0.050 <0.50 0.066 0.1500 <0.0010 <0.050
26-Aug-15 L1665599-21 <5.0 141 64.9 7.88 44.8 96 78.10 1.3 35.4 <2.0 <2.0 35.4 <0.0050 <0.050 <0.50 0.041 0.0314 <0.0010 <0.050
17-Nov-15 L1704732-3 <5.0 250 123 7.95 10 170 16 2 64.5 <2.0 <2.0 64.5 <0.0050 <0.050 <0.50 0.08 0.1190 <0.0010 <0.050
23-Jan-16 L1727972-19 <5.0 315 147 8.05 7 197 13 1.4 74.2 <2.0 <2.0 74.2 <0.0050 <0.050 <0.50 0.104 0.1140 <0.0010 <0.050
26-Apr-16 L1761558-37 <5.0 192 83.2 7.92 27 122 24 1.6 45.6 <1.0 <1.0 45.6 <0.0050 <0.050 <0.50 0.068 0.1350 <0.0010 <0.050
16-Jul-16 L1800582-12 <5.0 119 47.2 7.99 164.0 78 106.00 1.7 33.5 <1.0 <1.0 33.5 <0.0050 <0.050 <0.50 0.030 0.0269 <0.0010 <0.050

25-Oct-2016 L1850386-4 <5.0 280 131 7.80 17.9 177 12.8 1.4 67.7 <1.0 <1.0 67.7 <0.0050 <0.050 <0.50 0.091 0.0833 <0.0010 <0.050
11-Feb-2017 L1891018-11 <5.0 323 151 7.93 4.8 187 3.42 1.0 87.4 <1.0 <1.0 87.4 <0.0050 <0.050 <0.50 0.077 0.107 <0.0010 <0.050
21-May-2017 L1929753-29 7.2 137 64.2 7.76 411 99 147 1.2 39.5 <1.0 <1.0 39.5 <0.0050 <0.050 <0.50 0.047 0.0915 <0.0010 0.15
26-Aug-2017 L1983785-2 <5.0 122 59.9 7.98 502 133 325 1.6 41.7 <1.0 <1.0 41.7 0.0102 <0.050 <0.50 0.034 0.0434 0.0017 <0.12
21-Nov-2017 L2028734-25  <5.0 281 134 7.64 9.2 195 21.7 1.6 68.3 <1.0 <1.0 68.3 0.0094 <0.050 <0.50 0.11 0.156 <0.0010 <0.050
20-Feb-2018 L2061201-2 Replicate1 <5.0 333 170 8.09 5 216 5.32 1.7 84.9 <1.0 <1.0 84.9 <0.0050 <0.050 <0.50 0.098 0.137 <0.0010 <0.050
20-Feb-2018 L2061201-35 Replicate2 <5.0 356 173 8.1 <3.0 217 5.38 1.4 86.9 <1.0 <1.0 86.9 <0.0050 <0.050 <0.50 0.099 0.139 <0.0010 <0.050
10-May-2018 L2093552-31  <5.0 175 79 7.84 88.1 119 80 2.2 40.2 <1.0 <1.0 40.2 0.006 <0.050 <0.50 0.062 0.169 <0.0010 0.052

UR1B 93.8 8.0
9-Feb-13 L1267868-17 Replicate1 <5.0 252 120 8.14 <3.0 150 2.81 2.1 74.1 <2.0 <2.0 74.1 <0.0050 <0.050 <0.50 0.067 0.1430 <0.0010 <0.050
9-Feb-13 L1267868-7 Replicate2 <5.0 250 121 8.28 <3.0 150 3 <1.0 74.8 <2.0 <2.0 74.8 <0.0050 <0.050 <0.50 0.067 0.1450 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 
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Bicarbonate 
(as CaCO3)
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Carbonate 
(as CaCO3)
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CaCO3)
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(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

UR1B 4-Mar-13 L1275970-23 <5.0 254 120 8.11 <3.0 134 3 2 78.8 <2.0 <2.0 78.8 0.0062 <0.050 <0.50 0.073 0.1520 <0.0010 <0.050
31-Mar-13 L1285027-19 <5.0 270 129 8.13 <3.0 176 2 2 82.9 <2.0 <2.0 82.9 0.0062 <0.050 <0.50 0.079 0.1370 <0.0010 <0.050
4-Jun-13 L1313121-29 Replicate1 <5.0 115 54.5 7.51 29 81 33 7 29.1 <2.0 <2.0 29.1 <0.0050 <0.050 <0.50 0.077 0.0861 <0.0010 <0.050
4-Jun-13 L1313121-26 Replicate2 <5.0 114 54.5 7.95 25 81 33 2 29.1 <2.0 <2.0 29.1 <0.0050 <0.050 <0.50 0.075 0.0871 0.0010 <0.050

10-Sep-13 L1362721-1 <5.0 90.6 41.7 8.29 66 57 63 <1.0 28.5 <2.0 <2.0 28.5 0.0093 <0.050 <0.50 0.030 0.0228 <0.0010 0.071
21-Dec-13 L1406946-28 <5.0 229 107 8.04 <3.0 146 3 1.9 67.4 <2.0 <2.0 67.4 <0.0050 <0.050 <0.50 0.070 0.1780 <0.0010 <0.050
15-Jan-14 L1413912-4 7.1 167 80.4 7.87 108 114 38 1.4 45.0 <2.0 <2.0 45.0 <0.0050 <0.050 0.52 0.046 0.3400 <0.0010 0.110
1-Apr-14 L1440389-33 <5.0 263 125 8.12 <3.0 180 3 <1.0 77.4 <2.0 <2.0 77.4 <0.0050 <0.050 0.54 0.083 0.1900 <0.0010 <0.050
2-Jul-14 L1482361-18 <5.0 105 47.2 7.86 279 81 115 <1.0 31.8 <2.0 <2.0 31.8 <0.0050 <0.050 <0.50 0.050 0.0241 <0.0010 <0.10

11-Nov-14 L1546887-3 <5.0 208 97 7.99 7.7 130 8 1.1 59.1 <2.0 <2.0 59.1 <0.0050 <0.050 <0.50 0.072 0.1610 <0.0010 <0.050
UR2

26-Jun-08 L650936-24 <5.0 117 50.4 7.74 38.9 75 37 1.6 32.3 <2.0 <2.0 32.3 <0.0050 <0.050 <0.50 0.044 0.0672 <0.0010 <0.050
10-Sep-08 L683687-10 <5.0 115 51.2 7.73 38.2 74 40 1.6 34.5 <2.0 <2.0 34.5 <0.0050 <0.050 <0.50 0.045 0.0389 <0.0010 <0.050
6-Dec-08 L717413-9 <5.0 179 78 8.04 3 97 2 <1.0 64.1 <2.0 <2.0 64.1 <0.0050 <0.050 <0.50 0.05 0.1570 <0.0010 0.113

28-Mar-09 L748538-8 <5.0 242 114 7.73 <3.0 155 1 2.9 78.1 <2.0 <2.0 78.1 <0.0050 <0.050 0.69 0.062 0.1370 <0.0010 <0.050
27-May-09 L771080-9 <5.0 130 57 6.99 52 85 40 4.5 42.3 <2.0 <2.0 42.3 <0.0050 <0.050 <0.50 0.058 0.2180 <0.0010 <0.050
8-Jun-09 L776835-7 <5.0 107 52 7.82 219 69 172 1.5 34.4 <1.0 <1.0 34.4 <0.0050 <0.050 <0.50 0.037 0.1130 <0.0010 0.061
13-Jun-09 L778602-3 Replicate1 5.1 105 44.1 7.85 137 67 93 1.2 29.1 <2.0 <2.0 29.1 <0.0050 <0.050 <0.50 0.051 0.1010 <0.0010 <0.050
13-Jun-09 L778602-2 Replicate2 <5.0 105 48.2 7.84 146.0 66 95 1.2 28.8 <2.0 <2.0 28.8 <0.0050 <0.050 <0.50 0.052 0.0999 <0.0010 <0.050
19-Jun-09 L781603-5 <5.0 100 44.7 7.81 97.0 60 80 1.4 29.4 <2.0 <2.0 29.4 <0.020 <0.050 <0.50 0.036 0.0750 <0.0010 0.059
2-Jul-09 L787346-5 <5.0 115 52.5 7.91 21 74 26 2.7 36.6 <2.0 <2.0 36.6 <0.0050 <0.050 <0.50 0.040 0.0697 <0.0010 <0.050

4-Aug-09 L801967-10 <5.0 85.5 37.3 7.97 175 49 133 1.1 26.4 <2.0 <2.0 26.4 <0.0050 <0.050 <0.50 0.023 0.0220 <0.0010 0.141
22-Aug-09 L809879-4 <5.0 85.9 37.5 7.88 109 63 90 1.6 25.3 <2.0 <2.0 25.3 <0.0050 <0.050 <0.50 0.023 0.0262 <0.0010 <0.050
13-Sep-09 L817873-2 <5.0 84.7 37.3 7.99 160 56 131 2.0 37.6 <1.0 <1.0 37.6 <0.0050 <0.050 <0.50 0.030 0.0254 <0.0010 <0.050
27-Sep-09 L824535-12 Replicate1 <5.0 120 50.9 7.83 41 86 52 2.2 36.5 <2.0 <2.0 36.5 <0.0050 <0.050 <0.50 0.040 0.0990 <0.0010 <0.050
27-Sep-09 L824535-2 Replicate2 <5.0 119 52.1 7.76 44 70 49 3 37.0 <2.0 <2.0 37.0 <0.0050 <0.050 <0.50 0.04 0.1010 <0.0010 <0.050
31-Oct-09 L837185-2 6.8 136 58.7 7.90 43.0 94 47 1 41.5 <2.0 <2.0 41.5 <0.0050 <0.050 <0.50 0.033 0.1430 <0.0010 <0.050
27-Nov-09 L844495-5 <5.0 188 94.9 7.98 <3.0 119 2 1.3 65.5 <2.0 <2.0 65.5 <0.0050 <0.050 <0.50 0.044 0.1270 <0.0010 0.053
1-May-10 L884476-10 <5.0 169 77.3 8.08 5.5 104 7 3.1 49.8 <2.0 <2.0 49.8 <0.0050 <0.050 <0.50 0.051 0.3140 <0.0010 0.147
5-Jul-10 L905787-2 <5.0 116 52.8 7.25 18 78 27 5 33.6 <2.0 <2.0 33.6 <0.0050 <0.050 <0.50 0.042 0.0441 <0.0010 <0.050

27-Aug-10 L926457-2 <5.0 99.1 43.4 8.03 49 58 39 4.1 32.8 <1.0 <1.0 32.8 <0.0050 <0.050 <0.50 0.032 0.0290 <0.0010 <0.050
15-Nov-10 L955725-2 <5.0 172 80.4 8.04 6 99 5.4 2.2 57.9 <2.0 <2.0 57.9 <0.0050 <0.050 <0.50 0.055 0.1600 <0.0010 <0.050
31-Mar-11 L991777-1 <5.0 225 93.6 7.85 <3.0 133 3 5.2 49.9 <2.0 <2.0 49.9 <0.0050 <0.050 <0.50 0.045 0.1460 <0.0010 <0.050

4-Jul-11 L1026874-12 <5.0 111 48.1 7.71 43.3 75 40.9 1 31.7 <2.0 <2.0 31.7 0.0073 <0.050 <0.50 0.050 0.0414 <0.0010 0.096
4-Sep-11 L1054465-2 <5.0 109 47.8 8.20 769.0 100 465 3.1 40.5 <1.0 <1.0 40.5 0.0077 <0.050 <0.50 0.032 0.0419 <0.0010 0.138
9-Jan-12 L1103291-16 <5.0 201 88.6 8.06 3.6 120 4 3.0 68.9 <2.0 <2.0 68.9 <0.0050 <0.050 <0.50 0.06 0.1320 <0.0010 <0.050

27-Mar-12 L1131394-2 <5.0 266 119 8.06 <3.0 165 1 2.9 86.4 <2.0 <2.0 86.4 <0.0050 <0.050 0.67 0.066 0.1010 <0.0010 <0.050
28-Jun-12 L1171583-1 <5.0 115 52.4 7.89 116 80 76 1 34.1 <2.0 <2.0 34.1 <0.0050 <0.050 <0.50 0.05 0.0800 <0.0010 <0.050
5-Sep-12 L1206302-2 <5.0 94 43 7.97 38 70 29 2 29.9 <2.0 <2.0 29.9 <0.0050 <0.050 <0.50 0.033 0.0284 <0.0010 <0.050
9-Feb-13 L1267868-6 <5.0 235 111 8.27 <3.0 139 1 <1.0 73.2 <2.0 <2.0 73.2 <0.0050 <0.050 0.65 0.057 0.1580 <0.0010 <0.050
4-Mar-13 L1275970-27 Replicate1 <5.0 246 114 8.12 3 141 1 1.7 75.3 <2.0 <2.0 75.3 <0.0050 <0.050 0.73 0.066 0.1630 <0.0010 <0.050
4-Mar-13 L1275970-22 Replicate2 <5.0 247 112 8.11 <3.0 121 1 1.8 80.4 <2.0 <2.0 80.4 <0.0050 <0.050 0.73 0.07 0.1620 <0.0010 <0.050
31-Mar-13 L1285027-34 Replicate1 <5.0 261 122 8.21 <3.0 169 1 1.3 81.3 <2.0 <2.0 81.3 <0.0050 <0.050 0.79 0.07 0.1410 <0.0010 <0.050
31-Mar-13 L1285027-20 Replicate2 <5.0 259 123 8.17 <3.0 171 1 1.9 82.4 <2.0 <2.0 82.4 <0.0050 <0.050 0.79 0.07 0.1420 <0.0010 <0.050
4-Jun-13 L1313121-25 <5.0 110 51.1 7.82 45 78 35 12 31.7 <2.0 <2.0 31.7 <0.0050 <0.050 <0.50 0.07 0.1110 <0.0010 <0.050
2-Sep-13 L1359396-1 <5.0 82.4 37.7 8.20 60 77 48.5 2.1 27.3 <2.0 <2.0 27.3 <0.0050 <0.050 <0.50 0.028 0.0232 <0.0010 <0.050

21-Dec-13 L1406946-24 <5.0 214 97.6 8.06 <3.0 139 2 1.7 63.9 <2.0 <2.0 63.9 <0.0050 <0.050 0.52 0.070 0.2030 <0.0010 <0.050
15-Jan-14 L1413912-3 7.2 143 68.6 7.95 176 89 63 1.2 41.1 <2.0 <2.0 41.1 <0.0050 <0.050 0.58 0.038 0.3850 <0.0010 0.150
1-Apr-14 L1440389-29 <5.0 246 121 8.11 <3.0 161 1.3 <1.0 71.5 <2.0 <2.0 71.5 <0.0050 <0.050 0.66 0.071 0.1900 <0.0010 <0.050
2-Jul-14 L1482361-17 <5.0 95.9 44 7.86 244.0 70 97.0 <1.0 30.7 <2.0 <2.0 30.7 <0.0050 <0.050 <0.50 0.046 0.0385 <0.0010 <0.10

11-Nov-14 L1546887-2 <5.0 191 88.2 7.98 13.3 121 3 1.2 65.6 <2.0 <2.0 65.6 <0.0050 <0.050 <0.50 0.06 0.1810 <0.0010 <0.050
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

UR2 22-Feb-15 L1581377-13 Replicate1 <5.0 203 96.8 8.02 <3.0 125 1 1.3 63.9 <2.0 <2.0 63.9 <0.0050 <0.050 <0.50 0.057 0.1990 <0.0010 <0.050
22-Feb-15 L1581377-12 Replicate2 <5.0 202 90.1 8.01 <3.0 128 1 1.3 64.1 <2.0 <2.0 64.1 <0.0050 <0.050 <0.50 0.06 0.2010 <0.0010 <0.050
12-May-15 L1612636-18 Replicate1 <5.0 135 63.7 7.84 74.5 87 47.1 1.9 41.4 <2.0 <2.0 41.4 <0.0050 <0.050 <0.50 0.053 0.1980 <0.0010 <0.050
12-May-15 L1612636-20 Replicate2 5.3 135 62.9 7.82 76.6 95 47 1.7 41.4 <2.0 <2.0 41.4 <0.0050 <0.050 <0.50 0.05 0.1980 <0.0010 <0.050
26-Aug-15 L1665599-20 Replicate1 <5.0 111 51.3 7.87 17.8 79 36 1.3 34.4 <2.0 <2.0 34.4 <0.0050 <0.050 <0.50 0.04 0.0391 <0.0010 <0.050
26-Aug-15 L1665599-17 Replicate2 <5.0 111 52 7.86 21.2 78 36 1.2 34.5 <2.0 <2.0 34.5 <0.0050 <0.050 <0.50 0.036 0.0455 <0.0010 <0.050
17-Nov-15 L1704732-1 <5.0 192 91.6 7.92 3.8 121 5 1.9 53.1 <2.0 <2.0 53.1 <0.0050 <0.050 <0.50 0.06 0.1680 <0.0010 <0.050
23-Jan-16 L1727972-34 Replicate1 <5.0 244 114 8.03 3.6 155 3.8 1.4 66.9 <2.0 <2.0 66.9 <0.0050 <0.050 0.55 0.070 0.1440 <0.0010 <0.050
23-Jan-16 L1727972-20 Replicate2 <5.0 240 113 8.04 <3.0 146 3 1.3 67.7 <2.0 <2.0 67.7 <0.0050 <0.050 0.55 0.07 0.1450 <0.0010 <0.050
26-Apr-16 L1761558-36 <5.0 158 67.7 7.95 15.4 107 14 1.4 46.3 <1.0 <1.0 46.3 <0.0050 <0.050 <0.50 0.05 0.2120 <0.0010 <0.050
16-Jul-16 L1800582-13 <5.0 94.5 37.4 7.91 165.0 71 106 1.8 30.0 <1.0 <1.0 30.0 <0.0050 <0.050 <0.50 0.03 0.0259 <0.0010 <0.050

25-Oct-2016 L1850386-15 Replicate1 <5.0 208 92.6 7.94 3.6 135 3.88 2.1 58.1 <1.0 <1.0 58.1 <0.0050 <0.050 <0.50 0.064 0.104 <0.0010 <0.050
25-Oct-2016 L1850386-5 Replicate2 <5.0 206 95.2 7.74 <3.0 150 3.71 1.7 59.7 <1.0 <1.0 59.7 <0.0050 <0.050 <0.50 0.067 0.104 <0.0010 <0.050
11-Feb-2017 L1891018-10 <5.0 243 107 7.86 <3.0 147 0.83 1.2 75.1 <1.0 <1.0 75.1 <0.0050 <0.050 0.59 0.056 0.186 <0.0010 <0.050
21-May-2017 L1929753-28 8.3 115 53.4 7.73 593 85 198 2.0 37.9 <1.0 <1.0 37.9 <0.0050 <0.050 <0.50 0.044 0.143 <0.0010 0.133
26-Aug-2017 L1983785-3 <5.0 97.4 49 7.9 404 100 210 1.6 35.9 <1.0 <1.0 35.9 <0.0050 <0.050 <0.50 0.029 0.0546 <0.0010 0.069
21-Nov-2017 L2028734-12  <5.0 208 107 7.57 5 151 5.89 1.6 63.3 <1.0 <1.0 63.3 0.0096 <0.050 <0.50 0.075 0.184 <0.0010 <0.050
20-Feb-2018 L2061201-1  <5.0 250 124 8.06 <3.0 165 0.51 2.2 74.4 <1.0 <1.0 74.4 <0.0050 <0.050 0.60 0.065 0.176 <0.0010 0.399
10-May-2018 L2093552-29 Replicate1 <5.0 140 70.3 7.67 97.7 107 60.3 2.9 40 <1.0 <1.0 40 0.0103 <0.050 <0.50 0.051 0.239 <0.0010 0.053
10-May-2018 L2093552-32 Replicate2 <5.0 141 66.2 7.91 90.9 110 62.9 1.9 40.6 <1.0 <1.0 40.6 <0.0050 <0.050 <0.50 0.051 0.241 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
EUR1

25-Jun-08 L650936-16 0.070 - 0.0156 9.5 - 0.0014 - - 1.01 0.19 <0.00010 0.00014 0.0103 <0.00050 <0.00050 <0.010 <0.000017 6.8 0.00070
9-Sep-08 L682706-7 <0.05 0.0017 0.0068 17.8 - <0.0010 - - 0.70 <0.013 <0.00010 <0.00010 0.0114 <0.00050 <0.00050 <0.010 <0.000017 11.7 <0.00050

EUR2 - - - -
26-Jun-08 L650936-17 <0.05 - 0.0205 20.2 - 0.0016 - - 0.59 0.19 <0.00010 0.0002 0.0202 <0.00050 <0.00050 <0.010 0.000019 14.5 0.00072
25-Jul-08 L662220-1 <0.05 - 0.0055 24.5 - <0.0010 - - <0.50 0.09 <0.00010 <0.00010 0.0229 <0.00050 <0.00050 <0.010 <0.000017 16.2 <0.00050

21-Aug-08 50155642b Replicate1 <0.02 0.0070 - 22.0 - - - - 0.60 0.04 0.00004 0.00012 0.0206 <0.00001 0.00001 <0.05 0.000012 12.4 <0.0001
21-Aug-08 50155642a Replicate2 <0.02 0.0040 - 22.0 - - - - <0.5 0.026 0.00004 0.00008 0.0200 <0.00001 0.00001 <0.05 0.000008 12.5 <0.0001
9-Sep-08 L682706-8 <0.05 <0.0010 0.0077 36 - <0.0010 - - <0.50 0.04 <0.00010 <0.00010 0.0271 <0.00050 <0.00050 <0.010 <0.000017 19.4 <0.00050
17-Sep-08 L686098-5 <0.05 0.0014 0.0053 24.7 - <0.0010 - - <0.50 0.23 <0.00010 0.00023 0.0265 <0.00050 <0.00050 <0.010 <0.000017 14.5 <0.00050
25-Sep-08 L688714-5 <0.05 0.0013 0.0034 50.4 - <0.0010 - - <0.50 0.03 <0.00010 <0.00010 0.0320 <0.00050 <0.00050 <0.010 <0.000017 25.1 <0.00050
2-Oct-08 L691752-1 <0.05 0.0019 0.0155 23.1 - <0.0010 - - 0.53 0.78 <0.00010 0.0005 0.0331 <0.00050 <0.00050 <0.010 0.000085 12.5 0.00139
9-Oct-08 L694973-5 <0.05 0.0013 0.0146 41.9 - <0.0010 - - 0.59 0.062 <0.00010 <0.00010 0.0310 <0.00050 <0.00050 <0.010 <0.000017 25.1 <0.00050
29-Oct-08 L703445-6 Replicate1 <0.05 0.0015 0.0086 47.6 - <0.0010 - - <0.50 0.114 <0.00010 0.00014 0.0347 <0.00050 <0.00050 <0.010 0.000086 27.0 <0.00050
29-Oct-08 L703445-5 Replicate2 <0.05 <0.0010 0.0103 47.5 - <0.0010 - - <0.50 0.097 <0.00010 0.00015 0.0332 <0.00050 <0.00050 <0.010 0.000028 26.7 <0.00050
27-May-09 L771080-10 0.057 0.0012 0.0100 21.0 - <0.0010 - - 1.12 0.214 <0.00010 0.00019 0.0218 <0.00050 <0.00050 <0.010 0.000032 16.4 0.00091
8-Jun-09 L776835-6 0.081 0.0016 0.0277 14.6 - <0.0010 - - 1.08 0.86 <0.00010 0.00045 0.0247 <0.00050 <0.00050 <0.010 0.00003 11.0 0.00210

13-Jun-09 L778602-8 0.057 0.0026 0.0302 16.5 - 0.0015 - - 1.02 0.814 <0.00010 0.00049 0.0262 <0.00050 <0.00050 <0.010 0.00003 11.1 0.00256
19-Jun-09 L781603-1 <0.050 0.0015 0.0086 16.5 - <0.0010 - - 0.50 0.185 <0.00010 0.00013 0.0181 <0.00050 <0.00050 <0.010 <0.000010 12.3 0.00061
2-Jul-09 L787346-1 <0.050 <0.0010 0.0070 19.4 - <0.0010 - - 0.57 0.169 <0.00010 0.00013 0.0205 <0.00050 <0.00050 <0.010 0.00001 13.7 0.00057

4-Aug-09 L801967-13 0.070 0.0012 0.0174 19.1 - <0.0010 - - <0.50 0.70 <0.00010 0.00045 0.0329 <0.00050 <0.00050 <0.010 0.000040 12.3 0.00149
23-Aug-09 L809851-13 <0.050 0.0011 0.005 29.5 - <0.0010 - - <0.50 0.09 <0.00010 0.00012 0.0263 <0.00050 <0.00050 <0.010 <0.000010 16.1 <0.00050
13-Sep-09 L817873-1 <0.050 <0.0010 0.014 23.7 - <0.0010 - - 0.54 0.56 <0.00010 0.0005 0.038 <0.00050 <0.00050 <0.010 0.000042 15.3 0.00126
27-Sep-09 L824535-1 <0.050 0.0015 0.002 32.4 - 0.0011 - - 0.73 0.046 <0.00010 0.00020 0.0274 <0.00050 <0.00050 <0.010 <0.000020 18.7 <0.00050
31-Oct-09 L837185-12 Replicate1 <0.050 0.0015 0.003 45.1 - <0.0010 - - <0.50 0.01 <0.00010 <0.00010 0.028 <0.00050 <0.00050 <0.010 <0.000010 23.7 <0.00050
31-Oct-09 L837185-1 Replicate2 <0.050 0.0013 0.0034 45.1 - <0.0010 - - 0.55 0.01 <0.00010 <0.00010 0.0266 <0.00050 <0.00050 <0.010 <0.000010 22.0 <0.00050
25-Nov-09 L844495-1 <0.050 0.0017 0.003 56.9 - 0.0015 - - 0.50 0.02 <0.00010 <0.00010 0.034 <0.00050 <0.00050 <0.010 <0.000010 32.0 <0.00050

STC1
22-Feb-18 L2061201-33  0.052 <0.0010 <0.0020 89 <0.0010 <0.0010 - - <0.50 0.02 0.00059 0.0005 0.055 <0.00010 <0.000050 <0.010 0.00002 55.7 0.00072
27-Mar-18 L2074292-12 Replicate1 0.084 <0.0010 0.002 90 <0.0010 <0.0010 - - <0.50 0.02 0.00061 <0.00060 0.059 <0.00010 <0.000050 <0.010 0.00002 56.6 0.00025
27-Mar-18 L2074292-13 Replicate2 0.083 <0.0010 <0.0020 90 <0.0010 <0.0010 - - <0.50 0.02 0.00063 <0.00070 0.059 <0.00010 <0.000050 <0.010 0.00002 57.4 0.00013
22-Apr-18 L2084010-9  0.407 0.0011 0.005 82 <0.0010 <0.0010 - - 1.10 0.03 0.00047 0.0004 0.051 <0.00010 <0.000050 <0.010 0.00003 56.9 <0.00010
10-May-18 L2093552-28  0.173 <0.0010 0.072 23 <0.0010 <0.0010 - - 1.71 1.83 0.00062 0.0022 0.057 <0.00010 <0.000050 <0.010 0.00004 26.5 0.00348
17-Jun-18 L2115837-9 Replicate1 <0.030 <0.0010 0.576 15 <0.0010 <0.0010 - - 1.73 7.36 0.00186 0.0137 0.137 0.00029 <0.000050 <0.010 0.00020 28.2 0.01370
17-Jun-18 L2115837-16 Replicate2 <0.12 0.0018 0.509 15 <0.0010 <0.0010 - - 1.52 7.36 0.00186 0.0142 0.135 0.00028 <0.000050 <0.010 0.00019 27.4 0.01430
15-Jul-18 L2132363-9  <0.030 0.0014 0.412 10 <0.0010 <0.0010 - - 0.84 6.13 0.00129 0.0116 0.101 0.00019 <0.000050 <0.010 0.00015 20.5 0.01020

CC1
26-Jun-08 L650936-20 <0.05 - 0.005 10.3 - <0.0010 - - 0.50 0.04 <0.00010 <0.00010 0.014 <0.00050 <0.00050 <0.010 0.000280 10.4 <0.00050
10-Sep-08 L683687-14 <0.05 <0.0010 0.002 16.1 - <0.0010 - - <0.50 0.00 0.00013 <0.00010 0.021 <0.00050 <0.00050 <0.010 0.000531 13.1 <0.00050
6-Dec-08 L717413-11 0.100 0.0013 0.004 21.9 - <0.0010 - - 0.81 0.02 0.00011 <0.00010 0.020 <0.00050 <0.00050 <0.010 0.000429 15.2 <0.00050
2-Jul-09 L787346-3 <0.050 <0.0010 <0.0020 8.6 - <0.0010 - - <0.50 0.03 <0.00010 <0.00010 0.011 <0.00050 <0.00050 <0.010 0.000357 8.4 <0.00050

22-Aug-09 L809879-2 <0.050 0.0013 <0.0020 22.0 - <0.0010 - - <0.50 0.01 0.00014 <0.00010 0.022 <0.00050 <0.00050 <0.010 0.000478 15.1 <0.00050
26-Nov-09 L844495-27 Replicate1 0.060 <0.0010 0.002 32.8 - <0.0010 - - 0.51 0.01 <0.00010 <0.00010 0.024 <0.00050 <0.00050 <0.010 0.000590 25.3 <0.00050
26-Nov-09 L844495-3 Replicate2 0.060 0.0010 <0.0020 33.9 - <0.0010 - - <0.50 0.0111 <0.00010 <0.00010 0.0244 <0.00050 <0.00050 <0.010 0.000577 23.4 <0.00050
13-May-12 L1150408-2 Replicate1 0.060 <0.0010 0.002 32 - <0.0010 - - 0.89 0.04 0.00013 0.00011 0.0223 <0.00010 <0.00050 <0.010 0.00088 20.8 0.00012
13-May-12 L1150408-1 Replicate2 0.060 <0.0010 0.002 32 - <0.0010 - - 0.88 0.03 0.00012 0.00010 0.0218 <0.00010 <0.00050 <0.010 0.00087 18.2 <0.00020
28-May-12 L1155050-19 0.050 <0.0010 0.0101 15 - <0.0010 - - 0.88 0.27 0.00016 0.00034 0.0190 <0.00010 <0.00050 <0.010 0.00061 12 0.00057
28-Jun-12 L1171583-3 <0.050 <0.0010 0.0037 10 - <0.0010 - - 0.64 0.11 <0.00010 0.00014 0.0121 <0.00010 <0.00050 <0.010 0.00042 8.5 0.00022
1-Aug-12 L1190018-23 <0.050 <0.0010 <0.0020 9 - <0.0010 - - 0.66 0.04 <0.00010 0.00014 0.0130 <0.00010 <0.00050 <0.010 0.00046 8 0.00013
5-Sep-12 L1206302-19 <0.050 <0.0010 <0.0020 20 - <0.0010 - - <0.50 0.01 0.00014 <0.00010 0.0213 <0.00010 <0.00050 <0.010 0.00063 14 <0.00010
5-Oct-12 L1221669-14 0.050 <0.0010 <0.0020 19 - <0.0010 - - 0.58 0.02 0.00012 <0.00010 0.0192 <0.00010 <0.00050 <0.010 0.00064 14.0 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Total 
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Total Thiocyanate

Dissolved 
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(Al) 
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Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 
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(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)

CC1 3-Dec-12 L1246043-52 Replicate1 0.062 <0.0010 <0.0020 42.8 - <0.0010 - - <0.50 0.01 0.00015 <0.00010 0.029 <0.00010 <0.00050 <0.010 0.000758 27.7 <0.00010
3-Dec-12 L1246043-26 Replicate2 0.063 0.0011 0.003 43 - <0.0010 - - <0.50 0.01 0.00014 <0.00010 0.028 <0.00010 <0.00050 <0.010 0.00072 31 <0.00010
10-Feb-13 L1267868-22 Replicate1 0.061 0.0015 <0.0020 45 - <0.0010 - - <0.50 0.01 0.00021 0.00011 0.0317 <0.00010 <0.00050 <0.010 0.00067 32 0.00013
10-Feb-13 L1267868-20 Replicate2 0.066 0.0015 0.0022 46 - <0.0010 - - 0.74 0.01 0.00017 0.00012 0.0318 <0.00010 <0.00050 <0.010 0.00070 31 <0.00010
4-Mar-13 L1275970-19 0.053 0.001 <0.0020 51 - <0.0010 - - <0.50 0.01 0.00018 0.0001 0.0314 <0.00010 <0.00050 <0.010 0.00074 31 <0.00010
31-Mar-13 L1285027-14 <0.050 <0.0010 <0.0020 58 - <0.0010 - - 0.54 0.01 0.00020 0.0001 0.0334 <0.00010 <0.00050 <0.010 0.00071 35.2 <0.00010
5-Jun-13 L1313500-10 <0.050 <0.0010 0.034 9 - <0.0010 - - <0.50 0.06 <0.00010 <0.00010 0.0106 <0.00010 <0.00050 <0.010 0.00034 7.8 0.00015

10-Sep-13 L1362721-5 0.053 <0.0010 <0.0020 39 - <0.0010 - - <0.50 0.01 0.00022 0.00013 0.0315 <0.00010 <0.00050 <0.010 0.00052 25.0 <0.00010
21-Dec-13 L1406946-26 0.072 0.0010 <0.0020 38 - <0.0010 - - 0.64 0.01 0.00013 <0.00010 0.0256 <0.00010 <0.00050 <0.010 0.00072 24.8 <0.00010
15-Jan-14 L1413912-13 0.107 - 0.006 32 - <0.0010 - - 1.73 0.08 0.00012 0.0011 0.021 <0.00010 <0.00050 <0.010 0.00076 23.0 <0.00010
1-Apr-14 L1440389-39 Replicate1 0.053 0.0011 <0.0020 54 - <0.0010 - - <0.50 0.012 0.00015 0.00012 0.0308 <0.00010 <0.00050 <0.010 0.00071 33.3 <0.00010
1-Apr-14 L1440389-20 Replicate2 0.058 0.0012 0.006 54 - <0.0010 - - <0.50 0.06 0.00018 0.00021 0.033 <0.00010 <0.00050 <0.010 0.00093 32.8 <0.00010
2-Jul-14 L1482361-23 <0.050 <0.0010 0.0228 6 - <0.0010 - - 0.52 0.38 0.00018 0.00064 0.0159 <0.00010 <0.00050 <0.010 0.00055 5 0.00066

11-Nov-14 L1546887-21 0.057 0.0012 <0.0020 33 - <0.0010 - - 0.71 0.01 0.00012 <0.00010 0.021 <0.00010 <0.00050 <0.010 0.00061 19.9 0.00010
22-Feb-15 L1581377-22 0.059 <0.0010 <0.0020 39 - <0.0010 - - <0.50 0.01 0.00013 0.0001 0.025 <0.00010 <0.00050 <0.010 0.00060 24.4 <0.00010
12-May-15 L1612636-23 0.096 <0.0010 0.006 12 - <0.0010 - - 0.90 0.09 <0.00010 0.0002 0.013 <0.00010 <0.000050 <0.010 0.00043 9.4 0.00018
26-Aug-15 L1665599-22 0.047 <0.0010 <0.0020 23 - <0.0010 - - <0.50 0.01 0.00017 0.0001 0.023 <0.00010 <0.000050 <0.010 0.00047 17.5 <0.00010
17-Nov-15 L1704732-6 0.057 0.0019 <0.0020 32 - <0.0010 - - <0.50 0.01 0.00010 0.0001 0.022 <0.00010 <0.000050 <0.010 0.00058 21.3 0.00010
23-Jan-16 L1727972-16 0.063 0.0019 0.007 43 - <0.0010 - - <0.50 0.01 0.00014 0.0001 0.027 <0.00010 <0.000050 <0.010 0.00054 27.0 <0.00010
26-Apr-16 L1761558-21 0.082 <0.0010 <0.0020 16 - <0.0010 - - <0.50 0.03 0.00015 <0.00010 0.015 <0.00010 <0.000050 <0.010 0.00045 12.4 <0.00010

25-Oct-2016 L1850386-1 0.054 0.0016 0.0044 28.7 - <0.0010 - - <0.50 0.0077 0.00016 0.00013 0.0244 <0.00010 <0.000050 <0.010 0.000500 20.3 <0.00010
11-Feb-2017 L1891018-13 0.056 0.0017 <0.0020 46 - <0.0010 - - <0.50 0.0059 0.00014 0.00010 0.0264 <0.00010 <0.000050 <0.010 0.000550 29.6 <0.00010
21-May-2017 L1929753-34 Replicate1 0.115 <0.0010 0.0957 8.03 - <0.0010 - - 2.37 1.55 0.00065 0.00304 0.0421 <0.00010 <0.000050 <0.010 0.00165 7.50 0.00226
21-May-2017 L1929753-33 Replicate2 0.123 0.0012 0.0928 8.06 - <0.0010 - - 2.32 1.78 0.00073 0.00321 0.0403 0.00016 <0.000050 <0.010 0.00273 7.65 0.00269
26-Aug-2017 L1983785-24 0.056 <0.0010 0.0022 12.7 - <0.0010 - - 1.02 0.0321 0.00012 <0.00010 0.0134 <0.00010 <0.000050 <0.010 0.000386 10.6 <0.00010
24-Nov-2017 L2028734-30  0.07 0.0013 <0.0020 36.7 <0.0010 <0.0010 - - <0.50 0.0085 0.00011 <0.00010 0.0266 <0.00010 <0.000050 <0.010 0.000646 24.6 <0.00010

UR0
2-Jul-09 L787346-35 0.080 <0.0010 0.007 20 - <0.0010 - - 0.64 0.27 <0.00010 0.0003 0.030 <0.00050 <0.00050 <0.010 0.00001 16.1 <0.00050

4-Aug-09 L801967-1 0.060 <0.0010 0.054 15 - <0.0010 - - <0.50 1.78 0.00024 0.0013 0.073 <0.00050 <0.00050 <0.010 0.00004 13.0 0.00105
25-Nov-09 L844495-28 0.060 <0.0010 <0.0020 49 - <0.0010 - - <0.50 <0.010 <0.00010 0.0001 0.036 <0.00050 <0.00050 <0.010 <0.000010 33.7 <0.00050

ECM7
26-Jun-08 L650936-18 0.050 - 0.0995 14.3 - <0.0010 - - 0.65 2.5 0.00053 0.0037 0.055 <0.00050 <0.00050 <0.010 0.00005 18.4 0.0043
10-Sep-08 L683687-16 <0.05 <0.0010 0.0393 18.8 - <0.0010 - - <0.50 2.000 0.00045 0.00244 0.0490 <0.00050 <0.00050 <0.010 0.000039 17.8 0.00325
22-Aug-09 L809879-20 <0.050 <0.0010 0.3400 11.3 - <0.0010 - - 0.78 7.380 0.00131 0.01550 0.1320 <0.00050 <0.00050 <0.010 0.000199 22.1 0.01520

ECM8
26-Jun-08 L650936-19 0.050 - 0.0608 11.7 - <0.0010 - - 0.75 1.500 0.00201 0.00256 0.0436 <0.00050 <0.00050 <0.010 0.000054 14.7 0.00277
10-Sep-08 L683687-17 <0.05 <0.0010 0.0194 18.9 - <0.0010 - - <0.50 1.56 0.00533 0.00197 0.0440 <0.00050 <0.00050 <0.010 0.000039 17.1 0.00247
6-Dec-08 L717413-18 0.180 <0.0010 0.0076 35 - <0.0010 - - 0.62 0.0453 0.00668 0.00039 0.0312 <0.00050 <0.00050 <0.010 0.000036 24.5 <0.00050

28-Mar-09 L748538-15 0.140 <0.0010 0.0029 51.0 - <0.0010 - - 0.57 0.0153 0.00867 0.00032 0.0423 <0.00050 <0.00050 <0.010 0.000026 33.4 <0.00050
2-Jul-09 L787346-2 <0.050 <0.0010 0.012 11.4 - <0.0010 - - <0.50 0.46 0.00139 0.00062 0.0229 <0.00050 <0.00050 <0.010 0.000024 13.0 0.00100

22-Aug-09 L809879-1 <0.050 0.0014 0.2590 11.9 - <0.0010 - - 0.66 7.510 0.00291 0.01470 0.1350 <0.00050 <0.00050 <0.010 0.000160 21.9 0.01490
27-Nov-09 L844495-26 Replicate1 0.100 <0.0010 0.0052 33.6 - <0.0010 - - 0.82 0.08 0.00627 0.00033 0.0344 <0.00050 <0.00050 <0.010 0.000094 28.8 <0.00050
27-Nov-09 L844495-2 Replicate2 0.110 <0.0010 <0.0020 34.9 - 0.0013 - - 0.82 0.05 0.00650 0.00030 0.0357 <0.00050 <0.00050 <0.010 0.000027 28.3 <0.00050
10-Feb-13 L1267868-23 0.088 <0.0010 <0.0020 44.4 - <0.0010 - - <0.50 0.02 0.00318 0.00026 0.0464 <0.00010 <0.00050 <0.010 0.000036 32.8 0.00010
4-Mar-13 L1275970-20 0.085 <0.0010 <0.0020 45.6 - <0.0010 - - 0.50 0.02 0.00345 0.00029 0.0434 <0.00010 <0.00050 <0.010 0.000034 31.3 0.00011
31-Mar-13 L1285027-12 0.103 <0.0010 <0.0020 52.3 - <0.0010 - - <0.50 0.0118 0.00318 0.00030 0.0500 <0.00010 <0.00050 0.011 0.000037 36.4 0.00014
5-Jun-13 L1313500-11 <0.050 <0.0010 0.0060 10.7 - <0.0010 - - 0.73 0.8740 0.00076 0.00091 0.0253 <0.00010 <0.00050 <0.010 0.000054 11.6 0.00174

10-Sep-13 L1362721-6 <0.050 <0.0010 0.233 12.0 - <0.0010 - - <0.50 5.43 0.00134 0.01110 0.1080 0.00018 <0.00050 <0.010 0.000127 17.9 0.00842
21-Dec-13 L1406946-25 0.100 <0.0010 0.003 37.2 - <0.0010 - - 0.69 0.06 0.00303 0.00030 0.0363 <0.00010 <0.00050 <0.010 0.000027 26.7 0.00017
15-Jan-14 L1413912-19 Replicate1 0.139 - 0.0125 37 - <0.0010 - - 0.63 0.9910 0.00215 0.00168 0.0553 <0.00010 <0.00050 <0.010 0.000056 29.4 0.00169
15-Jan-14 L1413912-14 Replicate2 0.135 - 0.0584 37 - <0.0010 - - 0.69 0.9210 0.00207 0.00157 0.0527 <0.00010 <0.00050 <0.010 0.000054 28.9 0.00158

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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ECM8 1-Apr-14 L1440389-21 0.117 0.0010 <0.0020 48.7 - <0.0010 - - <0.50 0.02 0.00292 0.00028 0.0465 <0.00010 <0.00050 <0.010 0.000022 33.8 0.00013
2-Jul-14 L1482361-24 <0.050 <0.0010 0.392 8.0 - <0.0010 - - 1.44 5.76 0.00127 0.00790 0.1200 0.00022 <0.00050 <0.010 0.000189 15.6 0.01150

11-Nov-14 L1546887-22 Replicate1 0.112 <0.0010 0.0045 34 - <0.0010 - - 1.26 0.0870 0.00131 0.00038 0.0318 <0.00010 <0.00050 <0.010 0.000026 25.3 0.00028
11-Nov-14 L1546887-23 Replicate2 0.115 <0.0010 0.004 34.0 - <0.0010 - - 0.83 0.07 0.00128 0.00038 0.0320 <0.00010 <0.00050 <0.010 0.000026 25.9 0.00023

ECM9
10-Feb-13 L1267868-21 0.098 <0.0010 <0.0020 36.1 - <0.0010 - - 0.73 0.02 0.00191 0.00027 0.0384 <0.00010 <0.00050 <0.010 0.000026 32.7 0.00010
4-Mar-13 L1275970-28 Replicate1 0.086 <0.0010 <0.0020 38.6 - <0.0010 - - <0.50 0.01 0.00217 0.00030 0.0400 <0.00010 <0.00050 <0.010 0.000028 36.5 <0.00010
4-Mar-13 L1275970-18 Replicate2 0.089 <0.0010 <0.0020 38.6 - <0.0010 - - 0.51 0.0109 0.00199 0.00028 0.0372 <0.00010 <0.00050 <0.010 0.000024 31.9 0.00011
31-Mar-13 L1285027-13 0.083 <0.0010 <0.0020 44.1 - <0.0010 - - 0.62 0.0105 0.00196 0.00030 0.0425 <0.00010 <0.00050 <0.010 0.000031 35.7 0.00010
5-Jun-13 L1313500-9 0.056 <0.0010 0.0247 11 - <0.0010 - - 0.72 0.7450 0.00064 0.00082 0.0241 <0.00010 <0.00050 <0.010 0.000050 11.5 0.00160

10-Sep-13 L1362721-4 <0.050 <0.0010 0.16 11.8 - <0.0010 - - <0.50 4.1 0.00108 0.0070 0.084 0.00013 <0.00050 <0.010 0.000078 17.5 0.0064
21-Dec-13 L1406946-27 0.113 <0.0010 0.00 33.6 - <0.0010 - - 0.60 0.0 0.00186 0.0003 0.033 <0.00010 <0.00050 <0.010 0.000025 28.1 0.0002
15-Jan-14 L1413912-11 0.248 - 0.0536 22.5 - <0.0010 - - 2.13 0.6080 0.00124 0.00121 0.0357 <0.00010 <0.00050 <0.010 0.000110 22.7 0.00098
1-Apr-14 L1440389-19 0.103 <0.0010 <0.0020 41.0 - <0.0010 - - 0.57 0.03 0.00188 0.00032 0.0410 <0.00010 <0.00050 <0.010 0.000029 34.1 0.00011
2-Jul-14 L1482361-22 <0.050 0.0012 0.3350 8.6 - <0.0010 - - 1.24 5.090 0.00137 0.00704 0.1020 0.00017 <0.00050 <0.010 0.000162 14.8 0.00992

11-Nov-14 L1546887-20 0.132 0.0035 0.0027 29.9 - <0.0010 - - 1.00 0.04 0.00097 0.00038 0.0292 <0.00010 <0.00050 <0.010 0.000027 26.2 0.00020
UR1A

26-Jun-08 L650936-21 0.060 - 0.042 12.1 - <0.0010 - - 0.69 0.98 0.00158 0.00151 0.0341 <0.00050 <0.00050 <0.010 0.000047 15.4 0.00191
10-Sep-08 L683687-9 <0.05 0.0010 0.0401 18.3 - <0.0010 - - <0.50 1.33 0.00407 0.00168 0.0409 <0.00050 <0.00050 <0.010 0.000055 19.0 0.00198
6-Dec-08 L717413-10 0.160 0.0014 0.0036 27.2 - <0.0010 - - 0.63 0.041 0.00334 0.00041 0.0275 <0.00050 <0.00050 <0.010 0.000044 24.8 <0.00050

29-Mar-09 L749298-5 0.080 <0.0010 <0.0020 36.9 - <0.0010 - - <0.50 0.01 0.00303 0.00028 0.033 <0.00050 <0.00050 <0.010 0.000022 30.7 <0.00050
2-Jul-09 L787346-30 Replicate1 <0.050 <0.0010 0.0156 11.7 - <0.0010 - - 0.52 0.429 0.00123 0.00056 0.0214 <0.00050 <0.00050 <0.010 0.000030 14.8 0.00082
2-Jul-09 L787346-6 Replicate2 <0.050 <0.0010 0.0105 11.6 - <0.0010 - - 0.60 0.53 0.00123 0.00072 0.0245 <0.00050 <0.00050 <0.010 0.000037 15.3 0.00112
5-Jul-09 L788462-9 0.050 <0.0010 0.0187 11.3 - <0.0010 - - <0.50 0.433 0.00154 0.00066 0.0215 <0.00050 <0.00050 <0.010 0.000032 13.7 0.00147

22-Aug-09 L809879-5 <0.050 0.0013 0.2220 11.2 - <0.0010 - - 0.62 6.070 0.00229 0.00838 0.1120 <0.00050 <0.00050 <0.010 0.000125 20.2 0.01130
26-Nov-09 L844495-6 0.100 <0.0010 0.0099 28.1 - 0.0015 - - 0.71 0.509 0.00314 0.00127 0.0414 <0.00050 <0.00050 <0.010 0.000081 29.4 0.00104
17-Jan-10 L855505-2 0.110 0.0019 0.0035 26.9 - <0.0010 - - 0.71 0.623 0.00282 0.00099 0.0399 <0.00050 <0.00050 <0.010 0.000041 28.6 0.00138
3-Mar-10 L866873-2 0.130 <0.0010 <0.0020 29.6 - 0.0015 - - 0.88 0.0316 0.00231 0.00031 0.0325 <0.00050 <0.00050 <0.010 0.000025 30.7 <0.00050
28-Mar-10 L873293-1 0.110 <0.0010 0.0070 22.4 <0.0010 0.0022 <0.50 - 1.78 0.1760 0.00212 0.00056 0.0292 <0.00050 <0.00050 <0.010 0.000046 26.5 <0.00050
1-May-10 L884476-8 0.270 <0.0010 0.0063 18.6 - 0.0011 - - 0.96 0.0971 0.00169 0.00031 0.0226 <0.00050 <0.00050 <0.010 0.000047 21.5 <0.00050
26-May-10 L891484-2 0.050 0.0011 0.0243 11 - 0.001 - - 0.88 0.8140 0.00134 0.00094 0.0291 <0.00050 <0.00050 <0.010 0.000052 14.3 0.00166

5-Jul-10 L905787-3 <0.050 <0.0010 0.026 15 - <0.0010 - - <0.50 1.01 0.00197 0.00120 0.0338 <0.00050 <0.00050 <0.010 0.000048 16.8 0.00220
3-Aug-10 L916942-2 0.108 <0.0010 0.2540 8.8 - <0.0010 - - 1.18 5.100 0.00130 0.00671 0.1120 <0.00050 <0.00050 <0.010 0.000118 19.1 0.00864

27-Aug-10 L926457-3 <0.050 <0.0010 0.074 13.3 - <0.0010 - - <0.50 0.55 0.00109 0.00153 0.0320 <0.00050 <0.00050 <0.010 0.000044 16.7 0.00083
28-Sep-10 L938295-2 0.170 0.0020 0.5120 12.7 - 0.0018 - - 3.09 8.27 0.00233 0.00899 0.1770 <0.00050 <0.00050 0.012 0.000278 24.8 0.01610
21-Oct-10 L946802-2 0.080 0.0011 0.022 18.5 - 0.0023 - - 1.41 0.21 0.00215 0.00051 0.0287 <0.00050 <0.00050 <0.010 0.000054 20.4 0.00062
15-Nov-10 L955725-3 0.120 <0.0010 0.0052 21.2 - 0.0016 - - 1.23 0.075 0.00175 0.00049 0.0257 <0.00050 <0.00050 <0.010 0.000039 23.5 0.00029
15-Dec-10 L963832-2 0.090 <0.0010 0.002 33.0 - <0.0010 - - 0.57 0.04 0.00219 0.00034 0.0339 <0.00050 <0.00050 <0.010 0.000024 29.4 0.00021
1-Feb-11 L975149-3 0.070 <0.0010 0.004 30.4 - <0.0010 - - 0.88 0.05 0.00278 0.00037 0.0332 <0.00050 <0.00050 <0.010 0.000021 29.0 0.00019
5-Mar-11 L985810-3 0.075 <0.0010 <0.0020 37.0 - <0.0010 - - <0.50 0.02 0.00204 0.00032 0.0357 <0.00050 <0.00050 <0.010 0.000016 37.7 0.00020
31-Mar-11 L991777-4 0.150 <0.0010 0.0050 32.6 - 0.0011 - - 1.44 0.039 0.00196 0.00035 0.0335 <0.00050 <0.00050 <0.010 0.000020 30.3 0.00016
2-May-11 L1002688-9 0.260 <0.0010 0.0033 30.2 - 0.0011 - - 1.27 0.0274 0.00161 0.00033 0.0333 <0.00050 <0.00050 <0.010 0.000030 29.0 <0.00030
4-Jun-11 L1014013-2 0.160 0.0014 0.0907 10.9 - 0.0016 - - 1.63 2.6900 0.00108 0.00229 0.0531 <0.00050 <0.00050 <0.010 0.000069 13.6 0.00450
4-Jul-11 L1026874-13 0.100 <0.0010 0.0170 14.1 - <0.0010 - - 0.60 1.050 0.00101 0.00124 0.0339 <0.00010 <0.00050 <0.010 0.000039 14.7 0.00195

1-Aug-11 L1039955-2 0.050 <0.0010 0.0697 13.1 - <0.0010 - - <0.50 1.13 0.00102 0.00172 0.0368 <0.00010 <0.00050 <0.010 0.000044 15.4 0.00190
4-Sep-11 L1054465-3 0.140 0.0017 0.6750 10.4 - <0.0010 - - 2.30 17.00 0.00268 0.01980 0.2970 0.00056 <0.00050 0.013 0.000425 30.5 0.02970
1-Oct-11 L1067383-2 0.110 <0.0010 0.0191 22.8 - 0.0016 - - 1.05 0.5940 0.00159 0.00077 0.0349 <0.00010 <0.00050 <0.010 0.000048 23.3 0.00123
26-Oct-11 L1079029-13 0.090 <0.0010 0.0057 23 - 0.0021 - - 1.42 0.4160 0.00165 0.00064 0.0347 <0.00010 <0.00050 <0.010 0.000050 24.6 0.00090
27-Nov-11 L1091310-12 Replicate1 <0.050 <0.0010 0.002 30.8 - 0.0011 - - 0.70 0.05 0.00213 0.00034 0.0327 <0.00010 <0.00050 <0.010 0.000025 31.1 0.00020
27-Nov-11 L1091310-3 Replicate2 0.050 <0.0010 0.002 30.8 - 0.0011 - - 0.77 0.05 0.00202 0.00033 0.0333 <0.00010 <0.00050 <0.010 0.000027 29.4 0.00018

9-Jan-12 L1103291-3 - <0.0010 0.004 26.6 - <0.0011 - - 1.06 0.07 0.00218 0.00036 0.0287 <0.00010 <0.00050 <0.010 0.000024 26.2 0.00025
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)

UR1A 27-Feb-12 L1119935-4 Replicate1 0.060 <0.0010 <0.0020 37.6 - <0.0010 - - 0.73 0.0205 0.00189 0.00030 0.0378 <0.00010 <0.00050 <0.010 0.000015 34.5 0.00014
27-Feb-12 L1119935-3 Replicate2 0.060 <0.0010 <0.0020 38 - <0.0010 - - 0.63 0.0214 0.00187 0.00030 0.0382 <0.00010 <0.00050 <0.010 0.000015 34.7 0.00015
27-Mar-12 L1131394-3 0.110 <0.0010 <0.0020 40.0 - <0.0010 - - 0.74 0.01 0.00198 0.00028 0.0381 <0.00010 <0.00050 <0.010 0.000014 35.2 0.00018
1-May-12 L1143005-2 0.150 <0.0010 0.0160 21.5 - <0.0010 - - 1.65 0.27 0.00102 0.00057 0.0297 <0.00010 <0.00050 <0.010 0.000062 23.9 0.00055
28-May-12 L1155050-2 0.070 0.0012 0.080 12.9 - <0.0010 - - 1.66 1.78 0.00106 0.00132 0.0446 <0.00010 <0.00050 <0.010 0.000099 16.9 0.00368
28-Jun-12 L1171583-2 <0.050 0.0012 0.0956 11.6 - <0.0010 - - 0.79 2.2600 0.00088 0.00227 0.0514 <0.00010 <0.00050 <0.010 0.000085 15.9 0.00435
1-Aug-12 L1190018-2 <0.050 0.0010 0.1030 10.9 - <0.0010 - - 0.68 2.570 0.00091 0.00330 0.0557 <0.00010 <0.00050 <0.010 0.000079 14.8 0.00469
5-Sep-12 L1206302-3 <0.050 <0.0010 0.0742 12.9 - <0.0010 - - 0.55 1.800 0.00099 0.00284 0.0450 <0.00010 <0.00050 <0.010 0.000050 15.4 0.00320
5-Oct-12 L1221669-13 0.120 <0.0010 0.0100 20 - <0.0010 - - 1.00 0.2290 0.00125 0.00059 0.0289 <0.00010 <0.00050 <0.010 0.000035 21.4 0.00048
9-Feb-13 L1267868-11 0.079 <0.0010 <0.0020 33.8 - <0.0010 - - 0.78 0.01 0.00155 0.00032 0.037 <0.00010 <0.00050 <0.010 0.000018 32.4 0.0001
4-Mar-13 L1275970-17 0.075 <0.0010 <0.0020 35.4 - <0.0010 - - <0.50 0.01 0.00170 0.00034 0.035 <0.00010 <0.00050 <0.010 0.000019 32.5 <0.00010
31-Mar-13 L1285027-15 0.073 <0.0010 <0.0020 40.9 - <0.0010 - - <0.50 0.01 0.00172 0.00034 0.043 <0.00010 <0.00050 <0.010 0.000018 37.7 0.0001
5-Jun-13 L1313500-8 0.057 <0.0010 0.040 11.1 - <0.0010 - - 0.70 0.93 0.00073 0.00108 0.028 <0.00010 <0.00050 <0.010 0.000064 13.0 0.0018

10-Sep-13 L1362721-14 Replicate1 <0.050 <0.0010 0.159 11.8 - <0.0010 - - <0.50 4.09 0.00104 0.00633 0.087 0.00012 <0.00050 <0.010 0.000072 17.6 0.0064
10-Sep-13 L1362721-7 Replicate2 <0.050 <0.0010 0.1530 11.60 - <0.0010 - - <0.50 4.040 0.00101 0.00597 0.0852 0.00012 <0.00050 <0.010 0.000070 16.4 0.00614
18-Nov-13 L1393661-24 0.087 <0.0010 0.0053 33.8 - <0.0010 - - <0.50 0.133 0.00123 0.00047 0.0390 <0.00010 <0.00050 <0.010 0.000022 32.1 0.00028
26-Nov-13 L1398084-6 0.067 <0.0010 0.0032 30.8 - <0.0010 - - 0.50 0.066 0.00139 0.00044 0.0333 <0.00010 <0.00050 <0.010 0.000027 26.5 0.00022
3-Dec-13 L1400285-15 0.108 <0.0010 0.0105 31.8 - <0.0010 - - 0.72 0.2130 0.00126 0.00065 0.0379 <0.00010 <0.00050 <0.010 0.000035 30.9 0.00048
10-Dec-13 L1403324-14 0.101 <0.0010 0.0089 36.2 - <0.0010 - - <0.50 0.108 0.00129 0.00053 0.0386 <0.00010 <0.00050 <0.010 0.000025 33.5 0.00028
20-Dec-13 L1406946-16 0.114 <0.0010 0.0074 30.9 - <0.0010 - - 0.77 0.1710 0.00166 0.00052 0.0364 <0.00010 <0.00050 <0.010 0.000033 29.5 0.00046
15-Jan-14 L1413912-12 0.259 - 0.031 18.2 - <0.0010 - - 2.51 0.42 0.00095 0.00095 0.0296 <0.00010 <0.00050 <0.010 0.000104 21.6 0.00068
1-Apr-14 L1440389-28 0.096 <0.0010 0.0038 37.2 - <0.0010 - - <0.50 0.03 0.00147 0.00034 0.0382 <0.00010 <0.00050 <0.010 0.000023 36.2 0.00012

27-May-14 L1462243-2 0.111 <0.0010 0.037 11.4 - <0.0010 - - 1.37 0.9 0.00063 0.0009 0.030 <0.00010 <0.00050 <0.010 0.000066 13.2 0.0018
3-Jun-14 L1466849-14 0.076 <0.0010 0.0496 11.6 - <0.0010 - - 1.54 1.0400 0.00061 0.00115 0.0331 <0.00010 <0.00050 <0.010 0.000064 13.9 0.00191
8-Jun-14 L1469016-16 0.063 <0.0010 0.1380 10.9 - <0.0010 - - 1.01 0.5860 0.00059 0.00127 0.0324 <0.00010 <0.00050 <0.010 0.000127 14.0 0.00127

19-Jun-14 L1475203-16 <0.050 0.0118 0.0336 10.7 - <0.0010 - - 0.73 0.7430 0.00060 0.00085 0.0236 <0.00010 <0.00050 <0.010 0.000044 11.8 0.00149
26-Jun-14 L1479007-23 <0.050 0.0011 0.1980 11.1 - <0.0010 - - 0.95 3.3900 0.00112 0.00534 0.0712 0.00010 <0.00050 0.011 0.000093 16.2 0.00589
2-Jul-14 L1482361-21 <0.050 0.0014 0.3450 9.0 - <0.0010 - - 1.12 5.040 0.00120 0.00683 0.1040 0.00019 <0.00050 <0.010 0.000170 15.3 0.00991
9-Sep-14 L1517070-11 <0.050 0.0023 0.1710 15.9 - <0.0010 - - 0.93 3.290 0.00135 0.01030 0.0852 <0.00010 <0.00050 <0.010 0.000096 20.4 0.00586

12-Sep-14 L1517902-20 <0.050 <0.0010 0.0666 16.7 - <0.0010 - - <0.50 1.280 0.00087 0.00221 0.0446 <0.00010 <0.00050 <0.010 0.000064 19.0 0.00228
21-Sep-14 L1522239-4 <1.0 <0.0010 1.970 11.6 - <0.0010 - - 7.91 28.00 0.00522 0.06460 0.5280 0.00103 <0.00050 0.015 0.001090 46.8 0.06020
28-Sep-14 L1527109-8 <0.50 0.0022 2.7700 10.5 - <0.0010 - 1.6 8.88 25.600 0.00396 0.04280 0.4940 0.00101 <0.00050 0.014 0.001280 50.5 0.05540
4-Oct-14 L1529967-13 0.170 0.0017 0.4470 12.7 - <0.0010 - - 2.99 3.4900 0.00099 0.00416 0.0941 0.00016 <0.00050 <0.010 0.000199 19.3 0.00624

11-Nov-14 L1546887-7 Replicate1 0.112 <0.0010 0.0035 28.1 - <0.0010 - - 0.93 0.0477 0.00096 0.00041 0.0288 <0.00010 <0.00050 <0.010 0.000030 26.1 0.00017
11-Nov-14 L1546887-8 Replicate2 0.118 <0.0010 0.0027 28.1 - <0.0010 - - 0.61 0.0455 0.00100 0.00040 0.0291 <0.00010 <0.00050 <0.010 0.000029 26.4 0.00016
18-Nov-14 L1549335-13 0.093 0.0010 <0.0020 31.0 - <0.0010 - - <0.50 0.0322 0.00093 0.00038 0.0312 <0.00010 <0.00050 <0.010 0.000019 27.3 0.00018
26-Nov-14 L1552499-1 0.096 <0.0010 0.0022 29.8 - <0.0010 - - 0.64 0.0244 0.00109 0.00038 0.0298 <0.00010 <0.00050 <0.010 0.000022 27.4 0.00020
4-Dec-14 L1556366-2 0.105 <0.0010 0.0024 33.4 - <0.0010 - - <0.50 0.0241 0.00106 0.00040 0.0326 <0.00010 <0.00050 <0.010 0.000038 30.4 0.00010
7-Dec-14 L1556392-12 0.092 <0.0010 <0.0020 33.9 - <0.0010 - - <0.50 0.023 0.00113 0.00036 0.0337 <0.00010 <0.00050 <0.010 0.000015 31.3 0.00016
22-Feb-15 L1581377-21 0.109 <0.0010 <0.0020 28.0 - <0.0010 - - 0.60 0.017 0.00117 0.00035 0.0327 <0.00010 <0.00050 <0.010 0.000023 28.1 0.00011
12-May-15 L1612636-24 0.163 <0.0010 0.0778 12.9 - <0.0010 - - 1.87 1.20 0.00062 0.00124 0.0365 <0.00010 <0.000050 <0.010 0.000086 15.3 0.00249
26-Aug-15 L1665599-23 Replicate1 0.043 0.0011 0.0722 16.2 - <0.0010 - - 0.60 2.51 0.00100 0.00474 0.0583 <0.00010 <0.000050 <0.010 0.000050 20.7 0.00396
26-Aug-15 L1665599-5 Replicate2 0.053 0.0015 0.0778 16.1 - <0.0010 - - 0.58 2.570 0.00102 0.00513 0.0636 <0.00010 <0.000050 <0.010 0.000051 21.2 0.00432
17-Nov-15 L1704732-5 0.117 <0.0010 0.0025 26.9 - <0.0010 - - 0.58 0.066 0.00088 0.00045 0.0292 <0.00010 <0.000050 <0.010 0.000025 27.2 0.00022
23-Jan-16 L1727972-18 0.100 <0.0010 0.0037 37.8 - <0.0010 - - <0.50 0.02 0.00116 0.00035 0.0372 <0.00010 <0.000050 <0.010 0.000014 34.4 <0.00010
26-Apr-16 L1761558-22 0.131 <0.0010 0.0119 16.2 - <0.0010 - - 0.97 0.23 0.00067 0.00054 0.0241 <0.00010 <0.000050 <0.010 0.000035 18.1 0.00054
16-Jul-16 L1800582-11 <0.030 <0.0010 0.2350 11.2 - <0.0010 - - 0.76 5.360 0.00110 0.00797 0.1150 0.00017 <0.000050 <0.010 0.000115 19.2 0.00877

25-Oct-2016 L1850386-2 0.074 0.0021 0.0033 35.4 - <0.0010 - - <0.50 0.0305 0.00111 0.00050 0.0377 <0.00010 <0.000050 <0.010 0.0000242 31.6 <0.00010
11-Feb-2017 L1891018-12 0.109 0.0024 0.0146 35.5 - <0.0010 - - 0.53 0.105 0.00106 0.00057 0.0367 <0.00010 <0.000050 <0.010 0.0000255 34.7 0.00026
21-May-2017 L1929753-30 0.249 0.0021 0.598 10.4 - <0.0010 - - 4.30 6.32 0.00181 0.00962 0.125 0.00026 <0.000050 <0.010 0.000404 21.6 0.0120
26-Aug-2017 L1983785-1 <0.12 0.0012 1.33 12.9 - <0.0010 - - 2.23 12.1 0.00242 0.0195 0.224 0.00051 0.000063 <0.010 0.000356 35.8 0.0228

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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UR1A 21-Nov-2017 L2028734-26  0.17 <0.0010 0.0076 34.1 <0.0010 <0.0010 - - 0.57 0.0897 0.00097 0.00053 0.0354 <0.00010 <0.000050 <0.010 0.0000248 29.9 0.0003
20-Feb-2018 L2061201-12 Replicate1 0.087 0.001 <0.0020 38.7 <0.0010 <0.0010 - - <0.50 0.0098 0.00099 0.00037 0.0373 <0.00010 <0.000050 <0.010 0.0000156 37.5 <0.00010
20-Feb-2018 L2061201-36 Replicate2 0.088 <0.0010 0.0021 38.7 <0.0010 <0.0010 - - <0.50 0.0107 0.00096 0.00035 0.0386 <0.00010 <0.000050 <0.010 0.0000155 38.7 <0.00010
10-May-2018 L2093552-27  0.162 0.0019 0.0602 12.8 <0.0010 <0.0010 - - 1.76 1.06 0.00061 0.00102 0.0328 <0.00010 <0.000050 <0.010 0.0000606 15.3 0.00184

UR1
28-May-08 L635965-3 0.120 - 0.4260 23.4 - - - - 1.55 5.0600 0.00199 0.01360 0.1080 <0.00050 <0.00050 <0.010 0.000894 20.6 0.00840
5-Jun-08 L639617-1 0.090 - 0.1670 26.4 - 0.0011 - - 0.88 2.4800 0.00174 0.00542 0.0650 <0.00050 <0.00050 <0.010 0.000724 20.2 0.00366
11-Jun-08 L642688-10 <0.05 - 0.1330 29.9 - <0.0010 - - 0.71 1.0600 0.00128 0.00215 0.0353 <0.00050 <0.00050 <0.010 0.000707 19.0 0.00090
26-Jun-08 L650936-22 0.060 - 0.1320 32.9 - <0.0010 - - 0.51 2.380 0.00136 0.00417 0.0680 <0.00050 <0.00050 <0.010 0.000936 22.3 0.00268
3-Jul-08 L652071-1 <0.05 - 0.505 34.0 - 0.0013 - - 1.58 8.64 0.00198 0.02630 0.1990 <0.00050 <0.00050 <0.010 0.002120 24.2 0.01190
25-Jul-08 L662220-2 <0.05 - 0.1510 26.0 - 0.0016 - - <0.50 2.760 0.00181 0.00318 0.0833 <0.00050 <0.00050 <0.010 0.000674 20.5 0.00294
10-Sep-08 L683687-8 <0.05 <0.0010 0.0688 32.3 - <0.0010 - - <0.50 2.090 0.00208 0.00248 0.0582 <0.00050 <0.00050 <0.010 0.000554 22.0 0.00204
6-Dec-08 L717413-14 Replicate1 0.180 <0.0010 0.0136 56.9 - <0.0010 - - 0.55 0.3280 0.00202 0.00146 0.0326 <0.00050 <0.00050 <0.010 0.000731 36.7 <0.00050
6-Dec-08 L717413-13 Replicate2 0.150 <0.0010 0.018 57.1 - <0.0010 - - 0.51 0.32 0.00199 0.00146 0.0326 <0.00050 <0.00050 <0.010 0.000728 36.8 <0.00050

29-Mar-09 L749298-3 0.090 <0.0010 0.010 80.0 - <0.0010 - - <0.50 0.18 0.00186 0.00141 0.0383 <0.00050 <0.00050 <0.010 0.000699 52.0 0.00064
2-Jul-09 L787346-4 0.053 <0.0010 0.042 28.6 - <0.0010 - - <0.50 1.17 0.00107 0.00198 0.0426 <0.00050 <0.00050 <0.010 0.000727 21.8 0.00122

22-Aug-09 L809879-3 <0.050 <0.0010 0.169 20.1 - <0.0010 - - <0.50 4.08 0.00129 0.00493 0.1090 <0.00050 <0.00050 <0.010 0.000455 19.1 0.00471
26-Nov-09 L844495-4 0.110 <0.0010 0.015 62.3 - 0.0015 - - 0.67 0.70 0.00191 0.00194 0.0412 <0.00050 <0.00050 <0.010 0.000955 40.7 <0.00050
17-Jan-10 L855505-1 0.140 <0.0010 0.009 59.6 - <0.0010 - - 0.61 0.2370 0.00176 0.00082 0.0344 <0.00050 <0.00050 <0.010 0.000522 42.7 <0.00050
3-Mar-10 L866873-1 0.160 <0.0010 0.008 64.3 - 0.0013 - - 0.77 0.13 0.00148 0.0006 0.034 <0.00050 <0.00050 <0.010 0.00043 42.9 <0.00050
28-Mar-10 L873292-4 0.200 <0.0010 0.018 45 - 0.0022 - - 1.55 0.34 0.00148 0.00097 0.034 <0.00050 <0.00050 <0.010 0.00040 34.8 <0.00050
1-May-10 L884476-7 0.970 0.0031 0.154 46.3 - 0.0015 - - 0.76 0.50 0.00142 0.00897 0.031 <0.00050 <0.00050 <0.010 0.000779 34.7 <0.00050
26-May-10 L891484-1 0.100 0.00 0.13 28 - 0.0015 - - 0.76 1.5 0.00122 0.005 0.0522 <0.00050 <0.00050 <0.010 0.0007 21.4 0.00172

5-Jul-10 L905787-1 0.060 <0.0010 0.06 32 - <0.0010 - - 0.51 1.93 0.00151 0.0023 0.0595 <0.00050 <0.00050 <0.010 0.0007 22.1 0.00202
3-Aug-10 L916942-1 0.066 0.0019 0.24 15 - <0.0010 - - 0.88 3.7 0.00099 0.0046 0.1170 <0.00050 <0.00050 <0.010 0.0004 18.0 0.00450
27-Aug-10 L926457-1 <0.050 <0.0010 0.10 26 - <0.0010 - - <0.50 0.77 0.00079 0.0018 0.0442 <0.00050 <0.00050 <0.010 0.0004 19.1 0.00084
28-Sep-10 L938295-1 0.146 0.0022 0.751 23 - 0.0021 - - 2.53 10.20 0.00197 0.0099 0.2090 <0.00050 <0.00050 <0.010 0.00057 27.8 0.01580
21-Oct-10 L946802-1 0.110 0.0014 0.10 45.9 - 0.0026 - - 1.20 0.76 0.00154 0.006 0.036 <0.00050 <0.00050 <0.010 0.00076 28.2 0.00091
15-Nov-10 L955725-1 0.170 <0.0010 0.0457 50.1 - 0.0017 - - 1.15 0.34 0.00131 0.00262 0.0309 <0.00050 <0.00050 <0.010 0.00070 38.2 0.00030
15-Dec-10 L963832-1 0.090 <0.0010 0.032 74.0 - 0.0011 - - 0.80 0.45 0.00139 0.00244 0.0395 <0.00050 <0.00050 <0.010 0.00112 46.7 0.00027
1-Feb-11 L975149-2 0.080 <0.0010 0.01 71 - <0.0010 - - 0.55 0.1 0.00173 0.0007 0.038 <0.00050 <0.00050 <0.010 0.0006 45.5 0.00013
5-Mar-11 L985810-2 0.109 - - - - <0.0010 - - <0.50 0.14 0.00121 0.0009 0.036 <0.00050 <0.00050 0.011 0.0006 52.9 0.00018
31-Mar-11 L991777-3 0.160 <0.0010 0.03 66 - 0.0016 - - 1.36 0.19 0.00135 0.001 0.0354 <0.00050 <0.00050 <0.010 0.0005 46.0 0.00019
2-May-11 L1002688-8 0.320 <0.0010 0.02 60 - 0.0012 - - 1.14 0.1 0.00123 0.001 0.0356 <0.00050 <0.00050 <0.010 0.0004 43.1 <0.00030
4-Jun-11 L1014013-1 0.200 0.00 0.15 24 - 0.0014 - - 1.52 3.6 0.00106 0.007 0.0741 <0.00050 <0.00050 <0.010 0.0005 18.1 0.00479
4-Jul-11 L1026874-11 0.100 <0.0010 0.09 32 - <0.0010 - - 0.71 1.87 0.00088 0.003 0.054 <0.00010 <0.00050 <0.010 0.0006 19.7 0.00194

1-Aug-11 L1039955-1 0.050 <0.0010 0.10 25 - <0.0010 - - <0.50 2.5 0.00093 0.004 0.066 <0.00010 <0.00050 <0.010 0.0005 18.7 0.00281
4-Sep-11 L1054465-6 Replicate1 0.160 - - - - - - - 3.26 18.0 0.00280 0.0221 0.349 0.00059 <0.00050 0.011 0.0009 34.1 0.02760
4-Sep-11 L1054465-1 Replicate2 0.160 0.0027 1.02 19 - <0.0010 - - 2.87 19.20 0.00260 0.0223 0.346 0.00053 <0.00050 0.010 0.00084 34.1 0.02910
5-Sep-11 L1054953-19 - 0.0019 0.44 25 - 0.0012 - - - - - - - - - - - - -
1-Oct-11 L1067383-1 0.110 <0.0010 0.08 51 <0.0010 0.002 - - 0.74 1.1 0.00130 0.0034 0.0459 <0.00010 <0.00050 <0.010 0.0008 35.1 0.00238
26-Oct-11 L1079029-12 0.120 <0.0010 0.057 52.2 - 0.002 - - 1.17 0.57 0.00125 0.0028 0.041 <0.00010 <0.00050 <0.010 0.00070 37.4 0.00059
27-Nov-11 L1091310-2 0.080 <0.0010 0.035 68.1 - <0.0011 - - 0.68 0.43 0.00142 0.0020 0.042 <0.00010 <0.00050 <0.010 0.00089 45.3 0.00040

9-Jan-12 L1103291-2 - <0.0010 0.028 56.7 - 0.0019 - - 0.91 0.23 0.00147 0.0015 0.033 <0.00010 <0.00050 <0.010 0.000536 40.0 0.00025
30-Jan-12 L1111122-2 <0.050 <0.0010 0.010 73.7 - <0.0010 - - 0.53 0.09 0.00158 0.00073 0.047 <0.00010 <0.00050 <0.010 0.00030 50.8 0.00013
27-Feb-12 L1119935-2 0.060 <0.0010 0.008 80.3 - <0.0010 - - 0.60 0.18 0.00128 0.0015 0.045 <0.00010 <0.00050 <0.010 0.00061 54.3 0.00015
27-Mar-12 L1131394-1 0.111 0.0013 0.03 84 - <0.0010 - - 0.79 0.17 0.00130 0.0015 0.0415 <0.00010 <0.00050 0.012 0.0007 56.6 0.00021
1-May-12 L1143005-1 0.200 <0.0010 0.09 49 - <0.0010 - - 1.33 0.64 0.00097 0.004 0.0393 <0.00010 <0.00050 <0.010 0.0005 37.0 0.00067
28-May-12 L1155050-1 0.090 0.003 0.29 39 - <0.0010 - - 1.26 1.8 0.00105 0.015 0.0479 0.00011 <0.00050 <0.010 0.0010 27.4 0.00284
27-Jun-12 L1171873-9 Replicate1 0.050 0.00 0.34 35 - <0.0010 - - 0.87 3.9 0.00111 0.010 0.0891 0.0002 <0.00050 <0.010 0.001 23 0.00541
27-Jun-12 L1171873-1 Replicate2 <0.050 <0.0010 0.23 36 - <0.0010 - - 0.71 3.99 0.00122 0.010 0.091 0.00020 <0.00050 <0.010 0.0012 24.1 0.00524

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)

UR1 1-Aug-12 L1190018-1 <0.050 <0.0010 0.16 23 - <0.0010 - - 0.73 4.0 0.00102 0.006 0.105 0.00014 <0.00050 <0.010 0.0006 18.5 0.00490
5-Sep-12 L1206302-1 <0.050 <0.0010 0.06 26 - <0.0010 - - 0.60 2.0 0.00082 0.003 0.057 <0.00010 <0.00050 <0.010 0.0004 19.5 0.00237
5-Oct-12 L1221669-11 0.130 <0.0010 0.10 44 - <0.0010 - - 0.76 0.86 0.00102 0.005 0.0404 <0.00010 <0.00050 <0.010 0.0008 30.1 0.00085
9-Feb-13 L1267868-8 0.091 <0.0010 0.02 73 - <0.0010 - - 0.59 0.2 0.00111 0.001 0.042 <0.00010 <0.00050 <0.010 0.0008 51.6 0.00010
4-Mar-13 L1275970-21 0.096 <0.0010 0.01 71 - <0.0010 - - <0.50 0.1 0.00131 0.0010 0.0413 <0.00010 <0.00050 <0.010 0.0006 51.6 0.00014
31-Mar-13 L1285027-17 0.085 <0.0010 0.02 86 - <0.0010 - - 0.54 0.2 0.00111 0.0010 0.041 <0.00010 <0.00050 <0.010 0.0007 56.9 0.00011
5-Jun-13 L1313500-6 0.073 <0.0010 0.29 34 - <0.0010 - - 0.55 1.6 0.00078 0.011 0.041 0.00012 <0.00050 <0.010 0.0010 19.1 0.00187
3-Sep-13 L1359396-3 <0.050 <0.0010 0.13 20 - <0.0010 - - <0.50 2.8 0.00076 0.0035 0.079 <0.00010 <0.00050 <0.010 0.00032 16.8 0.00303

18-Nov-13 L1393661-25 0.089 <0.0010 0.021 75.7 - <0.0010 - - <0.50 0.34 0.00096 0.0015 0.041 <0.00010 <0.00050 <0.010 0.00122 45.2 0.00026
26-Nov-13 L1398084-3 0.078 <0.0010 0.027 66.5 - <0.0010 - - 0.50 0.46 0.00110 0.0033 0.038 <0.00010 <0.00050 <0.010 0.00110 44.2 0.00028
3-Dec-13 L1400285-16 0.137 <0.0010 0.013 70.1 - <0.0010 - - <0.50 0.25 0.00088 0.0009 0.0398 <0.00010 <0.00050 <0.010 0.00096 45.2 0.00021
10-Dec-13 L1403324-15 0.113 <0.0010 0.05 74.6 - <0.0010 - - <0.50 0.5 0.00102 0.0029 0.045 <0.00010 <0.00050 <0.010 0.00092 47.5 0.00044
20-Dec-13 L1406946-17 0.134 <0.0010 0.018 67.4 - <0.0010 - - 0.60 0.24 0.00124 0.0013 0.039 <0.00010 <0.00050 <0.010 0.00076 44.1 0.00027
15-Jan-14 L1413912-5 0.417 - 0.143 53.2 - <0.0010 - - 1.87 2.32 0.00091 0.0051 0.064 <0.00010 <0.00050 <0.010 0.00066 37.3 0.00284
1-Apr-14 L1440389-14 0.144 <0.0010 0.042 87.9 - <0.0010 - - <0.50 0.24 0.00098 0.0020 0.042 <0.00010 <0.00050 <0.010 0.00098 53.6 <0.00010

27-May-14 L1462243-1 0.131 0.0048 0.211 35.2 - <0.0010 - - 1.24 1.37 0.00071 0.0106 0.043 <0.00010 <0.00050 <0.010 0.00072 22.5 0.00175
3-Jun-14 L1466849-15 0.093 0.0012 0.245 33.9 - <0.0010 - - 0.96 1.51 0.00060 0.0112 0.045 0.00010 <0.00050 <0.010 0.00090 20.9 0.00177
8-Jun-14 L1469016-15 0.064 <0.0010 0.284 33.7 - <0.0010 - - 0.78 0.96 0.00056 0.0088 0.036 0.00011 <0.00050 <0.010 0.00095 20.8 0.00080
19-Jun-14 L1475203-15 <0.050 <0.0010 0.150 31.5 - <0.0010 - - 1.59 1.67 0.00072 0.0056 0.043 0.00011 <0.00050 <0.010 0.00081 19.3 0.00191
26-Jun-14 L1479007-24 <0.10 0.0012 0.355 30.3 - <0.0010 - - 0.58 5.31 0.00126 0.0113 0.108 0.00018 <0.00050 <0.010 0.00100 21.5 0.00684
2-Jul-14 L1482361-20 0.140 0.0019 0.603 24.2 - <0.0010 - - 1.10 8.56 0.00155 0.0150 0.191 0.00026 <0.00050 <0.010 0.00094 21.6 0.01060
9-Sep-14 L1517070-12 <0.050 0.0029 0.168 29.7 - <0.0010 - - 0.93 2.82 0.00101 0.0068 0.080 0.00011 <0.00050 <0.010 0.00052 22.2 0.00378

12-Sep-14 L1517902-24 Replicate1 <0.050 <0.0010 0.071 30.8 - <0.0010 - - 0.56 1.47 0.00074 0.0028 0.049 <0.00010 <0.00050 <0.010 0.00047 21.6 0.00175
12-Sep-14 L1517902-21 Replicate2 <0.050 <0.0010 0.071 30.8 - <0.0010 - - <0.50 1.62 0.00075 0.0029 0.053 <0.00010 <0.00050 <0.010 0.00047 22.3 0.00192
21-Sep-14 L1522239-3 <1.0 0.0031 1.880 21.4 - <0.0010 - - 6.61 26.90 0.00373 0.0460 0.506 0.00077 <0.00050 0.011 0.00149 35.8 0.04080
28-Sep-14 L1527109-7 <0.50 0.0025 2.430 19.2 - <0.0010 - 1.1 6.19 27.80 0.00379 0.0448 0.547 0.00080 0.00051 0.010 0.00179 45.3 0.04700
4-Oct-14 L1529967-14 0.290 0.0015 0.765 24.6 - <0.0010 - - 1.71 12.50 0.00169 0.0132 0.250 0.00032 <0.00050 0.010 0.00072 27.2 0.01820

11-Nov-14 L1546887-6 0.131 <0.0010 0.044 64.0 - <0.0010 - - 0.61 0.45 0.00079 0.0032 0.035 <0.00010 <0.00050 <0.010 0.00101 39.4 0.00029
18-Nov-14 L1549335-12 0.113 <0.0010 0.074 70.5 - <0.0010 - - <0.50 0.68 0.00077 0.0049 0.039 0.00010 <0.00050 <0.010 0.00133 41.6 0.00045
26-Nov-14 L1552499-2 Replicate1 0.132 <0.0010 0.041 68.1 - <0.0010 - - 0.59 0.38 0.00082 0.0025 0.035 <0.00010 <0.00050 <0.010 0.00106 41.1 0.00023
26-Nov-14 L1552499-3 Replicate2 0.180 <0.0010 0.040 67.7 - <0.0010 - - 0.81 0.3830 0.00083 0.00259 0.0352 <0.00010 <0.00050 <0.010 0.001060 41.1 0.00024
4-Dec-14 L1556366-1 0.12 <0.0010 0.1 74 - <0.0010 - - <0.50 0.5 0.00083 0.003 0.037 <0.00010 <0.00050 <0.010 0.0012 44.9 0.00022
7-Dec-14 L1556392-13 0.119 <0.0010 0.05 76 - <0.0010 - - <0.50 0.5 0.00085 0.003 0.04 <0.00010 <0.00050 <0.010 0.0012 45.4 0.00027
22-Feb-15 L1581377-11 0.137 <0.0010 0.033 64.8 - <0.0010 - - <0.50 0.22 0.00093 0.0021 0.037 <0.00010 <0.00050 <0.010 0.00081 40.8 0.00010
12-May-15 L1612636-22 0.187 0.0019 0.291 40.7 - <0.0010 - - 1.76 1.95 0.00077 0.0116 0.052 0.00011 0.00005 <0.010 0.00100 26.1 0.00263
26-Aug-15 L1665599-21 0.044 <0.0010 0.1690 30.9 - <0.0010 - - 0.82 3.5500 0.00090 0.00567 0.0869 0.00010 <0.000050 <0.010 0.000612 23.1 0.00379
17-Nov-15 L1704732-3 0.136 <0.0010 0.04 64 - <0.0010 - - 0.56 0.5 0.00077 0.003 0.04 <0.00010 <0.000050 <0.010 0.0011 42.8 0.00028
23-Jan-16 L1727972-19 0.116 <0.0010 0.036 83.0 - <0.0010 - - <0.50 0.38 0.00087 0.0018 0.041 <0.00010 <0.000050 <0.010 0.00103 52.7 0.00015
26-Apr-16 L1761558-37 0.154 0.0112 0.157 45.9 - <0.0010 - - 0.83 0.86 0.00072 0.0110 0.036 <0.00010 <0.000050 <0.010 0.00097 28.2 0.00078
16-Jul-16 L1800582-12 0.036 <0.0010 0.3000 19.7 - <0.0010 - - 0.63 5.2000 0.00110 0.00708 0.1420 0.00015 0.00007 <0.010 0.000453 18.8 0.00632

25-Oct-2016 L1850386-4 0.084 <0.0010 0.0353 73.0 - <0.0010 - - <0.50 0.454 0.00092 0.00252 0.0422 <0.00010 <0.000050 <0.010 0.00111 44.5 0.00014
11-Feb-2017 L1891018-11 0.111 <0.0010 0.0097 80.5 - <0.0010 - - <0.50 0.145 0.00077 0.00083 0.0396 <0.00010 <0.000050 <0.010 0.000561 55.9 <0.00010
21-May-2017 L1929753-29 0.24 0.0038 0.909 29.1 - <0.0010 - - 4.12 7.89 0.00181 0.0196 0.161 0.00031 0.000123 <0.010 0.00126 30.2 0.0123
26-Aug-2017 L1983785-2 <0.12 0.0014 1.26 22.4 - <0.0010 - - 0.83 12.5 0.00211 0.0152 0.254 0.00037 0.000295 <0.010 0.000712 31.9 0.0168
21-Nov-2017 L2028734-25  0.191 <0.0010 0.0589 79.4 <0.0010 <0.0010 - - <0.50 0.665 0.00082 0.00378 0.0397 0.00011 <0.000050 <0.010 0.00153 47.4 0.00027
20-Feb-2018 L2061201-2 Replicate1 0.136 0.0011 0.0127 87.1 <0.0010 <0.0010 - - <0.50 0.185 0.0009 0.00087 0.0395 <0.00010 <0.000050 <0.010 0.000824 60.2 <0.00010
20-Feb-2018 L2061201-35 Replicate2 0.138 <0.0010 0.013 88.7 <0.0010 <0.0010 - - <0.50 0.183 0.00077 0.00086 0.039 <0.00010 <0.000050 <0.010 0.000838 57.5 <0.00010
10-May-2018 L2093552-31  0.221 0.0184 0.287 44.1 <0.0010 <0.0010 - - 1.51 2.45 0.0009 0.0133 0.0708 0.00011 0.000071 <0.010 0.000951 25.4 0.00252

UR1B
9-Feb-13 L1267868-17 Replicate1 0.136 <0.0010 0.0081 53 - <0.0010 - - 0.60 0.09 0.00066 0.00081 0.044 <0.00010 <0.00050 <0.010 0.00039 44.0 0.00011
9-Feb-13 L1267868-7 Replicate2 0.133 <0.0010 0.01 53 - <0.0010 - - 0.67 0.1 0.00066 0.001 0.044 <0.00010 <0.00050 <0.010 0.0004 43.7 0.00011

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed
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UR1B 4-Mar-13 L1275970-23 0.148 <0.0010 0.01 53 - <0.0010 - - <0.50 0.1 0.00067 0.0007 0.043 <0.00010 <0.00050 <0.010 0.0003 43.2 0.00014
31-Mar-13 L1285027-19 0.126 <0.0010 0.01 62 - <0.0010 - - 0.55 0.1 0.00066 0.0006 0.046 <0.00010 <0.00050 <0.010 0.0003 46.7 0.00012
4-Jun-13 L1313121-29 Replicate1 0.097 <0.0010 0.20 28 - <0.0010 - - 1.32 1.4 0.00060 0.0088 0.041 <0.00010 <0.00050 <0.010 0.0007 18.6 0.00161
4-Jun-13 L1313121-26 Replicate2 0.091 0.0011 0.23 28 - <0.0010 - - 1.30 1.4 0.00059 0.0083 0.042 <0.00010 <0.00050 <0.010 0.0007 17.9 0.00159

10-Sep-13 L1362721-1 0.093 <0.0010 0.13 15 - <0.0010 - - <0.50 3.0 0.00064 0.003 0.075 <0.00010 <0.00050 <0.010 0.0002 16.1 0.00372
21-Dec-13 L1406946-28 0.186 0.0011 0.010 52 - <0.0010 - - <0.50 0.14 0.00064 0.0008 0.040 <0.00010 <0.00050 <0.010 0.00042 38.4 0.00023
15-Jan-14 L1413912-4 0.451 - 0.2030 35.0 - <0.0010 - - 2.71 2.9700 0.00054 0.00352 0.0703 <0.00010 <0.00050 <0.010 0.00039 30.0 0.00423
1-Apr-14 L1440389-33 0.194 <0.0010 0.016 60.8 - <0.0010 - - <0.50 0.12 0.00059 0.0011 0.041 <0.00010 <0.00050 <0.010 0.00047 43.8 0.00011
2-Jul-14 L1482361-18 <0.10 0.0014 0.588 20.1 - <0.0010 - - 1.05 6.61 0.00116 0.0109 0.156 0.00021 <0.00050 <0.010 0.00078 20.7 0.00880

11-Nov-14 L1546887-3 0.151 <0.0010 0.029 45 - <0.0010 - - 0.66 0.37 0.00056 0.0019 0.0378 <0.00010 <0.00050 <0.010 0.0005 33.0 0.00044
UR2

26-Jun-08 L650936-24 0.110 - 0.079 21 - 0.001 - - 0.51 1.51 0.00072 0.0020 0.0473 <0.00050 <0.00050 <0.010 0.0004 19 0.00201
10-Sep-08 L683687-10 <0.05 <0.0010 0.050 21 - <0.0010 - - <0.50 1.51 0.00089 0.0012 0.0469 <0.00050 <0.00050 <0.010 0.0002 19 0.00190
6-Dec-08 L717413-9 0.270 0.001 0.01 32 - <0.0010 - - 0.64 0.1 0.00073 0.001 0.032 <0.00050 <0.00050 <0.010 0.0002 28.4 <0.00050

28-Mar-09 L748538-8 0.170 <0.0010 0.004 51 - <0.0010 - - 0.52 0.05 0.00074 0.0006 0.041 <0.00050 <0.00050 <0.010 0.0002 40.2 <0.00050
27-May-09 L771080-9 0.260 0.0026 0.114 24.3 - <0.0010 - - 1.12 1.92 0.00109 0.0051 0.048 <0.00050 <0.00050 <0.010 0.00051 23.4 0.00321
8-Jun-09 L776835-7 0.174 0.0024 0.254 19.2 - <0.0010 - - 1.61 8.57 0.00108 0.00746 0.146 <0.00050 <0.00050 <0.010 0.00053 19.5 0.00966
13-Jun-09 L778602-3 Replicate1 0.134 0.0019 0.058 18 - <0.0010 - - 0.98 4.67 0.00088 0.0040 0.085 <0.00050 <0.00050 <0.010 0.00040 17.1 0.00701
13-Jun-09 L778602-2 Replicate2 0.144 0.0022 0.207 18 - <0.0010 - - 1.01 5.35 0.00104 0.0051 0.0882 <0.00050 <0.00050 <0.010 0.0005 18.5 0.00895
19-Jun-09 L781603-5 0.134 0.0014 0.128 17 - <0.0010 - - 1.04 4.00 0.00082 0.0029 0.0752 <0.00050 <0.00050 <0.010 0.0004 17.7 0.00554
2-Jul-09 L787346-5 0.083 <0.0010 0.03 21 - <0.0010 - - 0.51 1.11 0.00062 0.001 0.040 <0.00050 <0.00050 <0.010 0.0003 20.2 0.00150

4-Aug-09 L801967-10 0.163 0.0012 0.227 11 - <0.0010 - - 2.56 4.37 0.00079 0.0035 0.104 <0.00050 <0.00050 <0.010 0.00026 16.3 0.00574
22-Aug-09 L809879-4 <0.050 0.0011 0.115 13.5 - <0.0010 - - <0.50 3.25 0.00067 0.0028 0.080 <0.00050 <0.00050 <0.010 0.00021 15.3 0.00414
13-Sep-09 L817873-2 <0.050 0.0014 0.177 12.0 - <0.0010 - - 0.74 5.32 0.00088 0.00392 0.118 <0.00050 <0.00050 <0.010 0.00023 15.6 0.00739
27-Sep-09 L824535-12 Replicate1 0.120 0.0016 0.064 19.5 - 0.0013 - - 0.86 2.06 0.00123 0.0019 0.055 <0.00050 <0.00050 <0.010 0.00015 18.8 0.00296
27-Sep-09 L824535-2 Replicate2 0.100 0.0014 0.067 19 - <0.0010 - - 0.67 2.02 0.00134 0.002 0.0531 <0.00050 <0.00050 <0.010 0.0002 20.2 0.00316
31-Oct-09 L837185-2 0.178 <0.0010 0.08 22 - 0.0027 - - 2.43 1.58 0.00078 0.0016 0.0426 <0.00050 <0.00050 <0.010 0.0002 22.4 0.00325
27-Nov-09 L844495-5 0.180 <0.0010 0.003 38 - 0.0014 - - 0.82 0.09 0.00079 0.0004 0.0372 <0.00050 <0.00050 <0.010 0.0002 35 <0.00050
1-May-10 L884476-10 0.460 0.0027 0.056 32 - 0.0011 - - 0.56 0.30 0.00070 0.0031 0.0319 <0.00050 <0.00050 <0.010 0.0003 30 <0.00050
5-Jul-10 L905787-2 0.050 <0.0010 0.04 22 - <0.0010 - - <0.50 1.1 0.00073 0.001 0.040 <0.00050 <0.00050 0.012 0.0003 19.2 0.00138

27-Aug-10 L926457-2 <0.050 <0.0010 0.058 17 - <0.0010 - - <0.50 0.74 0.00041 0.0012 0.035 <0.00050 <0.00050 <0.010 0.0002 15.8 0.00096
15-Nov-10 L955725-2 0.200 <0.0010 0.022 30.2 - 0.0013 - - 1.07 0.45 0.00056 0.0012 0.0338 <0.00050 <0.00050 <0.010 0.00022 29.0 0.00079
31-Mar-11 L991777-1 0.180 <0.0010 0.012 41 - 0.0013 - - 0.94 0.09 0.00052 0.0007 0.039 <0.00050 <0.00050 <0.010 0.00015 33.4 0.00015

4-Jul-11 L1026874-12 0.130 <0.0010 0.07 21 - <0.0010 - - 0.65 1.64 0.00047 0.0016 0.0466 <0.00010 <0.00050 <0.010 0.0003 16.6 0.00193
4-Sep-11 L1054465-2 0.180 0.0033 1.04 14 - 0.0011 - - 2.98 22.40 0.00170 0.0176 0.3550 0.00055 <0.00050 <0.010 0.0007 31.6 0.03470
9-Jan-12 L1103291-16 0.132 <0.0010 0.009 36 - 0.0018 - - 0.93 0.12 0.00058 0.0007 0.0372 <0.00010 <0.00050 <0.010 0.0002 33 0.00024

27-Mar-12 L1131394-2 0.101 <0.0010 0.00 54 - <0.0010 - - 0.72 0.04 0.00060 0.001 0.0473 <0.00010 <0.00050 0.013 0.0001 42.3 0.00020
28-Jun-12 L1171583-1 <0.050 0.002 0.19 22 - <0.0010 - - 0.70 3.67 0.00061 0.005 0.0748 0.00012 <0.00050 <0.010 0.0004 20.1 0.00547
5-Sep-12 L1206302-2 <0.050 <0.0010 0.06 16 - <0.0010 - - 0.60 1.6 0.00039 0.001 0.045 <0.00010 <0.00050 <0.010 0.0002 15.0 0.00205
9-Feb-13 L1267868-6 0.145 <0.0010 0.0044 46.1 - <0.0010 - - 0.60 0.04 0.00049 0.0005 0.044 <0.00010 <0.00050 <0.010 0.00017 40.3 <0.00010
4-Mar-13 L1275970-27 Replicate1 0.155 <0.0010 0.00 48 - <0.0010 - - <0.50 0.05 0.00054 0.0005 0.0432 <0.00010 <0.00050 <0.010 0.0001 40.6 <0.00010
4-Mar-13 L1275970-22 Replicate2 0.161 <0.0010 0.003 48 - <0.0010 - - <0.50 0.04 0.00050 0.0005 0.0432 <0.00010 <0.00050 <0.010 0.0002 39 0.00011
31-Mar-13 L1285027-34 Replicate1 0.137 <0.0010 0.004 56 - <0.0010 - - 0.67 0.05 0.00053 0.0005 0.0481 <0.00010 <0.00050 0.010 0.0002 44 0.00011
31-Mar-13 L1285027-20 Replicate2 0.132 <0.0010 0.00 56 - <0.0010 - - <0.50 0.05 0.00053 0.0005 0.0471 <0.00010 <0.00050 0.010 0.0002 44 0.00010
4-Jun-13 L1313121-25 0.117 0.0016 0.15 24 - <0.0010 - - 0.90 1.8 0.00053 0.006 0.045 <0.00010 <0.00050 <0.010 0.0004 17.4 0.00221
2-Sep-13 L1359396-1 <0.050 <0.0010 0.077 13.5 - <0.0010 - - <0.50 2.85 0.00046 0.0021 0.067 <0.00010 <0.00050 <0.010 0.00013 13.6 0.00337

21-Dec-13 L1406946-24 0.213 0.0011 0.009 43.9 - <0.0010 - - <0.50 0.13 0.00049 0.0006 0.039 <0.00010 <0.00050 <0.010 0.00021 35.3 0.00027
15-Jan-14 L1413912-3 0.536 - 0.277 25.6 - <0.0010 - - 2.55 5.10 0.00056 0.00493 0.099 0.00014 <0.00050 <0.010 0.00043 26.2 0.00742
1-Apr-14 L1440389-29 0.188 <0.0010 0.008 52 - <0.0010 - - <0.50 0.06 0.00046 0.0007 0.0425 <0.00010 <0.00050 <0.010 0.00025 42.9 0.00011
2-Jul-14 L1482361-17 <0.10 0.0015 0.479 16 - <0.0010 - - 0.97 6.80 0.00085 0.0081 0.1370 0.00020 <0.00050 <0.010 0.0006 18.8 0.00936

11-Nov-14 L1546887-2 0.196 <0.0010 0.023 37 - <0.0010 - - 0.75 0.46 0.00044 0.0014 0.0411 <0.00010 <0.00050 <0.010 0.0003 32.1 0.00068
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)

UR2 22-Feb-15 L1581377-13 Replicate1 0.196 <0.0010 0.009 39 - <0.0010 - - 0.56 0.07 0.00041 0.0007 0.0373 <0.00010 <0.00050 <0.010 0.0002 34.4 0.00014
22-Feb-15 L1581377-12 Replicate2 0.196 <0.0010 0.009 39 - <0.0010 - - <0.50 0.07 0.00041 0.0007 0.0380 <0.00010 <0.00050 <0.010 0.0002 32 0.00011
12-May-15 L1612636-18 Replicate1 0.240 0.0081 0.188 26 - <0.0010 - - 4.47 2.25 0.00052 0.0059 0.0571 <0.00010 <0.000050 <0.010 0.0005 22 0.00323
12-May-15 L1612636-20 Replicate2 0.247 0.0027 0.21 26 - <0.0010 - - 1.70 2.34 0.00054 0.0060 0.0560 <0.00010 <0.000050 <0.010 0.0005 23 0.00322
26-Aug-15 L1665599-20 Replicate1 0.057 <0.0010 0.08 19 - <0.0010 - - <0.50 2.14 0.00047 0.0023 0.0537 <0.00010 <0.000050 <0.010 0.0002 19 0.00266
26-Aug-15 L1665599-17 Replicate2 0.055 0.0011 0.074 19 - <0.0010 - - <0.50 1.95 0.00046 0.0022 0.0540 <0.00010 <0.000050 <0.010 0.0002 18.5 0.00252
17-Nov-15 L1704732-1 0.178 <0.0010 0.013 38 - <0.0010 - - <0.50 0.19 0.00037 0.0011 0.0344 <0.00010 <0.000050 <0.010 0.0003 33 0.00025
23-Jan-16 L1727972-34 Replicate1 0.147 <0.0010 0.008 51 - <0.0010 - - <0.50 0.09 0.00041 0.0007 0.0427 <0.00010 <0.000050 <0.010 0.0003 41 <0.00010
23-Jan-16 L1727972-20 Replicate2 0.147 <0.0010 0.01 51 - <0.0010 - - <0.50 0.09 0.00041 0.0006 0.0432 <0.00010 <0.000050 <0.010 0.0003 40 0.00013
26-Apr-16 L1761558-36 0.228 0.0013 0.08 30 - <0.0010 - - 0.63 0.65 0.00037 0.0042 0.0333 <0.00010 <0.000050 <0.010 0.0004 23 0.00075
16-Jul-16 L1800582-13 0.037 <0.0010 0.26 13 - <0.0010 - - 0.55 5.27 0.00069 0.0044 0.1130 0.00014 0.00006 <0.010 0.0002 15 0.00724

25-Oct-2016 L1850386-15 Replicate1 0.112 0.0011 0.0098 44.6 - <0.0010 - - <0.50 0.216 0.00042 0.00110 0.0377 <0.00010 <0.000050 <0.010 0.000338 33.3 0.00020
25-Oct-2016 L1850386-5 Replicate2 0.110 <0.0010 0.0167 44.6 - <0.0010 - - <0.50 0.161 0.00045 0.00104 0.0393 <0.00010 <0.000050 <0.010 0.000329 33.2 0.00012
11-Feb-2017 L1891018-10 0.209 0.0012 0.0056 49.0 - <0.0010 - - <0.50 0.0622 0.00039 0.00044 0.0410 <0.00010 <0.000050 <0.010 0.000129 41.6 0.00011
21-May-2017 L1929753-28 0.28 0.0046 1.13 19.9 - <0.0010 - - 4.62 12.8 0.00136 0.0176 0.204 0.00038 0.000142 <0.010 0.00115 27.0 0.0185
26-Aug-2017 L1983785-3 0.124 0.001 0.91 15.2 - <0.0010 - - 1.75 9.02 0.00114 0.00962 0.173 0.00031 0.000152 <0.010 0.000538 23.3 0.0134
21-Nov-2017 L2028734-12  0.207 <0.0010 0.0178 46.4 <0.0010 <0.0010 - - <0.50 0.228 0.00038 0.00121 0.0383 <0.00010 <0.000050 <0.010 0.000401 38.8 0.00026
20-Feb-2018 L2061201-1  0.575 0.0018 0.0029 52.7 <0.0010 <0.0010 - - <0.50 0.029 0.00044 0.00042 0.0443 <0.00010 <0.000050 <0.010 0.00013 45.2 <0.00010
10-May-2018 L2093552-29 Replicate1 0.291 0.0029 0.185 28.6 <0.0010 <0.0010 - - 1.86 2.51 0.00051 0.00583 0.0623 <0.00010 <0.000050 <0.010 0.000419 21.9 0.00308
10-May-2018 L2093552-32 Replicate2 0.288 0.0032 0.185 28.6 <0.0010 <0.0010 - - 1.38 2.79 0.00054 0.0062 0.0657 <0.00010 <0.000050 <0.010 0.000428 22.6 0.00344

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

EUR1
25-Jun-08 L650936-16 0.00039 0.0008 0.25 0.00011 <0.0050 2.15 0.0178 <0.000010 0.000101 0.00160 <0.30 0.148 0.00029 1.85 <0.000010 <2.0 0.068 <0.00010 <0.00010
9-Sep-08 L682706-7 <0.00010 <0.00010 0.05 <0.000050 <0.0050 3.86 0.0072 <0.000010 0.00012 0.00061 <0.30 0.109 0.00023 2.00 <0.000010 2.1 0.119 <0.00010 <0.00010

EUR2
26-Jun-08 L650936-17 0.00049 0.001 0.30 0.0001 <0.0050 5.67 0.024 <0.000010 0.00020 0.00216 <0.30 0.25 0.00046 1.46 <0.000010 <2.0 0.155 <0.00010 <0.00010
25-Jul-08 L662220-1 0.00019 0.000 0.08 0.00007 <0.0050 6.95 0.008 <0.000010 0.000283 0.00086 <0.30 0.241 0.00033 1.17 <0.000010 <2.0 0.210 <0.00010 <0.00010

21-Aug-08 50155642b Replicate1 0.00008 0.0004 0.074 0.00007 0.00140 5.21 0.0050 - 0.00019 0.00055 0.01 0.000 0.00029 0.82 <0.005 0.0 0.147 0.00000 0.03000
21-Aug-08 50155642a Replicate2 0.00008 0.000 0.043 0.000032 0.00140 5.16 0.0046 - 0.000200 0.00045 0.01 0.000 0.00031 0.82 <0.005 0.0 0.150 0.00000 0.03000
9-Sep-08 L682706-8 <0.00010 <0.00010 0.041 <0.000050 <0.0050 7.78 0.003 <0.000010 0.00024 <0.00050 <0.30 0.24 0.00042 1.24 <0.000010 <2.0 0.225 <0.00010 <0.00010
17-Sep-08 L686098-5 0.00022 0.001 0.22 0.00015 <0.0050 6.83 0.013 <0.000010 0.000185 0.00113 <0.30 0.267 0.00030 1.57 <0.000010 <2.0 0.186 <0.00010 <0.00010
25-Sep-08 L688714-5 <0.00010 0.0002 0.03 <0.000050 <0.0050 9.67 0.0028 <0.000010 0.000303 0.00060 <0.30 0.273 0.00054 1.48 <0.000010 <2.0 0.272 <0.00010 <0.00010
2-Oct-08 L691752-1 0.00060 0.0014 0.91 0.00029 <0.0050 5.26 0.0294 <0.000010 0.00035 0.00224 <0.30 0.43 0.00022 2.96 <0.000010 <2.0 0.156 <0.00010 <0.00010
9-Oct-08 L694973-5 <0.00010 <0.00050 0.055 0.000050 <0.0050 9.00 0.0037 <0.000010 0.00030 0.00080 <0.30 0.285 0.00047 1.66 <0.000010 2.1 0.269 <0.00010 <0.00010

29-Oct-08 L703445-6 Replicate1 0.00019 <0.00070 0.214 0.000118 <0.0050 9.03 0.0109 <0.000010 0.00029 0.00127 <0.30 0.290 0.00055 1.96 <0.000010 <2.0 0.264 <0.00010 <0.00010
29-Oct-08 L703445-5 Replicate2 0.00019 <0.00070 0.175 0.000094 <0.0050 8.89 0.0092 <0.000010 0.00029 0.00112 <0.30 0.286 0.00042 1.81 <0.000010 <2.0 0.261 <0.00010 <0.00010
27-May-09 L771080-10 0.00028 0.0011 0.320 0.000122 <0.0050 6.18 0.0178 <0.000010 0.00015 0.00183 <0.30 0.353 0.00057 2.01 <0.000010 <2.0 0.167 <0.00010 <0.00010
8-Jun-09 L776835-6 0.00085 0.002 0.985 0.00037 <0.0050 4.29 0.041 <0.000010 0.000191 0.00378 <0.30 0.362 0.00040 2.26 0.000014 <2.0 0.153 <0.00010 <0.00010
13-Jun-09 L778602-8 0.00111 0.002 1.130 0.000400 <0.0050 4.25 0.0415 <0.000010 0.000194 0.00425 <0.30 0.396 0.00035 2.66 0.000021 <2.0 0.125 <0.00010 <0.00010
19-Jun-09 L781603-1 0.00023 0.001 0.232 0.00009 <0.0050 4.54 0.0115 <0.000010 <0.00015 0.00134 <0.30 0.224 0.00032 1.47 <0.000010 <2.0 0.138 <0.00010 <0.00010
2-Jul-09 L787346-1 0.00019 0.001 0.207 0.00006 <0.0050 6.10 0.0105 <0.000010 0.000180 0.00114 <0.30 0.231 0.00033 1.50 <0.000010 <2.0 0.186 <0.00010 <0.00010

4-Aug-09 L801967-13 0.00053 0.001 0.78 0.00031 <0.0050 5.04 0.032 <0.000010 0.000253 0.00242 <0.30 0.416 0.00027 1.86 0.000010 <2.0 0.151 <0.00010 <0.00010
23-Aug-09 L809851-13 0.00012 0.000 0.12 0.00007 <0.0050 7.02 0.0088 <0.000010 0.000188 0.00074 <0.30 0.234 0.00032 1.11 <0.000010 <2.0 0.209 <0.00010 <0.00010
13-Sep-09 L817873-1 0.00046 0.001 0.67 0.00034 <0.0050 6.66 0.034 <0.000010 0.000271 0.00216 <0.30 0.40 0.00044 1.91 0.000019 <2.0 0.199 <0.00010 <0.00010
27-Sep-09 L824535-1 <0.00010 <0.00050 0.07 <0.000050 <0.0050 6.95 0.0039 <0.000010 0.000226 <0.0010 <0.30 0.228 0.00068 1.68 <0.000010 <2.0 0.221 <0.00010 <0.00010
31-Oct-09 L837185-12 Replicate1 <0.00010 0.0004 <0.030 <0.000050 <0.0050 7.62 0.001 <0.000010 0.000261 0.00053 <0.30 0.24 0.00058 1.87 <0.000010 2.1 0.261 <0.00010 <0.00010
31-Oct-09 L837185-1 Replicate2 <0.00010 0.0003 <0.030 <0.000050 <0.0050 7.62 0.0007 <0.000010 0.00025 <0.00050 <0.30 0.219 0.00045 1.90 <0.000010 2.1 0.247 <0.00010 <0.00010
25-Nov-09 L844495-1 <0.00010 <0.00040 <0.030 <0.000050 <0.0050 11.00 0.001 <0.000010 0.00036 0.00061 <0.30 0.30 0.00050 1.9 <0.000010 2.5 0.370 <0.00010 <0.00010

STC1
22-Feb-18 L2061201-33  <0.00010 <0.00050 0.1 <0.000050 0.00280 12.40 0.00 <0.0000050 0.00168 0.00074 <0.30 1.61 0.00146 1.48 <0.000010 3.5 0.512 <0.000010 <0.00010
27-Mar-18 L2074292-12 Replicate1 <0.00010 <0.00050 <0.030 0.0003 0.00330 13.00 0.00 <0.0000050 0.00186 0.00076 <0.30 1.72 0.00143 1.48 <0.000010 3.9 0.555 <0.000010 <0.00010
27-Mar-18 L2074292-13 Replicate2 <0.00010 <0.00050 <0.030 <0.000050 0.00330 13.10 0.00 <0.0000050 0.00184 0.00073 <0.30 1.71 0.00132 1.49 <0.000010 3.9 0.568 <0.000010 <0.00010
22-Apr-18 L2084010-9  <0.00010 0.001 0.1 <0.000050 0.00350 12.80 0.00 <0.0000050 0.00123 0.00073 <0.30 1.36 0.00148 1.65 <0.000010 3.5 0.567 <0.000010 <0.00010
10-May-18 L2093552-28  0.0014 0.007 3.0 0.0013 0.00260 6.36 0.07 <0.000025 0.00073 0.00321 <0.30 1.17 0.00062 4.04 0.000024 <2.0 0.217 0.00002 <0.00010
17-Jun-18 L2115837-9 Replicate1 0.0063 0.028 13.7 0.0069 0.00560 7.97 0.37 0.000058 0.00120 0.01340 0.58 2.16 0.00103 11.40 0.000151 <2.0 0.195 0.00007 0.00013
17-Jun-18 L2115837-16 Replicate2 0.0063 0.028 13.7 0.0073 0.00580 8.14 0.36 0.000080 0.00117 0.01330 0.59 2.17 0.00104 11.60 0.000154 <2.0 0.192 0.00008 0.00012
15-Jul-18 L2132363-9  0.0043 0.019 9.9 0.0048 0.00410 5.75 0.27 0.000020 0.00085 0.00955 0.44 1.63 0.00088 9.25 0.000113 <2.0 0.126 0.00006 <0.00010

CC1
26-Jun-08 L650936-20 <0.00010 <0.00080 0.05 <0.000050 <0.0050 2.04 0.003 0.000045 0.00028 0.00134 <0.30 0.15 0.00044 1.61 <0.000010 <2.0 0.091 <0.00010 <0.00010
10-Sep-08 L683687-14 <0.00010 0.000 <0.030 <0.000050 <0.0050 2.80 0.000 <0.000010 0.00036 0.00163 <0.30 0.18 0.00098 2.19 <0.000010 <2.0 0.121 <0.00010 <0.00010
6-Dec-08 L717413-11 <0.00010 0.000 0.04 <0.000050 <0.0050 3.20 0.002 <0.000010 0.00033 0.00150 <0.30 0.16 0.00119 1.95 <0.000010 <2.0 0.131 <0.00010 <0.00010
2-Jul-09 L787346-3 <0.00010 0.001 0.03 <0.000050 <0.0050 1.91 0.001 <0.000010 0.00020 0.00143 <0.30 0.11 0.00038 1.33 <0.000010 <2.0 0.094 <0.00010 <0.00010

22-Aug-09 L809879-2 <0.00010 0.000 <0.030 <0.000050 <0.0050 3.27 0.000 <0.000010 0.00047 0.00135 <0.30 0.17 0.00102 2.05 <0.000010 <2.0 0.161 <0.00010 <0.00010
26-Nov-09 L844495-27 Replicate1 <0.00010 <0.00040 <0.030 0.0001 <0.0050 6.06 0.002 <0.000010 0.00049 0.00224 <0.30 0.20 0.00104 1.93 <0.000010 <2.0 0.244 <0.00010 <0.00010
26-Nov-09 L844495-3 Replicate2 <0.00010 <0.00040 <0.030 <0.000050 <0.0050 5.58 0.0011 <0.000010 0.000482 0.00212 <0.30 0.174 0.00097 1.91 <0.000010 <2.0 0.241 <0.00010 <0.00010
13-May-12 L1150408-2 Replicate1 <0.00010 0.001 0.04 <0.000050 0.00141 4.97 0.00 <0.000010 0.000526 0.00299 <0.30 0.194 0.00107 2.04 <0.000010 <2.0 0.209 0.00002 <0.00010
13-May-12 L1150408-1 Replicate2 <0.00010 <0.0010 0.0 <0.000050 0.00124 4.88 0.00 <0.000010 0.000461 0.00299 <0.30 0.181 0.00102 2.04 <0.000010 <2.0 0.185 0.00001 <0.00010
28-May-12 L1155050-19 0.0002 0.001 0.41 0.00013 0.0011 2.66 0.01 <0.000010 0.000366 0.00258 <0.30 0.21 0.00060 2.19 0.000014 <2.0 0.11 0.00002 <0.00010
28-Jun-12 L1171583-3 <0.00010 0.001 0.14 0.00006 0.00088 1.60 0.00 <0.000010 0.000262 0.00161 <0.30 0.123 0.00034 1.60 0.000015 <2.0 0.081 0.00001 <0.00010
1-Aug-12 L1190018-23 <0.00010 0.001 0.1 <0.000050 0.00065 1.59 0.00 <0.000010 0.000285 0.00157 <0.30 0.107 0.00032 1.44 <0.000010 <2.0 0.08 0.00001 <0.00010
5-Sep-12 L1206302-19 <0.00010 <0.00050 <0.030 <0.000050 0.0010 3.0 0.00 <0.000010 0.000628 0.00187 <0.30 0.16 0.00085 1.88 <0.000010 <2.0 0.15 0.00002 <0.00010
5-Oct-12 L1221669-14 <0.00010 0.001 <0.030 <0.000050 0.00116 3.31 0.00 <0.000010 0.000464 0.00219 <0.30 0.148 0.00065 1.88 0.000018 <2.0 0.146 0.00001 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

CC1 3-Dec-12 L1246043-52 Replicate1 <0.00010 <0.00060 <0.030 <0.000050 0.00138 6.80 0.001 <0.000010 0.00085 0.00280 <0.30 0.20 0.00161 2.2 <0.000010 2.8 0.287 0.00002 <0.00010
3-Dec-12 L1246043-26 Replicate2 <0.00010 0.001 <0.030 <0.000050 0.00154 6.13 0.00 <0.000010 0.000886 0.00262 <0.30 0.19 0.00150 2.15 <0.000010 2.7 0.291 0.00002 <0.00010
10-Feb-13 L1267868-22 Replicate1 <0.00010 0.001 <0.030 <0.000050 0.0015 8.1 0.00 <0.000010 0.000935 0.0025 <0.30 0.240 0.00159 2.30 <0.000010 4.5 0.35 0.00002 <0.00010
10-Feb-13 L1267868-20 Replicate2 <0.00010 0.001 <0.030 <0.000050 0.0006 7.7 0.00 <0.000010 0.000937 0.00252 <0.30 0.24 0.00158 2.31 <0.000010 4.5 0.33 0.00002 <0.00010
4-Mar-13 L1275970-19 <0.00010 <0.00050 <0.030 <0.000050 0.0013 8.29 0.00 <0.000010 0.000969 0.0025 <0.30 0.219 0.00163 2.37 <0.000010 5.5 0.355 0.00002 <0.00010
31-Mar-13 L1285027-14 <0.00010 <0.00050 <0.030 <0.000050 0.00176 9.64 0.00 <0.000010 0.001100 0.0024 <0.30 0.256 0.00200 2.31 <0.000010 5.4 0.399 0.00002 <0.00010
5-Jun-13 L1313500-10 <0.00010 0.001 0.1 <0.000050 <0.00050 1.51 0.00 <0.000010 0.000196 0.0014 <0.30 0.108 0.00027 1.40 0.000013 <2.0 0.078 <0.000010 <0.00010

10-Sep-13 L1362721-5 <0.00010 <0.00050 <0.030 <0.000050 0.00191 5.78 0.00 <0.000010 0.000913 0.00150 <0.30 0.269 0.00219 2.12 <0.000010 3.3 0.265 0.00003 <0.00010
21-Dec-13 L1406946-26 <0.00010 <0.00050 <0.030 <0.000050 0.00160 6.02 0.00 <0.000010 0.000612 0.00232 <0.30 0.191 0.00129 2.15 <0.000010 3.1 0.272 0.00002 <0.00010
15-Jan-14 L1413912-13 <0.00010 0.001 0.2 0.0003 0.00143 5.33 0.017 <0.000010 0.000518 0.00261 <0.30 0.214 0.00108 2.31 0.000023 <2.0 0.233 0.00001 <0.00010
1-Apr-14 L1440389-39 Replicate1 <0.00010 <0.00050 <0.030 <0.000050 0.00147 8.57 0.00 <0.000010 0.000831 0.00238 <0.30 0.227 0.00178 2.22 <0.000010 4.3 0.352 0.00002 <0.00010
1-Apr-14 L1440389-20 Replicate2 <0.00010 0.001 0.12 0.00005 0.00148 8.27 0.02 <0.000010 0.000870 0.00284 <0.30 0.23 0.00183 2.23 <0.000010 4.3 0.348 0.00002 <0.00010
2-Jul-14 L1482361-23 0.0005 0.002 0.84 0.00035 0.00074 1.12 0.02 <0.000010 0.000243 0.00271 <0.30 0.172 0.00032 1.53 0.000013 <2.0 0.05 0.00002 <0.00010

11-Nov-14 L1546887-21 <0.00010 <0.00050 <0.030 <0.000050 0.00108 4.74 0.00 <0.000010 0.00047 0.00232 <0.30 0.18 0.00101 1.86 <0.000010 <2.0 0.196 0.00001 <0.00010
22-Feb-15 L1581377-22 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 5.69 0.00 <0.000010 0.00061 0.00217 <0.30 0.19 0.00121 2.07 <0.000010 2.5 0.284 0.00001 <0.00010
12-May-15 L1612636-23 0.0001 0.001 0.2 0.0001 <0.0010 2.10 0.01 <0.0000050 0.00023 0.00209 <0.30 0.14 0.00040 1.60 <0.000010 <2.0 0.093 0.00001 <0.00010
26-Aug-15 L1665599-22 <0.00010 <0.00050 <0.030 <0.000050 0.00180 3.84 0.00 <0.0000050 0.00052 0.00143 <0.30 0.19 0.00089 2.06 <0.000010 <2.0 0.171 0.00002 <0.00010
17-Nov-15 L1704732-6 <0.00010 <0.00050 <0.030 <0.000050 0.00110 5.41 0.00 <0.0000050 0.00047 0.00205 <0.30 0.19 0.00099 2.05 <0.000010 <2.0 0.207 0.00001 <0.00010
23-Jan-16 L1727972-16 <0.00010 <0.00050 <0.030 <0.000050 0.00180 6.59 0.00 <0.0000050 0.00065 0.00190 <0.30 0.20 0.00144 2.22 <0.000010 3.0 0.274 0.00001 <0.00010
26-Apr-16 L1761558-21 <0.00010 0.001 0.0 <0.000050 0.00110 2.75 0.00 <0.0000050 0.00030 0.00168 <0.30 0.12 0.00046 1.88 <0.000010 <2.0 0.125 0.00002 <0.00010

25-Oct-2016 L1850386-1 <0.00010 <0.00050 <0.030 <0.000050 0.0013 4.81 0.00032 <0.0000050 0.000534 0.00156 <0.30 0.208 0.00123 2.02 <0.000010 2.2 0.206 0.000018 <0.00010
11-Feb-2017 L1891018-13 <0.00010 <0.00050 <0.030 <0.000050 0.0015 7.03 0.00022 <0.0000050 0.000722 0.00194 <0.30 0.168 0.00174 2.31 <0.000010 3.0 0.304 0.000012 <0.00010
21-May-2017 L1929753-34 Replicate1 0.00202 0.00918 3.73 0.00142 0.0014 1.82 0.0987 <0.000025 0.000983 0.00906 <0.30 0.474 0.00108 3.10 0.000121 <2.0 0.0726 0.000100 <0.00010
21-May-2017 L1929753-33 Replicate2 0.00303 0.0124 4.50 0.00167 0.0013 1.84 0.138 <0.000025 0.000987 0.0114 <0.30 0.490 0.00119 3.44 0.000137 <2.0 0.0729 0.000110 <0.00010
26-Aug-2017 L1983785-24 <0.00010 0.00075 0.045 <0.000050 0.0010 2.00 0.00165 <0.0000050 0.000287 0.00139 <0.30 0.110 0.000425 1.81 <0.000010 <2.0 0.111 0.000013 <0.00010
24-Nov-2017 L2028734-30  <0.00010 <0.00050 <0.030 <0.000050 0.0011 6.61 0.0007 <0.0000050 0.000529 0.00216 <0.30 0.166 0.0013 2.11 <0.000010 2.5 0.249 0.000011 <0.00010

UR0
2-Jul-09 L787346-35 0.0002 0.001 0.2 0.0001 <0.0050 4.81 0.01 <0.000010 0.00031 0.00079 <0.30 0.29 0.00037 1.74 <0.000010 <2.0 0.205 <0.00010 <0.00010

4-Aug-09 L801967-1 0.0008 0.008 1.6 0.0010 <0.0050 3.42 0.06 0.000011 0.00036 0.00258 <0.30 0.79 0.00023 3.80 0.000018 <2.0 0.135 <0.00010 0.00016
25-Nov-09 L844495-28 <0.00010 <0.00020 <0.030 <0.000050 <0.0050 7.22 0.00 <0.000010 0.00054 <0.00050 <0.30 0.27 0.00067 2.00 <0.000010 2.3 0.361 <0.00010 <0.00010

ECM7
26-Jun-08 L650936-18 0.0015 0.0063 2.9 0.00187 <0.0050 3.9 0.081 <0.000010 0.00067 0.0034 <0.30 1.13 0.00067 6.4 0.000059 <2.0 0.152 <0.00010 <0.00010
10-Sep-08 L683687-16 0.00109 0.00497 2.61 0.001110 <0.0050 3.72 0.0568 0.000013 0.00066 0.00259 <0.30 0.901 0.00047 4.73 0.000087 <2.0 0.146 <0.00010 <0.00010
22-Aug-09 L809879-20 0.00453 0.01740 10.50 0.007330 <0.0050 5.85 0.2810 0.000017 0.00089 0.01090 0.38 2.090 0.00065 15.20 0.000145 <2.0 0.153 <0.00010 <0.00010

ECM8
26-Jun-08 L650936-19 0.00105 0.00447 2.020 0.002570 <0.0050 3.01 0.0604 0.000012 0.00064 0.00271 <0.30 0.745 0.00043 4.05 0.000041 <2.0 0.125 <0.00010 <0.00010
10-Sep-08 L683687-17 0.00088 0.00385 2.07 0.00127 <0.0050 3.52 0.0474 0.000012 0.00088 0.00215 <0.30 0.767 0.00051 3.79 0.000079 <2.0 0.145 <0.00010 <0.00010
6-Dec-08 L717413-18 0.00014 0.00062 0.093 0.000748 <0.0050 4.53 0.0078 <0.000010 0.00094 0.00071 <0.30 0.472 0.00072 1.81 <0.000010 2.3 0.254 <0.00010 <0.00010

28-Mar-09 L748538-15 <0.00010 0.00061 <0.030 0.000240 <0.0050 6.20 0.0027 <0.000010 0.001210 0.00075 <0.30 0.611 0.00076 1.90 <0.000010 4.3 0.340 <0.00010 <0.00010
2-Jul-09 L787346-2 0.00031 0.0013 0.51 0.00063 <0.0050 2.91 0.017 <0.000010 0.00055 0.00106 <0.30 0.38 0.00028 1.80 0.000010 <2.0 0.160 <0.00010 <0.00010

22-Aug-09 L809879-1 0.00454 0.01690 10.000 0.007050 0.00520 5.93 0.2770 0.000016 0.001030 0.01100 0.33 2.170 0.00071 14.80 0.000133 <2.0 0.157 <0.00010 <0.00010
27-Nov-09 L844495-26 Replicate1 <0.00010 <0.00070 0.11 0.000446 <0.0050 5.50 0.0056 <0.000010 0.00100 0.00076 <0.30 0.53 0.00056 1.74 <0.000010 2.4 0.307 <0.00010 <0.00010
27-Nov-09 L844495-2 Replicate2 <0.00010 0.00462 0.07 0.000357 <0.0050 5.43 0.0039 <0.000010 0.00108 0.00071 <0.30 0.52 0.00060 1.76 <0.000010 2.5 0.320 <0.00010 0.00033
10-Feb-13 L1267868-23 0.00015 <0.00050 <0.030 0.00010 0.00305 6.31 0.0034 <0.000010 0.000957 0.00117 <0.30 0.59 0.00072 1.82 <0.000010 4.9 0.377 <0.000010 <0.00010
4-Mar-13 L1275970-20 0.00014 <0.00050 <0.030 0.00009 0.00351 6.53 0.0033 <0.000010 0.000953 0.00114 <0.30 0.57 0.00073 1.91 <0.000010 5.3 0.385 <0.000010 <0.00010

31-Mar-13 L1285027-12 <0.00010 0.00066 <0.030 0.000080 0.00425 7.54 0.0023 <0.000010 0.00099 0.00107 <0.30 0.63 0.00077 1.98 <0.000010 5.5 0.424 <0.000010 <0.00010
5-Jun-13 L1313500-11 0.00069 0.00275 1.270 0.000752 0.00102 2.37 0.0299 <0.000010 0.000434 0.00209 <0.30 0.466 0.00028 2.75 0.000016 <2.0 0.123 <0.000010 <0.00010

10-Sep-13 L1362721-6 0.00317 0.0135 7.46 0.00562 0.00369 4.42 0.198 0.000016 0.00077 0.00665 <0.30 1.72 0.00055 11.40 0.000085 <2.0 0.132 0.00005 <0.00010
21-Dec-13 L1406946-25 0.00020 0.00062 0.09 0.00012 0.00212 5.03 0.0062 <0.000010 0.000906 0.00089 <0.30 0.491 0.00058 1.75 <0.000010 2.7 0.308 <0.000010 <0.00010
15-Jan-14 L1413912-19 Replicate1 0.00097 0.00339 1.800 0.001190 0.00284 6.02 0.0504 <0.000010 0.00081 0.00271 <0.30 0.720 0.00061 3.60 0.000022 2.9 0.324 0.00002 <0.00010
15-Jan-14 L1413912-14 Replicate2 0.00090 0.00336 1.630 0.001140 0.00280 6.00 0.0470 <0.000010 0.00077 0.00243 <0.30 0.69 0.00060 3.45 0.000017 2.9 0.312 0.00002 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

ECM8 1-Apr-14 L1440389-21 <0.00010 <0.00050 0.04 0.00009 0.00303 6.70 0.003 <0.000010 0.00100 0.00086 <0.30 0.58 0.00074 1.8 <0.000010 4.2 0.403 <0.000010 <0.00010
2-Jul-14 L1482361-24 0.00470 0.0170 9.91 0.00527 0.00515 4.71 0.254 0.000031 0.00061 0.01370 0.40 1.38 0.00056 10.6 0.000120 <2.0 0.122 0.00006 <0.00010

11-Nov-14 L1546887-22 Replicate1 0.00024 0.00082 0.144 0.000170 0.00153 4.92 0.0078 <0.000010 0.00079 0.00096 <0.30 0.44 0.00065 1.81 <0.000010 <2.0 0.266 <0.000010 <0.00010
11-Nov-14 L1546887-23 Replicate2 0.00022 0.0008 0.12 0.00015 0.00152 5.03 0.007 <0.000010 0.00078 0.00097 <0.30 0.45 0.00065 1.87 <0.000010 <2.0 0.270 <0.000010 <0.00010

ECM9
10-Feb-13 L1267868-21 <0.00010 <0.00050 0.08 <0.000050 0.00119 5.22 0.0101 <0.000010 0.00113 0.00064 <0.30 0.59 0.00065 1.96 <0.000010 3.7 0.289 <0.000010 <0.00010
4-Mar-13 L1275970-28 Replicate1 <0.00010 0.00075 0.07 0.00007 0.00201 5.45 0.010 <0.000010 0.00160 0.00052 <0.30 0.594 0.00064 2.05 <0.000010 3.9 0.314 <0.000010 <0.00010
4-Mar-13 L1275970-18 Replicate2 <0.00010 <0.00050 0.071 <0.000050 0.00179 5.43 0.0096 <0.000010 0.00114 0.00057 <0.30 0.58 0.00067 2.00 <0.000010 3.9 0.296 <0.000010 <0.00010
31-Mar-13 L1285027-13 <0.00010 <0.00050 0.059 <0.000050 0.00238 6.03 0.0089 <0.000010 0.00115 0.00061 <0.30 0.65 0.00075 2.08 <0.000010 4.2 0.313 <0.000010 <0.00010
5-Jun-13 L1313500-9 0.00057 0.00220 1.080 0.000587 0.00076 2.33 0.0266 <0.000010 0.00048 0.00172 <0.30 0.47 0.00030 2.79 0.000011 <2.0 0.109 <0.000010 <0.00010

10-Sep-13 L1362721-4 0.0023 0.0101 5.6 0.00330 0.00319 3.77 0.143 0.000012 0.00078 0.0052 <0.30 1.38 0.00047 8.5 0.000059 <2.0 0.128 0.00004 <0.00010
21-Dec-13 L1406946-27 <0.00010 0.0006 0.1 0.00007 0.00151 4.56 0.010 <0.000010 0.00102 0.0006 <0.30 0.51 0.00060 1.9 <0.000010 2.4 0.247 <0.000010 <0.00010
15-Jan-14 L1413912-11 0.00065 0.00245 1.250 0.000688 0.00140 3.91 0.0517 <0.000010 0.000811 0.00181 <0.30 0.503 0.00048 2.74 0.000017 <2.0 0.184 0.00002 <0.00010
1-Apr-14 L1440389-19 <0.00010 <0.00050 0.10 0.00006 0.00183 5.65 0.011 <0.000010 0.00116 0.00057 <0.30 0.59 0.00074 1.95 <0.000010 3.4 0.307 <0.000010 <0.00010
2-Jul-14 L1482361-22 0.00412 0.01520 9.03 0.004530 0.00472 4.39 0.2210 0.000036 0.00065 0.01170 0.36 1.290 0.00055 11.00 0.000184 <2.0 0.116 0.00006 <0.00010

11-Nov-14 L1546887-20 0.00010 0.00062 0.09 0.000077 0.00109 4.40 0.0076 <0.000010 0.00099 0.00065 <0.30 0.48 0.00058 1.89 <0.000010 <2.0 0.226 <0.000010 <0.00010
UR1A

26-Jun-08 L650936-21 0.00067 0.0033 1.3 0.00125 <0.0050 2.81 0.036 <0.000010 0.00065 0.00188 <0.30 0.63 0.00045 3.2 0.000020 <2.0 0.126 <0.00010 <0.00010
10-Sep-08 L683687-9 0.00076 0.00346 1.70 0.001010 <0.0050 3.53 0.0421 0.000011 0.00096 0.00241 <0.30 0.744 0.00056 3.45 0.000079 <2.0 0.150 <0.00010 <0.00010
6-Dec-08 L717413-10 <0.00010 0.00048 0.11 0.000200 <0.0050 3.75 0.0107 <0.000010 0.00089 <0.00050 <0.30 0.443 0.00071 2.06 <0.000010 2.0 0.192 <0.00010 <0.00010

29-Mar-09 L749298-5 <0.00010 <0.00050 0.07 0.00007 <0.0050 4.59 0.007 <0.000010 0.00101 0.00092 <0.30 0.50 0.00069 1.9 <0.000010 2.9 0.242 <0.00010 <0.00010
2-Jul-09 L787346-30 Replicate1 0.00021 0.00104 0.447 0.000320 <0.0050 3.01 0.0143 <0.000010 0.00066 0.00089 <0.30 0.423 0.00041 1.88 <0.000010 <2.0 0.157 <0.00010 <0.00010
2-Jul-09 L787346-6 Replicate2 0.00032 0.0015 0.63 0.00054 <0.0050 3.07 0.020 <0.000010 0.00068 0.00114 <0.30 0.46 0.00066 2.0 <0.000010 <2.0 0.162 <0.00010 <0.00010
5-Jul-09 L788462-9 0.00030 0.00136 0.598 0.000523 <0.0050 2.30 0.0180 <0.000010 0.00061 0.00145 <0.30 0.408 0.00038 1.96 <0.000010 <2.0 0.103 <0.00010 <0.00010

22-Aug-09 L809879-5 0.00360 0.01320 8.31 0.004440 <0.0050 5.04 0.2040 0.000016 0.00092 0.00850 <0.30 1.92 0.00044 13.50 0.000096 <2.0 0.144 <0.00010 <0.00010
26-Nov-09 L844495-6 0.00058 0.00246 1.010 0.001630 <0.0050 4.92 0.0484 <0.000010 0.00104 0.00172 <0.30 0.612 0.00064 2.52 0.000054 2.1 0.252 <0.00010 <0.00010
17-Jan-10 L855505-2 0.00046 0.00239 1.020 0.000507 <0.0050 4.74 0.0252 <0.000010 0.00107 0.00161 <0.30 0.616 0.00069 2.73 0.000010 2.5 0.241 <0.00010 <0.00010
3-Mar-10 L866873-2 <0.00010 0.00049 0.088 0.000051 <0.0050 4.79 0.0086 <0.000010 0.00100 <0.00050 <0.30 0.48 0.00051 2.00 <0.000010 2.5 0.253 <0.00010 <0.00010
28-Mar-10 L873293-1 0.00017 0.00131 0.331 0.000284 <0.0050 4.16 0.0166 <0.000010 0.00079 0.00086 <0.30 0.46 0.00056 2.21 0.000012 2.1 0.211 <0.00010 0.00010
1-May-10 L884476-8 <0.00010 0.00095 0.156 0.000176 <0.0050 3.32 0.0073 <0.000010 0.00059 0.00063 <0.30 0.35 0.00043 1.93 <0.000010 <2.0 0.179 <0.00010 <0.00010
26-May-10 L891484-2 0.00055 0.00238 1.100 0.001000 <0.0050 2.58 0.0309 <0.000010 0.00048 0.00165 <0.30 0.53 0.00035 2.88 0.000035 <2.0 0.125 <0.00010 <0.00010

5-Jul-10 L905787-3 0.00057 0.0025 1.36 0.00078 <0.0050 3.04 0.032 <0.000010 0.00084 0.00173 <0.30 0.66 0.00047 3.26 0.000032 <2.0 0.140 <0.00010 <0.00010
3-Aug-10 L916942-2 0.00333 0.01390 7.42 0.004590 <0.0050 4.04 0.2110 0.000024 0.00070 0.00756 0.31 1.770 0.00079 10.40 0.000086 <2.0 0.128 <0.00010 0.00012
27-Aug-10 L926457-3 0.00075 0.0063 1.02 0.00122 <0.0050 2.51 0.048 <0.000010 0.00078 0.0016 <0.30 0.48 0.00046 1.6 <0.000010 <2.0 0.126 <0.00010 <0.00010
28-Sep-10 L938295-2 0.00603 0.0247 13.10 0.00726 0.00710 6.45 0.383 0.000053 0.00098 0.01610 0.54 2.75 0.00077 20.40 0.000145 <2.0 0.188 0.00011 <0.00010
21-Oct-10 L946802-2 0.00019 0.0013 0.30 0.00033 <0.0050 3.55 0.015 <0.000010 0.00077 0.00094 <0.30 0.44 0.00046 2.25 <0.000010 <2.0 0.191 <0.00010 <0.00010
15-Nov-10 L955725-3 <0.00010 0.00079 0.121 0.000095 <0.0050 3.63 0.0087 <0.000010 0.00082 0.00059 <0.30 0.394 0.00049 2.14 <0.000010 <2.0 0.197 <0.00010 <0.00010
15-Dec-10 L963832-2 <0.00010 0.0005 0.08 0.00007 <0.0050 5.06 0.009 <0.000010 0.00115 0.00083 <0.30 0.55 0.00071 2.09 <0.000010 2.2 0.264 <0.00010 <0.00010
1-Feb-11 L975149-3 <0.00010 <0.00050 0.13 0.00006 <0.0050 4.72 0.0135 <0.000010 0.00104 <0.00050 <0.30 0.51 0.00071 2.12 <0.000010 2.5 0.254 <0.00010 <0.00010
5-Mar-11 L985810-3 <0.00010 <0.00050 0.06 <0.000050 <0.0050 5.59 0.009 <0.000010 0.00105 <0.00050 <0.30 0.60 0.00083 1.99 <0.000010 2.6 0.266 <0.00010 <0.00010
31-Mar-11 L991777-4 <0.00010 <0.00050 0.14 0.000068 <0.0050 4.82 0.0109 <0.000010 0.00091 <0.00050 <0.30 0.518 0.00061 2.03 <0.000010 2.7 0.255 <0.00010 <0.00010
2-May-11 L1002688-9 <0.00010 0.00067 0.092 0.000073 <0.0050 5.46 0.0087 <0.000010 0.00083 <0.00050 <0.30 0.494 0.00067 2.14 <0.000010 2.4 0.273 <0.00010 <0.00010
4-Jun-11 L1014013-2 0.00138 0.00754 3.440 0.001570 <0.0050 3.13 0.0744 0.000010 0.00058 0.00449 <0.30 0.91 0.00037 7.36 0.000038 <2.0 0.117 <0.00010 <0.00010
4-Jul-11 L1026874-13 0.00056 0.00268 1.300 0.000777 0.00127 2.78 0.0332 <0.000010 0.00063 0.00170 <0.30 0.59 0.00038 3.16 <0.000020 <2.0 0.139 0.00001 <0.00010

1-Aug-11 L1039955-2 0.00077 0.00327 1.52 0.00113 0.00091 2.73 0.0494 <0.000010 0.00057 0.00180 <0.30 0.60 0.00036 3.13 0.000017 <2.0 0.125 0.00002 <0.00010
4-Sep-11 L1054465-3 0.01100 0.04580 23.60 0.010500 0.01240 10.70 0.6510 0.000067 0.00135 0.02830 0.77 4.550 0.00097 32.10 0.000253 2.4 0.205 0.00017 0.00014
1-Oct-11 L1067383-2 0.00035 0.00159 0.733 0.000373 0.00151 3.73 0.0236 <0.000010 0.00108 0.00148 <0.30 0.688 0.00063 3.36 <0.000010 <2.0 0.195 0.00001 <0.00010
26-Oct-11 L1079029-13 0.00031 0.00151 0.590 0.000364 0.00176 3.86 0.0247 <0.000010 0.00103 0.00133 <0.30 0.59 0.00051 2.80 <0.000010 <2.0 0.197 0.00001 <0.00010
27-Nov-11 L1091310-12 Replicate1 <0.00010 <0.00050 0.08 <0.000050 0.00133 4.59 0.010 <0.000010 0.00126 0.00057 <0.30 0.58 0.00063 2.08 <0.000010 <2.0 0.261 <0.000010 <0.00010
27-Nov-11 L1091310-3 Replicate2 <0.00010 <0.00050 0.08 0.00006 0.00119 4.50 0.0104 <0.000010 0.00118 0.00057 <0.30 0.57 0.00065 2.08 <0.000010 <2.0 0.245 <0.000010 <0.00010

9-Jan-12 L1103291-3 <0.00010 0.0006 0.14 0.00009 0.00066 4.01 0.014 <0.000010 0.00097 <0.00050 <0.30 0.51 0.00052 2.1 <0.000010 2.1 0.223 <0.000010 <0.00010
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 27-Feb-12 L1119935-4 Replicate1 <0.00010 <0.00050 0.050 <0.000050 0.00151 5.42 0.0069 <0.000010 0.00118 <0.00050 <0.30 0.64 0.00072 2.02 <0.000010 2.7 0.277 <0.000010 <0.00010
27-Feb-12 L1119935-3 Replicate2 <0.00010 <0.00050 0.050 <0.000050 0.00149 5.51 0.0071 <0.000010 0.00119 <0.00050 <0.30 0.65 0.00077 2.05 <0.000010 2.7 0.278 <0.000010 <0.00010
27-Mar-12 L1131394-3 <0.00010 <0.00050 0.04 <0.000050 0.00119 5.32 0.0071 <0.000010 0.00127 <0.00050 <0.30 0.63 0.00085 2.02 <0.000010 2.8 0.285 <0.000010 <0.00010
1-May-12 L1143005-2 0.00026 0.00148 0.53 0.000305 0.00133 3.76 0.0183 <0.000010 0.00068 0.00115 <0.30 0.445 0.00060 2.84 <0.000010 <2.0 0.205 <0.000010 <0.00010
28-May-12 L1155050-2 0.00103 0.00440 2.49 0.00114 0.00234 3.43 0.0600 0.000012 0.00054 0.00882 <0.30 0.733 0.00039 5.28 0.000031 <2.0 0.150 0.00002 <0.00010
28-Jun-12 L1171583-2 0.00150 0.00574 3.410 0.001640 0.00229 3.12 0.0821 0.000015 0.00072 0.00477 <0.30 0.88 0.00041 5.77 0.000038 <2.0 0.129 0.00003 <0.00010
1-Aug-12 L1190018-2 0.00149 0.00629 3.830 0.001780 0.00210 3.02 0.0900 <0.000010 0.00068 0.00420 <0.30 0.94 0.00040 7.22 0.000036 <2.0 0.130 0.00003 <0.00010
5-Sep-12 L1206302-3 0.00109 0.00496 2.670 0.001310 0.00159 3.00 0.0618 <0.000010 0.00073 0.00298 <0.30 0.75 0.00046 4.89 0.000028 <2.0 0.127 0.00002 <0.00010
5-Oct-12 L1221669-13 0.00021 0.00124 0.356 0.000260 0.00108 3.40 0.0135 <0.000010 0.00088 0.00095 <0.30 0.47 0.00053 2.15 0.000027 <2.0 0.187 <0.000010 <0.00010
9-Feb-13 L1267868-11 <0.00010 0.0007 0.1 0.00005 0.00084 5.01 0.008 <0.000010 0.00111 <0.00050 <0.30 0.57 0.00070 2.0 <0.000010 3.2 0.268 <0.000010 <0.00010
4-Mar-13 L1275970-17 <0.00010 <0.00050 0.0 <0.000050 0.00126 5.20 0.007 <0.000010 0.00106 <0.00050 <0.30 0.56 0.00068 2.1 <0.000010 3.4 0.275 <0.000010 <0.00010

31-Mar-13 L1285027-15 <0.00010 <0.00050 0.0 <0.000050 0.00177 5.77 0.009 <0.000010 0.00115 <0.00050 <0.30 0.64 0.00078 2.2 <0.000010 3.7 0.313 <0.000010 <0.00010
5-Jun-13 L1313500-8 0.00068 0.0029 1.5 0.00077 0.00088 2.39 0.033 <0.000010 0.00055 0.0023 <0.30 0.50 0.00030 3.1 0.000018 <2.0 0.121 0.00001 <0.00010

10-Sep-13 L1362721-14 Replicate1 0.00223 0.0100 5.5 0.00286 0.00289 3.77 0.135 0.000013 0.00078 0.0053 <0.30 1.43 0.00048 8.6 0.000152 <2.0 0.126 0.00004 <0.00010
10-Sep-13 L1362721-7 Replicate2 0.00218 0.01020 5.25 0.00278 0.00273 3.67 0.1300 <0.000010 0.00074 0.00490 <0.30 1.410 0.00048 8.88 0.000059 <2.0 0.124 0.00004 0.00011
18-Nov-13 L1393661-24 0.00013 0.00056 0.195 0.000142 0.00119 5.68 0.0129 <0.000010 0.001140 0.00058 <0.30 0.569 0.00076 2.09 <0.000010 2.1 0.256 <0.000010 <0.00010
26-Nov-13 L1398084-6 0.00011 0.00053 0.143 0.000102 0.00096 4.64 0.0120 <0.000010 0.00087 0.00061 <0.30 0.500 0.00061 1.89 <0.000010 2.1 0.215 <0.000010 <0.00010
3-Dec-13 L1400285-15 0.00021 0.00104 0.407 0.000237 0.00117 4.86 0.0195 <0.000010 0.00106 0.00083 <0.30 0.586 0.00071 2.52 <0.000010 2.4 0.252 0.00001 <0.00010
10-Dec-13 L1403324-14 0.00013 0.00062 0.222 0.000135 0.00150 5.25 0.0120 <0.000010 0.00107 0.00067 <0.30 0.514 0.00075 2.16 <0.000010 2.5 0.274 <0.000010 <0.00010
20-Dec-13 L1406946-16 0.00017 0.00089 0.297 0.000261 0.00144 4.53 0.0150 <0.000010 0.00097 0.00071 <0.30 0.532 0.00064 2.23 <0.000010 2.3 0.251 <0.000010 <0.00010
15-Jan-14 L1413912-12 0.00040 0.0019 0.84 0.00041 0.00101 3.10 0.039 <0.000010 0.000691 0.00141 <0.30 0.44 0.00049 2.56 0.000014 <2.0 0.155 0.00001 <0.00010
1-Apr-14 L1440389-28 <0.00010 <0.00050 0.09 <0.000050 0.00131 5.49 0.0098 <0.000010 0.00105 <0.00050 <0.30 0.552 0.00079 2.08 <0.000010 3.1 0.303 <0.000010 <0.00010

27-May-14 L1462243-2 0.0007 0.0026 1.3 0.00065 0.0014 2.50 0.033 <0.000010 0.000442 0.0025 <0.30 0.48 0.00032 3.1 0.000016 <2.0 0.122 0.00001 <0.00010
3-Jun-14 L1466849-14 0.00074 0.00292 1.460 0.000849 0.00134 2.60 0.0401 <0.000010 0.00047 0.00226 <0.30 0.546 0.00035 3.74 0.000014 <2.0 0.133 0.00002 <0.00010
8-Jun-14 L1469016-16 0.00148 0.00454 1.500 0.001720 0.00090 2.42 0.0803 <0.000010 0.00032 0.00313 <0.30 0.366 0.00028 2.07 0.000014 <2.0 0.129 0.00001 <0.00010
19-Jun-14 L1475203-16 0.00051 0.00199 1.090 0.000579 0.00116 2.13 0.0261 <0.000010 0.00043 0.00178 <0.30 0.404 0.00029 2.79 0.000012 <2.0 0.113 0.00001 <0.00010
26-Jun-14 L1479007-23 0.00213 0.00776 4.520 0.002930 0.00256 3.94 0.1170 0.000027 0.00072 0.00556 <0.30 1.220 0.00053 8.42 0.000050 <2.0 0.139 0.00004 <0.00010
2-Jul-14 L1482361-21 0.00412 0.01520 9.12 0.004330 0.00477 4.47 0.2210 0.000036 0.000663 0.01170 0.36 1.280 0.00056 10.50 0.000105 <2.0 0.122 0.00006 <0.00010
9-Sep-14 L1517070-11 0.00214 0.00924 4.870 0.005590 0.00197 4.38 0.1350 0.000014 0.000923 0.00550 <0.30 1.240 0.00065 7.31 0.000076 <2.0 0.167 0.00004 <0.00010
12-Sep-14 L1517902-20 0.00078 0.00373 1.780 0.001020 0.00140 3.21 0.0461 <0.000010 0.000797 0.00224 <0.30 0.683 0.00049 3.80 0.000016 <2.0 0.154 0.00002 <0.00010
21-Sep-14 L1522239-4 0.02710 0.1110 61.60 0.03710 0.02510 19.90 1.500 0.000206 0.002310 0.07150 1.77 5.16 0.00260 45.20 0.000791 2.9 0.300 0.00031 0.00033
28-Sep-14 L1527109-8 0.02520 0.09730 55.100 0.026800 0.02480 18.50 1.4300 0.000214 0.00212 0.07020 2.17 4.210 0.00213 37.50 0.000664 2.7 0.313 0.00029 0.00027
4-Oct-14 L1529967-13 0.00351 0.01360 5.960 0.004130 0.00312 4.08 0.2210 <0.000050 0.00055 0.00835 0.34 1.200 0.00048 7.07 0.000063 <2.0 0.153 0.00005 <0.00010

11-Nov-14 L1546887-7 Replicate1 <0.00010 0.00056 0.094 0.000072 0.00091 4.31 0.0081 <0.000010 0.00095 0.00057 <0.30 0.463 0.00058 1.95 <0.000010 <2.0 0.218 <0.000010 <0.00010
11-Nov-14 L1546887-8 Replicate2 <0.00010 0.00070 0.089 0.000077 0.00103 4.35 0.0082 <0.000010 0.00095 0.00060 <0.30 0.469 0.00065 1.95 <0.000010 <2.0 0.219 <0.000010 <0.00010
18-Nov-14 L1549335-13 <0.00010 0.00055 0.072 0.000074 0.00117 4.31 0.0073 <0.000010 0.00100 <0.00050 <0.30 0.479 0.00069 1.96 <0.000010 <2.0 0.234 <0.000010 <0.00010
26-Nov-14 L1552499-1 <0.00010 <0.00050 0.063 0.000064 0.00105 4.29 0.0082 <0.000010 0.00109 <0.00050 <0.30 0.485 0.00064 1.95 <0.000010 <2.0 0.226 <0.000010 <0.00010
4-Dec-14 L1556366-2 <0.00010 <0.00050 0.055 <0.000050 0.00110 4.79 0.0070 <0.000010 0.00108 <0.00050 <0.30 0.518 0.00076 1.91 <0.000010 2.1 0.269 <0.000010 <0.00010
7-Dec-14 L1556392-12 <0.00010 <0.00050 0.058 <0.000050 0.00108 5.13 0.0070 <0.000010 0.00112 <0.00050 <0.30 0.514 0.00073 2.00 <0.000010 2.3 0.277 <0.000010 <0.00010
22-Feb-15 L1581377-21 <0.00010 <0.00050 0.05 <0.000050 <0.00050 4.15 0.0061 <0.000010 0.000938 <0.00050 <0.30 0.464 0.00068 2.04 <0.000010 2.4 0.262 <0.000010 <0.00010
12-May-15 L1612636-24 0.00114 0.00431 2.18 0.001050 0.00160 3.14 0.0634 0.000015 0.000448 0.00385 <0.30 0.547 0.00038 3.52 0.000021 <2.0 0.138 0.00002 <0.00010
26-Aug-15 L1665599-23 Replicate1 0.00150 0.00614 3.49 0.002090 0.00230 3.86 0.0836 0.000009 0.000790 0.00343 <0.30 1.050 0.00053 6.32 0.000039 <2.0 0.150 0.00003 <0.00010
26-Aug-15 L1665599-5 Replicate2 0.00159 0.00682 3.720 0.002220 0.00260 4.10 0.0916 0.000010 0.00083 0.00384 <0.30 1.030 0.00055 6.09 0.000042 <2.0 0.155 0.00003 <0.00010
17-Nov-15 L1704732-5 0.00010 0.00055 0.12 0.000074 0.00100 4.93 0.0108 <0.0000050 0.000872 0.00059 <0.30 0.465 0.00066 2.07 <0.000010 <2.0 0.224 <0.000010 <0.00010
23-Jan-16 L1727972-18 <0.00010 <0.00050 0.06 <0.000050 0.00190 5.47 0.0058 <0.0000050 0.001050 <0.00050 <0.30 0.583 0.00074 2.03 <0.000010 2.6 0.280 <0.000010 <0.00010
26-Apr-16 L1761558-22 0.00018 0.00112 0.37 0.000240 <0.0010 3.17 0.0114 <0.0000050 0.000518 0.00089 <0.30 0.349 0.00040 2.19 <0.000010 <2.0 0.165 <0.000010 <0.00010
16-Jul-16 L1800582-11 0.00327 0.01390 7.750 0.004520 0.00440 4.83 0.1960 0.000022 0.00078 0.00743 <0.30 1.710 0.00053 11.00 0.000094 <2.0 0.147 0.00005 <0.00010

25-Oct-2016 L1850386-2 <0.00010 <0.00050 0.054 <0.000050 0.0013 5.22 0.00640 <0.0000050 0.00109 <0.00050 <0.30 0.644 0.00101 1.83 <0.000010 <2.0 0.264 <0.000010 <0.00010
11-Feb-2017 L1891018-12 0.00016 0.00069 0.265 0.000155 0.0014 5.00 0.0138 <0.0000050 0.000973 0.00070 <0.30 0.516 0.000840 2.18 <0.000010 2.4 0.273 <0.000010 <0.00010
21-May-2017 L1929753-30 0.00657 0.0234 13.0 0.00763 0.0063 6.15 0.383 0.000114 0.000821 0.0162 0.57 1.38 0.000760 10.7 0.000174 <2.0 0.162 0.000094 <0.00010
26-Aug-2017 L1983785-1 0.0106 0.0476 24.5 0.0126 0.0115 10.1 0.603 0.000105 0.00108 0.0221 1.20 2.68 0.00115 20.9 0.000245 <2.0 0.235 0.000131 0.00019

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 21-Nov-2017 L2028734-26  0.00011 0.00062 0.178 0.000107 0.0014 5.67 0.0118 <0.0000050 0.00119 0.00068 <0.30 0.686 0.000772 2.19 <0.000010 2.2 0.276 <0.000010 <0.00010
20-Feb-2018 L2061201-12 Replicate1 <0.00010 <0.00050 0.045 <0.000050 0.001 5.94 0.0052 <0.0000050 0.00108 <0.00050 <0.30 0.705 0.000972 2.03 <0.000010 2.6 0.298 <0.000010 <0.00010
20-Feb-2018 L2061201-36 Replicate2 <0.00010 <0.00050 0.047 <0.000050 <0.0010 5.95 0.00532 <0.0000050 0.00104 <0.00050 <0.30 0.722 0.000969 2 <0.000010 2.7 0.285 <0.000010 <0.00010
10-May-2018 L2093552-27  0.00077 0.00325 1.54 0.000728 0.0017 3.38 0.0446 <0.000025 0.000421 0.00242 <0.30 0.576 0.000394 3.01 0.000013 <2.0 0.139 0.000017 <0.00010

UR1
28-May-08 L635965-3 0.00446 0.06610 9.500 0.006780 <0.0050 4.29 0.2140 0.000040 0.00146 0.00919 0.39 1.780 0.00072 10.90 0.000116 <2.0 0.127 <0.00010 <0.00010
5-Jun-08 L639617-1 0.00217 0.08830 4.510 0.002750 <0.0050 3.31 0.1170 0.000012 0.00145 0.00348 <0.30 1.250 0.00081 6.28 0.000053 <2.0 0.141 <0.00010 <0.00010
11-Jun-08 L642688-10 0.00145 0.09780 2.860 0.002130 <0.0050 2.49 0.0805 <0.000010 0.00101 0.00221 <0.30 0.684 0.00070 3.20 0.000031 <2.0 0.120 <0.00010 <0.00010
26-Jun-08 L650936-22 0.00249 0.12200 4.490 0.003390 <0.0050 3.30 0.1510 <0.000010 0.001310 0.00283 <0.30 1.220 0.00095 5.72 0.000061 <2.0 0.148 <0.00010 0.00011
3-Jul-08 L652071-1 0.00838 0.1740 18.40 0.01020 0.00630 5.78 0.407 0.000023 0.002910 0.01170 0.78 3.18 0.00191 15.80 0.000207 <2.0 0.141 0.00014 0.00017
25-Jul-08 L662220-2 0.00210 0.07470 4.240 0.003850 <0.0050 3.25 0.1540 0.000016 0.00132 0.00243 <0.30 1.250 0.00078 6.08 0.000047 <2.0 0.149 <0.00010 0.00012
10-Sep-08 L683687-8 0.00150 0.04210 3.17 0.001950 <0.0050 3.03 0.1050 0.000012 0.00128 0.00213 <0.30 1.230 0.00066 4.74 0.000111 <2.0 0.135 <0.00010 <0.00010
6-Dec-08 L717413-14 Replicate1 0.00070 0.07120 1.530 0.001220 <0.0050 3.96 0.0838 <0.000010 0.00158 0.00085 <0.30 0.878 0.00123 2.49 <0.000010 <2.0 0.223 <0.00010 <0.00010
6-Dec-08 L717413-13 Replicate2 0.00070 0.0710 1.53 0.00122 <0.0050 3.94 0.084 <0.000010 0.001530 0.00079 <0.30 0.88 0.00140 2.49 <0.000010 2.0 0.223 <0.00010 <0.00010

29-Mar-09 L749298-3 0.00057 0.0269 0.70 0.00051 <0.0050 5.88 0.098 <0.000010 0.001720 0.00109 <0.30 1.21 0.00184 2.35 <0.000010 3.1 0.316 <0.00010 <0.00010
2-Jul-09 L787346-4 0.00145 0.0980 2.15 0.00171 <0.0050 3.28 0.111 <0.000010 0.001200 0.00170 <0.30 0.73 0.00078 2.89 0.000018 <2.0 0.187 <0.00010 <0.00010

22-Aug-09 L809879-3 0.00257 0.0398 5.36 0.00421 <0.0050 3.13 0.192 <0.000010 0.001030 0.00394 <0.30 1.67 0.00052 8.77 0.000069 <2.0 0.115 <0.00010 <0.00010
26-Nov-09 L844495-4 0.00110 0.1020 2.55 0.00180 <0.0050 4.72 0.124 <0.000010 0.001760 0.00152 <0.30 0.97 0.00106 2.78 0.000012 2.2 0.274 <0.00010 <0.00010
17-Jan-10 L855505-1 0.00061 0.03390 0.884 0.000622 <0.0050 4.67 0.0899 <0.000010 0.001650 0.00106 <0.30 0.945 0.00122 2.28 0.000012 2.7 0.283 <0.00010 <0.00010
3-Mar-10 L866873-1 0.00052 0.024 0.6 0.0004 <0.0050 4.64 0.084 <0.000010 0.00156 0.00077 <0.30 0.87 0.00099 2.18 <0.000010 2.6 0.280 <0.00010 <0.00010
28-Mar-10 L873292-4 0.0006 0.031 1.1 0.0007 <0.0050 4.00 0.07 <0.000010 0.00127 0.00101 <0.30 0.754 0.00082 2.40 <0.000010 2.0 0.214 <0.00010 <0.00010
1-May-10 L884476-7 0.00118 0.0567 2.38 0.00126 <0.0050 3.84 0.084 <0.000010 0.001360 0.00117 <0.30 0.692 0.00120 2.36 <0.000010 <2.0 0.222 <0.00010 <0.00010
26-May-10 L891484-1 0.0015 0.04 3 0.0019 <0.0050 2.9 0.09 <0.000010 0.0011 0.0020 <0.30 0.88 0.0008 4.25 0.000067 <2.0 0.148 <0.00010 <0.00010

5-Jul-10 L905787-1 0.0018 0.09 3.5 0.0024 <0.0050 3.10 0.13 <0.000010 0.00137 0.00222 <0.30 1.080 0.00062 4.94 0.000099 <2.0 0.147 <0.00010 <0.00010
3-Aug-10 L916942-1 0.0029 0.04 5.8 0.0054 <0.0050 2.9 0.22 0.000025 0.00085 0.0042 0.32 1.61 0.00071 8.80 0.000077 <2.0 0.109 <0.00010 <0.00010
27-Aug-10 L926457-1 0.0011 0.04 1.7 0.0021 <0.0050 2.09 0.11 <0.000010 0.00077 0.00164 <0.30 0.73 0.00060 2.03 0.000026 <2.0 0.114 <0.00010 <0.00010
28-Sep-10 L938295-1 0.0070 0.055 16.7 0.00778 0.00640 7.08 0.453 0.000044 0.00176 0.01290 0.53 3.370 0.00116 21.40 0.000195 <2.0 0.179 0.00012 <0.00010
21-Oct-10 L946802-1 0.0015 0.090 2.8 0.00119 <0.0050 3.69 0.098 <0.000010 0.00152 0.00187 <0.30 0.82 0.00113 2.8 0.000013 <2.0 0.209 <0.00010 <0.00010
15-Nov-10 L955725-1 0.00097 0.066 1.63 0.00078 <0.0050 4.01 0.084 <0.000010 0.00148 0.00133 <0.30 0.805 0.00111 2.50 <0.000010 <2.0 0.233 <0.00010 <0.00010
15-Dec-10 L963832-1 0.00113 0.102 2.09 0.00114 <0.0050 5.30 0.133 <0.000010 0.00205 0.00153 <0.30 1.210 0.00143 2.64 <0.000010 2.4 0.312 <0.00010 <0.00010
1-Feb-11 L975149-2 0.0005 0.02 0.5 0.0003 <0.0050 5.24 0.10 <0.000010 0.00170 0.00096 <0.30 1.09 0.00135 2.4 <0.000010 2.7 0.320 <0.00010 <0.00010
5-Mar-11 L985810-2 0.0006 0.024 0.6 0.00033 <0.0050 5.37 0.090 <0.000010 0.00179 0.00086 <0.30 1.150 0.00142 2.29 <0.000010 3.0 0.324 <0.00010 <0.00010
31-Mar-11 L991777-3 0.0006 0.03 0.8 0.0004 <0.0050 5.23 0.086 <0.000010 0.0015 0.00087 <0.30 0.942 0.00113 2.35 <0.000010 2.8 0.307 <0.00010 <0.00010
2-May-11 L1002688-8 0.0006 0.03 0.7 0.0003 <0.0050 5.7 0.08 <0.000010 0.00138 0.0011 <0.30 0.90 0.00120 2.37 <0.000010 2.5 0.322 <0.00010 <0.00010
4-Jun-11 L1014013-1 0.0024 0.05 6 0.0026 <0.0050 3.4 0.14 <0.000010 0.0011 0.0046 <0.30 1.27 0.0007 9.48 0.000052 <2.0 0.129 <0.00010 <0.00010
4-Jul-11 L1026874-11 0.0018 0.09 3.3 0.0020 0.00159 2.86 0.125 <0.000010 0.0010 0.00221 <0.30 0.981 0.0007 4.45 <0.000030 <2.0 0.147 0.00003 <0.00010

1-Aug-11 L1039955-1 0.0018 0.05 4 0.0022 0.0015 2.9 0.13 <0.000010 0.0010 0.0026 <0.30 1.14 0.00058 5.9 0.000038 <2.0 0.124 0.00003 <0.00010
4-Sep-11 L1054465-6 Replicate1 0.0133 0.09 31.7 0.0137 0.0137 11.70 0.78 0.000093 0.00290 0.02720 1.02 4.83 0.00160 34.1 0.000413 2.4 0.215 0.00022 0.00014
4-Sep-11 L1054465-1 Replicate2 0.0137 0.091 31.4 0.01260 0.01290 12.40 0.803 0.000063 0.00262 0.02790 1.02 5.200 0.00151 33.20 0.000399 2.3 0.199 0.00021 0.00015
5-Sep-11 L1054953-19 - - - - - - - - - - - - - - - - - - -
1-Oct-11 L1067383-1 0.0014 0.08 2.8 0.0013 0.0017 3.9 0.10 <0.000010 0.00230 0.00243 <0.30 1.20 0.00118 4.32 0.000018 <2.0 0.222 0.00002 <0.00010
26-Oct-11 L1079029-12 0.00102 0.064 1.9 0.0008 0.00173 4.14 0.085 <0.000010 0.00184 0.00153 <0.30 1.09 0.00105 3.04 <0.000010 <2.0 0.228 0.00001 <0.00010
27-Nov-11 L1091310-2 0.00102 0.068 1.8 0.0008 0.00151 5.05 0.108 <0.000010 0.00206 0.00152 <0.30 1.22 0.00131 2.8 <0.000010 2.2 0.296 0.00001 <0.00010

9-Jan-12 L1103291-2 0.00064 0.0331 0.94 0.0004 0.00076 4.31 0.085 <0.000010 0.00167 0.00095 <0.30 0.97 0.00096 2.4 <0.000010 2.3 0.263 <0.000010 <0.00010
30-Jan-12 L1111122-2 0.00030 0.0116 0.33 0.00015 0.00100 5.21 0.043 <0.000010 0.002090 0.00078 <0.30 1.490 0.00114 2.29 <0.000010 2.6 0.302 <0.000010 <0.00010
27-Feb-12 L1119935-2 0.00066 0.027 0.72 0.00031 0.00159 5.83 0.089 <0.000010 0.00201 0.00094 <0.30 1.450 0.00129 2.40 <0.000010 3.0 0.332 0.00001 <0.00010
27-Mar-12 L1131394-1 0.0007 0.03 0.7 0.00034 0.00195 5.98 0.104 <0.000010 0.00197 0.00090 <0.30 1.370 0.00135 2.38 <0.000010 3.2 0.342 <0.000010 <0.00010
1-May-12 L1143005-1 0.0010 0.04 2.0 0.0009 0.00138 4.12 0.08 <0.000010 0.00138 0.00149 <0.30 0.936 0.00117 3.20 0.000013 <2.0 0.239 0.00001 <0.00010
28-May-12 L1155050-1 0.0020 0.06 5.1 0.0020 0.0024 3.68 0.11 <0.000010 0.0018 0.0037 <0.30 1.030 0.00134 4.79 0.000035 <2.0 0.180 0.00002 <0.00010
27-Jun-12 L1171873-9 Replicate1 0.004 0.16 8 0.0045 0.0034 4.0 0.28 0.000017 0.00160 0.0066 0.36 1.41 0.00091 8.4 0.000076 <2.0 0.15 0.00005 <0.00010
27-Jun-12 L1171873-1 Replicate2 0.0040 0.157 7.9 0.0045 0.00367 4.00 0.260 0.000025 0.00168 0.00601 0.32 1.440 0.00096 9.29 0.000116 <2.0 0.161 0.00005 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1 1-Aug-12 L1190018-1 0.0027 0.07 6.5 0.0038 0.0029 3.30 0.194 0.000011 0.0012 0.00466 <0.30 1.45 0.0007 9.8 0.000069 <2.0 0.128 0.00005 <0.00010
5-Sep-12 L1206302-1 0.0014 0.03 3 0.0016 0.0016 2.74 0.10 <0.000010 0.0012 0.0025 <0.30 1.12 0.0006 5.2 0.000035 <2.0 0.123 0.00003 <0.00010
5-Oct-12 L1221669-11 0.0013 0.07 2.8 0.0011 0.00134 3.47 0.087 <0.000010 0.0016 0.00157 <0.30 0.923 0.00121 3.11 0.000035 <2.0 0.201 0.00001 <0.00010
9-Feb-13 L1267868-8 0.0007 0.04 0.9 0.0003 0.0010 5.40 0.10 <0.000010 0.0018 0.0009 <0.30 1.20 0.00138 2.3 <0.000010 3.4 0.324 <0.000010 <0.00010
4-Mar-13 L1275970-21 0.0006 0.03 0.7 0.0003 0.0015 5.45 0.09 <0.000010 0.0021 0.00081 <0.30 1.100 0.00128 2.35 <0.000010 3.5 0.324 <0.000010 <0.00010
31-Mar-13 L1285027-17 0.0008 0.03 0.8 0.0003 0.0016 5.82 0.11 <0.000010 0.00185 0.00087 <0.30 1.25 0.00142 2.4 <0.000010 3.6 0.359 <0.000010 <0.00010
5-Jun-13 L1313500-6 0.0023 0.10 5.1 0.0022 0.0014 2.72 0.12 <0.000010 0.00153 0.00256 <0.30 0.78 0.00089 3.8 0.000029 <2.0 0.135 0.00002 <0.00010
3-Sep-13 L1359396-3 0.0017 0.03 4.1 0.0023 0.0016 2.60 0.13 <0.000010 0.00099 0.00269 <0.30 1.22 0.00054 6.0 0.000052 <2.0 0.103 0.00004 <0.00010

18-Nov-13 L1393661-25 0.00150 0.068 1.4 0.00053 0.00131 5.01 0.136 <0.000010 0.00173 0.00124 <0.30 1.13 0.00144 2.30 <0.000010 2.2 0.290 <0.000010 <0.00010
26-Nov-13 L1398084-3 0.00124 0.085 2.3 0.00085 0.00150 4.91 0.118 <0.000010 0.00187 0.00135 <0.30 0.99 0.00130 2.38 <0.000010 2.2 0.285 <0.000010 <0.00010
3-Dec-13 L1400285-16 0.00128 0.049 0.9 0.00035 0.00132 4.89 0.130 <0.000010 0.00151 0.00120 <0.30 1.020 0.00143 2.41 <0.000010 2.4 0.286 <0.000010 <0.00010
10-Dec-13 L1403324-15 0.0012 0.067 2.1 0.0008 0.0019 5.17 0.117 <0.000010 0.00186 0.00146 <0.30 1.15 0.00153 2.7 <0.000010 2.6 0.303 0.00001 <0.00010
20-Dec-13 L1406946-17 0.00095 0.033 0.9 0.0004 0.00159 4.79 0.106 <0.000010 0.00153 0.00112 <0.30 1.02 0.00121 2.4 <0.000010 2.4 0.290 <0.000010 <0.00010
15-Jan-14 L1413912-5 0.00267 0.069 5.6 0.0025 0.00196 4.74 0.199 <0.000010 0.00151 0.00376 <0.30 1.45 0.00147 6.0 0.000065 <2.0 0.205 0.00003 <0.00010
1-Apr-14 L1440389-14 0.00112 0.047 1.3 0.0004 0.00134 5.76 0.141 <0.000010 0.00167 0.00102 <0.30 1.18 0.00144 2.3 <0.000010 3.2 0.331 <0.000010 <0.00010

27-May-14 L1462243-1 0.00177 0.061 4.3 0.0016 0.00153 2.91 0.091 <0.000010 0.00151 0.00253 <0.30 0.87 0.00106 3.8 0.000029 <2.0 0.154 0.00002 <0.00010
3-Jun-14 L1466849-15 0.00222 0.087 4.9 0.0020 0.00153 2.78 0.107 <0.000010 0.00131 0.00260 <0.30 0.81 0.00099 3.8 0.000028 <2.0 0.148 0.00002 <0.00010
8-Jun-14 L1469016-15 0.00252 0.115 4.4 0.0024 0.00105 2.55 0.129 <0.000010 0.00106 0.00254 <0.30 0.61 0.00082 2.1 0.000022 <2.0 0.149 0.00002 <0.00010
19-Jun-14 L1475203-15 0.00197 0.105 4.2 0.0018 0.00174 2.64 0.118 <0.000010 0.00129 0.00240 <0.30 0.78 0.00077 4.4 0.000031 <2.0 0.137 0.00003 <0.00010
26-Jun-14 L1479007-24 0.00446 0.113 10.0 0.0050 0.00381 4.43 0.268 0.000019 0.00169 0.00711 0.32 1.79 0.00102 11.8 0.000129 <2.0 0.136 0.00007 <0.00010
2-Jul-14 L1482361-20 0.00698 0.123 16.2 0.0086 0.00591 5.84 0.418 0.000022 0.00199 0.01110 0.60 2.24 0.00113 15.9 0.000190 <2.0 0.139 0.00011 0.00011
9-Sep-14 L1517070-12 0.00281 0.045 5.2 0.0048 0.00182 3.47 0.191 0.000011 0.00124 0.00434 <0.30 1.21 0.00078 6.1 0.000055 <2.0 0.149 0.00004 <0.00010
12-Sep-14 L1517902-24 Replicate1 0.00129 0.037 2.8 0.0013 0.00133 2.65 0.096 <0.000010 0.00111 0.00198 <0.30 0.92 0.00067 3.9 0.000020 <2.0 0.139 0.00002 <0.00010
12-Sep-14 L1517902-21 Replicate2 0.00143 0.039 3.0 0.0014 0.00153 2.82 0.103 <0.000010 0.00120 0.00219 <0.30 0.97 0.00073 4.4 0.000022 <2.0 0.140 0.00002 <0.00010
21-Sep-14 L1522239-3 0.02260 0.147 52.0 0.0266 0.01870 17.20 1.310 0.000173 0.00380 0.04410 1.43 5.42 0.00281 40.1 0.000723 2.5 0.228 0.00029 0.00032
28-Sep-14 L1527109-7 0.02720 0.169 61.0 0.0311 0.02050 19.90 1.540 0.000181 0.00384 0.05140 2.31 5.92 0.00282 41.6 0.000800 2.5 0.260 0.00034 0.00036
4-Oct-14 L1529967-14 0.00904 0.069 21.5 0.0096 0.00788 8.86 0.541 <0.000050 0.00204 0.01640 0.65 3.92 0.00121 22.1 0.000236 <2.0 0.182 0.00015 0.00019

11-Nov-14 L1546887-6 0.00125 0.080 2.3 0.0007 0.00123 4.49 0.095 <0.000010 0.00165 0.00163 <0.30 1.00 0.00132 2.3 <0.000010 <2.0 0.247 <0.000010 <0.00010
18-Nov-14 L1549335-12 0.00142 0.116 3.6 0.0011 0.00161 4.55 0.111 <0.000010 0.00203 0.00167 <0.30 1.09 0.00161 2.6 <0.000010 <2.0 0.268 0.00001 <0.00010
26-Nov-14 L1552499-2 Replicate1 0.00116 0.077 2.0 0.0006 0.00135 4.59 0.103 <0.000010 0.00167 0.00139 <0.30 1.04 0.00138 2.3 <0.000010 2.1 0.261 <0.000010 <0.00010
26-Nov-14 L1552499-3 Replicate2 0.00115 0.07750 1.940 0.000615 0.00133 4.61 0.1030 <0.000010 0.001690 0.00141 <0.30 1.040 0.00135 2.25 <0.000010 <2.0 0.263 <0.000010 <0.00010
4-Dec-14 L1556366-1 0.0012 0.10 3 0.0008 0.0015 4.92 0.11 <0.000010 0.0019 0.0015 <0.30 1.13 0.0016 2.37 <0.000010 2.2 0.297 <0.000010 <0.00010
7-Dec-14 L1556392-13 0.0012 0.09 2 0.001 0.0012 5.1 0.11 <0.000010 0.0018 0.0014 <0.30 1.13 0.0016 2.4 <0.000010 2.4 0.308 0.00001 <0.00010
22-Feb-15 L1581377-11 0.0008 0.041 1.2 0.0004 <0.00050 4.33 0.083 <0.000010 0.00163 0.00093 <0.30 0.93 0.00134 2.25 <0.000010 2.6 0.304 <0.000010 <0.00010
12-May-15 L1612636-22 0.00250 0.055 6.1 0.0021 0.00210 3.90 0.137 <0.0000050 0.00162 0.00404 <0.30 0.95 0.00141 4.76 0.000041 <2.0 0.183 0.00003 <0.00010
26-Aug-15 L1665599-21 0.00279 0.06150 6.390 0.003070 0.00220 3.88 0.1730 0.000009 0.001400 0.00366 <0.30 1.570 0.00086 7.84 0.000062 <2.0 0.139 0.00005 <0.00010
17-Nov-15 L1704732-3 0.0015 0.09 3 0.001 0.0014 5.2 0.11 <0.0000050 0.0018 0.0017 <0.30 1.06 0.0014 2.5 <0.000010 <2.0 0.264 <0.000010 <0.00010
23-Jan-16 L1727972-19 0.0011 0.059 1.9 0.0006 0.00220 5.66 0.111 <0.0000050 0.00195 0.00136 <0.30 1.26 0.00150 2.54 <0.000010 2.8 0.331 0.00001 <0.00010
26-Apr-16 L1761558-37 0.00161 0.052 3.9 0.0011 0.00140 3.63 0.074 <0.0000050 0.00171 0.00156 <0.30 0.86 0.00137 2.89 0.000014 <2.0 0.196 0.00001 <0.00010
16-Jul-16 L1800582-12 0.00363 0.04070 8.480 0.004140 0.00400 4.06 0.2360 0.000017 0.001240 0.00577 <0.30 1.860 0.00070 9.96 0.000099 <2.0 0.123 0.00006 <0.00010

25-Oct-2016 L1850386-4 0.00135 0.0784 2.18 0.000726 0.0014 5.05 0.112 <0.0000050 0.00189 0.00150 <0.30 1.18 0.00159 2.15 <0.000010 <2.0 0.279 0.000010 <0.00010
11-Feb-2017 L1891018-11 0.00062 0.0203 0.659 0.000234 0.0016 5.22 0.0675 <0.0000050 0.00183 0.00078 <0.30 1.20 0.00191 2.31 <0.000010 2.6 0.331 <0.000010 <0.00010
21-May-2017 L1929753-29 0.00883 0.0902 18.3 0.00965 0.0068 7.14 0.551 0.000072 0.00191 0.0165 0.78 1.89 0.00167 12.7 0.000238 <2.0 0.198 0.000111 <0.00010
26-Aug-2017 L1983785-2 0.0105 0.0849 23.2 0.0132 0.0090 9.35 0.629 0.000053 0.00186 0.0156 1.04 3.70 0.00119 21.6 0.000275 <2.0 0.196 0.000175 0.00018
21-Nov-2017 L2028734-25  0.00198 0.116 3.42 0.000911 0.0016 5.63 0.142 <0.0000050 0.00205 0.00204 <0.30 1.24 0.00176 2.58 <0.000010 2.4 0.317 0.00001 <0.00010
20-Feb-2018 L2061201-2 Replicate1 0.001 0.0274 0.799 0.000261 0.0015 6.01 0.111 <0.0000050 0.00195 0.00117 <0.30 1.51 0.00169 2.41 <0.000010 3.1 0.374 <0.000010 <0.00010
20-Feb-2018 L2061201-35 Replicate2 0.001 0.027 0.787 0.000256 0.0013 6.05 0.108 <0.0000050 0.00183 0.0012 <0.30 1.47 0.00168 2.38 <0.000010 3.2 0.338 <0.000010 <0.00010
10-May-2018 L2093552-31  0.00302 0.0602 7.65 0.00266 0.0027 4.23 0.161 <0.000025 0.00181 0.00362 0.34 1.14 0.00152 4.66 0.000045 <2.0 0.178 0.00003 <0.00010

UR1B
9-Feb-13 L1267868-17 Replicate1 0.00035 0.018 0.4 0.0002 <0.00050 3.80 0.049 <0.000010 0.00306 0.00051 <0.30 1.360 0.00098 2.33 <0.000010 2.3 0.264 <0.000010 <0.00010
9-Feb-13 L1267868-7 Replicate2 0.0004 0.02 0.4 0.0002 <0.00050 3.69 0.048 <0.000010 0.0031 0.00051 <0.30 1.32 0.00101 2.3 <0.000010 2.3 0.264 <0.000010 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1B 4-Mar-13 L1275970-23 0.0003 0.01 0.4 0.0002 0.00075 3.74 0.04 <0.000010 0.0030 <0.00050 <0.30 1.32 0.00091 2.4 <0.000010 2.4 0.258 <0.000010 <0.00010
31-Mar-13 L1285027-19 0.0003 0.01 0.4 0.0001 0.00080 3.94 0.05 <0.000010 0.0032 <0.00050 <0.30 1.40 0.00103 2.4 <0.000010 2.4 0.283 <0.000010 <0.00010
4-Jun-13 L1313121-29 Replicate1 0.0016 0.07 3.8 0.0017 0.0013 2.32 0.08 <0.000010 0.00229 0.00191 <0.30 0.90 0.00078 3.65 0.000020 <2.0 0.129 0.00002 <0.00010
4-Jun-13 L1313121-26 Replicate2 0.0016 0.06 3.8 0.0018 0.00130 2.21 0.08 <0.000010 0.00223 0.00194 <0.30 0.86 0.00076 3.7 0.000024 <2.0 0.126 0.00002 <0.00010

10-Sep-13 L1362721-1 0.0017 0.02 4 0.0027 0.0020 2.36 0.11 <0.000010 0.0014 0.00287 <0.30 1.37 0.0004 6.3 0.000044 <2.0 0.096 0.00004 <0.00010
21-Dec-13 L1406946-28 0.0005 0.017 0.5 0.0002 0.00107 3.32 0.059 <0.000010 0.00279 0.00141 <0.30 1.150 0.00094 2.30 <0.000010 <2.0 0.248 <0.000010 <0.00010
15-Jan-14 L1413912-4 0.00265 0.0432 5.230 0.003750 0.00181 3.84 0.165 <0.000010 0.002160 0.00433 <0.30 1.580 0.00091 6.52 0.0001 <2.0 0.165 0.00003 <0.00010
1-Apr-14 L1440389-33 0.00049 0.021 0.6 0.0002 0.00067 3.83 0.063 <0.000010 0.00313 0.00053 <0.30 1.24 0.00101 2.3 <0.000010 2.2 0.261 <0.000010 <0.00010
2-Jul-14 L1482361-18 0.00595 0.098 12.50 0.0136 0.00469 4.96 0.357 <0.000050 0.00145 0.00984 0.58 1.860 0.00082 12.10 0.000142 <2.0 0.129 0.00008 <0.00010

11-Nov-14 L1546887-3 0.0008 0.042 1.4 0.0005 0.00080 3.07 0.06 <0.000010 0.00266 0.00112 <0.30 1.120 0.00092 2.46 <0.000010 <2.0 0.198 <0.000010 <0.00010
UR2

26-Jun-08 L650936-24 0.0013 0.049 2.4 0.0018 <0.0050 2.39 0.08 <0.000010 0.00161 0.00210 <0.30 1.080 0.00057 4.47 0.000028 <2.0 0.114 <0.00010 0.00027
10-Sep-08 L683687-10 0.0009 0.017 2.0 0.0016 <0.0050 2.13 0.06 0.000016 0.00162 0.00166 <0.30 1.13 0.00044 3.88 0.000088 <2.0 0.101 <0.00010 <0.00010
6-Dec-08 L717413-9 0.0002 0.01 0.3 0.0002 <0.0050 2.27 0.03 <0.000010 0.0022 <0.00050 <0.30 0.97 0.0009 2.68 <0.000010 <2.0 0.144 <0.00010 <0.00010

28-Mar-09 L748538-8 0.0001 0.01 0.2 0.0001 <0.0050 3.33 0.02 <0.000010 0.00273 <0.00050 <0.30 1.26 0.00083 2.6 <0.000010 3.0 0.198 <0.00010 <0.00010
27-May-09 L771080-9 0.00180 0.037 2.99 0.0017 <0.0050 2.97 0.092 <0.000010 0.00169 0.00302 <0.30 1.18 0.00094 5.21 0.000032 <2.0 0.122 <0.00010 <0.00010
8-Jun-09 L776835-7 0.00443 0.050 10.5 0.0052 <0.0050 4.56 0.291 0.000032 0.00171 0.00862 0.33 2.14 0.00084 15.20 0.000089 <2.0 0.142 <0.00010 <0.00010
13-Jun-09 L778602-3 Replicate1 0.0032 0.053 6.7 0.0032 <0.0050 3.37 0.16 <0.000010 0.00153 0.00583 <0.30 1.69 0.00066 10.70 0.000069 <2.0 0.103 <0.00010 <0.00010
13-Jun-09 L778602-2 Replicate2 0.0039 0.07 7.8 0.0040 <0.0050 3.91 0.17 <0.000010 0.00176 0.00784 <0.30 2.050 0.00069 11.70 0.000096 <2.0 0.098 <0.00010 <0.00010
19-Jun-09 L781603-5 0.0024 0.05 5.1 0.0027 <0.0050 3.08 0.14 <0.000010 0.00155 0.00468 <0.30 1.550 0.00064 8.74 0.000057 <2.0 0.105 <0.00010 <0.00010
2-Jul-09 L787346-5 0.0010 0.046 1.6 0.0011 <0.0050 2.54 0.06 <0.000010 0.00174 0.00143 <0.30 0.86 0.00074 3.3 0.000013 <2.0 0.138 <0.00010 <0.00010

4-Aug-09 L801967-10 0.0028 0.029 5.5 0.0041 <0.0050 3.03 0.176 <0.000010 0.00129 0.00469 <0.30 1.73 0.00045 8.26 0.000054 <2.0 0.090 <0.00010 <0.00010
22-Aug-09 L809879-4 0.00190 0.019 4.1 0.0029 <0.0050 2.43 0.121 <0.000010 0.00126 0.00322 <0.30 1.42 0.00041 7.1 0.000046 <2.0 0.090 <0.00010 <0.00010
13-Sep-09 L817873-2 0.00304 0.022 6.99 0.0042 <0.0050 3.49 0.183 <0.000010 0.00138 0.00604 <0.30 1.930 0.00062 12.10 0.000086 <2.0 0.095 <0.00010 <0.00010
27-Sep-09 L824535-12 Replicate1 0.00133 0.019 2.9 0.0017 <0.0050 2.34 0.078 <0.000010 0.00168 <0.0030 <0.30 1.20 0.00057 6.06 <0.000040 <2.0 0.105 <0.00010 <0.00010
27-Sep-09 L824535-2 Replicate2 0.0014 0.02 3.1 0.0021 <0.0050 2.51 0.08 <0.000010 0.0018 <0.0040 <0.30 1.280 0.00070 6.24 0.000035 <2.0 0.112 <0.00010 <0.00010
31-Oct-09 L837185-2 0.0013 0.03 2.8 0.0028 <0.0050 2.63 0.08 <0.000010 0.00184 0.00285 <0.30 1.090 0.00063 4.81 0.000028 <2.0 0.120 <0.00010 <0.00010
27-Nov-09 L844495-5 0.0002 0.010 0.2 0.00016 <0.0050 3.0 0.03 <0.000010 0.00272 <0.00050 <0.30 1.140 0.00063 2.46 <0.000010 <2.0 0.200 <0.00010 <0.00010
1-May-10 L884476-10 0.0004 0.020 1.0 0.00053 <0.0050 2.66 0.03 <0.000010 0.00214 0.00057 <0.30 0.912 0.00069 2.70 <0.000010 <2.0 0.166 <0.00010 <0.00010
5-Jul-10 L905787-2 0.0008 0.03 1.7 0.0013 <0.0050 2.07 0.06 <0.000010 0.0018 0.00117 <0.30 0.92 0.00030 3.5 0.000045 <2.0 0.109 <0.00010 <0.00010

27-Aug-10 L926457-2 0.0007 0.02 1.2 0.0013 <0.0050 1.51 0.06 <0.000010 0.00162 0.00138 <0.30 0.76 0.00041 2.24 0.000013 <2.0 0.083 <0.00010 <0.00010
15-Nov-10 L955725-2 0.00050 0.021 1.0 0.00062 <0.0050 2.47 0.036 <0.000010 0.00209 0.00099 <0.30 0.948 0.00063 3.15 <0.000010 <2.0 0.151 <0.00010 <0.00010
31-Mar-11 L991777-1 0.0002 0.013 0.3 0.0002 <0.0050 3.06 0.022 0.000096 0.00227 <0.00050 <0.30 1.12 0.00070 2.7 <0.000010 2.4 0.199 <0.00010 <0.00010

4-Jul-11 L1026874-12 0.0011 0.04 2.4 0.0013 0.00120 2.08 0.07 <0.000010 0.00140 0.00170 <0.30 0.979 0.00042 4.62 <0.000020 <2.0 0.109 0.00002 <0.00010
4-Sep-11 L1054465-2 0.0155 0.09 32.6 0.0190 0.01380 13.70 0.84 <0.000050 0.00277 0.02890 1.15 5.180 0.00106 37.80 0.000319 3.2 0.180 0.00022 0.00021
9-Jan-12 L1103291-16 0.0002 0.01 0.4 0.0002 <0.00050 2.7 0.03 <0.000010 0.00246 <0.00050 <0.30 1.170 0.00061 2.83 <0.000010 2.1 0.186 <0.000010 <0.00010

27-Mar-12 L1131394-2 0.0002 0.00 0.1 0.0001 0.00077 3.55 0.03 <0.000010 0.00277 <0.00050 <0.30 1.390 0.00084 2.64 <0.000010 2.7 0.232 <0.000010 <0.00010
28-Jun-12 L1171583-1 0.0026 0.07 6 0.0027 0.00218 3.12 0.16 <0.000010 0.0018 0.0050 <0.30 1.350 0.0006 7.92 0.000055 <2.0 0.112 0.00004 <0.00010
5-Sep-12 L1206302-2 0.0010 0.02 2.4 0.0025 0.0011 1.91 0.06 <0.000010 0.0013 0.00187 <0.30 0.94 0.00039 4.2 0.000020 <2.0 0.090 0.00002 <0.00010
9-Feb-13 L1267868-6 0.00014 0.007 0.2 0.0001 <0.00050 3.33 0.020 <0.000010 0.00279 <0.00050 <0.30 1.30 0.00086 2.7 <0.000010 2.9 0.227 <0.000010 <0.00010
4-Mar-13 L1275970-27 Replicate1 0.0001 0.01 0.2 0.0001 0.00051 3.29 0.02 <0.000010 0.00320 <0.00050 <0.30 1.300 0.00078 2.80 <0.000010 3.0 0.233 <0.000010 <0.00010
4-Mar-13 L1275970-22 Replicate2 0.0001 0.01 0.2 0.0001 0.00072 3.6 0.02 <0.000010 0.00265 <0.00050 <0.30 1.330 0.00081 2.83 <0.000010 3.0 0.233 <0.000010 <0.00010
31-Mar-13 L1285027-34 Replicate1 0.0002 0.007 0.2 0.00008 <0.00050 3.7 0.02 <0.000010 0.00285 <0.00050 <0.30 1.400 0.00094 2.75 <0.000010 3.1 0.248 <0.000010 <0.00010
31-Mar-13 L1285027-20 Replicate2 0.0002 0.01 0.2 0.0001 0.00067 3.7 0.02 <0.000010 0.00284 <0.00050 <0.30 1.390 0.00086 2.71 <0.000010 3.0 0.251 0.00001 <0.00010
4-Jun-13 L1313121-25 0.0014 0.04 3.6 0.0014 0.00138 2.30 0.08 <0.000010 0.0018 0.00220 <0.30 0.94 0.00058 5.2 0.000036 <2.0 0.108 0.00002 <0.00010
2-Sep-13 L1359396-1 0.00142 0.013 3.4 0.0020 0.00122 2.15 0.090 <0.000010 0.00132 0.00257 <0.30 1.22 0.00032 7.3 0.000032 <2.0 0.079 0.00003 <0.00010

21-Dec-13 L1406946-24 0.00030 0.008 0.3 0.0001 0.00102 3.00 0.032 <0.000010 0.00260 0.00050 <0.30 1.14 0.00083 2.7 <0.000010 2.3 0.202 <0.000010 <0.00010
15-Jan-14 L1413912-3 0.00405 0.041 8.82 0.00443 0.00315 4.57 0.232 <0.000010 0.00192 0.00665 0.35 1.670 0.00077 10.50 0.000076 <2.0 0.137 0.00004 <0.00010
1-Apr-14 L1440389-29 0.0002 0.010 0.3 0.00011 0.00077 3.52 0.030 <0.000010 0.00281 <0.00050 <0.30 1.270 0.00093 2.63 <0.000010 2.8 0.246 <0.000010 <0.00010
2-Jul-14 L1482361-17 0.0051 0.07 11.4 0.0055 0.00433 4.62 0.30 0.000021 0.00160 0.00909 0.53 1.750 0.00069 12.50 0.000114 <2.0 0.116 0.00007 <0.00010

11-Nov-14 L1546887-2 0.0006 0.02 1.1 0.0004 0.00085 2.86 0.04 <0.000010 0.00251 0.00104 <0.30 1.160 0.00079 3.07 <0.000010 <2.0 0.172 0.00002 <0.00010
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR2 22-Feb-15 L1581377-13 Replicate1 0.0002 0.01 0.3 0.0001 <0.00050 2.62 0.02 <0.000010 0.00248 <0.00050 <0.30 1.090 0.00077 2.60 <0.000010 2.3 0.201 <0.000010 <0.00010
22-Feb-15 L1581377-12 Replicate2 0.0002 0.01 0.3 0.0001 <0.00050 2.56 0.02 <0.000010 0.00251 <0.00050 <0.30 1.060 0.00081 2.62 <0.000010 2.3 0.202 <0.000010 <0.00010
12-May-15 L1612636-18 Replicate1 0.0020 0.03 5.0 0.00189 0.00160 3.2 0.12 0.000008 0.00182 0.00378 <0.30 1.110 0.00091 6.53 0.000036 <2.0 0.136 0.00003 <0.00010
12-May-15 L1612636-20 Replicate2 0.0021 0.03 5.0 0.0020 0.00180 3.2 0.12 0.000005 0.00192 0.00378 <0.30 1.160 0.00084 6.18 0.000042 <2.0 0.140 0.00003 <0.00010
26-Aug-15 L1665599-20 Replicate1 0.0014 0.02 3.0 0.0016 0.00160 2.5 0.08 <0.0000050 0.00160 0.00233 <0.30 1.200 0.00042 5.26 0.000027 <2.0 0.103 0.00002 <0.00010
26-Aug-15 L1665599-17 Replicate2 0.0012 0.02 2.8 0.0014 0.00170 2.29 0.08 <0.0000050 0.00157 0.00210 <0.30 1.140 0.00044 4.80 0.000023 <2.0 0.099 0.00002 <0.00010
17-Nov-15 L1704732-1 0.0004 0.02 0.8 0.0002 <0.0010 2.99 0.03 <0.0000050 0.00244 0.00066 <0.30 1.050 0.00081 2.74 <0.000010 <2.0 0.173 <0.000010 <0.00010
23-Jan-16 L1727972-34 Replicate1 0.0002 0.01 0.4 0.00015 <0.0010 3.5 0.03 <0.0000050 0.00283 <0.00050 <0.30 1.370 0.00096 2.78 <0.000010 2.4 0.225 <0.000010 <0.00010
23-Jan-16 L1727972-20 Replicate2 0.0002 0.01 0.4 0.0001 0.00140 3.4 0.02 <0.0000050 0.00273 <0.00050 <0.30 1.310 0.00087 2.69 <0.000010 2.4 0.219 <0.000010 <0.00010
26-Apr-16 L1761558-36 0.0007 0.02 1.8 0.0006 <0.0010 2.5 0.04 <0.0000050 0.00198 0.00096 <0.30 0.958 0.00074 3.12 <0.000010 <2.0 0.141 <0.000010 <0.00010
16-Jul-16 L1800582-13 0.0033 0.02 7.7 0.0040 0.0035 3.6 0.19 0.000009 0.00145 0.00558 <0.30 1.760 0.00044 10.30 0.000083 <2.0 0.097 0.00005 <0.00010

25-Oct-2016 L1850386-15 Replicate1 0.00046 0.0280 0.887 0.000359 <0.0010 3.00 0.0378 <0.0000050 0.00293 0.00074 <0.30 1.17 0.000827 2.40 <0.000010 <2.0 0.193 <0.000010 <0.00010
25-Oct-2016 L1850386-5 Replicate2 0.00039 0.0230 0.676 0.000256 <0.0010 2.97 0.0334 <0.0000050 0.00276 0.00061 <0.30 1.20 0.00102 2.39 <0.000010 <2.0 0.184 <0.000010 <0.00010
11-Feb-2017 L1891018-10 0.00015 0.00342 0.147 0.000082 <0.0010 3.14 0.0173 <0.0000050 0.00263 <0.00050 <0.30 1.15 0.00103 2.80 <0.000010 2.3 0.218 <0.000010 <0.00010
21-May-2017 L1929753-28 0.0106 0.102 23.5 0.0121 0.0074 9.22 0.592 0.000050 0.00238 0.0180 1.05 2.53 0.00123 20.5 0.000253 2.3 0.166 0.000116 0.00016
26-Aug-2017 L1983785-3 0.00772 0.0465 15.2 0.00938 0.0063 6.36 0.404 <0.000050 0.00161 0.0129 0.84 2.38 0.00068 16.3 0.000184 <2.0 0.14 0.000102 0.00013
21-Nov-2017 L2028734-12  0.00058 0.0261 0.905 0.000331 <0.0010 3.73 0.0408 <0.0000050 0.00281 0.0009 <0.30 1.05 0.000974 2.72 <0.000010 2.1 0.196 <0.000010 <0.00010
20-Feb-2018 L2061201-1  0.00012 0.00283 0.078 <0.000050 <0.0010 3.72 0.015 <0.0000050 0.00281 <0.00050 <0.30 1.38 0.000953 2.68 <0.000010 2.6 0.239 <0.000010 <0.00010
10-May-2018 L2093552-29 Replicate1 0.00211 0.0298 4.8 0.002 0.0023 3.46 0.118 <0.000025 0.00177 0.0034 <0.30 1.2 0.000818 5.36 0.000035 <2.0 0.139 0.000027 <0.00010
10-May-2018 L2093552-32 Replicate2 0.00228 0.0307 5.25 0.00212 0.0025 3.55 0.125 0.000008 0.00184 0.00368 <0.30 1.26 0.000813 5.89 0.000039 <2.0 0.136 0.000029 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
EUR1

25-Jun-08 L650936-16 <0.010 <0.000010 <0.0010 0.0018 0.0066 <0.00010 <0.00010 0.0070 <0.00050 <0.00050 <0.010 <0.000017 5.7 <0.00050 <0.00010 0.00034 <0.030 0.000059 <0.0050
9-Sep-08 L682706-7 <0.010 <0.000010 <0.0010 <0.0010 <0.0050 <0.00010 <0.00010 0.0118 <0.00050 <0.00050 <0.010 <0.000017 11.0 <0.00050 <0.00010 <0.00010 <0.030 <0.000050 <0.0050

EUR2
26-Jun-08 L650936-17 <0.010 <0.000010 <0.0010 0.0027 0.0102 <0.00010 <0.00010 0.0173 <0.00050 <0.00050 <0.010 <0.000017 13.6 <0.00050 <0.00010 0.00033 <0.030 <0.000050 <0.0050
25-Jul-08 L662220-1 <0.010 <0.000010 <0.0010 0.0011 0.0139 <0.00010 <0.00010 0.0220 <0.00050 <0.00050 <0.010 <0.000017 16.6 <0.00050 <0.00010 0.00024 <0.030 <0.000050 <0.0050

21-Aug-08 50155642b Replicate1 <0.0005 0.000009 <0.002 0.0014 - - - - - - - - - - - - - - -
21-Aug-08 50155642a Replicate2 <0.0005 0.000008 <0.002 0.0008 - - - - - - - - - - - - - - -
9-Sep-08 L682706-8 <0.010 0.000016 <0.0010 <0.0010 <0.0050 <0.00010 <0.00010 0.0265 <0.00050 <0.00050 <0.010 <0.000017 20.2 <0.00050 <0.00010 <0.00010 <0.030 <0.000050 <0.0050

17-Sep-08 L686098-5 0.011 0.000014 <0.0010 0.0022 0.0204 <0.00010 <0.00010 0.0226 <0.00050 <0.00050 <0.010 <0.000017 15.1 <0.00050 <0.00010 0.0002 <0.030 <0.000050 <0.0050
25-Sep-08 L688714-5 <0.010 0.000020 <0.0010 0.0011 0.0034 <0.00010 <0.00010 0.0313 <0.00050 <0.00050 <0.010 <0.000017 26.0 <0.00050 <0.00010 0.00031 <0.030 <0.000050 <0.0050
2-Oct-08 L691752-1 0.026 0.000038 0.0022 0.0074 0.0560 <0.00010 <0.00010 0.0225 <0.00050 <0.00050 <0.010 0.000041 13.4 <0.00050 <0.00010 0.00029 <0.030 <0.000050 <0.0050
9-Oct-08 L694973-5 <0.010 0.000023 <0.0010 <0.0020 0.005 <0.00010 <0.00010 0.0286 <0.00050 <0.00050 <0.010 <0.000017 22.7 <0.00050 <0.00010 0.0004 <0.030 <0.000050 <0.0050
29-Oct-08 L703445-6 Replicate1 <0.010 0.000027 <0.0010 0.0054 0.004 <0.00010 <0.00010 0.0304 <0.00050 <0.00050 <0.010 <0.000017 25.4 <0.00050 <0.00010 0.0002 <0.030 <0.000050 <0.0050
29-Oct-08 L703445-5 Replicate2 <0.010 0.000022 <0.0010 0.0018 0.0046 <0.00010 <0.00010 0.0310 <0.00050 <0.00050 <0.010 <0.000017 26.3 <0.00050 <0.00010 0.0002 <0.030 <0.000050 <0.0050
27-May-09 L771080-10 <0.010 0.000010 <0.0010 0.0027 0.0131 <0.00010 <0.00010 0.0176 <0.00050 <0.00050 <0.010 <0.000010 14.9 <0.00050 <0.00010 0.0004 <0.030 <0.000050 <0.0050
8-Jun-09 L776835-6 0.011 0.000014 0.0018 0.011 0.0256 <0.00010 <0.00010 0.0149 <0.00050 <0.00050 <0.010 <0.000010 10.1 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050
13-Jun-09 L778602-8 0.021 0.000021 0.0023 <0.0070 0.0226 <0.00010 <0.00010 0.0141 <0.00050 <0.00050 <0.010 <0.000010 10.3 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050
19-Jun-09 L781603-1 <0.010 <0.000010 <0.0010 <0.0030 0.0163 <0.00010 <0.00010 0.0149 <0.00050 <0.00050 <0.010 <0.000010 11.3 <0.00050 <0.00010 0.0002 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-1 <0.010 <0.000010 <0.0010 0.002 0.0100 <0.00010 <0.00010 0.0167 <0.00050 <0.00050 <0.010 <0.000010 12.7 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050

4-Aug-09 L801967-13 0.013 0.000020 0.0019 0.0064 0.0567 <0.00010 <0.00010 0.0208 <0.00050 <0.00050 <0.010 <0.000010 11.5 <0.00050 <0.00010 <0.00020 <0.030 <0.000050 <0.0050
23-Aug-09 L809851-13 <0.010 0.000015 <0.0010 <0.0010 0.0077 <0.00010 <0.00010 0.0248 <0.00050 <0.00050 <0.010 <0.000010 16.6 <0.00050 <0.00010 <0.00010 <0.030 <0.000050 <0.0050
13-Sep-09 L817873-1 0.015 0.000027 0.0016 <0.0060 0.0594 <0.00010 <0.00010 0.0278 <0.00050 <0.00050 <0.010 0.000010 14.6 <0.00050 <0.00010 0.00018 <0.030 <0.000050 <0.0050
27-Sep-09 L824535-1 <0.010 0.000017 <0.0010 <0.0010 0.0112 <0.00010 <0.00010 0.0273 <0.00050 <0.00050 <0.010 <0.000010 18.9 <0.00050 <0.00010 0.00033 <0.030 <0.000050 <0.0050
31-Oct-09 L837185-12 Replicate1 <0.010 0.000017 <0.0010 <0.0010 0.0029 <0.00010 <0.00010 0.0271 <0.00050 <0.00050 <0.010 <0.000010 23.7 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
31-Oct-09 L837185-1 Replicate2 <0.010 0.000016 <0.0010 <0.0010 0.0030 <0.00010 <0.00010 0.0262 <0.00050 <0.00050 <0.010 <0.000010 22.8 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
25-Nov-09 L844495-1 <0.010 0.000024 <0.0010 <0.0010 0.003 <0.00010 <0.00010 0.0338 <0.00050 <0.00050 <0.010 <0.000010 30.5 <0.00050 <0.00010 0.00034 <0.030 <0.000050 <0.0050

STC1
22-Feb-18 L2061201-33  <0.010 0.000102 <0.00050 <0.0030 0.004 0.00063 0.00039 0.0666 <0.00010 <0.000050 <0.010 0.00002 58.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00250
27-Mar-18 L2074292-12 Replicate1 <0.010 0.000101 <0.00050 <0.0030 0.004 0.00061 0.00034 0.0621 <0.00010 <0.000050 <0.010 0.00002 59.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00350
27-Mar-18 L2074292-13 Replicate2 <0.010 0.000108 <0.00050 <0.0030 0.004 0.00061 0.00034 0.0622 <0.00010 <0.000050 <0.010 0.00002 61.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00350
22-Apr-18 L2084010-9  <0.010 0.000088 <0.00050 <0.0030 0.009 0.00047 0.00038 0.0573 <0.00010 <0.000050 <0.010 0.00003 61.7 <0.00010 <0.00010 0.001 <0.030 <0.000050 0.00370
10-May-18 L2093552-28  0.068 0.000061 0.0092 0.010 0.026 0.00034 0.00027 0.0323 <0.00010 <0.000050 <0.010 0.00001 28.1 <0.00010 <0.00010 0.001 <0.030 <0.000050 0.00110
17-Jun-18 L2115837-9 Replicate1 0.293 0.000152 0.0393 0.041 0.070 0.00050 0.00047 0.0314 <0.00010 <0.000050 <0.010 0.00001 21.8 <0.00010 <0.00010 <0.00050 0.062 <0.000050 <0.0010
17-Jun-18 L2115837-16 Replicate2 0.299 0.000148 0.0399 0.041 0.075 0.00049 0.00046 0.0312 <0.00010 <0.000050 <0.010 0.00001 20.6 <0.00010 <0.00010 <0.00050 0.073 0.00005 <0.0010
15-Jul-18 L2132363-9  0.319 0.000122 0.0302 0.027 0.121 0.00039 0.00070 0.0200 <0.00010 <0.000050 <0.010 <0.0000050 14.8 0.00019 <0.00010 <0.00050 0.104 0.00007 <0.0010

CC1
26-Jun-08 L650936-20 <0.010 <0.000010 <0.0010 0.0121 0.0068 <0.00010 <0.00010 0.0128 <0.00050 <0.00050 <0.010 0.000262 9.8 <0.00050 <0.00010 <0.00040 <0.030 <0.000050 <0.0050
10-Sep-08 L683687-14 <0.010 <0.000010 <0.0010 0.0206 0.0021 0.00013 <0.00010 0.0208 <0.00050 <0.00050 <0.010 0.000502 13.3 <0.00050 <0.00010 <0.00030 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-11 <0.010 <0.000010 <0.0010 0.0176 <0.0020 0.00010 <0.00010 0.0202 <0.00050 <0.00050 <0.010 0.000394 15.3 <0.00050 <0.00010 0.00029 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-3 <0.010 <0.000010 <0.0010 0.0171 0.0082 <0.00010 <0.00010 0.0101 <0.00050 <0.00050 <0.010 0.000339 7.7 <0.00050 <0.00010 0.00027 <0.030 <0.000050 <0.0050

22-Aug-09 L809879-2 <0.010 <0.000010 <0.0010 0.0138 0.0075 0.00012 <0.00010 0.0208 <0.00050 <0.00050 <0.010 0.000456 14.7 <0.00050 <0.00010 0.00025 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-27 Replicate1 <0.010 0.000020 <0.0010 0.0211 0.0084 <0.00010 <0.00010 0.0231 <0.00050 <0.00050 <0.010 0.000570 23.3 <0.00050 <0.00010 0.00024 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-3 Replicate2 <0.010 0.000017 <0.0010 0.0197 0.0082 <0.00010 <0.00010 0.0229 <0.00050 <0.00050 <0.010 0.000543 21.4 <0.00050 <0.00010 0.00025 <0.030 <0.000050 <0.0050
13-May-12 L1150408-2 Replicate1 <0.010 0.000020 <0.0010 0.0353 0.017 0.00011 <0.00010 0.0211 <0.00010 <0.00050 <0.010 0.00082 20.4 <0.00010 <0.00010 0.001 <0.030 <0.000050 0.00139
13-May-12 L1150408-1 Replicate2 <0.010 0.000017 <0.0010 0.035 0.02 0.00012 <0.00010 0.0212 <0.00010 <0.00050 <0.010 0.00083 19.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00120
28-May-12 L1155050-19 <0.010 0.000013 0.0013 0.030 0.02 <0.00010 <0.00010 0.0135 <0.00010 <0.00050 <0.010 0.00046 11 0.00015 <0.00010 <0.00050 <0.030 <0.000050 0.00113
28-Jun-12 L1171583-3 <0.010 <0.000010 <0.0010 0.0195 0.011 <0.00010 <0.00010 0.0102 <0.00010 <0.00050 <0.010 0.00035 7.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00063
1-Aug-12 L1190018-23 <0.010 <0.000010 <0.0010 0.018 0.01 <0.00010 <0.00010 0.0122 <0.00010 <0.00050 <0.010 0.00043 8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00078
5-Sep-12 L1206302-19 <0.010 <0.000010 <0.0010 0.018 0.0066 0.00015 0.00011 0.0215 <0.00010 <0.00050 <0.010 0.00060 14 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0012
5-Oct-12 L1221669-14 <0.010 <0.000010 <0.0010 0.026 0.01 0.00011 <0.00010 0.0187 <0.00010 <0.00050 <0.010 0.00061 14.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00129

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

CC1 3-Dec-12 L1246043-52 Replicate1 <0.010 0.000026 <0.0010 0.0258 0.005 0.00014 <0.00010 0.0276 <0.00010 <0.00050 <0.010 0.000758 26.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00133
3-Dec-12 L1246043-26 Replicate2 <0.010 0.000026 <0.0010 0.026 0.00 0.00015 <0.00010 0.0279 <0.00010 <0.00050 <0.010 0.00070 29 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00140
10-Feb-13 L1267868-22 Replicate1 <0.010 0.00004 <0.0010 0.026 0.01 0.00017 <0.00010 0.0296 <0.00010 <0.00050 <0.010 0.00065 28 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0011
10-Feb-13 L1267868-20 Replicate2 <0.010 0.000035 <0.0010 0.024 0.008 0.00016 <0.00010 0.0313 <0.00010 <0.00050 <0.010 0.00068 29 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0005
4-Mar-13 L1275970-19 <0.010 0.00004 <0.0010 0.024 0.01 0.00016 0.00010 0.0314 <0.00010 <0.00050 <0.010 0.00068 31 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0016
31-Mar-13 L1285027-14 <0.010 0.00005 <0.0010 0.022 0.01 0.00017 0.00010 0.0333 <0.00010 <0.00050 <0.010 0.00068 34.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00156
5-Jun-13 L1313500-10 <0.010 <0.000010 <0.0010 0.016 0.01 <0.00010 <0.00010 0.0100 <0.00010 <0.00050 <0.010 0.00031 6.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050

10-Sep-13 L1362721-5 <0.010 0.000021 <0.0010 0.014 0.01 0.00021 0.00012 0.0302 <0.00010 <0.00050 <0.010 0.00053 24.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00190
21-Dec-13 L1406946-26 <0.010 0.000022 <0.0010 0.027 0.01 0.00012 <0.00010 0.0245 <0.00010 <0.00050 <0.010 0.00071 23.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00149
15-Jan-14 L1413912-13 <0.010 0.000023 <0.0010 0.035 0.035 0.00010 0.00012 0.0214 <0.00010 <0.00050 <0.010 0.00060 21.2 0.00012 <0.00010 0.001 <0.030 <0.000050 0.00144
1-Apr-14 L1440389-39 Replicate1 <0.010 0.000040 <0.0010 0.0236 0.008 0.00015 0.00010 0.0305 <0.00010 <0.00050 <0.010 0.00066 32.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00155
1-Apr-14 L1440389-20 Replicate2 <0.010 0.000045 <0.0010 0.028 0.009 0.00014 <0.00010 0.0310 <0.00010 <0.00050 <0.010 0.00068 30.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00136
2-Jul-14 L1482361-23 <0.010 0.000016 0.0012 0.031 0.01 <0.00010 <0.00010 0.0087 <0.00010 <0.00050 <0.010 0.00022 5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00054

11-Nov-14 L1546887-21 <0.010 0.000013 <0.0010 0.021 0.008 0.00011 <0.00010 0.0209 <0.00010 <0.00050 <0.010 0.00060 20.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00129
22-Feb-15 L1581377-22 <0.010 0.000024 <0.0010 0.021 0.008 0.00013 <0.00010 0.0254 <0.00010 <0.00050 <0.010 0.00057 25.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00065
12-May-15 L1612636-23 <0.010 <0.000010 <0.00050 0.020 0.010 <0.00010 <0.00010 0.0117 <0.00010 <0.000050 <0.010 0.00037 9.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-22 <0.010 <0.000010 <0.00050 0.013 0.009 0.00013 <0.00010 0.0231 <0.00010 <0.000050 <0.010 0.00047 17.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00160
17-Nov-15 L1704732-6 <0.010 0.000016 <0.00050 0.022 0.007 <0.00010 <0.00010 0.0220 <0.00010 <0.000050 <0.010 0.00058 20.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-16 <0.010 0.000023 <0.00050 0.018 0.006 0.00012 <0.00010 0.0260 <0.00010 <0.000050 <0.010 0.00049 26.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00170
26-Apr-16 L1761558-21 <0.010 <0.000010 <0.00050 0.020 0.011 <0.00010 <0.00010 0.0147 <0.00010 <0.000050 <0.010 0.00043 12.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

25-Oct-2016 L1850386-1 <0.010 0.000014 <0.00050 0.0149 0.0066 0.00013 <0.00010 0.0240 <0.00010 <0.000050 <0.010 0.000480 20.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0013
11-Feb-2017 L1891018-13 <0.010 0.000031 <0.00050 0.0177 0.0040 0.00011 <0.00010 0.0280 <0.00010 <0.000050 <0.010 0.000468 27.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0013
21-May-2017 L1929753-34 Replicate1 <0.018 0.000065 0.00518 0.0946 0.0291 <0.00010 <0.00010 0.0125 <0.00010 <0.000050 <0.010 0.000281 7.56 <0.00010 <0.00010 0.00061 <0.030 <0.000050 <0.0010
21-May-2017 L1929753-33 Replicate2 <0.012 0.000100 0.00510 0.133 0.0291 <0.00010 <0.00010 0.0132 <0.00010 <0.000050 <0.010 0.000297 6.95 <0.00010 <0.00010 0.00062 <0.030 <0.000050 <0.0010
26-Aug-2017 L1983785-24 <0.010 <0.000010 <0.00050 0.0139 0.0126 <0.00010 <0.00010 0.0156 <0.00010 <0.000050 <0.010 0.000438 11.3 <0.00010 <0.00010 0.00059 <0.030 <0.000050 0.0013
24-Nov-2017 L2028734-30  <0.010 0.000022 <0.00050 0.0224 0.0064 0.00011 <0.00010 0.0268 <0.00010 <0.000050 <0.010 0.000748 22.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0015

UR0
2-Jul-09 L787346-35 <0.010 0.000013 <0.0010 0.002 0.020 <0.00010 <0.00010 0.0216 <0.00050 <0.00050 <0.010 <0.000010 15.5 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050

4-Aug-09 L801967-1 0.061 0.000043 0.0045 0.013 0.114 <0.00010 0.00014 0.0333 <0.00050 <0.00050 <0.010 <0.000010 11.6 <0.00050 <0.00010 <0.00030 0.066 <0.000050 <0.0050
25-Nov-09 L844495-28 <0.010 0.000015 <0.0010 <0.0010 0.003 <0.00010 <0.00010 0.0354 <0.00050 <0.00050 <0.010 <0.000010 34.6 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050

ECM7
26-Jun-08 L650936-18 0.12 0.00006 0.0115 0.0098 0.0894 0.00026 0.00061 0.0215 <0.00050 <0.00050 <0.010 <0.000017 16.7 <0.00050 <0.00010 0.00076 0.094 0.000078 <0.0050
10-Sep-08 L683687-16 0.087 0.000060 0.0087 0.0074 0.0796 0.00026 0.00045 0.0214 <0.00050 <0.00050 <0.010 <0.000017 17.4 <0.00050 <0.00010 <0.00070 0.074 0.000051 <0.0050
22-Aug-09 L809879-20 0.403 0.000140 0.0362 0.0345 0.1020 0.00029 0.00083 0.0241 <0.00050 <0.00050 <0.010 <0.000010 17.1 <0.00050 <0.00010 0.00026 0.067 0.000050 <0.0050

ECM8
26-Jun-08 L650936-19 0.068 0.000038 0.0072 0.0091 0.0677 0.00177 0.00045 0.0183 <0.00050 <0.00050 <0.010 <0.000017 13.1 <0.00050 <0.00010 0.00056 0.069 0.000069 <0.0050
10-Sep-08 L683687-17 0.068 0.000060 0.0068 0.0066 0.0477 0.00541 0.00045 0.0211 <0.00050 <0.00050 <0.010 <0.000017 16.5 <0.00050 <0.00010 <0.00040 0.043 <0.000050 <0.0050
6-Dec-08 L717413-18 <0.010 0.00005 <0.0010 0.0042 <0.0070 0.00659 0.00023 0.0304 <0.00050 <0.00050 <0.010 0.000035 24.3 <0.00050 <0.00010 0.00055 <0.030 0.000072 <0.0050

28-Mar-09 L748538-15 <0.010 0.000086 <0.0010 0.0036 0.0040 0.00856 0.00027 0.0418 <0.00050 <0.00050 <0.010 0.000028 33.8 <0.00050 <0.00010 0.00034 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-2 0.016 0.000022 0.0019 0.0040 0.0480 0.00131 0.00025 0.0153 <0.00050 <0.00050 <0.010 0.000014 11.6 <0.00050 <0.00010 0.00037 0.054 0.000062 <0.0050

22-Aug-09 L809879-1 0.378 0.000146 0.0351 0.0308 0.0476 0.00195 0.00069 0.0233 <0.00050 <0.00050 <0.010 <0.000010 17.4 <0.00050 <0.00010 0.00014 <0.030 <0.000050 <0.0050
27-Nov-09 L844495-26 Replicate1 <0.010 0.000044 <0.0010 0.0033 0.0064 0.00644 0.00024 0.0332 <0.00050 <0.00050 <0.010 0.000022 27.5 <0.00050 <0.00010 0.00046 <0.030 <0.000050 <0.0050
27-Nov-09 L844495-2 Replicate2 <0.010 0.000040 <0.0010 0.0032 0.0055 0.00625 0.00023 0.0331 <0.00050 <0.00050 <0.010 0.000021 25.9 <0.00050 <0.00010 0.00032 <0.030 <0.000050 <0.0050
10-Feb-13 L1267868-23 <0.010 0.000041 <0.0010 0.0097 0.0056 0.00316 0.00023 0.0449 <0.00010 <0.00050 <0.010 0.000032 31.8 <0.00010 0.00012 <0.00050 <0.030 <0.000050 0.00286
4-Mar-13 L1275970-20 <0.010 0.000043 <0.0010 0.0096 0.0054 0.00343 0.00026 0.0436 <0.00010 <0.00050 <0.010 0.000035 32.2 <0.00010 0.00012 <0.00050 <0.030 <0.000050 0.00354
31-Mar-13 L1285027-12 <0.010 0.000051 <0.0010 0.0090 0.0049 0.00304 0.00024 0.0485 <0.00010 <0.00050 0.011 0.000034 35.1 0.00013 <0.00010 <0.00050 <0.030 <0.000050 0.00402
5-Jun-13 L1313500-11 0.035 0.000022 0.0036 0.0121 0.0413 0.00067 0.00022 0.0141 <0.00010 <0.00050 <0.010 0.000030 11.6 0.00015 0.00012 0.00057 0.034 <0.000050 <0.00050

10-Sep-13 L1362721-6 0.272 0.000108 0.0244 0.0261 0.1160 0.00056 0.00071 0.0260 <0.00010 <0.00050 <0.010 <0.000010 15.5 0.00015 <0.00010 <0.00050 0.085 0.000067 0.00053
21-Dec-13 L1406946-25 <0.010 0.000034 <0.0010 0.0061 0.0067 0.00295 0.00021 0.0352 <0.00010 <0.00050 <0.010 0.000020 26.5 0.00011 <0.00010 <0.00050 <0.030 <0.000050 0.00220
15-Jan-14 L1413912-19 Replicate1 0.060 0.000053 0.0047 0.0108 0.0587 0.00198 0.00038 0.0376 <0.00010 <0.00050 <0.010 0.000021 27.1 0.00018 <0.00010 0.00073 0.117 0.000106 0.00221
15-Jan-14 L1413912-14 Replicate2 0.056 0.000051 0.0043 0.0108 0.0164 0.00196 0.00027 0.0368 <0.00010 <0.00050 <0.010 0.000020 28.4 0.00013 <0.00010 0.00054 <0.030 <0.000050 0.00209

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

ECM8 1-Apr-14 L1440389-21 <0.010 0.000048 <0.0010 0.0052 0.0063 0.00280 0.00023 0.0481 <0.00010 <0.00050 <0.010 0.000023 33.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00310
2-Jul-14 L1482361-24 0.231 0.000118 0.0239 0.0355 0.1190 0.00042 0.00041 0.0187 <0.00010 <0.00050 <0.010 <0.000010 11.2 0.00013 <0.00010 <0.00050 0.079 <0.000050 <0.00050

11-Nov-14 L1546887-22 Replicate1 <0.010 0.000033 <0.0010 0.0046 0.0104 0.00123 0.00029 0.0319 <0.00010 <0.00050 <0.010 0.000025 26.4 <0.00010 0.00016 <0.00050 <0.030 <0.000050 0.00162
11-Nov-14 L1546887-23 Replicate2 <0.010 0.000030 <0.0010 0.0048 0.0097 0.00126 0.00028 0.0321 <0.00010 <0.00050 <0.010 0.000021 26.3 <0.00010 0.00016 <0.00050 <0.030 <0.000050 0.00159

ECM9
10-Feb-13 L1267868-21 <0.010 0.000040 <0.0010 0.0044 0.0043 0.00189 0.00026 0.0377 <0.00010 <0.00050 <0.010 0.000030 31.7 <0.00010 <0.00010 0.00074 <0.030 0.000074 0.00111
4-Mar-13 L1275970-28 Replicate1 <0.010 0.000045 <0.0010 0.0049 0.0036 0.00205 0.00021 0.0398 <0.00010 <0.00050 <0.010 0.000023 34.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00193
4-Mar-13 L1275970-18 Replicate2 <0.010 0.000045 <0.0010 0.0041 0.0038 0.00203 0.00025 0.0377 <0.00010 <0.00050 <0.010 0.000022 32.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00179

31-Mar-13 L1285027-13 <0.010 0.000049 <0.0010 0.0042 0.0039 0.00205 0.00024 0.0416 <0.00010 <0.00050 <0.010 0.000022 35.9 0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00231
5-Jun-13 L1313500-9 0.030 0.000021 0.0030 0.0097 0.0644 0.00061 0.00025 0.0149 <0.00010 <0.00050 <0.010 0.000027 11.6 0.00012 0.00011 0.00056 0.057 <0.000050 <0.00050

10-Sep-13 L1362721-4 0.201 0.000085 0.0181 0.0188 0.1880 0.00054 0.00062 0.0243 <0.00010 <0.00050 <0.010 <0.000010 16.3 0.00026 <0.00010 <0.00050 0.142 0.000102 0.00057
21-Dec-13 L1406946-27 <0.010 0.000035 <0.0010 0.0044 0.0049 0.00182 0.00025 0.0329 <0.00010 <0.00050 <0.010 0.000021 28.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00154
15-Jan-14 L1413912-11 0.025 0.000043 0.0027 0.0100 0.0230 0.00113 0.00027 0.0261 <0.00010 <0.00050 <0.010 0.000035 24.9 <0.00010 <0.00010 0.00058 0.040 <0.000050 0.00129
1-Apr-14 L1440389-19 <0.010 0.000051 <0.0010 0.0037 0.0038 0.00184 0.00023 0.0412 <0.00010 <0.00050 <0.010 0.000021 34.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00209
2-Jul-14 L1482361-22 0.230 0.000110 0.0218 0.0313 0.1110 0.00046 0.00043 0.0195 <0.00010 <0.00050 <0.010 <0.000010 12.1 0.00015 <0.00010 <0.00050 0.091 0.000051 0.00059

11-Nov-14 L1546887-20 <0.010 0.000034 <0.0010 0.0037 0.0089 0.00100 0.00031 0.0301 <0.00010 <0.00050 <0.010 0.000025 27.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00125
UR1A

26-Jun-08 L650936-21 0.041 0.000030 0.0046 <0.0070 0.0472 0.00150 0.00035 0.0187 <0.00050 <0.00050 <0.010 <0.000017 14.0 <0.00050 <0.00010 <0.00060 0.041 <0.000050 <0.0050
10-Sep-08 L683687-9 0.050 0.000052 0.0057 0.0061 0.0306 0.00420 0.00039 0.0225 <0.00050 <0.00050 <0.010 0.000018 18.6 <0.00050 <0.00010 <0.00040 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-10 <0.010 0.000035 <0.0010 0.0032 <0.0070 0.00330 0.00028 0.0276 <0.00050 <0.00050 <0.010 0.000034 25.0 <0.00050 <0.00010 0.00035 <0.030 <0.000050 <0.0050

29-Mar-09 L749298-5 <0.010 0.000046 <0.0010 0.0023 0.0035 0.00342 0.00027 0.0353 <0.00050 <0.00050 <0.010 0.000024 33.8 <0.00050 <0.00010 0.00038 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-30 Replicate1 0.013 0.000020 0.0017 0.0032 0.0807 0.00110 0.00046 0.0175 <0.00050 <0.00050 <0.010 0.000030 13.7 <0.00050 0.00018 0.00088 0.188 <0.000050 <0.0050
2-Jul-09 L787346-6 Replicate2 0.018 0.000026 0.0023 0.0046 0.0358 0.00114 0.00027 0.0157 <0.00050 <0.00050 <0.010 0.000022 13.3 <0.00050 <0.00010 0.00039 0.048 <0.000050 <0.0050
5-Jul-09 L788462-9 0.016 0.000028 0.0021 0.0061 0.0365 0.00107 0.00025 0.0147 <0.00050 <0.00050 <0.010 0.000019 12.6 <0.00050 <0.00010 0.00031 0.032 <0.000050 <0.0050

22-Aug-09 L809879-5 0.313 0.000150 0.0288 0.0238 0.0463 0.00168 0.00050 0.0218 <0.00050 <0.00050 <0.010 <0.000010 18.3 <0.00050 <0.00010 0.00016 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-6 0.021 0.000050 0.0025 0.0075 0.0094 0.00303 0.00029 0.0299 <0.00050 <0.00050 <0.010 0.000025 27.0 <0.00050 <0.00010 0.00043 <0.030 <0.000050 <0.0050
17-Jan-10 L855505-2 0.034 0.000050 0.0028 0.0055 0.0057 0.00271 0.00028 0.0301 <0.00050 <0.00050 <0.010 0.000024 27.0 <0.00050 <0.00010 0.00030 <0.030 <0.000050 <0.0050
3-Mar-10 L866873-2 <0.010 0.000038 <0.0010 0.0019 <0.0070 0.00232 0.00027 0.0316 <0.00050 <0.00050 <0.010 0.000022 28.8 <0.00050 <0.00010 0.00031 <0.030 <0.000050 <0.0050
28-Mar-10 L873293-1 <0.010 0.000034 <0.0010 0.0047 0.0174 0.00193 0.00026 0.0261 <0.00050 <0.00050 <0.010 0.000033 23.5 <0.00050 <0.00010 0.00053 0.041 <0.000050 <0.0050
1-May-10 L884476-8 <0.010 0.000022 <0.0010 0.0037 0.0126 0.00165 0.00021 0.0212 <0.00050 <0.00050 <0.010 0.000041 20.2 <0.00050 <0.00010 0.00062 <0.030 <0.000050 <0.0050
26-May-10 L891484-2 0.029 0.000028 0.0033 0.0060 0.0243 0.00131 0.00025 0.0162 <0.00050 <0.00050 <0.010 0.000026 14.2 <0.00020 <0.00010 0.00044 <0.030 <0.000050 <0.0050

5-Jul-10 L905787-3 0.043 0.000040 0.0049 0.0047 0.0229 0.00207 0.00039 0.0204 <0.00050 <0.00050 <0.010 0.000017 17.0 <0.00020 <0.00010 0.00033 <0.030 <0.000050 <0.0050
3-Aug-10 L916942-2 0.223 0.000113 0.0236 0.0204 0.1080 0.00076 0.00047 0.0231 <0.00050 <0.00050 <0.010 <0.000010 16.8 0.00026 <0.00010 0.00017 0.064 <0.000050 <0.0050
27-Aug-10 L926457-3 0.019 0.000034 0.0028 0.0093 0.0357 0.00110 0.00039 0.0211 <0.00050 <0.00050 <0.010 0.000016 16.6 <0.00020 <0.00010 0.00024 <0.030 <0.000050 <0.0050
28-Sep-10 L938295-2 0.377 0.000171 0.0394 0.0390 0.0467 0.00143 0.00047 0.0212 <0.00050 <0.00050 <0.010 0.000012 17.0 <0.00020 <0.00010 0.00096 0.040 <0.000050 <0.0050
21-Oct-10 L946802-2 <0.010 0.000026 <0.0010 0.0051 0.0203 0.00210 0.00028 0.0239 <0.00050 <0.00050 <0.010 0.000034 19.5 0.00016 <0.00010 0.00056 <0.030 <0.000050 <0.0050
15-Nov-10 L955725-3 <0.010 0.000025 <0.0010 0.0048 0.0112 0.00171 0.00029 0.0243 <0.00050 <0.00050 <0.010 0.000034 23.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
15-Dec-10 L963832-2 <0.010 0.000040 <0.0010 <0.0030 0.0052 0.00213 0.00029 0.0330 <0.00050 <0.00050 <0.010 0.000021 29.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
1-Feb-11 L975149-3 <0.010 0.000035 <0.0010 <0.0030 0.0036 0.00270 0.00026 0.0312 <0.00050 <0.00050 <0.010 0.000018 27.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
5-Mar-11 L985810-3 <0.010 0.000037 <0.0010 <0.0030 <0.0030 0.00200 0.00023 0.0358 <0.00050 <0.00050 <0.010 0.000018 35.1 0.00013 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-4 <0.010 0.000038 <0.0010 <0.0030 0.0081 0.00199 0.00027 0.0330 <0.00050 <0.00050 <0.010 0.000017 30.5 <0.00010 <0.00010 0.00096 <0.030 <0.000050 <0.0050
2-May-11 L1002688-9 <0.010 0.000034 <0.0010 <0.0030 0.0076 0.00162 0.00026 0.0319 <0.00050 <0.00050 <0.010 0.000026 27.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
4-Jun-11 L1014013-2 0.121 0.000047 0.0096 0.0122 0.0619 0.00084 0.00027 0.0159 <0.00050 <0.00050 <0.010 0.000016 13.2 0.00018 <0.00010 0.00058 0.057 <0.000050 <0.0050
4-Jul-11 L1026874-13 0.040 0.000031 0.0046 0.0072 0.0303 0.00100 0.00035 0.0179 <0.00010 <0.00050 <0.010 0.000020 15.0 0.00022 <0.00010 <0.00050 0.031 <0.000050 0.00069

1-Aug-11 L1039955-2 0.046 0.000033 0.0050 0.0068 0.1080 0.00095 0.00046 0.0199 <0.00010 <0.00050 <0.010 0.000014 15.1 0.00023 <0.00010 <0.00050 0.096 0.000065 <0.00050
4-Sep-11 L1054465-3 0.666 0.000300 0.0763 0.0780 0.0727 0.00091 0.00071 0.0240 <0.00010 <0.00050 <0.010 <0.000010 17.1 0.00017 <0.00010 0.00095 0.033 <0.000050 <0.00050
1-Oct-11 L1067383-2 0.026 0.000039 0.0023 0.0058 0.0306 0.00161 0.00033 0.0258 <0.00010 <0.00050 <0.010 0.000034 22.8 0.00014 <0.00010 0.00065 0.031 <0.000050 0.00107

26-Oct-11 L1079029-13 0.021 0.000036 0.0017 0.0054 0.0255 0.00165 0.00033 0.0271 <0.00010 <0.00050 <0.010 0.000033 22.8 0.00010 <0.00010 0.00055 0.033 <0.000050 0.00113
27-Nov-11 L1091310-12 Replicate1 <0.010 0.000038 <0.0010 0.0040 0.0317 0.00198 0.00035 0.0312 <0.00010 <0.00050 <0.010 0.000021 29.4 0.00010 <0.00010 <0.00050 0.072 0.000070 0.00124
27-Nov-11 L1091310-3 Replicate2 <0.010 0.000037 <0.0010 0.0041 0.007 0.00199 0.00027 0.0320 <0.00010 <0.00050 <0.010 0.000021 28.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00117

9-Jan-12 L1103291-3 <0.010 0.000029 <0.0010 0.0043 0.0106 0.00221 0.00029 0.0280 <0.00010 <0.00050 <0.010 0.000020 25.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00073
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 27-Feb-12 L1119935-4 Replicate1 <0.010 0.000039 <0.0010 <0.0030 0.0043 0.00194 0.00025 0.0376 <0.00010 <0.00050 <0.010 0.000014 35.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00149
27-Feb-12 L1119935-3 Replicate2 <0.010 0.000043 <0.0010 <0.0030 0.0041 0.00193 0.00026 0.0374 <0.00010 <0.00050 <0.010 0.000013 35.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00149
27-Mar-12 L1131394-3 <0.010 0.000048 <0.0010 <0.0030 0.0035 0.00208 0.00024 0.0387 <0.00010 <0.00050 <0.010 0.000015 35.0 0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00110
1-May-12 L1143005-2 0.014 0.000033 0.0012 0.0067 0.0184 0.00094 0.00024 0.0242 <0.00010 <0.00050 <0.010 0.000041 22.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00098
28-May-12 L1155050-2 0.061 0.000043 0.0063 0.0128 0.1700 0.00089 0.00027 0.0201 <0.00010 <0.00050 <0.010 0.000039 16.3 0.00040 0.00011 0.00092 0.160 0.000102 0.00106
28-Jun-12 L1171583-2 0.079 0.000051 0.0090 0.0131 0.1310 0.00065 0.00034 0.0176 <0.00010 <0.00050 <0.010 0.000014 14.7 0.00028 <0.00010 0.00055 0.106 0.000078 0.00058
1-Aug-12 L1190018-2 0.140 0.000064 0.0112 0.0141 0.1330 0.00063 0.00048 0.0189 <0.00010 <0.00050 <0.010 0.000014 14.5 0.00035 <0.00010 <0.00050 0.121 0.000077 0.00054
5-Sep-12 L1206302-3 0.090 0.000043 0.0076 0.0098 0.0464 0.00078 0.00036 0.0191 <0.00010 <0.00050 <0.010 <0.000010 15.3 0.00015 <0.00010 <0.00050 0.044 <0.000050 0.00061
5-Oct-12 L1221669-13 0.013 0.000033 0.0011 0.0050 0.0179 0.00119 0.00032 0.0255 <0.00010 <0.00050 <0.010 0.000027 21.4 <0.00010 <0.00010 0.00073 <0.030 <0.000050 0.00095
9-Feb-13 L1267868-11 <0.010 0.000038 <0.0010 <0.0030 0.0037 0.00157 0.00030 0.0373 <0.00010 <0.00050 <0.010 0.000019 32.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00083
4-Mar-13 L1275970-17 <0.010 0.000041 <0.0010 0.0030 0.0041 0.00164 0.00027 0.0360 <0.00010 <0.00050 <0.010 0.000018 31.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00129

31-Mar-13 L1285027-15 <0.010 0.000045 <0.0010 <0.0030 0.0033 0.00165 0.00025 0.0404 <0.00010 <0.00050 <0.010 0.000018 36.0 0.00012 <0.00010 <0.00050 <0.030 <0.000050 0.00154
5-Jun-13 L1313500-8 0.036 0.000027 0.0038 0.0102 0.0412 0.00063 0.00022 0.0151 <0.00010 <0.00050 <0.010 0.000027 13.1 0.00013 <0.00010 0.00055 0.032 <0.000050 <0.00050

10-Sep-13 L1362721-14 Replicate1 0.186 0.000085 0.0179 0.0192 0.1010 0.00050 0.00050 0.0244 <0.00010 <0.00050 <0.010 <0.000010 17.1 0.00015 <0.00010 <0.00050 0.069 <0.000050 0.00059
10-Sep-13 L1362721-7 Replicate2 0.204 0.000084 0.0174 0.0163 0.1020 0.00052 0.00047 0.0243 <0.00010 <0.00050 <0.010 <0.000010 16.7 0.00019 <0.00010 <0.00050 0.069 <0.000050 0.00066
18-Nov-13 L1393661-24 0.014 0.000039 <0.0010 0.0032 0.0056 0.00125 0.00030 0.0341 <0.00010 <0.00050 <0.010 0.000021 30.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00102
26-Nov-13 L1398084-6 <0.010 0.000033 <0.0010 0.0035 0.0072 0.00146 0.00029 0.0328 <0.00010 <0.00050 <0.010 0.000021 26.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00080
3-Dec-13 L1400285-15 0.021 0.000045 0.0011 0.0038 0.0064 0.00115 0.00029 0.0332 <0.00010 <0.00050 <0.010 0.000022 29.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00098

10-Dec-13 L1403324-14 0.014 0.000040 <0.0010 0.0032 0.0042 0.00125 0.00029 0.0350 <0.00010 <0.00050 <0.010 0.000020 31.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00121
20-Dec-13 L1406946-16 0.015 0.000035 <0.0010 0.0046 0.0088 0.00159 0.00027 0.0326 <0.00010 <0.00050 <0.010 0.000018 28.0 0.00011 <0.00010 <0.00050 <0.030 <0.000050 0.00127
15-Jan-14 L1413912-12 0.019 0.000036 0.0018 0.0088 0.0267 0.00085 0.00030 0.0236 <0.00010 <0.00050 <0.010 0.000054 21.5 0.00013 <0.00010 0.00061 0.042 <0.000050 0.00081
1-Apr-14 L1440389-28 <0.010 0.000042 <0.0010 <0.0030 0.0040 0.00141 0.00026 0.0371 <0.00010 <0.00050 <0.010 0.000020 34.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00154

27-May-14 L1462243-2 0.027 0.000022 0.0033 0.0098 0.046 0.00050 0.00018 0.0161 <0.00010 <0.00050 <0.010 0.000023 12.8 0.00011 <0.00010 0.00058 <0.030 <0.000050 0.00050
3-Jun-14 L1466849-14 0.045 0.000032 0.0044 0.0093 0.0443 0.00049 0.00025 0.0155 <0.00010 <0.00050 <0.010 0.000022 13.4 <0.00010 <0.00010 0.00058 <0.030 <0.000050 0.00062
8-Jun-14 L1469016-16 0.012 0.000032 0.0030 0.0140 0.0475 0.00047 0.00023 0.0167 <0.00010 <0.00050 <0.010 0.000020 12.0 <0.00010 <0.00010 0.00068 0.030 <0.000050 <0.00050
19-Jun-14 L1475203-16 0.030 0.000024 0.0028 0.0072 0.0300 0.00046 0.00022 0.0144 <0.00010 <0.00050 <0.010 0.000018 12.1 0.00013 <0.00010 <0.00050 <0.030 <0.000050 0.00077
26-Jun-14 L1479007-23 0.148 0.000065 0.0138 0.0208 0.6910 0.00057 0.00294 0.0366 <0.00010 <0.00050 <0.010 0.000089 13.8 0.00132 0.00154 0.00537 0.087 0.002760 0.00095
2-Jul-14 L1482361-21 0.222 0.000104 0.0215 0.0321 0.0966 0.00044 0.00042 0.0199 <0.00010 <0.00050 <0.010 <0.000010 12.9 0.00013 <0.00010 <0.00050 0.078 <0.000050 0.00054
9-Sep-14 L1517070-11 0.134 0.000098 0.0155 0.0201 0.0812 0.00072 0.00107 0.0271 <0.00010 <0.00050 <0.010 0.000013 19.3 0.00014 <0.00010 <0.00050 0.059 0.000082 <0.00050
12-Sep-14 L1517902-20 0.061 0.000045 0.0057 0.0081 0.0544 0.00073 0.00047 0.0237 <0.00010 <0.00050 <0.010 0.000012 18.4 <0.00010 <0.00010 <0.00050 0.045 <0.000050 0.00055
21-Sep-14 L1522239-4 0.912 0.000509 0.1430 0.1990 0.2210 0.00071 0.00123 0.0341 <0.00010 <0.00050 <0.010 <0.000010 18.3 0.00038 <0.00010 0.00130 0.161 0.000139 0.00102
28-Sep-14 L1527109-8 0.813 0.000526 0.1170 0.2020 0.5450 0.00069 0.00113 0.0329 <0.00020 <0.00050 0.007 0.000017 16.5 0.00102 0.00031 0.00211 0.541 0.000362 <0.0050
4-Oct-14 L1529967-13 0.122 0.000097 0.0149 0.0259 0.2470 0.00061 0.00055 0.0240 <0.00010 <0.00050 <0.010 0.000011 17.2 0.00051 0.00011 0.00316 0.231 0.000105 0.00071

11-Nov-14 L1546887-7 Replicate1 <0.010 0.000033 <0.0010 <0.0030 0.0085 0.00095 0.00033 0.0292 <0.00010 <0.00050 <0.010 0.000025 26.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00107
11-Nov-14 L1546887-8 Replicate2 <0.010 0.000030 <0.0010 0.0030 0.0073 0.00088 0.00031 0.0285 <0.00010 <0.00050 <0.010 0.000023 26.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00103
18-Nov-14 L1549335-13 <0.010 0.000033 <0.0010 <0.0030 0.0078 0.00094 0.00032 0.0315 <0.00010 <0.00050 <0.010 0.000016 27.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00116
26-Nov-14 L1552499-1 <0.010 0.000033 <0.0010 0.0031 0.0079 0.00108 0.00034 0.0306 <0.00010 <0.00050 <0.010 0.000022 28.1 0.00012 <0.00010 <0.00050 <0.030 <0.000050 0.00122
4-Dec-14 L1556366-2 <0.010 0.000034 <0.0010 <0.0030 0.0044 0.00104 0.00029 0.0315 <0.00010 <0.00050 <0.010 0.000017 29.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00103
7-Dec-14 L1556392-12 <0.010 0.000038 <0.0010 <0.0030 0.0049 0.00104 0.00031 0.0324 <0.00010 <0.00050 <0.010 0.000017 30.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00134
22-Feb-15 L1581377-21 <0.010 0.000031 <0.0010 <0.0030 0.0056 0.00110 0.00029 0.0316 <0.00010 <0.00050 <0.010 0.000017 27.1 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
12-May-15 L1612636-24 0.035 0.000031 0.0046 0.0109 0.047 0.00050 0.00020 0.0180 <0.00010 <0.000050 <0.010 0.000018 15.6 <0.00010 <0.00010 0.00069 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-23 Replicate1 0.106 0.000059 0.0112 0.0109 0.122 0.00063 0.00070 0.0248 <0.00010 <0.000050 <0.010 0.000009 20.1 0.00013 <0.00010 <0.00050 0.107 0.000082 <0.0010
26-Aug-15 L1665599-5 Replicate2 0.102 0.000052 0.0120 0.0127 0.0496 0.00063 0.00064 0.0241 <0.00010 <0.000050 <0.010 0.000014 20.2 <0.00010 <0.00010 <0.00050 0.036 0.000063 <0.0010
17-Nov-15 L1704732-5 <0.010 0.000031 <0.00050 0.0032 0.0092 0.00083 0.00032 0.0280 <0.00010 <0.000050 <0.010 0.000025 26.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-18 <0.010 0.000038 <0.00050 <0.0030 0.004 0.00113 0.00029 0.0368 <0.00010 <0.000050 <0.010 0.000012 33.8 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.00170
26-Apr-16 L1761558-22 0.011 0.000020 0.0010 0.0040 0.036 0.00061 0.00023 0.0200 <0.00010 <0.000050 <0.010 0.000024 17.9 <0.00010 <0.00010 <0.00050 0.047 <0.000050 <0.0010
16-Jul-16 L1800582-11 0.247 0.000096 0.0240 0.0237 0.0425 0.00040 0.00038 0.0224 <0.00010 <0.000050 <0.010 <0.0000050 16.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

25-Oct-2016 L1850386-2 <0.010 0.000038 <0.00050 <0.0030 0.0064 0.00116 0.00042 0.0385 <0.00010 <0.000050 <0.010 0.0000226 33.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0012
11-Feb-2017 L1891018-12 <0.010 0.000038 0.00062 <0.0030 0.0039 0.00097 0.00026 0.0384 <0.00010 <0.000050 <0.010 0.0000143 33.0 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0013
21-May-2017 L1929753-30 0.204 0.000147 0.0293 0.0542 0.0820 0.00048 0.00031 0.0192 <0.00010 <0.000050 <0.010 0.0000191 14.1 0.00012 <0.00010 0.00113 0.077 0.000080 <0.0010
26-Aug-2017 L1983785-1 0.691 0.000328 0.0685 0.0673 0.0716 0.00064 0.00063 0.0298 <0.00010 <0.000050 <0.010 <0.0000050 20.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 21-Nov-2017 L2028734-26  <0.010 0.000043 0.00058 0.0036 0.0126 0.00092 0.00037 0.0333 <0.00010 <0.000050 <0.010 0.0000292 31.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0014
20-Feb-2018 L2061201-12 Replicate1 <0.010 0.000043 <0.00050 <0.0030 <0.0030 0.00092 0.00027 0.0436 <0.00010 <0.000050 <0.010 0.0000118 39.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0014
20-Feb-2018 L2061201-36 Replicate2 <0.010 0.000045 <0.00050 <0.0030 <0.0030 0.00101 0.00026 0.044 <0.00010 <0.000050 <0.010 0.0000157 38 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 0.0013
10-May-2018 L2093552-27  0.035 0.000031 0.00445 0.0076 0.0574 0.00048 0.00022 0.0192 <0.00010 <0.000050 <0.010 0.0000208 16.9 0.00011 <0.00010 0.00073 0.044 <0.000050 <0.0010

UR1
28-May-08 L635965-3 0.243 0.000208 0.0207 0.0755 0.0730 0.00136 0.00045 0.0218 <0.00050 <0.00050 <0.010 0.000117 17.7 <0.00050 0.00019 0.00266 0.049 <0.000050 <0.0050
5-Jun-08 L639617-1 0.105 0.000199 0.0103 0.0542 0.0607 0.00141 0.00015 0.0202 <0.00050 <0.00050 <0.010 0.000276 18.6 <0.00050 0.00077 0.00331 0.036 <0.000050 <0.0050

11-Jun-08 L642688-10 0.044 0.000182 0.0037 0.0472 0.0495 0.00111 <0.00010 0.0182 <0.00050 <0.00050 <0.010 0.000364 17.8 <0.00050 0.00083 0.00317 <0.030 <0.000050 <0.0050
26-Jun-08 L650936-22 0.119 0.000215 0.0083 0.0657 0.0558 0.00107 0.00010 0.0281 <0.00050 <0.00050 <0.010 0.000331 20.9 <0.00050 0.00070 0.00152 <0.030 <0.000050 <0.0050
3-Jul-08 L652071-1 0.430 0.000446 0.0382 0.1660 0.0057 0.00063 <0.00010 0.0281 <0.00050 <0.00050 <0.010 0.000636 18.4 <0.00050 0.00152 0.00093 <0.030 <0.000050 <0.0050
25-Jul-08 L662220-2 0.130 0.000170 0.0098 0.0512 0.0351 0.00132 <0.00010 0.0244 <0.00050 <0.00050 <0.010 0.000281 17.8 <0.00050 0.00054 0.00133 <0.030 <0.000050 <0.0050
10-Sep-08 L683687-8 0.098 0.000153 0.0070 0.0386 0.0453 0.00196 0.00012 0.0270 <0.00050 <0.00050 <0.010 0.000282 21.7 <0.00050 0.00040 0.00125 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-14 Replicate1 <0.010 0.000230 <0.0010 0.0539 0.0497 0.00190 0.00015 0.0302 <0.00050 <0.00050 <0.010 0.000403 37.0 <0.00050 0.00053 0.00651 0.065 0.000054 <0.0050
6-Dec-08 L717413-13 Replicate2 <0.010 0.000223 <0.0010 0.0538 0.0347 0.00189 <0.00010 0.0302 <0.00050 <0.00050 <0.010 0.000388 37.0 <0.00050 0.00053 0.00355 <0.030 <0.000050 <0.0050

29-Mar-09 L749298-3 <0.010 0.000244 <0.0010 0.0483 0.0415 0.00175 0.00019 0.0364 <0.00050 <0.00050 <0.010 0.000450 51.6 <0.00050 0.00050 0.00246 <0.030 <0.000050 <0.0050
2-Jul-09 L787346-4 0.037 0.000146 0.0034 0.0496 0.0438 0.00090 <0.00010 0.0214 <0.00050 <0.00050 <0.010 0.000398 19.9 <0.00050 0.00075 0.00313 <0.030 <0.000050 <0.0050

22-Aug-09 L809879-3 0.177 0.000187 0.0152 0.0411 0.0350 0.00083 0.00012 0.0308 <0.00050 <0.00050 <0.010 0.000093 17.2 <0.00050 0.00011 0.00036 <0.030 <0.000050 <0.0050
26-Nov-09 L844495-4 0.021 0.000268 0.0019 0.0729 0.0523 0.00180 0.00013 0.0318 <0.00050 <0.00050 <0.010 0.000383 39.3 <0.00050 0.00062 0.00380 <0.030 <0.000050 <0.0050
17-Jan-10 L855505-1 0.011 0.000216 <0.0010 0.0366 0.0271 0.00173 0.00016 0.0320 <0.00050 <0.00050 <0.010 0.000348 41.0 <0.00050 0.00046 0.00292 <0.030 <0.000050 <0.0050
3-Mar-10 L866873-1 <0.010 0.000199 <0.0010 0.027 0.0458 0.00149 0.00018 0.0331 <0.00050 <0.00050 <0.010 0.000270 42.4 <0.00050 0.00040 0.00302 <0.030 <0.000050 <0.0050
28-Mar-10 L873292-4 0.015 0.000168 <0.0010 0.030 0.03 0.00139 0.00017 0.0277 <0.00050 <0.00050 <0.010 0.00021 33.2 <0.00050 0.00028 0.005 <0.030 <0.000050 <0.0050
1-May-10 L884476-7 0.017 0.000182 0.0015 0.0576 0.2600 0.00130 0.00825 0.0262 <0.00050 <0.00050 <0.010 0.000720 31.8 <0.00050 0.00101 0.05070 2.150 0.001060 <0.0050
26-May-10 L891484-1 0.058 0.00014 0.0050 0.05 0.0 0.00100 0.000 0.0219 <0.00050 <0.00050 <0.010 0.0003 20.3 <0.00020 0.0005 0.00 <0.030 <0.000050 <0.0050

5-Jul-10 L905787-1 0.080 0.00018 0.0068 0.04 0.05 0.00125 <0.00010 0.0284 <0.00050 <0.00050 <0.010 0.0003 21.1 <0.00020 0.0004 0.00 <0.030 <0.000050 <0.0050
3-Aug-10 L916942-1 0.183 0.00019 0.0146 0.04 0.1 0.00054 0.00021 0.0345 <0.00050 <0.00050 <0.010 0.0000 16.2 0.00023 <0.00010 0.00 <0.030 <0.000050 <0.0050
27-Aug-10 L926457-1 0.034 0.00011 0.0028 0.03 0.04 0.00066 <0.00010 0.0268 <0.00050 <0.00050 <0.010 0.0002 19.4 <0.00020 0.0004 0.00 <0.030 <0.000050 <0.0050
28-Sep-10 L938295-1 0.572 0.000347 0.0428 0.061 0.055 0.00099 0.00025 0.0252 <0.00050 <0.00050 <0.010 0.00004 20.4 0.00015 0.00010 0.002 0.03 0.000217 <0.0050
21-Oct-10 L946802-1 0.025 0.000176 0.0021 0.053 0.04 0.00145 0.00013 0.0255 <0.00050 <0.00050 <0.010 0.00031 28.9 0.00016 0.00099 0.005 <0.030 <0.000050 <0.0050
15-Nov-10 L955725-1 <0.010 0.000164 <0.0010 0.049 0.0694 0.00125 0.00012 0.0271 <0.00050 <0.00050 <0.010 0.00032 37.0 <0.00010 0.00077 0.006 <0.030 <0.000050 <0.0050
15-Dec-10 L963832-1 <0.010 0.000256 <0.0010 0.079 0.0865 0.00123 0.00012 0.0350 <0.00050 <0.00050 <0.010 0.00044 43.1 <0.00010 0.00080 0.00305 <0.030 <0.000050 <0.0050
1-Feb-11 L975149-2 <0.010 0.00018 <0.0010 0.037 0.02 0.00171 0.00016 0.0354 <0.00050 <0.00050 <0.010 0.0004 45.2 <0.00010 0.0005 0.00 <0.030 <0.000050 <0.0050
5-Mar-11 L985810-2 <0.010 0.000226 <0.0010 0.038 0.03 0.00114 0.00012 0.0351 <0.00050 <0.00050 0.010 0.0004 53.0 0.00012 0.0005 0.003 <0.030 <0.000050 <0.0050

31-Mar-11 L991777-3 <0.010 0.00020 <0.0010 0.04 0.03 0.00126 0.00018 0.0341 <0.00050 <0.00050 <0.010 0.0004 44.0 <0.00010 0.0005 0.00 <0.030 <0.000050 <0.0050
2-May-11 L1002688-8 <0.010 0.00019 <0.0010 0.03 0.0 0.00112 0.00016 0.0330 <0.00050 <0.00050 <0.010 0.0002 41.2 <0.00010 0.0004 0.00 <0.030 <0.000050 <0.0050
4-Jun-11 L1014013-1 0.206 0.00015 0.0122 0.04 0.0 0.00075 0.0002 0.0204 <0.00050 <0.00050 <0.010 0.0001 17.8 0.00011 0.0004 0.00 <0.030 0.0001 <0.0050
4-Jul-11 L1026874-11 0.091 0.00016 0.0065 0.05 0.07 0.00072 <0.00010 0.0252 <0.00010 <0.00050 <0.010 0.0003 20.1 <0.00010 0.0007 0.00 <0.030 <0.000050 0.00074

1-Aug-11 L1039955-1 0.133 0.00014 0.0090 0.04 0.1 0.00062 0.0004 0.0246 <0.00010 <0.00050 <0.010 0.0002 17.8 0.00014 0.0004 0.00 <0.030 <0.000050 <0.00050
4-Sep-11 L1054465-6 Replicate1 1.030 0.00053 0.0841 0.11 0.10 0.00083 0.00061 0.0313 <0.00010 <0.00050 <0.010 0.0000 20.0 0.00017 <0.00010 0.00 0.0 <0.000050 0.00063
4-Sep-11 L1054465-1 Replicate2 0.978 0.000513 0.0859 0.116 0.10 0.000800 0.000580 0.0301 <0.00010 <0.00050 <0.010 0.00002 19.70 0.00016 <0.00010 0.001 0.05 <0.000050 <0.00050
5-Sep-11 L1054953-19 - - - - - - - - - - - - - - - - - - -
1-Oct-11 L1067383-1 0.054 0.00021 0.0036 0.05 0.1 0.00097 <0.00010 0.0278 <0.00010 <0.00050 <0.010 0.0003 28.8 <0.00010 0.0008 0.00 <0.030 <0.000050 0.0010
26-Oct-11 L1079029-12 0.021 0.000190 0.0017 0.051 0.16 0.00123 0.00092 0.0326 <0.00010 <0.00050 <0.010 0.00046 35.5 0.00017 0.00077 0.022 0.557 0.00029 0.00120
27-Nov-11 L1091310-2 0.014 0.000231 0.0012 0.066 0.0647 0.00134 0.00012 0.0346 <0.00010 <0.00050 <0.010 0.00041 44.3 <0.00010 0.00069 0.003 <0.030 <0.000050 0.00133

9-Jan-12 L1103291-2 <0.010 0.000167 <0.0010 0.0409 0.0380 0.00147 0.00019 0.0313 <0.00010 <0.00050 <0.010 0.000369 39.5 <0.00010 0.00051 0.00479 0.035 <0.000050 0.00083
30-Jan-12 L1111122-2 <0.010 0.000179 <0.0010 0.0209 0.0205 0.00157 0.00017 0.0451 <0.00010 <0.00050 <0.010 0.000251 50.2 <0.00010 0.00025 0.00216 <0.030 <0.000050 0.00101
27-Feb-12 L1119935-2 <0.010 0.000225 <0.0010 0.045 0.038 0.00129 0.00018 0.0428 <0.00010 <0.00050 <0.010 0.00045 54.7 <0.00010 0.00056 0.003 <0.030 <0.000050 0.00167
27-Mar-12 L1131394-1 <0.010 0.000252 <0.0010 0.05 0.06 0.00129 0.00030 0.0406 <0.00010 <0.00050 0.010 0.0005 53.9 0.00010 0.0007 0.00 0.1 <0.000050 0.00152
1-May-12 L1143005-1 0.026 0.00017 0.0020 0.04 0.05 0.00081 0.00024 0.0311 <0.00010 <0.00050 <0.010 0.0002 35.6 <0.00010 0.0005 0.00 <0.030 <0.000050 0.00098

28-May-12 L1155050-1 0.065 0.00017 0.0061 0.09 0.1 0.00077 0.00028 0.0210 <0.00010 <0.00050 <0.010 0.0002 26.6 0.00016 0.0007 0.00 0.0 <0.000050 0.0011
27-Jun-12 L1171873-9 Replicate1 0.152 0.00028 0.0138 0.09 0.0 0.00057 0.00011 0.0255 <0.00010 <0.00050 <0.010 0.000 21 <0.00010 0.001 0.00 <0.030 <0.000050 0.0010
27-Jun-12 L1171873-1 Replicate2 0.159 0.000287 0.0135 0.086 0.04 0.00059 <0.00010 0.0240 <0.00010 <0.00050 <0.010 0.0003 21.8 <0.00010 0.0009 0.002 <0.030 <0.000050 0.00065

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Page 29 of 40



Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

UR1 1-Aug-12 L1190018-1 0.210 0.00021 0.0147 0.05 0.06 0.00050 0.00018 0.0271 <0.00010 <0.00050 <0.010 0.0002 17.8 <0.00010 0.0003 0.00 <0.030 <0.000050 0.00057
5-Sep-12 L1206302-1 0.115 0.00012 0.0073 0.03 0.0 0.00059 0.00011 0.0261 <0.00010 <0.00050 <0.010 0.0002 20.2 <0.00010 0.0002 0.01 <0.030 0.0004 0.00056
5-Oct-12 L1221669-11 0.036 0.00016 0.0028 0.07 0.04 0.00084 0.00010 0.0286 <0.00010 <0.00050 <0.010 0.0004 29.9 <0.00010 0.0008 0.00 <0.030 <0.000050 0.00103
9-Feb-13 L1267868-8 <0.010 0.00022 <0.0010 0.06 0.1 0.00099 0.00014 0.0394 <0.00010 <0.00050 <0.010 0.0005 50.4 <0.00010 0.0006 0.00 <0.030 <0.000050 0.0009
4-Mar-13 L1275970-21 <0.010 0.00021 <0.0010 0.04 0.1 0.00118 0.00016 0.0384 <0.00010 <0.00050 <0.010 0.0004 47.3 <0.00010 0.0005 0.00 <0.030 <0.000050 0.0016
31-Mar-13 L1285027-17 <0.010 0.00025 <0.0010 0.050 0.09 0.00108 0.00037 0.040 <0.00010 <0.00050 <0.010 0.0005 54.8 <0.00010 0.0007 0.01 0.18 0.00007 0.00150
5-Jun-13 L1313500-6 0.066 0.00018 0.0056 0.077 0.04 0.00051 0.00015 0.020 <0.00010 <0.00050 <0.010 0.0003 19.5 <0.00010 0.0009 0.00 <0.030 <0.000050 <0.00050
3-Sep-13 L1359396-3 0.144 0.00012 0.0100 0.031 0.03 0.00041 0.00012 0.029 <0.00010 <0.00050 <0.010 0.00011 16.6 <0.00010 0.0001 <0.00050 <0.030 <0.000050 <0.00050

18-Nov-13 L1393661-25 0.012 0.000202 <0.0010 0.089 0.0869 0.00081 0.00015 0.0398 <0.00010 <0.00050 <0.010 0.00073 44.7 <0.00010 0.00128 0.005 0.04 <0.000050 0.00136
26-Nov-13 L1398084-3 0.018 0.000233 0.0012 0.083 0.067 0.00098 0.00011 0.0360 <0.00010 <0.00050 <0.010 0.00046 40.9 <0.00010 0.00085 0.003 <0.030 <0.000050 0.00130
3-Dec-13 L1400285-16 0.013 0.000177 <0.0010 0.072 0.07 0.00084 0.00013 0.0367 <0.00010 <0.00050 <0.010 0.00063 44.0 <0.00010 0.00101 0.004 <0.030 <0.000050 0.00125
10-Dec-13 L1403324-15 0.026 0.000231 0.0018 0.068 0.0603 0.00083 0.00014 0.0396 <0.00010 <0.00050 <0.010 0.00039 48.5 <0.00010 0.00056 0.0023 <0.030 <0.000050 0.00165
20-Dec-13 L1406946-17 0.014 0.000172 <0.0010 0.054 0.0545 0.00107 0.00014 0.0352 <0.00010 <0.00050 <0.010 0.00045 42.5 <0.00010 0.00067 0.00273 <0.030 <0.000050 0.00142
15-Jan-14 L1413912-5 0.128 0.000234 0.0087 0.055 0.0516 0.00055 0.00016 0.0299 <0.00010 <0.00050 <0.010 0.00018 38.9 0.00012 0.00022 0.00803 0.031 <0.000050 0.00101
1-Apr-14 L1440389-14 <0.010 0.000257 <0.0010 0.075 0.0619 0.00090 0.00016 0.0388 <0.00010 <0.00050 <0.010 0.00054 54.1 <0.00010 0.00088 0.00248 <0.030 <0.000050 0.00151

27-May-14 L1462243-1 0.054 0.000135 0.0048 0.062 0.0528 0.00049 0.00048 0.0208 <0.00010 <0.00050 <0.010 0.00017 22.3 <0.00010 0.00047 0.00310 0.085 <0.000050 0.00070
3-Jun-14 L1466849-15 0.066 0.000159 0.0055 0.073 0.0489 0.00044 0.00034 0.0205 <0.00010 <0.00050 <0.010 0.00019 20.8 <0.00010 0.00052 0.00241 0.056 <0.000050 0.00090
8-Jun-14 L1469016-15 0.020 0.000170 0.0036 0.074 0.0456 0.00043 0.00018 0.0212 <0.00010 <0.00050 <0.010 0.00021 20.4 <0.00010 0.00059 0.00200 <0.030 <0.000050 0.00063
19-Jun-14 L1475203-15 0.081 0.000178 0.0056 0.062 0.0508 0.00046 0.00012 0.0207 <0.00010 <0.00050 <0.010 0.00028 20.1 <0.00010 0.00067 0.00173 <0.030 <0.000050 0.00105
26-Jun-14 L1479007-24 0.296 0.000297 0.0208 0.089 0.2270 0.00051 0.00058 0.0332 <0.00010 <0.00050 <0.010 0.00017 19.4 0.00017 0.00032 0.00473 0.288 0.000156 0.00058
2-Jul-14 L1482361-20 0.508 0.000393 0.0338 0.096 0.0773 0.00046 0.00027 0.0351 <0.00010 <0.00050 <0.010 0.00004 18.1 <0.00010 <0.00010 0.00051 <0.030 <0.000050 0.00066
9-Sep-14 L1517070-12 0.137 0.000161 0.0111 0.049 0.0713 0.00052 0.00023 0.0298 <0.00010 <0.00050 <0.010 0.00012 21.7 <0.00010 0.00024 0.00069 <0.030 <0.000050 <0.00050
12-Sep-14 L1517902-24 Replicate1 0.075 0.000122 0.0053 0.038 0.0468 0.00053 <0.00010 0.0268 <0.00010 <0.00050 <0.010 0.00023 21.6 <0.00010 0.00038 0.00093 <0.030 <0.000050 <0.00050
12-Sep-14 L1517902-21 Replicate2 0.083 0.000126 0.0059 0.040 0.0465 0.00053 <0.00010 0.0269 <0.00010 <0.00050 <0.010 0.00023 21.7 <0.00010 0.00035 0.00090 <0.030 <0.000050 <0.00050
21-Sep-14 L1522239-3 1.210 0.000752 0.1160 0.208 0.1210 0.00058 0.00074 0.0372 <0.00010 <0.00050 <0.010 0.00002 20.8 0.00021 <0.00010 0.00096 0.089 0.000082 0.00051
28-Sep-14 L1527109-7 1.500 0.000890 0.1290 0.239 0.3820 0.00060 0.00087 0.0376 <0.00020 <0.00050 0.008 0.00003 19.2 0.00059 0.00023 0.00220 0.412 0.000286 <0.0050
4-Oct-14 L1529967-14 0.705 0.000390 0.0517 0.093 0.1610 0.00054 0.00035 0.0323 <0.00010 <0.00050 <0.010 0.00004 21.0 0.00030 0.00010 0.00128 0.113 0.000080 0.00052

11-Nov-14 L1546887-6 0.017 0.000195 0.0012 0.076 0.0820 0.00069 0.00013 0.0318 <0.00010 <0.00050 <0.010 0.00039 39.8 <0.00010 0.00087 0.00302 <0.030 <0.000050 0.00126
18-Nov-14 L1549335-12 0.023 0.000255 0.0019 0.105 0.0831 0.00069 0.00011 0.0368 <0.00010 <0.00050 <0.010 0.00048 41.9 <0.00010 0.00100 0.00269 <0.030 <0.000050 0.00148
26-Nov-14 L1552499-2 Replicate1 0.012 0.000207 <0.0010 0.078 0.0916 0.00077 0.00011 0.0333 <0.00010 <0.00050 <0.010 0.00048 42.6 <0.00010 0.00096 0.00292 <0.030 <0.000050 0.00149
26-Nov-14 L1552499-3 Replicate2 0.011 0.000207 <0.0010 0.0778 0.0873 0.00076 0.00011 0.0332 <0.00010 <0.00050 <0.010 0.000509 42.2 0.00013 0.00098 0.00328 <0.030 <0.000050 0.00137
4-Dec-14 L1556366-1 <0.010 0.00024 0.0011 0.08 0.1 0.00072 <0.00010 0.0344 <0.00010 <0.00050 <0.010 0.0005 45.0 <0.00010 0.0009 0.00 <0.030 <0.000050 0.00142
7-Dec-14 L1556392-13 0.014 0.00025 0.0010 0.09 0.1 0.00072 0.00012 0.0345 <0.00010 <0.00050 <0.010 0.0004 43.9 <0.00010 0.0009 0.00 <0.030 <0.000050 0.0016
22-Feb-15 L1581377-11 <0.010 0.000194 <0.0010 0.064 0.07 0.00087 0.00019 0.0353 <0.00010 <0.00050 <0.010 0.00036 40.6 <0.00010 0.00067 0.002 <0.030 <0.000050 <0.00050
12-May-15 L1612636-22 0.080 0.000155 0.0072 0.085 0.0362 0.00048 0.00028 0.0214 <0.00010 <0.000050 <0.010 0.000178 25.6 <0.00010 0.00034 0.00193 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-21 0.200 0.000180 0.0135 0.0585 0.0626 0.00050 0.00013 0.0304 <0.00010 <0.000050 <0.010 0.000159 22.4 <0.00010 0.00031 0.00078 <0.030 <0.000050 <0.0010
17-Nov-15 L1704732-3 0.013 0.00021 0.0013 0.09 0.0 0.00068 <0.00010 0.0315 <0.00010 <0.000050 <0.010 0.0005 41.3 <0.00010 0.0012 0.00 <0.030 <0.000050 0.0012
23-Jan-16 L1727972-19 0.016 0.000241 0.0009 0.081 0.07 0.00077 <0.00010 0.0376 <0.00010 <0.000050 <0.010 0.00048 49.9 <0.00010 0.00085 0.002 <0.030 <0.000050 0.00150
26-Apr-16 L1761558-37 0.034 0.000154 0.0029 0.085 0.0535 0.00059 0.00041 0.0236 <0.00010 <0.000050 <0.010 0.000291 27.7 <0.00010 0.00092 0.00257 0.082 <0.000050 0.00120
16-Jul-16 L1800582-12 0.293 0.000181 0.0209 0.0484 0.0450 0.00043 0.00015 0.0291 <0.00010 <0.000050 <0.010 0.000048 16.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

25-Oct-2016 L1850386-4 <0.010 0.000210 0.00111 0.0836 0.0912 0.00081 0.00014 0.0387 <0.00010 <0.000050 <0.010 0.000454 44.6 <0.00010 0.00101 0.00194 <0.030 <0.000050 0.0013
11-Feb-2017 L1891018-11 <0.010 0.000180 <0.00050 0.0411 0.0561 0.00067 0.00012 0.0418 <0.00010 <0.000050 <0.010 0.000378 51.3 <0.00010 0.00059 0.00222 <0.030 <0.000050 0.0014
21-May-2017 L1929753-29 0.302 0.000312 0.0352 0.125 0.0681 0.00048 0.00031 0.0231 <0.00010 <0.000050 <0.010 0.000101 21.4 <0.00010 0.00027 0.00254 0.077 0.000052 <0.0010
26-Aug-2017 L1983785-2 0.744 0.000458 0.0600 0.0955 0.0754 0.00055 0.00026 0.0332 <0.00010 <0.000050 <0.010 0.0000227 20.8 <0.00010 <0.00010 0.00055 <0.030 <0.000050 <0.0010
21-Nov-2017 L2028734-25  <0.010 0.00028 0.0015 0.115 0.499 0.00075 0.00228 0.0398 <0.00010 <0.000050 <0.010 0.00139 43.8 0.00012 0.00182 0.0838 1.950 0.000257 0.0018
20-Feb-2018 L2061201-2 Replicate1 <0.010 0.000231 <0.00050 0.0594 0.0673 0.00078 0.00013 0.0434 <0.00010 <0.000050 <0.010 0.000582 57.5 <0.00010 0.00093 0.00256 <0.030 <0.000050 0.0012
20-Feb-2018 L2061201-35 Replicate2 <0.010 0.00023 <0.00050 0.0575 0.0655 0.00077 0.0001 0.0451 <0.00010 <0.000050 <0.010 0.000605 59 <0.00010 0.00089 0.00269 <0.030 <0.000050 0.0014
10-May-2018 L2093552-31  0.101 0.000186 0.0092 0.0868 0.0552 0.00047 0.00023 0.0302 <0.00010 <0.000050 <0.010 0.000184 26.4 <0.00010 0.00056 0.00168 0.042 <0.000050 0.0011

UR1B
9-Feb-13 L1267868-17 Replicate1 <0.010 0.000351 <0.0010 0.028 0.042 0.00062 0.00017 0.0426 <0.00010 <0.00050 <0.010 0.00026 42.2 <0.00010 0.00030 0.002 <0.030 <0.000050 <0.00050
9-Feb-13 L1267868-7 Replicate2 <0.010 0.00035 <0.0010 0.03 0.04 0.00061 0.00017 0.0427 <0.00010 <0.00050 <0.010 0.0003 42.5 <0.00010 0.0003 0.00 <0.030 <0.000050 <0.00050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

UR1B 4-Mar-13 L1275970-23 <0.010 0.00039 <0.0010 0.02 0.04 0.00063 0.00020 0.0425 <0.00010 <0.00050 <0.010 0.0002 42.0 <0.00010 0.0003 0.00 <0.030 <0.000050 0.00077
31-Mar-13 L1285027-19 <0.010 0.00040 <0.0010 0.02 0.04 0.00061 0.00019 0.0446 <0.00010 <0.00050 <0.010 0.0002 45.6 0.00011 0.0003 0.00 <0.030 <0.000050 0.00062
4-Jun-13 L1313121-29 Replicate1 0.064 0.00023 0.0046 0.06 0.05 0.00039 0.00023 0.0216 <0.00010 <0.00050 <0.010 0.0002 18.9 <0.00010 0.0006 0.00 <0.030 <0.000050 0.00060
4-Jun-13 L1313121-26 Replicate2 0.067 0.00022 0.0045 0.057 0.05 0.00038 0.00019 0.0216 <0.00010 <0.00050 <0.010 0.0002 18.8 <0.00010 0.0006 0.00 <0.030 <0.000050 <0.00050

10-Sep-13 L1362721-1 0.178 0.00019 0.0106 0.02 0.08 0.00029 0.0002 0.0280 <0.00010 <0.00050 <0.010 0.0001 14.9 0.00016 <0.00010 <0.00050 0.0 <0.000050 <0.00050
21-Dec-13 L1406946-28 0.012 0.000309 <0.0010 0.031 0.04 0.00062 0.00015 0.0378 <0.00010 <0.00050 <0.010 0.00028 37.5 0.00010 0.00038 0.002 <0.030 <0.000050 0.00094
15-Jan-14 L1413912-4 0.184 0.000412 0.0101 0.037 0.0625 0.00032 0.00016 0.0298 <0.00010 <0.00050 <0.010 0.000108 28.6 0.00014 0.00012 0.00723 0.047 0.000061 <0.00050
1-Apr-14 L1440389-33 <0.010 0.000397 <0.0010 0.034 0.045 0.00051 0.00020 0.0412 <0.00010 <0.00050 <0.010 0.00029 44.1 <0.00010 0.00040 0.002 <0.030 <0.000050 0.00086
2-Jul-14 L1482361-18 0.365 0.000361 0.0273 0.080 0.0781 0.00041 0.00024 0.0305 <0.00010 <0.00050 <0.010 0.000061 16.5 <0.00010 <0.00010 0.00068 <0.030 <0.000050 0.00053

11-Nov-14 L1546887-3 0.021 0.00029 0.0013 0.042 0.07 0.00045 0.00015 0.0340 <0.00010 <0.00050 <0.010 0.0002 33.8 <0.00010 0.0005 0.002 <0.030 <0.000050 0.00074
UR2

26-Jun-08 L650936-24 0.093 0.00025 0.0053 0.028 0.0625 0.00060 0.00015 0.0249 <0.00050 <0.00050 <0.010 0.000148 17.5 <0.00050 0.00023 0.00169 <0.030 <0.000050 <0.0050
10-Sep-08 L683687-10 0.087 0.00026 0.0050 0.016 0.05 0.00084 0.00016 0.0246 <0.00050 <0.00050 <0.010 0.0001 18 <0.00050 0.0001 <0.0012 0.030 <0.000050 <0.0050
6-Dec-08 L717413-9 <0.010 0.00028 <0.0010 0.01 0.03 0.00072 0.0002 0.0300 <0.00050 <0.00050 <0.010 0.0001 27.7 <0.00050 0.0001 0.00 <0.030 <0.000050 <0.0050

28-Mar-09 L748538-8 <0.010 0.00036 <0.0010 0.011 0.02 0.00073 0.00029 0.0401 <0.00050 <0.00050 <0.010 0.0001 40.1 <0.00050 <0.00010 0.00 <0.030 <0.000050 <0.0050
27-May-09 L771080-9 0.105 0.000260 0.0066 0.040 0.0507 0.00081 0.00036 0.0225 <0.00050 <0.00050 <0.010 0.00018 19.9 <0.00050 0.00038 0.0035 <0.030 <0.000050 <0.0050
8-Jun-09 L776835-7 0.491 0.000348 0.0274 0.058 0.0565 0.00064 0.00028 0.0233 <0.00050 <0.00050 <0.010 0.00008 17.7 <0.00050 0.00015 0.002 0.036 <0.000050 <0.0050
13-Jun-09 L778602-3 Replicate1 0.304 0.00032 0.0169 0.039 0.08 0.00054 0.00013 0.0193 <0.00050 <0.00050 <0.010 0.00009 15.5 <0.00050 0.0002 0.002 0.05 <0.000050 <0.0050
13-Jun-09 L778602-2 Replicate2 0.356 0.00038 0.0218 0.050 0.83 0.00057 0.00241 0.0382 <0.00050 <0.00050 <0.010 0.0004 16.5 0.00094 0.0017 0.05 3.50 0.00236 <0.0050
19-Jun-09 L781603-5 0.220 0.00029 0.0138 0.03 0.13 0.00052 0.00016 0.0214 <0.00050 <0.00050 <0.010 0.0001 15.8 <0.00050 0.0002 0.00 0.09 0.00006 <0.0050
2-Jul-09 L787346-5 0.056 0.00023 0.0036 0.02 0.05 0.00050 0.00012 0.0209 <0.00050 <0.00050 <0.010 0.0002 17.9 <0.00050 0.0003 0.003 <0.030 <0.000050 <0.0050

4-Aug-09 L801967-10 0.247 0.000319 0.0158 0.030 0.08 0.00045 0.00019 0.0236 <0.00050 <0.00050 <0.010 0.00004 13.4 <0.00050 <0.00010 <0.00060 0.034 0.00006 <0.0050
22-Aug-09 L809879-4 0.200 0.000258 0.0113 0.022 0.0630 0.00041 0.00014 0.0238 <0.00050 <0.00050 <0.010 0.00005 13.5 <0.00050 <0.00010 0.00040 0.036 <0.000050 <0.0050
13-Sep-09 L817873-2 0.349 0.000316 0.0185 0.032 0.309 0.00045 0.00039 0.0310 <0.00050 <0.00050 <0.010 0.00004 13.2 <0.00050 0.00015 0.001 0.34 0.000232 <0.0050
27-Sep-09 L824535-12 Replicate1 0.142 0.000239 0.0070 0.016 0.04 0.00102 0.00016 0.0210 <0.00050 <0.00050 <0.010 0.00006 18.0 <0.00050 0.00014 0.002 <0.030 <0.000050 <0.0050
27-Sep-09 L824535-2 Replicate2 0.151 0.00026 0.0074 0.02 0.05 0.00111 0.00019 0.0225 <0.00050 <0.00050 <0.010 0.0001 18.4 <0.00050 0.0002 0.00 0.0 <0.000050 <0.0050
31-Oct-09 L837185-2 0.107 0.00027 0.0061 0.02 0.04 0.00064 0.00019 0.0220 <0.00050 <0.00050 <0.010 0.0001 20.7 <0.00050 0.0001 0.01 0.04 <0.000050 <0.0050
27-Nov-09 L844495-5 <0.010 0.00033 <0.0010 0.01 0.069 0.00079 0.00051 0.0362 <0.00050 <0.00050 <0.010 0.0002 33 <0.00050 0.0002 0.003 <0.030 0.000233 <0.0050
1-May-10 L884476-10 0.016 0.00030 0.0010 0.020 0.02 0.00065 0.00026 0.0253 <0.00050 <0.00050 <0.010 0.0001 27 <0.00050 0.0002 0.003 <0.030 <0.000050 <0.0050
5-Jul-10 L905787-2 0.056 0.00024 0.0037 0.018 0.05 0.00065 0.00012 0.0246 <0.00050 <0.00050 <0.010 0.0002 18.5 <0.00020 0.0002 0.00 <0.030 <0.000050 <0.0050

27-Aug-10 L926457-2 0.047 0.00018 0.0026 0.014 0.06 0.00035 0.00017 0.0235 <0.00050 <0.00050 <0.010 0.0001 15.4 <0.00020 0.0002 0.00 0.04 <0.000050 <0.0050
15-Nov-10 L955725-2 0.036 0.000272 0.0017 0.016 0.04 0.00052 0.00024 0.0286 <0.00050 <0.00050 <0.010 0.00014 28.4 <0.00010 0.00019 0.004 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-1 <0.010 0.000297 <0.0010 0.012 0.02 0.00052 0.00028 0.0384 <0.00050 <0.00050 <0.010 0.00012 32.6 <0.00010 0.00010 0.003 <0.030 <0.000050 <0.0050

4-Jul-11 L1026874-12 0.101 0.00022 0.0055 0.02 0.08 0.00038 0.00015 0.0222 <0.00010 <0.00050 <0.010 0.0001 16.8 0.00014 0.0003 0.00 0.0 <0.000050 <0.00050
4-Sep-11 L1054465-2 1.600 0.00112 0.0824 0.11 0.09 0.00047 0.00058 0.0266 <0.00010 <0.00050 <0.010 <0.000010 17.1 <0.00010 <0.00010 0.00 0.1 <0.000050 <0.00050
9-Jan-12 L1103291-16 <0.010 0.00028 <0.0010 0.02 0.02 0.00052 0.00022 0.0349 <0.00010 <0.00050 0.010 0.0001 31 <0.00010 0.0002 0.00 <0.030 <0.000050 0.00057

27-Mar-12 L1131394-2 <0.010 0.00034 <0.0010 0.01 0.02 0.00062 0.00030 0.0487 <0.00010 <0.00050 0.011 0.0001 41.9 <0.00010 0.0001 0.00 <0.030 <0.000050 0.00071
28-Jun-12 L1171583-1 0.216 0.00029 0.0122 0.04 0.08 0.00034 0.0002 0.0229 <0.00010 <0.00050 <0.010 0.0001 18.5 0.00014 0.0002 0.00 0.0 <0.000050 <0.00050
5-Sep-12 L1206302-2 0.116 0.00022 0.0052 0.02 0.05 0.00030 0.00015 0.0211 <0.00010 <0.00050 <0.010 0.0001 15.3 0.00010 <0.00010 0.00 0.04 <0.000050 <0.00050
9-Feb-13 L1267868-6 <0.010 0.000329 <0.0010 0.012 0.02 0.00046 0.00023 0.0427 <0.00010 <0.00050 <0.010 0.00014 39.4 <0.00010 0.00013 0.002 <0.030 <0.000050 <0.00050
4-Mar-13 L1275970-27 Replicate1 <0.010 0.00037 <0.0010 0.012 0.02 0.00053 0.00029 0.0422 <0.00010 <0.00050 <0.010 0.0001 40.3 <0.00010 0.0001 0.00 <0.030 <0.000050 <0.00050
4-Mar-13 L1275970-22 Replicate2 <0.010 0.00036 <0.0010 0.01 0.02 0.00046 0.00028 0.0424 <0.00010 <0.00050 <0.010 0.0001 39 <0.00010 0.0001 0.00 <0.030 <0.000050 0.00076
31-Mar-13 L1285027-34 Replicate1 <0.010 0.00038 <0.0010 0.01 0.02 0.00048 0.00026 0.0459 <0.00010 <0.00050 0.010 0.0001 43 <0.00010 0.0002 0.002 <0.030 <0.000050 <0.00050
31-Mar-13 L1285027-20 Replicate2 <0.010 0.00038 <0.0010 0.01 0.03 0.00051 0.00031 0.0461 <0.00010 <0.00050 0.011 0.0002 43 0.00011 0.0001 0.00 <0.030 <0.000050 0.00058
4-Jun-13 L1313121-25 0.114 0.00024 0.0058 0.04 0.07 0.00032 0.00035 0.0219 <0.00010 <0.00050 <0.010 0.0001 17.8 0.00014 0.0003 0.00 0.0 <0.000050 0.00061
2-Sep-13 L1359396-1 0.188 0.000273 0.0089 0.017 0.31 0.00025 0.00028 0.0300 <0.00010 <0.00050 <0.010 0.00005 13.3 0.00029 0.00016 0.001 0.280 0.000198 <0.00050

21-Dec-13 L1406946-24 0.014 0.000337 <0.0010 0.015 0.0223 0.00047 0.00023 0.0368 <0.00010 <0.00050 <0.010 0.00016 34.3 <0.00010 0.00017 0.00188 <0.030 <0.000050 0.00086
15-Jan-14 L1413912-3 0.367 0.000451 0.0170 0.045 0.0740 0.00023 0.00019 0.0283 <0.00010 <0.00050 <0.010 0.00006 24.7 0.00014 <0.00010 0.0051 0.064 0.000060 <0.00050
1-Apr-14 L1440389-29 <0.010 0.000381 <0.0010 0.018 0.03 0.00044 0.00024 0.0420 <0.00010 <0.00050 <0.010 0.00017 43.0 <0.00010 0.00018 0.002 <0.030 <0.000050 0.00074
2-Jul-14 L1482361-17 0.480 0.00046 0.0249 0.06 0.10 0.00029 0.00021 0.0262 <0.00010 <0.00050 <0.010 0.0000 15.2 <0.00010 <0.00010 0.00 <0.030 <0.000050 <0.00050

11-Nov-14 L1546887-2 0.036 0.00032 0.0018 0.02 0.05 0.00036 0.00022 0.0349 <0.00010 <0.00050 <0.010 0.0002 31.0 <0.00010 0.0002 0.00 <0.030 <0.000050 0.00063
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd) Dissolved Metals

Site 
Name Date

ALS Sample 
No. QA/QC

UR2 22-Feb-15 L1581377-13 Replicate1 <0.010 0.00034 <0.0010 0.01 0.03 0.00039 0.00025 0.0369 <0.00010 <0.00050 <0.010 0.0001 34.4 <0.00010 0.0002 0.00 <0.030 <0.000050 <0.00050
22-Feb-15 L1581377-12 Replicate2 <0.010 0.00035 <0.0010 0.02 0.03 0.00040 0.00026 0.0366 <0.00010 <0.00050 <0.010 0.0001 32.0 <0.00010 0.0002 0.00 <0.030 <0.000050 <0.00050
12-May-15 L1612636-18 Replicate1 0.141 0.00028 0.0084 0.04 0.11 0.00031 0.00056 0.0240 <0.00010 <0.000050 <0.010 0.0001 22 0.00019 0.0002 0.00 0.191 0.00009 <0.0010
12-May-15 L1612636-20 Replicate2 0.140 0.00028 0.0086 0.05 0.05 0.00031 0.00036 0.0236 <0.00010 <0.000050 <0.010 0.0001 22 <0.00010 <0.00010 0.00 0.04 <0.000050 <0.0010
26-Aug-15 L1665599-20 Replicate1 0.138 0.00026 0.0074 0.02 0.05 0.00028 0.00015 0.0246 <0.00010 <0.000050 <0.010 0.0002 18 <0.00010 0.0001 0.00 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-17 Replicate2 0.124 0.00025 0.0068 0.02 0.08 0.00027 0.00018 0.0249 <0.00010 <0.000050 <0.010 0.0001 18.5 <0.00010 0.0001 0.00 0.05 <0.000050 <0.0010
17-Nov-15 L1704732-1 <0.010 0.00030 0.0008 0.02 0.03 0.00033 0.00015 0.0322 <0.00010 <0.000050 <0.010 0.0002 32.0 <0.00010 0.0003 0.00 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-34 Replicate1 0.010 0.00037 <0.00050 0.02 0.04 0.00038 0.00017 0.0409 <0.00010 <0.000050 <0.010 0.0002 40 <0.00010 0.0002 0.00 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-20 Replicate2 <0.010 0.00035 <0.00050 0.02 0.04 0.00038 0.00019 0.0418 <0.00010 <0.000050 <0.010 0.0002 40 <0.00010 0.0002 0.00 <0.030 <0.000050 0.00130
26-Apr-16 L1761558-36 0.037 0.00024 0.0022 0.03 0.04 0.00032 0.00026 0.0254 <0.00010 <0.000050 <0.010 0.0001 23 <0.00010 0.0003 0.00 <0.030 <0.000050 <0.0010
16-Jul-16 L1800582-13 0.378 0.00029 0.0184 0.03 0.05 0.00022 0.00015 0.0249 <0.00010 <0.000050 <0.010 0.0000 13 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010

25-Oct-2016 L1850386-15 Replicate1 <0.010 0.000384 0.00087 0.0281 0.0508 0.00036 0.00014 0.0354 <0.00010 <0.000050 <0.010 0.000182 32.6 <0.00010 0.00031 0.00169 <0.030 <0.000050 <0.0010
25-Oct-2016 L1850386-5 Replicate2 <0.010 0.000360 0.00067 0.0247 0.0541 0.00038 0.00022 0.0370 <0.00010 <0.000050 <0.010 0.000200 33.3 <0.00010 0.00032 0.00172 <0.030 <0.000050 <0.0010
11-Feb-2017 L1891018-10 <0.010 0.000335 <0.00050 0.0081 0.0165 0.00034 0.00025 0.0416 <0.00010 <0.000050 <0.010 0.000110 37.6 <0.00010 0.00011 0.00143 <0.030 <0.000050 <0.0010
21-May-2017 L1929753-28 0.860 0.00159 0.0459 0.133 0.0971 0.00026 0.00032 0.0236 <0.00010 <0.000050 <0.010 0.0000520 18.5 0.0139 0.00010 0.00347 0.196 0.000075 <0.0010
26-Aug-2017 L1983785-3 0.596 0.000627 0.0363 0.0642 0.0779 0.00029 0.00032 0.0269 <0.00010 <0.000050 <0.010 0.0000132 17.5 <0.00010 <0.00010 0.00059 <0.030 <0.000050 <0.0010
21-Nov-2017 L2028734-12  <0.010 0.000326 0.00088 0.0295 0.0625 0.00036 0.00027 0.0389 <0.00010 <0.000050 <0.010 0.0002990 37.7 <0.00010 0.00040 0.0061 0.073 <0.000050 0.0014
20-Feb-2018 L2061201-1  <0.010 0.000403 <0.00050 0.0085 0.0183 0.00039 0.0003 0.0551 <0.00010 <0.000050 <0.010 0.0001360 43.2 <0.00010 0.00012 0.0013 <0.030 <0.000050 <0.0010
10-May-2018 L2093552-29 Replicate1 0.144 0.000327 0.00863 0.0415 0.0706 0.0003 0.00024 0.0267 <0.00010 <0.000050 <0.010 0.0000990 24.4 <0.00010 0.00024 0.00185 0.046 <0.000050 <0.0010
10-May-2018 L2093552-32 Replicate2 0.161 0.000342 0.00974 0.0427 0.0714 0.00029 0.00024 0.0254 <0.00010 <0.000050 <0.010 0.0000986 23 <0.00010 0.00023 0.00184 0.049 <0.000050 <0.0010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Page 32 of 40



Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
EUR1

25-Jun-08 L650936-16 1.80 0.0004 <0.000010 0.000063 <0.00050 <0.30 0.092 0.00012 1.45 <0.000010 <2.0 0.059 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
9-Sep-08 L682706-7 3.57 0.0034 <0.000010 0.000113 <0.00050 <0.30 0.101 0.00022 2.07 <0.000010 <2.0 0.115 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010

EUR2
26-Jun-08 L650936-17 5.34 0.0004 <0.000010 0.00017 0.00052 <0.30 0.201 0.00034 1.29 <0.000010 <2.0 0.153 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
25-Jul-08 L662220-1 6.96 0.0011 <0.000010 0.00026 0.00052 <0.30 0.235 0.00030 1.02 <0.000010 <2.0 0.213 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010

21-Aug-08 50155642b Replicate1 - - - - - - - - - - - - - - - - - -
21-Aug-08 50155642a Replicate2 - - - - - - - - - - - - - - - - - -
9-Sep-08 L682706-8 8.10 0.000 <0.000010 0.00027 <0.00050 <0.30 0.24 0.00039 1.15 <0.000010 <2.0 0.230 <0.00010 <0.00010 <0.010 0.000015 <0.0010 <0.0010
17-Sep-08 L686098-5 6.79 0.0019 <0.000010 0.000238 <0.00050 <0.30 0.231 0.00034 0.88 <0.000010 <2.0 0.187 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
25-Sep-08 L688714-5 9.97 0.0005 <0.000010 0.000316 0.00055 <0.30 0.284 0.00048 1.41 <0.000010 <2.0 0.275 <0.00010 <0.00010 <0.010 0.000024 <0.0010 <0.0010
2-Oct-08 L691752-1 5.37 0.0049 <0.000010 0.00023 0.00050 <0.30 0.225 0.00016 1.13 <0.000010 <2.0 0.163 <0.00010 <0.00010 <0.010 0.000015 <0.0010 <0.0030
9-Oct-08 L694973-5 8.30 0.0012 <0.000010 0.00028 0.00065 <0.30 0.257 0.00049 1.64 <0.000010 <2.0 0.251 <0.00010 <0.00010 <0.010 0.000019 <0.0010 <0.0010

29-Oct-08 L703445-6 Replicate1 8.51 0.0002 <0.000010 0.00027 0.00052 <0.30 0.252 0.00065 1.73 <0.000010 <2.0 0.251 <0.00010 <0.00010 <0.010 0.000021 <0.0010 <0.0010
29-Oct-08 L703445-5 Replicate2 8.63 0.0002 <0.000010 0.00028 0.00053 <0.30 0.258 0.00054 1.75 <0.000010 <2.0 0.255 <0.00010 <0.00010 <0.010 0.000020 <0.0010 <0.0010
27-May-09 L771080-10 5.34 0.0019 <0.000010 0.00013 0.00090 <0.30 0.269 0.00045 1.75 <0.000010 <2.0 0.154 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
8-Jun-09 L776835-6 3.99 0.002 <0.000010 0.000121 0.00069 <0.30 0.185 0.00031 1.25 <0.000010 <2.0 0.152 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010

13-Jun-09 L778602-8 3.78 0.0025 <0.000010 0.000121 0.00050 <0.30 0.165 0.00029 1.35 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
19-Jun-09 L781603-1 4.20 0.0017 <0.000010 0.000121 <0.00050 <0.30 0.169 0.00027 1.30 <0.000010 <2.0 0.128 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
2-Jul-09 L787346-1 5.67 0.0015 <0.000010 0.000154 <0.00050 <0.30 0.189 0.00035 1.30 <0.000010 <2.0 0.170 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010

4-Aug-09 L801967-13 4.76 0.0034 <0.000010 0.000186 <0.00050 <0.30 0.202 0.00012 0.82 <0.000010 <2.0 0.144 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
23-Aug-09 L809851-13 7.07 0.0009 <0.000010 0.000242 <0.00050 <0.30 0.223 0.00034 0.92 <0.000010 <2.0 0.218 <0.00010 <0.00010 <0.010 0.000010 <0.0010 <0.0010
13-Sep-09 L817873-1 6.35 0.0023 <0.000010 0.000251 0.00051 <0.30 0.239 0.00038 0.91 <0.000010 <2.0 0.192 <0.00010 <0.00010 <0.010 0.000013 <0.0010 <0.0010
27-Sep-09 L824535-1 6.92 0.0008 <0.000010 0.000263 0.00057 <0.30 0.227 0.00071 1.57 <0.000010 <2.0 0.223 <0.00010 <0.00010 <0.010 0.000014 <0.0010 <0.0010
31-Oct-09 L837185-12 Replicate1 7.62 0.0002 <0.000010 0.000263 0.00051 <0.30 0.237 0.00049 1.82 <0.000010 2.0 0.263 <0.00010 <0.00010 <0.010 0.000017 <0.0010 <0.0010
31-Oct-09 L837185-1 Replicate2 7.71 0.0002 <0.000010 0.000269 <0.00050 <0.30 0.226 0.00049 1.83 <0.000010 2.0 0.257 <0.00010 <0.00010 <0.010 0.000017 <0.0010 <0.0010
25-Nov-09 L844495-1 10.70 0.0001 <0.000010 0.000315 0.00058 <0.30 0.288 0.00058 1.92 <0.000010 2.6 0.355 <0.00010 <0.00010 <0.010 0.000024 <0.0010 <0.0010

STC1
22-Feb-18 L2061201-33  12.80 0.00 <0.0000050 0.001800 0.00064 <0.30 1.660 0.00129 1.40 <0.000010 3.6 0.618 <0.000010 <0.00010 <0.010 0.000111 <0.00050 <0.0030
27-Mar-18 L2074292-12 Replicate1 13.80 0.00 <0.0000050 0.001840 0.00068 <0.30 1.800 0.00142 1.46 <0.000010 4.1 0.587 <0.000010 <0.00010 <0.010 0.000106 <0.00050 <0.0030
27-Mar-18 L2074292-13 Replicate2 14.00 0.00 <0.0000050 0.001860 0.00069 <0.30 1.830 0.00130 1.45 <0.000010 4.2 0.593 0.00001 <0.00010 <0.010 0.000112 <0.00050 <0.0030
22-Apr-18 L2084010-9  13.50 0.00 <0.0000050 0.001330 0.00070 <0.30 1.570 0.00146 1.66 <0.000010 3.7 0.555 0.00001 <0.00010 <0.010 0.000098 <0.00050 <0.0030
10-May-18 L2093552-28  5.15 0.00 <0.0000050 0.000670 <0.00050 <0.30 0.780 0.00059 1.24 <0.000010 <2.0 0.215 <0.000010 <0.00010 <0.010 0.000041 <0.00050 <0.0030
17-Jun-18 L2115837-9 Replicate1 3.57 0.00 <0.0000050 0.000980 <0.00050 <0.30 0.868 0.00072 0.73 <0.000010 <2.0 0.155 <0.000010 <0.00010 <0.010 0.000035 <0.00050 <0.0010
17-Jun-18 L2115837-16 Replicate2 3.47 0.00 <0.0000050 0.000976 <0.00050 <0.30 0.843 0.00069 0.75 <0.000010 <2.0 0.148 <0.000010 <0.00010 <0.010 0.000037 <0.00050 <0.0010
15-Jul-18 L2132363-9  1.83 0.00 <0.0000050 0.000645 <0.00050 <0.30 0.499 0.00056 0.57 <0.000010 <2.0 0.098 <0.000010 <0.00010 <0.010 0.000025 0.0006 <0.0010

CC1
26-Jun-08 L650936-20 1.96 0.0003 <0.000010 0.000257 0.00110 <0.30 0.128 0.00033 1.61 <0.000010 <2.0 0.090 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0106
10-Sep-08 L683687-14 2.82 0.0002 0.000014 0.000339 0.00175 <0.30 0.187 0.00082 2.16 <0.000010 <2.0 0.122 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0178
6-Dec-08 L717413-11 3.20 0.0001 0.000012 0.000371 0.00151 <0.30 0.166 0.00123 1.87 <0.000010 <2.0 0.132 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0156
2-Jul-09 L787346-3 1.78 0.0006 <0.000010 0.000192 0.00123 <0.30 0.100 0.00021 1.35 <0.000010 <2.0 0.080 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0157

22-Aug-09 L809879-2 3.14 0.0002 <0.000010 0.000447 0.00130 <0.30 0.162 0.00102 2.01 <0.000010 <2.0 0.155 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0132
26-Nov-09 L844495-27 Replicate1 5.70 0.0007 <0.000010 0.000463 0.00203 <0.30 0.180 0.00113 1.93 <0.000010 <2.0 0.234 <0.00010 <0.00010 <0.010 0.000016 <0.0010 0.0200
26-Nov-09 L844495-3 Replicate2 5.20 0.0006 <0.000010 0.000456 0.00200 <0.30 0.157 0.00093 1.91 <0.000010 <2.0 0.220 <0.00010 <0.00010 <0.010 0.000016 <0.0010 0.0195
13-May-12 L1150408-2 Replicate1 4.86 0.00 <0.000010 0.000488 0.00280 <0.30 0.179 0.00102 1.96 <0.000010 <2.0 0.201 0.00001 <0.00010 <0.010 0.000015 <0.0010 0.0326
13-May-12 L1150408-1 Replicate2 4.83 0.00 <0.000010 0.000501 0.00280 <0.30 0.182 0.00100 1.94 <0.000010 <2.0 0.201 0.00001 <0.00010 <0.010 0.000015 <0.0010 0.032
28-May-12 L1155050-19 2.55 0.00 <0.000010 0.000259 0.00188 <0.30 0.137 0.00045 1.67 <0.000010 <2.0 0.11 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.019
28-Jun-12 L1171583-3 1.52 0.001 <0.000010 0.000232 0.00134 <0.30 0.102 0.00032 1.40 <0.000010 <2.0 0.075 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.0128
1-Aug-12 L1190018-23 1.59 0.00 <0.000010 0.000282 0.00145 <0.30 0.102 0.00031 1.34 <0.000010 <2.0 0.088 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.016
5-Sep-12 L1206302-19 3.0 0.00 <0.000010 0.000570 0.00190 <0.30 0.17 0.00084 1.89 <0.000010 <2.0 0.14 0.00002 <0.00010 <0.010 <0.000010 <0.0010 0.021
5-Oct-12 L1221669-14 3.22 0.00 <0.000010 0.000443 0.00205 <0.30 0.142 0.00065 1.82 <0.000010 <2.0 0.142 0.00001 <0.00010 <0.010 <0.000010 <0.0010 0.023

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

CC1 3-Dec-12 L1246043-52 Replicate1 6.71 0.001 <0.000010 0.000795 0.00274 <0.30 0.202 0.00159 2.08 <0.000010 2.6 0.274 0.00001 <0.00010 <0.010 0.000024 <0.0010 0.0258
3-Dec-12 L1246043-26 Replicate2 5.67 0.00 <0.000010 0.000845 0.00255 <0.30 0.169 0.00146 2.05 <0.000010 2.6 0.281 0.00002 <0.00010 <0.010 0.000021 <0.0010 0.024
10-Feb-13 L1267868-22 Replicate1 7.5 0.00 <0.000010 0.000872 0.0024 <0.30 0.239 0.00149 2.24 <0.000010 4.2 0.31 0.00002 <0.00010 <0.010 0.00004 <0.0010 0.023
10-Feb-13 L1267868-20 Replicate2 7.4 0.00 <0.000010 0.000885 0.00247 <0.30 0.23 0.00151 2.28 <0.000010 4.3 0.32 0.00002 <0.00010 <0.010 0.000032 <0.0010 0.023
4-Mar-13 L1275970-19 8.16 0.00 <0.000010 0.000916 0.0024 <0.30 0.237 0.00168 2.29 <0.000010 5.2 0.347 0.00002 <0.00010 <0.010 0.00004 <0.0010 0.022
31-Mar-13 L1285027-14 9.35 0.00 <0.000010 0.001090 0.0023 <0.30 0.247 0.00185 2.26 <0.000010 5.3 0.388 0.00002 <0.00010 <0.010 0.00005 <0.0010 0.021
5-Jun-13 L1313500-10 1.52 0.00 <0.000010 0.000158 0.0012 <0.30 0.100 0.00025 1.35 <0.000010 <2.0 0.068 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.014

10-Sep-13 L1362721-5 5.85 0.00 <0.000010 0.000899 0.00147 <0.30 0.259 0.00218 2.11 <0.000010 3.2 0.268 0.00003 <0.00010 <0.010 0.000023 <0.0010 0.012
21-Dec-13 L1406946-26 5.93 0.00 <0.000010 0.000600 0.00231 <0.30 0.193 0.00121 2.07 <0.000010 2.8 0.255 0.00001 <0.00010 <0.010 0.000024 <0.0010 0.025
15-Jan-14 L1413912-13 5.29 0.001 <0.000010 0.000457 0.00226 <0.30 0.212 0.00102 2.25 <0.000010 <2.0 0.216 0.00001 <0.00010 <0.010 0.000021 <0.0010 0.0271
1-Apr-14 L1440389-39 Replicate1 8.63 0.00 <0.000010 0.000798 0.00238 <0.30 0.236 0.00174 2.18 <0.000010 4.2 0.340 0.00002 <0.00010 <0.010 0.000040 <0.0010 0.0222
1-Apr-14 L1440389-20 Replicate2 8.30 0.00 <0.000010 0.000805 0.00230 <0.30 0.232 0.00171 2.17 <0.000010 4.2 0.335 0.00002 <0.00010 <0.010 0.000042 <0.0010 0.024
2-Jul-14 L1482361-23 1.02 0.00 <0.000010 0.000145 0.00087 <0.30 0.079 0.00017 1.09 <0.000010 <2.0 0.05 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 0.008

11-Nov-14 L1546887-21 4.91 0.00 <0.000010 0.000495 0.00209 <0.30 0.191 0.00105 1.92 <0.000010 <2.0 0.198 0.00001 <0.00010 <0.010 0.000012 <0.0010 0.0201
22-Feb-15 L1581377-22 5.70 0.00 <0.000010 0.000593 0.00209 <0.30 0.194 0.00113 2.05 <0.000010 2.5 0.286 0.00001 <0.00010 <0.010 0.000023 <0.0010 0.0195
12-May-15 L1612636-23 2.10 0.00 <0.0000050 0.000194 0.00148 <0.30 0.127 0.00034 1.52 <0.000010 <2.0 0.093 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0144
26-Aug-15 L1665599-22 3.90 0.00 <0.0000050 0.000526 0.00144 <0.30 0.188 0.00089 2.10 <0.000010 <2.0 0.175 0.00002 <0.00010 <0.010 <0.000010 <0.00050 0.0127
17-Nov-15 L1704732-6 5.48 0.00 <0.0000050 0.000475 0.00210 <0.30 0.188 0.00106 1.99 <0.000010 <2.0 0.205 0.00001 <0.00010 <0.010 0.000015 <0.00050 0.0219
23-Jan-16 L1727972-16 6.43 0.00 <0.0000050 0.000666 0.00186 <0.30 0.199 0.00143 2.15 <0.000010 2.9 0.271 0.00001 <0.00010 <0.010 0.000022 <0.00050 0.0165
26-Apr-16 L1761558-21 2.75 0.00 <0.0000050 0.000264 0.00174 <0.30 0.122 0.00046 1.76 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0185

25-Oct-2016 L1850386-1 4.90 0.00021 <0.0000050 0.000513 0.00153 <0.30 0.203 0.00127 1.94 <0.000010 2.1 0.204 0.000014 <0.00010 <0.010 0.000014 <0.00050 0.0135
11-Feb-2017 L1891018-13 7.26 0.00016 <0.0000050 0.000660 0.00192 <0.30 0.200 0.00145 2.06 <0.000010 3.1 0.282 <0.000010 <0.00010 <0.010 0.000028 <0.00050 0.0174
21-May-2017 L1929753-34 Replicate1 1.62 0.00123 <0.0000050 0.000235 0.00101 <0.30 0.114 0.000318 1.40 <0.000010 <2.0 0.0693 <0.000010 <0.00010 <0.010 <0.000010 <0.00050 0.0079
21-May-2017 L1929753-33 Replicate2 1.57 0.00101 <0.0000050 0.000249 0.00104 <0.30 0.119 0.000361 1.41 <0.000010 <2.0 0.0654 0.000011 <0.00010 <0.010 <0.000010 <0.00050 0.0076
26-Aug-2017 L1983785-24 2.21 0.00070 <0.0000050 0.000275 0.00146 <0.30 0.138 0.000378 1.76 <0.000010 <2.0 0.115 0.000011 <0.00010 <0.010 <0.000010 <0.00050 0.0148
24-Nov-2017 L2028734-30  6.9 0.00033 <0.0000050 0.000545 0.00245 <0.30 0.189 0.00123 2.03 <0.000010 2.6 0.243 <0.000010 <0.00010 <0.010 0.000013 <0.00050 0.0245

UR0
2-Jul-09 L787346-35 4.59 0.00 <0.000010 0.000302 <0.00050 <0.30 0.202 0.00026 1.37 <0.000010 <2.0 0.187 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010

4-Aug-09 L801967-1 2.81 0.01 <0.000010 0.000309 <0.00050 <0.30 0.212 0.00015 0.94 <0.000010 <2.0 0.121 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 <0.0010
25-Nov-09 L844495-28 7.36 0.00 <0.000010 0.000552 <0.00050 <0.30 0.280 0.00062 1.97 <0.000010 2.2 0.365 <0.00010 <0.00010 <0.010 0.000016 <0.0010 <0.0010

ECM7
26-Jun-08 L650936-18 2.68 0.0024 <0.000010 0.00065 <0.00050 <0.30 0.420 0.00042 1.20 <0.000010 <2.0 0.140 <0.00010 <0.00010 <0.010 0.000020 <0.0010 0.0012
10-Sep-08 L683687-16 2.93 0.0027 0.000015 0.00063 <0.00050 <0.30 0.365 0.00056 0.92 <0.000010 <2.0 0.141 <0.00010 <0.00010 <0.010 0.000025 <0.0010 <0.0010
22-Aug-09 L809879-20 1.89 0.0013 <0.000010 0.00063 <0.00050 <0.30 0.357 0.00051 0.74 <0.000010 <2.0 0.117 <0.00010 0.00010 <0.010 0.000020 <0.0010 <0.0010

ECM8
26-Jun-08 L650936-19 2.18 0.0032 <0.000010 0.00064 <0.00050 <0.30 0.322 0.00025 1.15 <0.000010 <2.0 0.117 <0.00010 <0.00010 <0.010 0.000015 <0.0010 <0.0010
10-Sep-08 L683687-17 2.86 0.0025 <0.000010 0.00082 <0.00050 <0.30 0.352 0.00043 0.93 <0.000010 <2.0 0.141 <0.00010 <0.00010 <0.010 0.000028 <0.0010 <0.0010
6-Dec-08 L717413-18 4.40 0.0039 <0.000010 0.00101 0.00071 <0.30 0.493 0.00055 1.72 <0.000010 2.4 0.251 <0.00010 <0.00010 <0.010 0.00005 <0.0010 0.0034

28-Mar-09 L748538-15 6.28 0.0019 <0.000010 0.001240 0.00071 <0.30 0.613 0.00065 1.84 <0.000010 4.4 0.339 <0.00010 <0.00010 <0.010 0.000080 <0.0010 0.0035
2-Jul-09 L787346-2 2.45 0.0049 <0.000010 0.00046 <0.00050 <0.30 0.251 0.00028 1.19 <0.000010 <2.0 0.130 <0.00010 <0.00010 <0.010 0.000015 <0.0010 0.0011

22-Aug-09 L809879-1 1.95 0.0004 <0.000010 0.000698 <0.00050 <0.30 0.348 0.00042 0.66 <0.000010 <2.0 0.125 <0.00010 <0.00010 <0.010 0.000024 <0.0010 <0.0010
27-Nov-09 L844495-26 Replicate1 5.34 0.0018 <0.000010 0.00100 0.00057 <0.30 0.49 0.00066 1.67 <0.000010 2.5 0.305 <0.00010 <0.00010 <0.010 0.000036 <0.0010 0.0020
27-Nov-09 L844495-2 Replicate2 4.98 0.0017 <0.000010 0.00099 0.00059 <0.30 0.46 0.00051 1.67 <0.000010 2.5 0.292 <0.00010 <0.00010 <0.010 0.000037 <0.0010 0.0021
10-Feb-13 L1267868-23 6.09 0.0027 <0.000010 0.000936 0.00109 <0.30 0.572 0.00067 1.77 <0.000010 4.7 0.355 <0.000010 <0.00010 <0.010 0.000040 <0.0010 0.0082
4-Mar-13 L1275970-20 6.44 0.0026 <0.000010 0.000888 0.00106 <0.30 0.563 0.00069 1.85 <0.000010 5.1 0.372 <0.000010 <0.00010 <0.010 0.000043 <0.0010 0.0083
31-Mar-13 L1285027-12 7.03 0.0018 <0.000010 0.00099 0.00109 <0.30 0.60 0.00079 1.90 <0.000010 5.3 0.414 0.00002 <0.00010 <0.010 0.000057 <0.0010 0.0078
5-Jun-13 L1313500-11 1.99 0.0084 <0.000010 0.000402 0.00054 <0.30 0.296 0.00026 1.17 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000013 <0.0010 0.0036

10-Sep-13 L1362721-6 1.92 0.0015 <0.000010 0.00064 <0.00050 <0.30 0.395 0.00040 0.70 <0.000010 <2.0 0.115 <0.000010 <0.00010 <0.010 0.000023 <0.0010 <0.0030
21-Dec-13 L1406946-25 4.99 0.0025 <0.000010 0.000863 0.00076 <0.30 0.483 0.00055 1.65 <0.000010 2.6 0.300 <0.000010 <0.00010 <0.010 0.000033 <0.0010 0.0046
15-Jan-14 L1413912-19 Replicate1 5.51 0.0042 <0.000010 0.00078 0.00086 <0.30 0.535 0.00056 1.88 <0.000010 2.8 0.298 <0.000010 <0.00010 <0.010 0.000037 <0.0010 0.0033
15-Jan-14 L1413912-14 Replicate2 5.62 0.0006 <0.000010 0.00077 0.00072 <0.30 0.52 0.00058 1.65 <0.000010 2.8 0.295 <0.000010 <0.00010 <0.010 0.000036 <0.0010 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

ECM8 1-Apr-14 L1440389-21 6.96 0.0017 <0.000010 0.00092 0.00094 <0.30 0.581 0.00066 1.80 <0.000010 4.2 0.381 <0.000010 <0.00010 <0.010 0.000046 <0.0010 0.0048
2-Jul-14 L1482361-24 1.64 0.0011 <0.000010 0.00034 <0.00050 <0.30 0.282 0.00026 0.99 <0.000010 <2.0 0.090 <0.000010 <0.00010 <0.010 0.000014 <0.0010 <0.0030

11-Nov-14 L1546887-22 Replicate1 5.06 0.0048 <0.000010 0.00080 0.00088 <0.30 0.44 0.00064 1.76 <0.000010 <2.0 0.270 <0.000010 <0.00010 <0.010 0.000031 <0.0010 0.0037
11-Nov-14 L1546887-23 Replicate2 5.12 0.0047 <0.000010 0.00077 0.00086 <0.30 0.444 0.00067 1.74 <0.000010 <2.0 0.273 <0.000010 <0.00010 <0.010 0.000030 <0.0010 0.0037

ECM9
10-Feb-13 L1267868-21 5.02 0.0089 <0.000010 0.00110 0.00063 <0.30 0.578 0.00065 1.91 <0.000010 3.5 0.273 <0.000010 <0.00010 <0.010 0.000039 <0.0010 0.0040
4-Mar-13 L1275970-28 Replicate1 5.22 0.0089 <0.000010 0.00150 0.00051 <0.30 0.585 0.00062 1.97 <0.000010 3.7 0.301 <0.000010 <0.00010 <0.010 0.000045 <0.0010 0.0032
4-Mar-13 L1275970-18 Replicate2 5.42 0.0090 <0.000010 0.00110 0.00056 <0.30 0.59 0.00067 1.98 <0.000010 3.8 0.284 <0.000010 <0.00010 <0.010 0.000044 <0.0010 <0.0030

31-Mar-13 L1285027-13 5.84 0.0083 <0.000010 0.00116 0.00060 <0.30 0.63 0.00076 2.02 <0.000010 4.1 0.317 <0.000010 <0.00010 <0.010 0.000047 <0.0010 0.0031
5-Jun-13 L1313500-9 1.99 0.0074 <0.000010 0.00044 0.00050 <0.30 0.31 0.00023 1.26 <0.000010 <2.0 0.109 <0.000010 <0.00010 <0.010 0.000013 <0.0010 0.0056

10-Sep-13 L1362721-4 1.87 0.0033 <0.000010 0.00070 <0.00050 <0.30 0.447 0.00035 0.94 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 0.000021 <0.0010 <0.0030
21-Dec-13 L1406946-27 4.54 0.0062 <0.000010 0.00102 <0.00050 <0.30 0.519 0.00057 1.77 <0.000010 2.3 0.254 <0.000010 <0.00010 <0.010 0.000036 <0.0010 <0.0030
15-Jan-14 L1413912-11 3.49 0.0049 <0.000010 0.000785 0.00053 <0.30 0.406 0.00040 1.89 <0.000010 <2.0 0.187 <0.000010 <0.00010 <0.010 0.000028 <0.0010 <0.0030
1-Apr-14 L1440389-19 5.73 0.0092 <0.000010 0.00110 0.00054 <0.30 0.587 0.00070 1.90 <0.000010 3.3 0.315 <0.000010 <0.00010 <0.010 0.000049 <0.0010 <0.0030
2-Jul-14 L1482361-22 1.67 0.0013 <0.000010 0.00042 <0.00050 <0.30 0.304 0.00027 1.07 <0.000010 <2.0 0.094 <0.000010 <0.00010 <0.010 0.000014 <0.0010 <0.0030

11-Nov-14 L1546887-20 4.50 0.0063 <0.000010 0.00100 0.00062 <0.30 0.492 0.00061 1.85 <0.000010 <2.0 0.228 <0.000010 <0.00010 <0.010 0.000034 <0.0010 <0.0030
UR1A

26-Jun-08 L650936-21 2.21 0.0051 <0.000010 0.00065 <0.00050 <0.30 0.331 0.00039 1.25 <0.000010 <2.0 0.122 <0.00010 <0.00010 <0.010 0.000016 <0.0010 <0.0010
10-Sep-08 L683687-9 2.97 0.0042 <0.000010 0.00095 <0.00050 <0.30 0.419 0.00053 1.09 <0.000010 <2.0 0.146 <0.00010 <0.00010 <0.010 0.000031 <0.0010 <0.0010
6-Dec-08 L717413-10 3.77 0.0080 0.000011 0.00098 <0.00050 <0.30 0.444 0.00058 1.97 <0.000010 <2.0 0.194 <0.00010 <0.00010 <0.010 0.000038 <0.0010 0.0026

29-Mar-09 L749298-5 5.29 0.0066 <0.000010 0.00102 0.00060 <0.30 0.561 0.00079 1.98 <0.000010 2.8 0.258 <0.00010 <0.00010 <0.010 0.000049 <0.0010 0.0015
2-Jul-09 L787346-30 Replicate1 2.67 0.0131 <0.000010 0.00052 0.00058 <0.30 0.299 0.00033 1.27 <0.000010 <2.0 0.137 <0.00010 <0.00010 <0.010 0.000019 <0.0010 0.0030
2-Jul-09 L787346-6 Replicate2 2.56 0.0054 <0.000010 0.00062 <0.00050 <0.30 0.294 0.00033 1.25 <0.000010 <2.0 0.133 <0.00010 <0.00010 <0.010 0.000018 <0.0010 0.0011
5-Jul-09 L788462-9 1.91 0.0049 <0.000010 0.00057 <0.00050 <0.30 0.263 0.00034 1.25 <0.000010 <2.0 0.093 <0.00010 <0.00010 <0.010 0.000015 <0.0010 <0.0010

22-Aug-09 L809879-5 1.90 0.0004 <0.000010 0.00076 <0.00050 <0.30 0.418 0.00034 0.76 <0.000010 <2.0 0.122 <0.00010 <0.00010 <0.010 0.000021 <0.0010 <0.0010
26-Nov-09 L844495-6 4.35 0.0076 <0.000010 0.00100 <0.00050 <0.30 0.463 0.00058 1.87 <0.000010 2.1 0.231 <0.00010 <0.00010 <0.010 0.000034 <0.0010 0.0016
17-Jan-10 L855505-2 4.26 0.0076 <0.000010 0.00100 <0.00050 <0.30 0.447 0.00070 1.87 <0.000010 2.2 0.234 <0.00010 <0.00010 <0.010 0.000036 <0.0010 0.0014
3-Mar-10 L866873-2 4.57 0.0067 <0.000010 0.00096 <0.00050 <0.30 0.46 0.00063 1.96 <0.000010 2.4 0.241 <0.00010 <0.00010 <0.010 0.000038 <0.0010 0.0013
28-Mar-10 L873293-1 3.82 0.0079 <0.000010 0.00074 <0.00050 <0.30 0.40 0.00048 2.00 <0.000010 <2.0 0.200 <0.00010 <0.00010 <0.010 0.000025 <0.0010 0.0021
1-May-10 L884476-8 3.15 0.0034 <0.000010 0.00058 <0.00050 <0.30 0.32 0.00051 1.87 <0.000010 <2.0 0.169 <0.00010 <0.00010 <0.010 0.000018 <0.0010 0.0025

26-May-10 L891484-2 2.33 0.0058 <0.000010 0.00045 <0.00050 <0.30 0.32 0.00034 1.33 <0.000010 <2.0 0.126 <0.00010 <0.00010 <0.010 0.000014 <0.0010 <0.0010
5-Jul-10 L905787-3 2.60 0.0026 <0.000010 0.00081 <0.00050 <0.30 0.39 0.00037 1.15 <0.000010 <2.0 0.142 <0.00010 <0.00010 <0.010 0.000022 <0.0010 <0.0010

3-Aug-10 L916942-2 1.76 0.0014 <0.000010 0.00057 <0.00050 <0.30 0.413 0.00045 0.83 <0.000010 <2.0 0.107 <0.00010 <0.00010 <0.010 0.000017 <0.0010 <0.0010
27-Aug-10 L926457-3 2.28 0.0082 <0.000010 0.00071 <0.00050 <0.30 0.412 0.00042 0.83 <0.000010 <2.0 0.127 <0.00010 <0.00010 <0.010 0.000019 <0.0010 <0.0010
28-Sep-10 L938295-2 2.47 0.0034 <0.000010 0.00057 <0.00050 <0.30 0.540 0.00044 1.34 <0.000010 <2.0 0.134 <0.00010 <0.00010 <0.010 0.000019 <0.0010 <0.0030
21-Oct-10 L946802-2 3.39 0.0052 <0.000010 0.00072 0.00061 <0.30 0.393 0.00049 1.87 <0.000010 <2.0 0.184 <0.00010 <0.00010 <0.010 0.000021 <0.0010 <0.0030
15-Nov-10 L955725-3 3.59 0.0054 <0.000010 0.00078 <0.00050 <0.30 0.378 0.00052 1.99 <0.000010 <2.0 0.191 <0.00010 <0.00010 <0.010 0.000023 <0.0010 0.0032
15-Dec-10 L963832-2 4.99 0.0058 <0.000010 0.00109 0.00064 <0.30 0.549 0.00072 1.95 <0.000010 2.1 0.255 <0.00010 <0.00010 <0.010 0.000036 <0.0010 <0.0030
1-Feb-11 L975149-3 4.37 0.0113 <0.000010 0.00099 <0.00050 <0.30 0.487 0.00068 2.03 <0.000010 2.3 0.242 <0.00010 <0.00010 <0.010 0.000033 <0.0010 <0.0030
5-Mar-11 L985810-3 5.22 0.0066 <0.000010 0.00101 <0.00050 <0.30 0.551 0.00075 1.91 <0.000010 2.6 0.260 <0.00010 <0.00010 <0.010 0.000037 <0.0010 <0.0030

31-Mar-11 L991777-4 4.89 0.0090 <0.000010 0.00091 <0.00050 <0.30 0.522 0.00062 1.95 <0.000010 2.7 0.254 <0.00010 <0.00010 <0.010 0.000038 <0.0010 <0.0030
2-May-11 L1002688-9 5.40 0.0063 <0.000010 0.00081 <0.00050 <0.30 0.487 0.00068 2.02 <0.000010 2.3 0.269 <0.00010 <0.00010 <0.010 0.000033 <0.0010 <0.0030
4-Jun-11 L1014013-2 2.04 0.0081 <0.000010 0.00047 0.00065 <0.30 0.332 0.00030 1.30 <0.000010 <2.0 0.112 <0.00010 <0.00010 <0.010 0.000014 <0.0010 <0.0030
4-Jul-11 L1026874-13 2.39 0.0065 <0.000010 0.00065 <0.00050 <0.30 0.343 0.00037 1.14 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.000017 <0.0010 <0.0030

1-Aug-11 L1039955-2 2.23 0.0076 <0.000010 0.00064 <0.00050 <0.30 0.355 0.00037 1.04 <0.000010 <2.0 0.123 <0.000010 <0.00010 <0.010 0.000018 <0.0010 <0.0030
4-Sep-11 L1054465-3 2.19 0.0007 <0.000010 0.00063 <0.00050 <0.30 0.511 0.00042 1.26 <0.000010 <2.0 0.129 <0.000010 <0.00010 <0.010 0.000024 <0.0010 <0.0030
1-Oct-11 L1067383-2 3.43 0.0099 <0.000010 0.00105 0.00062 <0.30 0.505 0.00059 1.86 <0.000010 <2.0 0.189 <0.000010 <0.00010 <0.010 0.000029 <0.0010 <0.0030
26-Oct-11 L1079029-13 3.56 0.0095 <0.000010 0.00096 0.00059 <0.30 0.48 0.00051 1.98 <0.000010 <2.0 0.183 <0.000010 <0.00010 <0.010 0.000028 <0.0010 <0.0030
27-Nov-11 L1091310-12 Replicate1 4.41 0.0107 <0.000010 0.00114 0.00050 <0.30 0.544 0.00062 1.96 <0.000010 <2.0 0.248 <0.000010 <0.00010 <0.010 0.000034 <0.0010 0.0031
27-Nov-11 L1091310-3 Replicate2 4.43 0.0079 <0.000010 0.00113 <0.00050 <0.30 0.548 0.00063 1.94 <0.000010 <2.0 0.240 <0.000010 <0.00010 <0.010 0.000038 <0.0010 <0.0030

9-Jan-12 L1103291-3 3.93 0.0106 <0.000010 0.00094 <0.00050 <0.30 0.492 0.00054 1.91 <0.000010 <2.0 0.215 <0.000010 <0.00010 <0.010 0.000031 <0.0010 <0.0030
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
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Manganese 
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(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 27-Feb-12 L1119935-4 Replicate1 5.32 0.0061 <0.000010 0.00119 <0.00050 <0.30 0.64 0.00071 2.00 <0.000010 2.6 0.280 <0.000010 <0.00010 <0.010 0.000040 <0.0010 <0.0030
27-Feb-12 L1119935-3 Replicate2 5.36 0.0062 <0.000010 0.00119 <0.00050 <0.30 0.64 0.00075 2.01 <0.000010 2.6 0.279 <0.000010 <0.00010 <0.010 0.000039 <0.0010 <0.0030
27-Mar-12 L1131394-3 5.27 0.0066 <0.000010 0.00122 <0.00050 <0.30 0.638 0.00081 2.03 <0.000010 2.9 0.283 <0.000010 <0.00010 <0.010 0.000049 <0.0010 <0.0030
1-May-12 L1143005-2 3.53 0.0046 <0.000010 0.00062 0.00061 <0.30 0.382 0.00049 2.12 <0.000010 <2.0 0.193 <0.000010 <0.00010 <0.010 0.000025 <0.0010 <0.0030

28-May-12 L1155050-2 2.60 0.0126 <0.000010 0.00045 0.00087 <0.30 0.355 0.00034 2.06 <0.000010 <2.0 0.143 <0.000010 <0.00010 <0.010 0.000020 <0.0010 <0.0030
28-Jun-12 L1171583-2 2.07 0.0084 <0.000010 0.00063 <0.00050 <0.30 0.40 0.00031 1.48 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000020 <0.0010 <0.0030
1-Aug-12 L1190018-2 1.89 0.0094 <0.000010 0.00062 <0.00050 <0.30 0.37 0.00034 1.12 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000019 <0.0010 <0.0030
5-Sep-12 L1206302-3 2.20 0.0023 <0.000010 0.00068 <0.00050 <0.30 0.34 0.00037 0.97 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 0.000017 <0.0010 <0.0030
5-Oct-12 L1221669-13 3.25 0.0052 <0.000010 0.00082 <0.00050 <0.30 0.42 0.00047 1.65 <0.000010 <2.0 0.182 <0.000010 <0.00010 <0.010 0.000025 <0.0010 <0.0030
9-Feb-13 L1267868-11 4.92 0.0070 <0.000010 0.00101 <0.00050 <0.30 0.565 0.00075 1.97 <0.000010 3.1 0.259 <0.000010 <0.00010 <0.010 0.000038 <0.0010 <0.0030
4-Mar-13 L1275970-17 5.14 0.0061 <0.000010 0.00103 <0.00050 <0.30 0.557 0.00074 2.02 <0.000010 3.3 0.259 <0.000010 <0.00010 <0.010 0.000040 <0.0010 <0.0030
31-Mar-13 L1285027-15 5.50 0.0088 <0.000010 0.00110 <0.00050 <0.30 0.607 0.00077 2.02 <0.000010 3.4 0.294 <0.000010 <0.00010 <0.010 0.000043 <0.0010 <0.0030
5-Jun-13 L1313500-8 2.02 0.0067 <0.000010 0.00051 <0.00050 <0.30 0.308 0.00028 1.30 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 0.000013 <0.0010 <0.0030

10-Sep-13 L1362721-14 Replicate1 1.93 0.0018 <0.000010 0.00069 <0.00050 <0.30 0.437 0.00036 0.80 <0.000010 <2.0 0.114 <0.000010 <0.00010 <0.010 0.000019 <0.0010 <0.0030
10-Sep-13 L1362721-7 Replicate2 1.92 0.00170 <0.000010 0.000709 <0.00050 <0.30 0.423 0.00035 0.74 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 0.000020 <0.0010 <0.0030
18-Nov-13 L1393661-24 5.33 0.0076 <0.000010 0.001080 <0.00050 <0.30 0.533 0.00068 1.70 <0.000010 2.0 0.246 <0.000010 <0.00010 <0.010 0.000037 <0.0010 <0.0030
26-Nov-13 L1398084-6 4.52 0.0069 <0.000010 0.00092 0.00051 <0.30 0.503 0.00063 1.74 <0.000010 2.1 0.222 <0.000010 <0.00010 <0.010 0.000033 <0.0010 <0.0030
3-Dec-13 L1400285-15 4.52 0.0063 <0.000010 0.00098 <0.00050 <0.30 0.500 0.00067 1.92 <0.000010 2.2 0.235 <0.000010 <0.00010 <0.010 0.000035 <0.0010 <0.0030
10-Dec-13 L1403324-14 4.97 0.0040 <0.000010 0.00101 <0.00050 <0.30 0.477 0.00075 1.84 <0.000010 2.2 0.251 <0.000010 <0.00010 <0.010 0.000038 <0.0010 <0.0030
20-Dec-13 L1406946-16 4.39 0.0037 <0.000010 0.00093 <0.00050 <0.30 0.497 0.00061 1.87 <0.000010 2.1 0.237 <0.000010 <0.00010 <0.010 0.000034 <0.0010 0.0063
15-Jan-14 L1413912-12 2.91 0.0051 <0.000010 0.000616 0.00055 <0.30 0.371 0.00038 1.97 <0.000010 <2.0 0.151 <0.000010 <0.00010 <0.010 0.000021 <0.0010 <0.0030
1-Apr-14 L1440389-28 5.44 0.0078 <0.000010 0.00101 <0.00050 <0.30 0.552 0.00072 1.99 <0.000010 3.0 0.285 <0.000010 <0.00010 <0.010 0.000037 <0.0010 <0.0030

27-May-14 L1462243-2 2.12 0.0058 <0.000010 0.000396 0.00057 <0.30 0.268 0.00026 1.46 <0.000010 <2.0 0.123 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 <0.0030
3-Jun-14 L1466849-14 2.18 0.0064 <0.000010 0.00045 0.00052 <0.30 0.284 0.00031 1.35 <0.000010 <2.0 0.124 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
8-Jun-14 L1469016-16 2.05 0.0050 <0.000010 0.00040 0.00050 <0.30 0.300 0.00028 1.36 <0.000010 <2.0 0.110 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
19-Jun-14 L1475203-16 1.97 0.0056 <0.000010 0.00044 <0.00050 <0.30 0.253 0.00027 1.21 <0.000010 <2.0 0.110 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
26-Jun-14 L1479007-23 2.55 0.0870 <0.000010 0.00023 0.00293 <0.30 0.387 0.00029 1.21 0.000029 <2.0 0.113 0.00001 <0.00010 <0.010 0.000032 0.0036 0.0140
2-Jul-14 L1482361-21 1.73 0.0012 <0.000010 0.000436 <0.00050 <0.30 0.306 0.00029 1.11 <0.000010 <2.0 0.100 <0.000010 <0.00010 <0.010 0.000016 <0.0010 <0.0030
9-Sep-14 L1517070-11 2.65 0.0057 <0.000010 0.000835 <0.00050 <0.30 0.393 0.00051 1.14 <0.000010 <2.0 0.153 <0.000010 <0.00010 <0.010 0.000026 <0.0010 <0.0030

12-Sep-14 L1517902-20 2.60 0.0051 <0.000010 0.000767 <0.00050 <0.30 0.385 0.00044 1.06 <0.000010 <2.0 0.148 <0.000010 <0.00010 <0.010 0.000022 <0.0010 <0.0030
21-Sep-14 L1522239-4 2.29 0.0035 <0.000010 0.000785 <0.00050 <0.30 0.675 0.00053 1.48 <0.000010 <2.0 0.133 <0.000010 <0.00010 <0.010 0.000035 <0.0010 0.0044
28-Sep-14 L1527109-8 2.26 0.0169 <0.000010 0.00062 0.00109 <0.30 0.745 0.00038 1.88 <0.000010 0.7 0.119 <0.000050 <0.00010 0.016 0.000040 0.0022 <0.0030
4-Oct-14 L1529967-13 2.45 0.0053 <0.000010 0.00058 0.00065 <0.30 0.591 0.00038 1.66 <0.000010 <2.0 0.135 <0.000010 <0.00010 <0.010 0.000031 0.0010 <0.0030

11-Nov-14 L1546887-7 Replicate1 4.32 0.0063 <0.000010 0.00098 0.00051 <0.30 0.463 0.00068 1.90 <0.000010 <2.0 0.215 <0.000010 <0.00010 <0.010 0.000032 <0.0010 <0.0030
11-Nov-14 L1546887-8 Replicate2 4.30 0.0062 <0.000010 0.00093 0.00057 <0.30 0.461 0.00068 1.88 <0.000010 <2.0 0.216 <0.000010 <0.00010 <0.010 0.000031 <0.0010 <0.0030
18-Nov-14 L1549335-13 4.46 0.0060 <0.000010 0.00102 <0.00050 <0.30 0.502 0.00070 1.92 <0.000010 <2.0 0.232 <0.000010 <0.00010 <0.010 0.000031 <0.0010 <0.0030
26-Nov-14 L1552499-1 4.45 0.0076 <0.000010 0.00100 <0.00050 <0.30 0.500 0.00068 1.94 <0.000010 <2.0 0.225 <0.000010 <0.00010 <0.010 0.000032 <0.0010 <0.0030
4-Dec-14 L1556366-2 4.63 0.0058 <0.000010 0.00104 <0.00050 <0.30 0.502 0.00073 1.79 <0.000010 <2.0 0.250 <0.000010 <0.00010 <0.010 0.000034 <0.0010 <0.0030
7-Dec-14 L1556392-12 4.95 0.0057 <0.000010 0.00104 <0.00050 <0.30 0.502 0.00071 1.86 <0.000010 2.1 0.259 <0.000010 <0.00010 <0.010 0.000036 <0.0010 <0.0030
22-Feb-15 L1581377-21 4.11 0.0053 <0.000010 0.000862 <0.00050 <0.30 0.476 0.00065 1.96 <0.000010 2.2 0.243 <0.000010 <0.00010 <0.010 0.000030 <0.0010 <0.0030
12-May-15 L1612636-24 2.53 0.0051 <0.0000050 0.000403 0.00055 <0.30 0.309 0.00029 1.63 <0.000010 <2.0 0.140 <0.000010 <0.00010 <0.010 0.000014 <0.00050 <0.0030
26-Aug-15 L1665599-23 Replicate1 2.77 0.0122 <0.0000050 0.000760 <0.00050 <0.30 0.458 0.00047 1.26 <0.000010 <2.0 0.145 <0.000010 <0.00010 <0.010 0.000027 0.0006 <0.0030
26-Aug-15 L1665599-5 Replicate2 2.72 0.0118 <0.0000050 0.00077 <0.00050 <0.30 0.440 0.00048 1.14 <0.000010 <2.0 0.144 <0.000010 <0.00010 <0.010 0.000025 <0.00050 0.0030
17-Nov-15 L1704732-5 4.67 0.0081 <0.0000050 0.000985 0.00056 <0.30 0.434 0.00062 1.97 <0.000010 <2.0 0.218 <0.000010 <0.00010 <0.010 0.000030 <0.00050 0.0033
23-Jan-16 L1727972-18 5.28 0.0048 <0.0000050 0.001020 <0.00050 <0.30 0.557 0.00071 1.94 <0.000010 2.4 0.274 <0.000010 <0.00010 <0.010 0.000035 <0.00050 <0.0030
26-Apr-16 L1761558-22 3.06 0.0045 <0.0000050 0.000528 0.00057 <0.30 0.310 0.00035 1.79 <0.000010 <2.0 0.163 <0.000010 <0.00010 <0.010 0.000017 <0.00050 0.0035
16-Jul-16 L1800582-11 2.02 0.0003 <0.0000050 0.00053 <0.00050 <0.30 0.387 0.00034 0.77 <0.000010 <2.0 0.118 <0.000010 <0.00010 <0.010 0.000016 <0.00050 <0.0030

25-Oct-2016 L1850386-2 5.31 0.00502 <0.0000050 0.00107 <0.00050 <0.30 0.652 0.000898 1.77 <0.000010 <2.0 0.269 <0.000010 <0.00010 <0.010 0.000039 <0.00050 <0.0030
11-Feb-2017 L1891018-12 5.44 0.00804 <0.0000050 0.000948 <0.00050 <0.30 0.608 0.000714 1.80 <0.000010 2.6 0.262 <0.000010 <0.00010 <0.010 0.000035 <0.00050 <0.0030
21-May-2017 L1929753-30 2.35 0.00539 <0.0000050 0.000384 0.00055 <0.30 0.330 0.000318 1.46 <0.000010 <2.0 0.119 <0.000010 <0.00010 <0.010 0.000019 <0.00050 <0.0030
26-Aug-2017 L1983785-1 2.49 0.00124 <0.0000050 0.000600 <0.00050 <0.30 0.945 0.000440 1.09 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000024 <0.00050 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1A 21-Nov-2017 L2028734-26  5.49 0.00584 <0.0000050 0.001070 <0.00050 <0.30 0.718 0.000774 1.98 <0.000010 2.2 0.298 <0.000010 <0.00010 <0.010 0.000035 <0.00050 <0.0030
20-Feb-2018 L2061201-12 Replicate1 5.75 0.00371 <0.0000050 0.001040 <0.00050 <0.30 0.708 0.000924 1.86 <0.000010 2.5 0.282 <0.000010 <0.00010 <0.010 0.000042 <0.00050 <0.0030
20-Feb-2018 L2061201-36 Replicate2 6.25 0.00422 <0.0000050 0.001120 <0.00050 <0.30 0.71 0.000915 1.82 <0.000010 2.6 0.314 <0.000010 <0.00010 <0.010 0.000045 <0.00050 <0.0030
10-May-2018 L2093552-27  2.85 0.00771 <0.0000050 0.000411 0.00053 <0.30 0.371 0.000297 1.65 <0.000010 <2.0 0.143 <0.000010 <0.00010 <0.010 0.000019 <0.00050 <0.0030

UR1
28-May-08 L635965-3 1.86 0.0239 <0.000010 0.00091 <0.00050 <0.30 0.568 0.00075 1.37 <0.000010 <2.0 0.107 <0.00010 <0.00010 <0.010 0.000044 <0.0010 0.0025

5-Jun-08 L639617-1 2.21 0.0528 <0.000010 0.00096 0.00068 <0.30 0.543 0.00088 1.36 <0.000010 <2.0 0.132 <0.00010 <0.00010 <0.010 0.000056 <0.0010 0.0084
11-Jun-08 L642688-10 2.12 0.0570 <0.000010 0.00078 <0.00050 <0.30 0.426 0.00049 1.37 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000051 <0.0010 0.0122
26-Jun-08 L650936-22 2.33 0.0800 <0.000010 0.001010 <0.00050 <0.30 0.604 0.00065 1.22 <0.000010 <2.0 0.139 <0.00010 <0.00010 <0.010 0.000052 <0.0010 0.0057
3-Jul-08 L652071-1 1.61 0.0959 <0.000010 0.001150 0.00076 <0.30 0.658 0.00050 0.85 <0.000010 <2.0 0.101 <0.00010 <0.00010 <0.010 <0.000010 <0.0010 0.0223
25-Jul-08 L662220-2 1.94 0.0610 <0.000010 0.00087 0.00069 <0.30 0.527 0.00042 0.97 <0.000010 <2.0 0.123 <0.00010 0.00014 <0.010 0.000035 <0.0010 0.0078
10-Sep-08 L683687-8 2.30 0.0512 <0.000010 0.00114 0.00054 <0.30 0.675 0.00063 1.09 <0.000010 <2.0 0.133 <0.00010 <0.00010 <0.010 0.000069 <0.0010 0.0071
6-Dec-08 L717413-14 Replicate1 3.85 0.0752 <0.000010 0.00159 0.00080 <0.30 0.863 0.00111 2.07 <0.000010 <2.0 0.223 <0.00010 <0.00010 <0.010 0.000160 <0.0010 0.0178
6-Dec-08 L717413-13 Replicate2 3.83 0.0752 0.000013 0.001520 0.00078 <0.30 0.863 0.00124 2.10 <0.000010 2.0 0.222 <0.00010 <0.00010 <0.010 0.000160 <0.0010 0.0162

29-Mar-09 L749298-3 5.67 0.0914 <0.000010 0.001700 0.00119 <0.30 1.190 0.00167 2.18 <0.000010 3.1 0.310 <0.00010 <0.00010 <0.010 0.000220 <0.0010 0.0204
2-Jul-09 L787346-4 2.68 0.0687 <0.000010 0.000899 0.00081 <0.30 0.489 0.00066 1.32 <0.000010 <2.0 0.158 <0.00010 <0.00010 <0.010 0.000066 <0.0010 0.0145

22-Aug-09 L809879-3 1.42 0.0274 <0.000010 0.000931 <0.00050 <0.30 0.601 0.00045 0.72 <0.000010 <2.0 0.100 <0.00010 <0.00010 <0.010 0.000027 <0.0010 0.0024
26-Nov-09 L844495-4 4.42 0.0918 <0.000010 0.001530 0.00085 <0.30 0.862 0.00098 1.99 <0.000010 2.2 0.265 <0.00010 <0.00010 <0.010 0.000158 <0.0010 0.0145
17-Jan-10 L855505-1 4.48 0.0716 <0.000010 0.001580 0.00069 <0.30 0.898 0.00122 2.06 <0.000010 2.4 0.277 <0.00010 <0.00010 <0.010 0.000165 <0.0010 0.0144
3-Mar-10 L866873-1 4.60 0.076 <0.000010 0.001500 0.00068 <0.30 0.858 0.00107 2.12 <0.000010 2.6 0.284 <0.00010 <0.00010 <0.010 0.000172 <0.0010 0.0100
28-Mar-10 L873292-4 3.65 0.05 <0.000010 0.001150 0.00065 <0.30 0.681 0.00092 2.03 <0.000010 <2.0 0.204 <0.00010 <0.00010 <0.010 0.000115 <0.0010 0.010
1-May-10 L884476-7 3.49 0.072 <0.000010 0.001180 0.00080 <0.30 0.589 0.00112 2.05 <0.000010 <2.0 0.199 <0.00010 <0.00010 <0.010 0.000158 <0.0010 0.0541
26-May-10 L891484-1 2.3 0.04 <0.000010 0.00081 <0.00050 <0.30 0.479 0.00060 1.33 <0.000010 <2.0 0.143 <0.00010 <0.00010 <0.010 0.00005 <0.0010 0.01

5-Jul-10 L905787-1 2.31 0.07 <0.000010 0.001090 <0.00050 <0.30 0.581 0.00049 1.15 0.000025 <2.0 0.142 <0.00010 <0.00010 <0.010 0.00005 <0.0010 0.00
3-Aug-10 L916942-1 1.3 0.01 <0.000010 0.000765 <0.00050 <0.30 0.62 0.00053 0.71 <0.000010 <2.0 0.092 <0.00010 <0.00010 <0.010 0.00003 <0.0010 <0.0010
27-Aug-10 L926457-1 1.80 0.06 <0.000010 0.000938 <0.00050 <0.30 0.61 0.00046 0.86 <0.000010 <2.0 0.117 <0.00010 <0.00010 <0.010 0.00004 <0.0010 0.01
28-Sep-10 L938295-1 2.14 0.026 <0.000010 0.000939 <0.00050 <0.30 0.922 0.00057 1.25 <0.000010 <2.0 0.132 <0.00010 <0.00010 <0.010 0.000071 <0.0010 <0.0030
21-Oct-10 L946802-1 3.60 0.080 <0.000010 0.001270 0.00115 <0.30 0.721 0.00098 1.89 <0.000010 <2.0 0.212 <0.00010 <0.00010 <0.010 0.000097 <0.0010 0.011
15-Nov-10 L955725-1 3.80 0.075 <0.000010 0.001270 0.00099 <0.30 0.764 0.00106 2.07 <0.000010 <2.0 0.224 <0.00010 <0.00010 <0.010 0.000122 <0.0010 0.011
15-Dec-10 L963832-1 4.97 0.1100 <0.000010 0.001800 0.00118 <0.30 1.140 0.00134 2.13 <0.000010 2.3 0.296 <0.00010 <0.00010 <0.010 0.000208 <0.0010 0.0140
1-Feb-11 L975149-2 5.11 0.10 <0.000010 0.001650 0.00083 <0.30 1.060 0.00132 2.24 <0.000010 2.6 0.311 <0.00010 <0.00010 <0.010 0.00016 <0.0010 0.023
5-Mar-11 L985810-2 5.29 0.083 <0.000010 0.001690 0.00079 <0.30 1.160 0.00141 2.10 <0.000010 2.8 0.316 <0.00010 <0.00010 <0.010 0.000195 <0.0010 0.020
31-Mar-11 L991777-3 5.03 0.076 <0.000010 0.001410 0.00075 <0.30 0.906 0.00112 2.16 <0.000010 2.7 0.297 <0.00010 <0.00010 <0.010 0.00016 <0.0010 0.02
2-May-11 L1002688-8 5.6 0.07 <0.000010 0.001270 0.0008 <0.30 0.87 0.00124 2.16 <0.000010 2.3 0.312 <0.00010 <0.00010 <0.010 0.00015 <0.0010 0.01
4-Jun-11 L1014013-1 2.1 0.04 <0.000010 0.00088 0.0006 <0.30 0.538 0.00053 1.22 <0.000010 <2.0 0.123 <0.00010 <0.00010 <0.010 0.00005 <0.0010 0.00
4-Jul-11 L1026874-11 2.25 0.079 <0.000010 0.00093 0.00055 <0.30 0.567 0.00060 1.13 <0.000010 <2.0 0.150 <0.000010 <0.00010 <0.010 0.00006 <0.0010 0.01

1-Aug-11 L1039955-1 1.8 0.05 <0.000010 0.00085 0.0005 <0.30 0.535 0.00051 0.92 <0.000010 <2.0 0.115 <0.000010 <0.00010 <0.010 0.00004 <0.0010 0.01
4-Sep-11 L1054465-6 Replicate1 1.97 0.00 <0.000010 0.001000 <0.00050 <0.30 1.080 0.00063 1.25 <0.000010 <2.0 0.124 0.00001 <0.00010 <0.010 0.00007 <0.0010 <0.0030
4-Sep-11 L1054465-1 Replicate2 1.92 0.001 <0.000010 0.001030 <0.00050 <0.30 1.010 0.00061 1.25 <0.000010 <2.0 0.125 0.000011 <0.00010 <0.010 0.000071 <0.0010 <0.0030
5-Sep-11 L1054953-19 - - - - - - - - - - - - - - - - - -
1-Oct-11 L1067383-1 3.43 0.07 <0.000010 0.001430 0.00116 <0.30 0.945 0.00109 1.82 <0.000010 <2.0 0.181 <0.000010 <0.00010 <0.010 0.00012 <0.0010 0.01
26-Oct-11 L1079029-12 3.89 0.072 <0.000010 0.001720 0.00111 <0.30 0.988 0.00103 2.28 <0.000010 <2.0 0.226 <0.000010 <0.00010 <0.010 0.000150 <0.0010 0.027
27-Nov-11 L1091310-2 4.65 0.089 <0.000010 0.001880 0.00101 <0.30 1.120 0.00124 2.12 <0.000010 2.1 0.285 <0.000010 <0.00010 <0.010 0.000189 <0.0010 0.015

9-Jan-12 L1103291-2 4.24 0.0774 <0.000010 0.001540 0.00082 <0.30 0.938 0.00102 2.15 <0.000010 2.2 0.257 <0.000010 <0.00010 <0.010 0.000133 <0.0010 0.0158
30-Jan-12 L1111122-2 5.07 0.0380 <0.000010 0.002020 0.00071 <0.30 1.420 0.00117 2.10 <0.000010 2.4 0.295 <0.000010 <0.00010 <0.010 0.000168 <0.0010 0.0132
27-Feb-12 L1119935-2 5.68 0.082 <0.000010 0.001940 0.00088 <0.30 1.420 0.00132 2.25 <0.000010 2.9 0.333 <0.000010 <0.00010 <0.010 0.000200 <0.0010 0.021
27-Mar-12 L1131394-1 5.76 0.098 <0.000010 0.001930 0.00085 <0.30 1.320 0.00147 2.26 <0.000010 3.2 0.339 <0.000010 <0.00010 <0.010 0.000231 <0.0010 0.02
1-May-12 L1143005-1 4.11 0.05 <0.000010 0.001210 0.00078 <0.30 0.880 0.00096 2.14 <0.000010 <2.0 0.230 <0.000010 <0.00010 <0.010 0.00013 <0.0010 0.01

28-May-12 L1155050-1 2.89 0.05 <0.000010 0.001340 0.0007 <0.30 0.695 0.00099 1.72 <0.000010 <2.0 0.172 <0.000010 <0.00010 <0.010 0.00007 <0.0010 0.01
27-Jun-12 L1171873-9 Replicate1 2.3 0.1 <0.000010 0.001170 0.0005 <0.30 0.62 0.00066 1.2 <0.000010 <2.0 0.14 <0.000010 <0.00010 <0.010 0.00006 <0.0010 0.00
27-Jun-12 L1171873-1 Replicate2 2.28 0.099 <0.000010 0.001170 0.00063 <0.30 0.622 0.00065 1.23 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.000054 <0.0010 0.009

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1 1-Aug-12 L1190018-1 1.60 0.052 <0.000010 0.000918 <0.00050 <0.30 0.555 0.00053 0.90 <0.000010 <2.0 0.120 <0.000010 <0.00010 <0.010 0.00005 <0.0010 <0.0030
5-Sep-12 L1206302-1 1.95 0.04 <0.000010 0.00109 <0.00050 <0.30 0.655 0.00054 0.97 <0.000010 <2.0 0.123 <0.000010 <0.00010 <0.010 0.00004 <0.0010 0.00
5-Oct-12 L1221669-11 3.13 0.062 <0.000010 0.001330 0.00079 <0.30 0.761 0.00098 1.59 <0.000010 <2.0 0.193 <0.000010 <0.00010 <0.010 0.00010 <0.0010 0.02
9-Feb-13 L1267868-8 5.14 0.09 <0.000010 0.001660 0.0008 <0.30 1.150 0.00136 2.12 <0.000010 3.2 0.312 <0.000010 <0.00010 <0.010 0.00018 <0.0010 0.02
4-Mar-13 L1275970-21 5.39 0.08 <0.000010 0.001510 0.0007 <0.30 1.080 0.00126 2.19 <0.000010 3.4 0.314 <0.000010 <0.00010 <0.010 0.00018 <0.0010 0.01
31-Mar-13 L1285027-17 5.68 0.099 <0.000010 0.001710 0.00082 <0.30 1.220 0.00150 2.20 <0.000010 3.4 0.347 <0.000010 <0.00010 <0.010 0.000229 <0.0010 0.024
5-Jun-13 L1313500-6 2.13 0.067 <0.000010 0.001170 0.00052 <0.30 0.516 0.00066 1.23 <0.000010 <2.0 0.135 <0.000010 <0.00010 <0.010 0.000026 <0.0010 0.009
3-Sep-13 L1359396-3 1.48 0.03 <0.000010 0.000843 <0.00050 <0.30 0.570 0.00047 0.71 <0.000010 <2.0 0.097 <0.000010 <0.00010 <0.010 0.000026 <0.0010 <0.0030

18-Nov-13 L1393661-25 5.56 0.134 <0.000010 0.001630 0.00109 <0.30 1.140 0.00136 1.84 <0.000010 2.1 0.293 <0.000010 <0.00010 <0.010 0.000173 <0.0010 0.034
26-Nov-13 L1398084-3 4.65 0.100 <0.000010 0.001550 0.00087 <0.30 0.968 0.00118 1.78 <0.000010 2.1 0.267 <0.000010 <0.00010 <0.010 0.000155 <0.0010 0.015
3-Dec-13 L1400285-16 4.66 0.117 <0.000010 0.001380 0.00090 <0.30 0.965 0.00131 2.05 <0.000010 2.3 0.275 <0.000010 <0.00010 <0.010 0.000156 <0.0010 0.030
10-Dec-13 L1403324-15 5.05 0.073 <0.000010 0.001680 0.00077 <0.30 1.050 0.00139 1.95 <0.000010 2.4 0.301 0.00001 <0.00010 <0.010 0.000165 <0.0010 0.012
20-Dec-13 L1406946-17 4.58 0.089 <0.000010 0.001410 0.00085 <0.30 0.962 0.00115 2.01 <0.000010 2.3 0.281 <0.000010 <0.00010 <0.010 0.000137 <0.0010 0.0192
15-Jan-14 L1413912-5 3.58 0.036 <0.000010 0.001160 0.00085 <0.30 1.030 0.00127 2.02 <0.000010 <2.0 0.200 <0.000010 <0.00010 <0.010 0.000131 <0.0010 0.0059
1-Apr-14 L1440389-14 5.73 0.129 <0.000010 0.001560 0.00080 <0.30 1.170 0.00137 2.17 <0.000010 3.2 0.337 <0.000010 <0.00010 <0.010 0.000218 <0.0010 0.0194

27-May-14 L1462243-1 2.37 0.039 <0.000010 0.001210 0.00056 <0.30 0.574 0.00082 1.49 <0.000010 <2.0 0.149 <0.000010 <0.00010 <0.010 0.000044 <0.0010 0.0065
3-Jun-14 L1466849-15 2.27 0.047 <0.000010 0.001230 0.00051 <0.30 0.546 0.00077 1.34 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000032 <0.0010 0.0060
8-Jun-14 L1469016-15 2.23 0.064 <0.000010 0.001100 <0.00050 <0.30 0.538 0.00066 1.32 <0.000010 <2.0 0.142 <0.000010 <0.00010 <0.010 0.000029 <0.0010 0.0046
19-Jun-14 L1475203-15 2.11 0.071 <0.000010 0.001030 <0.00050 <0.30 0.500 0.00061 1.21 <0.000010 <2.0 0.135 <0.000010 <0.00010 <0.010 0.000038 <0.0010 0.0065
26-Jun-14 L1479007-24 2.07 0.051 <0.000010 0.001080 <0.00050 <0.30 0.768 0.00066 1.66 <0.000010 <2.0 0.118 0.00001 <0.00010 0.013 0.000061 <0.0010 0.0046
2-Jul-14 L1482361-20 1.59 0.013 <0.000010 0.001020 <0.00050 <0.30 0.698 0.00055 0.92 <0.000010 <2.0 0.109 0.00002 <0.00010 <0.010 0.000054 <0.0010 <0.0030
9-Sep-14 L1517070-12 2.09 0.048 <0.000010 0.001060 <0.00050 <0.30 0.625 0.00067 1.02 <0.000010 <2.0 0.138 <0.000010 <0.00010 <0.010 0.000056 <0.0010 0.0035

12-Sep-14 L1517902-24 Replicate1 2.13 0.049 <0.000010 0.000971 <0.00050 <0.30 0.612 0.00062 1.01 <0.000010 <2.0 0.134 <0.000010 <0.00010 <0.010 0.000052 <0.0010 0.0076
12-Sep-14 L1517902-21 Replicate2 2.11 0.049 <0.000010 0.001010 <0.00050 <0.30 0.614 0.00063 1.02 <0.000010 <2.0 0.133 <0.000010 <0.00010 <0.010 0.000048 <0.0010 0.0093
21-Sep-14 L1522239-3 1.75 0.002 <0.000010 0.001260 <0.00050 <0.30 1.130 0.00076 1.12 <0.000010 <2.0 0.117 0.00001 <0.00010 <0.010 0.000075 <0.0010 <0.0030
28-Sep-14 L1527109-7 1.71 0.012 <0.000010 0.001040 0.00056 <0.30 1.280 0.00062 1.53 <0.000010 0.6 0.115 <0.000050 <0.00010 0.016 0.000074 0.0015 0.0037
4-Oct-14 L1529967-14 2.11 0.017 <0.000010 0.001000 <0.00050 <0.30 1.230 0.00067 1.36 <0.000010 <2.0 0.132 0.00001 <0.00010 <0.010 0.000067 <0.0010 <0.0030

11-Nov-14 L1546887-6 4.47 0.084 <0.000010 0.001490 0.00112 <0.30 0.979 0.00133 1.94 <0.000010 <2.0 0.250 <0.000010 <0.00010 <0.010 0.000152 <0.0010 0.0137
18-Nov-14 L1549335-12 4.95 0.103 <0.000010 0.001700 0.00114 <0.30 1.190 0.00143 1.96 <0.000010 <2.0 0.270 <0.000010 <0.00010 <0.010 0.000172 <0.0010 0.0156
26-Nov-14 L1552499-2 Replicate1 4.65 0.096 <0.000010 0.001540 0.00113 <0.30 1.060 0.00132 2.01 <0.000010 2.0 0.267 <0.000010 <0.00010 <0.010 0.000165 <0.0010 0.0186
26-Nov-14 L1552499-3 Replicate2 4.64 0.0960 <0.000010 0.001530 0.00111 <0.30 1.050 0.00133 2.02 <0.000010 2.0 0.265 <0.000010 <0.00010 <0.010 0.000166 <0.0010 0.0201
4-Dec-14 L1556366-1 4.78 0.10 <0.000010 0.00165 0.00105 <0.30 1.120 0.00150 1.92 <0.000010 2.1 0.291 <0.000010 <0.00010 <0.010 0.00017 <0.0010 0.02
7-Dec-14 L1556392-13 4.82 0.10 <0.000010 0.001630 0.0010 <0.30 1.140 0.00147 1.96 <0.000010 2.3 0.271 <0.000010 <0.00010 <0.010 0.00019 <0.0010 0.02
22-Feb-15 L1581377-11 4.23 0.076 <0.000010 0.001500 0.00083 <0.30 0.913 0.00128 2.06 <0.000010 2.5 0.300 <0.000010 <0.00010 <0.010 0.000169 <0.0010 0.013
12-May-15 L1612636-22 2.96 0.033 <0.0000050 0.001230 0.00056 <0.30 0.619 0.00104 1.57 <0.000010 <2.0 0.173 <0.000010 <0.00010 <0.010 0.000042 <0.00050 0.0060
26-Aug-15 L1665599-21 2.15 0.0529 <0.0000050 0.001120 <0.00050 <0.30 0.794 0.00065 1.02 <0.000010 <2.0 0.129 <0.000010 <0.00010 <0.010 0.000046 <0.00050 <0.0030
17-Nov-15 L1704732-3 4.91 0.10 <0.0000050 0.001480 0.0014 <0.30 0.990 0.00124 2.05 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.00014 <0.00050 0.02
23-Jan-16 L1727972-19 5.36 0.103 <0.0000050 0.001770 0.00122 <0.30 1.230 0.00141 2.13 <0.000010 2.7 0.319 <0.000010 <0.00010 0.010 0.000215 <0.00050 0.018
26-Apr-16 L1761558-37 3.40 0.051 <0.0000050 0.001350 0.00072 <0.30 0.769 0.00096 1.69 <0.000010 <2.0 0.195 <0.000010 <0.00010 <0.010 0.000067 <0.00050 0.0113
16-Jul-16 L1800582-12 1.48 0.0105 <0.0000050 0.000840 <0.00050 <0.30 0.637 0.00045 0.71 <0.000010 <2.0 0.102 <0.000010 <0.00010 <0.010 0.000025 <0.00050 <0.0030

25-Oct-2016 L1850386-4 4.85 0.101 <0.0000050 0.00165 0.00105 <0.30 1.18 0.00142 1.72 <0.000010 <2.0 0.275 <0.000010 <0.00010 <0.010 0.000159 <0.00050 0.0153
11-Feb-2017 L1891018-11 5.59 0.0683 <0.0000050 0.00167 0.00073 <0.30 1.39 0.00158 1.92 <0.000010 2.8 0.308 <0.000010 <0.00010 <0.010 0.000161 <0.00050 0.0199
21-May-2017 L1929753-29 2.64 0.0300 <0.0000050 0.000922 0.00054 <0.30 0.595 0.000708 1.43 <0.000010 <2.0 0.144 <0.000010 <0.00010 <0.010 0.000045 <0.00050 0.0030
26-Aug-2017 L1983785-2 1.92 0.0161 <0.0000050 0.000910 <0.00050 <0.30 1.16 0.000599 0.886 <0.000010 <2.0 0.125 <0.000010 <0.00010 <0.010 0.000050 <0.00050 <0.0030
21-Nov-2017 L2028734-25  5.92 0.13 <0.0000050 0.001920 0.00190 <0.30 1.38 0.00169 2.43 <0.000010 2.5 0.315 <0.000010 <0.00010 <0.010 0.000134 0.00082 0.0917
20-Feb-2018 L2061201-2 Replicate1 6.38 0.107 <0.0000050 0.001940 0.00112 <0.30 1.59 0.00169 2.16 <0.000010 3.3 0.38 <0.000010 <0.00010 <0.010 0.000209 <0.00050 0.0258
20-Feb-2018 L2061201-35 Replicate2 6.26 0.104 <0.0000050 0.001910 0.00104 <0.30 1.49 0.0017 2.22 <0.000010 3.1 0.379 <0.000010 <0.00010 <0.010 0.000223 <0.00050 0.0247
10-May-2018 L2093552-31  3.19 0.0653 <0.0000050 0.001250 0.00050 <0.30 0.738 0.000886 1.49 <0.000010 <2.0 0.175 <0.000010 <0.00010 <0.010 0.000038 <0.00050 0.0043

UR1B
9-Feb-13 L1267868-17 Replicate1 3.60 0.045 <0.000010 0.002900 0.00052 <0.30 1.300 0.00094 2.21 <0.000010 2.2 0.253 <0.000010 <0.00010 <0.010 0.000342 <0.0010 0.012
9-Feb-13 L1267868-7 Replicate2 3.51 0.044 <0.000010 0.002900 <0.00050 <0.30 1.270 0.00094 2.18 <0.000010 2.2 0.252 <0.000010 <0.00010 <0.010 0.00033 <0.0010 0.01

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
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(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR1B 4-Mar-13 L1275970-23 3.60 0.04 <0.000010 0.002820 <0.00050 <0.30 1.300 0.00092 2.27 <0.000010 2.3 0.250 <0.000010 <0.00010 <0.010 0.00037 <0.0010 0.01
31-Mar-13 L1285027-19 3.77 0.05 <0.000010 0.003080 <0.00050 <0.30 1.360 0.00103 2.24 <0.000010 2.3 0.280 <0.000010 <0.00010 <0.010 0.00037 <0.0010 0.01
4-Jun-13 L1313121-29 Replicate1 1.81 0.04 <0.000010 0.001970 <0.00050 <0.30 0.640 0.00059 1.37 <0.000010 <2.0 0.117 <0.000010 <0.00010 <0.010 0.00005 <0.0010 0.01
4-Jun-13 L1313121-26 Replicate2 1.82 0.04 <0.000010 0.001950 <0.00050 <0.30 0.635 0.00056 1.38 <0.000010 <2.0 0.116 <0.000010 <0.00010 <0.010 0.00005 <0.0010 0.007

10-Sep-13 L1362721-1 1.08 0.02 <0.000010 0.00137 <0.00050 <0.30 0.670 0.00031 0.85 <0.000010 <2.0 0.091 <0.000010 <0.00010 <0.010 0.00007 <0.0010 0.01
21-Dec-13 L1406946-28 3.22 0.050 <0.000010 0.002660 0.00052 <0.30 1.130 0.00091 2.06 <0.000010 <2.0 0.235 <0.000010 <0.00010 <0.010 0.000278 <0.0010 0.013
15-Jan-14 L1413912-4 2.16 0.0185 <0.000010 0.001940 0.00052 <0.30 1.090 0.00055 1.99 <0.000010 <2.0 0.155 <0.000010 <0.00010 <0.010 0.000198 <0.0010 0.0039
1-Apr-14 L1440389-33 3.72 0.061 <0.000010 0.003030 0.00054 <0.30 1.260 0.00096 2.19 <0.000010 2.2 0.259 <0.000010 <0.00010 <0.010 0.000375 <0.0010 0.013
2-Jul-14 L1482361-18 1.49 0.027 <0.000010 0.001140 <0.00050 <0.30 0.656 0.00046 1.00 <0.000010 <2.0 0.100 <0.000010 <0.00010 <0.010 0.000047 <0.0010 <0.0030

11-Nov-14 L1546887-3 3.04 0.05 <0.000010 0.002600 0.00072 <0.30 1.110 0.00091 2.00 <0.000010 <2.0 0.198 <0.000010 <0.00010 <0.010 0.00026 <0.0010 0.010
UR2

26-Jun-08 L650936-24 1.61 0.0331 <0.000010 0.001580 <0.00050 <0.30 0.646 0.00045 1.58 <0.000010 <2.0 0.106 <0.00010 <0.00010 <0.010 0.000132 <0.0010 0.0030
10-Sep-08 L683687-10 1.49 0.02 <0.000010 0.001740 <0.00050 <0.30 0.77 0.00039 1.37 <0.000010 <2.0 0.097 <0.00010 <0.00010 <0.010 0.00017 <0.0010 0.003
6-Dec-08 L717413-9 2.15 0.02 <0.000010 0.00233 <0.00050 <0.30 0.965 0.00076 2.51 <0.000010 <2.0 0.141 <0.00010 <0.00010 <0.010 0.00026 <0.0010 0.01

28-Mar-09 L748538-8 3.32 0.02 <0.000010 0.002660 <0.00050 <0.30 1.270 0.00088 2.57 <0.000010 2.9 0.195 <0.00010 <0.00010 <0.010 0.00036 <0.0010 0.007
27-May-09 L771080-9 1.75 0.033 <0.000010 0.001380 0.00051 <0.30 0.672 0.00055 2.09 <0.000010 <2.0 0.106 <0.00010 <0.00010 <0.010 0.000155 <0.0010 0.006
8-Jun-09 L776835-7 1.91 0.027 <0.000010 0.001400 <0.00050 <0.30 0.750 0.00050 1.47 <0.000010 <2.0 0.120 <0.00010 <0.00010 <0.010 0.000119 <0.0010 0.001
13-Jun-09 L778602-3 Replicate1 1.32 0.033 <0.000010 0.001230 <0.00050 <0.30 0.611 0.00037 1.49 <0.000010 <2.0 0.081 <0.00010 <0.00010 <0.010 0.000113 <0.0010 0.002
13-Jun-09 L778602-2 Replicate2 1.73 0.10 <0.000010 0.000956 0.00199 <0.30 0.732 0.00045 3.07 <0.000010 <2.0 0.088 <0.00010 <0.00010 0.065 0.00025 0.0035 0.029
19-Jun-09 L781603-5 1.31 0.03 <0.000010 0.001240 <0.00050 <0.30 0.622 0.00040 1.54 <0.000010 <2.0 0.086 <0.00010 <0.00010 <0.010 0.000119 <0.0010 0.00
2-Jul-09 L787346-5 1.92 0.033 <0.000010 0.001540 <0.00050 <0.30 0.605 0.00057 1.61 <0.000010 <2.0 0.119 <0.00010 <0.00010 <0.010 0.00015 <0.0010 0.01

4-Aug-09 L801967-10 0.92 0.023 <0.000010 0.001130 <0.00050 <0.30 0.645 0.00019 0.93 <0.000010 <2.0 0.070 <0.00010 <0.00010 <0.010 0.000093 <0.0010 <0.0020
22-Aug-09 L809879-4 0.94 0.018 <0.000010 0.001160 <0.00050 <0.30 0.619 0.00022 1.02 <0.000010 <2.0 0.072 <0.00010 <0.00010 <0.010 0.000089 <0.0010 0.0025
13-Sep-09 L817873-2 1.05 0.016 <0.000010 0.001080 <0.00050 <0.30 0.677 0.00037 1.81 <0.000010 <2.0 0.073 <0.00010 <0.00010 0.016 0.000113 <0.0010 0.002
27-Sep-09 L824535-12 Replicate1 1.43 0.022 <0.000010 0.001450 <0.00050 <0.30 0.726 0.00039 1.74 <0.000010 <2.0 0.093 <0.00010 <0.00010 <0.010 0.000154 <0.0010 0.001
27-Sep-09 L824535-2 Replicate2 1.49 0.02 <0.000010 0.001570 <0.00050 <0.30 0.728 0.00055 1.75 <0.000010 <2.0 0.099 <0.00010 <0.00010 <0.010 0.00017 <0.0010 0.00
31-Oct-09 L837185-2 1.72 0.02 <0.000010 0.001630 <0.00050 <0.30 0.705 0.00051 2.16 <0.000010 <2.0 0.113 <0.00010 <0.00010 <0.010 0.00019 <0.0010 0.00
27-Nov-09 L844495-5 2.85 0.03 <0.000010 0.002510 <0.00050 <0.30 1.070 0.00073 2.32 <0.000010 <2.0 0.190 <0.00010 <0.00010 <0.010 0.000318 <0.0010 0.013
1-May-10 L884476-10 2.37 0.02 <0.000010 0.001950 <0.00050 <0.30 0.812 0.00063 2.29 <0.000010 <2.0 0.154 <0.00010 <0.00010 <0.010 0.000259 <0.0010 0.007
5-Jul-10 L905787-2 1.61 0.03 <0.000010 0.001720 <0.00050 <0.30 0.681 0.00038 1.48 0.000013 <2.0 0.106 <0.00010 <0.00010 <0.010 0.00015 <0.0010 0.003

27-Aug-10 L926457-2 1.19 0.02 <0.000010 0.001520 <0.00050 <0.30 0.673 0.00040 1.15 <0.000010 <2.0 0.087 <0.00010 <0.00010 <0.010 0.00013 <0.0010 0.002
15-Nov-10 L955725-2 2.33 0.021 <0.000010 0.002110 <0.00050 <0.30 0.915 0.00064 2.45 <0.000010 <2.0 0.152 <0.00010 <0.00010 <0.010 0.000239 <0.0010 0.007
31-Mar-11 L991777-1 2.99 0.018 <0.000010 0.002270 <0.00050 <0.30 1.100 0.00069 2.58 <0.000010 2.4 0.198 <0.00010 <0.00010 <0.010 0.000287 <0.0010 0.007

4-Jul-11 L1026874-12 1.49 0.03 <0.000010 0.001450 <0.00050 <0.30 0.642 0.00040 1.43 <0.000010 <2.0 0.107 <0.000010 <0.00010 <0.010 0.00014 <0.0010 0.00
4-Sep-11 L1054465-2 1.21 0.00 <0.000010 0.001330 <0.00050 <0.30 1.130 0.00043 1.32 <0.000010 <2.0 0.091 <0.000010 <0.00010 <0.010 0.00016 <0.0010 <0.0030
9-Jan-12 L1103291-16 2.6 0.03 <0.000010 0.002270 <0.00050 <0.30 1.140 0.00057 2.49 <0.000010 <2.0 0.175 <0.000010 <0.00010 <0.010 0.00026 <0.0010 0.01

27-Mar-12 L1131394-2 3.60 0.03 <0.000010 0.002830 <0.00050 <0.30 1.440 0.00091 2.70 <0.000010 2.8 0.234 <0.000010 <0.00010 <0.010 0.00035 <0.0010 0.01
28-Jun-12 L1171583-1 1.51 0.04 <0.000010 0.00252 0.00055 <0.30 0.750 0.00041 1.65 <0.000010 <2.0 0.104 <0.000010 <0.00010 <0.010 0.00013 <0.0010 <0.0030
5-Sep-12 L1206302-2 1.20 0.02 <0.000010 0.001420 <0.00050 <0.30 0.635 0.00032 1.20 <0.000010 <2.0 0.084 <0.000010 <0.00010 <0.010 0.00012 <0.0010 <0.0030
9-Feb-13 L1267868-6 3.14 0.018 <0.000010 0.002620 <0.00050 <0.30 1.250 0.00085 2.54 <0.000010 2.7 0.209 <0.000010 <0.00010 <0.010 0.000318 <0.0010 0.009
4-Mar-13 L1275970-27 Replicate1 3.30 0.02 <0.000010 0.003000 <0.00050 <0.30 1.300 0.00081 2.68 <0.000010 2.9 0.228 <0.000010 <0.00010 <0.010 0.00036 <0.0010 0.01
4-Mar-13 L1275970-22 Replicate2 3.5 0.02 <0.000010 0.002560 <0.00050 <0.30 1.310 0.00084 2.75 <0.000010 2.9 0.215 <0.000010 <0.00010 <0.010 0.00035 <0.0010 0.01
31-Mar-13 L1285027-34 Replicate1 3.5 0.02 <0.000010 0.002760 <0.00050 <0.30 1.350 0.00087 2.65 <0.000010 3.0 0.239 <0.000010 <0.00010 <0.010 0.000361 <0.0010 0.01
31-Mar-13 L1285027-20 Replicate2 3.6 0.02 <0.000010 0.002730 <0.00050 <0.30 1.360 0.00093 2.60 <0.000010 2.9 0.241 <0.000010 <0.00010 <0.010 0.00036 <0.0010 0.01
4-Jun-13 L1313121-25 1.62 0.03 <0.000010 0.001720 <0.00050 <0.30 0.663 0.00049 1.60 <0.000010 <2.0 0.104 <0.000010 <0.00010 <0.010 0.00010 <0.0010 0.01
2-Sep-13 L1359396-1 1.08 0.018 <0.000010 0.001250 <0.00050 <0.30 0.672 0.00026 1.67 <0.000010 <2.0 0.073 <0.000010 <0.00010 0.013 0.000124 <0.0010 <0.0030

21-Dec-13 L1406946-24 2.90 0.024 <0.000010 0.002440 <0.00050 <0.30 1.110 0.00078 2.47 <0.000010 2.1 0.196 <0.000010 <0.00010 <0.010 0.000324 <0.0010 0.0088
15-Jan-14 L1413912-3 1.69 0.007 <0.000010 0.001540 <0.00050 <0.30 0.969 0.00057 2.29 <0.000010 <2.0 0.121 <0.000010 <0.00010 <0.010 0.000180 <0.0010 <0.0030
1-Apr-14 L1440389-29 3.41 0.028 <0.000010 0.002660 <0.00050 <0.30 1.230 0.00087 2.53 <0.000010 2.8 0.223 <0.000010 <0.00010 <0.010 0.000361 <0.0010 0.010
2-Jul-14 L1482361-17 1.22 0.02 <0.000010 0.001230 <0.00050 <0.30 0.648 0.00035 1.16 <0.000010 <2.0 0.085 <0.000010 <0.00010 <0.010 0.00009 <0.0010 <0.0030

11-Nov-14 L1546887-2 2.60 0.02 <0.000010 0.002390 <0.00050 <0.30 1.080 0.00074 2.28 <0.000010 <2.0 0.163 <0.000010 <0.00010 <0.010 0.00028 <0.0010 0.01
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.3.  Stream Water Quality Data, Unuk River Watershed

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

UR2 22-Feb-15 L1581377-13 Replicate1 2.62 0.02 <0.000010 0.002380 <0.00050 <0.30 1.090 0.00077 2.51 <0.000010 2.2 0.194 <0.000010 <0.00010 <0.010 0.00032 <0.0010 0.01
22-Feb-15 L1581377-12 Replicate2 2.49 0.02 <0.000010 0.002480 <0.00050 <0.30 1.040 0.00078 2.51 <0.000010 2.2 0.196 <0.000010 <0.00010 <0.010 0.00033 <0.0010 0.01
12-May-15 L1612636-18 Replicate1 2.08 0.01 <0.0000050 0.001650 0.00054 <0.30 0.743 0.00070 2.11 <0.000010 <2.0 0.131 <0.000010 <0.00010 <0.010 0.00013 <0.00050 0.00
12-May-15 L1612636-20 Replicate2 2.1 0.01 <0.0000050 0.001670 <0.00050 <0.30 0.734 0.00072 1.87 <0.000010 <2.0 0.129 0.00001 <0.00010 <0.010 0.00013 <0.00050 <0.0030
26-Aug-15 L1665599-20 Replicate1 1.4 0.02 <0.0000050 0.001590 <0.00050 <0.30 0.760 0.00040 1.32 <0.000010 <2.0 0.096 <0.000010 <0.00010 <0.010 0.00016 <0.00050 <0.0030
26-Aug-15 L1665599-17 Replicate2 1.44 0.02 <0.0000050 0.001610 <0.00050 <0.30 0.768 0.00037 1.38 <0.000010 <2.0 0.095 <0.000010 <0.00010 <0.010 0.00016 <0.00050 0.00
17-Nov-15 L1704732-1 2.87 0.03 <0.0000050 0.002340 0.00059 <0.30 1.020 0.00076 2.50 <0.000010 <2.0 0.169 <0.000010 <0.00010 <0.010 0.00027 <0.00050 0.01
23-Jan-16 L1727972-34 Replicate1 3.41 0.02 <0.0000050 0.002720 <0.00050 <0.30 1.310 0.00097 2.67 <0.000010 2.4 0.219 <0.000010 <0.00010 <0.010 0.00036 <0.00050 0.01
23-Jan-16 L1727972-20 Replicate2 3.3 0.02 <0.0000050 0.002670 <0.00050 <0.30 1.310 0.00082 2.57 <0.000010 2.4 0.218 <0.000010 <0.00010 <0.010 0.00033 <0.00050 0.01
26-Apr-16 L1761558-36 2.3 0.02 <0.0000050 0.001880 <0.00050 <0.30 0.894 0.00064 2.12 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.00018 <0.00050 0.01
16-Jul-16 L1800582-13 1.0 0.01 <0.0000050 0.001080 <0.00050 <0.30 0.685 0.00026 0.93 <0.000010 <2.0 0.075 <0.000010 <0.00010 <0.010 0.00008 <0.00050 <0.0030

25-Oct-2016 L1850386-15 Replicate1 2.75 0.0297 <0.0000050 0.00279 <0.00050 <0.30 1.08 0.000791 2.17 <0.000010 <2.0 0.185 <0.000010 <0.00010 <0.010 0.000352 <0.00050 0.0078
25-Oct-2016 L1850386-5 Replicate2 2.93 0.0305 <0.0000050 0.00268 <0.00050 <0.30 1.20 0.000950 2.14 <0.000010 <2.0 0.184 <0.000010 <0.00010 <0.010 0.000344 <0.00050 0.0083
11-Feb-2017 L1891018-10 3.27 0.0157 <0.0000050 0.00244 <0.00050 <0.30 1.22 0.000879 2.48 <0.000010 2.4 0.202 <0.000010 <0.00010 <0.010 0.000317 <0.00050 0.0064
21-May-2017 L1929753-28 1.74 0.00999 <0.0000050 0.00134 0.00057 <0.30 0.690 0.000435 1.70 <0.000010 <2.0 0.105 <0.000010 <0.00010 <0.010 0.000181 <0.00050 <0.0030
26-Aug-2017 L1983785-3 1.29 0.00658 <0.0000050 0.00119 <0.00050 <0.30 0.905 0.000349 1.15 <0.000010 <2.0 0.0898 <0.000010 <0.00010 <0.010 0.000137 <0.00050 <0.0030
21-Nov-2017 L2028734-12  3.18 0.0312 <0.0000050 0.00247 0.0006 <0.30 1.240 0.000926 2.39 <0.000010 <2.0 0.207 <0.000010 <0.00010 <0.010 0.000189 <0.00050 0.0177
20-Feb-2018 L2061201-1  3.93 0.0145 <0.0000050 0.00295 <0.00050 <0.30 1.490 0.00107 2.63 <0.000010 2.8 0.243 <0.000010 <0.00010 <0.010 0.00042 <0.00050 0.0071
10-May-2018 L2093552-29 Replicate1 2.29 0.0324 <0.0000050 0.00157 <0.00050 <0.30 0.831 0.000623 1.87 <0.000010 <2.0 0.138 <0.000010 <0.00010 <0.010 0.000158 <0.00050 <0.0030
10-May-2018 L2093552-32 Replicate2 2.16 0.031 <0.0000050 0.00156 <0.00050 <0.30 0.802 0.000587 1.83 <0.000010 <2.0 0.133 <0.000010 <0.00010 <0.010 0.000149 <0.00050 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUNR

28-May-08 L635965-5 48.6 5.5 107 7.91 72.0 56 48.6 3.6 36.0 <2.0 <2.0 36.0 <0.0050 <0.050 <0.50 0.054 0.2260 <0.0010 <0.050
5-Jun-08 L639617-2 52.1 <5.0 120.0 7.99 74.0 17 15.5 1.4 38.2 <2.0 <2.0 38.2 <0.0050 <0.050 <0.50 0.056 0.1730 <0.0010 <0.050
11-Jun-08 L642688-12 Replicate1 53.1 <5.0 127 7.91 78 8 9 1.2 41.4 <2.0 <2.0 41.4 <0.0050 <0.050 <0.50 0.062 0.1630 <0.0010 <0.050
11-Jun-08 L642688-11 Replicate2 51.6 <5.0 124 7.75 80.0 13 9.6 1.4 41.0 <2.0 <2.0 41.0 <0.0050 <0.050 <0.50 0.062 0.1610 <0.0010 <0.050
26-Jun-08 L650936-25 <5.0 113 48.9 7.79 38.4 63 16.6 1.6 36.3 <2.0 <2.0 36.3 <0.0050 <0.050 <0.50 0.149 0.0931 <0.0010 <0.050
3-Jul-08 L652071-2 <5.0 65.1 28 8.10 107.0 44 62.3 4.6 21.5 <2.0 <2.0 21.5 <0.0050 <0.050 <0.50 0.032 0.0466 <0.0010 <0.050
25-Jul-08 L662220-3 <5.0 83.8 42.7 7.83 47.2 52 20.30 1.3 27.3 <2.0 <2.0 27.3 <0.0050 <0.050 <0.50 0.039 0.0412 <0.0010 <0.050

21-Aug-08 L50155635 5.0 - 29 - 87.0 46 57.60 - 33.0 <0.5 - 27.0 <0.05 - <0.5 - 0.0220 0.0110 <0.02
9-Sep-08 L682706-6 <5.0 97.9 40.9 7.82 30.9 56 24.8 2.4 29.5 <2.0 <2.0 29.5 <0.0050 <0.050 <0.50 0.038 0.0408 <0.0010 <0.050
2-Oct-08 L691752-2 6.7 69.9 30.7 7.70 192.0 53 104.0 1.0 28.8 <1.0 <1.0 28.8 <0.0050 <0.050 <0.50 0.024 0.0388 <0.0010 <0.050
29-Oct-08 L703445-13 <5.0 165 74.7 8.02 11.8 100 8.2 1.0 55.3 <2.0 <2.0 55.3 0.0065 <0.050 <0.50 0.057 0.2380 <0.0010 <0.050
6-Dec-08 L717413-8 Replicate1 <5.0 179 83.1 8.07 5.5 104 1.75 <1.0 60.9 <2.0 <2.0 60.9 <0.0050 <0.050 <0.50 0.053 0.2410 <0.0010 0.099
6-Dec-08 L717413-7 Replicate2 <5.0 178 83.8 8.10 4.5 110 2.04 <1.0 59.2 <2.0 <2.0 59.2 <0.0050 <0.050 <0.50 0.052 0.2350 <0.0010 0.165
7-Jan-09 L723686-1 <5.0 225 108 8.05 <3.0 143 0.54 2.6 69.7 <2.0 <2.0 69.7 <0.0050 <0.050 <0.50 0.065 0.2440 <0.0010 0.146
1-Feb-09 L732103-3 <5.0 206 97.3 7.95 <3.0 132 0.58 1.5 69.0 <2.0 <2.0 69.0 <0.0050 <0.050 <0.50 0.076 0.2660 <0.0010 <0.050
4-Mar-09 L740333-3 <5.0 229 108 8.04 <3.0 151 0.22 3.2 74.4 <2.0 <2.0 74.4 <0.0050 <0.050 <0.50 0.081 0.2570 <0.0010 <0.050
29-Mar-09 L749298-8 <5.0 251 117.0 8.08 <3.0 158 0.16 3.0 80.0 <2.0 <2.0 80.0 <0.0050 <0.050 <0.50 0.079 0.2420 <0.0010 <0.050
28-Apr-09 L759011-9 <5.0 237 100 8.08 3.3 147 0.83 2.9 79.8 <2.0 <2.0 79.8 <0.0050 <0.050 <0.50 0.078 0.3410 <0.0010 0.1
27-May-09 L771080-11 <5.0 147 67.8 7.97 16.6 88 12.30 3.3 54.2 <2.0 <2.0 54.2 <0.0050 <0.050 <0.50 0.071 0.3230 <0.0010 <0.050

2-Jul-09 L787346-26 <5.0 123 58.2 7.91 10.0 72 8.6 2.9 42.2 <2.0 <2.0 42.2 <0.0050 <0.050 <0.50 0.050 0.1140 <0.0010 <0.050
4-Aug-09 L801967-12 <5.0 62 28.6 7.88 124.0 42 75.1 1.2 19.2 <2.0 <2.0 19.2 <0.0050 <0.050 <0.50 <0.020 0.0238 <0.0010 <0.050
22-Aug-09 L809879-24 Replicate1 <5.0 67.5 29.7 7.47 64 46 40.0 2.6 21.6 <2.0 <2.0 21.6 <0.0050 <0.050 <0.50 0.025 0.0336 <0.0010 <0.050
22-Aug-09 L809879-6 Replicate2 <5.0 68.5 30.8 7.89 63 49 39.3 1.3 22.1 <2.0 <2.0 22.1 <0.0050 <0.050 <0.50 <0.020 <0.0050 <0.0010 <0.050
27-Sep-09 L824535-3 <5.0 119 53.7 7.81 111.0 67 30.0 2.3 39.9 <2.0 <2.0 39.9 <0.0050 <0.050 <0.50 0.042 0.0805 <0.0010 <0.050
31-Oct-09 L837185-3 <5.0 160 69.3 8.00 18.0 99 20.9 1.1 49.2 <2.0 <2.0 49.2 0.0052 <0.050 <0.50 0.043 0.1270 <0.0010 <0.050
27-Nov-09 L844495-7 <5.0 193 95 8.05 5 120 1 1.2 67.0 <2.0 <2.0 67.0 <0.0050 <0.050 <0.50 0.056 0.1970 <0.0010 0.063
17-Jan-10 L855505-3 <5.0 208 99.0 8.05 18 136 1 2.8 63.6 <2.0 <2.0 63.6 <0.0050 <0.050 <0.50 0.058 0.2100 <0.0010 <0.050
3-Mar-10 L866873-3 <5.0 232 107.0 8.07 <3.0 148 0 2.7 65.3 <2.0 <2.0 65.3 <0.0050 <0.050 <0.50 0.082 0.2180 <0.0010 0.072
28-Mar-10 L873292-3 <5.0 212 101.0 7.84 7 137 4 3.0 73.1 <2.0 <2.0 73.1 <0.0050 <0.050 <0.50 0.074 0.3040 <0.0010 0.066
1-May-10 L884476-9 <5.0 184 86.3 8.11 <3.0 109 2 2.9 63.9 <2.0 <2.0 63.9 <0.0050 <0.050 <0.50 0.058 0.4460 <0.0010 0.096
26-May-10 L891484-3 <5.0 117 55.3 7.91 14 81 11 2.5 38.1 <2.0 <2.0 38.1 <0.0050 <0.050 <0.50 0.058 0.1420 <0.0010 <0.050

5-Jul-10 L905787-4 <5.0 110 51.5 7.97 7 72 13 3.1 34.8 <2.0 <2.0 34.8 <0.0050 <0.050 <0.50 0.046 0.0552 <0.0010 <0.050
3-Aug-10 L916942-3 <5.0 56 25.3 7.89 142 45 66 2.0 22.1 <1.0 <1.0 22.1 <0.0050 <0.050 <0.50 0.020 0.0190 <0.0010 <0.050
27-Aug-10 L926457-4 <5.0 87.7 39.9 8.01 19.5 54 13.40 4.1 29.1 <2.0 <2.0 29.1 <0.0050 <0.050 <0.50 0.031 0.0344 <0.0010 <0.050
28-Sep-10 L938295-3 <5.0 80.5 37.6 7.79 403.0 67 238.0 6.6 32.9 <1.0 <1.0 32.9 <0.0050 <0.050 <0.50 0.030 0.0550 <0.0010 <0.050
21-Oct-10 L946802-3 <5.0 157 70.7 8.08 10.3 96 12.8 3.7 55.8 <2.0 <2.0 55.8 <0.0050 <0.050 <0.50 0.057 0.1880 <0.0010 <0.050
15-Nov-10 L955725-4 <5.0 189 88.8 8.11 <3.0 115 3.0 2.0 62.7 <2.0 <2.0 62.7 <0.0050 <0.050 <0.50 0.07 0.2090 <0.0010 <0.050
15-Dec-10 L963832-3 <5.0 221 96.8 8.12 <3.0 125 0.5 4.0 71.5 <2.0 <2.0 71.5 <0.0050 <0.050 <0.50 0.076 0.2410 <0.0010 <0.050
1-Feb-11 L975149-1 <5.0 231 102 7.82 <3.0 143 0.6 2.5 74.2 <2.0 <2.0 74.2 <0.0050 <0.050 <0.50 0.073 0.2190 <0.0010 <0.050
5-Mar-11 L985810-1 <5.0 245 112 7.93 3.8 152 0.8 5.5 76.9 <2.0 <2.0 76.9 <0.0050 <0.050 <0.50 0.07 0.2200 <0.0010 <0.050
31-Mar-11 L991777-2 <5.0 248 117 7.83 <3.0 158 0.4 5 53.4 <2.0 <2.0 53.4 <0.0050 <0.050 <0.50 0.067 0.2200 <0.0010 0.060
2-May-11 L1002688-7 <5.0 240 112 8.07 <3.0 134 1 3.1 73.8 <2.0 <2.0 73.8 <0.0050 <0.050 <0.50 0.050 0.2920 <0.0010 0.128
4-Jun-11 L1014013-3 <5.0 113 51.1 7.89 25.3 71 30.1 2.9 37.0 <2.0 <2.0 37.0 <0.0050 <0.050 <0.50 0.053 0.1210 <0.0010 0.110
4-Jul-11 L1026874-14 <5.0 105 46.5 7.73 28.0 66 17.8 1.0 33.8 <2.0 <2.0 33.8 <0.0050 <0.050 <0.50 0.06 0.0578 <0.0010 0.082

1-Aug-11 L1039955-8 Replicate1 <5.0 84.8 36.5 8.36 16.7 53 17.6 <1.0 28.7 <1.0 <1.0 28.7 <0.0050 <0.050 <0.50 0.04 0.0367 <0.0010 0.063
1-Aug-11 L1039955-3 Replicate2 <5.0 85.2 36.3 8.36 20.0 55 16.8 <1.0 28.3 <1.0 <1.0 28.3 <0.0050 <0.050 <0.50 0.04 0.0478 <0.0010 0.062
4-Sep-11 L1054465-4 <5.0 83.3 37.1 8.19 528.0 77 325.0 3 34.4 <1.0 <1.0 34.4 <0.0050 <0.050 <0.50 0.030 0.0349 <0.0010 0.075
1-Oct-11 L1067383-3 <5.0 162 75 8.05 6.0 96 9.3 3 59.2 <2.0 <2.0 59.2 <0.0050 <0.050 <0.50 0.062 0.1510 0.0021 <0.050
26-Oct-11 L1079029-14 <5.0 190 87.5 8.11 4.2 125 7.9 2.2 65.5 <2.0 <2.0 65.5 <0.0050 <0.050 <0.50 0.069 0.1950 <0.0010 <0.050
27-Nov-11 L1091310-1 <5.0 224 102 8.17 <3.0 131 0.5 1.8 75.8 <2.0 <2.0 75.8 <0.0050 <0.050 <0.50 0.080 0.2090 <0.0010 <0.050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Colour, 
True Conductivity

Hardness 
(as CaCO3) pH  

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total (as 
CaCO3)

Ammonia 
(as N)

Bromide 
(Br)

Chloride
(Cl)

Fluoride
(F)

Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(colour unit) (μS/cm) (mg/L) (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 
Name Date

ALS Sample 
No.

Physical Parameter

QA/QC

Anions and Nutrients

SUNR 9-Jan-12 L1103291-1 <5.0 225 102 8.05 <3.0 122 1 3.1 72.5 <2.0 <2.0 72.5 <0.0050 <0.050 <0.50 0.080 0.2090 <0.0010 0.055
30-Jan-12 L1111122-1 <5.0 239 111 7.88 6.3 140 0.7 6.2 76.0 <2.0 <2.0 76.0 <0.0050 <0.050 <0.50 0.084 0.2290 <0.0010 <0.050
27-Feb-12 L1119935-1 <5.0 249 121 8.06 <3.0 145 0.5 2.5 76.4 <2.0 <2.0 76.4 <0.0050 <0.050 <0.50 0.090 0.2230 <0.0010 0.087
27-Mar-12 L1131394-4 <5.0 257 119 8.12 <3.0 160 0.1 2.2 78.6 <2.0 <2.0 78.6 0.0078 <0.050 <0.50 0.091 0.2160 <0.0010 <0.050
1-May-12 L1143005-3 <5.0 207 97 8.20 4 119 1 3.2 67.3 <2.0 <2.0 67.3 <0.0050 <0.050 <0.50 0.071 0.4450 <0.0010 <0.090
28-May-12 L1155050-3 <5.0 152 71.9 8.10 6 89 6 3.5 54.7 <2.0 <2.0 54.7 <0.0050 <0.050 <0.50 0.066 0.3300 <0.0010 <0.062
27-Jun-12 L1171873-2 <5.0 109 52.3 7.75 33 74 30 2.5 38.2 <2.0 <2.0 38.2 <0.0050 <0.050 <0.50 0.060 0.1160 <0.0010 <0.050
1-Aug-12 L1190018-3 <5.0 78.1 35.2 7.99 38 56 28 2.0 27.1 <2.0 <2.0 27.1 <0.0050 <0.050 <0.50 0.036 0.0475 <0.0010 <0.050
5-Sep-12 L1206302-4 <5.0 79.9 36.9 7.93 27 56 19 2.5 27.4 <2.0 <2.0 27.4 <0.0050 <0.050 <0.50 0.034 0.0357 <0.0010 <0.050
5-Oct-12 L1221669-12 <5.0 137 64.9 8.11 4 82 6 3.1 42.8 <2.0 <2.0 42.8 <0.0050 <0.050 <0.50 0.057 0.1330 <0.0010 0.087
9-Feb-13 L1267868-10 <5.0 237 115 8.24 <3.0 134 0 <1.0 78.0 <2.0 <2.0 78.0 <0.0050 <0.050 <0.50 0.078 0.2250 <0.0010 <0.050
4-Mar-13 L1275970-25 <5.0 246 118 8.11 4 147 1 1.8 79.0 <2.0 <2.0 79.0 <0.0050 <0.050 <0.50 0.075 0.3110 <0.0010 <0.061
31-Mar-13 L1285027-21 <5.0 247 119 8.18 <3.0 161 0.28 1.5 72.4 <2.0 <2.0 72.4 <0.0050 <0.050 <0.50 0.085 0.2820 0.0011 <0.051
4-Jun-13 L1313121-27 <5.0 104 50 8.05 23.0 77 17.50 <1.0 36.0 <2.0 <2.0 36.0 <0.0050 <0.050 <0.50 0.068 0.1440 <0.0010 <0.050

10-Sep-13 L1362721-3 <5.0 69.1 32.4 7.78 34.3 41 26.80 6.0 24.8 <2.0 <2.0 24.8 <0.0050 <0.050 <0.50 0.030 0.0291 <0.0010 <0.050
21-Dec-13 L1406946-30 <5.0 208 97.8 8.07 <3.0 137 0.9 1.4 65.5 <2.0 <2.0 65.5 <0.0050 <0.050 <0.50 0.074 0.3110 <0.0010 <0.065
17-Jan-14 L1413909-1 <5.0 184 89.1 8.05 <3.0 108 2.2 1.1 70.8 <2.0 <2.0 70.8 <0.0050 <0.050 <0.50 0.064 0.4380 <0.0010 <0.092
1-Apr-14 L1440389-18 <5.0 246 125 8.12 <3.0 168 0.4 <1.0 68.0 <2.0 <2.0 68.0 <0.0050 <0.050 <0.50 0.091 0.3070 <0.0010 <0.059
2-Jul-14 L1482361-16 <5.0 69.6 30.8 7.79 188.0 53 77.6 <1.0 25.6 <2.0 <2.0 25.6 <0.0050 <0.050 <0.50 0.044 0.0407 <0.0010 <0.050

11-Nov-14 L1546887-5 <5.0 187 87.2 8.02 <3.0 118 0.93 1.0 67 <2.0 <2.0 67 <0.0050 <0.050 <0.50 0.071 0.2870 <0.0010 <0.058
22-Feb-15 L1581377-14 <5.0 214 104 8.04 <3.0 136 0.22 1.1 65.2 <2.0 <2.0 65.2 <0.0050 <0.050 <0.50 0.067 0.3270 <0.0010 <0.063
12-May-15 L1612636-17 Replicate1 5.1 130 62.2 7.90 16.7 82 4.8 2.0 45.6 <2.0 <2.0 45.6 <0.0050 <0.050 <0.50 0.062 0.2570 <0.0010 <0.053
12-May-15 L1612636-21 Replicate2 <5.0 127 60.8 7.89 13.6 82 5.2 1.7 45.6 <2.0 <2.0 45.6 <0.0050 <0.050 <0.50 0.062 0.2560 <0.0010 <0.052
26-Aug-15 L1665599-16 5.6 83.6 38.8 7.82 14.8 54 22.3 1.1 27.1 <2.0 <2.0 27.1 <0.0050 <0.050 <0.50 0.034 0.0347 <0.0010 <0.050
17-Nov-15 L1704732-2 <5.0 191 93.1 7.98 <3.0 124 0.93 1.6 70 <2.0 <2.0 70 <0.0050 <0.050 <0.50 0.065 0.2820 <0.0010 <0.050
23-Jan-16 L1727972-35 Replicate1 <5.0 226 108 8.07 <3.0 139 0.27 1.3 70.0 <2.0 <2.0 70.0 <0.0050 <0.050 <0.50 0.075 0.2590 <0.0010 <0.050
23-Jan-16 L1727972-21 Replicate2 <5.0 223 107 8.05 <3.0 136 0.2 1.2 69.4 <2.0 <2.0 69.4 <0.0050 <0.050 <0.50 0.076 0.2610 <0.0010 <0.050
26-Apr-16 L1761558-35 <5.0 164 71.9 8.05 6.2 107 3.1 <1.0 54.8 <1.0 <1.0 54.8 <0.0050 <0.050 <0.50 0.069 0.3720 <0.0010 <0.050
16-Jul-16 L1800582-14 <5.0 68.4 28.3 7.91 112.0 55 58.0 1.7 23.7 <1.0 <1.0 23.7 <0.0050 <0.050 <0.50 0.027 0.0277 <0.0010 <0.050

25-Oct-2016 L1850386-6 <5.0 181 83.5 7.72 <3.0 125 1.01 1.7 56.6 <1.0 <1.0 56.6 <0.0050 <0.050 <0.50 0.066 0.140 <0.0010 <0.050
10-Feb-2017 L1891018-25 <5.0 239 111 7.97 <3.0 151 0.22 <1.0 72.7 <1.0 <1.0 72.7 <0.0050 <0.050 <0.50 0.067 0.332 <0.0010 <0.050
20-May-2017 L1929753-7 <5.0 132 64.3 7.82 <3.0 88 2.71 1.4 45.2 <1.0 <1.0 45.2 <0.0050 <0.050 <0.50 0.067 0.230 <0.0010 <0.050
26-Aug-2017 L1983785-4 <5.0 64.5 32.9 7.74 153 56 83.0 1.6 24.6 <1.0 <1.0 24.6 <0.0050 <0.050 <0.50 0.026 0.0299 0.0011 <0.050
21-Nov-2017 L2028734-8  <5.0 194 100 7.52 <3.0 121 0.6 1.8 64.8 <1.0 <1.0 64.8 0.0067 <0.050 <0.50 0.081 0.276 <0.0010 <0.050
20-Feb-2018 L2061201-6  <5.0 226 117 8.03 <3.0 143 0.2 1.4 67.5 <1.0 <1.0 67.5 <0.0050 <0.050 <0.50 0.08 0.283 <0.0010 <0.050
10-May-2018 L2093552-30  <5.0 130 64.7 7.94 21.5 91 11.6 1.6 44 <1.0 <1.0 44 0.0087 <0.050 <0.50 0.06 0.297 <0.0010 <0.050

SUNR1
9-Feb-13 L1267868-9 <5.0 182 85.3 8.25 <3.0 93 0.2 <1.0 62.8 <2.0 <2.0 62.8 <0.0050 <0.050 <0.50 0.053 0.2030 <0.0010 <0.050
4-Mar-13 L1275970-24 <5.0 191 88.1 8.09 <3.0 120 0.5 2.0 68.1 <2.0 <2.0 68.1 <0.0050 <0.050 <0.50 0.061 0.2260 <0.0010 <0.050
31-Mar-13 L1285027-18 <5.0 196 91.3 8.17 <3.0 124 0.24 1.7 65.4 <2.0 <2.0 65.4 0.0052 <0.050 <0.50 0.063 0.2220 0.0012 <0.050
4-Jun-13 L1313121-28 <5.0 82.4 38.4 8.01 15.2 62 13.00 <1.0 29.8 <2.0 <2.0 29.8 <0.0050 <0.050 <0.50 0.048 0.1160 <0.0010 <0.050

10-Sep-13 L1362721-2 <5.0 60.8 28.7 6.94 44.1 37 25.6 10.9 22.9 <2.0 <2.0 22.9 0.0103 <0.050 <0.50 0.030 0.0252 <0.0010 <0.050
21-Dec-13 L1406946-29 <5.0 163 75.1 8.01 <3.0 111 0.6 1.9 55.3 <2.0 <2.0 55.3 <0.0050 <0.050 <0.50 0.059 0.2580 <0.0010 <0.056
15-Jan-14 L1413912-6 7.3 118 56.7 7.94 77.8 80 22.70 1.1 39 <2.0 <2.0 39 <0.0050 <0.050 0.54 0.039 0.3830 <0.0010 <0.093
1-Apr-14 L1440389-36 Replicate1 <5.0 187 86.4 7.97 <3.0 121 0.40 1.1 63.7 <2.0 <2.0 63.7 <0.0050 <0.050 <0.50 0.062 0.2730 <0.0010 <0.055
1-Apr-14 L1440389-17 Replicate2 <5.0 189 86.6 8.09 <3.0 130 0.5 <1.0 60.8 <2.0 <2.0 60.8 <0.0050 <0.050 <0.50 0.063 0.2750 <0.0010 <0.053
2-Jul-14 L1482361-29 Replicate1 <5.0 59.9 25.1 7.74 144 46 53 <1.0 22.2 <2.0 <2.0 22.2 <0.0050 <0.050 <0.50 0.039 0.0324 <0.0010 <0.050
2-Jul-14 L1482361-19 Replicate2 <5.0 59.8 25.7 7.72 160.0 49 43.70 <1.0 23 <2.0 <2.0 23 <0.0050 <0.050 <0.50 0.037 0.0323 <0.0010 <0.050

11-Nov-14 L1546887-4 <5.0 148 68.1 7.96 <3.0 94 2.0 <1.0 63.6 <2.0 <2.0 63.6 <0.0050 <0.050 <0.50 0.055 0.2150 <0.0010 <0.050
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Total 
Nitrogen

Ortho 
Phosphate

(as P)

Total 
Phosphate

(as P)
Sulphate 

(SO4)

Cyanide,
Weak Acid
Dissociable

Cyanide, 
Total Thiocyanate

Dissolved 
Organic 
Carbon

Total 
Organic 
Carbon

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUNR

28-May-08 L635965-5 0.230 - 0.0789 14.3 - 0.0011 - - 0.78 1.71 0.00016 0.00099 0.0425 <0.00050 <0.00050 <0.010 0.000073 19.3 0.00305
5-Jun-08 L639617-2 0.180 - 0.0211 16.6 - <0.0010 - - <0.50 0.83 0.00013 0.00055 0.0312 <0.00050 <0.00050 <0.010 0.000053 20.7 0.00176

11-Jun-08 L642688-12 Replicate1 0.120 - 0.012 18.6 - <0.0010 - - <0.50 0.37 0.00012 0.0004 0.029 <0.00050 <0.00050 <0.010 0.000042 21.1 0.00082
11-Jun-08 L642688-11 Replicate2 0.120 - 0.0155 18.6 - <0.0010 - - <0.50 0.47 0.00012 0.0004 0.0291 <0.00050 <0.00050 <0.010 0.000038 20.4 0.00105
26-Jun-08 L650936-25 0.130 - 0.0685 16.8 - <0.0010 - - <0.50 0.53 0.00012 0.00055 0.0339 <0.00050 <0.00050 <0.010 0.000047 17.3 0.00088
3-Jul-08 L652071-2 <0.05 - 0.0830 7.6 - <0.0010 - - <0.50 3.71 0.00024 0.00181 0.0667 <0.00050 <0.00050 <0.010 0.000142 13.7 0.00948
25-Jul-08 L662220-3 <0.05 - 0.0709 11.6 - <0.0010 - - <0.50 1.110 0.00015 0.00087 0.0320 <0.00050 <0.00050 <0.010 0.000060 14.2 0.00252

21-Aug-08 L50155635 <0.02 0.0140 - 7 - - - - 0.60 0.24 0.00011 0.00063 0.0198 <0.00001 0.00004 <0.05 0.00004 10.5 0.00040
9-Sep-08 L682706-6 <0.05 <0.0010 0.0304 14.4 - <0.0010 - - <0.50 1.39 0.00013 0.00062 0.0382 <0.00050 <0.00050 <0.010 0.00007 16.9 0.00207
2-Oct-08 L691752-2 <0.05 0.0020 0.1680 8.3 - <0.0010 - - <0.50 4.19 0.00020 0.00153 0.0708 <0.00050 <0.00050 <0.010 0.000106 12.7 0.00827
29-Oct-08 L703445-13 0.230 <0.0010 0.0352 26.3 - <0.0010 - - 0.78 0.31 0.00013 0.0005 0.0333 <0.00050 <0.00050 <0.010 0.000054 28.0 0.00102
6-Dec-08 L717413-8 Replicate1 0.340 0.0011 0.0084 31.3 - <0.0010 - - 0.51 0.082 0.00011 0.00037 0.0340 <0.00050 <0.00050 <0.010 0.000041 30.8 0.00052
6-Dec-08 L717413-7 Replicate2 0.400 0.0010 0.0119 30.6 - <0.0010 - - 0.88 0.077 0.00011 0.00038 0.0347 <0.00050 <0.00050 <0.010 0.000037 30.6 <0.00050
7-Jan-09 L723686-1 0.390 <0.0010 0.0047 40.8 - <0.0010 - - 0.53 0.021 <0.00010 0.00022 0.0389 <0.00050 <0.00050 <0.010 0.000037 35.8 <0.00050
1-Feb-09 L732103-3 0.300 <0.0010 0.0046 38.0 - <0.0010 - - 0.74 0.040 0.00010 0.00026 0.0440 <0.00050 <0.00050 <0.010 0.000030 39.8 <0.00050
4-Mar-09 L740333-3 0.270 <0.0010 0.0033 46.6 - <0.0010 - - <0.50 0.01 <0.00010 0.00021 0.0412 <0.00050 <0.00050 <0.010 0.00003 39.9 <0.00050
29-Mar-09 L749298-8 0.250 <0.0010 <0.0020 50.1 - 0.0012 - - <0.50 0.008 <0.00010 0.00025 0.0449 <0.00050 <0.00050 <0.010 0.00005 45.2 <0.00050
28-Apr-09 L759011-9 0.450 <0.0010 <0.0020 43.7 - <0.0010 - - 0.52 0.067 0.00010 0.00027 0.0383 <0.00050 <0.00050 <0.010 0.00005 42.0 <0.00050
27-May-09 L771080-11 0.335 <0.0010 0.0265 22.0 <0.0010 <0.0010 <0.50 - 0.80 0.676 0.00014 0.00064 0.0345 <0.00050 <0.00050 <0.010 0.00006 27.5 0.00180

2-Jul-09 L787346-26 0.140 <0.0010 0.0046 18.7 <0.0010 <0.0010 <0.50 - <0.50 0.23 0.00011 0.00038 0.0281 <0.00050 <0.00050 <0.010 0.000029 20.1 <0.00050
4-Aug-09 L801967-12 0.065 0.0011 0.247 6.4 <0.0010 <0.0010 1.1300 - <0.50 3.23 0.00019 0.00147 0.0595 <0.00050 <0.00050 <0.010 0.000106 11.9 0.00834
22-Aug-09 L809879-24 Replicate1 <0.050 0.0015 0.043 9.1 <0.0010 <0.0010 0.8000 - <0.50 1.88 0.00014 0.0011 0.040 <0.00050 <0.00050 <0.010 0.000061 12.4 0.00463
22-Aug-09 L809879-6 Replicate2 <0.050 0.0015 0.078 9.6 <0.0010 <0.0010 0.9100 - <0.50 1.530 0.00012 0.00097 0.0375 <0.00050 <0.00050 <0.010 0.000059 12.4 0.00337
27-Sep-09 L824535-3 0.070 0.0012 0.161 17.2 <0.0010 0.0012 0.8000 - <0.50 1.18 0.00016 0.00100 0.044 <0.00050 <0.00050 <0.010 <0.000080 21.9 0.00302
31-Oct-09 L837185-3 0.080 0.0015 0.0266 25.2 <0.0010 <0.0010 0.5300 - 0.71 0.83 0.00016 0.00079 0.0352 <0.00050 <0.00050 <0.010 0.000052 27.0 0.00245
27-Nov-09 L844495-7 0.260 <0.0010 0.003 39.3 <0.0010 <0.0010 <0.50 - 0.57 0.05 <0.00010 0.0003 0.039 <0.00050 <0.00050 <0.010 0.000032 36.5 <0.00050
17-Jan-10 L855505-3 0.260 <0.0010 0.014 40.1 <0.0010 <0.0010 <0.50 - 0.57 0.09 0.00011 0.0003 0.041 <0.00050 <0.00050 <0.010 0.000033 37.6 <0.00050
3-Mar-10 L866873-3 0.290 <0.0010 0.003 48.4 <0.0010 <0.0010 <0.50 - <0.50 0.02 0.00010 0.0002 0.044 <0.00050 <0.00050 <0.010 0.000032 41.4 <0.00050
28-Mar-10 L873292-3 0.370 <0.0010 0.006 42.6 <0.0010 <0.0010 <0.50 - 0.59 0.18 0.00010 0.0003 0.045 <0.00050 <0.00050 <0.010 0.000040 38.2 0.00072
1-May-10 L884476-9 0.650 <0.0010 0.008 30.1 <0.0010 <0.0010 <0.50 - 0.56 0.13 0.00013 0.0004 0.037 <0.00050 <0.00050 <0.010 0.000027 35.9 0.00063
26-May-10 L891484-3 0.160 0.0011 0.016 18.0 <0.0010 0.0011 <0.50 - <0.50 0.55 0.00010 0.0005 0.029 <0.00050 <0.00050 <0.010 0.000035 21.5 0.00141

5-Jul-10 L905787-4 0.070 <0.0010 0.014 17.1 <0.0010 <0.0010 <0.50 - <0.50 0.81 0.00011 0.0006 0.033 <0.00050 <0.00050 <0.010 0.000050 19.4 0.00177
3-Aug-10 L916942-3 <0.050 0.0016 0.087 6.2 <0.0011 <0.0010 4.5400 - 0.50 2.19 0.00014 0.0013 0.046 <0.00050 <0.00050 <0.010 0.000113 10.8 0.00560
27-Aug-10 L926457-4 <0.050 <0.0010 0.0203 13.2 <0.0010 <0.0010 <0.50 - <0.50 0.4100 0.00010 0.00048 0.0268 <0.00050 <0.00050 <0.010 0.000036 15.3 0.00062
28-Sep-10 L938295-3 0.101 0.0023 0.528 9 <0.0010 0.0015 <0.50 - 1.15 8.02 0.00028 0.00250 0.1390 <0.00050 <0.00050 <0.010 0.00028 19.1 0.01330
21-Oct-10 L946802-3 0.180 0.0012 0.018 24 <0.0010 0.0015 0.5200 - 0.80 0.57 0.00015 0.00056 0.0379 <0.00050 <0.00050 <0.010 0.00003 26.6 0.00160
15-Nov-10 L955725-4 0.250 <0.0010 0.0039 31 <0.0010 <0.0010 <0.50 - 0.72 0.11 0.00014 0.00036 0.0383 <0.00050 <0.00050 <0.010 0.00005 35 0.00049
15-Dec-10 L963832-3 0.240 <0.0010 <0.0020 41 <0.0010 0.001 <0.50 - 0.58 0.04 <0.00010 0.00028 0.0436 <0.00050 <0.00050 <0.010 0.00002 37.8 0.00033
1-Feb-11 L975149-1 0.200 <0.0010 0.003 44 <0.0010 <0.0010 <0.50 - <0.50 0.02 0.00011 0.00024 0.0468 <0.00050 <0.00050 <0.010 0.00001 39 0.00017
5-Mar-11 L985810-1 0.226 <0.0010 0.0056 49 <0.0010 <0.0010 <0.50 - <0.50 0.07 <0.00010 0.00022 0.0445 <0.00050 <0.00050 <0.010 0.00002 43 0.00036
31-Mar-11 L991777-2 0.280 <0.0010 <0.0020 50 <0.0010 0.0011 <0.50 - <0.50 0.02 <0.00010 0.00020 0.0467 <0.00050 <0.00050 <0.010 0.00002 41.7 0.00015
2-May-11 L1002688-7 0.420 0.0013 0.006 43.9 <0.0010 <0.0010 <0.50 - 0.68 0.02 0.00012 0.0003 0.048 <0.00050 <0.00050 <0.010 0.000011 41.8 <0.00020
4-Jun-11 L1014013-3 0.230 <0.0010 0.033 17 <0.0010 <0.0010 1.1800 - 0.95 1.84 0.00018 0.00091 0.045 <0.00050 <0.00050 <0.010 0.00005 19 0.00373
4-Jul-11 L1026874-14 0.130 <0.0010 0.051 17 <0.0010 <0.0010 <0.50 - 0.68 0.90 0.00012 0.00058 0.0322 <0.00010 <0.00050 <0.010 0.00004 16 0.00173

1-Aug-11 L1039955-8 Replicate1 0.100 0.0011 0.0175 12 - <0.0010 - - <0.50 0.87 0.00016 0.00066 0.0293 <0.00010 <0.00050 <0.010 0.00005 14 0.00175
1-Aug-11 L1039955-3 Replicate2 0.110 <0.0010 0.028 12 <0.0010 <0.0010 0.5800 - <0.50 0.78 0.00014 0.0007 0.0278 <0.00010 <0.00050 <0.010 0.00004 14 0.00161
4-Sep-11 L1054465-4 0.110 0.0024 0.580 8 <0.0011 0.0013 <0.50 - 1.00 16.30 0.00061 0.0072 0.2210 0.00031 <0.00050 <0.010 0.00042 26.0 0.03870
1-Oct-11 L1067383-3 0.200 <0.0010 0.011 24 <0.0010 <0.0011 <0.50 - 0.75 0.93 0.00015 0.00070 0.0445 <0.00010 <0.00050 <0.010 0.00006 28.6 0.00294
26-Oct-11 L1079029-14 0.230 <0.0010 0.007 30 <0.0011 <0.0011 <0.50 - 0.88 0.34 0.00012 0.00040 0.0448 <0.00010 <0.00050 <0.010 0.00002 33.6 0.00125
27-Nov-11 L1091310-1 0.230 <0.0010 0.0042 39 <0.0011 0.0124 <0.50 - 0.64 0.03 0.00011 0.00024 0.0464 <0.00010 <0.00050 <0.010 0.00001 38.1 0.00025

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites
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Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total MetalsCyanides Carbon

Site 
Name Date

ALS Sample 
No. QA/QC

Anions and Nutrients (cont'd)

SUNR 9-Jan-12 L1103291-1 - <0.0010 0.003 41 0.0012 <0.0011 <0.50 - 0.58 0.03 <0.00010 0.0003 0.043 <0.00010 <0.00050 <0.010 0.00001 36.2 0.00023
30-Jan-12 L1111122-1 0.200 <0.0010 0.0057 45 <0.0010 <0.0010 <0.50 - <0.50 0.036 0.00011 0.00024 0.0515 <0.00010 <0.00050 <0.010 0.00001 42.5 0.00021
27-Feb-12 L1119935-1 0.310 <0.0010 0.002 50 <0.0010 <0.0010 <0.50 - 0.51 0.02 0.00011 0.00020 0.053 <0.00010 <0.00050 <0.010 0.00002 45.4 0.00026
27-Mar-12 L1131394-4 0.216 <0.0010 <0.0020 53 <0.0010 <0.0010 <0.50 - 0.59 0.01 0.00011 0.00019 0.0529 <0.00010 <0.00050 <0.010 0.00001 45 0.00066
1-May-12 L1143005-3 0.450 <0.0010 0.004 34 <0.0010 <0.0010 <0.50 - 0.87 0.09 0.00014 0.0003 0.041 <0.00010 <0.00050 <0.010 0.00002 36.3 0.00110

28-May-12 L1155050-3 0.310 <0.0010 0.016 22 <0.0010 <0.0010 <0.50 - 0.90 0.27 0.00015 0.0005 0.032 <0.00010 <0.00050 <0.010 0.00002 27.7 0.00075
27-Jun-12 L1171873-2 0.110 <0.0010 0.042 16 <0.0010 <0.0010 <0.50 - <0.50 1.54 0.00018 0.0008 0.041 <0.00010 <0.00050 <0.010 0.00005 19.2 0.00345
1-Aug-12 L1190018-3 0.080 0.0011 0.044 10 <0.0010 <0.0010 <0.50 - 0.53 1.09 0.00013 0.0009 0.031 <0.00010 <0.00050 <0.010 0.00003 13.4 0.00227
5-Sep-12 L1206302-4 0.070 <0.0010 0.016 12 <0.0010 <0.0010 <0.50 - <0.50 1.25 0.00012 0.0007 0.034 <0.00010 <0.00050 <0.010 0.00003 13.4 0.00221
5-Oct-12 L1221669-12 0.220 <0.0010 0.009 23 <0.0010 <0.0010 <0.50 - 0.54 0.20 0.00012 0.0005 0.033 <0.00010 <0.00050 <0.010 0.00002 24.9 0.00058
9-Feb-13 L1267868-10 0.202 <0.0010 <0.0020 49 <0.0010 <0.0010 <0.50 - 0.52 0.01 0.00012 0.0002 0.047 <0.00010 <0.00050 <0.010 0.00001 41.9 0.00015
4-Mar-13 L1275970-25 0.306 <0.0010 <0.0020 50 <0.0010 <0.0010 <0.50 - <0.50 0.20 0.00013 0.0003 0.047 <0.00010 <0.00050 <0.010 0.00002 40.1 0.00055
31-Mar-13 L1285027-21 0.255 <0.0010 <0.0020 54.7 <0.0010 <0.0010 <0.50 - <0.50 0.0139 0.00013 0.00025 0.0507 <0.00010 <0.00050 <0.010 0.000014 44.8 0.00017
4-Jun-13 L1313121-27 0.138 <0.0010 0.0233 17.3 <0.0010 <0.0010 <0.50 - 0.92 0.9 0.00016 0.0005 0.036 <0.00010 <0.00050 <0.010 0.00003 18.1 0.0018

10-Sep-13 L1362721-3 <0.050 <0.0010 0.0558 10.5 <0.0010 <0.0010 <0.50 - <0.50 1.520 0.00016 0.00093 0.0343 <0.00010 <0.00050 <0.010 0.000041 12.2 0.00347
21-Dec-13 L1406946-30 0.323 0.0011 0.0034 41.1 <0.0010 <0.0010 <0.50 - <0.50 0.057 0.00013 0.00026 0.0548 <0.00010 <0.00050 <0.010 0.000011 36.8 0.00024
17-Jan-14 L1413909-1 0.458 <0.0010 0.0089 31.2 <0.0010 <0.0010 <0.50 - 0.64 0.104 0.00015 0.00035 0.0381 <0.00010 <0.00050 <0.010 0.000018 32.6 0.00031
1-Apr-14 L1440389-18 0.293 <0.0010 <0.0020 52.3 <0.0010 <0.0010 <0.50 - <0.50 0.019 0.00011 0.00022 0.0513 <0.00010 <0.00050 <0.010 0.000014 44.1 0.00017
2-Jul-14 L1482361-16 0.059 <0.0010 0.3130 9.0 <0.0010 <0.0010 <0.50 - <0.50 5.06 0.00035 0.00278 0.0899 0.00011 <0.00050 <0.010 0.000147 13.8 0.01260

11-Nov-14 L1546887-5 0.290 <0.0010 0.0030 33 <0.0010 <0.0010 <0.50 - 0.62 0.0746 0.00014 0.00037 0.0360 <0.00010 <0.00050 <0.010 0.000012 31.0 0.00034
22-Feb-15 L1581377-14 0.313 <0.0010 <0.0020 40.9 <0.0010 <0.0010 <0.50 - <0.50 0.0255 0.00013 0.00028 0.0449 <0.00010 <0.00050 <0.010 0.000012 38.5 0.00018
12-May-15 L1612636-17 Replicate1 0.267 <0.0010 0.019 19.6 <0.0010 <0.0010 <0.50 - 0.78 0.64 0.00013 0.00041 0.0326 <0.00010 <0.000050 <0.010 0.000020 22.7 0.00099
12-May-15 L1612636-21 Replicate2 0.260 <0.0010 0.0211 19.6 - <0.0010 - - 0.74 0.522 0.00016 0.00043 0.0327 <0.00010 <0.000050 <0.010 0.000023 23.1 0.00083
26-Aug-15 L1665599-16 0.065 0.0012 0.1090 12.6 - <0.0010 - - <0.50 1.46 0.00017 0.00085 0.0417 <0.00010 0.00008 <0.010 0.000039 15.1 0.00327
17-Nov-15 L1704732-2 0.288 <0.0010 <0.0020 33 <0.0010 <0.0010 <0.50 <0.50 0.0509 0.00012 0.00036 0.0395 <0.00010 <0.000050 <0.010 0.000007 35.0 0.00027
23-Jan-16 L1727972-35 Replicate1 0.258 <0.0010 <0.0020 45.7 <0.0010 <0.50 0.0139 0.00013 0.00026 0.0457 <0.00010 <0.000050 <0.010 0.000007 41.1 0.00015
23-Jan-16 L1727972-21 Replicate2 0.258 <0.0010 <0.0020 45.6 <0.0010 <0.50 0.01 0.00013 0.00026 0.0465 <0.00010 <0.000050 <0.010 0.000007 40.1 0.00013
26-Apr-16 L1761558-35 0.347 <0.0010 0.0082 25.1 <0.0010 0.50 0.212 0.00015 0.00036 0.0323 <0.00010 <0.000050 <0.010 0.000011 26.1 0.00055
16-Jul-16 L1800582-14 0.031 <0.0010 0.1880 7.8 <0.0010 <0.50 3.39 0.00021 0.00163 0.0692 <0.00010 0.00012 <0.010 0.000083 12.1 0.00843

25-Oct-2016 L1850386-6 0.156 <0.0010 0.0073 34.4 <0.0010 <0.50 0.0870 0.00016 0.00041 0.0392 <0.00010 <0.000050 <0.010 0.0000212 30.7 0.00031
10-Feb-2017 L1891018-25 0.369 <0.0010 0.0021 48.7 <0.0010 <0.50 0.0203 0.00013 0.00026 0.0480 <0.00010 <0.000050 <0.010 0.0000156 43.8 0.00015
20-May-2017 L1929753-7 0.273 <0.0010 0.0147 21.3 <0.0010 1.09 0.322 0.00017 0.00040 0.0319 <0.00010 <0.000050 <0.010 0.0000198 23.9 0.00074
26-Aug-2017 L1983785-4 0.050 0.0010 0.274 8.72 <0.0010 <0.50 4.09 0.00028 0.00166 0.0744 <0.00010 0.000120 <0.010 0.000102 13.4 0.00765
21-Nov-2017 L2028734-8  0.297 <0.0010 0.0041 37.1 <0.0010 <0.0010 <0.50  0.62 0.0304 0.00015 0.00033 0.0393 <0.00010 <0.000050 <0.010 0.000019 37.2 0.00021
20-Feb-2018 L2061201-6  0.283 <0.0010 <0.0020 47.9 <0.0010 <0.0010 <0.50  <0.50 0.0164 0.00015 0.00034 0.0445 <0.00010 <0.000050 <0.010 0.0000126 41.7 0.00021
10-May-2018 L2093552-30  0.330 <0.0010 0.0251 19.7 <0.0010 <0.0010   0.81 0.562 0.00014 0.00049 0.0322 <0.00010 <0.000050 <0.010 0.0000286 21.5 0.00091

SUNR1
9-Feb-13 L1267868-9 0.181 <0.0010 <0.0020 30.3 - <0.0010 - - 0.65 0.02 <0.00010 0.00023 0.0448 <0.00010 <0.00050 <0.010 0.000011 32.1 0.00011
4-Mar-13 L1275970-24 0.214 <0.0010 0.0038 31.9 - <0.0010 - - <0.50 0.03 <0.00010 0.00024 0.0458 <0.00010 <0.00050 <0.010 <0.000010 33.4 0.00016
31-Mar-13 L1285027-18 0.197 <0.0010 <0.0020 35.8 - <0.0010 - - <0.50 0.0144 <0.00010 0.00022 0.0474 <0.00010 <0.00050 <0.010 0.000010 34.4 0.00017
4-Jun-13 L1313121-28 0.120 0.0022 0.0212 11.8 - <0.0010 - - 1.11 0.9850 <0.00010 0.00040 0.0353 <0.00010 <0.00050 <0.010 0.000018 14.2 0.00138

10-Sep-13 L1362721-2 <0.050 0.0012 0.076 8.5 - <0.0010 - - <0.50 1.98 0.00011 0.00062 0.0498 <0.00010 <0.00050 <0.010 0.000035 11.7 0.00277
21-Dec-13 L1406946-29 0.281 0.0011 0.002 27.0 - <0.0010 - - 0.52 0.05 <0.00010 0.00026 0.0393 <0.00010 <0.00050 <0.010 <0.000010 28.4 0.00019
15-Jan-14 L1413912-6 0.464 - 0.1050 17 - <0.0010 - - 1.87 1.9200 0.00012 0.00078 0.0528 <0.00010 <0.00050 <0.010 0.000048 22.7 0.00301
1-Apr-14 L1440389-36 Replicate1 0.273 <0.0010 <0.0020 33 - <0.0010 - - <0.50 0.0211 <0.00010 0.00022 0.0447 <0.00010 <0.00050 <0.010 0.000010 32.7 0.00017
1-Apr-14 L1440389-17 Replicate2 0.263 <0.0010 <0.0020 32.8 - <0.0010 - - <0.50 0.02 <0.00010 0.00020 0.0476 <0.00010 <0.00050 <0.010 <0.000010 33.5 0.00015
2-Jul-14 L1482361-29 Replicate1 0.057 0.0010 0.278 7.2 - <0.0010 - - <0.50 4.20 0.00014 0.00124 0.0811 <0.00010 <0.00050 <0.010 0.000078 11.8 0.00640
2-Jul-14 L1482361-19 Replicate2 0.068 0.0012 0.2780 7 - <0.0010 - - 0.51 4.8700 0.00016 0.00140 0.0877 <0.00010 <0.00050 <0.010 0.000082 11.9 0.00728

11-Nov-14 L1546887-4 0.232 <0.0010 0.008 22.4 - <0.0010 - - 0.94 0.14 <0.00010 0.00036 0.0346 <0.00010 <0.00050 <0.010 <0.000010 25.1 0.00040
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

SUNR
28-May-08 L635965-5 0.00123 0.0062 1.87 0.00389 <0.0050 1.74 0.0536 <0.000010 0.004120 0.00217 <0.30 1.280 0.00023 4.29 0.000016 <2.0 0.124 <0.00010 <0.00010
5-Jun-08 L639617-2 0.00055 0.0046 0.84 0.00121 <0.0050 1.48 0.0221 <0.000010 0.00616 0.00119 <0.30 1.130 0.00051 3.02 <0.000010 <2.0 0.161 <0.00010 <0.00010
11-Jun-08 L642688-12 Replicate1 0.00033 0.002 0.50 0.0008 <0.0050 1.26 0.013 <0.000010 0.00675 0.00058 <0.30 0.99 0.00033 2.23 <0.000010 <2.0 0.152 <0.00010 <0.00010
11-Jun-08 L642688-11 Replicate2 0.00040 0.002 0.61 0.0008 <0.0050 1.29 0.015 <0.000010 0.00630 0.00074 <0.30 0.98 0.00022 2.47 <0.000010 <2.0 0.147 <0.00010 <0.00010
26-Jun-08 L650936-25 0.00058 0.003 0.77 0.00150 <0.0050 1.25 0.024 <0.000010 0.005160 0.00088 <0.30 0.928 0.00023 2.33 <0.000010 <2.0 0.156 <0.00010 <0.00010
3-Jul-08 L652071-2 0.00316 0.0104 4.890 0.00639 <0.0050 2.73 0.1170 <0.000010 0.00341 0.00648 <0.30 1.420 0.00027 7.92 0.000058 <2.0 0.099 <0.00010 <0.00010
25-Jul-08 L662220-3 0.00098 0.005 1.380 0.002400 <0.0050 1.39 0.0419 <0.000010 0.003780 0.00151 <0.30 0.831 0.00025 2.86 0.000017 <2.0 0.121 <0.00010 0.00011

21-Aug-08 L50155635 0.00038 0.0025 0.281 0.00134 <0.0005 0.64 0.021 - 0.00207 0.00075 0.01 0.00 0.00015 1.07 0.024000 0.0 0.074 0.00001 0.07000
9-Sep-08 L682706-6 0.00071 0.003 1.27 0.00175 <0.0050 1.50 0.032 <0.000010 0.004600 0.00137 <0.30 1.000 0.00023 3.52 0.000016 <2.0 0.126 <0.00010 <0.00010
2-Oct-08 L691752-2 0.00275 0.0100 5.31 0.00596 <0.0050 2.69 0.1220 0.000011 0.003210 0.00516 <0.30 1.390 0.00014 9.91 0.000033 <2.0 0.098 <0.00010 <0.00010
29-Oct-08 L703445-13 0.00037 0.0035 0.51 0.00105 <0.0050 1.63 0.0174 <0.000010 0.00603 0.00082 <0.30 1.15 0.00036 2.50 <0.000010 <2.0 0.186 <0.00010 <0.00010
6-Dec-08 L717413-8 Replicate1 <0.00010 0.0013 0.106 0.000356 <0.0050 1.65 0.0053 <0.000010 0.00623 <0.00050 <0.30 1.220 0.00061 2.25 <0.000010 <2.0 0.222 <0.00010 <0.00010
6-Dec-08 L717413-7 Replicate2 0.00010 0.0014 0.115 0.000439 <0.0050 1.64 0.0065 <0.000010 0.00601 <0.00050 <0.30 1.220 0.00055 2.26 <0.000010 <2.0 0.221 <0.00010 <0.00010
7-Jan-09 L723686-1 <0.00010 0.0005 0.031 0.000131 <0.0050 1.94 0.0016 <0.000010 0.00665 <0.00050 <0.30 1.270 0.00048 2.41 <0.000010 <2.0 0.274 <0.00010 <0.00010
1-Feb-09 L732103-3 <0.00010 0.0009 0.061 0.000219 <0.0050 2.43 0.0023 <0.000010 0.00689 0.00095 <0.30 1.400 0.00051 2.19 <0.000010 <2.0 0.346 <0.00010 <0.00010
4-Mar-09 L740333-3 <0.00010 0.000 <0.030 <0.000050 <0.0050 2.01 0.001 <0.000010 0.007340 <0.00050 <0.30 1.310 0.00046 2.49 <0.000010 <2.0 0.303 <0.00010 <0.00010
29-Mar-09 L749298-8 <0.00010 0.000 <0.030 <0.000050 <0.0050 2.40 0.0007 <0.000010 0.007330 <0.00050 <0.30 1.460 0.00081 2.39 <0.000010 <2.0 0.347 <0.00010 <0.00010
28-Apr-09 L759011-9 <0.00010 0.001 0.097 0.00028 <0.0050 2.22 0.0048 <0.000010 0.007820 <0.00050 <0.30 1.560 0.00054 2.22 <0.000010 <2.0 0.281 <0.00010 <0.00010
27-May-09 L771080-11 0.00070 0.005 0.829 0.00207 <0.0050 1.82 0.0263 <0.000010 0.006220 0.00141 <0.30 1.340 0.00041 2.81 <0.000010 <2.0 0.181 <0.00010 <0.00010

2-Jul-09 L787346-26 0.00024 0.002 0.24 0.00056 <0.0050 1.40 0.009 <0.000010 0.005890 <0.00050 <0.30 0.903 0.00025 1.82 <0.000010 <2.0 0.184 <0.00010 <0.00010
4-Aug-09 L801967-12 0.00273 0.011 4.13 0.00659 <0.0050 2.46 0.1100 <0.000010 0.002630 0.00547 <0.30 1.120 <0.00010 6.08 0.000039 <2.0 0.085 <0.00010 <0.00010
22-Aug-09 L809879-24 Replicate1 0.00133 0.005 2.19 0.00223 <0.0050 1.64 0.056 <0.000010 0.002650 0.00298 <0.30 0.86 0.00013 4.28 0.000017 <2.0 0.093 <0.00010 <0.00010
22-Aug-09 L809879-6 Replicate2 0.00113 0.0040 1.74 0.00212 <0.0050 1.39 0.0484 <0.000010 0.002520 0.00229 <0.30 0.782 <0.00010 3.41 0.000016 <2.0 0.092 <0.00010 <0.00010
27-Sep-09 L824535-3 0.00107 0.0086 1.69 0.00298 <0.0050 1.74 0.052 <0.000010 0.005000 <0.0030 <0.30 1.12 0.00042 3.48 <0.000020 <2.0 0.160 <0.00010 <0.00010
31-Oct-09 L837185-3 0.00074 0.0065 1.19 0.00293 <0.0050 1.91 0.0365 <0.000010 0.00569 0.00175 <0.30 1.250 0.00046 3.18 0.000018 <2.0 0.212 <0.00010 <0.00010
27-Nov-09 L844495-7 <0.00010 <0.00080 0.1 0.0002 <0.0050 2.08 0.003 <0.000010 0.00785 <0.00050 <0.30 1.27 0.00043 2.1 <0.000010 <2.0 0.319 <0.00010 <0.00010
17-Jan-10 L855505-3 0.00012 0.002 0.14 0.0004 <0.0050 2.10 0.007 <0.000010 0.00747 <0.00050 <0.30 1.32 0.00055 2.22 <0.000010 <2.0 0.327 <0.00010 <0.00010
3-Mar-10 L866873-3 <0.00010 0.000 <0.030 0.0001 <0.0050 2.27 0.001 <0.000010 0.00822 <0.00050 <0.30 1.39 0.00049 2.21 <0.000010 <2.0 0.372 <0.00010 <0.00010
28-Mar-10 L873292-3 0.00024 0.002 0.27 0.0006 <0.0050 2.28 0.009 <0.000010 0.00822 0.00069 <0.30 1.44 0.00045 2.27 <0.000010 <2.0 0.331 <0.00010 <0.00010
1-May-10 L884476-9 0.00015 0.002 0.17 0.0003 <0.0050 1.85 0.006 <0.000010 0.00685 <0.00050 <0.30 1.40 0.00041 2.20 <0.000010 <2.0 0.260 <0.00010 <0.00010
26-May-10 L891484-3 0.00041 0.003 0.60 0.0007 <0.0050 1.41 0.016 <0.000010 0.00623 0.00080 <0.30 1.09 0.00030 2.44 0.000018 <2.0 0.169 <0.00010 <0.00010

5-Jul-10 L905787-4 0.00069 0.004 0.99 0.0015 <0.0050 1.45 0.029 <0.000010 0.00540 0.00138 <0.30 0.98 <0.00020 2.67 <0.000010 <2.0 0.157 <0.00010 <0.00010
3-Aug-10 L916942-3 0.00205 0.010 3.08 0.0049 <0.0050 1.69 0.099 <0.000010 0.00184 0.00401 <0.30 0.85 0.00040 4.45 0.000028 <2.0 0.078 <0.00010 <0.00010

27-Aug-10 L926457-4 0.00033 0.00285 0.387 0.001040 <0.0050 0.96 0.0173 <0.000010 0.003560 0.00078 <0.30 0.706 0.00022 1.66 <0.000010 <2.0 0.116 <0.00010 <0.00010
28-Sep-10 L938295-3 0.00576 0.031 8.61 0.02390 <0.0050 4.16 0.27 <0.000010 0.002380 0.00989 0.48 2.240 0.00033 14.80 0.000073 <2.0 0.133 <0.00010 <0.00010
21-Oct-10 L946802-3 0.0005 0.005 0.7 0.00131 <0.0050 1.89 0.02 <0.000010 0.006770 0.00119 <0.30 1.270 0.00033 2.89 0.000012 <2.0 0.229 <0.00010 <0.00010
15-Nov-10 L955725-4 0.0001 0.002 0.14 0.00041 <0.0050 1.81 0.01 <0.000010 0.006900 <0.00050 <0.30 1.29 0.00040 2.41 <0.000010 <2.0 0.26 <0.00010 <0.00010
15-Dec-10 L963832-3 <0.00010 0.001 0.06 0.00017 <0.0050 2.16 0.00 <0.000010 0.007960 0.00064 <0.30 1.380 0.00046 2.47 <0.000010 <2.0 0.315 <0.00010 <0.00010
1-Feb-11 L975149-1 <0.00010 0.001 <0.030 0.00013 <0.0050 2.27 0.00 <0.000010 0.007520 <0.00050 <0.30 1.430 0.00049 2.35 <0.000010 <2.0 0.33 <0.00010 <0.00010
5-Mar-11 L985810-1 <0.00010 0.001 0.11 0.00027 <0.0050 2.3 0.00 <0.000010 0.007730 <0.00050 <0.30 1.31 0.00052 2.39 <0.000010 <2.0 0.35 <0.00010 <0.00010
31-Mar-11 L991777-2 <0.00010 0.001 <0.030 0.00008 <0.0050 2.39 0.00 <0.000010 0.007810 <0.00050 <0.30 1.410 0.00051 2.32 <0.000010 <2.0 0.379 <0.00010 <0.00010
2-May-11 L1002688-7 <0.00010 0.001 <0.030 0.0001 <0.0050 2.49 0.001 <0.000010 0.00756 <0.00050 <0.30 1.56 0.00049 2.3 <0.000010 <2.0 0.385 <0.00010 <0.00010
4-Jun-11 L1014013-3 0.0012 0.007 2.2 0.00283 <0.0050 1.88 0.05 <0.000010 0.005030 0.00282 <0.30 1.16 0.00023 5.35 0.000017 <2.0 0.145 <0.00010 <0.00010
4-Jul-11 L1026874-14 0.0007 0.004 1.1 0.00189 0.0005 1.3 0.03 <0.000010 0.004450 0.0013 <0.30 0.934 0.00021 2.79 <0.000015 <2.0 0.15 0.00001 <0.00010

1-Aug-11 L1039955-8 Replicate1 0.0007 0.005 1.01 0.00350 <0.00050 1.2 0.03 <0.000010 0.003420 0.00136 <0.30 0.77 0.00018 2.59 0.000012 <2.0 0.12 0.00001 <0.00010
1-Aug-11 L1039955-3 Replicate2 0.0006 0.00 0.9 0.00336 <0.00050 1.08 0.03 <0.000010 0.003320 0.0012 <0.30 0.736 0.00017 2.27 0.000011 <2.0 0.113 0.00001 <0.00010
4-Sep-11 L1054465-4 0.0127 0.05 21.2 0.03340 0.00747 9.74 0.55 <0.000050 0.003630 0.0262 0.82 3.480 0.00031 27.90 0.000187 2.1 0.164 0.00019 0.00016
1-Oct-11 L1067383-3 0.0009 0.005 1.5 0.00209 0.00069 1.94 0.04 <0.000010 0.006410 0.0020 <0.30 1.300 0.00036 4.07 0.000013 <2.0 0.213 0.00002 <0.00010
26-Oct-11 L1079029-14 0.0004 0.002 0.5 0.00095 0.00074 1.98 0.01 <0.000010 0.006940 0.00093 <0.30 1.400 0.00039 2.78 <0.000010 <2.0 0.246 0.00001 <0.00010
27-Nov-11 L1091310-1 <0.00010 <0.00050 0.0 0.00006 <0.00050 2.13 0.00 <0.000010 0.007550 <0.00050 <0.30 1.450 0.00047 2.44 <0.000010 <2.0 0.306 <0.000010 <0.00010

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 
Magnesium 

(Mg) 
Manganese 

(Mn) 
Mercury 

(Hg) 
Molybdenum 

(Mo) Nickel (Ni)
Phosphorus 

(P)
Potassium 

(K)
Selenium 

(Se) Silicon (Si) Silver (Ag)
Sodium 

(Na)
Strontium 

(Sr)
Thallium 

(Tl) Tin (Sn)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Total Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SUNR 9-Jan-12 L1103291-1 <0.00010 0.001 0.0 0.0001 <0.00050 2.09 0.001 <0.000010 0.006670 <0.00050 <0.30 1.430 0.00045 2.27 <0.000010 <2.0 0.303 <0.000010 <0.00010
30-Jan-12 L1111122-1 <0.00010 0.001 0.05 0.00009 <0.00050 2.37 0.00 <0.000010 0.008050 <0.00050 <0.30 1.530 0.00050 2.51 <0.000010 <2.0 0.339 <0.000010 <0.00010
27-Feb-12 L1119935-1 <0.00010 <0.00050 <0.030 0.00006 <0.00050 2.37 0.00 <0.000010 0.008300 <0.00050 <0.30 1.46 0.00052 2.44 <0.000010 <2.0 0.374 <0.000010 <0.00010
27-Mar-12 L1131394-4 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 2.50 0.00 <0.000010 0.008340 <0.00050 <0.30 1.520 0.00053 2.49 <0.000010 <2.0 0.39 <0.000010 <0.00010
1-May-12 L1143005-3 0.0001 0.002 0.2 0.0003 <0.00050 1.94 0.01 <0.000010 0.00659 0.00108 <0.30 1.42 0.00046 2.48 <0.000010 <2.0 0.283 <0.000010 <0.00010

28-May-12 L1155050-3 0.0003 0.002 0.3 0.0007 <0.00050 1.52 0.01 <0.000010 0.00578 0.00060 <0.30 1.25 0.00032 2.30 <0.000010 <2.0 0.198 <0.000010 <0.00010
27-Jun-12 L1171873-2 0.0011 0.005 2.0 0.0028 0.00051 1.78 0.05 <0.000010 0.00582 0.00229 <0.30 1.12 0.00025 3.95 0.000023 <2.0 0.147 0.00002 <0.00010
1-Aug-12 L1190018-3 0.0008 0.004 1.4 0.0016 <0.00050 1.18 0.04 <0.000010 0.00310 0.00167 <0.30 0.76 0.00018 3.31 <0.000010 <2.0 0.112 <0.000010 <0.00010
5-Sep-12 L1206302-4 0.0008 0.004 1.4 0.0015 <0.00050 1.30 0.03 <0.000010 0.00315 0.00146 <0.30 0.79 0.00018 3.06 0.000011 <2.0 0.110 0.00001 <0.00010
5-Oct-12 L1221669-12 0.0002 0.001 0.3 0.0007 <0.00050 1.44 0.01 <0.000010 0.00613 <0.00050 <0.30 1.01 0.00037 1.98 0.000022 <2.0 0.204 <0.000010 <0.00010
9-Feb-13 L1267868-10 <0.00010 0.001 <0.030 0.0001 <0.00050 2.16 0.00 <0.000010 0.00780 <0.00050 <0.30 1.42 0.00053 2.27 <0.000010 <2.0 0.355 <0.000010 <0.00010
4-Mar-13 L1275970-25 0.0002 0.001 0.3 0.0004 <0.00050 2.54 0.01 <0.000010 0.00728 <0.00050 <0.30 1.45 0.00059 2.54 <0.000010 <2.0 0.358 <0.000010 <0.00010
31-Mar-13 L1285027-21 <0.00010 <0.00050 <0.030 0.000056 <0.00050 2.55 0.0007 <0.000010 0.008640 <0.00050 <0.30 1.550 0.00059 2.32 <0.000010 <2.0 0.409 <0.000010 <0.00010
4-Jun-13 L1313121-27 0.0007 0.0034 1.1 0.00116 0.00059 1.5 0.029 <0.000010 0.00652 0.0013 <0.30 1.07 0.00024 2.9 <0.000010 <2.0 0.154 0.00001 <0.00010

10-Sep-13 L1362721-3 0.00097 0.00406 1.73 0.001680 0.00073 1.46 0.0438 <0.000010 0.00271 0.00233 <0.30 0.779 0.00015 3.17 0.000011 <2.0 0.101 0.00001 <0.00010
21-Dec-13 L1406946-30 <0.00010 0.00056 0.06 0.000111 <0.00050 2.08 0.0014 <0.000010 0.00780 <0.00050 <0.30 1.340 0.00049 2.09 <0.000010 <2.0 0.327 <0.000010 <0.00010
17-Jan-14 L1413909-1 0.00012 0.00150 0.14 0.000327 <0.00050 1.89 0.0042 <0.000010 0.00618 <0.00050 <0.30 1.300 0.00046 2.41 <0.000010 <2.0 0.266 0.00002 <0.00010
1-Apr-14 L1440389-18 <0.00010 <0.00050 <0.030 0.000072 <0.00050 2.33 0.0009 <0.000010 0.00821 <0.00050 <0.30 1.470 0.00054 2.29 <0.000010 <2.0 0.380 <0.000010 <0.00010
2-Jul-14 L1482361-16 0.00443 0.01980 7.16 0.00873 0.00256 3.44 0.1780 <0.000010 0.00322 0.00888 0.39 1.520 0.00020 9.07 0.000080 <2.0 0.107 0.00007 <0.00010

11-Nov-14 L1546887-5 <0.00010 0.00096 0.098 0.000221 <0.00050 1.81 0.0031 <0.000010 0.00732 <0.00050 <0.30 1.190 0.00045 2.10 <0.000010 <2.0 0.256 <0.000010 <0.00010
22-Feb-15 L1581377-14 <0.00010 0.00055 <0.030 0.000084 <0.00050 1.96 0.0011 <0.000010 0.007600 <0.00050 <0.30 1.360 0.00055 2.12 <0.000010 <2.0 0.343 <0.000010 <0.00010
12-May-15 L1612636-17 Replicate1 0.00041 0.0024 0.67 0.00113 <0.0010 1.48 0.016 <0.0000050 0.00557 0.00082 <0.30 1.12 0.00030 2.62 <0.000010 <2.0 0.179 <0.000010 <0.00010
12-May-15 L1612636-21 Replicate2 0.00038 0.00225 0.578 0.001120 <0.0010 1.45 0.0141 <0.0000050 0.005660 0.00071 <0.30 1.130 0.00036 2.53 0.000011 <2.0 0.184 <0.000010 <0.00010
26-Aug-15 L1665599-16 0.00103 0.00406 1.71 0.002110 <0.0010 1.53 0.0448 <0.0000050 0.00338 0.00218 <0.30 0.93 0.00018 3.25 0.000011 <2.0 0.117 0.00002 <0.00010
17-Nov-15 L1704732-2 <0.00010 0.00079 0.061 0.000129 <0.0010 2.16 0.0020 <0.0000050 0.00735 <0.00050 <0.30 1.260 0.00052 2.35 <0.000010 <2.0 0.269 <0.000010 <0.00010
23-Jan-16 L1727972-35 Replicate1 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 2.36 0.0006 <0.0000050 0.008260 <0.00050 <0.30 1.440 0.00061 2.30 <0.000010 <2.0 0.354 <0.000010 <0.00010
23-Jan-16 L1727972-21 Replicate2 <0.00010 <0.00050 <0.030 <0.000050 <0.0010 2.23 0.000 <0.0000050 0.00795 <0.00050 <0.30 1.39 0.00058 2.25 <0.000010 <2.0 0.347 <0.000010 <0.00010
26-Apr-16 L1761558-35 0.00017 0.00149 0.257 0.000371 <0.0010 1.59 0.0068 <0.0000050 0.006460 <0.00050 <0.30 1.170 0.00037 2.19 <0.000010 <2.0 0.217 <0.000010 <0.00010
16-Jul-16 L1800582-14 0.00271 0.00822 4.45 0.005080 0.00190 2.47 0.1070 <0.0000050 0.00252 0.00557 <0.30 1.18 0.00015 6.54 0.000039 <2.0 0.091 0.00005 <0.00010

25-Oct-2016 L1850386-6 <0.00010 0.00067 0.105 0.000172 <0.0010 1.75 0.00289 <0.0000050 0.00836 <0.00050 <0.30 1.23 0.000522 1.99 <0.000010 <2.0 0.264 <0.000010 <0.00010
10-Feb-2017 L1891018-25 <0.00010 0.00060 <0.030 0.000070 <0.0010 2.35 0.00147 <0.0000050 0.00789 <0.00050 <0.30 1.37 0.000619 2.34 <0.000010 <2.0 0.362 <0.000010 <0.00010
20-May-2017 L1929753-7 0.00025 0.00195 0.367 0.000646 <0.0010 1.44 0.00951 <0.0000050 0.00602 0.00059 <0.30 1.14 0.000303 2.06 <0.000010 <2.0 0.185 <0.000010 <0.00010
26-Aug-2017 L1983785-4 0.00282 0.0110 4.83 0.00735 0.0020 2.59 0.123 <0.000050 0.00218 0.00543 <0.30 1.16 0.000160 7.76 0.000059 <2.0 0.107 0.000042 <0.00010
21-Nov-2017 L2028734-8  <0.00010 0.0007 0.039 0.00011 <0.0010 2.33 0.00153 <0.0000050 0.00827 <0.00050 <0.30 1.14 0.000545 2.18 <0.000010 <2.0 0.288 <0.000010 <0.00010
20-Feb-2018 L2061201-6  <0.00010 <0.00050 0.03 0.00006 <0.0010 2.49 0.00091 <0.0000050 0.00846 <0.00050 <0.30 1.47 0.000596 2.32 <0.000010 <2.0 0.375 <0.000010 <0.00010
10-May-2018 L2093552-30  0.00049 0.0034 0.645 0.00146 <0.0010 1.53 0.0203 <0.0000050 0.00498 0.00097 <0.30 1.09 0.000257 2.25 <0.000010 <2.0 0.176 <0.000010 <0.00010

SUNR1
9-Feb-13 L1267868-9 <0.00010 0.00057 <0.030 <0.000050 <0.00050 1.56 0.0006 <0.000010 0.004670 <0.00050 <0.30 1.42 0.00041 2.33 <0.000010 <2.0 0.195 <0.000010 <0.00010
4-Mar-13 L1275970-24 <0.00010 0.00061 0.04 0.00006 <0.00050 1.65 0.0013 <0.000010 0.004580 <0.00050 <0.30 1.47 0.00043 2.50 <0.000010 <2.0 0.189 <0.000010 <0.00010
31-Mar-13 L1285027-18 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.70 0.0008 <0.000010 0.00500 <0.00050 <0.30 1.48 0.00046 2.45 <0.000010 <2.0 0.210 <0.000010 <0.00010
4-Jun-13 L1313121-28 0.00056 0.00269 1.070 0.000954 0.00057 1.24 0.0250 <0.000010 0.003510 0.00099 <0.30 1.030 0.00020 3.20 0.000010 <2.0 0.092 0.00001 <0.00010

10-Sep-13 L1362721-2 0.00101 0.0040 2.08 0.00247 0.00091 1.39 0.051 <0.000010 0.00183 0.00201 <0.30 1.06 0.00013 4.15 0.000015 <2.0 0.075 0.00002 <0.00010
21-Dec-13 L1406946-29 <0.00010 0.00055 0.05 0.00007 <0.00050 1.40 0.0016 <0.000010 0.004520 <0.00050 <0.30 1.280 0.00038 2.32 <0.000010 <2.0 0.172 <0.000010 <0.00010
15-Jan-14 L1413912-6 0.00130 0.00753 2.480 0.002560 0.00087 1.93 0.0590 <0.000010 0.00292 0.00233 <0.30 1.400 0.00030 5.08 0.000026 <2.0 0.126 0.00002 <0.00010
1-Apr-14 L1440389-36 Replicate1 <0.00010 <0.0010 <0.030 <0.000050 <0.00050 1.63 0.0009 <0.000010 0.00490 <0.00050 <0.30 1.39 0.00043 2.27 <0.000010 <2.0 0.196 <0.000010 <0.00010
1-Apr-14 L1440389-17 Replicate2 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 1.62 0.001 <0.000010 0.00496 <0.00050 <0.30 1.40 0.00043 2.3 <0.000010 <2.0 0.197 <0.000010 <0.00010
2-Jul-14 L1482361-29 Replicate1 0.00265 0.0117 4.86 0.00520 0.00232 2.49 0.114 <0.000010 0.00179 0.00470 <0.30 1.43 0.00015 7.6 0.000041 <2.0 0.078 0.00004 <0.00010
2-Jul-14 L1482361-19 Replicate2 0.00307 0.01270 5.520 0.006650 0.00241 2.73 0.1250 <0.000010 0.00204 0.00534 <0.30 1.54 0.00016 9.06 0.000047 <2.0 0.081 0.00005 <0.00010

11-Nov-14 L1546887-4 <0.00010 0.0009 0.17 0.00028 <0.00050 1.32 0.005 <0.000010 0.00399 <0.00050 <0.30 1.22 0.00036 2.33 <0.000010 <2.0 0.141 <0.000010 <0.00010
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUNR

28-May-08 L635965-5 0.113 0.000392 0.0050 0.0099 0.0629 0.00011 0.00039 0.0207 <0.00050 <0.00050 <0.010 <0.000030 17.9 <0.00050 <0.00010 0.00092 0.040 0.000100 <0.0050
5-Jun-08 L639617-2 0.057 0.000442 0.0027 0.0048 0.0530 0.00011 0.00031 0.0214 <0.00050 <0.00050 <0.010 0.000029 19.2 <0.00050 <0.00010 <0.00070 0.034 0.000059 <0.0050
11-Jun-08 L642688-12 Replicate1 0.032 0.000497 0.0013 <0.0040 0.0242 <0.00010 0.00027 0.0215 <0.00050 <0.00050 <0.010 0.000032 19.6 <0.00050 <0.00010 0.00042 <0.030 <0.000050 <0.0050
11-Jun-08 L642688-11 Replicate2 0.040 0.000486 0.0016 <0.0040 0.0255 <0.00010 0.00025 0.0212 <0.00050 <0.00050 <0.010 0.000028 19.0 <0.00050 <0.00010 0.00047 <0.030 <0.000050 <0.0050
26-Jun-08 L650936-25 0.045 0.000422 0.0018 <0.0040 0.0298 0.00012 0.00029 0.0230 <0.00050 <0.00050 <0.010 0.000025 17.9 <0.00050 <0.00010 <0.00040 <0.030 <0.000050 <0.0050
3-Jul-08 L652071-2 0.333 0.000497 0.0131 0.0184 0.0365 0.00011 0.00026 0.0157 <0.00050 <0.00050 <0.010 0.000019 10.4 <0.00050 <0.00010 0.00031 <0.030 0.000056 <0.0050
25-Jul-08 L662220-3 0.087 0.000321 0.0036 <0.0070 0.0301 0.00011 0.00035 0.0189 <0.00050 <0.00050 <0.010 0.000025 15.7 <0.00050 <0.00010 0.0004 <0.030 0.000053 <0.0050

21-Aug-08 L50155635 0.010 0.000154 0.0007 0.003 - - - - - - - - - - - - - - -
9-Sep-08 L682706-6 0.092 0.000356 0.0036 <0.0060 0.0602 0.00011 0.00035 0.0201 <0.00050 <0.00050 <0.010 0.000024 15.0 <0.00050 <0.00010 <0.00010 0.044 0.000085 <0.0050
2-Oct-08 L691752-2 0.353 0.000369 0.0123 0.0154 0.0537 0.00010 0.00033 0.0171 <0.00050 <0.00050 <0.010 0.000022 11.4 <0.00050 <0.00010 0.00029 <0.030 0.000059 <0.0050
29-Oct-08 L703445-13 0.021 0.000538 0.0014 0.0025 0.0181 0.00011 0.00031 0.0297 <0.00050 <0.00050 <0.010 0.000028 27.6 <0.00050 <0.00010 0.00087 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-8 Replicate1 <0.010 0.000628 <0.0010 <0.0010 0.011 <0.00010 0.00026 0.0335 <0.00050 <0.00050 <0.010 0.000032 30.6 <0.00050 <0.00010 0.0005 <0.030 <0.000050 <0.0050
6-Dec-08 L717413-7 Replicate2 <0.010 0.000642 <0.0010 <0.0010 <0.0090 0.00011 0.00028 0.0338 <0.00050 <0.00050 <0.010 0.000032 30.9 <0.00050 <0.00010 0.0005 <0.030 <0.000050 <0.0050
7-Jan-09 L723686-1 <0.010 0.000765 <0.0010 <0.0010 0.0044 0.00011 0.00023 0.0452 <0.00050 <0.00050 <0.010 0.000039 39.7 <0.00050 <0.00010 0.0003 <0.030 <0.000050 <0.0050
1-Feb-09 L732103-3 <0.010 0.000771 <0.0010 <0.0040 0.0070 <0.00010 0.00023 0.0403 <0.00050 <0.00050 <0.010 0.000029 35.4 <0.00050 <0.00010 0.0004 <0.030 <0.000050 <0.0050
4-Mar-09 L740333-3 <0.010 0.000879 <0.0010 <0.0010 <0.0040 <0.00010 0.00019 0.0409 <0.00050 <0.00050 <0.010 0.00003 40.0 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050

29-Mar-09 L749298-8 <0.010 0.000980 <0.0010 <0.0010 0.0034 <0.00010 0.00022 0.0439 <0.00050 <0.00050 <0.010 0.00006 43.0 <0.00050 <0.00010 0.000 <0.030 <0.000050 <0.0050
28-Apr-09 L759011-9 <0.010 0.000954 <0.0010 <0.0030 0.0059 <0.00010 0.00021 0.0374 <0.00050 <0.00050 <0.010 0.00004 36.8 <0.00050 <0.00010 0.0005 <0.030 <0.000050 <0.0050
27-May-09 L771080-11 0.046 0.000545 0.0023 0.004 0.0204 0.00010 0.00032 0.0258 <0.00050 <0.00050 <0.010 0.00004 25.0 <0.00050 <0.00010 0.001 <0.030 <0.000050 <0.0050

2-Jul-09 L787346-26 0.015 0.000434 <0.0010 0.0013 0.0189 0.00011 0.00032 0.0237 <0.00050 <0.00050 <0.010 0.000021 21.1 <0.00050 <0.00010 0.0004 <0.030 <0.000050 <0.0050
4-Aug-09 L801967-12 0.270 0.000296 0.0109 0.0151 0.3790 <0.00010 0.00040 0.0227 <0.00050 <0.00050 <0.010 0.000027 10.3 0.00091 0.00033 0.00163 0.479 0.000695 <0.0050
22-Aug-09 L809879-24 Replicate1 0.140 0.000256 0.0059 0.0077 0.0438 <0.00010 0.00032 0.0160 <0.00050 <0.00050 <0.010 0.000016 10.9 <0.00050 <0.00010 0.00017 0.032 <0.000050 <0.0050
22-Aug-09 L809879-6 Replicate2 0.105 0.000238 0.0045 0.0066 0.1480 <0.00010 0.00036 0.0177 <0.00050 <0.00050 <0.010 0.000018 11.3 <0.00050 <0.00010 0.00040 0.090 0.000105 <0.0050
27-Sep-09 L824535-3 0.099 0.000432 0.0043 <0.0080 0.0252 <0.00010 0.00033 0.0253 <0.00050 <0.00050 <0.010 0.000025 19.8 <0.00050 <0.00010 0.00056 <0.030 <0.000050 <0.0050
31-Oct-09 L837185-3 0.057 0.000528 0.0031 0.0042 0.0252 0.00012 0.00034 0.0273 <0.00050 <0.00050 <0.010 0.000029 25.5 <0.00050 <0.00010 <0.0010 <0.030 <0.000050 <0.0050
27-Nov-09 L844495-7 <0.010 0.000767 <0.0010 <0.0010 0.005 <0.00010 0.00028 0.0378 <0.00050 <0.00050 <0.010 0.000027 34.8 <0.00050 <0.00010 0.00029 <0.030 <0.000050 <0.0050
17-Jan-10 L855505-3 0.012 0.000872 <0.0010 0.0013 0.0043 0.00011 0.00025 0.0399 <0.00050 <0.00050 <0.010 0.000029 36.4 <0.00050 <0.00010 0.00028 <0.030 <0.000050 <0.0050
3-Mar-10 L866873-3 <0.010 0.000948 <0.0010 <0.0010 <0.0040 <0.00010 0.00022 0.0434 <0.00050 <0.00050 <0.010 0.000031 39.4 <0.00050 <0.00010 0.00027 <0.030 <0.000050 <0.0050
28-Mar-10 L873292-3 0.014 0.000988 <0.0010 0.0014 0.0061 <0.00010 0.00021 0.0405 <0.00050 <0.00050 <0.010 0.000031 36.9 <0.00050 <0.00010 0.00051 <0.030 <0.000050 <0.0050
1-May-10 L884476-9 0.011 0.000694 <0.0010 0.0012 0.0094 0.00012 0.00031 0.0323 <0.00050 <0.00050 <0.010 0.000018 31.8 <0.00050 <0.00010 0.00072 <0.030 <0.000050 <0.0050
26-May-10 L891484-3 0.034 0.000433 0.0017 0.0025 0.1760 <0.00010 0.00042 0.0261 <0.00050 <0.00050 <0.010 0.000037 20.3 0.00038 0.00029 0.00204 0.203 0.000853 <0.0050

5-Jul-10 L905787-4 0.063 0.000428 0.0027 0.0032 0.0276 0.00011 0.00032 0.0223 <0.00050 <0.00050 <0.010 0.000029 18.9 <0.00020 <0.00010 0.00029 <0.030 <0.000050 <0.0050
3-Aug-10 L916942-3 0.187 0.000248 0.0072 0.0107 0.0502 <0.00010 0.00025 0.0146 <0.00050 <0.00050 <0.010 0.000020 9.4 <0.00020 <0.00010 0.00021 0.034 <0.000050 <0.0050
27-Aug-10 L926457-4 0.025 0.000267 0.0011 0.0041 0.0542 <0.00010 0.00032 0.0200 <0.00050 <0.00050 <0.010 0.000025 14.7 <0.00020 <0.00010 0.00028 0.032 0.000056 <0.0050
28-Sep-10 L938295-3 0.546 0.000677 0.0226 0.0327 0.052 0.00011 0.00036 0.0174 <0.00050 <0.00050 <0.010 0.00002 14.0 <0.00020 <0.00010 0.001 0.031 0.00010 <0.0050
21-Oct-10 L946802-3 0.030 0.000529 0.0021 0.004 0.02 0.00011 0.00029 0.0307 <0.00050 <0.00050 <0.010 0.00001 25.8 0.00020 <0.00010 0.001 <0.030 <0.000050 <0.0050
15-Nov-10 L955725-4 <0.010 0.000607 <0.0010 0.006 0.01 <0.00010 0.00028 0.0361 <0.00050 <0.00050 <0.010 0.00001 33 0.00013 <0.00010 0.001 <0.030 <0.000050 <0.0050
15-Dec-10 L963832-3 <0.010 0.000759 <0.0010 <0.0030 0.005 <0.00010 0.00022 0.0413 <0.00050 <0.00050 <0.010 0.00001 35.3 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
1-Feb-11 L975149-1 <0.010 0.000829 <0.0010 <0.0030 0.00 0.00010 0.00023 0.0447 <0.00050 <0.00050 <0.010 <0.000010 38 0.00014 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
5-Mar-11 L985810-1 0.011 0.000857 <0.0010 <0.0030 0.0035 <0.00010 0.00015 0.0424 <0.00050 <0.00050 <0.010 0.00001 41 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
31-Mar-11 L991777-2 <0.010 0.000905 <0.0010 <0.0030 0.00 <0.00010 0.00018 0.0469 <0.00050 <0.00050 <0.010 0.00001 42.9 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.0050
2-May-11 L1002688-7 <0.010 0.000974 <0.0010 <0.0030 0.006 0.00011 0.00024 0.0454 <0.00050 <0.00050 <0.010 0.000012 41.0 0.00019 <0.00010 0.0005 <0.030 <0.000050 <0.0050
4-Jun-11 L1014013-3 0.137 0.000361 0.0053 0.008 0.03 0.00012 0.00028 0.0215 <0.00050 <0.00050 <0.010 0.00001 19 0.00021 <0.00010 0.002 <0.030 0.00015 <0.0050
4-Jul-11 L1026874-14 0.067 0.00035 0.0027 0.006 0.03 <0.00010 0.00027 0.0204 <0.00010 <0.00050 <0.010 0.00001 17 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.00050

1-Aug-11 L1039955-8 Replicate1 0.058 0.000275 0.0027 0.006 0.045 <0.00010 0.00031 0.0172 <0.00010 <0.00050 <0.010 0.00002 13 0.00014 <0.00010 <0.00050 0.03 0.000206 <0.00050
1-Aug-11 L1039955-3 Replicate2 0.049 0.00027 0.0023 0.005 0.05 <0.00010 0.00032 0.0172 <0.00010 <0.00050 <0.010 0.00001 13 0.00018 <0.00010 <0.00050 0.0 0.00010 <0.00050
4-Sep-11 L1054465-4 1.310 0.00082 0.0526 0.062 0.07 0.00010 0.00047 0.0226 <0.00010 <0.00050 <0.010 0.00001 13.8 0.00014 <0.00010 0.00 <0.030 0.00007 <0.00050
1-Oct-11 L1067383-3 0.088 0.00055 0.0036 0.004 0.02 0.00011 0.00029 0.0324 <0.00010 <0.00050 <0.010 0.00003 27.7 0.00014 <0.00010 0.001 <0.030 <0.000050 <0.00050
26-Oct-11 L1079029-14 0.030 0.000623 0.0015 <0.0030 0.01 0.00011 0.00030 0.0378 <0.00010 <0.00050 <0.010 0.00001 32.1 0.00012 <0.00010 0.001 <0.030 0.00007 <0.00050
27-Nov-11 L1091310-1 <0.010 0.000731 <0.0010 <0.0030 0.02 0.00010 0.00025 0.0470 <0.00010 <0.00050 <0.010 0.00001 37.1 0.00018 <0.00010 0.001 <0.030 0.00009 <0.00050

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved MetalsTotal Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al) 

Antimony 
(Sb) Arsenic (As) Barium (Ba) 

Beryllium 
(Be) 

Bismuth 
(Bi) Boron (B) 

Cadmium 
(Cd) 

Calcium 
(Ca) 

Chromium 
(Cr) Cobalt (Co) Copper (Cu) Iron (Fe) Lead (Pb) Lithium (Li) 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved MetalsTotal Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SUNR 9-Jan-12 L1103291-1 <0.010 0.000728 <0.0010 <0.0030 0.006 0.00010 0.00024 0.0427 <0.00010 <0.00050 <0.010 0.00001 37.6 0.00014 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
30-Jan-12 L1111122-1 <0.010 0.000892 <0.0010 <0.0030 0.005 0.00011 0.00020 0.0511 <0.00010 <0.00050 <0.010 0.00001 40.8 0.00013 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
27-Feb-12 L1119935-1 <0.010 0.000989 <0.0010 <0.0030 0.004 0.00011 0.00019 0.0515 <0.00010 <0.00050 <0.010 0.00001 44.6 0.00017 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
27-Mar-12 L1131394-4 <0.010 0.001030 <0.0010 <0.0030 0.01 0.00011 0.00020 0.0526 <0.00010 <0.00050 <0.010 0.00001 44 0.00014 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
1-May-12 L1143005-3 0.010 0.000782 <0.0010 <0.0030 0.009 0.00012 0.00028 0.0386 <0.00010 <0.00050 <0.010 <0.000010 35.6 0.00011 <0.00010 0.001 <0.030 <0.000050 <0.00050
28-May-12 L1155050-3 0.018 0.000499 0.0011 0.003 0.023 0.00012 0.00031 0.0284 <0.00010 <0.00050 <0.010 0.00001 26.6 0.00015 <0.00010 0.001 <0.030 <0.000050 <0.00050
27-Jun-12 L1171873-2 0.119 0.000389 0.0047 0.008 0.053 0.00012 0.00031 0.0230 <0.00010 <0.00050 <0.010 0.00002 19.3 0.00031 <0.00010 <0.00050 0.041 0.00009 <0.00050
1-Aug-12 L1190018-3 0.087 0.000252 0.0033 0.005 0.054 <0.00010 0.00039 0.0175 <0.00010 <0.00050 <0.010 <0.000010 13.0 0.00012 <0.00010 <0.00050 0.041 0.00006 <0.00050
5-Sep-12 L1206302-4 0.094 0.000273 0.0034 0.005 0.058 <0.00010 0.00034 0.0189 <0.00010 <0.00050 <0.010 <0.000010 13.6 0.00014 <0.00010 <0.00050 0.041 0.00006 <0.00050
5-Oct-12 L1221669-12 0.015 0.000476 <0.0010 <0.0030 0.019 0.00012 0.00037 0.0296 <0.00010 <0.00050 <0.010 <0.000010 23.8 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
9-Feb-13 L1267868-10 <0.010 0.000857 <0.0010 <0.0030 0.004 <0.00010 0.00021 0.0480 <0.00010 <0.00050 <0.010 0.00001 42.5 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Mar-13 L1275970-25 0.019 0.000934 <0.0010 <0.0030 0.005 0.00011 0.00024 0.0460 <0.00010 <0.00050 <0.010 0.00001 43.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
31-Mar-13 L1285027-21 <0.010 0.001100 <0.0010 <0.0030 0.0037 0.00011 0.00023 0.0499 <0.00010 <0.00050 <0.010 0.000017 43.8 0.00017 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Jun-13 L1313121-27 0.08 0.00041 0.0029 0.0042 0.0459 0.00011 0.00028 0.0237 <0.00010 <0.00050 <0.010 0.000010 18.4 0.00013 <0.00010 <0.00050 <0.030 <0.000050 <0.00050

10-Sep-13 L1362721-3 0.103 0.000237 0.0044 0.0068 0.0766 0.00012 0.00037 0.0183 <0.00010 <0.00050 <0.010 <0.000010 11.9 0.00015 <0.00010 <0.00050 0.048 0.000059 <0.00050
21-Dec-13 L1406946-30 0.011 0.000820 <0.0010 <0.0030 0.0055 0.00012 0.00026 0.0474 <0.00010 <0.00050 <0.010 0.000010 35.8 0.00015 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
17-Jan-14 L1413909-1 0.011 0.000686 <0.0010 <0.0030 0.0102 0.00013 0.00030 0.0351 <0.00010 <0.00050 <0.010 0.000011 32.7 0.00016 <0.00010 0.00078 <0.030 <0.000050 <0.00050
1-Apr-14 L1440389-18 <0.010 0.001040 <0.0010 <0.0030 0.0039 <0.00010 0.00021 0.0511 <0.00010 <0.00050 <0.010 0.000017 46.1 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
2-Jul-14 L1482361-16 0.436 0.000575 0.0172 0.0232 0.0431 0.00013 0.00027 0.0194 <0.00010 <0.00050 <0.010 <0.000010 11.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050

11-Nov-14 L1546887-5 0.010 0.00067 <0.0010 <0.0030 0.0077 0.00011 0.00030 0.0362 <0.00010 <0.00050 <0.010 0.000012 31.9 0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
22-Feb-15 L1581377-14 <0.010 0.000863 <0.0010 <0.0030 0.0050 0.00013 0.00027 0.0445 <0.00010 <0.00050 <0.010 0.000012 38.3 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
12-May-15 L1612636-17 Replicate1 0.044 0.000437 0.0018 0.0032 0.0237 0.00012 0.00028 0.0253 <0.00010 <0.000050 <0.010 0.000010 22.9 0.00012 <0.00010 0.00062 <0.030 <0.000050 <0.0010
12-May-15 L1612636-21 Replicate2 0.040 0.000454 0.0015 <0.0030 0.0251 0.00012 0.00027 0.0250 <0.00010 <0.000050 <0.010 <0.0000050 22.3 0.00014 <0.00010 0.00064 <0.030 <0.000050 <0.0010
26-Aug-15 L1665599-16 0.117 0.000330 0.0043 0.0057 0.0795 0.00010 0.00032 0.0215 <0.00010 0.00006 <0.010 <0.0000050 14.3 0.00014 <0.00010 <0.00050 0.074 0.000080 <0.0010
17-Nov-15 L1704732-2 <0.010 0.00065 <0.00050 <0.0030 0.0065 0.00010 0.00027 0.0382 <0.00010 <0.000050 <0.010 0.000008 33.9 0.00014 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-35 Replicate1 <0.010 0.000931 <0.00050 <0.0030 0.0049 0.00013 0.00023 0.0442 <0.00010 <0.000050 <0.010 0.000009 39.5 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
23-Jan-16 L1727972-21 Replicate2 <0.010 0.000860 <0.00050 <0.0030 0.0048 0.00012 0.00024 0.0458 <0.00010 <0.000050 <0.010 0.000009 39.2 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
26-Apr-16 L1761558-35 0.018 0.000526 0.0008 <0.0030 0.0125 0.00013 0.00031 0.0317 <0.00010 <0.000050 <0.010 0.000007 26.2 0.00012 <0.00010 0.00067 <0.030 <0.000050 <0.0010
16-Jul-16 L1800582-14 0.303 0.000484 0.0108 0.0150 0.0738 <0.00010 0.00032 0.0211 <0.00010 <0.000050 <0.010 0.000010 10.4 0.00011 <0.00010 <0.00050 0.062 0.000094 <0.0010

25-Oct-2016 L1850386-6 <0.010 0.000661 0.00056 <0.0030 0.0086 0.00013 0.00032 0.0383 <0.00010 <0.000050 <0.010 0.0000168 30.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
10-Feb-2017 L1891018-25 <0.010 0.000949 <0.00050 <0.0030 0.0039 0.00010 0.00021 0.0502 <0.00010 <0.000050 <0.010 0.0000084 40.5 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
20-May-2017 L1929753-7 0.020 0.000471 0.00106 0.0033 0.0197 0.00012 0.00032 0.0273 <0.00010 <0.000050 <0.010 0.0000187 23.7 <0.00010 <0.00010 0.00061 <0.030 <0.000050 <0.0010
26-Aug-2017 L1983785-4 0.287 0.000559 0.0116 0.0154 0.0383 <0.00010 0.00028 0.0196 <0.00010 <0.000050 <0.010 0.0000080 12.2 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
21-Nov-2017 L2028734-8  <0.010 0.000691 <0.00050 <0.0030 0.0087 0.00013 0.00029 0.0397 <0.00010 <0.000050 <0.010 0.0000106 36.4 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
20-Feb-2018 L2061201-6  <0.010 0.00101 <0.00050 <0.0030 0.004 0.00014 0.00027 0.0512 <0.00010 <0.000050 <0.010 0.0000096 42.9 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.0010
10-May-2018 L2093552-30  0.033 0.000475 0.00177 <0.0030 0.0359 0.00011 0.00027 0.0274 <0.00010 <0.000050 <0.010 0.0000112 23.8 0.00044 <0.00010 0.00078 <0.030 <0.000050 <0.0010

SUNR1
9-Feb-13 L1267868-9 <0.010 0.000582 <0.0010 <0.0030 0.0055 <0.00010 0.00024 0.0449 <0.00010 <0.00050 <0.010 <0.000010 31.7 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Mar-13 L1275970-24 <0.010 0.000621 <0.0010 <0.0030 0.0060 <0.00010 0.00021 0.0432 <0.00010 <0.00050 <0.010 <0.000010 32.6 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
31-Mar-13 L1285027-18 <0.010 0.000633 <0.0010 <0.0030 0.0059 <0.00010 0.00019 0.0470 <0.00010 <0.00050 <0.010 <0.000010 33.8 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
4-Jun-13 L1313121-28 0.078 0.000311 0.0031 0.0037 0.0503 <0.00010 0.00021 0.0206 <0.00010 <0.00050 <0.010 <0.000010 14.2 0.00012 <0.00010 <0.00050 0.031 0.000105 <0.00050

10-Sep-13 L1362721-2 0.161 0.000298 0.0054 0.0087 0.0966 <0.00010 0.00026 0.0200 <0.00010 <0.00050 <0.010 <0.000010 10.6 0.00013 <0.00010 <0.00050 0.053 0.000110 <0.00050
21-Dec-13 L1406946-29 <0.010 0.000507 <0.0010 <0.0030 0.0075 <0.00010 0.00024 0.0386 <0.00010 <0.00050 <0.010 <0.000010 27.9 0.00012 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
15-Jan-14 L1413912-6 0.136 0.000462 0.0060 0.0078 0.0576 <0.00010 0.00021 0.0285 <0.00010 <0.00050 <0.010 <0.000010 21.0 0.00010 <0.00010 0.00136 0.054 0.000075 <0.00050
1-Apr-14 L1440389-36 Replicate1 <0.010 0.000616 <0.0010 <0.0030 0.0058 <0.00010 0.00020 0.0437 <0.00010 <0.00050 <0.010 <0.000010 31.9 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
1-Apr-14 L1440389-17 Replicate2 <0.010 0.000669 <0.0010 <0.0030 0.0053 <0.00010 0.00017 0.0446 <0.00010 <0.00050 <0.010 <0.000010 32.0 0.00011 <0.00010 <0.00050 <0.030 <0.000050 <0.00050
2-Jul-14 L1482361-29 Replicate1 0.345 0.000457 0.0126 0.0164 0.0923 <0.00010 0.00023 0.0196 <0.00010 <0.00050 <0.010 <0.000010 9.3 0.00010 <0.00010 <0.00050 0.058 0.000089 <0.00050
2-Jul-14 L1482361-19 Replicate2 0.405 0.000613 0.0142 0.0182 0.0884 <0.00010 0.00020 0.0192 <0.00010 <0.00050 <0.010 <0.000010 9.5 <0.00010 <0.00010 <0.00050 0.058 0.000091 <0.00050

11-Nov-14 L1546887-4 0.013 0.000437 <0.0010 <0.0030 0.0177 <0.00010 0.00029 0.0342 <0.00010 <0.00050 <0.010 <0.000010 25.2 <0.00010 <0.00010 <0.00050 <0.030 0.000053 <0.00050
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUNR

28-May-08 L635965-5 0.93 0.0056 <0.000010 0.004330 <0.00050 <0.30 0.927 0.00021 1.41 <0.000010 <2.0 0.113 <0.00010 <0.00010 <0.010 0.000303 <0.0010 <0.0010
5-Jun-08 L639617-2 1.03 0.0033 <0.000010 0.005850 <0.00050 <0.30 0.939 0.00032 1.51 <0.000010 <2.0 0.144 <0.00010 <0.00010 <0.010 0.000386 <0.0010 <0.0010

11-Jun-08 L642688-12 Replicate1 1.03 0.0017 <0.000010 0.00640 <0.00050 <0.30 0.848 0.00029 1.51 <0.000010 <2.0 0.142 <0.00010 <0.00010 <0.010 0.000457 <0.0010 <0.0010
11-Jun-08 L642688-11 Replicate2 1.00 0.0017 <0.000010 0.00635 <0.00050 <0.30 0.839 0.00018 1.52 <0.000010 <2.0 0.139 <0.00010 <0.00010 <0.010 0.000437 <0.0010 <0.0010
26-Jun-08 L650936-25 0.99 0.0015 <0.000010 0.00586 <0.00050 <0.30 0.845 0.00023 1.35 <0.000010 <2.0 0.156 <0.00010 <0.00010 <0.010 0.000393 <0.0010 <0.0010
3-Jul-08 L652071-2 0.51 0.0066 <0.000010 0.00311 <0.00050 <0.30 0.567 0.00012 0.80 <0.000010 <2.0 0.073 <0.00010 <0.00010 <0.010 0.000177 <0.0010 <0.0010

25-Jul-08 L662220-3 0.85 0.0056 <0.000010 0.004510 <0.00050 <0.30 0.691 <0.00010 0.96 <0.000010 <2.0 0.135 <0.00010 0.00020 <0.010 0.000287 <0.0010 <0.0010
21-Aug-08 L50155635 - - - - - - - - - - - - - - - - - -
9-Sep-08 L682706-6 0.83 0.0038 <0.000010 0.004400 <0.00050 <0.30 0.708 0.00020 1.19 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000280 <0.0010 <0.0010
2-Oct-08 L691752-2 0.58 0.0063 <0.000010 0.003280 <0.00050 <0.30 0.637 0.00018 0.82 <0.000010 <2.0 0.079 <0.00010 <0.00010 <0.010 0.000165 <0.0010 <0.0010
29-Oct-08 L703445-13 1.39 0.0020 <0.000010 0.00583 <0.00050 <0.30 1.080 0.00036 1.94 <0.000010 <2.0 0.181 <0.00010 <0.00010 <0.010 0.000518 <0.0010 <0.0010
6-Dec-08 L717413-8 Replicate1 1.60 0.0006 0.000012 0.00644 <0.00050 <0.30 1.220 0.00047 2.07 <0.000010 <2.0 0.220 <0.00010 <0.00010 <0.010 0.000648 <0.0010 <0.0010
6-Dec-08 L717413-7 Replicate2 1.61 0.0006 0.000011 0.00649 <0.00050 <0.30 1.220 0.00052 2.06 <0.000010 <2.0 0.223 <0.00010 <0.00010 <0.010 0.000661 <0.0010 <0.0010
7-Jan-09 L723686-1 2.10 0.0003 <0.000010 0.00776 <0.00050 <0.30 1.420 0.00052 2.35 <0.000010 <2.0 0.320 <0.00010 <0.00010 <0.010 0.000809 <0.0010 <0.0010
1-Feb-09 L732103-3 2.15 0.0003 <0.000010 0.00659 <0.00050 <0.30 1.260 0.00044 2.19 <0.000010 <2.0 0.325 <0.00010 <0.00010 <0.010 0.000740 <0.0010 <0.0010
4-Mar-09 L740333-3 2.04 0.000 <0.000010 0.007400 <0.00050 <0.30 1.390 0.00045 2.42 <0.000010 <2.0 0.303 <0.00010 <0.00010 <0.010 0.000880 <0.0010 <0.0010

29-Mar-09 L749298-8 2.28 0.0002 <0.000010 0.007380 <0.00050 <0.30 1.380 0.00070 2.38 <0.000010 <2.0 0.338 <0.00010 <0.00010 <0.010 0.001010 <0.0010 <0.0010
28-Apr-09 L759011-9 1.99 0.0008 <0.000010 0.007570 <0.00050 <0.30 1.380 0.00045 2.26 <0.000010 <2.0 0.268 <0.00010 <0.00010 <0.010 0.000936 <0.0010 <0.0010
27-May-09 L771080-11 1.32 0.0022 <0.000010 0.005800 <0.00050 <0.30 1.120 0.00040 1.80 <0.000010 <2.0 0.166 <0.00010 <0.00010 <0.010 0.000493 <0.0010 <0.0010

2-Jul-09 L787346-26 1.37 0.0015 <0.000010 0.006490 <0.00050 <0.30 0.926 0.00026 1.47 <0.000010 <2.0 0.199 <0.00010 <0.00010 <0.010 0.000419 <0.0010 <0.0010
4-Aug-09 L801967-12 0.69 0.0205 <0.000010 0.002420 0.00068 <0.30 0.584 <0.00010 1.40 <0.000010 <2.0 0.072 <0.00010 <0.00010 0.022 0.000146 0.0013 <0.0030
22-Aug-09 L809879-24 Replicate1 0.57 0.0058 <0.000010 0.002560 <0.00050 <0.30 0.509 <0.00010 0.82 <0.000010 <2.0 0.079 <0.00010 <0.00010 <0.010 0.000153 <0.0010 <0.0010
22-Aug-09 L809879-6 Replicate2 0.62 0.0073 <0.000010 0.002640 <0.00050 <0.30 0.533 0.00012 0.95 <0.000010 <2.0 0.081 <0.00010 <0.00010 <0.010 0.000158 <0.0010 <0.0010
27-Sep-09 L824535-3 1.00 0.0046 <0.000010 0.004910 <0.00050 <0.30 0.830 0.00036 1.37 <0.000010 <2.0 0.146 <0.00010 <0.00010 <0.010 0.000353 <0.0010 <0.0010
31-Oct-09 L837185-3 1.36 0.0031 <0.000010 0.005620 <0.00050 <0.30 1.020 0.00046 1.76 <0.000010 <2.0 0.203 <0.00010 <0.00010 <0.010 0.000503 <0.0010 <0.0010
27-Nov-09 L844495-7 1.99 0.0004 <0.000010 0.007870 <0.00050 <0.30 1.210 0.00053 2.10 <0.000010 <2.0 0.309 <0.00010 <0.00010 <0.010 0.000749 <0.0010 <0.0010
17-Jan-10 L855505-3 1.99 0.0004 <0.000010 0.007440 <0.00050 <0.30 1.260 0.00046 2.13 <0.000010 <2.0 0.319 <0.00010 <0.00010 <0.010 0.000798 <0.0010 <0.0010
3-Mar-10 L866873-3 2.17 0.0003 <0.000010 0.008010 <0.00050 <0.30 1.350 0.00046 2.24 <0.000010 <2.0 0.361 <0.00010 <0.00010 <0.010 0.000928 <0.0010 <0.0010
28-Mar-10 L873292-3 2.07 0.0013 <0.000010 0.008000 <0.00050 <0.30 1.360 0.00057 2.04 <0.000010 <2.0 0.318 <0.00010 <0.00010 <0.010 0.000940 <0.0010 <0.0010
1-May-10 L884476-9 1.64 0.0011 <0.000010 0.006530 <0.00050 <0.30 1.250 0.00038 2.06 <0.000010 <2.0 0.239 <0.00010 <0.00010 <0.010 0.000650 <0.0010 <0.0010
26-May-10 L891484-3 1.14 0.0116 <0.000010 0.005400 <0.00050 <0.30 0.972 0.00029 1.58 0.000014 <2.0 0.162 <0.00010 <0.00010 <0.010 0.000404 <0.0010 0.0028

5-Jul-10 L905787-4 1.01 0.0019 <0.000010 0.005870 <0.00050 <0.30 0.836 0.00025 1.31 <0.000010 <2.0 0.157 <0.00010 <0.00010 <0.010 0.000381 <0.0010 <0.0010
3-Aug-10 L916942-3 0.47 0.0124 <0.000010 0.002110 <0.00050 <0.30 0.474 <0.00020 0.67 <0.000010 <2.0 0.067 <0.00010 <0.00010 <0.010 0.000094 <0.0010 <0.0010
27-Aug-10 L926457-4 0.76 0.0035 <0.000010 0.003920 <0.00050 <0.30 0.645 <0.00020 1.03 <0.000010 <2.0 0.114 <0.00010 <0.00010 <0.010 0.000251 <0.0010 0.0011
28-Sep-10 L938295-3 0.65 0.01 <0.000010 0.002330 <0.00050 <0.30 0.817 <0.00020 1.03 <0.000010 <2.0 0.092 <0.00010 <0.00010 <0.010 0.000226 <0.0010 <0.0030
21-Oct-10 L946802-3 1.51 0.00 <0.000010 0.006620 <0.00050 <0.30 1.120 0.00035 1.85 <0.000010 <2.0 0.223 <0.00010 <0.00010 <0.010 0.000501 <0.0010 <0.0030
15-Nov-10 L955725-4 1.67 0.00 <0.000010 0.006650 <0.00050 <0.30 1.230 0.00040 2.14 <0.000010 <2.0 0.25 <0.00010 <0.00010 <0.010 0.000585 <0.0010 <0.0030
15-Dec-10 L963832-3 2.07 0.000 <0.000010 0.007630 <0.00050 <0.30 1.350 0.00044 2.31 <0.000010 <2.0 0.304 <0.00010 <0.00010 <0.010 0.000734 <0.0010 <0.0030
1-Feb-11 L975149-1 2.10 0.00 <0.000010 0.007400 0.00057 <0.30 1.330 0.00049 2.30 <0.000010 <2.0 0.327 <0.00010 <0.00010 <0.010 0.000813 <0.0010 <0.0030
5-Mar-11 L985810-1 2.2 0.00 <0.000010 0.007430 <0.00050 <0.30 1.24 0.00046 2.22 <0.000010 <2.0 0.34 <0.00010 <0.00010 <0.010 0.000825 <0.0010 <0.0030

31-Mar-11 L991777-2 2.38 0.00 <0.000010 0.007570 <0.00050 <0.30 1.410 0.00051 2.29 <0.000010 <2.0 0.373 <0.00010 <0.00010 <0.010 0.000900 <0.0010 <0.0030
2-May-11 L1002688-7 2.43 0.001 <0.000010 0.007210 <0.00050 <0.30 1.530 0.00051 2.17 <0.000010 <2.0 0.371 <0.00010 <0.00010 <0.010 0.000904 <0.0010 <0.0030
4-Jun-11 L1014013-3 1.01 0.00 <0.000010 0.005320 <0.00050 <0.30 0.862 0.00026 1.31 <0.000010 <2.0 0.143 <0.00010 <0.00010 <0.010 0.000326 <0.0010 <0.0030
4-Jul-11 L1026874-14 0.9 0.00 <0.000010 0.004990 <0.00050 <0.30 0.773 0.00023 1.19 <0.000010 <2.0 0.15 <0.000010 <0.00010 <0.010 0.00032 <0.0010 <0.0030

1-Aug-11 L1039955-8 Replicate1 0.7 0.00 <0.000010 0.003590 <0.00050 <0.30 0.61 0.00018 1.01 <0.000010 <2.0 0.11 <0.000010 <0.00010 <0.010 0.000217 <0.0010 <0.0030
1-Aug-11 L1039955-3 Replicate2 0.71 0.00 <0.000010 0.003550 <0.00050 <0.30 0.604 0.00017 1.01 <0.000010 <2.0 0.107 <0.000010 <0.00010 <0.010 0.00022 <0.0010 <0.0030
4-Sep-11 L1054465-4 0.61 0.01 <0.000010 0.002590 <0.00050 <0.30 0.780 0.00014 0.92 <0.000010 <2.0 0.094 <0.000010 <0.00010 <0.010 0.00024 <0.0010 <0.0030
1-Oct-11 L1067383-3 1.42 0.00 <0.000010 0.006140 <0.00050 <0.30 1.160 0.00035 1.85 <0.000010 <2.0 0.200 <0.000010 <0.00010 <0.010 0.00050 <0.0010 <0.0030

26-Oct-11 L1079029-14 1.76 0.00 <0.000010 0.006910 <0.00050 <0.30 1.320 0.00039 2.10 <0.000010 <2.0 0.237 <0.000010 <0.00010 <0.010 0.000612 <0.0010 <0.0030
27-Nov-11 L1091310-1 2.17 0.00 <0.000010 0.007290 <0.00050 <0.30 1.470 0.00047 2.32 <0.000010 <2.0 0.294 <0.000010 <0.00010 <0.010 0.000732 <0.0010 <0.0030

Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC
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Appendix G-2.4.  Stream Water Quality Data, South Unuk River Reference Sites

Magnesium 
(Mg) 

Manganese 
(Mn) 

Mercury 
(Hg) 

Molybdenum 
(Mo) Nickel (Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se) Silicon (Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Dissolved Metals (cont'd)

Site 
Name Date

ALS Sample 
No. QA/QC

SUNR 9-Jan-12 L1103291-1 2.06 0.000 <0.000010 0.006940 <0.00050 <0.30 1.410 0.00046 2.25 <0.000010 <2.0 0.311 <0.000010 <0.00010 <0.010 0.000765 <0.0010 <0.0030
30-Jan-12 L1111122-1 2.26 0.00 <0.000010 0.007620 <0.00050 <0.30 1.460 0.00050 2.30 <0.000010 <2.0 0.320 <0.000010 <0.00010 <0.010 0.000858 <0.0010 <0.0030
27-Feb-12 L1119935-1 2.33 0.00 <0.000010 0.008000 <0.00050 <0.30 1.460 0.00054 2.38 <0.000010 <2.0 0.361 <0.000010 <0.00010 <0.010 0.000965 <0.0010 <0.0030
27-Mar-12 L1131394-4 2.41 0.00 <0.000010 0.008170 <0.00050 <0.30 1.490 0.00058 2.50 <0.000010 <2.0 0.38 <0.000010 <0.00010 <0.010 0.001030 <0.0010 <0.0030
1-May-12 L1143005-3 1.96 0.00 <0.000010 0.006330 <0.00050 <0.30 1.410 0.00042 2.19 <0.000010 <2.0 0.281 <0.000010 <0.00010 <0.010 0.000780 <0.0010 <0.0030
28-May-12 L1155050-3 1.35 0.00 <0.000010 0.005450 <0.00050 <0.30 1.180 0.00032 1.81 <0.000010 <2.0 0.187 <0.000010 <0.00010 <0.010 0.000463 <0.0010 <0.0030
27-Jun-12 L1171873-2 0.98 0.00 <0.000010 0.006060 <0.00050 <0.30 0.903 0.00023 1.37 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.000361 <0.0010 <0.0030
1-Aug-12 L1190018-3 0.64 0.01 <0.000010 0.003460 <0.00050 <0.30 0.603 0.00016 1.03 <0.000010 <2.0 0.106 <0.000010 <0.00010 <0.010 0.000202 <0.0010 <0.0030
5-Sep-12 L1206302-4 0.72 0.00 <0.000010 0.003300 <0.00050 <0.30 0.634 0.00018 1.07 <0.000010 <2.0 0.103 <0.000010 <0.00010 <0.010 0.000220 <0.0010 <0.0030
5-Oct-12 L1221669-12 1.30 0.00 <0.000010 0.005900 <0.00050 <0.30 0.964 0.00035 1.61 <0.000010 <2.0 0.190 <0.000010 <0.00010 <0.010 0.000448 <0.0010 <0.0030
9-Feb-13 L1267868-10 2.17 0.00 <0.000010 0.007690 <0.00050 <0.30 1.430 0.00053 2.27 <0.000010 <2.0 0.358 <0.000010 <0.00010 <0.010 0.000860 <0.0010 <0.0030
4-Mar-13 L1275970-25 2.52 0.00 <0.000010 0.007230 <0.00050 <0.30 1.450 0.00058 2.27 <0.000010 <2.0 0.356 <0.000010 <0.00010 <0.010 0.000922 <0.0010 <0.0030
31-Mar-13 L1285027-21 2.45 0.0004 <0.000010 0.008430 <0.00050 <0.30 1.480 0.00059 2.23 <0.000010 <2.0 0.391 <0.000010 <0.00010 <0.010 0.001050 <0.0010 <0.0030
4-Jun-13 L1313121-27 1.00 0.0030 <0.000010 0.00655 <0.00050 <0.30 0.890 0.00024 1.37 <0.000010 <2.0 0.153 <0.000010 <0.00010 <0.010 0.000362 <0.0010 <0.0030

10-Sep-13 L1362721-3 0.64 0.0058 <0.000010 0.00289 <0.00050 <0.30 0.565 0.00014 0.81 <0.000010 <2.0 0.095 <0.000010 <0.00010 <0.010 0.000177 <0.0010 <0.0030
21-Dec-13 L1406946-30 2.03 0.0001 <0.000010 0.00762 <0.00050 <0.30 1.340 0.00049 1.95 <0.000010 <2.0 0.319 <0.000010 <0.00010 <0.010 0.000817 <0.0010 <0.0030
17-Jan-14 L1413909-1 1.80 0.0004 <0.000010 0.00584 <0.00050 <0.30 1.280 0.00041 1.93 <0.000010 <2.0 0.256 <0.000010 <0.00010 <0.010 0.000665 <0.0010 <0.0030
1-Apr-14 L1440389-18 2.26 0.0002 <0.000010 0.00792 <0.00050 <0.30 1.450 0.00054 2.28 <0.000010 <2.0 0.374 <0.000010 <0.00010 <0.010 0.001040 <0.0010 <0.0030
2-Jul-14 L1482361-16 0.57 0.0049 <0.000010 0.00300 <0.00050 <0.30 0.616 0.00012 0.83 <0.000010 <2.0 0.083 <0.000010 <0.00010 <0.010 0.000192 <0.0010 <0.0030

11-Nov-14 L1546887-5 1.81 0.0005 <0.000010 0.00757 <0.00050 <0.30 1.210 0.00046 2.00 <0.000010 <2.0 0.259 <0.000010 <0.00010 <0.010 0.00066 <0.0010 <0.0030
22-Feb-15 L1581377-14 1.94 0.0001 <0.000010 0.007250 <0.00050 <0.30 1.370 0.00052 2.08 <0.000010 <2.0 0.330 <0.000010 <0.00010 <0.010 0.000848 <0.0010 <0.0030
12-May-15 L1612636-17 Replicate1 1.20 0.0016 <0.0000050 0.00565 <0.00050 <0.30 1.040 0.00028 1.62 <0.000010 <2.0 0.180 <0.000010 <0.00010 <0.010 0.000419 <0.00050 <0.0030
12-May-15 L1612636-21 Replicate2 1.22 0.0016 <0.0000050 0.005520 <0.00050 <0.30 1.060 0.00029 1.63 <0.000010 <2.0 0.177 <0.000010 <0.00010 <0.010 0.000421 <0.00050 <0.0030
26-Aug-15 L1665599-16 0.74 0.0062 <0.0000050 0.00364 <0.00050 <0.30 0.68 0.00017 1.10 <0.000010 <2.0 0.110 <0.000010 <0.00010 <0.010 0.000235 <0.00050 <0.0030
17-Nov-15 L1704732-2 2.04 0.0004 <0.0000050 0.00707 <0.00050 <0.30 1.240 0.00047 2.21 <0.000010 <2.0 0.261 <0.000010 <0.00010 <0.010 0.00063 <0.00050 <0.0030
23-Jan-16 L1727972-35 Replicate1 2.27 0.0002 <0.0000050 0.007980 <0.00050 <0.30 1.410 0.00062 2.24 <0.000010 <2.0 0.342 <0.000010 <0.00010 <0.010 0.000914 <0.00050 <0.0030
23-Jan-16 L1727972-21 Replicate2 2.22 0.0001 <0.0000050 0.00780 <0.00050 <0.30 1.390 0.00054 2.16 <0.000010 <2.0 0.341 <0.000010 <0.00010 <0.010 0.000840 <0.00050 <0.0030
26-Apr-16 L1761558-35 1.58 0.0013 <0.0000050 0.006600 <0.00050 <0.30 1.260 0.00037 1.87 <0.000010 <2.0 0.220 <0.000010 <0.00010 <0.010 0.000531 <0.00050 <0.0030
16-Jul-16 L1800582-14 0.56 0.0104 <0.0000050 0.00240 <0.00050 <0.30 0.59 0.00014 0.80 <0.000010 <2.0 0.076 <0.000010 <0.00010 <0.010 0.000132 <0.00050 <0.0030

25-Oct-2016 L1850386-6 1.71 0.00036 <0.0000050 0.00823 <0.00050 <0.30 1.24 0.000524 1.78 <0.000010 <2.0 0.262 <0.000010 <0.00010 <0.010 0.000647 <0.00050 <0.0030
10-Feb-2017 L1891018-25 2.42 0.00017 <0.0000050 0.00752 <0.00050 <0.30 1.49 0.000501 2.00 <0.000010 <2.0 0.340 <0.000010 <0.00010 <0.010 0.000893 <0.00050 <0.0030
20-May-2017 L1929753-7 1.25 0.00166 <0.0000050 0.00608 <0.00050 <0.30 1.07 0.000308 1.47 <0.000010 <2.0 0.187 0.000015 <0.00010 <0.010 0.000434 <0.00050 <0.0030
26-Aug-2017 L1983785-4 0.617 0.0100 <0.0000050 0.00221 <0.00050 <0.30 0.658 0.000135 0.731 <0.000010 <2.0 0.0862 <0.000010 <0.00010 <0.010 0.000167 <0.00050 <0.0030
21-Nov-2017 L2028734-8  2.31 0.0002 <0.0000050 0.0082 <0.00050 <0.30 1.12 0.00053 2.08 <0.000010 <2.0 0.287 <0.000010 <0.00010 <0.010 0.000617 <0.00050 <0.0030
20-Feb-2018 L2061201-6  2.43 <0.00010 <0.0000050 0.00895 <0.00050 <0.30 1.48 0.000581 2.2 <0.000010 <2.0 0.377 <0.000010 <0.00010 <0.010 0.00105 <0.00050 <0.0030
10-May-2018 L2093552-30  1.25 0.0032 <0.0000050 0.00505 <0.00050 <0.30 1.04 0.000253 1.51 <0.000010 <2.0 0.175 <0.000010 <0.00010 <0.010 0.000435 <0.00050 <0.0030

SUNR1
9-Feb-13 L1267868-9 1.50 0.0004 <0.000010 0.004630 <0.00050 <0.30 1.400 0.00045 2.28 <0.000010 <2.0 0.180 <0.000010 <0.00010 <0.010 0.000550 <0.0010 <0.0030
4-Mar-13 L1275970-24 1.61 0.0002 <0.000010 0.004320 <0.00050 <0.30 1.440 0.00044 2.38 <0.000010 <2.0 0.188 <0.000010 <0.00010 <0.010 0.000576 <0.0010 <0.0030
31-Mar-13 L1285027-18 1.66 0.0004 <0.000010 0.00480 <0.00050 <0.30 1.45 0.00041 2.35 <0.000010 <2.0 0.197 <0.000010 <0.00010 <0.010 0.000611 <0.0010 <0.0030
4-Jun-13 L1313121-28 0.70 0.0025 <0.000010 0.003510 <0.00050 <0.30 0.836 0.00019 1.52 <0.000010 <2.0 0.084 <0.000010 <0.00010 <0.010 0.000258 <0.0010 <0.0030

10-Sep-13 L1362721-2 0.53 0.0070 <0.000010 0.00201 <0.00050 <0.30 0.723 0.00011 1.00 <0.000010 <2.0 0.066 <0.000010 <0.00010 <0.010 0.000168 <0.0010 <0.0030
21-Dec-13 L1406946-29 1.35 0.0002 <0.000010 0.004390 <0.00050 <0.30 1.260 0.00035 2.18 <0.000010 <2.0 0.167 <0.000010 <0.00010 <0.010 0.000495 <0.0010 <0.0030
15-Jan-14 L1413912-6 1.02 0.0017 <0.000010 0.00287 <0.00050 <0.30 1.120 0.00026 1.93 <0.000010 <2.0 0.116 <0.000010 <0.00010 <0.010 0.000323 <0.0010 <0.0030
1-Apr-14 L1440389-36 Replicate1 1.61 0.0003 <0.000010 0.00473 <0.00050 <0.30 1.38 0.00043 2.24 <0.000010 <2.0 0.192 <0.000010 <0.00010 <0.010 0.000631 <0.0010 <0.0030
1-Apr-14 L1440389-17 Replicate2 1.60 0.0003 <0.000010 0.00479 <0.00050 <0.30 1.400 0.00044 2.25 <0.000010 <2.0 0.183 <0.000010 <0.00010 <0.010 0.000627 <0.0010 <0.0030
2-Jul-14 L1482361-29 Replicate1 0.47 0.0045 <0.000010 0.00179 <0.00050 <0.30 0.692 0.00011 1.14 <0.000010 <2.0 0.054 0.00002 <0.00010 <0.010 0.000144 <0.0010 <0.0030
2-Jul-14 L1482361-19 Replicate2 0.46 0.0058 <0.000010 0.00186 <0.00050 <0.30 0.69 0.00011 1.11 <0.000010 <2.0 0.056 <0.000010 <0.00010 <0.010 0.000146 <0.0010 <0.0030

11-Nov-14 L1546887-4 1.27 0.0016 <0.000010 0.00401 <0.00050 <0.30 1.220 0.00037 2.13 <0.000010 <2.0 0.141 <0.000010 <0.00010 <0.010 0.000440 <0.0010 <0.0030
Notes:
< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Colour, True Conductivity
Hardness 

(as CaCO3) pH unit

Total 
Suspended 

Solids

Total 
Dissolved 

Solids Turbidity
Acidity 

(as CaCO3)

Alkalinity, 
Bicarbonate 
(as CaCO3)

(colour unit) (μS/cm) (mg/L (pH unit) (mg/L) (mg/L) (NTU) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 <5 95.3 46.4 7.70 36.7 70 57.2 1.4 22.0
top 16-Aug-09 L807858-1 <5 71.6 31.2 7.79 47.2 37 57.2 <1 18.1
mid 16-Aug-09 L807858-2 <5 76.1 34.3 7.80 27.7 49 46.8 <1 18.2
top 28-Jun-12 L1171583-11 <5 131 59.3 7.80 34.7 96 63.1 1.7 29.1
deep 28-Jun-12 L1171583-10 <5 138 62.6 7.75 34.0 109 61.5 1.8 30.6
top 1-Aug-12 L1190018-20 <5 69.8 32.1 8.39 95.1 59 121 <1 26.0
deep 1-Aug-12 L1190018-10 <5 78.6 35.3 7.99 61.8 60 87.2 2.5 18.8
top 5-Oct-12 L1221662-3 <5 146 66.4 8.08 10.8 94 20.8 2.9 27.0
deep 5-Oct-12 L1221662-1 <5 143 63.8 8.02 10.0 102 24.0 3.4 29.2
top 14-Mar-13 L1279839-15 <5.0 364 180 7.99 <3.0 252 0.66 3.7 69.3
deep 14-Mar-13 L1279839-16 <5.0 400 197 7.82 <3.0 280 1.20 3.4 61.8
top 15-Jul-13 L1334719-1 <5.0 91.9 41.0 7.79 39.3 46 17.4 2.5 18.8
deep 15-Jul-13 L1334719-2 <5.0 95.1 40.9 7.81 52.7 54 6.74 2.6 19.2
top 10-Aug-13 L1346151-16 Replicate1 <5.0 53.3 24.0 8.18 74.4 39 62.9 1.8 16.3
deep 10-Aug-13 L1346151-17 <5.0 64.0 29.0 6.75 53.7 44 48.9 5.9 16.2
top 10-Aug-13 L1346151-18 Replicate2 <5.0 57.5 24.2 7.95 61.7 40 67.3 2.5 15.9
top 4-Jan-14 L1409638-1 <5.0 296 131 7.89 <1.0 205 0.35 1.7 48.0
deep 4-Jan-14 L1409638-2 <5.0 310 146 7.90 <1.0 202 1.14 1.8 47.0
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Anions and Nutrients

Site Name Date
ALS Sample 

No. QA/QC

Physical Parameter
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Alkalinity, 
Carbonate 
(as CaCO3)

Alkalinity, 
Hydroxide 
(as CaCO3)

Alkalinity, 
Total 

(as CaCO3)
Ammonia 

(as N)
Bromide 

(Br)
Chloride 

(Cl)
Fluoride 

(F)
Nitrate
(as N)

Nitrite
(as N)

Total 
Kjeldahl 
Nitrogen

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 <2 <2 22.0 <0.005 <0.05 <0.5 <0.02 0.0113 <0.001 <0.05
top 16-Aug-09 L807858-1 <2 <2 18.1 <0.005 <0.05 <0.5 <0.02 0.0090 <0.001 <0.05
mid 16-Aug-09 L807858-2 <2 <2 18.2 <0.005 <0.05 <0.5 <0.02 0.0087 <0.001 <0.05
top 28-Jun-12 L1171583-11 <2 <2 29.1 0.0057 <0.05 <0.5 0.034 0.0286 <0.001 <0.05
deep 28-Jun-12 L1171583-10 <2 <2 30.6 0.0052 <0.05 <0.5 0.037 0.0274 <0.001 <0.05
top 1-Aug-12 L1190018-20 <1 <1 26.0 <0.005 <0.05 <0.5 <0.02 0.0228 <0.001 <0.05
deep 1-Aug-12 L1190018-10 <2 <2 18.8 <0.005 <0.05 <0.5 <0.02 0.0220 <0.001 <0.05
top 5-Oct-12 L1221662-3 <2 <2 27.0 0.0093 <0.05 <0.5 0.034 0.0279 <0.001 <0.05
deep 5-Oct-12 L1221662-1 <2 <2 29.2 0.0051 <0.05 <0.5 0.035 0.0282 <0.001 <0.05
top 14-Mar-13 L1279839-15 <2.0 <2.0 69.3 0.0077 <0.050 <0.50 0.078 0.0320 <0.0010 <0.050
deep 14-Mar-13 L1279839-16 <2.0 <2.0 61.8 0.0107 <0.050 <0.50 0.120 0.0268 <0.0010 <0.050
top 15-Jul-13 L1334719-1 <2.0 <2.0 18.8 <0.0050 <0.050 <0.50 0.028 0.0176 <0.0010 <0.050
deep 15-Jul-13 L1334719-2 <2.0 <2.0 19.2 <0.0050 <0.050 <0.50 0.025 0.0158 <0.0010 <0.050
top 10-Aug-13 L1346151-16 Replicate1 <2.0 <2.0 16.3 <0.0050 <0.050 <0.50 <0.020 0.0080 <0.0010 <0.050
deep 10-Aug-13 L1346151-17 <2.0 <2.0 16.2 <0.0050 <0.050 <0.50 0.023 0.0085 <0.0010 <0.050
top 10-Aug-13 L1346151-18 Replicate2 <2.0 <2.0 15.9 <0.0050 <0.050 <0.50 <0.020 0.0088 <0.0010 <0.050
top 4-Jan-14 L1409638-1 <2.0 <2.0 48.0 <0.0050 <0.050 <0.50 0.068 0.0260 <0.0010 <0.050
deep 4-Jan-14 L1409638-2 <2.0 <2.0 47.0 <0.0050 <0.050 <0.50 0.078 0.0259 <0.0010 <0.050
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site Name Date
ALS Sample 

No. QA/QC

Anions and Nutrients (cont'd)
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Carbon

Total 
Nitrogen

Ortho 
Phosphate 

(as P)

Total 
Phosphate 

(as P)
Sulphate 

(SO4)

Cyanide, 
Weak Acid 
Dissociable

Cyanide, 
Total Thiocyanate

Total 
Organic 
Carbon

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 <0.05 <0.001 0.0477 21.6 - <0.001 - <0.5
top 16-Aug-09 L807858-1 <0.05 0.0012 0.0039 14.0 - <0.001 - <0.5
mid 16-Aug-09 L807858-2 <0.05 0.0012 <0.002 15.8 - <0.001 - <0.5
top 28-Jun-12 L1171583-11 <0.05 <0.001 0.0382 33.0 - <0.001 - <0.5
deep 28-Jun-12 L1171583-10 <0.05 0.0011 0.0457 36.5 - <0.001 - <0.5
top 1-Aug-12 L1190018-20 <0.05 0.0012 0.106 13.1 - <0.001 - 0.63
deep 1-Aug-12 L1190018-10 0.050 0.0012 0.0674 16.5 - <0.001 - 0.62
top 5-Oct-12 L1221662-3 <0.05 <0.001 0.0114 40.3 - <0.001 - <0.5
deep 5-Oct-12 L1221662-1 <0.05 <0.001 0.0155 39.2 - <0.001 - <0.5
top 14-Mar-13 L1279839-15 <0.050 <0.0010 <0.0020 122 <0.0010 <0.0010 - <0.50
deep 14-Mar-13 L1279839-16 <0.050 <0.0010 <0.0020 150 <0.0010 <0.0010 - <0.50
top 15-Jul-13 L1334719-1 <0.050 <0.0010 0.0524 22.2 <0.0010 <0.0010 - 0.88
deep 15-Jul-13 L1334719-2 <0.050 <0.0010 0.0547 24.1 <0.0010 <0.0010 - 0.57
top 10-Aug-13 L1346151-16 Replicate1 <0.050 <0.0010 0.0730 9.6 <0.0010 <0.0010 - <0.50
deep 10-Aug-13 L1346151-17 <0.050 <0.0010 0.0463 14.6 <0.0010 <0.0010 - <0.50
top 10-Aug-13 L1346151-18 Replicate2 <0.050 0.0014 0.0774 9.7 <0.0010 <0.0010 - <0.50
top 4-Jan-14 L1409638-1 <0.050 <0.0010 <0.0020 97.0 <0.0010 <0.0010 - <0.50
deep 4-Jan-14 L1409638-2 <0.050 <0.0010 <0.0020 105 <0.0010 <0.0010 - <0.50
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Cyanides

Site Name Date
ALS Sample 

No. QA/QC

Anions and Nutrients (cont'd)
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Aluminum 
(Al)

Antimony 
(Sb)

Arsenic 
(As)

Barium 
(Ba)

Beryllium 
(Be)

Bismuth 
(Bi) Boron (B)

Cadmium 
(Cd)

Calcium 
(Ca)

Chromium 
(Cr)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 2.30 0.00136 0.00409 0.0698 <0.0005 <0.0005 <0.01 0.000077 15.4 0.00171
top 16-Aug-09 L807858-1 1.96 0.00128 0.00376 0.0690 <0.0005 <0.0005 <0.01 0.000072 12.0 0.00120
mid 16-Aug-09 L807858-2 1.46 0.00111 0.00273 0.0591 <0.0005 <0.0005 <0.01 0.000059 12.6 0.00088
top 28-Jun-12 L1171583-11 1.95 0.00162 0.00360 0.0780 <0.0001 <0.0005 <0.01 0.000086 22.8 0.00149
deep 28-Jun-12 L1171583-10 3.03 0.00175 0.00442 0.0967 <0.0001 <0.0005 <0.01 0.000097 24.3 0.00184
top 1-Aug-12 L1190018-20 3.75 0.00195 0.00789 0.115 0.00013 <0.0005 <0.01 0.000141 11.9 0.00247
deep 1-Aug-12 L1190018-10 3.07 0.00160 0.00532 0.0936 <0.0001 <0.0005 <0.01 0.000090 12.2 0.00198
top 5-Oct-12 L1221662-3 1.22 0.00117 0.00194 0.0569 <0.0001 <0.0005 <0.01 0.000059 22.1 0.00084
deep 5-Oct-12 L1221662-1 1.04 0.00113 0.00176 0.0531 <0.0001 <0.0005 <0.01 0.000056 22.2 0.00070
top 14-Mar-13 L1279839-15 0.0253 0.00124 0.00036 0.0450 <0.00010 <0.00050 <0.010 0.000120 62.1 <0.00010
deep 14-Mar-13 L1279839-16 0.163 0.00121 0.00018 0.0424 <0.00010 <0.00050 <0.010 0.000227 72.4 <0.00010
top 15-Jul-13 L1334719-1 3.71 0.00145 0.00614 0.132 <0.00010 <0.00050 <0.010 0.000128 14.6 0.00379
deep 15-Jul-13 L1334719-2 2.25 0.00140 0.00443 0.0765 <0.00010 <0.00050 <0.010 0.000108 14.9 0.00151
top 10-Aug-13 L1346151-16 Replicate1 2.99 0.00156 0.00644 0.0890 <0.00010 <0.00050 <0.010 0.000097 9.1 0.00186
deep 10-Aug-13 L1346151-17 1.27 0.00107 0.00353 0.0544 <0.00010 <0.00050 <0.010 0.000074 10.2 0.00094
top 10-Aug-13 L1346151-18 Replicate2 2.81 0.00164 0.00622 0.0832 <0.00010 <0.00050 <0.010 0.000093 8.8 0.00181
top 4-Jan-14 L1409638-1 0.0456 0.00133 0.00023 0.0437 <0.00010 <0.00050 <0.010 0.000124 49.6 0.00011
deep 4-Jan-14 L1409638-2 0.142 0.00131 0.00031 0.0439 <0.00010 <0.00050 <0.010 0.000144 53.5 0.00024
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site Name Date
ALS Sample 

No. QA/QC

Total Metals
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Cobalt 
(Co)

Copper 
(Cu) Iron (Fe) Lead (Pb)

Lithium 
(Li)

Magnesium 
(Mg)

Manganese 
(Mn)

Mercury 
(Hg)

Molybdenum 
(Mo)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 0.00114 0.0090 2.39 0.00257 <0.005 1.93 0.0874 0.000017 0.000850
top 16-Aug-09 L807858-1 0.00102 0.0097 2.07 0.00251 <0.005 1.56 0.0936 0.000012 0.000697
mid 16-Aug-09 L807858-2 0.00082 0.0105 1.56 0.00217 <0.005 1.38 0.0838 <0.00001 0.000637
top 28-Jun-12 L1171583-11 0.00113 0.0135 1.94 0.00273 0.00159 2.21 0.0909 0.000016 0.00101
deep 28-Jun-12 L1171583-10 0.00134 0.0203 2.80 0.00303 0.00208 2.43 0.119 0.000025 0.00110
top 1-Aug-12 L1190018-20 0.00194 0.0132 4.95 0.00584 0.00258 2.23 0.165 0.000027 0.000691
deep 1-Aug-12 L1190018-10 0.00144 0.0196 3.55 0.00390 0.00203 1.82 0.119 0.000024 0.000666
top 5-Oct-12 L1221662-3 0.00075 0.0130 1.01 0.00105 0.00125 1.98 0.0768 <0.00001 0.000992
deep 5-Oct-12 L1221662-1 0.00068 0.0130 0.874 0.00104 0.00128 1.93 0.0716 <0.00001 0.000979
top 14-Mar-13 L1279839-15 0.00122 0.0206 <0.030 <0.000050 0.00307 5.12 0.202 <0.000010 0.00189
deep 14-Mar-13 L1279839-16 0.00307 0.0780 0.182 <0.000050 0.00358 5.92 0.499 <0.000010 0.00166
top 15-Jul-13 L1334719-1 0.00168 0.0234 2.42 0.00285 0.00146 2.35 0.155 0.000014 0.000690
deep 15-Jul-13 L1334719-2 0.00131 0.0256 2.41 0.00290 0.00131 1.74 0.121 <0.000010 0.000694
top 10-Aug-13 L1346151-16 Replicate1 0.00150 0.0133 3.35 0.00373 0.00180 1.55 0.129 <0.000010 0.000503
deep 10-Aug-13 L1346151-17 0.00106 0.0209 1.67 0.00244 0.00105 1.13 0.0989 <0.000010 0.000413
top 10-Aug-13 L1346151-18 Replicate2 0.00142 0.0131 3.45 0.00364 0.00182 1.51 0.124 0.000014 0.000509
top 4-Jan-14 L1409638-1 0.00142 0.0326 0.056 <0.000050 0.00337 3.89 0.183 <0.000010 0.00157
deep 4-Jan-14 L1409638-2 0.00176 0.0573 0.202 <0.000050 0.00341 4.17 0.246 <0.000010 0.00159
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd)

Site Name Date
ALS Sample 

No. QA/QC
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Nickel 
(Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se)

Silicon 
(Si) Silver (Ag)

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 0.00130 <0.3 0.997 0.00020 4.23 0.000131 <2 0.0798 <0.0001 <0.0001
top 16-Aug-09 L807858-1 0.00123 <0.3 0.809 <0.0001 3.99 0.000039 <2 0.0674 <0.0001 <0.0001
mid 16-Aug-09 L807858-2 0.00079 <0.3 0.661 <0.0001 3.37 0.000026 <2 0.0726 <0.0001 <0.0001
top 28-Jun-12 L1171583-11 0.00186 <0.3 1.01 0.00032 4.75 0.000043 <2 0.125 0.00004 <0.0001
deep 28-Jun-12 L1171583-10 0.00154 <0.3 1.27 0.00037 6.14 0.000064 <2 0.132 0.00005 <0.0001
top 1-Aug-12 L1190018-20 0.00200 <0.3 1.50 0.00017 9.17 0.000133 <2 0.0718 0.00006 <0.0001
deep 1-Aug-12 L1190018-10 0.00156 <0.3 1.21 0.00024 7.93 0.000082 <2 0.0789 0.00005 <0.0001
top 5-Oct-12 L1221662-3 0.00082 <0.3 0.692 0.00027 2.98 0.000029 <2 0.13 0.00002 <0.0001
deep 5-Oct-12 L1221662-1 0.00078 <0.3 0.624 0.00028 2.59 0.000027 <2 0.128 0.00002 <0.0001
top 14-Mar-13 L1279839-15 0.00122 <0.30 0.596 0.00027 1.67 <0.000010 2.6 0.347 <0.000010 <0.00010
deep 14-Mar-13 L1279839-16 0.00242 <0.30 0.607 0.00037 2.27 <0.000010 2.3 0.424 <0.000010 <0.00010
top 15-Jul-13 L1334719-1 0.00371 <0.30 1.60 0.00020 6.76 0.000061 <2.0 0.0894 0.00005 0.00017
deep 15-Jul-13 L1334719-2 0.00134 <0.30 1.01 0.00021 4.97 0.000069 <2.0 0.0934 0.00004 <0.00010
top 10-Aug-13 L1346151-16 Replicate1 0.00157 <0.30 0.865 0.00011 6.19 0.000076 <2.0 0.052 0.00004 <0.00010
deep 10-Aug-13 L1346151-17 0.00097 <0.30 0.537 0.00014 2.89 0.000039 <2.0 0.0635 0.00003 <0.00010
top 10-Aug-13 L1346151-18 Replicate2 0.00157 <0.30 0.810 0.00013 6.42 0.000096 <2.0 0.0502 0.00004 <0.00010
top 4-Jan-14 L1409638-1 0.00130 <0.30 0.470 0.00039 1.52 <0.000010 2.3 0.286 <0.000010 <0.00010
deep 4-Jan-14 L1409638-2 0.00153 <0.30 0.482 0.00037 1.65 <0.000010 2.3 0.317 <0.000010 <0.00010
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Total Metals (cont'd)

Site Name Date
ALS Sample 

No. QA/QC
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

Aluminum 
(Al)

Antimony 
(Sb)

Arsenic 
(As)

Barium 
(Ba)

Beryllium 
(Be)

Bismuth 
(Bi)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 0.058 0.000073 0.0073 0.0110 0.0513 0.00076 0.00049 0.0259 <0.0005 <0.0005
top 16-Aug-09 L807858-1 0.052 0.000046 0.0057 0.0104 0.0821 0.00064 0.00059 0.0227 <0.0005 <0.0005
mid 16-Aug-09 L807858-2 0.037 0.000045 0.0042 0.0083 0.101 0.00062 0.00045 0.0242 <0.0005 <0.0005
top 28-Jun-12 L1171583-11 0.056 0.000079 0.0053 0.0130 0.0830 0.00100 0.00053 0.0305 <0.0001 <0.0005
deep 28-Jun-12 L1171583-10 0.065 0.000085 0.0078 0.0149 0.0624 0.00091 0.00042 0.0305 <0.0001 <0.0005
top 1-Aug-12 L1190018-20 0.120 0.000106 0.0104 0.0226 0.276 0.00074 0.00117 0.0320 <0.0001 <0.0005
deep 1-Aug-12 L1190018-10 0.106 0.000069 0.0087 0.0163 0.0983 0.00064 0.00061 0.0265 <0.0001 <0.0005
top 5-Oct-12 L1221662-3 0.028 0.000061 0.0030 0.0091 0.0586 0.00095 0.00027 0.0312 <0.0001 <0.0005
deep 5-Oct-12 L1221662-1 0.023 0.000059 0.0026 0.0091 0.0583 0.00093 0.00025 0.0303 <0.0001 <0.0005
top 14-Mar-13 L1279839-15 <0.010 0.000106 <0.0010 0.0128 0.0145 0.00127 0.00030 0.0448 <0.00010 <0.00050
deep 14-Mar-13 L1279839-16 <0.010 0.000064 <0.0010 0.0304 0.0299 0.00115 <0.00010 0.0416 <0.00010 <0.00050
top 15-Jul-13 L1334719-1 0.106 0.000077 0.0104 0.0201 0.0432 0.00063 0.00023 0.0272 <0.00010 <0.00050
deep 15-Jul-13 L1334719-2 0.068 0.000068 0.0064 0.0157 0.0345 0.00058 0.00016 0.0283 <0.00010 <0.00050
top 10-Aug-13 L1346151-16 Replicate1 0.092 0.000055 0.0074 0.0175 0.136 0.00049 0.00071 0.0215 <0.00010 <0.00050
deep 10-Aug-13 L1346151-17 0.037 0.000041 0.0038 0.0119 0.0636 0.00048 0.00023 0.0226 <0.00010 <0.00050
top 10-Aug-13 L1346151-18 Replicate2 0.101 0.000055 0.0071 0.0204 0.115 0.00050 0.00067 0.0209 <0.00010 <0.00050
top 4-Jan-14 L1409638-1 <0.010 0.000050 <0.0010 0.0655 0.0283 0.00132 0.00011 0.0429 <0.00010 <0.00050
deep 4-Jan-14 L1409638-2 <0.010 0.000058 <0.0010 0.0232 0.0418 0.00128 0.00010 0.0438 <0.00010 <0.00050
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Date
ALS Sample 

No. QA/QC

Total Metals (cont'd)

Site Name

Dissolved Metals 
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Boron (B)
Cadmium 

(Cd)
Calcium 

(Ca)
Chromium 

(Cr)
Cobalt 

(Co)
Copper 

(Cu) Iron (Fe) Lead (Pb)
Lithium 

(Li)
Magnesium 

(Mg)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

SUL
10-Sep-08 L683687-12 <0.01 0.000017 15.1 <0.0005 <0.0001 0.00028 <0.03 <0.00005 <0.005 1.13

top 16-Aug-09 L807858-1 <0.01 0.000012 11.1 <0.0005 <0.0001 <0.0004 <0.03 <0.00005 <0.005 0.809
mid 16-Aug-09 L807858-2 <0.01 0.000015 12.3 <0.0005 <0.0001 <0.0005 <0.03 0.000055 <0.005 0.886
top 28-Jun-12 L1171583-11 <0.01 0.000025 21.1 <0.0001 <0.0001 <0.0005 <0.03 <0.00005 0.00054 1.61
deep 28-Jun-12 L1171583-10 <0.01 0.000030 22.4 <0.0001 0.00012 <0.0005 <0.03 <0.00005 <0.0005 1.62
top 1-Aug-12 L1190018-20 <0.01 <0.00001 11.5 0.00022 <0.0001 0.00059 0.202 0.000241 <0.0005 0.838
deep 1-Aug-12 L1190018-10 <0.01 0.000014 12.7 0.00010 <0.0001 <0.0005 <0.03 <0.00005 <0.0005 0.862
top 5-Oct-12 L1221662-3 <0.01 0.000036 23.7 <0.0001 0.00023 0.00053 <0.03 <0.00005 0.00071 1.74
deep 5-Oct-12 L1221662-1 <0.01 0.000035 22.7 <0.0001 0.00022 0.00063 <0.03 <0.00005 0.00068 1.71
top 14-Mar-13 L1279839-15 <0.010 0.000126 63.7 <0.00010 0.00117 0.0186 <0.030 <0.000050 0.00299 5.10
deep 14-Mar-13 L1279839-16 <0.010 0.000226 69.5 <0.00010 0.00297 0.0481 <0.030 <0.000050 0.00333 5.73
top 15-Jul-13 L1334719-1 <0.010 0.000033 14.7 <0.00010 0.00016 0.00060 <0.030 <0.000050 <0.00050 1.04
deep 15-Jul-13 L1334719-2 <0.010 0.000036 14.6 <0.00010 0.00019 0.00060 <0.030 <0.000050 <0.00050 1.06
top 10-Aug-13 L1346151-16 Replicate1 <0.010 <0.000010 8.7 <0.00010 <0.00010 <0.00050 0.062 0.000086 <0.00050 0.568
deep 10-Aug-13 L1346151-17 <0.010 0.000019 10.4 <0.00010 <0.00010 <0.00050 <0.030 <0.000050 <0.00050 0.703
top 10-Aug-13 L1346151-18 Replicate2 <0.010 <0.000010 8.8 <0.00010 <0.00010 <0.00050 0.043 0.000058 <0.00050 0.562
top 4-Jan-14 L1409638-1 <0.010 0.000126 46.5 <0.00010 0.00136 0.0231 <0.030 <0.000050 0.00314 3.72
deep 4-Jan-14 L1409638-2 <0.010 0.000141 51.8 <0.00010 0.00169 0.0278 <0.030 <0.000050 0.00325 4.05
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Dissolved Metals (cont'd)

Site Name Date
ALS Sample 

No. QA/QC
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Manganese 
(Mn)

Mercury 
(Hg)

Molybdenum 
(Mo)

Nickel 
(Ni)

Phosphorus 
(P)

Potassium 
(K)

Selenium 
(Se)

Silicon 
(Si) Silver (Ag)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 0.000808 <0.00001 0.000749 <0.0005 <0.3 0.171 0.00010 0.561 <0.00001
top 16-Aug-09 L807858-1 0.00746 <0.00001 0.000536 <0.0005 <0.3 0.145 <0.0001 0.433 <0.00001
mid 16-Aug-09 L807858-2 0.0170 <0.00001 0.000585 <0.0005 <0.3 0.152 0.00010 0.489 <0.00001
top 28-Jun-12 L1171583-11 0.0175 <0.00001 0.00101 <0.0005 <0.3 0.337 0.00028 0.951 <0.00001
deep 28-Jun-12 L1171583-10 0.0341 <0.00001 0.000971 <0.0005 <0.3 0.328 0.00030 0.956 <0.00001
top 1-Aug-12 L1190018-20 0.00591 <0.00001 0.000588 <0.0005 <0.3 0.259 0.00013 1.01 <0.00001
deep 1-Aug-12 L1190018-10 0.00185 <0.00001 0.000571 <0.0005 <0.3 0.178 0.00017 0.537 <0.00001
top 5-Oct-12 L1221662-3 0.0508 <0.00001 0.00102 <0.0005 <0.3 0.286 0.00027 0.875 <0.00001
deep 5-Oct-12 L1221662-1 0.0502 <0.00001 0.000997 <0.0005 <0.3 0.291 0.00026 0.852 <0.00001
top 14-Mar-13 L1279839-15 0.203 <0.000010 0.00196 0.00120 <0.30 0.603 0.00030 1.67 <0.000010
deep 14-Mar-13 L1279839-16 0.490 <0.000010 0.00158 0.00235 <0.30 0.590 0.00036 2.18 <0.000010
top 15-Jul-13 L1334719-1 0.0427 <0.000010 0.000577 0.00096 <0.30 0.179 0.00018 0.554 <0.000010
deep 15-Jul-13 L1334719-2 0.0513 <0.000010 0.000562 <0.00050 <0.30 0.175 0.00017 0.569 <0.000010
top 10-Aug-13 L1346151-16 Replicate1 0.00349 <0.000010 0.000371 <0.00050 <0.30 0.133 <0.00010 0.437 <0.000010
deep 10-Aug-13 L1346151-17 0.0246 <0.000010 0.000402 <0.00050 <0.30 0.126 0.00011 0.355 <0.000010
top 10-Aug-13 L1346151-18 Replicate2 0.00331 <0.000010 0.000374 <0.00050 <0.30 0.131 <0.00010 0.389 <0.000010
top 4-Jan-14 L1409638-1 0.181 <0.000010 0.00150 0.00134 <0.30 0.459 0.00036 1.44 <0.000010
deep 4-Jan-14 L1409638-2 0.244 <0.000010 0.00153 0.00148 <0.30 0.485 0.00032 1.54 <0.000010
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site Name Date

Dissolved Metals (cont'd)

ALS Sample 
No. QA/QC
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Appendix G-3.  Lake Water Quality Data, 2008 to 2014

Sodium 
(Na)

Strontium 
(Sr)

Thallium 
(Tl) Tin (Sn)

Titanium 
(Ti)

Uranium 
(U)

Vanadium 
(V) Zinc (Zn)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SUL

10-Sep-08 L683687-12 <2 0.0794 <0.0001 <0.0001 <0.01 0.000018 <0.001 <0.001
top 16-Aug-09 L807858-1 <2 0.0612 <0.0001 <0.0001 <0.01 0.000018 <0.001 <0.001
mid 16-Aug-09 L807858-2 <2 0.0675 <0.0001 <0.0001 <0.01 0.000018 <0.001 0.0011
top 28-Jun-12 L1171583-11 <2 0.119 <0.00001 <0.0001 <0.01 0.000047 <0.001 <0.003
deep 28-Jun-12 L1171583-10 <2 0.125 <0.00001 <0.0001 <0.01 0.000042 <0.001 <0.003
top 1-Aug-12 L1190018-20 <2 0.0620 <0.00001 <0.0001 <0.01 0.000035 <0.001 <0.003
deep 1-Aug-12 L1190018-10 <2 0.0785 <0.00001 <0.0001 <0.01 0.000022 <0.001 <0.003
top 5-Oct-12 L1221662-3 <2 0.137 <0.00001 <0.0001 <0.01 0.000040 <0.001 <0.003
deep 5-Oct-12 L1221662-1 <2 0.137 <0.00001 <0.0001 <0.01 0.000041 <0.001 <0.003
top 14-Mar-13 L1279839-15 2.6 0.357 <0.000010 <0.00010 <0.010 0.000106 <0.0010 0.0129
deep 14-Mar-13 L1279839-16 2.1 0.429 <0.000010 <0.00010 <0.010 0.000045 <0.0010 0.0293
top 15-Jul-13 L1334719-1 <2.0 0.0816 <0.000010 <0.00010 <0.010 0.000016 <0.0010 <0.0030
deep 15-Jul-13 L1334719-2 <2.0 0.0846 <0.000010 <0.00010 <0.010 0.000012 <0.0010 <0.0030
top 10-Aug-13 L1346151-16 Replicate1 <2.0 0.0471 <0.000010 <0.00010 <0.010 0.000015 <0.0010 <0.0030
deep 10-Aug-13 L1346151-17 <2.0 0.0620 <0.000010 <0.00010 <0.010 <0.000010 <0.0010 <0.0030
top 10-Aug-13 L1346151-18 Replicate2 <2.0 0.0473 <0.000010 <0.00010 <0.010 0.000014 <0.0010 <0.0030
top 4-Jan-14 L1409638-1 2.7 0.279 <0.000010 <0.00010 <0.010 0.000043 <0.0010 0.0594
deep 4-Jan-14 L1409638-2 2.3 0.306 <0.000010 <0.00010 <0.010 0.000046 <0.0010 0.0211
Notes:

< indicates that the value is below the analytical detection limit
- indicates parameter was not analyzed
Yellow highlighted values exceed BC chronic water quality guidelines; orange, bolded font values exceed BC acute (maximum) water quality guidelines.

Site Name Date
ALS Sample 

No. QA/QC

Dissolved Metals (cont'd)

Page 10 of 10



 

KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix G-4  

Stream Water Quality Field and Travel Blanks, 2007 to 2018  
  



Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018

Sample ID
Date Sampled Units 28-May-08 5-Jun-08 11-Jun-08 26-Jun-08 3-Jul-08 25-Jul-08 10-Sep-08 17-Sep-08 25-Sep-08 2-Oct-08 9-Oct-08 29-Oct-08 5-Dec-08 6-Jan-09 1-Feb-09 4-Mar-09 29-Mar-09 28-Apr-09 27-May-09
Physical Parameters
Colour colour unit <0.50 <0.50 <0.50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <5.0 <5.0 <5.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <2.0 <2.0 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <1.0
pH pH unit 5.54 5.57 5.65 5.56 5.64 5.62 5.54 5.53 5.61 5.58 5.55 5.54 5.62 5.61 5.63 5.77 5.63 5.57 5.8
Total Suspended Solids mg/L <10 <10 <10 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <3.0 <3.0 <3.0 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.2 1.8 1.3 1.2 2.4 1.2 1.5 <1.0 1.2 1.4 1.3 1 1 <1.0 1.1 1.4 <1.0 1.3 <1.0
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0106 0.0089 0.0092 <0.0050 <0.0050 <0.0050 <0.0050 0.0114 0.0165 0.0115 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.05 <0.060 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L - - - - - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.59 - <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010
Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 - <0.000017 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - <0.020 <0.020
Chromium (Cr) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Copper (Cu) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 0.000149 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 - <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 28-May-08 5-Jun-08 11-Jun-08 26-Jun-08 3-Jul-08 25-Jul-08 10-Sep-08 17-Sep-08 25-Sep-08 2-Oct-08 9-Oct-08 29-Oct-08 5-Dec-08 6-Jan-09 1-Feb-09 4-Mar-09 29-Mar-09 28-Apr-09 27-May-09
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 8-Jun-09 13-Jun-09 19-Jun-09 2-Jul-09 5-Jul-09 4-Aug-09 17-Aug-09 22-Aug-09 13-Sep-09 27-Sep-09 31-Oct-09 1-Dec-09 17-Jan-10 3-Mar-10 29-Mar-10 1-May-10 26-May-10 5-Jul-10 3-Aug-10
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 2 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.48 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.56 5.6 5.65 5.62 5.78 5.81 5.61 5.61 5.75 5.68 5.57 5.47 5.57 - 5.86 5.98 5.73 5.65 6.93
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 4.3 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.2 <1.0 1.4 <1.0 <1.0 1.2 1.1 <1.0 1.8 1.1 1.1 <1.0 1.9 - 1.9 2.8 2.1 3.1 2.9
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0069 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 0.0063 <0.0050 0.0088 0.0172
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - 0.0081 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.20 <0.50 0.55 <0.50
Total Metals
Aluminum (Al) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0053 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000285 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000033 <0.000010 <0.000017 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 0.056 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.968 <0.020 <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00020 <0.00020 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00032 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000074 <0.000050 <0.000050 <0.000050 0.000096 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0167 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000529 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 - <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.

Field Blank
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 8-Jun-09 13-Jun-09 19-Jun-09 2-Jul-09 5-Jul-09 4-Aug-09 17-Aug-09 22-Aug-09 13-Sep-09 27-Sep-09 31-Oct-09 1-Dec-09 17-Jan-10 3-Mar-10 29-Mar-10 1-May-10 26-May-10 5-Jul-10 3-Aug-10
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00020 <0.00020 - <0.00010 <0.00020 <0.00020 <0.00020 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00063 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0018 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Aug-10 28-Sep-10 21-Oct-10 15-Nov-10 15-Dec-10 1-Feb-11 5-Mar-11 31-Mar-11 2-May-11 4-Jun-11 4-Jul-11 1-Aug-11 5-Sep-11 30-Sep-11 26-Oct-11 28-Nov-11 9-Jan-12 30-Jan-12 27-Feb-12
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 6.08 5.6 5.81 5.68 5.7 5.79 5.43 5.32 5.74 5.62 5.62 5.99 5.62 5.53 5.56 5.63 5.51 5.7 5.55
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.7 3.3 2.5 2 2.7 1.3 1.1 3.3 3.1 1 1.8 2 2.3 2.7 3.5 2.5 3 3.4 2
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 0.0121 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0119 <0.0050 <0.0050 <0.0050 0.0121 <0.0050 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0011 <0.0011 <0.0011 <0.0011 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0010 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00010 <0.00050 <0.00050 <0.00050 0.00725 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.00053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000059 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Aug-10 28-Sep-10 21-Oct-10 15-Nov-10 15-Dec-10 1-Feb-11 5-Mar-11 31-Mar-11 2-May-11 4-Jun-11 4-Jul-11 1-Aug-11 5-Sep-11 30-Sep-11 26-Oct-11 28-Nov-11 9-Jan-12 30-Jan-12 27-Feb-12
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0010 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - <0.0030 - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - <0.000050 - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - <0.00050 - - - - -
Boron (B) mg/L - - - - - - - - - - - - - <0.010 - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - <0.000010 - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - <0.020 - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - <0.00050 - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - <0.030 - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - <0.000050 - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - <0.00050 - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - <0.0050 - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - <0.000050 - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - <0.000010 - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - <0.000050 - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - <0.00050 - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - <0.30 - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - <0.050 - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - <0.050 - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - <0.000010 - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - <2.0 - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - <0.000010 - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - <0.00010 - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - <0.010 - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - <0.000010 - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - <0.0010 - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - <0.0030 - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Mar-12 1-May-12 28-May-12 28-Jun-12 1-Aug-12 4-Oct-12 5-Oct-12 7-Feb-13 3-Mar-13 31-Mar-13 1-May-13 4-Jun-13 1-Jul-13 31-Jul-13 3-Sep-13 2-Oct-13 18-Nov-13 26-Nov-13 3-Dec-13
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.82 6.09 5.98 5.67 6 5.52 5.81 5.87 5.89 6.08 6.08 5.55 5.98 5.9 5.58 6.02 5.86 5.82 5.78
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.7 2.7 <1.0 1.6 2.3 2.1 2.7 2.2 1.9 1.7 2.2 1.8 1.2 1.4 3 1 2.5 1.4 1.7
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 -
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 -
Total Nitrogen mg/L <0.0025 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 -
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - - <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 -
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L 0.000211 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Mar-12 1-May-12 28-May-12 28-Jun-12 1-Aug-12 4-Oct-12 5-Oct-12 7-Feb-13 3-Mar-13 31-Mar-13 1-May-13 4-Jun-13 1-Jul-13 31-Jul-13 3-Sep-13 2-Oct-13 18-Nov-13 26-Nov-13 3-Dec-13
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 10-Dec-13 18-Dec-13 15-Jan-14 3-Feb-14 2-Mar-14 1-Apr-14 2-Apr-14 7-May-14 27-May-14 27-May-14 3-Jun-14 8-Jun-14 19-Jun-14 26-Jun-14 2-Jul-14 7-Aug-14 8-Sep-14 12-Sep-14 20-Sep-14
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 -
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -
pH pH unit 5.84 5.93 5.9 5.74 5.74 5.79 6.04 5.82 6.68 6.34 7.76 5.89 5.82 6.22 5.56 5.65 5.71 5.51 6.91
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.8 1.5 1 1.4 <1.0 <1.0 <1.0 <1.0 1.8 1.6 1.3 2 1 1.4 1 1.2 1.5 <1.0 1.9
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0081 <0.0050 <0.0050 <0.0050 0.0225 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.10
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 -
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - <0.0010
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000030
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00020
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0050
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.010
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000070 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 10-Dec-13 18-Dec-13 15-Jan-14 3-Feb-14 2-Mar-14 1-Apr-14 2-Apr-14 7-May-14 27-May-14 27-May-14 3-Jun-14 8-Jun-14 19-Jun-14 26-Jun-14 2-Jul-14 7-Aug-14 8-Sep-14 12-Sep-14 20-Sep-14
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.010
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000050
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 28-Sep-14 4-Oct-14 11-Nov-14 18-Nov-14 26-Nov-14 4-Dec-14 7-Dec-14 24-Jan-15 22-Feb-15 21-Mar-15 25-Apr-15 12-May-15 20-Jun-15 17-Jul-15 27-Aug-15 24-Sep-15 26-Oct-15 14-Nov-15 16-Nov-15
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 - - - -
pH pH unit 5.49 5.55 6.12 5.49 5.63 5.62 5.64 6.16 5.73 5.5 5.75 5.8 6.01 5.81 6.28 5.46 5.34 5.7 5.93
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.2 1.3 1.5 1.2 1.9 <1.0 <1.0 <1.0 1.9 1.2 2 1.3 1.2 2 1.2 1.1 1.1 1.4 2.7
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0201 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.000030 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000076 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.000050 0.00006 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.0050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.050 <0.050 <0.050 0.503 <0.050 <0.050 <0.050 <0.050 <0.050
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.010 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 0.000063 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000439 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 28-Sep-14 4-Oct-14 11-Nov-14 18-Nov-14 26-Nov-14 4-Dec-14 7-Dec-14 24-Jan-15 22-Feb-15 21-Mar-15 25-Apr-15 12-May-15 20-Jun-15 17-Jul-15 27-Aug-15 24-Sep-15 26-Oct-15 14-Nov-15 16-Nov-15
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <0.010 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.00115 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000050 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.00050 <0.00050
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 19-Dec-15 22-Jan-16 22-Feb-16 24-Feb-16 25-Mar-16 26-Apr-16 17-May-16 20-May-16 19-Jun-16 17-Jul-16 20-Aug-16 24-Aug-16 15-Sep-16 25-Oct-16 22-Nov-16 18-Dec-16 11-Feb-17 15-Mar-17 21-May-17
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 -
pH pH unit 5.98 5.86 6.2 5.97 5.65 5.8 5.7 5.55 5.72 5.54 5.47 5.41 5.48 5.33 5.31 5.43 5.27 5.42 5.27
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.7 1.2 <1.0 1.3 1.4 1.4 1.4 1.4 1.9 1.3 1.9 2 2 1.6 1.4 1.4 1.9 - 1.9
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2 <1.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <1.0 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.0050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.050 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.50 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.020 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.0010 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.050 <0.030
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.030 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0010 <0.0020
Sulphate mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.0020 <0.30
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L 0.000070 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.000008 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00112 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0098 <0.0050
Manganese (Mn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 19-Dec-15 22-Jan-16 22-Feb-16 24-Feb-16 25-Mar-16 26-Apr-16 17-May-16 20-May-16 19-Jun-16 17-Jul-16 20-Aug-16 24-Aug-16 15-Sep-16 25-Oct-16 22-Nov-16 18-Dec-16 11-Feb-17 15-Mar-17 21-May-17
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.10
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.00045 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - - - <0.0030 - -
Antimony (Sb) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Arsenic (As) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Barium (Ba) mg/L - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - <0.000050 - -
Beryllium (Be) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Bismuth (Bi) mg/L - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - <0.000050 - -
Boron (B) mg/L - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - <0.010 - -
Cadmium (Cd) mg/L - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 - - - <0.0000050 - -
Calcium (Ca) mg/L - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - <0.050 - -
Chromium (Cr) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Cobalt (Co) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Copper (Cu) mg/L - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - <0.00050 - -
Iron (Fe) mg/L - - <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - - - <0.030 - -
Lead (Pb) mg/L - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - <0.000050 - -
Lithium (Li mg/L - - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - - - <0.0010 - -
Magnesium (Mg) mg/L - - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - <0.0050 - -
Manganese (Mn) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Mercury (Hg) mg/L - - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 - - - <0.0000050 - -
Molybdenum (Mo) mg/L - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000099 - - - <0.000050 - -
Nickel (Ni) mg/L - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - <0.00050 - -
Phosphorus (P) mg/L - - <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 - - - <0.30 - -
Potassium (K) mg/L - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - <0.050 - -
Selenium (Se) mg/L - - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - <0.000050 - -
Silicon (Si) mg/L - - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - <0.050 - -
Silver (Ag) mg/L - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - <0.000010 - -
Sodium (Na) mg/L - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - - <2.0 - -
Strontium (Sr) mg/L - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 - - - <0.00020 - -
Thallium (Tl) mg/L - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - <0.000010 - -
Tin (Sn) mg/L - - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - <0.00010 - -
Titanium (Ti) mg/L - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - <0.010 - -
Uranium (U) mg/L - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - <0.000010 - -
Vanadium (V) mg/L - - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - <0.00050 - -
Zinc (Zn) mg/L - - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - - - <0.0030 - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Aug-17 27-Sep-17 28-Oct-17 21-Nov-17 5-Dec-17 20-Jan-18 20-Feb-18 27-Mar-18 22-Apr-18 9-May-18 17-Jun-18 15-Jul-18 23-Sep-07 28-May-08 5-Jun-08 11-Jun-08 26-Jun-08 3-Jul-08 25-Jul-08
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <0.50 <0.50 <0.50 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <5.0 <5.0 <5.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <2.0 <2.0 <2.0 <0.50 <0.50 <0.50
pH pH unit 5.26 6.47 5.89 5.27 5.8 5.52 5.67 5.38 7.06 6.13 5.52 5.84 5.57 5.5 5.55 5.7 5.59 5.6 5.59
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <10 <10 <10 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <3.0 <3.0 <3.0 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.1 1.7 1.7 1.9 2.2 2.2 2.2 1.7 1 1.3 1.3 2 <1.0 1.5 1.5 1.3 1.3 2.4 1.3
Alkalinity, Bicarbonate (as CaCO₃) mg/L <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0067 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - <0.05 <0.060 <0.05 <0.05 <0.05 <0.05
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - - - - - -
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.86 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L 0.0038 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0079 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 0.00033 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.000050 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017
Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.10 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L 0.00016 <0.00010 <0.00012 <0.00010 <0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 0.00053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 27-Aug-17 27-Sep-17 28-Oct-17 21-Nov-17 5-Dec-17 20-Jan-18 20-Feb-18 27-Mar-18 22-Apr-18 9-May-18 17-Jun-18 15-Jul-18 23-Sep-07 28-May-08 5-Jun-08 11-Jun-08 26-Jun-08 3-Jul-08 25-Jul-08
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <2.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.0010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Dissolved Metals
Aluminum (Al) mg/L <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 - - - - - - -
Antimony (Sb) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Arsenic (As) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Barium (Ba) mg/L <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Beryllium (Be) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Bismuth (Bi) mg/L <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - -
Boron (B) mg/L <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - - - - -
Cadmium (Cd) mg/L <0.0000050 - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 - - - - - - -
Calcium (Ca) mg/L <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - - - - -
Chromium (Cr) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Cobalt (Co) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Copper (Cu) mg/L <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - - - - -
Iron (Fe) mg/L <0.030 - <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - - - - - - -
Lead (Pb) mg/L <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - -
Lithium (Li mg/L <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - - - - - - -
Magnesium (Mg) mg/L <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - - - - - - -
Manganese (Mn) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Mercury (Hg) mg/L <0.0000050 - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 - - - - - - -
Molybdenum (Mo) mg/L <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - -
Nickel (Ni) mg/L <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - - - - -
Phosphorus (P) mg/L <0.30 - <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 - - - - - - -
Potassium (K) mg/L <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - - - - -
Selenium (Se) mg/L <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - - - - - - -
Silicon (Si) mg/L <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - - - - - - -
Silver (Ag) mg/L <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - -
Sodium (Na) mg/L <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - - - - - -
Strontium (Sr) mg/L <0.00020 - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 - - - - - - -
Thallium (Tl) mg/L <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - -
Tin (Sn) mg/L <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - - - - - - -
Titanium (Ti) mg/L <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - - - - -
Uranium (U) mg/L <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - - - - - - -
Vanadium (V) mg/L <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - - - - - - -
Zinc (Zn) mg/L <0.0030 - <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 10-Sep-08 17-Sep-08 25-Sep-08 2-Oct-08 9-Oct-08 29-Oct-08 5-Dec-08 6-Jan-09 4-Mar-09 29-Mar-09 28-Apr-09 27-May-09 8-Jun-09 13-Jun-09 19-Jun-09 2-Jul-09 5-Jul-09 12-Jul-09 4-Aug-09
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.56 5.57 5.53 5.58 5.55 5.54 - 5.65 5.67 5.6 5.55 5.77 5.52 5.57 5.6 5.55 5.57 5.66 5.66
Total Suspended Solids mg/L <3.0 3.3 <3.0 <3.0 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.4 1.7 1.2 1.2 1.4 1.1 - 1.2 1.6 1.4 1.4 1.1 1.3 1.1 1.7 1.3 1.2 1.4 1.2
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L 0.0063 0.0104 0.0088 <0.0050 <0.0050 <0.0050 - 0.0116 0.0109 0.0091 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0089
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 0.76 <0.50 <0.50 <0.50 <0.50 <0.50 1.58 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 - <0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.048 <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 - <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 - <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 10-Sep-08 17-Sep-08 25-Sep-08 2-Oct-08 9-Oct-08 29-Oct-08 5-Dec-08 6-Jan-09 4-Mar-09 29-Mar-09 28-Apr-09 27-May-09 8-Jun-09 13-Jun-09 19-Jun-09 2-Jul-09 5-Jul-09 12-Jul-09 4-Aug-09
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 16-Aug-09 22-Aug-09 13-Sep-09 27-Sep-09 31-Oct-09 1-Dec-09 17-Jan-10 3-Mar-10 28-Mar-10 1-May-10 26-May-10 5-Jul-10 3-Aug-10 27-Aug-10 28-Sep-10 21-Oct-10 15-Dec-10 1-Feb-11 5-Mar-11
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 48 4.98 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.65 5.58 5.71 5.63 5.55 5.45 5.58 5.66 6.05 5.94 5.62 5.79 5.61 5.98 5.58 5.81 5.7 5.89 5.57
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.1 1.2 1.9 1.2 1.1 <1.0 2.3 2 1.8 2.7 2.2 2.7 1.8 2.6 3.2 2.4 2.7 1.4 1.1
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0076 <0.0050 0.0086 0.0111 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0074 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 0.36 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.72
Total Metals
Aluminum (Al) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0336 0.0022 <0.0010 <0.0010 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.00325 0.000111 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000017 <0.000010 <0.000010 <0.000010 0.000066 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 18.9 1.96 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00018 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00065 <0.00010 <0.00010 <0.00010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000103 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.223 0.0237 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.00157 0.000173 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000538 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 16-Aug-09 22-Aug-09 13-Sep-09 27-Sep-09 31-Oct-09 1-Dec-09 17-Jan-10 3-Mar-10 28-Mar-10 1-May-10 26-May-10 5-Jul-10 3-Aug-10 27-Aug-10 28-Sep-10 21-Oct-10 15-Dec-10 1-Feb-11 5-Mar-11
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.183 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.00083 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000024 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00943 0.00111 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000023 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0029 <0.0010 <0.0010 <0.0010 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.

Travel Blank

Page 20 of 32



Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 31-Mar-11 2-May-11 4-Jun-11 4-Jul-11 1-Aug-11 5-Sep-11 1-Oct-11 26-Oct-11 28-Nov-11 9-Jan-12 30-Jan-12 27-Feb-12 27-Mar-12 1-May-12 28-May-12 28-Jun-12 1-Aug-12 5-Sep-12 4-Oct-12
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 19.90 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.4 5.72 5.62 5.57 5.99 5.75 - 5.58 5.54 5.61 5.76 5.64 6.05 5.94 5.94 5.64 5.73 5.87 6.05
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 - <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.9 3.1 1 <1.0 2 2.3 - 3.5 2.6 3 3.4 1.5 1.9 2.5 1.4 1.7 2.6 2.2 1.6
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L 0.0066 0.0067 0.0067 <0.0050 <0.0050 0.0084 0.0123 <0.0050 0.0076 0.0448 0.0545 <0.0050 0.0115 <0.0050 0.0258 <0.0050 0.0104 <0.0050 0.0064
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L 0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.0025 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 - <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0013 <0.0010 <0.0010 <0.0010 <0.0011 <0.0011 <0.0011 - <0.0010 - <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.16 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0193 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0084 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000557 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00050 <0.00050 <0.00050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 7.870 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000065 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0050 <0.0050 <0.0050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0725 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000810 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000161 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 31-Mar-11 2-May-11 4-Jun-11 4-Jul-11 1-Aug-11 5-Sep-11 1-Oct-11 26-Oct-11 28-Nov-11 9-Jan-12 30-Jan-12 27-Feb-12 27-Mar-12 1-May-12 28-May-12 28-Jun-12 1-Aug-12 5-Sep-12 4-Oct-12
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.075 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00445 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.00010 <0.00010 <0.00010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 5-Oct-12 7-Feb-13 3-Mar-13 31-Mar-13 1-May-13 4-Jun-13 1-Jul-13 31-Jul-13 3-Sep-13 2-Oct-13 18-Nov-13 2-Oct-13 18-Nov-13 26-Nov-13 3-Dec-13 10-Dec-13 18-Dec-13 15-Jan-14 3-Feb-14
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.4 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.64 5.84 5.81 6.07 6.12 5.53 5.67 6.2 5.53 5.56 5.79 5.56 5.79 5.79 5.77 5.68 6.18 5.78 5.7
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.7 2 1.8 1.6 2 1.9 1.2 1.1 2.9 1 1.8 1 1.8 1.5 1.6 1.4 1.5 <1.0 1.4
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 0.0085 <0.0050 0.0065 <0.0050 0.0362 <0.0050 <0.0050 <0.0050 0.0068 <0.0050 0.0068 <0.0050 - 0.0055 <0.0050 0.0177 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 0.180 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 0.180 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000079 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.000053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 5-Oct-12 7-Feb-13 3-Mar-13 31-Mar-13 1-May-13 4-Jun-13 1-Jul-13 31-Jul-13 3-Sep-13 2-Oct-13 18-Nov-13 2-Oct-13 18-Nov-13 26-Nov-13 3-Dec-13 10-Dec-13 18-Dec-13 15-Jan-14 3-Feb-14
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 1-Mar-14 2-Apr-14 2-Apr-14 7-May-14 27-May-14 27-May-14 3-Jun-14 8-Jun-14 19-Jun-14 2-Jul-14 7-Aug-14 8-Sep-14 26-Jun-14 12-Sep-14 20-Sep-14 28-Sep-14 4-Oct-14 11-Nov-14 19-Nov-14
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH pH unit 5.82 5.91 6.14 5.96 6.07 5.96 7.34 5.86 5.78 5.55 5.6 5.71 5.83 5.51 5.61 5.5 5.55 5.85 5.58
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 1.9 1.6 1.6 1.9 <1.0 1 1.4 1.6 1.3 <1.0 2.2 1.5 1.6 1.6 1.1
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.015 <0.015 <0.015 0.0075 0.0295 0.0298 0.0289 <0.0050 0.0288 0.0332 0.0365 <0.0050 <0.0050 0.0167 0.0309 <0.0050 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.10 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000030 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00020 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.0050 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.010 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0050 <0.00050 <0.00050 <0.00050
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00010 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 1-Mar-14 2-Apr-14 2-Apr-14 7-May-14 27-May-14 27-May-14 3-Jun-14 8-Jun-14 19-Jun-14 2-Jul-14 7-Aug-14 8-Sep-14 26-Jun-14 12-Sep-14 20-Sep-14 28-Sep-14 4-Oct-14 11-Nov-14 19-Nov-14
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.010 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000050 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 26-Nov-14 4-Dec-14 7-Dec-14 24-Jan-15 23-Feb-15 21-Mar-15 25-Apr-15 12-May-15 17-Jul-15 27-Aug-15 24-Sep-15 26-Oct-15 20-Jun-15 27-Aug-15 24-Sep-15 26-Oct-15 14-Nov-15 16-Nov-15 19-Dec-15
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L <0.50 <0.50 <0.50 <0.50 3.41 <0.50 <0.50 <0.50 - <0.50 - - <0.50 <0.50 - - - - -
pH pH unit 5.61 5.57 5.61 5.62 5.65 5.55 5.76 5.63 5.78 6.75 6.6 6.39 6.42 6.75 6.6 6.39 5.68 5.56 5.72
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.9 <1.0 <1.0 <1.0 2.1 1.4 2 1.6 1.3 1 1.2 1.3 1.6 1 1.2 1.3 1.5 2.4 1.9
Alkalinity, Bicarbonate (as CaCO₃) mg/L <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Carbonate (as CaCO₃) mg/L <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO₃) mg/L <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Ammonia (as N) mg/L <0.0050 <0.0050 0.0148 0.0695 <0.0050 <0.0050 <0.0050 <0.0050 0.0227 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0167 0.0880
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 0.066 0.415 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.077
Total Nitrogen mg/L <0.050 <0.050 <0.050 0.066 0.415 <0.050 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.077
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 0.0481 <0.0020 0.0057 0.0024 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0050 <0.0020 <0.0020
Sulphate mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - - -
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.000062 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L <0.020 <0.020 <0.020 <0.020 1.350 0.027 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 0.0107 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.000146 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.000012
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.00104 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 26-Nov-14 4-Dec-14 7-Dec-14 24-Jan-15 23-Feb-15 21-Mar-15 25-Apr-15 12-May-15 17-Jul-15 27-Aug-15 24-Sep-15 26-Oct-15 20-Jun-15 27-Aug-15 24-Sep-15 26-Oct-15 14-Nov-15 16-Nov-15 19-Dec-15
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 0.00120 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - -
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - -
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - -
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - -
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - -
Boron (B) mg/L - - - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - -
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - -
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - -
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - -
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - -
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - -
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - -
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - -
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - -
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - -
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - -
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - -
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - -
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - -
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - -
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - -
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - -
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - -
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - -
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - -
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - -
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - -
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - -
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - -
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - -
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 22-Jan-16 22-Feb-16 24-Feb-16 25-Mar-16 26-Apr-16 19-May-16 19-Jun-16 17-Jul-16 20-Aug-16 17-Sep-16 25-Oct-16 22-Nov-16 18-Dec-16 11-Feb-17 15-Mar-17 21-May-17 21-May-17 28-Oct-17 24-Nov-17
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L - <0.50 - <0.50 <0.50 <0.50 <0.50 - - - - - - - <0.50 - - - <0.50
pH pH unit 5.8 5.64 5.91 5.54 5.36 5.6 5.7 5.49 5.46 5.35 5.28 5.3 5.48 5.38 5.33 5.21 5.21 6.17 5.9
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 1.1 1.5 1.3 1.3 1.5 1.6 1.9 1.4 2.3 1.2 1.6 1.4 1.4 1.9 2 2 2 1.9 1.9
Alkalinity, Bicarbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Carbonate (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Total (as CaCO₃) mg/L <2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 0.0052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0114 0.0117 <0.0050 0.0109 <0.0050 <0.0050 0.0148 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.31 <0.30 <0.30 <0.30 <0.30
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - - - - - - - - - - - - - - - - <0.0010 <0.0010
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - - - - - - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - - - - - - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000054
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.191 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018

Sample ID
Date Sampled Units 22-Jan-16 22-Feb-16 24-Feb-16 25-Mar-16 26-Apr-16 19-May-16 19-Jun-16 17-Jul-16 20-Aug-16 17-Sep-16 25-Oct-16 22-Nov-16 18-Dec-16 11-Feb-17 15-Mar-17 21-May-17 21-May-17 28-Oct-17 24-Nov-17
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.10 <0.10 <0.10 <0.10
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - - - - - - - - - - - - - - - - - <0.0030
Antimony (Sb) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Arsenic (As) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Barium (Ba) mg/L - - - - - - - - - - - - - - - - - - <0.000050
Beryllium (Be) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Bismuth (Bi) mg/L - - - - - - - - - - - - - - - - - - <0.000050
Boron (B) mg/L - - - - - - - - - - - - - - - - - - <0.010
Cadmium (Cd) mg/L - - - - - - - - - - - - - - - - - - <0.0000050
Calcium (Ca) mg/L - - - - - - - - - - - - - - - - - - <0.050
Chromium (Cr) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Cobalt (Co) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Copper (Cu) mg/L - - - - - - - - - - - - - - - - - - <0.00050
Iron (Fe) mg/L - - - - - - - - - - - - - - - - - - <0.030
Lead (Pb) mg/L - - - - - - - - - - - - - - - - - - <0.000050
Lithium (Li mg/L - - - - - - - - - - - - - - - - - - <0.0010
Magnesium (Mg) mg/L - - - - - - - - - - - - - - - - - - <0.0050
Manganese (Mn) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Mercury (Hg) mg/L - - - - - - - - - - - - - - - - - - <0.0000050
Molybdenum (Mo) mg/L - - - - - - - - - - - - - - - - - - <0.000050
Nickel (Ni) mg/L - - - - - - - - - - - - - - - - - - <0.00050
Phosphorus (P) mg/L - - - - - - - - - - - - - - - - - - <0.30
Potassium (K) mg/L - - - - - - - - - - - - - - - - - - <0.050
Selenium (Se) mg/L - - - - - - - - - - - - - - - - - - <0.000050
Silicon (Si) mg/L - - - - - - - - - - - - - - - - - - <0.050
Silver (Ag) mg/L - - - - - - - - - - - - - - - - - - <0.000010
Sodium (Na) mg/L - - - - - - - - - - - - - - - - - - <2.0
Strontium (Sr) mg/L - - - - - - - - - - - - - - - - - - <0.00020
Thallium (Tl) mg/L - - - - - - - - - - - - - - - - - - <0.000010
Tin (Sn) mg/L - - - - - - - - - - - - - - - - - - <0.00010
Titanium (Ti) mg/L - - - - - - - - - - - - - - - - - - <0.010
Uranium (U) mg/L - - - - - - - - - - - - - - - - - - <0.000010
Vanadium (V) mg/L - - - - - - - - - - - - - - - - - - <0.00050
Zinc (Zn) mg/L - - - - - - - - - - - - - - - - - - <0.0030
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.

Travel Blank

Page 30 of 32



Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018 

Sample ID
Date Sampled Units 5-Dec-17 27-Mar-18 22-Apr-18 9-May-18 17-Jun-18 15-Jul-18 20-Jan-18 20-Feb-18
Physical Parameters
Colour colour unit <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Conductivity µS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Hardness (as CaCO₃) mg/L - <0.50 <0.50 - <0.50 <0.50 - -
pH pH unit 5.85 5.33 5.89 6.2 5.47 5.81 5.48 5.73
Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10
Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anions and Nutrients
Acidity (as CaCO₃) mg/L 2.2 1.6 2.1 1.4 1.4 2.1 2.2 2.2
Alkalinity, Bicarbonate (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Carbonate (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Hydroxide (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity, Total (as CaCO₃) mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ammonia (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Bromide mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chloride mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Fluoride mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Total Nitrogen mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Ortho-Phosphate (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Total Phosphate (as P) mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Sulphate mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Cyanides
Cyanide, Weak Acid Dissociable mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Cyanide, Total mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Thiocyanate mg/L - - - - - - - -
Carbon
Dissolved Organic Carbon mg/L - - - - - - - -
Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Barium (Ba) mg/L <0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.000050
Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Cadmium (Cd) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 0.078 <0.050 <0.050 <0.050
Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030
Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Magnesium (Mg) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Manganese (Mn) mg/L <0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Mercury (Hg) mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Appendix G-4.  Stream Water Quality Field and Travel Blanks, KSM Project, 2007 to 2018

Sample ID
Date Sampled Units 5-Dec-17 27-Mar-18 22-Apr-18 9-May-18 17-Jun-18 15-Jul-18 20-Jan-18 20-Feb-18
Total Metals (cont'd)
Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Selenium (Se) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Silicon (Si) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Vanadium (V) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Zinc (Zn) mg/L <0.0060 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030
Dissolved Metals
Aluminum (Al) mg/L - - <0.0030 - - - - -
Antimony (Sb) mg/L - - <0.00010 - - - - -
Arsenic (As) mg/L - - <0.00010 - - - - -
Barium (Ba) mg/L - - <0.00010 - - - - -
Beryllium (Be) mg/L - - <0.00010 - - - - -
Bismuth (Bi) mg/L - - <0.000050 - - - - -
Boron (B) mg/L - - <0.010 - - - - -
Cadmium (Cd) mg/L - - <0.0000050 - - - - -
Calcium (Ca) mg/L - - <0.050 - - - - -
Chromium (Cr) mg/L - - <0.00010 - - - - -
Cobalt (Co) mg/L - - <0.00010 - - - - -
Copper (Cu) mg/L - - <0.00050 - - - - -
Iron (Fe) mg/L - - <0.030 - - - - -
Lead (Pb) mg/L - - <0.000050 - - - - -
Lithium (Li mg/L - - <0.0010 - - - - -
Magnesium (Mg) mg/L - - <0.0050 - - - - -
Manganese (Mn) mg/L - - <0.00010 - - - - -
Mercury (Hg) mg/L - - <0.0000050 - - - - -
Molybdenum (Mo) mg/L - - <0.000050 - - - - -
Nickel (Ni) mg/L - - <0.00050 - - - - -
Phosphorus (P) mg/L - - <0.30 - - - - -
Potassium (K) mg/L - - <0.050 - - - - -
Selenium (Se) mg/L - - <0.000050 - - - - -
Silicon (Si) mg/L - - <0.050 - - - - -
Silver (Ag) mg/L - - <0.000010 - - - - -
Sodium (Na) mg/L - - <2.0 - - - - -
Strontium (Sr) mg/L - - <0.00020 - - - - -
Thallium (Tl) mg/L - - <0.000010 - - - - -
Tin (Sn) mg/L - - <0.00010 - - - - -
Titanium (Ti) mg/L - - <0.010 - - - - -
Uranium (U) mg/L - - <0.000010 - - - - -
Vanadium (V) mg/L - - <0.00050 - - - - -
Zinc (Zn) mg/L - - <0.0030 - - - - -
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
Values above the detection limit are bolded.
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Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, 2008 to 2018  

G-5.1. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2008 

G-5.2. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2009 

G-5.3. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2010 

G-5.4. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2011 

G-5.5. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2012 

G-5.6. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2013 

G-5.7. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2014 
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G-5.8. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2015 

G-5.9. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2016 

G-5.10. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2017 

G-5.11. Relative Percent Difference (RPD) Results for Stream Water 

Quality Duplicate Samples, KSM Mine Site, 2018 



Appendix G-5.1.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2008

Date Sampled
Sample ID SC3-1 SC3-2 RPD% SC1-2 SC1-1 RPD% MC1 MC1-2 RPD% SUNR-1 SUNR-2 RPD% SC2-1 SC2-2 RPD% EUR2 EUR2 RPD%
Physical Tests
Colour, True 2.5 2.5 17.4 17.4 2.5 2.5 2.5 2.5 5 5
Conductivity (uS/cm) 0.0000 0.0000 211 211 0.00 702 742 5.54 124 127 2.39 186 186 0.00
Hardness (as CaCO3) 63.0000 63.4000 0.63 93.9 94.2 0.32 99.8 98.9 0.91 51.6 53.1 2.87 68.2 67 1.78 52.3 52.5 0.38
pH 7.7400 7.7300 0.13 7.76 7.91 1.91 3.18 3.16 0.63 7.75 7.91 2.04 6.92 6.65 3.98
Total Suspended Solids 0.0000 0.0000 20.8 30.3 37.18 298 313 4.91 12.8 8.3 545 150 113.67 11 12
Total Dissolved Solids 86.0000 98.0000 13.04 141 140 0.71 359 358 0.28 80 78 2.53 115 106 8.14 82 70 15.79
Turbidity (NTU) 45.1 46.1 2.19 280 335 17.89 9.58 8.59 10.90 339 344 1.46 5.6 7.4 27.69
Anions and Nutrients
Acidity (as CaCO3) 0.5000 0.5000 5.6 3.9 170 177 4.03 1.4 1.2 9.9 12.1 20.00
Alkalinity, Bicarbonate (as CaCO3) 39.1 38.6 1.29 1 1 41 41.4 0.97 1 2.8 42 41 2.41
Alkalinity, Carbonate (as CaCO3) 1 1 1 1 1 1 1 1 0.25 0.25
Alkalinity, Hydroxide (as CaCO3) 1 1 1 1 1 1 1 1
Alkalinity, Total (as CaCO3) 25.0000 25.2000 0.80 39.1 38.6 1.29 1 1 41 41.4 0.97 1 2.8 35 34 2.90
Ammonia as N 0.0053 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.025 0.025
Bromide (Br) 0.0250 0.0250 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Chloride (Cl) 0.2500 0.2500 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Fluoride (F) 0.0820 0.0810 0.052 0.052 0.88 0.87 1.14 0.062 0.062 0.125 0.122 2.43
Nitrate (as N) 0.0211 0.0225 0.034 0.0335 1.48 0.0192 0.0201 0.161 0.163 1.23 0.0219 0.0206 0.001 0.005
Nitrite (as N) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.003
Total Kjeldahl Nitrogen 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.01 0.01
Total Nitrogen 0.025 0.025 0.025 0.025 0.12 0.12 0.025 0.025 0.01 0.01
Ortho Phosphate as P 0.0005 0.0005 0.004 0.007
Total Dissolved Phosphate As P
Total Phosphate as P 0.0253 0.0364 35.98 2.55 2.67 4.60 0.0155 0.012 25.45 1.02 1.42 32.79
Sulfate (SO4) 40.6000 40.5000 0.25 58.4 58.6 0.34 268 267 0.37 18.6 18.6 0.00 76.6 77 0.52 22 22 0.00
Cyanides
Cyanide, Total 0.0013 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Organic / Inorganic Carbon
Dissolved Organic Carbon
Total Organic Carbon 0.2500 0.2500 0.25 0.25 0.25 0.25 0.25 0.25 1.43 1.46 0.25 0.6
Total Metals
Aluminum (Al) 8.0300 9.0900 12.38 1.87 1.97 5.21 13.1 13.9 5.93 0.472 0.369 24.49 10.2 11.2 9.35 0.026 0.0412 45.24
Antimony (Sb) 0.0015 0.0016 9.58 0.00145 0.00145 0.00 0.00169 0.00171 1.18 0.00012 0.00012 0.00202 0.00205 1.47 0.00004 0.00004
Arsenic (As) 0.0134 0.0146 8.57 0.00416 0.00436 4.69 0.0893 0.0922 3.20 0.00037 0.00037 0.0568 0.059 3.80 0.00008 0.00012
Barium (Ba) 0.1700 0.1880 10.06 0.0612 0.0643 4.94 0.286 0.287 0.35 0.0291 0.0285 2.08 0.287 0.288 0.35 0.02 0.0206 2.96
Beryllium (Be) 0.0003 0.0003 0.00025 0.00025 0.0026 0.0028 0.00025 0.00025 0.00083 0.00084 0.000005 0.000005
Bismuth (Bi) 0.0003 0.0003 0.00025 0.00025 0.0005 0.0005 0.00025 0.00025 0.00025 0.00025 0.000005 0.000005
Boron (B) 0.0050 0.0050 0.005 0.005 0.01 0.01 0.005 0.005 0.005 0.005 0.025 0.025
Cadmium (Cd) 0.0016 0.0017 4.31 0.000116 0.000135 15.14 0.0197 0.0202 2.51 0.000038 0.000042 0.00541 0.00559 3.27 0.000008 0.000012
Calcium (Ca) 30.4000 30.9000 1.63 34.8 35.3 1.43 34.3 35 2.02 20.4 21.1 3.37 28.4 29.6 4.14 12.5 12.4 0.80
Chromium (Cr) 0.0069 0.0080 14.93 0.00134 0.00145 0.0016 0.0016 0.00105 0.00082 0.00868 0.00941 8.07 0.00005 0.00005
Cobalt (Co) 0.0068 0.0073 8.08 0.00138 0.00139 0.72 0.0306 0.0307 0.33 0.0004 0.00033 0.0135 0.0139 2.92 0.000075 0.000075 0.00
Copper (Cu) 0.1650 0.1690 2.40 0.016 0.0167 4.28 2.47 2.51 1.61 0.00199 0.00193 3.06 0.417 0.432 3.53 0.00021 0.00036
Iron (Fe) 14.1000 15.5000 9.46 2.02 2.11 4.36 64.1 63.1 1.57 0.611 0.496 20.78 31.6 32.2 1.88 0.043 0.074 52.99
Lead (Pb) 0.0077 0.0081 4.43 0.00199 0.00212 6.33 0.0375 0.0384 2.37 0.000756 0.000757 0.13 0.0175 0.0193 9.78 0.000032 0.000072 76.92
Lithium (Li) 0.0025 0.0025 0.0025 0.0025 0.005 0.005 0.0025 0.0025 0.007 0.0073 0.0014 0.0014
Magnesium (Mg) 5.4400 6.0200 10.12 3.03 3.02 0.33 4.9 4.93 0.61 1.29 1.26 2.35 5.96 6.35 6.34 5.16 5.21 0.96
Manganese (Mn) 0.3770 0.4070 7.65 0.154 0.158 2.56 1.37 1.4 2.17 0.0145 0.0126 14.02 0.581 0.612 5.20 0.0046 0.00503 8.93
Mercury (Hg) 0.0000 0.0000 0.000005 0.00001 0.000036 0.000025 0.000005 0.000005 0.000014 0.00003

All measurements are mg/L unless otherwise noted

*Highlighted values indicate RPD results greater then 20%

Bolded values indicate half detection limits

25-Jul-07 28-May-08 5-Jun-08 21-Aug-083-Jul-0811-Jun-08
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Appendix G-5.1.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2008

Date Sampled
Sample ID SC3-1 SC3-2 RPD% SC1-2 SC1-1 RPD% MC1 MC1-2 RPD% SUNR-1 SUNR-2 RPD% SC2-1 SC2-2 RPD% EUR2 EUR2 RPD%
Total Metals (cont'd)
Molybdenum (Mo) 0.0028 0.0031 11.80 0.00137 0.0014 2.17 0.0129 0.0133 3.05 0.0063 0.00675 6.90 0.00581 0.00636 9.04 0.0002 0.00019
Nickel (Ni) 0.0083 0.0092 10.06 0.00133 0.00145 0.0083 0.0081 2.44 0.00074 0.00058 0.0116 0.00957 19.18 0.00045 0.00055 20.00
Phosphorus (P) 0.6400 0.5900 0.15 0.15 2.44 2.44 0.00 0.15 0.15 1.4 1.41 0.006 0.012 66.67
Potassium (K) 3.1000 3.4000 1.11 1.16 4.41 1.96 2.27 14.66 0.977 0.993 1.62 3.57 3.91 9.09 0.00018 0.00019
Selenium (Se) 0.0015 0.0016 0.00041 0.00039 0.00602 0.00651 7.82 0.00022 0.00033 0.00339 0.00367 7.93 0.00031 0.00029 6.67
Silicon (Si) 15.4000 17.7000 13.90 4.5 4.55 1.10 13 13.3 2.28 2.47 2.23 10.21 18.5 19 2.67 0.823 0.824 0.12
Silver (Ag) 0.0002 0.0003 50.61 0.000043 0.000045 0.000276 0.000257 7.13 0.000005 0.000005 0.000283 0.000296 4.49 0.0000025 0.0000025
Sodium (Na) 1.0000 1.0000 1 1 1 1 1 1 1 1 0.00078 0.0007
Strontium (Sr) 0.1380 0.1450 4.95 0.167 0.17 1.78 0.223 0.235 5.24 0.147 0.152 3.34 0.145 0.153 5.37 0.15 0.147 2.02
Thallium (Tl) 0.0001 0.0001 0.00005 0.00005 0.0001 0.00021 0.00005 0.00005 0.0002 0.00021 0.000003 0.000003
Tin (Sn) 0.0001 0.0002 0.00005 0.00005 0.0001 0.0001 0.00005 0.00005 0.00016 0.00019 0.015 0.03 66.67
Titanium (Ti) 0.4340 0.5400 21.77 0.053 0.053 0.00 0.272 0.271 0.37 0.04 0.032 0.636 0.643 1.09 0.00025 0.00025
Uranium (U) 0.0005 0.0006 17.66 0.000083 0.000089 6.98 0.00282 0.00298 5.52 0.000486 0.000497 2.24 0.000816 0.000832 1.94 0.000008 0.000009
Vanadium (V) 0.0315 0.0367 15.25 0.0061 0.0065 6.35 0.0289 0.0318 9.56 0.0016 0.0013 0.0408 0.0426 4.32 0.0001 0.0001
Zinc (Zn) 0.1250 0.1310 4.69 0.0128 0.0149 15.16 1.22 1.24 1.63 0.002 0.002 0.385 0.395 2.56 0.0008 0.0014 54.55
Dissolved Metals
Aluminum (Al) 0.0188 0.0179 4.90 0.0493 0.0389 23.58 8.32 8.52 2.38 0.0255 0.0242 5.23 0.208 0.215 3.31
Antimony (Sb) 0.0004 0.0004 0.00094 0.00093 1.07 0.0001 0.0001 0.00005 0.00005 0.00005 0.00005
Arsenic (As) 0.0002 0.0002 0.00047 0.00043 0.0057 0.00566 0.70 0.00025 0.00027 0.00005 0.00005
Barium (Ba) 0.0258 0.0265 2.68 0.0276 0.0276 0.00 0.0593 0.0591 0.34 0.0212 0.0215 1.41 0.045 0.0456 1.32
Beryllium (Be) 0.0003 0.0003 0.00025 0.00025 0.0025 0.0028 0.00025 0.00025 0.00025 0.00025
Bismuth (Bi) 0.0003 0.0003 0.00025 0.00025 0.0005 0.0005 0.00025 0.00025 0.00025 0.00025
Boron (B) 0.0050 0.0050 0.005 0.005 0.01 0.01 0.005 0.005 0.005 0.005
Cadmium (Cd) 0.0007 0.0008 1.07 0.00004 0.000035 0.0197 0.02 1.51 0.000028 0.000032 0.00485 0.00483 0.41
Calcium (Ca) 22.4000 22.4000 0.00 33.8 33.9 0.30 33.9 33.5 1.19 19 19.6 3.11 24.6 24.1 2.05
Chromium (Cr) 0.0003 0.0003 0.00025 0.00025 0.0005 0.0005 0.00025 0.00025 0.00025 0.00025
Cobalt (Co) 0.0020 0.0021 5.30 0.0003 0.00029 0.029 0.0293 1.03 0.00005 0.00005 0.0076 0.00761 0.13
Copper (Cu) 0.0013 0.0014 7.35 0.001 0.00094 6.19 2.51 2.54 1.19 0.00047 0.00042 0.256 0.257 0.39
Iron (Fe) 0.0150 0.0150 0.015 0.015 38.4 38.1 0.78 0.015 0.015 2.13 1.84 14.61
Lead (Pb) 0.0000 0.0000 0.000025 0.000025 0.0238 0.0242 1.67 0.000025 0.000025 0.0001 0.000143
Lithium (Li) 0.0025 0.0025 0.0025 0.0025 0.005 0.005 0.0025 0.0025 0.0025 0.0025
Magnesium (Mg) 1.7100 1.8200 6.23 2.34 2.35 0.43 3.65 3.69 1.09 1 1.03 2.96 1.68 1.67 0.60
Manganese (Mn) 0.1310 0.1340 2.26 0.0899 0.0878 2.36 1.29 1.3 0.77 0.00174 0.00174 0.00 0.312 0.308 1.29
Mercury (Hg) 0.0000 0.0000 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005
Molybdenum (Mo) 0.0010 0.0010 0.32 0.00126 0.0013 3.12 0.00077 0.00057 29.85 0.00635 0.0064 0.78 0.000025 0.000025
Nickel (Ni) 0.0014 0.0015 0.00025 0.00025 0.0076 0.0076 0.00 0.00025 0.00025 0.00325 0.00242
Phosphorus (P) 0.1500 0.1500 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 1.0000 1.0000 0.39 0.394 1.02 0.61 0.61 0.00 0.839 0.848 1.07 0.879 0.845 3.94
Selenium (Se) 0.0005 0.0005 0.00036 0.00038 0.00184 0.00176 4.44 0.00018 0.00029 0.00087 0.00071 20.25
Silicon (Si) 0.9180 0.9250 0.76 1.29 1.24 3.95 3.16 3.18 0.63 1.52 1.51 0.66 1.11 1.11 0.00
Silver (Ag) 0.0000 0.0000 0.000005 0.000005 0.000061 0.000065 0.000005 0.000005 0.000005 0.000005
Sodium (Na) 1.0000 1.0000 1 1 1 1 1 1 1 1
Strontium (Sr) 0.1020 0.1040 1.94 0.162 0.162 0.00 0.212 0.208 1.90 0.139 0.142 2.14 0.11 0.11 0.00
Thallium (Tl) 0.0001 0.0001 0.00005 0.00005 0.0001 0.0001 0.00005 0.00005 0.00005 0.00005
Tin (Sn) 0.0001 0.0001 0.00005 0.00005 0.0001 0.0001 0.00005 0.00005 0.00005 0.00005
Titanium (Ti) 0.0050 0.0050 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Uranium (U) 0.0000 0.0000 0.000052 0.000054 3.77 0.00265 0.00273 2.97 0.000437 0.000457 4.47 0.000063 0.000066 4.65
Vanadium (V) 0.0005 0.0005 0.0005 0.0005 0.001 0.001 0.0005 0.0005 0.0005 0.0005
Zinc (Zn) 0.0307 0.0322 4.77 0.0005 0.0015 1.22 1.25 2.43 0.0005 0.0005 0.325 0.322 0.93
All measurements are mg/L unless otherwise noted
*Highlighted values indicate RPD results greater then 20%
Bolded values indicate half detection limits

25-Jul-07 28-May-08 5-Jun-08 11-Jun-08 3-Jul-08 21-Aug-08
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Appendix G-5.1.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2008

Date Sampled
Sample ID SC2-1 SC2-2 RPD% SC1-1 SC1-2 RPD% EUR2-1 EUR2-2 RPD% MCTR-2 MCTR-1 RPD% UR-1-1 (DUP) UR-1-2 (DUP) RPD% SUNR-1 (DUP) SUNR-2 (DUP) RPD%
Physical Tests
Colour, True 2.5 2.5 2.5 6.6 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Conductivity (uS/cm) 193 193 0.00 114 114 0.00 217 217 0.00 353 354 0.28 244 244 0.00 178 179 0.56
Hardness (as CaCO3) 79.1 79.6 0.63 50.6 50.3 0.59 101 98.4 2.61 165 164 0.61 108 108 0.00 83.8 83.1 0.84
pH 7.71 7.74 0.39 7.87 7.74 1.67 8.07 8.09 0.25 8.2 8.23 0.37 8.08 8.09 0.12 8.1 8.07 0.37
Total Suspended Solids 51.4 52.4 1.93 293 291 0.68 5.3 4.3 12 13 13 9 4.5 5.5
Total Dissolved Solids 123 119 3.31 94 75 22.49 130 124 4.72 237 213 10.67 151 146 3.37 110 104 5.61
Turbidity (NTU) 38.5 40.9 6.05 352 350 0.57 1.63 1.38 16.61 7.05 6.01 15.93 13.8 14 1.44 2.04 1.75 15.30
Anions and Nutrients
Acidity (as CaCO3) 1.5 1.4 0.5 1.2 0.5 1.1 0.5 0.5 0.5 0.5 0.5 0.5
Alkalinity, Bicarbonate (as CaCO3) 33.8 33.9 0.30 34.2 34.1 0.29 66.9 64.2 4.12 110 109 0.91 71.9 70.2 2.39 59.2 60.9 2.83
Alkalinity, Carbonate (as CaCO3) 1 1 0.5 0.5 1 1 1 1 1 1 1 1
Alkalinity, Hydroxide (as CaCO3) 1 1 0.5 0.5 1 1 1 1 1 1 1 1
Alkalinity, Total (as CaCO3) 33.8 33.9 0.30 34.2 34.1 0.29 66.9 64.2 4.12 110 109 0.91 71.9 70.2 2.39 59.2 60.9 2.83
Ammonia as N 0.0025 0.0025 0.0025 0.0025 0.0066 0.0073 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Bromide (Br) 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025
Chloride (Cl) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Fluoride (F) 0.093 0.094 0.01 0.01 0.043 0.043 0.04 0.042 0.066 0.066 0.052 0.053
Nitrate (as N) 0.0218 0.0222 0.0137 0.0157 0.0137 0.0152 0.0954 0.0959 0.52 0.107 0.108 0.93 0.235 0.241 2.52
Nitrite (as N) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Total Kjeldahl Nitrogen 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.073 0.165 0.099
Total Nitrogen 0.025 0.025 0.025 0.025 0.025 0.025 0.13 0.14 0.15 0.18 0.4 0.34 16.22
Ortho Phosphate as P 0.0005 0.0005 0.0005 0.0011 0.0005 0.0015 0.0019 0.002 0.0005 0.0005 0.001 0.0011
Total Dissolved Phosphate As P 0.001 0.001 0.0023 0.0051
Total Phosphate as P 0.0456 0.0609 28.73 0.163 0.163 0.00 0.0103 0.0086 0.0237 0.0286 18.74 0.0177 0.0136 26.20 0.0119 0.0084
Sulfate (SO4) 54.4 54.2 0.37 22.4 22.4 0.00 47.5 47.6 0.21 82.2 82.6 0.49 57.1 56.9 0.35 30.6 31.3 2.26
Cyanides
Cyanide, Total 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Organic / Inorganic Carbon
Dissolved Organic Carbon
Total Organic Carbon 0.25 0.25 0.79 0.59 0.25 0.25 0.25 0.25 0.51 0.55 0.88 0.51
Total Metals
Aluminum (Al) 1.74 1.9 8.79 10.6 9.02 16.11 0.0967 0.114 16.42 0.132 0.137 3.72 0.322 0.328 1.85 0.0773 0.0817 5.53
Antimony (Sb) 0.00076 0.00078 2.60 0.00405 0.00364 10.66 0.00005 0.00005 0.00045 0.00048 0.00199 0.00202 1.50 0.00011 0.00011
Arsenic (As) 0.00225 0.00231 2.63 0.0124 0.0111 11.06 0.00015 0.00014 0.00071 0.00069 2.86 0.00146 0.00146 0.00 0.00038 0.00037
Barium (Ba) 0.0506 0.0516 1.96 0.251 0.223 11.81 0.0332 0.0347 4.42 0.0247 0.0246 0.41 0.0326 0.0326 0.00 0.0347 0.034 2.04
Beryllium (Be) 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
Bismuth (Bi) 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
Boron (B) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Cadmium (Cd) 0.0012 0.0012 0.00 0.000205 0.000195 5.00 0.000028 0.000086 0.000131 0.000131 0.00 0.000728 0.000731 0.41 0.000037 0.000041
Calcium (Ca) 29.7 29.7 0.00 18.6 17.5 6.09 26.7 27 1.12 56.6 56.6 0.00 36.8 36.7 0.27 30.6 30.8 0.65
Chromium (Cr) 0.00133 0.00146 0.00755 0.00648 15.25 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00052
Cobalt (Co) 0.00225 0.00226 0.44 0.00428 0.00375 13.20 0.00019 0.00019 0.00029 0.00029 0.0007 0.0007 0.00 0.0001 0.00005
Copper (Cu) 0.107 0.107 0.00 0.036 0.0327 9.61 0.00035 0.00035 0.00195 0.00176 10.24 0.071 0.0712 0.28 0.00141 0.00129 8.89
Iron (Fe) 3.53 3.84 8.41 11.9 11 7.86 0.175 0.214 20.05 0.363 0.386 6.14 1.53 1.53 0.00 0.115 0.106
Lead (Pb) 0.00299 0.00305 1.99 0.0101 0.00979 3.12 0.000094 0.000118 0.000202 0.000189 0.00122 0.00122 0.00 0.000439 0.000356 20.88
Lithium (Li) 0.0025 0.0025 0.0076 0.0066 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Magnesium (Mg) 3.05 3.09 1.30 5.39 4.7 13.68 8.89 9.03 1.56 6.29 6.39 1.58 3.94 3.96 0.51 1.64 1.65 0.61
Manganese (Mn) 0.183 0.182 0.55 0.322 0.287 11.49 0.00923 0.0109 16.59 0.0168 0.0168 0.00 0.0842 0.0838 0.48 0.00653 0.00525 21.73
Mercury (Hg) 0.000013 0.000005 0.000052 0.000075 36.22 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

All measurements are mg/L unless otherwise noted

*Highlighted values indicate RPD results greater then 20%

Bolded values indicate half detection limits

2-Oct-08 6-Dec-086-Dec-085-Dec-0829-Oct-0825-Sep-08
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Appendix G-5.1.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2008

Date Sampled
Sample ID SC2-1 SC2-2 RPD% SC1-1 SC1-2 RPD% EUR2-1 EUR2-2 RPD% MCTR-2 MCTR-1 RPD% UR-1-1 (DUP) UR-1-2 (DUP) RPD% SUNR-1 (DUP) SUNR-2 (DUP) RPD%
Total Metals (cont'd)
Molybdenum (Mo) 0.00173 0.00176 1.72 0.00163 0.00148 9.65 0.000287 0.00029 1.04 0.00279 0.0028 0.36 0.00153 0.00158 3.22 0.00601 0.00623 3.59
Nickel (Ni) 0.00234 0.00229 0.00485 0.00427 12.72 0.00112 0.00127 0.00212 0.00236 0.00079 0.00085 0.00025 0.00025
Phosphorus (P) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 1.46 1.48 1.36 4.22 3.71 12.86 0.286 0.29 1.39 0.998 0.999 0.10 0.879 0.878 0.11 1.22 1.22 0.00
Selenium (Se) 0.00118 0.00108 8.85 0.00042 0.00038 0.00042 0.00055 0.00572 0.00554 3.20 0.0014 0.00123 12.93 0.00055 0.00061 10.34
Silicon (Si) 4.29 4.39 2.30 22 19.5 12.05 1.81 1.96 7.96 2.46 2.53 2.81 2.49 2.49 0.00 2.26 2.25 0.44
Silver (Ag) 0.000035 0.000038 0.000195 0.000162 18.49 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00 0.000005 0.000005
Sodium (Na) 1 1 1 1 1 1 1 1 2 1 1 1
Strontium (Sr) 0.149 0.148 0.67 0.106 0.099 6.83 0.261 0.264 1.14 0.229 0.23 0.44 0.223 0.223 0.00 0.221 0.222 0.45
Thallium (Tl) 0.00005 0.00005 0.00017 0.00016 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Tin (Sn) 0.00005 0.0002 0.00018 0.00015 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Titanium (Ti) 0.064 0.068 6.06 0.261 0.229 13.06 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005
Uranium (U) 0.0003 0.000294 2.02 0.000227 0.000263 14.69 0.000022 0.000027 0.000605 0.000588 2.85 0.000223 0.00023 3.09 0.000642 0.000628 2.20
Vanadium (V) 0.0051 0.0054 5.71 0.033 0.0282 15.69 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Zinc (Zn) 0.081 0.0817 0.86 0.0423 0.0374 12.30 0.0018 0.0054 0.0069 0.0069 0.00 0.0538 0.0539 0.19 0.0005 0.0005
Dissolved Metals
Aluminum (Al) 0.0398 0.039 2.03 0.0762 0.0749 1.72 0.0046 0.0038 0.004 0.002 0.0347 0.0497 35.55 0.0045 0.0113
Antimony (Sb) 0.00047 0.00047 0.00137 0.00138 0.73 0.00005 0.00005 0.00045 0.00045 0.00189 0.0019 0.53 0.00011 0.00005
Arsenic (As) 0.00005 0.00005 0.0008 0.00086 7.23 0.00005 0.00005 0.00028 0.00027 0.00005 0.00015 0.00028 0.00026
Barium (Ba) 0.0298 0.0297 0.34 0.0304 0.0302 0.66 0.031 0.0304 1.95 0.0227 0.0228 0.44 0.0302 0.0302 0.00 0.0338 0.0335 0.89
Beryllium (Be) 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
Bismuth (Bi) 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
Boron (B) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Cadmium (Cd) 0.000698 0.000707 1.28 0.0000085 0.0000085 0.0000085 0.0000085 0.00008 0.000078 0.000388 0.000403 3.79 0.000032 0.000032
Calcium (Ca) 27.9 28.1 0.71 18.2 18.1 0.55 26.3 25.4 3.48 56.2 55.6 1.07 37 37 0.00 30.9 30.6 0.98
Chromium (Cr) 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
Cobalt (Co) 0.0012 0.00116 3.39 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00053 0.00053 0.00 0.00005 0.00005
Copper (Cu) 0.00201 0.00197 2.01 0.00022 0.00018 0.00019 0.00016 0.0003 0.00045 0.00355 0.00651 58.85 0.00054 0.0005
Iron (Fe) 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.065 0.015 0.015
Lead (Pb) 0.000025 0.000025 0.000025 0.000025 0.000025 0.000025 0.000025 0.000025 0.000025 0.000054 0.000025 0.000025
Lithium (Li) 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025
Magnesium (Mg) 2.28 2.31 1.31 1.24 1.24 0.00 8.63 8.51 1.40 6.02 6.01 0.17 3.83 3.85 0.52 1.61 1.6 0.62
Manganese (Mn) 0.129 0.126 2.35 0.000348 0.000355 1.99 0.00023 0.000236 0.0001 0.000078 0.0752 0.0752 0.00 0.000623 0.000644 3.31
Mercury (Hg) 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000013 0.000005 0.000011 0.000012
Molybdenum (Mo) 0.00147 0.00147 0.00 0.0013 0.00134 3.03 0.000275 0.000267 2.95 0.00306 0.00302 1.32 0.00152 0.00159 4.50 0.00649 0.00644 0.77
Nickel (Ni) 0.00113 0.00109 0.00025 0.00025 0.00053 0.00052 0.00158 0.00179 0.00078 0.0008 0.00025 0.00025
Phosphorus (P) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 0.888 0.863 2.86 0.404 0.399 1.25 0.258 0.252 2.35 0.973 0.972 0.10 0.863 0.863 0.00 1.22 1.22 0.00
Selenium (Se) 0.00095 0.00094 1.06 0.0004 0.00036 0.00054 0.00065 18.49 0.00489 0.00497 1.62 0.00124 0.00111 11.06 0.00052 0.00047
Silicon (Si) 1.14 1.15 0.87 0.653 0.647 0.92 1.75 1.73 1.15 2.19 2.19 0.00 2.1 2.07 1.44 2.06 2.07 0.48
Silver (Ag) 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005
Sodium (Na) 1 1 1 1 1 1 1 1 2 1 1 1
Strontium (Sr) 0.141 0.14 0.71 0.0923 0.0925 0.22 0.255 0.251 1.58 0.227 0.225 0.88 0.222 0.223 0.45 0.223 0.22 1.35
Thallium (Tl) 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Tin (Sn) 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005
Titanium (Ti) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Uranium (U) 0.00008 0.000084 4.88 0.000039 0.000036 0.00002 0.000021 0.000602 0.000602 0.00 0.00016 0.00016 0.00 0.000661 0.000648 1.99
Vanadium (V) 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Zinc (Zn) 0.0242 0.0241 0.41 0.0005 0.0005 0.0005 0.0005 0.0027 0.0026 0.0162 0.0178 9.41 0.0005 0.0005
All measurements are mg/L unless otherwise noted
*Highlighted values indicate RPD results greater then 20%
Bolded values indicate half detection limits

29-Oct-08 5-Dec-08 6-Dec-08 6-Dec-0825-Sep-08 2-Oct-08
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Appendix G-5.2.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2009

Sample ID
Date Sampled 04-Aug-09 04-Aug-09 22-Aug-09 22-Aug-09 22-Aug-09 22-Aug-09 02-Jul-09 02-Jul-09 02-Jul-09 02-Jul-09 13-Jun-09 13-Jun-09 19-Jun-09 19-Jun-09
Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 10:30 10:40
ALS Sample ID L801967-8 L801967-9 L809879-14 L809879-21 L809879-24 L809879-6 L787346-6 L787346-30 L787346-31 L787346-21 L778602-2 L778602-3 L781603-3 L781603-4
Matrix 5 x DL Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD
Physical Tests
Colour, True (color units) 25.00 2.5 2.5 2.50 2.50 2.50 2.50 6.60 2.50 2.50 2.50 2.50 5.10 2.50 2.50
Conductivity (uS/cm) 10.00 68.3 66.5 2.67 58.70 58.20 0.86 67.50 68.50 1.47 90.70 91.00 0.33 145.00 160.00 9.84 105.00 105.00 0.00 184.00 187.00 1.62
Hardness (as CaCO3) 2.50 31 29.8 3.95 25.70 27.50 6.77 29.70 30.80 3.64 43.70 45.10 3.15 70.80 72.90 2.92 48.20 44.10 8.88 76.30 79.20 3.73
pH (pH units) 0.50 8.08 7.93 1.87 8.00 7.75 3.17 7.47 7.89 5.47 7.90 7.89 0.13 8.00 8.00 0.00 7.84 7.85 0.13 7.01 7.32 4.33
Total Suspended Solids 15.00 110 115 4.44 69.80 75.30 7.58 63.80 62.80 1.58 8.50 7.50 41.00 51.00 21.74 146.00 137.00 6.36 173.00 172.00 0.58
Total Dissolved Solids 50.00 42 40 57.00 47.00 46.00 49.00 50.00 57.00 93.00 96.00 3.17 66.00 67.00 1.50 116.00 113.00 2.62
Turbidity (NTU) 0.50 137 132 3.72 65.30 65.80 0.76 40.00 39.30 1.77 12.60 12.80 1.57 37.70 45.40 18.53 94.70 93.00 1.81 138.00 132.00 4.44
Anions and Nutrients
Acidity (as CaCO3) 5.00 0.5 1.1 0.50 1.80 2.60 1.30 z 2.70 2.60 2.70 1.20 1.20 3.20 2.80
Alkalinity, Bicarbonate (as CaCO3) 10.00 26 25.3 2.73 19.40 19.40 0.00 21.60 22.10 2.29 35.30 32.70 7.65 44.90 48.10 6.88 28.80 29.10 1.04 21.80 21.80 0.00
Alkalinity, Carbonate (as CaCO3) 10.00 0.5 0.5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Alkalinity, Hydroxide (as CaCO3) 10.00 0.5 0.5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Alkalinity, Total (as CaCO3) 10.00 26 25.3 2.73 19.40 19.40 0.00 21.60 22.10 2.29 35.30 32.70 7.65 44.90 48.10 6.88 28.80 29.10 1.04 21.80 21.80 0.00
Ammonia as N 0.03 0.0025 0.0025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bromide (Br) 0.25 0.025 0.025 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Chloride (Cl) 2.50 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Fluoride (F) 0.10 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.12 0.10 11.87
Nitrate (as N) 0.03 0.011 0.012 0.01 0.01 0.03 0.00 0.03 0.03 4.55 0.02 0.02 0.10 0.10 1.10 0.05 0.05 0.39
Nitrite (as N) 0.01 0.0005 0.0005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Kjeldahl Nitrogen 0.25 0.075 0.056 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Total Nitrogen 0.25 0.086 0.068 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.14 0.13 0.07 0.07
Ortho Phosphate as P 0.01 0.0005 0.0011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Phosphate as P 0.10 0.105 0.112 6.45 0.10 0.11 0.04 0.08 0.01 0.02 0.07 0.08 0.21 0.06 0.27 0.27 1.48
Sulfate (SO4) 2.50 10.1 10.1 0.00 7.11 7.08 0.42 9.09 9.59 5.35 11.60 11.70 0.86 27.20 32.80 18.67 18.00 18.00 0.00 61.60 61.30 0.49
Cyanides
Cyanide, Weak Acid Dissociable 0.01 - - - - 0.00 0.00 - - - - - - - -
Cyanide, Total 0.01 0.0005 0.0005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiocyanate (SCN) 2.50 - - - - 0.80 0.91 - - - - - - - -
Organic / Inorganic Carbon 0.00
Total Organic Carbon 2.50 0.25 0.25 0.25 0.25 0.25 0.25 0.60 0.52 0.25 0.25 1.01 0.98 0.25 0.25
Total Metals
Aluminum (Al) 0.01 4.78 4.83 1.04 2.94 2.89 1.72 1.88 1.53 20.53 0.53 0.43 21.06 1.73 1.73 0.00 5.35 4.67 13.57 4.10 5.00 19.78
Antimony (Sb) 0.00 0.002 0.00204 1.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.63 0.00 0.00 16.67 0.00 0.00 10.99
Arsenic (As) 0.00 0.00773 0.00778 0.64 0.00 0.00 11.16 0.00 0.00 9.80 0.00 0.00 25.00 0.00 0.00 16.19 0.01 0.00 25.00 0.01 0.01 8.46
Barium (Ba) 0.00 0.128 0.132 3.08 0.05 0.05 0.84 0.04 0.04 6.45 0.02 0.02 13.51 0.04 0.04 6.16 0.09 0.08 3.93 0.09 0.11 16.48
Beryllium (Be) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bismuth (Bi) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Boron (B) 0.05 0.005 0.005 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cadmium (Cd) 0.00 0.000138 0.000133 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.02 0.00 0.00 3.25
Calcium (Ca) 0.10 11.6 11.9 2.55 11.20 11.30 0.89 12.40 12.40 0.00 15.30 14.80 3.32 25.70 28.40 9.98 18.50 17.10 7.87 30.10 30.70 1.97
Chromium (Cr) 0.00 0.00315 0.00317 0.63 0.00 0.00 0.33 0.00 0.00 31.50 0.00 0.00 0.00 0.00 0.01 0.01 24.31 0.00 0.00 16.02
Cobalt (Co) 0.00 0.00227 0.00229 0.88 0.00 0.00 0.51 0.00 0.00 16.26 0.00 0.00 0.00 0.00 13.51 0.00 0.00 19.26 0.01 0.01 5.29
Copper (Cu) 0.00 0.0196 0.0201 2.52 0.01 0.01 0.12 0.00 0.00 19.33 0.00 0.00 36.86 0.01 0.01 14.57 0.07 0.05 22.78 0.33 0.33 0.30
Iron (Fe) 0.15 5.2 5.12 1.55 4.41 4.27 3.23 2.19 1.74 22.90 0.63 0.45 34.29 2.54 2.56 0.78 7.84 6.74 15.09 8.39 9.64 13.87
Lead (Pb) 0.00 0.00554 0.00558 0.72 0.00 0.00 0.00 0.00 0.00 5.06 0.00 0.00 51.16 0.00 0.00 10.87 0.00 0.00 20.31 0.01 0.01 3.89
Lithium (Li) 0.03 0.0025 0.0025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Magnesium (Mg) 0.03 2.49 2.46 1.21 2.01 1.99 1.00 1.64 1.39 16.50 3.07 3.01 1.97 3.71 4.08 9.50 3.91 3.37 14.84 3.53 3.90 9.96
Manganese (Mn) 0.00 0.183 0.186 1.63 0.09 0.10 1.36 0.06 0.05 14.02 0.02 0.01 35.16 0.07 0.08 17.52 0.17 0.16 4.33 0.35 0.38 6.84
Mercury (Hg) 0.00 0.000017 0.000016 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All measurements are in mg/L unless otherwise noted
Bold  indicates values at half detection limits
Highlighted values indicate RPD calculations over 20%
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Appendix G-5.2.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2009

Sample ID
Date Sampled 04-Aug-09 04-Aug-09 22-Aug-09 22-Aug-09 22-Aug-09 22-Aug-09 02-Jul-09 02-Jul-09 02-Jul-09 02-Jul-09 13-Jun-09 13-Jun-09 19-Jun-09 19-Jun-09
Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 10:30 10:40
ALS Sample ID L801967-8 L801967-9 L809879-14 L809879-21 L809879-24 L809879-6 L787346-6 L787346-30 L787346-31 L787346-21 L778602-2 L778602-3 L781603-3 L781603-4
Matrix 5 x DL Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD
Total Metals (cont'd)
Molybdenum (Mo) 0.00 0.000703 0.000698 0.71 0.00 0.00 0.00 0.00 0.00 5.03 0.00 0.00 3.88 0.00 0.00 21.65 0.00 0.00 13.98 0.00 0.00 8.53
Nickel (Ni) 0.02 0.00222 0.00233 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01
Phosphorus (P) 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 0.25 1.84 1.89 2.68 1.16 1.18 1.71 0.86 0.78 8.92 0.46 0.42 7.29 1.41 1.50 6.19 2.05 1.69 19.25 1.84 2.03 9.82
Selenium (Se) 0.00 0.00013 0.00022 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.82 0.00 0.00 4.44 0.00 0.00 7.26
Silicon (Si) 0.25 7.31 7.35 0.55 6.13 6.15 0.33 4.28 3.41 22.63 2.04 1.88 8.16 4.07 4.19 2.91 11.70 10.70 8.93 7.21 8.80 19.86
Silver (Ag) 0.00 0.000103 0.000089 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium (Na) 10.00 1 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Strontium (Sr) 0.00 0.0614 0.0628 2.25 0.08 0.08 0.76 0.09 0.09 1.08 0.16 0.16 3.13 0.17 0.19 9.42 0.10 0.10 5.49 0.16 0.17 3.64
Thallium (Tl) 0.00 0.00005 0.00005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tin (Sn) 0.00 0.00005 0.00005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Titanium (Ti) 0.05 0.114 0.111 2.67 0.15 0.16 5.19 0.14 0.11 28.57 0.02 0.01 0.11 0.11 1.85 0.36 0.30 15.76 0.14 0.21 37.75
Uranium (U) 0.00 0.000122 0.000099 20.81 0.00 0.00 34.32 0.00 0.00 7.29 0.00 0.00 0.00 0.00 26.19 0.00 0.00 15.74 0.00 0.00 20.19
Vanadium (V) 0.01 0.0149 0.0147 1.35 0.01 0.01 2.08 0.01 0.00 0.00 0.00 0.01 0.01 3.11 0.02 0.02 25.32 0.01 0.02 19.58
Zinc (Zn) 0.04 0.0242 0.025 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 0.05 0.04 0.16 0.17 3.70
Dissolved Metals
Aluminum (Al) 0.01 0.417 0.0724 140.83 0.10 0.10 2.03 0.04 0.15 108.65 0.04 0.08 77.08 0.03 0.04 26.39 0.83 0.08 166.54 0.02 0.02 5.22
Antimony (Sb) 0.00 0.00066 0.00058 12.90 0.00 0.00 0.00 0.00 0.00 0.00 3.57 0.00 0.00 0.00 0.00 5.41 0.00 0.00
Arsenic (As) 0.00 0.00096 0.00058 49.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Barium (Ba) 0.00 0.0329 0.0237 32.51 0.01 0.01 0.16 0.02 0.02 10.09 0.02 0.02 10.84 0.01 0.01 3.51 0.04 0.02 65.74 0.03 0.03 1.27
Beryllium (Be) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bismuth (Bi) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Boron (B) 0.05 0.005 0.005 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cadmium (Cd) 0.00 0.000016 0.00001 0.00 0.00 0.00 0.00 11.76 0.00 0.00 0.00 0.00 33.85 0.00 0.00 123.08 0.00 0.00 7.28
Calcium (Ca) 0.10 11.2 10.8 3.64 9.49 10.10 6.23 10.90 11.30 3.60 13.30 13.70 2.96 23.90 24.50 2.48 16.50 15.50 6.25 27.10 28.20 3.98
Chromium (Cr) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cobalt (Co) 0.00 0.00014 0.00005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.45
Copper (Cu) 0.00 0.00159 0.00108 38.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 183.20 0.01 0.01 23.81
Iron (Fe) 0.15 0.291 0.015 180.39 0.09 0.09 0.03 0.09 0.05 0.19 0.02 0.04 3.50 0.05 0.02 0.02
Lead (Pb) 0.00 0.000379 0.000079 131.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lithium (Li) 0.03 0.0025 0.0025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Magnesium (Mg) 0.03 0.769 0.663 14.80 0.50 0.52 4.72 0.57 0.62 7.25 2.56 2.67 4.21 2.72 2.85 4.67 1.73 1.32 26.89 2.10 2.17 3.28
Manganese (Mn) 0.00 0.011 0.00141 154.55 0.00 0.00 0.65 0.01 0.01 21.54 0.01 0.01 83.55 0.00 0.00 46.03 0.10 0.03 100.00 0.24 0.25 1.23
Mercury (Hg) 0.00 0.000005 0.000005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molybdenum (Mo) 0.00 0.000492 0.000483 1.85 0.00 0.00 2.07 0.00 0.00 3.08 0.00 0.00 17.67 0.00 0.00 10.00 0.00 0.00 25.07 0.00 0.00 0.00
Nickel (Ni) 0.00 0.00025 0.00025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phosphorus (P) 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 0.25 0.286 0.16 56.50 0.46 0.49 6.14 0.51 0.53 4.61 0.29 0.30 1.69 1.03 1.00 2.96 0.73 0.61 18.02 0.87 0.87 0.92
Selenium (Se) 0.00 0.00005 0.00005 0.00 0.00 48.48 0.00 0.00 0.00 0.00 0.00 0.00 14.88 0.00 0.00 0.00 0.00 1.03
Silicon (Si) 0.25 0.998 0.383 89.07 0.55 0.54 1.65 0.82 0.95 14.74 1.25 1.27 1.59 1.04 1.10 5.61 3.07 1.49 69.30 1.36 1.37 0.73
Silver (Ag) 0.00 0.000005 0.000005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium (Na) 10.00 1 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Strontium (Sr) 0.00 0.0572 0.0556 2.84 0.06 0.07 5.70 0.08 0.08 2.74 0.13 0.14 2.96 0.15 0.15 0.00 0.09 0.08 8.20 0.14 0.15 2.09
Thallium (Tl) 0.00 0.00005 0.00005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tin (Sn) 0.00 0.00005 0.00005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Titanium (Ti) 0.05 0.005 0.005 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.07 0.01 0.01 0.01
Uranium (U) 0.00 0.000022 0.000016 0.00 0.00 0.00 0.00 3.22 0.00 0.00 0.00 0.00 10.95 0.00 0.00 73.74 0.00 0.00
Vanadium (V) 0.01 0.0012 0.0005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zinc (Zn) 0.01 0.0015 0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.08 0.10 24.67
All measurements are in mg/L unless otherwise noted
Bold  indicates values at half detection limits
Highlighted values indicate RPD calculations over 20%
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Appendix G-5.2.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2009

Sample ID
Date Sampled 04-Mar-09 04-Mar-09 29-Mar-09 29-Mar-09 27-May-09 27-May-09 27-Nov-09 27-Nov-09 26-Nov-09 26-Nov-09 31-Oct-09 31-Oct-09 27-Sep-09 27-Sep-09
Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
ALS Sample ID L740333-5 L740333-6 L749298-6 L749298-7 L771080-1 L771080-2 L844495-2 L844495-26 L844495-27 L844495-3 L837185-1 L837185-12 L824535-2 L824535-12
Matrix 5 x DL Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD
Physical Tests
Colour, True (color units) 25.00 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
Conductivity (uS/cm) 10.00 419.00 418.00 0.24 417.00 417.00 0.00 330.00 331.00 0.30 176.00 180.00 2.25 156.00 156.00 0.00 204.00 209.00 2.42 119.00 120.00 0.84
Hardness (as CaCO3) 2.50 193.00 197.00 2.05 194.00 188.00 3.14 170.00 166.00 2.38 85.30 90.60 6.03 81.70 74.80 8.82 88.60 90.50 2.12 52.10 50.90 2.33
pH (pH units) 0.50 7.98 7.97 0.13 8.10 8.12 0.25 7.76 7.86 1.28 7.97 8.02 0.63 7.91 7.89 0.25 7.95 8.05 1.25 7.76 7.83 0.90
Total Suspended Solids 15.00 5.50 6.00 7.50 5.00 11.00 8.50 1.50 4.40 1.50 1.50 1.50 1.50 44.00 41.00 7.06
Total Dissolved Solids 50.00 293.00 291.00 0.68 276.00 277.00 0.36 227.00 225.00 0.88 107.00 105.00 1.89 90.00 96.00 6.45 126.00 127.00 0.79 70.00 86.00 20.51
Turbidity (NTU) 0.50 12.60 11.70 7.41 7.58 8.63 12.95 10.50 10.00 4.88 0.53 0.91 52.78 0.05 0.14 0.54 0.76 33.85 49.20 51.70 4.96
Anions and Nutrients
Acidity (as CaCO3) 5.00 3.90 3.60 3.00 2.90 3.80 3.50 1.30 1.20 1.20 1.40 1.40 1.10 2.50 2.20
Alkalinity, Bicarbonate (as CaCO3) 10.00 95.00 94.40 0.63 97.40 100.00 2.63 63.20 73.80 15.47 59.90 53.10 12.04 41.70 41.60 0.24 69.20 67.30 2.78 37.00 36.50 1.36
Alkalinity, Carbonate (as CaCO3) 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Alkalinity, Hydroxide (as CaCO3) 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Alkalinity, Total (as CaCO3) 10.00 95.00 94.40 0.63 97.40 100.00 2.63 63.20 73.80 15.47 59.90 53.10 12.04 41.70 41.60 0.24 69.20 67.30 2.78 37.00 36.50 1.36
Ammonia as N 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Bromide (Br) 0.25 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Chloride (Cl) 2.50 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Fluoride (F) 0.10 0.16 0.16 1.23 0.12 0.12 1.64 0.08 0.08 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04
Nitrate (as N) 0.03 0.09 0.08 2.48 0.10 0.10 0.71 0.06 0.05 19.29 0.07 0.07 2.56 0.04 0.04 3.46 0.01 0.01 0.10 0.10 2.00
Nitrite (as N) 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Kjeldahl Nitrogen 0.25 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Total Nitrogen 0.25 0.07 0.09 0.10 0.08 0.05 0.07 0.11 0.10 0.06 0.06 0.03 0.03 0.10 0.12
Ortho Phosphate as P 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Phosphate as P 0.10 0.03 0.04 0.02 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.07 0.06
Sulfate (SO4) 2.50 134.00 134.00 0.00 122.00 121.00 0.82 110.00 110.00 0.00 34.90 33.60 3.80 32.80 33.90 3.30 45.10 45.10 0.00 19.40 19.50 0.51
Cyanides
Cyanide, Weak Acid Dissociable 0.01 - - - - - - - - -
Cyanide, Total 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Thiocyanate (SCN) 2.50 - - - - - - - - - -
Organic / Inorganic Carbon 0.00
Total Organic Carbon 2.50 0.25 0.25 0.25 0.25 0.25 0.25 0.82 0.82 0.51 0.25 0.55 0.25 0.67 0.86
Total Metals
Aluminum (Al) 0.01 0.37 0.37 1.63 0.32 0.32 0.62 0.14 0.13 6.69 0.05 0.08 52.36 0.01 0.01 20.24 0.01 0.01 2.86 2.02 2.06 1.96
Antimony (Sb) 0.00 0.00 0.00 1.60 0.00 0.00 0.00 0.00 0.00 6.45 0.01 0.01 3.60 0.00 0.00 0.00 0.00 0.00 0.00 8.56
Arsenic (As) 0.00 0.00 0.00 1.23 0.00 0.00 1.17 0.00 0.00 24.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.11
Barium (Ba) 0.00 0.04 0.04 1.32 0.04 0.04 1.57 0.04 0.03 2.56 0.04 0.03 3.71 0.02 0.02 0.41 0.03 0.03 4.41 0.05 0.05 2.97
Beryllium (Be) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bismuth (Bi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Boron (B) 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cadmium (Cd) 0.00 0.00 0.00 2.60 0.00 0.00 0.68 0.00 0.00 0.00 0.00 0.00 0.00 2.23 0.00 0.00 0.00 0.00
Calcium (Ca) 0.10 68.60 67.20 2.06 68.60 68.90 0.44 54.50 55.90 2.54 28.30 28.80 1.75 25.30 23.40 7.80 22.00 23.70 7.44 20.20 18.80 7.18
Chromium (Cr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.54
Cobalt (Co) 0.00 0.00 0.00 1.08 0.00 0.00 1.59 0.00 0.00 5.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.94
Copper (Cu) 0.00 0.08 0.09 1.75 0.06 0.06 0.36 0.02 0.02 8.51 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 6.58
Iron (Fe) 0.15 1.97 2.00 1.51 1.34 1.33 0.75 0.25 0.19 27.00 0.07 0.11 0.02 0.02 0.02 0.02 3.11 2.93 5.96
Lead (Pb) 0.00 0.00 0.00 0.69 0.00 0.00 0.31 0.00 0.00 29.08 0.00 0.00 22.17 0.00 0.00 0.00 0.00 0.00 0.00 21.88
Lithium (Li) 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Magnesium (Mg) 0.03 5.55 5.71 2.84 6.18 6.31 2.08 4.34 4.15 4.48 5.43 5.50 1.28 6.06 5.58 8.25 7.62 7.62 0.00 2.51 2.34 7.01
Manganese (Mn) 0.00 0.27 0.28 3.25 0.21 0.21 0.49 0.19 0.18 6.59 0.00 0.01 36.29 0.00 0.00 46.26 0.00 0.00 24.77 0.08 0.08 3.05
Mercury (Hg) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All measurements are in mg/L unless otherwise noted
Bold  indicates values at half detection limits
Highlighted values indicate RPD calculations over 20%
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Appendix G-5.2.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2009

Sample ID
Date Sampled 04-Mar-09 04-Mar-09 29-Mar-09 29-Mar-09 27-May-09 27-May-09 27-Nov-09 27-Nov-09 26-Nov-09 26-Nov-09 31-Oct-09 31-Oct-09 27-Sep-09 27-Sep-09
Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
ALS Sample ID L740333-5 L740333-6 L749298-6 L749298-7 L771080-1 L771080-2 L844495-2 L844495-26 L844495-27 L844495-3 L837185-1 L837185-12 L824535-2 L824535-12
Matrix 5 x DL Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD Water Water RPD
Total Metals (cont'd)
Molybdenum (Mo) 0.00 0.00 0.00 5.13 0.00 0.00 0.44 0.00 0.00 3.66 0.00 0.00 8.19 0.00 0.00 0.62 0.00 0.00 3.91 0.00 0.00 6.34
Nickel (Ni) 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phosphorus (P) 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 0.25 1.78 1.78 0.00 1.68 1.68 0.00 0.57 0.54 5.24 0.52 0.53 2.10 0.20 0.17 0.22 0.24 1.28 1.20 6.45
Selenium (Se) 0.00 0.00 0.00 4.17 0.00 0.00 1.56 0.00 0.00 3.57 0.00 0.00 6.90 0.00 0.00 6.97 0.00 0.00 0.00 0.00 20.47
Silicon (Si) 0.25 2.88 2.89 0.35 2.67 2.68 0.37 1.91 1.81 5.38 1.76 1.74 1.14 1.93 1.91 1.04 1.90 1.87 1.59 6.24 6.06 2.93
Silver (Ag) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium (Na) 10.00 3.50 3.50 3.50 3.40 1.00 1.00 2.50 2.40 1.00 1.00 2.10 2.10 1.00 1.00
Strontium (Sr) 0.00 0.37 0.39 4.52 0.37 0.37 0.54 0.27 0.25 4.24 0.32 0.31 4.15 0.24 0.24 1.24 0.25 0.26 5.51 0.11 0.11 6.45
Thallium (Tl) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tin (Sn) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Titanium (Ti) 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.15 0.14 6.14
Uranium (U) 0.00 0.00 0.00 0.57 0.00 0.00 1.05 0.00 0.00 1.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.42
Vanadium (V) 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 5.56
Zinc (Zn) 0.04 0.12 0.13 1.60 0.10 0.10 1.50 0.01 0.01 0.00 0.00 0.02 0.02 0.00 0.00 0.02 0.02
Dissolved Metals
Aluminum (Al) 0.01 0.04 0.04 1.29 0.05 0.05 2.81 0.03 0.03 9.52 0.01 0.01 15.13 0.01 0.01 2.41 0.00 0.00 0.05 0.04 23.23
Antimony (Sb) 0.00 0.00 0.00 1.83 0.00 0.00 0.00 0.00 0.95 0.01 0.01 2.99 0.00 0.00 0.00 0.00 0.00 0.00 8.45
Arsenic (As) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Barium (Ba) 0.00 0.04 0.04 3.26 0.04 0.04 0.84 0.03 0.03 2.64 0.03 0.03 0.30 0.02 0.02 0.87 0.03 0.03 3.38 0.02 0.02 6.90
Beryllium (Be) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bismuth (Bi) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Boron (B) 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01
Cadmium (Cd) 0.00 0.00 0.00 5.58 0.00 0.00 1.74 0.00 0.00 7.25 0.00 0.00 0.00 0.00 4.85 0.00 0.00 0.00 0.00 0.00 3.12
Calcium (Ca) 0.10 68.10 69.70 2.32 67.90 65.90 2.99 60.30 58.40 3.20 25.90 27.50 5.99 23.30 21.40 8.50 22.80 23.70 3.87 18.40 18.00 2.20
Chromium (Cr) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cobalt (Co) 0.00 0.00 0.00 1.74 0.00 0.00 0.91 0.00 0.00 4.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Copper (Cu) 0.00 0.00 0.00 3.07 0.00 0.00 3.36 0.01 0.01 4.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.86
Iron (Fe) 0.15 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.04 0.02
Lead (Pb) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lithium (Li) 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Magnesium (Mg) 0.03 5.57 5.69 2.13 5.86 5.61 4.36 4.63 4.93 6.28 4.98 5.34 6.98 5.70 5.20 9.17 7.71 7.62 1.17 1.49 1.43 4.11
Manganese (Mn) 0.00 0.27 0.27 0.73 0.19 0.19 2.61 0.18 0.19 2.71 0.00 0.00 5.07 0.00 0.00 7.44 0.00 0.00 0.02 0.02 2.25
Mercury (Hg) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Molybdenum (Mo) 0.00 0.00 0.00 1.65 0.00 0.00 0.92 0.00 0.00 1.99 0.00 0.00 0.90 0.00 0.00 1.52 0.00 0.00 2.26 0.00 0.00 7.95
Nickel (Ni) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phosphorus (P) 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Potassium (K) 0.25 1.78 1.82 2.22 1.63 1.59 2.48 0.59 0.63 5.76 0.46 0.49 5.45 0.18 0.16 0.23 0.24 0.73 0.73 0.28
Selenium (Se) 0.00 0.00 0.00 3.96 0.00 0.00 6.93 0.00 0.00 6.78 0.00 0.00 25.64 0.00 0.00 19.42 0.00 0.00 0.00 0.00
Silicon (Si) 0.25 2.52 2.53 0.40 2.43 2.41 0.83 1.68 1.65 1.80 1.67 1.67 0.00 1.93 1.91 1.04 1.83 1.82 0.55 1.75 1.74 0.57
Silver (Ag) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sodium (Na) 10.00 3.50 3.60 3.40 3.50 1.00 1.00 2.50 2.50 1.00 1.00 2.00 2.00 1.00 1.00
Strontium (Sr) 0.00 0.38 0.39 2.89 0.36 0.36 0.28 0.27 0.28 2.55 0.29 0.31 4.36 0.23 0.22 6.17 0.26 0.26 2.31 0.10 0.09 6.67
Thallium (Tl) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tin (Sn) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Titanium (Ti) 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Uranium (U) 0.00 0.00 0.00 2.13 0.00 0.00 6.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.10
Vanadium (V) 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zinc (Zn) 0.01 0.05 0.05 7.06 0.02 0.02 0.86 0.01 0.01 2.08 0.00 0.00 0.02 0.02 2.53 0.00 0.00 0.00 0.00
All measurements are in mg/L unless otherwise noted
Bold  indicates values at half detection limits
Highlighted values indicate RPD calculations over 20%
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Appendix G-5.3.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2010

Station Name UR1 UR1 Duplicate SC2 SC2 Duplicate SC3 SC3 Duplicate MC2 MC2 Duplicate UR2 UR2 Duplicate
Date 1/17/2010 1/17/2010 12/15/2010 12/15/2010 5/26/2010 5/26/2010 8/27/2010 8/27/2010 8/27/2010 8/27/2010
ALS Sample ID L855505-1 L855505-11 L963831-1 L963831-5 L891484-12 L891484-15 L926457-19 L926457-33 L926457-2 L926457-32
Sampling Session 5 MDL Jan-10 Jan-10 RPD (%) 5 MDL 10-Dec 10-Dec RPD (%) 5 MDL May-10 May-10 RPD (%) 5 MDL Aug-10 Aug-10 RPD (%) 5 MDL Aug-10 Aug-10 RPD (%)
Physical Tests
Colour, True color unit 25 <5.0 <5.0 25 <5.0 <5.0 25 <5.0 <5.0 25.0 <5.0 <5.0 25.0 <5.0 <5.0
Conductivity µS/cm 10 256 260 1.6 10 409 410 0.2 10 210 210 10 176 178 1.1 10 99.1 101 1.9
Hardness (as CaCO3) mg/L 2.5 121 118 2.5 2.5 167 197 16.5 2.5 94.1 93.9 0.2 2.5 71.0 73.9 4.0 2.5 43.4 44.2 1.8
pH pH unit 0.5 7.81 8.05 3.0 0.5 7.85 7.9 0.6 0.5 7.96 7.98 0.3 0.5 7.32 7.86 7.1 0.5 8.03 8.05 0.2
Total Suspended Solids mg/L 15 9.3 9.3 15 15.5 15.5 15 89.5 85.5 4.6 15.0 87.5 89.0 1.7 15.0 48.5 48.0 1.0
Total Dissolved Solids mg/L 50 166 167 0.6 50 267 256 4.2 50 143 140 2.1 50 109 115 5.4 50 58 79 30.7
Turbidity NTU 0.5 6.82 6.74 1.2 0.5 27.5 27.3 0.7 0.5 80.6 72.2 11.0 0.5 66.8 68.4 2.4 0.5 39.1 35.9 8.5
Anions and Nutrients
Acidity (as CaCO3) mg/L 5 3.8 2.7 33.8 5 6.2 5.9 5.0 5 4.1 3.9 5.0 5.9 5.0 16.5 5 4.1 4.1
Alkalinity, Bicarbonate (as CaCO3) mg/L 10 70.4 70.9 0.7 10 74.7 74.5 0.3 10 34.6 35.8 3.4 10.0 21.0 24.0 13.3 5 32.8 31.9 2.8
Alkalinity, Carbonate (as CaCO3) mg/L 10 <2.0 <2.0 10 <2.0 <2.0 10 <2.0 <2.0 10.0 <2.0 <1.0 5.0 <1.0 <1.0
Alkalinity, Hydroxide (as CaCO3) mg/L 10 <2.0 <2.0 10 <2.0 <2.0 10 <2.0 <2.0 10.0 <2.0 <1.0 5.0 <1.0 <1.0
Alkalinity, Total (as CaCO3) mg/L 10 70.4 70.9 0.7 10 74.7 74.5 0.3 10 34.6 35.8 3.4 10.0 21.0 24.0 13.3 5 32.8 31.9 2.8
Ammonia as N mg/L 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050
Bromide (Br) mg/L 0.25 <0.050 <0.050 0.25 <0.050 <0.050 0.25 <0.050 <0.050 0.250 <0.050 <0.050 0.250 <0.050 <0.050
Chloride (Cl) mg/L 2.5 <0.50 <0.50 2.5 <0.50 <0.50 2.5 <0.50 <0.50 2.50 <0.50 <0.50 2.50 <0.50 <0.50
Fluoride (F) mg/L 0.1 0.061 0.053 0.1 0.191 0.191 0.1 0.100 0.100 0.1 0.115 0.101 13.0 0.100 0.032 <0.020
Nitrate (as N) mg/L 0.025 0.0986 0.102 0.025 0.085 0.0853 0.4 0.025 0.0697 0.0698 0.1 0.025 0.0190 0.0175 0.025 0.0290 0.0155 Dif>2DL
Nitrite (as N) mg/L 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L 0.25 <0.050 <0.050 0.25 <0.050 <0.050 0.25 <0.050 <0.050 0.250 <0.050 <0.050 0.250 <0.050 <0.050
Total Nitrogen mg/L 0.25 0.140 0.110 0.25 0.08 0.07 0.25 0.050 0.080 0.250 <0.050 <0.050 0.250 <0.050 <0.050
Ortho Phosphate as P mg/L 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.005 0.0017 0.0016 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010
Total Phosphate as P mg/L 0.01 0.0086 0.0209 Dif>2DL 0.01 0.0701 0.0678 3.3 0.1 0.303 0.265 13.4 0.1 0.101 0.148 37.8 0.01 0.0584 0.0577 1.2
Sulphate (SO4) mg/L 2.5 59.6 60.6 1.7 2.5 132 132 2.5 65.2 64.9 0.5 2.5 58.8 51.5 13.2 2.50 16.8 9.20 58.5
Cyanides
Cyanide, Weak Acid Dissociable mg/L
Cyanide, Total mg/L 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010
Thiocyanate mg/L
Organic / Inorganic Carbon
Total Organic Carbon mg/L 2.5 0.61 0.60 2.5 0.54 <0.50 2.5 <0.50 <0.50 2.50 <0.50 <0.50 2.50 <0.50 <0.50
Total Metals
Aluminum (Al) mg/L 0.005 0.237 0.231 2.6 0.015 0.898 0.849 5.6 0.005 2.57 2.58 0.4 0.005 2.12 2.38 11.6 0.005 0.736 1.92 89.2
Antimony (Sb) mg/L 0.0005 0.00176 0.00177 0.6 0.0005 0.00069 0.00068 1.5 0.0005 0.00101 0.00104 2.9 0.0005 0.00168 0.00058 97.3 0.00050 0.00041 0.00050
Arsenic (As) mg/L 0.0005 0.00082 0.00080 2.5 0.0005 0.00463 0.00443 4.4 0.0005 0.0164 0.0162 1.2 0.0005 0.00311 0.00344 10.1 0.00050 0.00115 0.00160 32.7
Barium (Ba) mg/L 0.00025 0.0344 0.0346 0.6 0.00025 0.0415 0.0394 5.2 0.00025 0.0974 0.0945 3.0 0.00025 0.0842 0.0915 8.3 0.00025 0.0354 0.0569 46.6
Beryllium (Be) mg/L 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050
Bismuth (Bi) mg/L 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050
Boron (B) mg/L 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.050 <0.010 <0.010 0.050 <0.010 <0.010
Cadmium (Cd) mg/L 0.000085 0.000522 0.000515 1.4 0.00005 0.00288 0.0028 2.8 0.00005 0.00219 0.00220 0.5 0.00005 0.00221 0.00229 3.6 0.00005 0.000156 0.000163 4.4
Calcium (Ca) mg/L 0.1 42.7 40.9 4.3 0.1 71.2 69.6 2.3 0.1 34.4 35.1 2.0 0.1 26.9 28.5 5.8 0.1 15.8 17.5 10.2
Chromium (Cr) mg/L 0.0025 <0.00050 <0.00050 0.0005 0.00028 0.00033 0.001 0.00167 0.00171 2.4 0.00100 0.00072 0.00090 0.0 0.001 0.00096 0.00273 Dif>2DL
Cobalt (Co) mg/L 0.0005 0.00061 0.00066 7.9 0.0005 0.00304 0.00297 2.3 0.0005 0.00340 0.00352 3.5 0.0005 0.00336 0.00359 6.6 0.0005 0.00071 0.00106 39.5
Copper (Cu) mg/L 0.0005 0.0339 0.0349 2.9 0.0025 0.225 0.218 3.2 0.0005 0.128 0.131 2.3 0.0005 0.213 0.218 2.3 0.0005 0.0155 0.0157 1.3
Iron (Fe) mg/L 0.15 0.884 0.866 2.1 0.15 4.21 4.08 3.1 0.15 7.09 7.30 2.9 0.15 5.41 5.79 6.8 0.15 1.24 2.30 59.9
Lead (Pb) mg/L 0.00025 0.000622 0.000627 0.8 0.00025 0.00214 0.00211 1.4 0.00025 0.00425 0.00412 3.1 0.00025 0.00488 0.00528 7.9 0.00025 0.00134 0.00153 13.2
Lithium (Li) mg/L 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050
Magnesium (Mg) mg/L 0.025 4.67 4.52 3.3 0.025 6.31 6.21 1.6 0.025 3.29 3.41 3.6 0.025 2.33 2.52 7.8 0.025 1.51 1.96 25.9
Manganese (Mn) mg/L 0.00025 0.0899 0.0898 0.1 0.00025 0.351 0.343 2.3 0.00025 0.219 0.221 0.9 0.00025 0.326 0.349 6.8 0.00025 0.0563 0.0768 30.8
Mercury (Hg) mg/L 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.000050 <0.000010 <0.000010 0.000050 <0.000010 <0.000010
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
Dif>2DL - duplicate values that were less than the 5xDL and had a difference between values greater than 2xDL.
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Appendix G-5.3.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2010

Station Name UR1 UR1 Duplicate SC2 SC2 Duplicate SC3 SC3 Duplicate MC2 MC2 Duplicate UR2 UR2 Duplicate
Date 1/17/2010 1/17/2010 12/15/2010 12/15/2010 5/26/2010 5/26/2010 8/27/2010 8/27/2010 8/27/2010 8/27/2010
ALS Sample ID L855505-1 L855505-11 L963831-1 L963831-5 L891484-12 L891484-15 L926457-19 L926457-33 L926457-2 L926457-32
Sampling Session 5 MDL Jan-10 Jan-10 RPD (%) 5 MDL 10-Dec 10-Dec RPD (%) 5 MDL May-10 May-10 RPD (%) 5 MDL Aug-10 Aug-10 RPD (%) 5 MDL Aug-10 Aug-10 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00025 0.00165 0.00159 3.7 0.00025 0.00282 0.00272 3.6 0.00025 0.00233 0.00240 3.0 0.00025 0.00168 0.00183 8.5 0.00025 0.00162 0.00158 2.5
Nickel (Ni) mg/L 0.0025 0.00106 0.00113 0.0025 0.00283 0.00258 9.2 0.0025 0.00217 0.00232 0.0025 0.00153 0.00174 0.0025 0.00138 0.00192
Phosphorus (P) mg/L 1.5 <0.30 <0.30 1.5 <0.30 <0.30 1.5 0.30 <0.30 1.50 <0.30 <0.30 1.50 <0.30 <0.30
Potassium (K) mg/L 0.25 0.945 0.933 1.3 0.25 1.83 1.75 4.5 0.25 1.46 1.49 2.0 0.25 0.822 0.944 13.8 0.25 0.764 1.22 46.0
Selenium (Se) mg/L 0.001 0.00122 0.00117 4.2 0.0005 0.00226 0.00227 0.4 0.001 0.00170 0.00189 10.6 0.001 0.00127 0.00121 4.8 0.001 0.00041 0.00025
Silicon (Si) mg/L 0.25 2.28 2.27 0.4 0.25 3 2.88 4.1 0.25 6.05 5.68 6.3 0.25 3.77 4.95 27.1 0.25 2.24 4.23 61.5
Silver (Ag) mg/L 0.00005 0.000012 <0.000010 0.00005 <0.000010 <0.000010 0.00005 0.000081 0.000075 7.7 0.00005 0.000044 0.000045 0.00005 0.000013 0.000047 Dif>2DL
Sodium (Na) mg/L 10 2.7 2.7 10 2.9 2.8 10 <2.0 <2.0 10.0 <2.0 <2.0 10.0 <2.0 <2.0
Strontium (Sr) mg/L 0.0005 0.283 0.276 2.5 0.0005 0.375 0.371 1.1 0.0005 0.186 0.187 0.5 0.0005 0.142 0.149 4.8 0.0005 0.0825 0.0940 13.0
Thallium (Tl) mg/L 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010
Tin (Sn) mg/L 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010
Titanium (Ti) mg/L 0.05 0.011 0.011 0.05 <0.010 <0.010 0.05 0.115 0.132 13.8 0.05 0.072 0.095 27.5 0.05 0.047 0.108 Dif>2DL
Uranium (U) mg/L 0.00005 0.000216 0.000215 0.5 0.00005 0.000528 0.000521 1.3 0.00005 0.000357 0.000351 1.7 0.00005 0.000333 0.000334 0.3 0.00005 0.000181 0.000238 27.2
Vanadium (V) mg/L 0.005 <0.0010 <0.0010 0.005 0.0012 0.0011 0.005 0.0075 0.0077 2.6 0.005 0.0053 0.0062 15.7 0.005 0.0026 0.0065 Dif>2DL
Zinc (Zn) mg/L 0.005 0.0366 0.0366 0.015 0.191 0.184 3.7 0.005 0.170 0.171 0.6 0.005 0.146 0.152 4.0 0.005 0.0141 0.0148 4.8
Dissolved Metals
Aluminum (Al) mg/L 0.005 0.0271 0.0289 6.4 0.015 0.0151 0.0717 130.4 0.005 0.0155 0.0158 1.9 0.005 0.0154 0.0138 11.0 0.005 0.0557 0.0378 38.3
Antimony (Sb) mg/L 0.0005 0.00173 0.00171 1.2 0.0005 0.00055 0.00057 3.6 0.0005 0.00047 0.00046 0.0005 0.00022 0.00023 0.0005 0.00035 0.00036
Arsenic (As) mg/L 0.0005 0.00016 0.00013 0.0005 0.00041 <0.00010 0.0005 0.00012 0.00014 0.00050 <0.00010 <0.00010 0.0005 0.00017 0.00016
Barium (Ba) mg/L 0.00025 0.0320 0.0320 0.00025 0.0419 0.0365 13.8 0.00025 0.0277 0.0285 2.8 0.00025 0.0290 0.0306 5.4 0.00025 0.0235 0.0227 3.5
Beryllium (Be) mg/L 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050
Bismuth (Bi) mg/L 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.0025 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050
Boron (B) mg/L 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.050 <0.010 <0.010 0.050 <0.010 <0.010
Cadmium (Cd) mg/L 0.000085 0.000348 0.000342 1.7 0.00005 0.000055 0.00115 181.7 0.00005 0.000682 0.000660 3.3 0.00005 0.00156 0.00163 4.4 0.00005 0.000085 0.000079 7.3
Calcium (Ca) mg/L 0.1 41.0 40.1 2.2 0.1 59 68.6 15.0 0.1 33.6 33.5 0.3 0.1 25.3 26.3 3.9 0.1 15.4 15.8 2.6
Chromium (Cr) mg/L 0.0025 <0.00050 <0.00050 0.0005 <0.00010 0.00014 0.001 <0.00020 <0.00020 0.00100 <0.00020 <0.00020 0.00100 <0.00020 <0.00020
Cobalt (Co) mg/L 0.0005 0.00046 0.00047 0.0005 0.00023 0.00244 Dif>2DL 0.0005 0.00164 0.00158 3.7 0.0005 0.00240 0.00253 5.3 0.0005 0.00015 0.00013
Copper (Cu) mg/L 0.0005 0.00292 0.00301 3.0 0.0025 0.00371 0.00402 8.0 0.0005 0.00123 0.00148 18.5 0.0005 0.00411 0.00388 5.8 0.0005 0.00076 0.00064 17.1
Iron (Fe) mg/L 0.15 <0.030 <0.030 0.15 <0.030 <0.030 0.15 <0.030 <0.030 0.150 <0.030 <0.030 0.150 0.035 <0.030
Lead (Pb) mg/L 0.00025 <0.000050 <0.000050 0.00025 <0.000050 <0.000050 0.00025 <0.000050 <0.000050 0.000250 <0.000050 <0.000050 0.000250 <0.000050 <0.000050
Lithium (Li) mg/L 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.025 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050
Magnesium (Mg) mg/L 0.025 4.48 4.43 1.1 0.025 4.76 6.27 27.4 0.025 2.44 2.47 1.2 0.025 1.90 1.97 3.6 0.025 1.19 1.16 2.6
Manganese (Mn) mg/L 0.00025 0.0716 0.0733 2.3 0.00025 0.0417 0.325 154.5 0.00025 0.133 0.130 2.3 0.00025 0.269 0.283 5.1 0.00025 0.0249 0.0253 1.6
Mercury (Hg) mg/L 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.000050 <0.000010 <0.000010 0.000050 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.00025 0.00158 0.00149 5.9 0.00025 0.00147 0.00231 44.4 0.00025 0.00159 0.00163 2.5 0.00025 0.00104 0.00116 10.9 0.00025 0.00152 0.00144 5.4
Nickel (Ni) mg/L 0.0025 0.00069 0.00079 0.0025 0.00068 0.00207 101.1 0.0025 0.00068 0.00072 0.0025 0.00090 0.00103 0.00250 <0.00050 <0.00050
Phosphorus (P) mg/L 1.5 <0.30 <0.30 1.5 <0.30 <0.30 1.5 <0.30 <0.30 1.50 <0.30 <0.30 1.50 <0.30 <0.30
Potassium (K) mg/L 0.25 0.898 0.898 0.25 0.518 1.76 109.0 0.25 0.840 0.844 0.5 0.25 0.361 0.373 3.3 0.25 0.673 0.664 1.3
Selenium (Se) mg/L 0.001 0.00122 0.00123 0.8 0.0005 0.00081 0.00213 89.8 0.001 0.00126 0.00121 4.0 0.001 0.00123 0.00101 19.6 0.001 0.00040 0.00023
Silicon (Si) mg/L 0.25 2.06 2.11 2.4 0.25 1.85 2.3 21.7 0.25 1.29 1.25 3.1 0.25 1.14 1.12 1.8 0.25 1.15 1.13 1.8
Silver (Ag) mg/L 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.00005 <0.000010 <0.000010 0.000050 <0.000010 <0.000010 0.000050 <0.000010 <0.000010
Sodium (Na) mg/L 10 2.4 2.4 10 <2.0 2.8 10 <2.0 <2.0 10.0 <2.0 <2.0 10.0 <2.0 <2.0
Strontium (Sr) mg/L 0.0005 0.277 0.270 2.6 0.0005 0.32 0.371 14.8 0.0005 0.177 0.176 0.6 0.0005 0.134 0.141 5.1 0.0005 0.0870 0.0853 2.0
Thallium (Tl) mg/L 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010
Tin (Sn) mg/L 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.0005 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010
Titanium (Ti) mg/L 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.05 <0.010 <0.010 0.050 <0.010 <0.010 0.050 <0.010 <0.010
Uranium (U) mg/L 0.00005 0.000165 0.000168 1.8 0.00005 0.000109 0.000408 115.7 0.00005 0.000070 0.000068 2.9 0.00005 0.000012 0.000011 0.000050 0.000128 0.000130 1.6
Vanadium (V) mg/L 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.005 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010
Zinc (Zn) mg/L 0.005 0.0144 0.0145 0.7 0.015 0.0044 0.0334 Dif>2DL 0.005 0.0266 0.0234 12.8 0.005 0.0769 0.0811 5.3 0.005 0.0019 0.0023
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
Dif>2DL - duplicate values that were less than the 5xDL and had a difference between values greater than 2xDL.
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Appendix G-5.3.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2010

Station Name UR1A UR1A Duplicate MC1A MCT Duplicate SUNR SUNR Duplicate SUNR SUNR Duplicate
Date 5/1/2010 5/1/2010 9/28/2010 9/28/2010 3/3/2010 3/3/2010 3/28/2010 3/28/2010
ALS Sample ID L884476-8 L884476-11 L938295-8 L938295-15 L866873-3 L866873-12 L873292-3 L873292-5
Sampling Session 5 MDL Apr-10 Apr-10 RPD (%) 5 MDL Sep-10 Sep-10 RPD (%) Feb-10 5 MDL Feb-10 RPD (%) 5 MDL Mar-10 Mar-10 RPD (%)
Physical Tests
Colour, True color unit 25.0 <5.0 <5.0 25.0 2.5 <5.0 <5.0 25.0 <5.0 25.0 <5.0 <5.0
Conductivity µS/cm 10 135 135 10 96.8 97.1 0.3 232 10 233 0.4 10 212 215 1.4
Hardness (as CaCO3) mg/L 2.5 63.5 65.5 3.1 2.5 38.5 40.9 6.0 107 2.5 108 0.9 2.5 101 100 1.0
pH pH unit 0.5 8.10 8.08 0.2 0.5 7.23 7.24 0.1 8.07 0.50 8.00 0.9 0.5 7.84 8.03 2.4
Total Suspended Solids mg/L 15.0 <3.0 <3.0 15 299 286 4.4 <3.0 15 3.8 15.0 6.7 <3.0
Total Dissolved Solids mg/L 50 80 77 3.8 50 60 56 6.9 148 50 144 2.7 50 137 132 3.7
Turbidity NTU 0.50 1.50 2.00 28.6 0.5 214 185 14.5 0.47 0.5 0.94 Dif>2DL 0.5 3.58 3.27 9.1
Anions and Nutrients
Acidity (as CaCO3) mg/L 5 2.8 2.9 5 5.5 4.8 2.7 5.0 3.0 5 3.0 2.3
Alkalinity, Bicarbonate (as CaCO3) mg/L 10 47.6 48.3 1.5 5 11.4 11.7 2.6 65.3 10 65.1 0.3 10 73.1 75.2 2.8
Alkalinity, Carbonate (as CaCO3) mg/L 10.0 <2.0 <2.0 5.0 <1.0 <2.0 <2.0 10.0 <2.0 10.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) mg/L 10.0 <2.0 <2.0 5.0 <1.0 <2.0 <2.0 10.0 <2.0 10.0 <2.0 <2.0
Alkalinity, Total (as CaCO3) mg/L 10 47.6 48.3 1.5 5 11.4 11.7 2.6 65.3 10 65.1 0.3 10 73.1 75.2 2.8
Ammonia as N mg/L 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 <0.0050 0.0250 <0.0050 0.0250 <0.0050 <0.0050
Bromide (Br) mg/L 0.250 <0.050 <0.050 0.250 <0.050 <0.050 <0.050 0.250 <0.050 0.250 <0.050 <0.050
Chloride (Cl) mg/L 2.50 <0.50 <0.50 2.50 <0.50 <0.50 <0.50 2.50 <0.50 2.50 <0.50 <0.50
Fluoride (F) mg/L 0.1 0.027 0.028 0.1 0.088 0.088 0.082 0.1 0.082 0.1 0.074 0.075
Nitrate (as N) mg/L 0.025 0.175 0.174 0.6 0.025 0.0059 0.0071 0.218 0.025 0.219 0.5 0.025 0.304 0.304
Nitrite (as N) mg/L 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Total Kjeldahl Nitrogen mg/L 0.25 0.095 0.076 0.250 <0.050 <0.050 0.072 0.25 0.051 0.250 0.066 <0.050
Total Nitrogen mg/L 0.250 0.270 0.250 0.250 <0.050 <0.050 0.290 0.250 0.270 7.1 0.250 0.370 0.350 5.6
Ortho Phosphate as P mg/L 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Total Phosphate as P mg/L 0.01 0.0063 0.0043 37.7 0.1 0.51 0.47 8.2 0.0027 0.01 0.0106 Dif>2DL 0.01 0.0055 0.0065
Sulphate (SO4) mg/L 2.5 18.6 18.6 2.5 30.5 30.3 0.7 48.4 2.5 48.4 2.5 42.6 42.6
Cyanides
Cyanide, Weak Acid Dissociable mg/L <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Cyanide, Total mg/L 0.005 0.0011 0.0015 0.0050 <0.0010 <0.0010 <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Thiocyanate mg/L <0.50 2.50 <0.50 2.50 <0.50 <0.50
Organic / Inorganic Carbon
Total Organic Carbon mg/L 1 0.96 0.94 2.50 <0.50 <0.50 <0.50 2.50 <0.50 2.5 0.59 0.68
Total Metals
Aluminum (Al) mg/L 0.005 0.0971 0.0984 1.3 0.015 1.56 4.94 104.0 0.0172 0.0050 0.0190 9.9 0.005 0.178 0.145 20.4
Antimony (Sb) mg/L 0.0005 0.00169 0.00177 4.6 0.0005 0.00079 0.00138 54.4 0.00010 0.00050 0.00010 0.00050 0.00010 <0.00010
Arsenic (As) mg/L 0.0005 0.00031 0.00031 0.0005 0.00673 0.0114 51.5 0.00021 0.0005 0.00023 0.0005 0.00028 0.00027
Barium (Ba) mg/L 0.00025 0.0226 0.0248 9.3 0.00025 0.113 0.267 81.1 0.0440 0.0003 0.0450 2.2 0.00025 0.0448 0.0441 1.6
Beryllium (Be) mg/L 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Bismuth (Bi) mg/L 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Boron (B) mg/L 0.050 <0.010 <0.010 0.050 <0.010 <0.010 <0.010 0.050 <0.010 0.050 <0.010 <0.010
Cadmium (Cd) mg/L 0.00005 0.000047 0.000047 0.00005 0.000981 0.00106 7.7 0.000032 0.00005 0.000037 0.00005 0.000040 0.000037
Calcium (Ca) mg/L 0.1 21.5 23.2 7.6 0.1 16.7 17.9 6.9 41.4 0.1 41.8 1.0 0.1 38.2 37.5 1.8
Chromium (Cr) mg/L 0.00250 <0.00050 <0.00050 0.001 0.00043 0.00155 Dif>2DL <0.00050 0.00250 <0.00050 0.0025 0.00072 0.00062
Cobalt (Co) mg/L 0.0005 <0.00010 0.00011 0.0005 0.00225 0.00393 54.4 <0.00010 0.00050 <0.00010 0.00050 0.00024 0.00020
Copper (Cu) mg/L 0.00050 0.00095 0.00090 5.4 0.0025 0.0689 0.0824 17.8 0.00044 0.0005 0.00051 0.0005 0.00176 0.00159 10.1
Iron (Fe) mg/L 0.150 0.156 0.150 0.15 3.08 8.31 91.8 <0.030 0.150 <0.030 0.15 0.271 0.214 23.5
Lead (Pb) mg/L 0.00025 0.000176 0.000191 0.00025 0.00525 0.00787 39.9 0.000073 0.00025 0.000076 0.00025 0.000606 0.000494 20.4
Lithium (Li) mg/L 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 <0.0050 0.0250 <0.0050 0.0250 <0.0050 <0.0050
Magnesium (Mg) mg/L 0.025 3.32 3.59 7.8 0.025 0.932 2.09 76.6 2.27 0.025 2.27 0.025 2.28 2.25 1.3
Manganese (Mn) mg/L 0.00025 0.00731 0.00778 6.2 0.00025 0.28 0.387 32.1 0.00113 0.00025 0.00140 21.3 0.00025 0.00898 0.00766 15.9
Mercury (Hg) mg/L 0.000050 <0.000010 <0.000010 0.00005 0.000097 0.000034 Dif>2DL <0.000010 0.000050 <0.000010 0.000050 <0.000010 <0.000010
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
Dif>2DL - duplicate values that were less than the 5xDL and had a difference between values greater than 2xDL.
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Appendix G-5.3.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2010

Station Name UR1A UR1A Duplicate MC1A MCT Duplicate SUNR SUNR Duplicate SUNR SUNR Duplicate
Date 5/1/2010 5/1/2010 9/28/2010 9/28/2010 3/3/2010 3/3/2010 3/28/2010 3/28/2010
ALS Sample ID L884476-8 L884476-11 L938295-8 L938295-15 L866873-3 L866873-12 L873292-3 L873292-5
Sampling Session 5 MDL Apr-10 Apr-10 RPD (%) 5 MDL Sep-10 Sep-10 RPD (%) Feb-10 5 MDL Feb-10 RPD (%) 5 MDL Mar-10 Mar-10 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.000250 0.000586 0.000660 11.9 0.00025 0.000866 0.0014 47.1 0.00822 0.00025 0.00829 0.8 0.00025 0.00822 0.00829 0.8
Nickel (Ni) mg/L 0.0025 0.00063 0.00064 0.0025 0.00086 0.00195 Dif>2DL <0.00050 0.00250 <0.00050 0.0025 0.00069 0.00059
Phosphorus (P) mg/L 1.50 <0.30 <0.30 1.5 0.37 0.46 <0.30 1.50 <0.30 1.50 <0.30 <0.30
Potassium (K) mg/L 0.25 0.353 0.378 6.8 0.25 0.624 1.5 82.5 1.39 0.25 1.41 1.4 0.25 1.44 1.42 1.4
Selenium (Se) mg/L 0.001 0.00043 0.00034 0.001 0.0004 0.00074 0.00049 0.001 0.00054 0.001 0.00045 0.00042
Silicon (Si) mg/L 0.25 1.93 1.88 2.6 0.25 2.89 8.7 100.3 2.21 0.25 2.23 0.9 0.25 2.27 2.22 2.2
Silver (Ag) mg/L 0.000050 <0.000010 <0.000010 0.00005 0.000028 0.000157 Dif>2DL <0.000010 0.000050 <0.000010 0.000050 <0.000010 <0.000010
Sodium (Na) mg/L 10.0 <2.0 <2.0 10.0 <2.0 <2.0 <2.0 10.0 <2.0 10.0 <2.0 <2.0
Strontium (Sr) mg/L 0.0005 0.179 0.194 8.0 0.0005 0.099 0.11 10.5 0.372 0.0005 0.371 0.3 0.0005 0.331 0.321 3.1
Thallium (Tl) mg/L 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 <0.00010 0.00050 <0.00010 0.00050 <0.00010 <0.00010
Tin (Sn) mg/L 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 <0.00010 0.00050 <0.00010 0.00050 <0.00010 <0.00010
Titanium (Ti) mg/L 0.050 <0.010 <0.010 0.05 0.043 0.261 Dif>2DL <0.010 0.050 <0.010 0.05 0.014 0.012
Uranium (U) mg/L 0.00005 0.000022 0.000026 0.00005 0.000194 0.000325 50.5 0.000948 0.00005 0.000982 3.5 0.00005 0.000988 0.000983 0.5
Vanadium (V) mg/L 0.0050 <0.0010 <0.0010 0.005 0.0029 0.0107 Dif>2DL <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Zinc (Zn) mg/L 0.005 0.0037 0.0039 0.015 0.0657 0.0821 22.2 <0.0010 0.0050 <0.0010 0.005 0.0014 0.0014
Dissolved Metals
Aluminum (Al) mg/L 0.005 0.0126 0.0118 6.6 0.015 0.003 0.0035 <0.0040 0.0200 <0.0040 0.005 0.0061 0.0064 4.8
Antimony (Sb) mg/L 0.0005 0.00165 0.00172 4.2 0.0005 0.00051 0.00049 <0.00010 0.00050 <0.00010 0.0005 <0.00010 0.00011
Arsenic (As) mg/L 0.0005 0.00021 0.00021 0.00050 <0.00010 <0.00010 0.00022 0.0005 0.00022 0.0005 0.00021 0.00021
Barium (Ba) mg/L 0.00025 0.0212 0.0222 4.6 0.00025 0.0478 0.0493 3.1 0.0434 0.00025 0.0439 1.1 0.00025 0.0405 0.0411 1.5
Beryllium (Be) mg/L 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Bismuth (Bi) mg/L 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Boron (B) mg/L 0.050 <0.010 <0.010 0.050 <0.010 <0.010 <0.010 0.050 <0.010 0.050 <0.010 <0.010
Cadmium (Cd) mg/L 0.00005 0.000041 0.000042 0.00005 0.000681 0.000685 0.6 0.000031 0.00005 0.000028 0.00005 0.000031 0.000032
Calcium (Ca) mg/L 0.1 20.2 20.8 2.9 0.1 14.4 15.4 6.7 39.4 0.1 39.6 0.5 0.1 36.9 36.8 0.3
Chromium (Cr) mg/L 0.00250 <0.00050 <0.00050 0.00100 <0.00020 <0.00020 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Cobalt (Co) mg/L 0.00050 <0.00010 <0.00010 0.0005 0.00109 0.00116 6.2 <0.00010 0.00050 <0.00010 0.00050 <0.00010 <0.00010
Copper (Cu) mg/L 0.0005 0.00062 0.00054 13.8 0.0025 0.00141 0.00138 0.00027 0.0005 0.00025 0.0005 0.00051 0.00055 7.5
Iron (Fe) mg/L 0.150 <0.030 <0.030 0.150 <0.030 <0.030 <0.030 0.150 <0.030 0.150 <0.030 <0.030
Lead (Pb) mg/L 0.000250 <0.000050 <0.000050 0.000250 <0.000050 <0.000050 <0.000050 0.000250 <0.000050 0.000250 <0.000050 <0.000050
Lithium (Li) mg/L 0.0250 <0.0050 <0.0050 0.0250 <0.0050 <0.0050 <0.0050 0.0250 <0.0050 0.0250 <0.0050 <0.0050
Magnesium (Mg) mg/L 0.025 3.15 3.28 4.0 0.025 0.602 0.617 2.5 2.17 0.025 2.19 0.9 0.025 2.07 2.06 0.5
Manganese (Mn) mg/L 0.00025 0.00336 0.00345 2.6 0.00025 0.131 0.133 1.5 0.000279 0.00025 0.000304 8.6 0.00025 0.00131 0.00120 8.8
Mercury (Hg) mg/L 0.000050 <0.000010 <0.000010 0.000050 <0.000010 <0.000010 <0.000010 0.000050 <0.000010 0.000050 <0.000010 <0.000010
Molybdenum (Mo) mg/L 0.00025 0.000581 0.000612 5.2 0.00025 0.000653 0.000635 2.8 0.00801 0.00025 0.00823 2.7 0.00025 0.00800 0.00817 2.1
Nickel (Ni) mg/L 0.00250 <0.00050 <0.00050 0.00250 <0.00050 <0.00050 <0.00050 0.00250 <0.00050 0.00250 <0.00050 <0.00050
Phosphorus (P) mg/L 1.50 <0.30 <0.30 1.50 <0.30 <0.30 <0.30 1.50 <0.30 1.50 <0.30 <0.30
Potassium (K) mg/L 0.25 0.322 0.332 3.1 0.25 0.224 0.236 1.35 0.25 1.37 1.5 0.25 1.36 1.36
Selenium (Se) mg/L 0.001 0.00051 0.00033 0.001 0.00029 0.00023 0.00046 0.001 0.00052 0.001 0.00057 0.00059
Silicon (Si) mg/L 0.25 1.87 1.82 2.7 0.25 1.05 1.02 2.9 2.24 0.25 2.25 0.4 0.25 2.04 2.06 1.0
Silver (Ag) mg/L 0.000050 <0.000010 <0.000010 0.000050 <0.000010 <0.000010 <0.000010 0.000050 <0.000010 0.000050 <0.000010 <0.000010
Sodium (Na) mg/L 10.0 <2.0 <2.0 10.0 <2.0 <2.0 <2.0 10.0 <2.0 10.0 <2.0 <2.0
Strontium (Sr) mg/L 0.0005 0.169 0.177 4.6 0.0005 0.0895 0.0925 3.3 0.361 0.0005 0.367 1.6 0.0005 0.318 0.317 0.3
Thallium (Tl) mg/L 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 <0.00010 0.00050 <0.00010 0.00050 <0.00010 <0.00010
Tin (Sn) mg/L 0.00050 <0.00010 <0.00010 0.00050 <0.00010 <0.00010 <0.00010 0.00050 <0.00010 0.00050 <0.00010 <0.00010
Titanium (Ti) mg/L 0.050 <0.010 <0.010 0.050 <0.010 <0.010 <0.010 0.050 <0.010 0.050 <0.010 <0.010
Uranium (U) mg/L 0.000050 0.000018 0.000020 0.000050 <0.000010 <0.000010 0.000928 0.00005 0.000945 1.8 0.000050 0.000940 0.000940
Vanadium (V) mg/L 0.0050 <0.0010 <0.0010 0.0050 <0.0010 <0.0010 <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
Zinc (Zn) mg/L 0.005 0.0025 0.0027 0.015 0.036 0.0371 3.0 <0.0010 0.0050 <0.0010 0.0050 <0.0010 <0.0010
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
Dif>2DL - duplicate values that were less than the 5xDL and had a difference between values greater than 2xDL.
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Appendix G-5.4.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2011

Site Name SUNR SUNR UR1 UR1 UR1A UR1A MC2 MC2 MCTR MCTR
Date 8/1/2011 8/1/2011 9/4/2011 9/4/2011 11/27/2011 11/27/2011 10/1/2011 10/1/2011 7/4/2011 7/4/2011
ALS Sample ID L1039955-8 L1039955-3 L1054465-6 L1054465-1 L1091310-12 L1091310-3 L1067383-25 L1067383-14 L1028827-15 L1028827-1
Parameter Aug-11 Aug-11 RPD (%) Sep-11 Sep-11 RPD (%) Nov-11 Nov-11 RPD (%) Sep-11 Sep-11 RPD (%) Jul-11 Jul-11 RPD (%)
Physical Parameter
Colour, True color unit <5.0 <5.0 N/A - <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 84.8 85.2 0.5 - 130 N/A 202 201 0.5 351 352 0.3 192 195 1.6
Hardness (as CaCO3) mg/L 36.5 36.3 0.5 58.1 57.2 1.6 91.5 90.3 1.3 152 154 1.3 87.6 87.4 0.2
pH pH unit 8.36 8.36 0.0 - 8.2 N/A 8.17 8.16 0.1 7.41 6.8 8.6 8.06 8 0.7
Total Suspended Solids mg/L 16.7 20 18.0 - 602 N/A <3.0 <3.0 N/A 62.7 64 2.1 82 66.9 20.3
Total Dissolved Solids mg/L 53 55 3.7 - 117 N/A 111 116 4.4 234 241 2.9 141 132 6.6
Turbidity NTU 17.6 16.8 4.7 - 495 N/A 0.76 0.86 12.3 94.5 97.6 3.2 62.3 41.7 39.6
Anions and Nutrients
Acidity (as CaCO3) mg/L <1.0 <1.0 N/A - 3.2 N/A 1.7 1.8 N/A 4.8 7.8 N/A 1.4 1.6 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 28.7 28.3 1.4 - 45.5 N/A 69.5 71.9 3.4 18.3 18.4 0.5 58.9 56.6 4.0
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A - <1.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A - <1.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 28.7 28.3 1.4 - 45.5 N/A 69.5 71.9 3.4 18.3 18.4 0.5 58.9 56.6 4.0
Ammonia as N mg/L <0.0050 <0.0050 N/A 0.0129 0.0113 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 0.0128 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A - <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A - <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.041 0.041 N/A - 0.032 N/A 0.041 0.041 N/A 0.226 0.233 3.1 0.027 0.025 N/A
Nitrate (as N) mg/L 0.0367 0.0478 N/A - 0.0264 N/A 0.0648 0.0644 N/A 0.0845 0.0845 N/A 0.0321 0.0295 N/A
Nitrite (as N) mg/L <0.0010 <0.0010 N/A - <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 0.002 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L 0.063 0.062 N/A 0.258 0.134 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A 0.098 0.101 N/A
Total Nitrogen mg/L 0.1 0.11 N/A 0.16 0.16 N/A <0.050 0.05 N/A 0.13 0.13 N/A 0.13 0.13 N/A
Ortho Phosphate as P mg/L 0.0011 <0.0010 N/A - 0.0027 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0017 0.0014 N/A
Total Phosphate as P mg/L 0.0175 0.0281 46.5 - 1.02 N/A 0.0021 0.0023 N/A 0.444 0.466 4.8 0.201 0.172 15.5
Sulphate (SO4) mg/L 12.2 12.2 0.0 - 18.7 N/A 30.8 30.8 0.0 145 145 0.0 37.3 37.4 0.3
Cyanides
Cyanide, Weak Acid Dissociable mg/L - <0.0010 N/A - - N/A - - N/A N/A N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A - <0.0010 N/A 0.0011 0.0011 N/A <0.0010 <0.0011 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - 0.58 N/A - - N/A - - N/A N/A N/A
Carbon
Total Organic Carbon mg/L <0.50 <0.50 N/A 3.26 2.87 12.7 0.7 0.77 N/A <0.50 <0.50 N/A 0.54 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 0.867 0.781 10.4 18 19.2 6.5 0.0508 0.047 N/A 2.98 2.69 10.2 3.47 1.67 70.0
Antimony (Sb) mg/L 0.00016 0.00014 N/A 0.0028 0.0026 7.4 0.00213 0.00202 5.3 0.00067 0.00067 0.0 0.00063 0.00047 N/A
Arsenic (As) mg/L 0.00066 0.00065 1.5 0.0221 0.0223 0.9 0.00034 0.00033 N/A 0.0237 0.0237 0.0 0.00289 0.00196 38.4
Barium (Ba) mg/L 0.0293 0.0278 5.3 0.349 0.346 0.9 0.0327 0.0333 1.8 0.0515 0.0469 9.3 0.0622 0.0378 48.8
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00059 0.00053 N/A <0.00010 <0.00010 N/A 0.00049 0.00046 N/A 0.0001 <0.00010 N/A
Boron (B) mg/L <0.010 <0.010 N/A 0.011 0.01 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000045 0.000043 N/A 0.000876 0.000837 4.6 0.000025 0.000027 N/A 0.00644 0.00658 2.2 0.000123 0.000118 4.1
Calcium (Ca) mg/L 14.4 13.9 3.5 34.1 34.1 0.0 31.1 29.4 5.6 53.8 54 0.4 32.7 32.2 1.5
Chromium (Cr) mg/L 0.00175 0.00161 N/A 0.0276 0.0291 5.3 0.0002 0.00018 N/A 0.00079 0.00063 N/A 0.00318 0.00138 N/A
Cobalt (Co) mg/L 0.00069 0.00063 N/A 0.0133 0.0137 3.0 <0.00010 <0.00010 N/A 0.00829 0.00825 0.5 0.00242 0.00174 32.7
Copper (Cu) mg/L 0.00457 0.00424 N/A 0.0901 0.0912 1.2 <0.00050 <0.00050 N/A 0.721 0.71 1.5 0.012 0.00855 33.6
Iron (Fe) mg/L 1.01 0.887 13.0 31.7 31.4 1.0 0.082 0.083 N/A 15.9 16.4 3.1 5.64 2.88 64.8
Lead (Pb) mg/L 0.0035 0.00336 4.1 0.0137 0.0126 8.4 <0.000050 0.000058 N/A 0.00704 0.00706 0.3 0.0015 0.00129 15.1
Lithium (Li) mg/L <0.00050 <0.00050 N/A 0.0137 0.0129 N/A 0.00133 0.00119 N/A 0.00318 0.00283 N/A 0.00207 0.00145 N/A
Magnesium (Mg) mg/L 1.16 1.08 7.1 11.7 12.4 5.8 4.59 4.5 2.0 5.36 5.24 2.3 4.46 3.61 21.1
Manganese (Mn) mg/L 0.0312 0.0284 9.4 0.777 0.803 3.3 0.0102 0.0104 1.9 0.586 0.581 0.9 0.125 0.0878 35.0
Mercury (Hg) mg/L <0.000010 <0.000010 N/A 0.000093 0.000063 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
- indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
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Appendix G-5.4.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2011

Site Name SUNR SUNR UR1 UR1 UR1A UR1A MC2 MC2 MCTR MCTR
Date 8/1/2011 8/1/2011 9/4/2011 9/4/2011 11/27/2011 11/27/2011 10/1/2011 10/1/2011 7/4/2011 7/4/2011
ALS Sample ID L1039955-8 L1039955-3 L1054465-6 L1054465-1 L1091310-12 L1091310-3 L1067383-25 L1067383-14 L1028827-15 L1028827-1
Parameter Aug-11 Aug-11 RPD (%) Sep-11 Sep-11 RPD (%) Nov-11 Nov-11 RPD (%) Sep-11 Sep-11 RPD (%) Jul-11 Jul-11 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00342 0.00332 3.0 0.0029 0.00262 10.1 0.00126 0.00118 6.6 0.00562 0.00574 2.1 0.00224 0.00161 32.7
Nickel (Ni) mg/L 0.00136 0.00122 N/A 0.0272 0.0279 2.5 0.00057 0.00057 N/A 0.00439 0.0043 N/A 0.00409 0.00296 N/A
Potassium (K) mg/L 0.773 0.736 4.9 4.83 5.2 7.4 0.576 0.569 1.2 0.872 0.822 5.9 1.49 1.06 33.7
Selenium (Se) mg/L 0.00018 0.00017 5.7 0.0016 0.00151 5.8 0.00063 0.00065 3.1 0.00383 0.00391 2.1 0.00271 0.00254 6.5
Silicon (Si) mg/L 2.59 2.27 13.2 34.1 33.2 2.7 2.08 2.08 0.0 4.52 4.26 5.9 8.19 4.32 61.9
Silver (Ag) mg/L 0.000012 0.000011 N/A 0.000413 0.000399 3.4 <0.000010 <0.000010 N/A 0.000035 0.000027 N/A 0.000047 0.000028 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 2.4 2.3 N/A <2.0 <2.0 N/A 3 2.1 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.118 0.113 4.3 0.215 0.199 7.7 0.261 0.245 6.3 0.284 0.29 2.1 0.166 0.16 3.7
Thallium (Tl) mg/L 0.000013 0.000012 N/A 0.000224 0.000209 N/A <0.000010 <0.000010 N/A 0.000034 0.000033 N/A 0.000029 0.00002 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A 0.00014 0.00015 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.058 0.049 N/A 1.03 0.978 5.2 <0.010 <0.010 N/A 0.052 0.032 N/A 0.238 0.081 98.4
Uranium (U) mg/L 0.000275 0.000265 3.7 0.00053 0.000513 3.3 0.000038 0.000037 N/A 0.000829 0.000842 1.6 0.000293 0.000257 13.1
Vanadium (V) mg/L 0.0027 0.0023 N/A 0.0841 0.0859 2.1 <0.0010 <0.0010 N/A 0.0062 0.0055 12.0 0.0172 0.0083 69.8
Zinc (Zn) mg/L 0.006 0.0054 N/A 0.114 0.116 1.7 0.004 0.0041 N/A 0.441 0.435 1.4 0.0162 0.012 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.0453 0.0461 1.8 0.103 0.0966 6.4 0.0317 0.007 N/A 0.0333 0.0129 N/A 0.031 0.127 121.5
Antimony (Sb) mg/L <0.00010 <0.00010 N/A 0.00083 0.0008 N/A 0.00198 0.00199 0.5 0.00016 0.00015 N/A 0.00035 0.00037 N/A
Arsenic (As) mg/L 0.00031 0.00032 N/A 0.00061 0.00058 N/A 0.00035 0.00027 N/A 0.0002 <0.00010 N/A 0.00041 0.00043 N/A
Barium (Ba) mg/L 0.0172 0.0172 0.0 0.0313 0.0301 3.9 0.0312 0.032 2.5 0.0283 0.0294 3.8 0.0132 0.0135 2.2
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000021 0.000012 N/A 0.000014 0.000015 N/A 0.000021 0.000021 N/A 0.0054 0.00567 4.9 0.000024 0.00002 N/A
Calcium (Ca) mg/L 13.4 13.4 0.0 20 19.7 1.5 29.4 28.9 1.7 52.3 53.2 1.7 30.6 30.4 0.7
Chromium (Cr) mg/L 0.00014 0.00018 N/A 0.00017 0.00016 N/A 0.0001 <0.00010 N/A <0.00010 <0.00010 N/A 0.0001 0.00015 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00778 0.00801 2.9 <0.00010 <0.00010 N/A
Copper (Cu) mg/L <0.00050 <0.00050 N/A 0.00116 0.00113 N/A <0.00050 <0.00050 N/A 0.036 0.0358 0.6 <0.00050 0.00051 N/A
Iron (Fe) mg/L 0.032 0.033 N/A 0.048 0.051 N/A 0.072 <0.030 N/A 0.112 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000206 0.000095 N/A <0.000050 <0.000050 N/A 0.00007 <0.000050 N/A 0.000051 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L <0.00050 <0.00050 N/A 0.00063 <0.00050 N/A 0.00124 0.00117 N/A 0.00259 0.00251 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 0.724 0.71 2.0 1.97 1.92 2.6 4.41 4.43 0.5 5.12 5.16 0.8 2.74 2.8 2.2
Manganese (Mn) mg/L 0.00319 0.00313 1.9 0.00131 0.00145 10.1 0.0107 0.00792 29.9 0.562 0.569 1.2 0.000526 0.00071 29.8
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00359 0.00355 1.1 0.001 0.00103 3.0 0.00114 0.00113 0.9 0.00122 0.00118 3.3 0.00205 0.00211 2.9
Nickel (Ni) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A 0.0005 <0.00050 N/A 0.00394 0.00404 N/A 0.00067 0.00066 N/A
Potassium (K) mg/L 0.605 0.604 0.2 1.08 1.01 6.7 0.544 0.548 0.7 0.711 0.733 3.0 0.704 0.718 2.0
Selenium (Se) mg/L 0.00018 0.00017 N/A 0.00063 0.00061 3.2 0.00062 0.00063 1.6 0.00301 0.00297 1.3 0.00264 0.00269 1.9
Silicon (Si) mg/L 1.01 1.01 0.0 1.25 1.25 0.0 1.96 1.94 1.0 2.34 2.4 2.5 1.21 1.24 2.4
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 2 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.108 0.107 0.9 0.124 0.125 0.8 0.248 0.24 3.3 0.274 0.277 1.1 0.149 0.15 0.7
Thallium (Tl) mg/L <0.000010 <0.000010 N/A 0.000013 0.000011 N/A <0.000010 <0.000010 N/A 0.000022 0.000022 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000217 0.000216 0.5 0.00007 0.000071 N/A 0.000034 0.000038 N/A 0.000033 0.000029 N/A 0.000215 0.000213 0.9
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L <0.0030 <0.0030 N/A <0.0030 <0.0030 N/A 0.0031 <0.0030 N/A 0.359 0.367 2.2 <0.0030 <0.0030 N/A
- indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
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Appendix G-5.4.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2011

Site Name SC1 SC1 IC1 IC1
Date 2/1/2011 2/1/2011 8/1/2011 8/1/2011
ALS Sample ID L975149-10 L975149-7 L1041095-9 L1041095-2
Parameter Feb-11 Feb-11 RPD (%) Aug-11 Aug-11 RPD (%)
Physical Parameter
Colour, True <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity 391 390 0.3 106 106 0.0
Hardness (as CaCO3) 168 166 1.2 44.8 44 1.8
pH 7.82 7.97 1.9 7.75 7.83 1.0
Total Suspended Solids <3.0 <3.0 N/A 37.2 37.8 1.6
Total Dissolved Solids 261 260 0.4 62 77 21.6
Turbidity 0.23 0.36 44.1 31 31.1 0.3
Anions and Nutrients
Acidity (as CaCO3) 3 3 N/A 1.9 1.6 N/A
Alkalinity, Bicarbonate (as CaCO3) 80.3 81.9 2.0 18.9 18.8 0.5
Alkalinity, Carbonate (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) 80.3 81.9 2.0 18.9 18.8 0.5
Ammonia as N <0.0050 <0.0050 N/A 0.015 0.0058 N/A
Bromide (Br) <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) 0.06 0.062 N/A 0.042 0.042 N/A
Nitrate (as N) 0.0865 0.0888 N/A <0.025 <0.025 N/A
Nitrite (as N) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen <0.050 <0.050 N/A <0.050 0.13 N/A
Total Nitrogen 0.06 0.06 N/A <0.050 0.13 N/A
Ortho Phosphate as P <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P <0.0020 <0.0020 N/A 0.0532 0.0558 4.8
Sulphate (SO4) 117 119 1.7 28.3 28.5 0.7
Cyanides
Cyanide, Weak Acid Dissociable N/A N/A
Cyanide, Total <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate N/A N/A
Carbon
Total Organic Carbon <0.50 0.55 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) 0.0134 0.0148 N/A 1.63 1.8 9.9
Antimony (Sb) 0.00142 0.00136 4.3 0.00113 0.00119 5.2
Arsenic (As) 0.00031 0.00033 N/A 0.00827 0.00919 10.5
Barium (Ba) 0.0426 0.0435 2.1 0.0516 0.056 8.2
Beryllium (Be) <0.00050 <0.00050 N/A <0.00010 <0.00010 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) 0.000044 0.000037 N/A 0.000358 0.000372 3.8
Calcium (Ca) 62.6 63 0.6 17.1 17.2 0.6
Chromium (Cr) <0.00010 <0.00010 N/A 0.00139 0.00176 N/A
Cobalt (Co) 0.00016 0.00016 N/A 0.00137 0.00149 8.4
Copper (Cu) 0.00363 0.00362 N/A 0.0573 0.0605 5.4
Iron (Fe) <0.030 <0.030 N/A 1.35 1.79 28.0
Lead (Pb) <0.000050 <0.000050 N/A 0.00502 0.00553 9.7
Lithium (Li) <0.0050 <0.0050 N/A 0.00094 0.00107 N/A
Magnesium (Mg) 5.05 5.12 1.4 1.39 1.54 10.2
Manganese (Mn) 0.0268 0.0273 1.8 0.0843 0.0929 9.7
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
- indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
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Appendix G-5.4.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2011

Site Name SC1 SC1 IC1 IC1
Date 2/1/2011 2/1/2011 8/1/2011 8/1/2011
ALS Sample ID L975149-10 L975149-7 L1041095-9 L1041095-2
Parameter Feb-11 Feb-11 RPD (%) Aug-11 Aug-11 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) 0.00169 0.00163 3.6 0.000966 0.00105 8.3
Nickel (Ni) 0.00064 0.0006 N/A 0.0011 0.00123 N/A
Potassium (K) 0.507 0.518 2.1 0.739 0.817 10.0
Selenium (Se) 0.00089 0.00089 0.0 0.00053 0.0003 55.4
Silicon (Si) 2.04 2.04 0.0 3.37 4.09 19.3
Silver (Ag) <0.000010 <0.000010 N/A 0.000054 0.000058 N/A
Sodium (Na) <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) 0.418 0.4 4.4 0.106 0.11 3.7
Thallium (Tl) <0.00010 <0.00010 N/A 0.000038 0.000044 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) <0.010 <0.010 N/A 0.031 0.043 N/A
Uranium (U) 0.000128 0.000123 4.0 0.000163 0.000179 9.4
Vanadium (V) <0.0010 <0.0010 N/A 0.0049 0.0058 N/A
Zinc (Zn) 0.0053 0.0053 N/A 0.0366 0.039 6.3
Dissolved Metals
Aluminum (Al) 0.0086 0.008 N/A 0.0778 0.0701 10.4
Antimony (Sb) 0.00132 0.00131 0.8 0.00084 0.00081 N/A
Arsenic (As) 0.00029 0.00032 N/A 0.00161 0.00143 11.8
Barium (Ba) 0.0409 0.0417 1.9 0.0261 0.0258 1.2
Beryllium (Be) <0.00050 <0.00050 N/A <0.00010 <0.00010 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) 0.000031 0.000033 N/A 0.000239 0.000248 3.7
Calcium (Ca) 59.5 58.7 1.4 16.3 16 1.9
Chromium (Cr) <0.00010 <0.00010 N/A 0.00016 <0.00010 N/A
Cobalt (Co) 0.00014 0.00014 N/A 0.00052 0.00054 N/A
Copper (Cu) 0.0029 0.00294 N/A 0.0011 0.00123 N/A
Iron (Fe) <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) <0.0050 <0.0050 N/A <0.00050 0.0005 N/A
Magnesium (Mg) 4.72 4.64 1.7 0.971 0.958 1.3
Manganese (Mn) 0.0245 0.0247 0.8 0.0419 0.0431 2.8
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) 0.0015 0.00153 2.0 0.000941 0.00093 1.2
Nickel (Ni) 0.0008 0.00057 N/A <0.00050 <0.00050 N/A
Potassium (K) 0.487 0.488 0.2 0.319 0.324 1.6
Selenium (Se) 0.00087 0.00088 1.1 0.00027 0.00029 N/A
Silicon (Si) 2.01 2 0.5 1.37 1.42 3.6
Silver (Ag) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) 0.364 0.379 4.0 0.103 0.1 3.0
Thallium (Tl) <0.00010 <0.00010 N/A 0.000011 0.00001 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) 0.000119 0.000118 0.8 0.000048 0.000046 N/A
Vanadium (V) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) 0.0042 0.004 N/A 0.007 0.0084 N/A
- indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have a RPD equal to or greater than 20%.
Grey shaded values have a RPD equal to or greater than 50%.
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Appendix G-5.5.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2012

Site Name CC1 CC1 CC1 CC1 GC1 GC1 MC2 MC2 SC1 SC1
Collection Date 5/13/2012 5/13/2012 12/3/2012 12/3/2012 8/1/2012 8/1/2012 1/9/2012 1/9/2012 10/5/2012 10/5/2012
ALS Sample ID L1150408-2 L1150408-1 RPD (%) L1246043-52 L1246043-26 RPD (%) L1190018-26 L1190018-7 RPD (%) L1103291-15 L1103291-8 RPD (%) L1221669-24 L1221669-21 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity uS/cm 154 155 0.65 198 197 0.51 103 101 1.96 487 487 0.00 157 156 0.64
Hardness (as CaCO3) mg/L 70.9 69.7 1.71 93.9 94.7 0.85 49.7 49.5 0.40 230 231 0.43 65.9 65.6 0.46
Physical Parameter pH unit 7.77 7.1 9.01 8.07 8.04 0.37 8.09 7.71 4.81 7.9 7.92 0.25 8.06 7.99 0.87
Total Suspended Solids mg/L <3.0 <3.0 N/A <3.0 <3.0 N/A 31.1 28.4 9.08 28.2 30.9 9.14 4.1 3.5 N/A
Total Dissolved Solids mg/L 90 93 3.28 118 120 1.68 77 83 7.50 340 322 5.44 98 109 10.63
Turbidity NTU 0.62 0.62 0.00 0.12 0.11 N/A 38 38.1 0.26 62.1 61.3 1.30 18.1 17.7 2.23
Anions and Nutrients
Acidity mg/L 3.8 6.1 N/A 2.3 2.3 N/A 1.8 3.7 N/A 4.4 4.2 N/A 3.6 4.4 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 43.4 43.5 N/A 60.5 64.7 N/A 38.6 38.1 N/A 74.8 71.2 N/A 31.8 31.8 N/A
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 0.23 <2.0 <2.0 6.71 <2.0 <2.0 1.30 <2.0 <2.0 4.93 <2.0 <2.0 0.00
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 43.4 43.5 N/A 60.5 64.7 N/A 38.6 38.1 N/A 74.8 71.2 N/A 31.8 31.8 N/A
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A 0.0051 0.0059 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 0.00 <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 0.84 <0.50 <0.50 2.25 <0.50 <0.50 N/A <0.50 <0.50 1.67 <0.50 <0.50 0.50
Fluoride (F) mg/L 0.043 0.044 N/A 0.039 0.039 N/A <0.020 <0.020 N/A 0.386 0.386 N/A 0.031 0.031 N/A
Nitrate (as N) mg/L 0.0955 0.0947 N/A 0.0616 0.063 N/A 0.0079 0.0089 N/A 0.119 0.121 N/A 0.04 0.0402 N/A
Nitrite (as N) mg/L <0.0010 <0.0010 0.00 <0.0010 <0.0010 1.60 <0.0010 <0.0010 0.00 <0.0010 <0.0010 N/A <0.0010 <0.0010 0.00
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 0.065 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L 0.06 0.06 N/A 0.062 0.063 N/A <0.050 <0.050 6.16 0.119 - 9.44 <0.050 <0.050 0.98
Ortho Phosphate as P mg/L <0.0010 <0.0010 0.00 <0.0010 0.0011 0.00 0.0011 0.0015 0.00 <0.0010 <0.0010 0.57 <0.0010 <0.0010 0.98
Total Phosphate as P mg/L 0.002 0.0024 N/A <0.0020 0.0028 N/A 0.0802 0.0853 N/A 0.233 0.212 N/A 0.0103 0.0102 N/A
Sulphate (SO4) mg/L 31.8 31.8 N/A 42.8 42.8 N/A 13.4 13.4 N/A 176 177 N/A 40.6 41 N/A
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 5.10 <0.0010 <0.0010 N/A <0.0010 <0.0010 7.51 <0.0011 <0.0011 0.00 <0.0010 <0.0010 32.00
Thiocyanate mg/L - - N/A - - N/A - - N/A - - 0.00 - - 5.22
Carbon
Total Organic Carbon mg/L 0.89 0.88 2.27 <0.50 <0.50 1.77 0.55 <0.50 0.65 <0.50 <0.50 0.62 <0.50 <0.50 14.33
Total Metals
Aluminum (Al) mg/L 0.0362 0.0344 N/A 0.007 0.0072 N/A 1.41 1.52 N/A 1.64 1.64 N/A 1.12 0.811 N/A
Antimony (Sb) mg/L 0.00013 0.00012 N/A 0.00015 0.00014 N/A 0.00018 0.00019 N/A 0.00071 0.00071 N/A 0.00118 0.00112 N/A
Arsenic (As) mg/L 0.00011 0.0001 1.48 <0.00010 <0.00010 5.00 0.00099 0.00109 N/A 0.0147 0.0149 0.77 0.00179 0.00169 N/A
Barium (Ba) mg/L 0.0223 0.0218 13.33 0.0285 0.028 11.56 0.0153 0.0154 1.63 0.0323 0.0325 0.12 0.0546 0.0473 2.19
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 9.94 0.00051 0.00052 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 3.56 <0.00050 <0.00050 0.58 <0.00050 <0.00050 5.50
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 2.84 0.013 0.013 0.99 <0.010 <0.010 5.27
Cadmium (Cd) mg/L 0.000884 0.000871 N/A 0.000758 0.000721 N/A 0.000024 0.000022 4.34 0.00649 0.00654 0.41 0.000046 0.000045 8.76
Calcium (Ca) mg/L 20.8 18.2 N/A 27.7 31.1 N/A 18.6 18.3 0.61 81 81.1 0.77 23.1 22.6 2.69
Chromium (Cr) mg/L 0.00012 <0.00020 N/A <0.00010 <0.00010 N/A 0.00306 0.00338 N/A 0.00027 0.00019 N/A 0.00075 0.00067 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 1.83 <0.00010 <0.00010 10.36 0.00138 0.00143 2.87 0.00687 0.00691 0.52 0.00056 0.00053 4.72
Copper (Cu) mg/L 0.00077 <0.0010 17.28 <0.00060 0.00054 18.02 0.00555 0.00571 3.72 0.403 0.407 0.70 0.00701 0.00665 4.10
Iron (Fe) mg/L 0.038 0.041 N/A <0.030 <0.030 N/A 2.93 3.06 N/A 9.73 9.69 N/A 0.87 0.797 N/A
Lead (Pb) mg/L <0.000050 <0.000050 13.17 <0.000050 <0.000050 4.50 0.000824 0.000819 9.68 0.00392 0.00389 0.91 0.000905 0.000881 4.80
Lithium (Li) mg/L 0.00141 0.00124 0.00 0.00138 0.00154 6.64 0.0013 0.00142 N/A 0.00319 0.00331 2.35 0.00083 0.00087 N/A
Magnesium (Mg) mg/L 4.97 4.88 N/A 6.8 6.13 N/A 1.72 1.77 N/A 7.6 7.64 N/A 2.17 2.07 N/A
Manganese (Mn) mg/L 0.00308 0.00259 N/A 0.000606 0.000726 N/A 0.0581 0.0603 0.32 0.856 0.862 1.40 0.0548 0.0526 26.25
Mercury (Hg) mg/L <0.000010 <0.000010 4.78 <0.000010 <0.000010 7.07 <0.000010 <0.000010 0.00 <0.000010 <0.000010 1.41 <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.5.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2012

Site Name CC1 CC1 CC1 CC1 GC1 GC1 MC2 MC2 SC1 SC1
Collection Date 5/13/2012 5/13/2012 12/3/2012 12/3/2012 8/1/2012 8/1/2012 1/9/2012 1/9/2012 10/5/2012 10/5/2012
ALS Sample ID L1150408-2 L1150408-1 RPD (%) L1246043-52 L1246043-26 RPD (%) L1190018-26 L1190018-7 RPD (%) L1103291-15 L1103291-8 RPD (%) L1221669-24 L1221669-21 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.000526 0.000461 0.00 0.000847 0.000886 0.00 0.000629 0.000693 4.76 0.00438 0.00442 0.56 0.00096 0.000915 34.15
Nickel (Ni) mg/L 0.00299 0.00299 N/A 0.0028 0.00262 N/A 0.00165 0.00174 N/A 0.00387 0.00378 N/A 0.00064 0.00063 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.194 0.181 12.18 0.202 0.186 1.38 0.625 0.627 2.99 0.92 0.933 1.75 0.78 0.599 4.55
Selenium (Se) mg/L 0.00107 0.00102 N/A 0.00161 0.0015 N/A 0.00062 0.00062 N/A 0.00351 0.00356 N/A 0.00036 0.00037 N/A
Silicon (Si) mg/L 2.04 2.04 N/A 2.15 2.15 N/A 3.49 3.66 N/A 3.55 3.57 N/A 3.36 2.38 N/A
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 0.00001 2.82 <0.000010 <0.000010 N/A 0.000024 0.000023 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 2.8 2.7 N/A <2.0 <2.0 2.64 4.5 4.3 0.25 <2.0 <2.0 1.77
Strontium (Sr) mg/L 0.209 0.185 N/A 0.287 0.291 N/A 0.17 0.165 6.59 0.462 0.454 N/A 0.135 0.129 N/A
Thallium (Tl) mg/L 0.000016 0.000013 1.71 0.000016 0.000018 0.77 <0.000010 <0.000010 N/A 0.000029 0.000028 0.46 0.00002 0.000015 N/A
Tin (Sn) mg/L <0.00010 <0.00010 0.61 <0.00010 <0.00010 N/A <0.00010 <0.00010 15.79 <0.00010 <0.00010 0.47 <0.00010 <0.00010 11.42
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.105 0.108 N/A <0.010 <0.010 N/A 0.03 0.02 1.08
Uranium (U) mg/L 0.00002 0.000017 N/A 0.000026 0.000026 N/A 0.000112 0.000115 N/A 0.000789 0.000791 N/A 0.000057 0.000056 N/A
Vanadium (V) mg/L <0.0010 <0.0010 0.47 <0.0010 <0.0010 1.08 0.0088 0.0094 4.46 0.0019 0.002 1.75 0.0031 0.0022 0.00
Zinc (Zn) mg/L 0.0353 0.0347 N/A 0.0258 0.026 N/A 0.0061 0.0067 N/A 0.433 0.435 N/A 0.007 0.0069 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.0165 0.0164 0.61 0.005 0.0046 N/A 0.105 0.123 15.79 0.0422 0.0424 0.47 0.0413 0.0463 11.42
Antimony (Sb) mg/L 0.00011 0.00012 N/A 0.00014 0.00015 N/A 0.00015 0.00014 N/A 0.00036 0.00036 N/A 0.00093 0.00092 1.08
Arsenic (As) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00048 0.00054 N/A <0.00010 <0.00010 N/A 0.00035 0.00036 N/A
Barium (Ba) mg/L 0.0211 0.0212 0.47 0.0276 0.0279 1.08 0.00482 0.00504 4.46 0.0283 0.0288 1.75 0.0294 0.0294 0.00
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.012 0.012 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000818 0.000828 1.22 0.000758 0.000704 7.39 <0.000010 <0.000010 N/A 0.00259 0.0025 3.54 0.00003 0.000031 N/A
Calcium (Ca) mg/L 20.4 19.9 2.48 26.5 28.6 7.62 18.6 18.5 0.54 79.7 79.9 0.25 23.4 23.2 0.86
Chromium (Cr) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00026 0.00037 N/A <0.00010 <0.00010 N/A 0.00023 <0.00010 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00012 0.00012 N/A 0.00561 0.00546 2.71 0.00016 0.00016 N/A
Copper (Cu) mg/L 0.00054 <0.00050 N/A <0.00050 <0.00050 N/A 0.0005 0.00059 N/A 0.00376 0.00364 3.24 0.00053 0.00064 N/A
Iron (Fe) mg/L <0.030 <0.030 N/A <0.030 <0.030 N/A 0.182 0.225 21.13 <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.000051 0.000059 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00139 0.0012 N/A 0.00133 0.0014 N/A <0.00050 <0.00050 N/A 0.00344 0.00341 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 4.86 4.83 0.62 6.71 5.67 16.80 0.802 0.809 0.87 7.44 7.6 2.13 1.83 1.87 2.16
Manganese (Mn) mg/L 0.00128 0.00136 6.06 0.00053 0.000525 0.95 0.00925 0.00979 5.67 0.798 0.8 0.25 0.0321 0.0323 0.62
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.000488 0.000501 2.63 0.000795 0.000845 6.10 0.000739 0.000711 3.86 0.00294 0.00301 2.35 0.000923 0.000895 3.08
Nickel (Ni) mg/L 0.0028 0.0028 0.00 0.00274 0.00255 7.18 <0.00050 <0.00050 N/A 0.00308 0.00296 3.97 <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.179 0.182 N/A 0.202 0.169 N/A 0.414 0.417 0.72 0.919 0.928 0.97 0.3 0.309 2.96
Selenium (Se) mg/L 0.00102 0.001 1.98 0.00159 0.00146 8.52 0.00061 0.00062 1.63 0.00302 0.00309 2.29 0.00036 0.00037 N/A
Silicon (Si) mg/L 1.96 1.94 1.03 2.08 2.05 1.45 1.16 1.23 5.86 2.66 2.64 0.75 0.903 0.905 0.22
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 2.6 2.6 N/A <2.0 <2.0 N/A 4 3.9 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.201 0.201 0.00 0.274 0.281 2.52 0.16 0.161 0.62 0.438 0.433 1.15 0.133 0.126 5.41
Thallium (Tl) mg/L 0.000014 0.000014 N/A 0.000014 0.000016 N/A <0.000010 <0.000010 N/A 0.000018 0.00002 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000015 0.000015 N/A 0.000024 0.000021 N/A 0.00008 0.000081 1.24 0.000279 0.000294 5.24 0.000041 0.000043 N/A
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 0.001 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.0326 0.0319 2.17 0.0258 0.0241 6.81 <0.0030 <0.0030 N/A 0.0801 0.075 6.58 <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.5.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2012

Site Name SC2 SC2 SCT SCT UR1 UR1 UR1A UR1A
Collection Date 9/5/2012 9/5/2012 12/2/2012 12/2/2012 6/27/2012 6/27/2012 2/27/2012 2/27/2012
ALS Sample ID L1206302-12 L1206302-6 RPD (%) L1246043-51 L1246043-1 RPD (%) L1171873-9 L1171873-1 RPD (%) L1119935-4 L1119935-3 RPD (%)
Physical Parameter
Colour, True <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity 133 132 0.75 418 419 0.24 137 138 0.73 229 230 0.44
Hardness (as CaCO3) 58.7 54.9 6.69 199 232 15.31 62.6 63.8 1.90 109 109 0.00
Physical Parameter 7.86 7.74 1.54 8.16 8.15 0.12 7.81 7.57 3.12 8.13 8.13 0.00
Total Suspended Solids 78.7 80.9 2.76 12 10.7 N/A 149 132 12.10 <3.0 <3.0 N/A
Total Dissolved Solids 82 84 2.41 282 287 1.76 95 97 2.08 137 126 8.37
Turbidity 57 54.9 3.75 7.5 7.26 3.25 96.1 92.4 3.93 0.57 0.6 5.13
Anions and Nutrients
Acidity 2.6 2.9 N/A 2.1 2 N/A 1.9 3.2 N/A 1.9 2 N/A
Alkalinity, Bicarbonate (as CaCO3) 27.4 27.1 N/A 98.8 93.9 N/A 31.5 31.6 N/A 81.7 82.1 N/A
Alkalinity, Carbonate (as CaCO3) <2.0 <2.0 1.10 <2.0 <2.0 5.09 <2.0 <2.0 0.32 <2.0 <2.0 0.49
Alkalinity, Hydroxide (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) 27.4 27.1 N/A 98.8 93.9 N/A 31.5 31.6 N/A 81.7 82.1 N/A
Ammonia as N <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 1.76 <0.50 <0.50 0.44
Fluoride (F) 0.059 0.055 N/A 0.067 0.067 N/A 0.082 0.079 N/A 0.042 0.042 N/A
Nitrate (as N) 0.0163 0.016 N/A 0.0116 0.0114 N/A 0.0507 0.0516 N/A 0.0677 0.068 N/A
Nitrite (as N) <0.0010 <0.0010 0.00 <0.0010 <0.0010 0.00 <0.0010 <0.0010 0.00 <0.0010 <0.0010 0.00
Total Kjeldahl Nitrogen <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen <0.050 <0.050 37.84 <0.050 <0.050 10.64 0.05 <0.050 37.50 0.06 0.06 N/A
Ortho Phosphate as P <0.0010 <0.0010 0.00 <0.0010 0.001 0.00 0.0012 <0.0010 0.28 <0.0010 <0.0010 0.00
Total Phosphate as P 0.132 0.09 N/A 0.0188 0.0169 N/A 0.342 0.234 N/A <0.0020 <0.0020 N/A
Sulphate (SO4) 35.7 35.7 N/A 131 131 N/A 35.4 35.5 N/A 37.6 37.6 N/A
Cyanides
Cyanide, Weak Acid Dissociable - - N/A - - N/A - - N/A - - N/A
Cyanide, Total <0.0010 <0.0010 3.91 <0.0010 <0.0010 13.46 <0.0010 <0.0010 2.03 <0.0010 <0.0010 4.30
Thiocyanate - - 2.70 - - N/A - - 9.44 - - 1.06
Carbon
Total Organic Carbon <0.50 0.52 0.87 <0.50 <0.50 6.63 0.87 0.71 1.56 0.73 0.63 1.05
Total Metals
Aluminum (Al) 2.61 2.51 N/A 0.349 0.305 N/A 3.91 3.99 N/A 0.0205 0.0214 N/A
Antimony (Sb) 0.00075 0.00073 N/A 0.00041 0.00042 N/A 0.00111 0.00122 N/A 0.00189 0.00187 N/A
Arsenic (As) 0.00343 0.0035 3.54 0.00071 0.00067 2.70 0.01 0.00993 1.68 0.0003 0.0003 N/A
Barium (Ba) 0.0688 0.0694 0.00 0.0608 0.0569 12.11 0.0891 0.0905 5.54 0.0378 0.0382 0.58
Beryllium (Be) 0.00011 0.0001 0.43 <0.00010 <0.00010 N/A 0.00019 0.0002 3.19 <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 2.84 <0.00050 <0.00050 N/A <0.00050 <0.00050 8.72 <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 0.84 <0.010 <0.010 N/A <0.010 <0.010 0.63 <0.010 <0.010 N/A
Cadmium (Cd) 0.000776 0.000804 7.01 0.000146 0.00015 8.30 0.00118 0.0012 0.89 0.000015 0.000015 N/A
Calcium (Ca) 20.8 20.8 1.30 77.6 87.6 N/A 22.8 24.1 0.22 34.5 34.7 N/A
Chromium (Cr) 0.00232 0.00233 N/A 0.00051 0.00127 N/A 0.00541 0.00524 N/A 0.00014 0.00015 N/A
Cobalt (Co) 0.00214 0.00208 1.88 0.00037 0.00034 9.78 0.00431 0.00395 0.00 <0.00010 <0.00010 1.65
Copper (Cu) 0.0715 0.0709 0.00 <0.0017 0.0027 2.48 0.158 0.157 8.12 <0.00050 <0.00050 2.57
Iron (Fe) 4.87 4.54 N/A 0.577 0.531 N/A 7.85 7.92 N/A 0.05 0.05 N/A
Lead (Pb) 0.00232 0.00229 3.51 0.000231 0.000217 0.49 0.00448 0.00447 4.88 <0.000050 <0.000050 0.84
Lithium (Li) 0.00181 0.00171 0.79 0.00089 0.00117 2.24 0.00338 0.00367 9.21 0.00151 0.00149 N/A
Magnesium (Mg) 2.69 2.64 N/A 6.22 5.64 N/A 4 4 N/A 5.42 5.51 N/A
Manganese (Mn) 0.153 0.153 1.46 0.0409 0.0399 1.66 0.282 0.26 2.11 0.00692 0.0071 1.70
Mercury (Hg) <0.000010 <0.000010 10.13 <0.000010 <0.000010 5.71 0.000017 0.000025 5.35 <0.000010 <0.000010 6.71
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.5.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2012

Site Name SC2 SC2 SCT SCT UR1 UR1 UR1A UR1A
Collection Date 9/5/2012 9/5/2012 12/2/2012 12/2/2012 6/27/2012 6/27/2012 2/27/2012 2/27/2012
ALS Sample ID L1206302-12 L1206302-6 RPD (%) L1246043-51 L1246043-1 RPD (%) L1171873-9 L1171873-1 RPD (%) L1119935-4 L1119935-3 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) 0.00145 0.0014 2.63 0.00405 0.00407 0.33 0.0016 0.00168 9.71 0.00118 0.00119 1.47
Nickel (Ni) 0.00254 0.00252 N/A 0.00309 0.00316 N/A 0.00659 0.00601 41.67 <0.00050 <0.00050 N/A
Phosphorus (P) <0.30 <0.30 N/A <0.30 <0.30 N/A 0.36 0.32 N/A <0.30 <0.30 N/A
Potassium (K) 1.38 1.36 1.71 4.87 4.79 2.76 1.41 1.44 5.10 0.643 0.654 0.36
Selenium (Se) 0.00083 0.00075 N/A 0.00162 0.00153 N/A 0.00091 0.00096 N/A 0.00072 0.00077 N/A
Silicon (Si) 5.77 5.62 N/A 3.02 3.01 N/A 8.43 9.29 N/A 2.02 2.05 N/A
Silver (Ag) 0.000047 0.000047 2.48 <0.000010 <0.000010 N/A 0.000076 0.000116 4.50 <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 6.48 <2.0 <2.0 3.84 <2.0 <2.0 3.19 2.7 2.7 N/A
Strontium (Sr) 0.118 0.116 5.71 0.441 0.429 N/A 0.153 0.161 2.20 0.277 0.278 N/A
Thallium (Tl) 0.000037 0.000036 1.91 0.000014 0.000012 N/A 0.00005 0.000052 3.09 <0.000010 <0.000010 N/A
Tin (Sn) <0.00010 <0.00010 4.79 <0.00010 <0.00010 N/A <0.00010 <0.00010 10.55 <0.00010 <0.00010 N/A
Titanium (Ti) 0.163 0.159 N/A 0.027 0.024 N/A 0.152 0.159 3.45 <0.010 <0.010 0.52
Uranium (U) 0.000223 0.000209 N/A 0.000689 0.000716 N/A 0.000278 0.000287 N/A 0.000039 0.000043 N/A
Vanadium (V) 0.009 0.0085 4.37 0.0016 0.0015 1.49 0.0138 0.0135 6.06 <0.0010 <0.0010 0.53
Zinc (Zn) 0.0634 0.0622 N/A 0.0111 0.0106 N/A 0.0886 0.0859 N/A <0.0030 <0.0030 N/A
Dissolved Metals
Aluminum (Al) 0.0278 0.0265 4.79 0.0056 0.0046 N/A 0.0499 0.0449 10.55 0.0043 0.0041 N/A
Antimony (Sb) 0.00042 0.00041 N/A 0.00035 0.00037 N/A 0.00057 0.00059 3.45 0.00194 0.00193 0.52
Arsenic (As) <0.00010 <0.00010 N/A 0.00033 0.00031 N/A 0.00011 <0.00010 N/A 0.00025 0.00026 N/A
Barium (Ba) 0.0291 0.0304 4.37 0.054 0.0532 1.49 0.0255 0.024 6.06 0.0376 0.0374 0.53
Beryllium (Be) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) 0.000394 0.000302 26.44 0.000127 0.000129 1.56 0.000297 0.000329 10.22 0.000014 0.000013 N/A
Calcium (Ca) 20.9 19.3 7.96 70.1 84.7 18.86 21.3 21.8 2.32 35 35 0.00
Chromium (Cr) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) 0.0006 0.00037 N/A <0.00010 <0.00010 N/A 0.00071 0.00085 17.95 <0.00010 <0.00010 N/A
Copper (Cu) 0.00079 0.00076 N/A <0.00050 <0.00050 N/A 0.00182 0.00161 N/A <0.00050 <0.00050 N/A
Iron (Fe) <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) 0.00061 <0.00050 N/A 0.00061 0.00087 N/A 0.00103 0.00065 N/A 0.00149 0.00149 N/A
Magnesium (Mg) 1.59 1.61 1.25 5.88 5.05 15.19 2.27 2.28 0.44 5.32 5.36 0.75
Manganese (Mn) 0.0795 0.0739 7.30 0.0226 0.0215 4.99 0.094 0.099 5.18 0.00611 0.0062 1.46
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) 0.00124 0.00119 4.12 0.00373 0.00413 10.18 0.00117 0.00117 0.00 0.00119 0.00119 0.00
Nickel (Ni) 0.00065 <0.00050 N/A 0.00265 0.00265 0.00 0.00053 0.00063 N/A <0.00050 <0.00050 N/A
Phosphorus (P) <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) 0.776 0.785 1.15 4.67 4.66 0.21 0.615 0.622 1.13 0.637 0.638 0.16
Selenium (Se) 0.00072 0.0007 2.82 0.00149 0.0015 0.67 0.00066 0.00065 1.53 0.00071 0.00075 5.48
Silicon (Si) 0.906 0.857 5.56 2.1 2.13 1.42 1.24 1.23 0.81 2 2.01 0.50
Silver (Ag) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.6 2.6 N/A
Strontium (Sr) 0.112 0.111 0.90 0.407 0.426 4.56 0.137 0.141 2.88 0.28 0.279 0.36
Thallium (Tl) <0.000010 <0.000010 N/A <0.000010 0.000016 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) 0.000024 0.00002 N/A 0.000632 0.000703 10.64 0.000056 0.000054 3.64 0.00004 0.000039 N/A
Vanadium (V) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) 0.0109 0.0056 N/A 0.0079 0.0075 N/A 0.0049 0.0087 N/A <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
DL = analytical detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name IC1 IC1 GC1 GC1 MC1 MC1 MC2B MC2B MC2 MC2 MC2 MC2 SC2 SC2
Collection Date 10/2/2013 10/2/2013 3/3/2013 3/3/2013 11/26/2013 11/26/2013 12/18/2013 12/18/2013 4/1/2013 4/1/2013 5/1/2013 5/1/2013 7/1/2013 7/1/2013
ALS Sample ID Unit L1373280-15 L1373280-7 RPD (%) L1275970-26 L1275970-11 RPD (%) L1398084-21 L1398084-14 RPD (%) L1406226-13 L1406226-10 RPD (%) L1285027-32 L1285027-31 RPD (%) L1297319-4 L1297319-3 RPD (%) L1328124-12 L1328124-10 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A 5.4 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 182 181 0.55 268 267 0.37 762 780 2.33 447 444 0.67 497 494 0.61 461 462 0.22 96.2 95.8 0.42
Hardness (as CaCO3) mg/L 82.2 81.2 1.22 130 127 2.33 254 257 1.17 220 221 0.45 243 243 0.00 226 221 2.24 45 43.9 2.47
Physical Parameter pH unit 7.85 7.39 6.04 8.17 8.17 0.00 3.35 3.29 1.81 8.01 7.91 1.26 8.12 8.09 0.37 8.02 8.01 0.12 7.77 7.1 9.01
Total Suspended Solids mg/L 4.9 4.6 6.32 <3.0 <3.0 N/A 99.9 94 6.09 23.7 22.7 4.31 22 20.7 6.09 25.3 24.7 2.40 285 271 5.04
Total Dissolved Solids mg/L 120 123 2.47 162 170 4.82 483 487 0.82 310 311 0.32 364 353 3.07 327 311 5.02 62 60 3.28
Turbidity NTU 1.76 1.76 0.00 0.29 0.4 N/A 136 126 7.63 41.9 40.9 2.42 44.7 44.2 1.12 63.1 62.9 0.32 4.11 13.7 107.69
Anions and Nutrients
Acidity mg/L 2.1 2.5 17.39 1.4 1.5 N/A 81.1 86.5 6.44 1.4 2 N/A 1.8 2.1 N/A 3 2.8 N/A 3 4 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 31.1 30.6 1.62 95.8 97.6 1.86 <2.0 <2.0 N/A 70.4 67.4 4.35 86 85.7 0.35 79.2 80.9 2.12 23.4 23.6 0.85
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 31.1 30.6 1.62 95.8 97.6 1.86 <2.0 <2.0 N/A 70.4 67.4 4.35 86 85.7 0.35 79.2 80.9 2.12 23.4 23.6 0.85
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A 0.0066 0.0061 N/A 0.0069 0.0119 N/A <0.0050 <0.0050 N/A <0.0050 0.0059 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.25 <0.50 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <2.5 <5.0 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.064 0.065 1.55 0.032 0.032 N/A 1.02 0.99 2.99 0.282 0.279 1.07 0.374 0.372 0.54 0.332 0.333 0.30 0.044 0.043 N/A
Nitrate (as N) mg/L 0.005 0.0051 N/A 0.0924 0.0925 0.11 0.046 0.065 N/A 0.171 0.172 0.58 0.153 0.152 0.66 0.469 0.471 0.43 0.017 0.0173 N/A
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.008 <0.010 N/A <0.0010 <0.0010 N/A 0.0012 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.097 <0.093 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L <0.050 <0.050 N/A 0.083 0.088 N/A <0.050 <0.050 N/A 0.161 0.165 N/A 0.13 0.129 N/A 0.483 0.463 4.23 <0.050 <0.050 N/A
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 0.001 N/A 0.0026 0.0018 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.0075 0.0091 19.28 <0.0020 <0.0020 N/A 0.802 0.888 10.18 0.156 0.161 3.15 0.141 0.141 0.00 0.241 0.28 14.97 0.332 0.338 1.79
Sulphate (SO4) mg/L 57 57 0.00 45.5 45.4 0.22 356 359 0.84 165 165 0.00 184 183 0.54 165 165 0.00 23.1 23.1 0.00
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 0.59 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 0.594 0.577 2.90 0.0176 0.0185 4.99 6.19 6.16 0.49 1.29 1.28 0.78 1.29 1.3 0.77 1.43 1.42 0.70 7.86 8.01 1.89
Antimony (Sb) mg/L 0.00143 0.0014 2.12 0.00022 0.00023 N/A 0.00118 0.00114 3.45 0.00063 0.0006 4.88 0.00066 0.00067 1.50 0.0006 0.00064 6.45 0.00162 0.00161 0.62
Arsenic (As) mg/L 0.00464 0.00445 4.18 0.00042 0.00044 N/A 0.0543 0.0538 0.93 0.0082 0.00832 1.45 0.00568 0.00584 2.78 0.00802 0.00776 3.30 0.0109 0.011 0.91
Barium (Ba) mg/L 0.042 0.0413 1.68 0.0129 0.0134 3.80 0.0476 0.0453 4.95 0.0337 0.034 0.89 0.0347 0.035 0.86 0.0338 0.0328 3.00 0.176 0.181 2.80
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.0016 0.00157 1.89 0.0004 0.00037 N/A 0.00047 0.00044 N/A 0.00043 0.00043 N/A 0.00021 0.00021 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.016 0.015 N/A 0.015 0.015 N/A 0.01 0.01 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000563 0.000582 3.32 0.000037 0.000037 N/A 0.0233 0.0237 1.70 0.0052 0.00508 2.33 0.00585 0.00589 0.68 0.00496 0.00496 0.00 0.000798 0.00078 2.28
Calcium (Ca) mg/L 30.3 29.4 3.02 45.5 46 1.09 91.5 91.8 0.33 76.7 73.1 4.81 88.8 85 4.37 81 82.3 1.59 18.7 18.4 1.62
Chromium (Cr) mg/L 0.00026 0.00021 21.28 0.00013 0.00016 N/A 0.00054 0.00052 3.77 <0.00027 <0.00027 N/A 0.00018 0.00018 N/A <0.00030 <0.00030 N/A 0.00684 0.00702 2.60
Cobalt (Co) mg/L 0.00121 0.00122 0.82 <0.00010 <0.00010 N/A 0.0241 0.0237 1.67 0.00611 0.00612 0.16 0.00622 0.00614 1.29 0.00701 0.00697 0.57 0.00602 0.00595 1.17
Copper (Cu) mg/L 0.0593 0.0581 2.04 <0.00050 <0.00050 N/A 1.68 1.67 0.60 0.321 0.33 2.76 0.265 0.264 0.38 0.312 0.303 2.93 0.0929 0.0941 1.28
Iron (Fe) mg/L 0.143 0.144 0.70 0.03 0.034 N/A 43.4 41.9 3.52 6.76 6.82 0.88 6.29 6.28 0.16 7.94 8.35 5.03 13.2 13.2 0.00
Lead (Pb) mg/L 0.000877 0.00086 1.96 <0.000050 <0.000050 N/A 0.0133 0.0129 3.05 0.00245 0.0025 2.02 0.00253 0.00238 6.11 0.00296 0.00288 2.74 0.0081 0.00812 0.25
Lithium (Li) mg/L <0.00050 <0.00050 N/A 0.0011 0.0011 N/A 0.00765 0.0079 3.22 0.00374 0.00388 3.67 0.00334 0.0031 7.45 0.0034 0.00356 4.60 0.00458 0.00445 2.88
Magnesium (Mg) mg/L 2.18 2.12 2.79 2.73 2.4 12.87 9.05 9.04 0.11 7.23 7.12 1.53 8.47 8.27 2.39 8.56 8.27 3.45 5.05 5.14 1.77
Manganese (Mn) mg/L 0.0576 0.0578 0.35 0.00339 0.00358 5.45 2.35 2.3 2.15 0.728 0.754 3.51 0.839 0.836 0.36 0.83 0.812 2.19 0.381 0.386 1.30
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000021 0.000021 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name IC1 IC1 GC1 GC1 MC1 MC1 MC2B MC2B MC2 MC2 MC2 MC2 SC2 SC2
Collection Date 10/2/2013 10/2/2013 3/3/2013 3/3/2013 11/26/2013 11/26/2013 12/18/2013 12/18/2013 4/1/2013 4/1/2013 5/1/2013 5/1/2013 7/1/2013 7/1/2013
ALS Sample ID Unit L1373280-15 L1373280-7 RPD (%) L1275970-26 L1275970-11 RPD (%) L1398084-21 L1398084-14 RPD (%) L1406226-13 L1406226-10 RPD (%) L1285027-32 L1285027-31 RPD (%) L1297319-4 L1297319-3 RPD (%) L1328124-12 L1328124-10 RPD (%)
Total Metals (cont'd )
Molybdenum (Mo) mg/L 0.00193 0.00189 2.09 0.00136 0.00137 0.73 0.00746 0.00709 5.09 0.00337 0.00332 1.49 0.00358 0.00347 3.12 0.00341 0.00338 0.88 0.00155 0.00152 1.95
Nickel (Ni) mg/L 0.00078 0.00067 15.17 0.00077 0.00076 N/A 0.00754 0.0074 1.87 0.00317 0.0032 0.94 0.00335 0.00337 0.60 0.00417 0.00401 3.91 0.00658 0.00669 1.66
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A 0.99 0.96 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 0.31 N/A 0.45 0.45 N/A
Potassium (K) mg/L 0.531 0.522 1.71 0.803 0.774 3.68 0.883 0.847 4.16 0.856 0.852 0.47 0.942 0.933 0.96 0.883 0.87 1.48 2.5 2.5 0.00
Selenium (Se) mg/L 0.0006 0.00062 3.28 0.00265 0.00263 0.76 0.00414 0.00392 5.46 0.00394 0.00387 1.79 0.00343 0.00342 0.29 0.00429 0.0043 0.23 0.00073 0.00072 1.38
Silicon (Si) mg/L 2.24 2.25 0.45 2.4 2.34 2.53 6.12 5.69 7.28 3.28 3.31 0.91 3.43 3.41 0.58 3.18 3.27 2.79 14.5 14.4 0.69
Silver (Ag) mg/L 0.000011 <0.000010 N/A <0.000010 <0.000010 N/A 0.000032 0.000033 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000175 0.000175 0.00
Sodium (Na) mg/L <2.0 <2.0 N/A 2.8 2.7 N/A 3.5 3.3 N/A 3.9 3.9 N/A 5.2 5.2 N/A 4.2 4.2 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.22 0.22 0.00 0.292 0.294 0.68 0.639 0.62 3.02 0.419 0.419 0.00 0.506 0.495 2.20 0.444 0.445 0.22 0.111 0.109 1.82
Thallium (Tl) mg/L 0.000019 0.000019 0.00 <0.000010 <0.000010 N/A 0.000064 0.000059 8.13 0.000017 0.000018 N/A 0.000017 0.000017 N/A 0.000015 0.000015 N/A 0.000103 0.000097 6.00
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00012 0.00013 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.031 0.025 N/A 0.012 0.013 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.516 0.488 5.58
Uranium (U) mg/L 0.000243 0.000237 2.50 0.000251 0.00025 0.40 0.00145 0.00141 2.80 0.000698 0.000689 1.30 0.000841 0.000801 4.87 0.00091 0.000876 3.81 0.000317 0.00033 4.02
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0101 0.0098 3.02 0.0016 0.0016 N/A 0.0012 0.0012 N/A 0.0013 0.0013 N/A 0.0297 0.0304 2.33
Zinc (Zn) mg/L 0.0514 0.05 2.76 0.0035 0.0036 N/A 1.67 1.68 0.60 0.351 0.347 1.15 0.4 0.399 0.25 0.337 0.329 2.40 0.0818 0.0823 0.61
Dissolved Metals
Aluminum (Al) mg/L 0.114 0.117 2.60 0.0103 0.0034 N/A 5.49 5.67 3.23 0.0705 0.0685 2.88 0.0748 0.0765 2.25 0.0566 0.0624 9.75 0.0452 0.0381 17.05
Antimony (Sb) mg/L 0.00133 0.00133 0.00 0.00021 0.00024 N/A <0.00010 <0.00010 N/A 0.00037 0.00037 N/A 0.00041 0.00039 N/A 0.00034 0.00033 N/A 0.00042 0.00042 N/A
Arsenic (As) mg/L 0.00113 0.00113 0.00 0.0004 0.00042 N/A 0.00021 0.00039 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00017 0.00016 N/A
Barium (Ba) mg/L 0.0401 0.0396 1.25 0.0127 0.0128 0.78 0.0358 0.0355 0.84 0.0297 0.0275 7.69 0.0306 0.0309 0.98 0.0279 0.028 0.36 0.0364 0.0342 6.23
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00149 0.00151 1.33 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.014 0.013 N/A 0.015 0.015 N/A 0.011 0.01 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000509 0.000508 0.20 0.000039 0.000038 N/A 0.0227 0.0221 2.68 0.00189 0.00179 5.43 0.00224 0.00227 1.33 0.00158 0.00149 5.86 0.000067 0.000101 40.48
Calcium (Ca) mg/L 29.5 29.1 1.37 47.6 46.8 1.69 87.4 88.2 0.91 75.7 76.1 0.53 83.9 83.6 0.36 77.3 75.5 2.36 16.2 15.8 2.50
Chromium (Cr) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00014 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.00108 0.00112 3.64 <0.00010 <0.00010 N/A 0.0231 0.0231 0.00 0.00465 0.00454 2.39 0.00483 0.00484 0.21 0.00495 0.00493 0.40 <0.00010 0.00017 N/A
Copper (Cu) mg/L 0.0103 0.0107 3.81 <0.00050 <0.00050 N/A 1.64 1.61 1.85 0.0048 0.00363 27.76 0.00364 0.00363 0.28 0.00343 0.00313 9.15 0.00053 <0.00050 N/A
Iron (Fe) mg/L <0.030 <0.030 N/A <0.030 <0.030 N/A 1.48 1.63 9.65 <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.0105 0.0105 0.00 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L <0.00050 <0.00050 N/A 0.00126 0.0009 N/A 0.00655 0.0074 12.19 0.00385 0.00339 12.71 0.00295 0.00297 0.68 0.00316 0.00309 2.24 <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 2.07 2.06 0.48 2.59 2.46 5.15 8.68 8.83 1.71 7.49 7.53 0.53 8.19 8.3 1.33 7.91 7.87 0.51 1.12 1.1 1.80
Manganese (Mn) mg/L 0.0531 0.0536 0.94 0.0033 0.00271 19.63 2.31 2.28 1.31 0.694 0.661 4.87 0.773 0.77 0.39 0.75 0.724 3.53 0.0266 0.0449 51.19
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00182 0.00181 0.55 0.00133 0.00143 7.25 0.000064 0.000085 N/A 0.00261 0.00257 1.54 0.00269 0.00265 1.50 0.00251 0.00244 2.83 0.000873 0.000871 0.23
Nickel (Ni) mg/L 0.00058 0.00055 5.31 0.00074 0.00074 N/A 0.00722 0.00727 0.69 0.00224 0.00223 N/A 0.00278 0.0026 6.69 0.00284 0.00279 1.78 <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.498 0.501 0.60 0.793 0.771 2.81 0.714 0.738 3.31 0.841 0.85 1.06 0.909 0.905 0.44 0.843 0.848 0.59 0.812 0.788 3.00
Selenium (Se) mg/L 0.00062 0.00056 10.17 0.00266 0.00275 3.33 0.00133 0.00127 4.62 0.00349 0.00351 0.57 0.0032 0.00325 1.55 0.0038 0.00378 0.53 0.00043 0.00043 N/A
Silicon (Si) mg/L 1.98 1.97 0.51 2.29 2.27 0.88 4.96 4.83 2.66 2.27 2.28 0.44 2.56 2.56 0.00 2.45 2.54 3.61 0.622 0.602 3.27
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000017 0.00002 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 2.7 2.7 N/A 3.5 3.2 N/A 3.6 3.7 N/A 5.1 5.1 N/A 4.1 3.9 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.208 0.206 0.97 0.29 0.309 6.34 0.618 0.607 1.80 0.43 0.41 4.76 0.489 0.484 1.03 0.424 0.414 2.39 0.0862 0.0829 3.90
Thallium (Tl) mg/L 0.000023 0.000019 19.05 <0.000010 <0.000010 N/A 0.000054 0.000053 1.87 0.000017 0.000016 N/A 0.000016 0.000016 N/A 0.000014 0.000012 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.014 0.013 N/A <0.010 0.01 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.00015 0.000156 3.92 0.000245 0.000265 7.84 0.00136 0.00134 1.48 0.000396 0.000392 1.02 0.000483 0.000469 2.94 0.000438 0.00043 1.84 0.000019 0.000018 N/A
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.0312 0.0318 1.90 0.0031 <0.0030 N/A 1.67 1.61 3.66 0.0577 0.0503 13.70 0.0612 0.0605 1.15 0.0382 0.0354 7.61 <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name SC3 SC3 SC3 SC3 SC3 SC3 CC1 CC1 ECM9 ECM9 UR1A UR1A UR1B UR1B
Collection Date 6/5/2013 6/5/2013 9/4/2013 9/4/2013 12/3/2013 12/3/2013 2/10/2013 2/10/2013 3/4/2013 3/4/2013 9/10/2013 9/10/2013 2/9/2013 2/9/2013
ALS Sample ID L1313500-12 L1313500-7 RPD (%) L1359396-8 L1359396-7 RPD (%) L1400285-17 L1400285-14 RPD (%) L1267868-22 L1267868-20 RPD (%) L1275970-28 L1275970-18 RPD (%) L1362721-14 L1362721-7 RPD (%) L1267868-17 L1267868-7 RPD (%)
Physical Parameter
Colour, True <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity 195 195 0.00 92.9 92.8 0.11 358 360 0.56 228 228 0.00 229 229 0.00 100 99.4 0.60 252 250 0.80
Hardness (as CaCO3) 90.9 73.5 21.17 41.8 41.4 0.96 167 171 2.37 102 104 1.94 108 103 4.74 50.7 49.7 1.99 120 121 0.83
Physical Parameter 7.69 7.73 0.52 8.13 8 1.61 7.71 8.11 5.06 8.21 8.23 0.24 8.13 8.14 0.12 8.23 8.19 0.49 8.14 8.28 1.71
Total Suspended Solids 104 104 0.00 126 91.7 31.51 6.6 6.9 N/A <3.0 <3.0 N/A <3.0 <3.0 N/A 57.3 63.9 10.89 <3.0 <3.0 N/A
Total Dissolved Solids 131 131 0.00 60 56 6.90 234 229 2.16 134 130 3.03 135 133 1.49 75 67 11.27 150 150 0.00
Turbidity 108 97.7 10.01 98.9 78.8 22.62 10.9 11.1 1.82 <0.10 <0.10 N/A 0.38 0.5 N/A 82.3 82.1 0.24 2.81 3 6.54
Anions and Nutrients
Acidity 4.8 4.7 N/A 3.1 5.2 N/A 3.1 1.6 N/A 1.3 1.4 N/A 1.5 2.5 N/A 1.4 2.1 N/A 2.1 <1.0 N/A
Alkalinity, Bicarbonate (as CaCO3) 18 16 11.76 23.3 23.4 0.43 68.7 73.3 6.48 66.6 71.4 6.96 81.2 82.8 1.95 38.8 39.2 1.03 74.1 74.8 0.94
Alkalinity, Carbonate (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) 18 16 11.76 23.3 23.4 0.43 68.7 73.3 6.48 66.6 71.4 6.96 81.2 82.8 1.95 38.8 39.2 1.03 74.1 74.8 0.94
Ammonia as N <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A 0.0057 <0.0050 N/A 0.005 0.0058 N/A <0.0050 <0.0050 N/A
Bromide (Br) <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) 0.169 0.171 1.18 0.034 0.034 N/A 0.163 0.159 2.48 0.043 0.041 N/A 0.049 0.05 N/A <0.020 <0.020 N/A 0.067 0.067 N/A
Nitrate (as N) 0.0874 0.0878 0.46 0.0129 0.0128 N/A 0.177 0.156 12.61 0.0636 0.0641 0.78 0.0889 0.0889 0.00 0.0173 0.0173 N/A 0.143 0.145 1.39
Nitrite (as N) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen 0.094 0.087 N/A <0.050 <0.050 N/A 0.168 0.154 N/A 0.061 0.066 N/A 0.086 0.089 N/A <0.050 <0.050 N/A 0.136 0.133 N/A
Ortho Phosphate as P <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0015 0.0015 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P 0.745 0.748 0.40 0.181 0.202 10.97 0.0225 0.0207 8.33 <0.0020 0.0022 N/A <0.0020 <0.0020 N/A 0.159 0.153 3.85 0.0081 0.0092 N/A
Sulphate (SO4) 76 76.2 0.26 20.7 20.7 0.00 115 115 0.00 45.3 45.5 0.44 38.6 38.6 0.00 11.8 11.6 1.71 53.3 53.4 0.19
Cyanides
Cyanide, Weak Acid Dissociable - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon 0.59 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 0.74 N/A <0.50 0.51 N/A <0.50 <0.50 N/A 0.6 0.67 N/A
Total Metals
Aluminum (Al) 3.3 3.13 5.29 3.86 4.31 11.02 0.477 0.471 1.27 0.01 0.0107 N/A 0.0118 0.0109 N/A 4.09 4.04 1.23 0.0926 0.0882 4.87
Antimony (Sb) 0.00103 0.0009 13.47 0.00088 0.00086 2.30 0.00053 0.00053 0.00 0.00021 0.00017 N/A 0.00217 0.00199 8.65 0.00104 0.00101 2.93 0.00066 0.00066 0.00
Arsenic (As) 0.0316 0.0308 2.56 0.00415 0.00441 6.07 0.00156 0.00156 0.00 0.00011 0.00012 N/A 0.0003 0.00028 N/A 0.00633 0.00597 5.85 0.00081 0.00079 2.50
Barium (Ba) 0.0738 0.0698 5.57 0.124 0.123 0.81 0.0445 0.0424 4.83 0.0317 0.0318 0.31 0.04 0.0372 7.25 0.0865 0.0852 1.51 0.0442 0.044 0.45
Beryllium (Be) 0.0003 0.00028 N/A 0.00013 0.00013 N/A 0.0001 0.0001 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00012 0.00012 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) 0.00294 0.00294 0.00 0.000476 0.000446 6.51 0.00228 0.0022 3.57 0.000671 0.000704 4.80 0.000028 0.000024 N/A 0.000072 0.00007 2.82 0.000388 0.000369 5.02
Calcium (Ca) 32.7 29.2 11.31 16 16.6 3.68 61.9 62.6 1.12 31.6 30.5 3.54 36.5 31.9 13.45 17.6 16.4 7.06 44 43.7 0.68
Chromium (Cr) 0.00201 0.00198 1.50 0.00334 0.00342 2.37 0.00019 0.0002 N/A 0.00013 <0.00010 N/A <0.00010 0.00011 N/A 0.00636 0.00614 3.52 0.00011 0.00011 N/A
Cobalt (Co) 0.00557 0.00545 2.18 0.00237 0.00261 9.64 0.00282 0.00275 2.51 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00223 0.00218 2.27 0.00035 0.00035 N/A
Copper (Cu) 0.301 0.296 1.68 0.0386 0.0404 4.56 0.114 0.11 3.57 0.00054 0.00053 N/A 0.00075 <0.00050 N/A 0.01 0.0102 1.98 0.0175 0.0171 2.31
Iron (Fe) 12.8 12.4 3.17 5.94 6.2 4.28 1.82 1.85 1.63 <0.030 <0.030 N/A 0.071 0.071 N/A 5.47 5.25 4.10 0.404 0.406 0.49
Lead (Pb) 0.00525 0.00467 11.69 0.00391 0.00367 6.33 0.000668 0.000684 2.37 <0.000050 <0.000050 N/A 0.00007 <0.000050 N/A 0.00286 0.00278 2.84 0.000158 0.000154 N/A
Lithium (Li) 0.0026 0.0022 N/A 0.00204 0.00218 N/A 0.0018 0.0018 N/A 0.00151 0.0006 N/A 0.00201 0.00179 N/A 0.00289 0.00273 5.69 <0.00050 <0.00050 N/A
Magnesium (Mg) 3.37 3.3 2.10 2.72 2.81 3.25 5.18 5.04 2.74 8.11 7.7 5.19 5.45 5.43 0.37 3.77 3.67 2.69 3.8 3.69 2.94
Manganese (Mn) 0.284 0.277 2.50 0.179 0.194 8.04 0.282 0.274 2.88 0.00135 0.00127 6.11 0.00982 0.0096 2.27 0.135 0.13 3.77 0.0494 0.048 2.87
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000013 <0.000010 N/A <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name SC3 SC3 SC3 SC3 SC3 SC3 CC1 CC1 ECM9 ECM9 UR1A UR1A UR1B UR1B
Collection Date 6/5/2013 6/5/2013 9/4/2013 9/4/2013 12/3/2013 12/3/2013 2/10/2013 2/10/2013 3/4/2013 3/4/2013 9/10/2013 9/10/2013 2/9/2013 2/9/2013
ALS Sample ID L1313500-12 L1313500-7 RPD (%) L1359396-8 L1359396-7 RPD (%) L1400285-17 L1400285-14 RPD (%) L1267868-22 L1267868-20 RPD (%) L1275970-28 L1275970-18 RPD (%) L1362721-14 L1362721-7 RPD (%) L1267868-17 L1267868-7 RPD (%)
Total Metals (cont'd )
Molybdenum (Mo) 0.00379 0.00338 11.44 0.00111 0.00114 2.67 0.00207 0.00204 1.46 0.000935 0.000937 0.21 0.0016 0.00114 33.58 0.000776 0.000743 4.34 0.00306 0.00309 0.98
Nickel (Ni) 0.00321 0.00319 0.63 0.0027 0.00285 5.41 0.00203 0.00195 N/A 0.00253 0.00252 0.40 0.00052 0.00057 N/A 0.00526 0.0049 7.09 0.00051 0.00051 N/A
Phosphorus (P) 0.67 0.66 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) 1.38 1.31 5.20 1.54 1.76 13.33 1.56 1.51 3.26 0.24 0.235 N/A 0.594 0.577 2.90 1.43 1.41 1.41 1.36 1.32 2.99
Selenium (Se) 0.00221 0.00223 0.90 0.00063 0.00057 10.00 0.00205 0.00212 3.36 0.00159 0.00158 0.63 0.00064 0.00067 4.58 0.00048 0.00048 N/A 0.00098 0.00101 3.02
Silicon (Si) 6.43 5.96 7.59 8.03 10.1 22.84 2.65 2.7 1.87 2.3 2.31 0.43 2.05 2 2.47 8.58 8.88 3.44 2.33 2.28 2.17
Silver (Ag) 0.000067 0.000059 12.70 0.00007 0.000075 6.90 <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000152 0.000059 88.15 <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A <2.0 <2.0 N/A 2.6 2.6 N/A 4.5 4.5 N/A 3.9 3.9 N/A <2.0 <2.0 N/A 2.3 2.3 N/A
Strontium (Sr) 0.188 0.164 13.64 0.0882 0.0914 3.56 0.339 0.347 2.33 0.345 0.332 3.84 0.314 0.296 5.90 0.126 0.124 1.60 0.264 0.264 0.00
Thallium (Tl) 0.000031 0.000028 N/A 0.000054 0.000059 8.85 0.000011 0.000012 N/A 0.00002 0.000019 N/A <0.000010 <0.000010 N/A 0.000035 0.000037 N/A <0.000010 <0.000010 N/A
Tin (Sn) 0.00013 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00011 N/A <0.00010 <0.00010 N/A
Titanium (Ti) 0.137 0.125 9.16 0.238 0.254 6.50 0.017 0.017 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.186 0.204 9.23 <0.010 <0.010 N/A
Uranium (U) 0.000502 0.000446 11.81 0.000197 0.000342 53.80 0.000342 0.00034 0.59 0.000037 0.000035 N/A 0.000045 0.000045 N/A 0.000085 0.000084 1.18 0.000351 0.000353 0.57
Vanadium (V) 0.0095 0.0093 2.13 0.0131 0.0144 9.45 <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0179 0.0174 2.83 <0.0010 <0.0010 N/A
Zinc (Zn) 0.218 0.216 0.92 0.0471 0.0461 2.15 0.16 0.156 2.53 0.0256 0.0237 7.71 0.0049 0.0041 N/A 0.0192 0.0163 16.34 0.0275 0.0263 4.46
Dissolved Metals
Aluminum (Al) 0.0265 0.0093 N/A 0.0407 0.0432 5.96 0.0858 0.092 6.97 0.0074 0.0084 N/A 0.0036 0.0038 N/A 0.101 0.102 0.99 0.042 0.0408 2.90
Antimony (Sb) 0.00034 0.00025 N/A 0.00033 0.00033 N/A 0.00049 0.00047 N/A 0.00017 0.00016 N/A 0.00205 0.00203 0.98 0.0005 0.00052 N/A 0.00062 0.00061 1.63
Arsenic (As) 0.00026 <0.00010 N/A 0.00011 0.00011 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00021 0.00025 N/A 0.0005 0.00047 N/A 0.00017 0.00017 N/A
Barium (Ba) 0.0296 0.0299 1.01 0.037 0.037 0.00 0.039 0.0386 1.03 0.0296 0.0313 5.58 0.0398 0.0377 5.42 0.0244 0.0243 0.41 0.0426 0.0427 0.23
Beryllium (Be) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) 0.0014 0.00135 3.64 0.00013 0.000133 2.28 0.00127 0.00119 6.50 0.000647 0.000676 4.38 0.000023 0.000022 N/A <0.000010 <0.000010 N/A 0.000256 0.000268 4.58
Calcium (Ca) 32.5 25.6 23.75 15.1 14.9 1.33 58.8 60.5 2.85 28.3 29.3 3.47 34.8 32.2 7.76 17.1 16.7 2.37 42.2 42.5 0.71
Chromium (Cr) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00015 0.00019 N/A <0.00010 <0.00010 N/A
Cobalt (Co) 0.00359 0.00352 1.97 0.00014 0.00016 N/A 0.00221 0.00219 0.91 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.0003 0.00029 N/A
Copper (Cu) 0.00388 0.0025 N/A <0.00050 <0.00050 N/A 0.00491 0.00451 8.49 <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A 0.00238 0.00242 N/A
Iron (Fe) 0.07 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A 0.069 0.069 N/A <0.030 <0.030 N/A
Lead (Pb) <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) 0.00106 0.00069 N/A <0.00050 <0.00050 N/A 0.0017 0.00164 N/A 0.00114 0.00052 N/A 0.00193 0.00179 N/A 0.00059 0.00066 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) 2.38 2.36 0.84 0.999 1 0.10 4.87 4.87 0.00 7.5 7.44 0.80 5.22 5.42 3.76 1.93 1.92 0.52 3.6 3.51 2.53
Manganese (Mn) 0.21 0.207 1.44 0.0431 0.0432 0.23 0.255 0.25 1.98 0.00107 0.00102 4.78 0.00889 0.00896 0.78 0.0018 0.0017 5.71 0.0453 0.0444 2.01
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) 0.00204 0.00165 21.14 0.000844 0.000814 3.62 0.00188 0.00188 0.00 0.000872 0.000885 1.48 0.0015 0.0011 30.77 0.00069 0.000709 2.72 0.0029 0.0029 0.00
Nickel (Ni) 0.00143 0.00141 N/A <0.00050 <0.00050 N/A 0.00159 0.00156 N/A 0.00236 0.00247 N/A 0.00051 0.00056 N/A <0.00050 <0.00050 N/A 0.00052 <0.00050 N/A
Phosphorus (P) <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) 0.867 0.872 0.58 0.685 0.684 0.15 1.49 1.47 1.35 0.239 0.234 N/A 0.585 0.587 0.34 0.437 0.423 3.26 1.3 1.27 2.33
Selenium (Se) 0.00119 0.00127 6.50 0.00044 0.00044 N/A 0.00195 0.00203 4.02 0.00149 0.00151 1.33 0.00062 0.00067 7.75 0.00036 0.00035 N/A 0.00094 0.00094 0.00
Silicon (Si) 1.33 1.28 3.83 0.648 0.663 2.29 2.19 2.18 0.46 2.24 2.28 1.77 1.97 1.98 0.51 0.801 0.737 8.32 2.21 2.18 1.37
Silver (Ag) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A <2.0 <2.0 N/A 2.5 2.5 N/A 4.2 4.3 N/A 3.7 3.8 N/A <2.0 <2.0 N/A 2.2 2.2 N/A
Strontium (Sr) 0.179 0.139 25.16 0.0762 0.0756 0.79 0.33 0.332 0.60 0.31 0.318 2.55 0.301 0.284 5.81 0.114 0.118 3.45 0.253 0.252 0.40
Thallium (Tl) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000014 0.000011 N/A 0.000017 0.000018 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) <0.000010 <0.000010 N/A 0.000018 0.000016 N/A 0.000288 0.00029 0.69 0.000035 0.000032 N/A 0.000045 0.000044 N/A 0.000019 0.00002 N/A 0.000342 0.000326 4.79
Vanadium (V) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) 0.0625 0.0596 4.75 <0.0030 <0.0030 N/A 0.0552 0.0479 14.16 0.0233 0.0232 0.43 0.0032 <0.0030 N/A <0.0030 <0.0030 N/A 0.012 0.0115 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name UR1B UR1B UR2 UR2 UR2 UR2
Collection Date 6/4/2013 6/4/2013 3/4/2013 3/4/2013 3/31/2013 3/31/2013
ALS Sample ID L1313121-29 L1313121-26 RPD (%) L1275970-27 L1275970-22 RPD (%) L1285027-34 L1285027-20 RPD (%)
Physical Parameter
Colour, True <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity 115 114 0.87 246 247 0.41 261 259 0.77
Hardness (as CaCO3) 54.5 54.5 0.00 114 112 1.77 122 123 0.82
Physical Parameter 7.51 7.95 5.69 8.12 8.11 0.12 8.21 8.17 0.49
Total Suspended Solids 29.1 24.9 15.56 3.1 <3.0 N/A <3.0 <3.0 N/A
Total Dissolved Solids 81 81 0.00 141 121 15.27 169 171 1.18
Turbidity 32.8 32.6 0.61 1.27 1.23 3.20 1.01 1.05 3.88
Anions and Nutrients
Acidity 7.4 1.5 N/A 1.7 1.8 N/A 1.3 1.9 N/A
Alkalinity, Bicarbonate (as CaCO3) 29.1 29.1 0.00 75.3 80.4 6.55 81.3 82.4 1.34
Alkalinity, Carbonate (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) 29.1 29.1 0.00 75.3 80.4 6.55 81.3 82.4 1.34
Ammonia as N <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) <0.50 <0.50 N/A 0.73 0.73 N/A 0.79 0.79 N/A
Fluoride (F) 0.077 0.075 N/A 0.066 0.067 N/A 0.068 0.07 N/A
Nitrate (as N) 0.0861 0.0871 1.15 0.163 0.162 0.62 0.141 0.142 0.71
Nitrite (as N) <0.0010 0.001 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen 0.097 0.091 N/A 0.155 0.161 N/A 0.137 0.132 N/A
Ortho Phosphate as P <0.0010 0.0011 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P 0.203 0.231 12.90 0.0024 0.0026 N/A 0.0042 0.0043 N/A
Sulphate (SO4) 27.8 27.7 0.36 48.2 48.2 0.00 55.5 55.9 0.72
Cyanides
Cyanide, Weak Acid Dissociable - - N/A - - N/A - - N/A
Cyanide, Total <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon - - N/A - - N/A - - N/A
Total Organic Carbon 1.32 1.3 N/A <0.50 <0.50 N/A 0.67 <0.50 N/A
Total Metals
Aluminum (Al) 1.38 1.37 0.73 0.0463 0.0441 4.87 0.0453 0.0452 0.22
Antimony (Sb) 0.0006 0.00059 1.68 0.00054 0.0005 N/A 0.00053 0.00053 0.00
Arsenic (As) 0.00877 0.00829 5.63 0.00051 0.00051 0.00 0.00051 0.00051 0.00
Barium (Ba) 0.0405 0.0417 2.92 0.0432 0.0432 0.00 0.0481 0.0471 2.10
Beryllium (Be) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A 0.01 0.01 N/A
Cadmium (Cd) 0.000722 0.000678 6.29 0.000149 0.000151 1.33 0.000178 0.000187 4.93
Calcium (Ca) 18.6 17.9 3.84 40.6 39.3 3.25 44.2 44.3 0.23
Chromium (Cr) 0.00161 0.00159 1.25 <0.00010 0.00011 N/A 0.00011 0.0001 N/A
Cobalt (Co) 0.00162 0.00155 4.42 0.00013 0.00013 N/A 0.00016 0.00017 N/A
Copper (Cu) 0.0652 0.0632 3.12 0.00668 0.00675 1.04 0.00714 0.00685 4.15
Iron (Fe) 3.81 3.77 1.06 0.171 0.173 1.16 0.172 0.174 1.16
Lead (Pb) 0.00174 0.00177 1.71 0.00007 0.000073 N/A 0.000081 0.000074 N/A
Lithium (Li) 0.00131 0.0013 N/A 0.00051 0.00072 N/A <0.00050 0.00067 N/A
Magnesium (Mg) 2.32 2.21 4.86 3.29 3.6 9.00 3.69 3.67 0.54
Manganese (Mn) 0.083 0.0809 2.56 0.019 0.0193 1.57 0.0236 0.0235 0.42
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.

Page 5 of 6



Appendix G-5.6.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2013

Site Name UR1B UR1B UR2 UR2 UR2 UR2
Collection Date 6/4/2013 6/4/2013 3/4/2013 3/4/2013 3/31/2013 3/31/2013
ALS Sample ID L1313121-29 L1313121-26 RPD (%) L1275970-27 L1275970-22 RPD (%) L1285027-34 L1285027-20 RPD (%)
Total Metals (cont'd )
Molybdenum (Mo) 0.00229 0.00223 2.65 0.0032 0.00265 18.80 0.00285 0.00284 0.35
Nickel (Ni) 0.00191 0.00194 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Phosphorus (P) <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) 0.899 0.864 3.97 1.3 1.33 2.28 1.4 1.39 0.72
Selenium (Se) 0.00078 0.00076 2.60 0.00078 0.00081 3.77 0.00094 0.00086 8.89
Silicon (Si) 3.65 3.7 1.36 2.8 2.83 1.07 2.75 2.71 1.47
Silver (Ag) 0.00002 0.000024 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A 3 3 N/A 3.1 3 N/A
Strontium (Sr) 0.129 0.126 2.35 0.233 0.233 0.00 0.248 0.251 1.20
Thallium (Tl) 0.000017 0.000018 N/A <0.000010 <0.000010 N/A <0.000010 0.000012 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) 0.064 0.067 4.58 <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) 0.000228 0.00022 3.57 0.000366 0.000357 2.49 0.000375 0.000384 2.37
Vanadium (V) 0.0046 0.0045 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) 0.0567 0.0568 0.18 0.012 0.0121 N/A 0.0132 0.0129 N/A
Dissolved Metals
Aluminum (Al) 0.0487 0.0476 2.28 0.0228 0.0226 0.88 0.0246 0.0266 7.81
Antimony (Sb) 0.00039 0.00038 N/A 0.00053 0.00046 N/A 0.00048 0.00051 N/A
Arsenic (As) 0.00023 0.00019 N/A 0.00029 0.00028 N/A 0.00026 0.00031 N/A
Barium (Ba) 0.0216 0.0216 0.00 0.0422 0.0424 0.47 0.0459 0.0461 0.43
Beryllium (Be) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) <0.010 <0.010 N/A <0.010 <0.010 N/A 0.01 0.011 N/A
Cadmium (Cd) 0.000199 0.000218 9.11 0.000134 0.000124 7.75 0.000149 0.000158 5.86
Calcium (Ca) 18.9 18.8 0.53 40.3 39 3.28 42.9 43.2 0.70
Chromium (Cr) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00011 N/A
Cobalt (Co) 0.00056 0.0006 6.90 0.00013 0.00012 N/A 0.00015 0.00014 N/A
Copper (Cu) 0.00176 0.0018 N/A 0.00179 0.00175 N/A 0.00185 0.0025 N/A
Iron (Fe) <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) 0.0006 <0.00050 N/A <0.00050 0.00076 N/A <0.00050 0.00058 N/A
Magnesium (Mg) 1.81 1.82 0.55 3.3 3.47 5.02 3.54 3.59 1.40
Manganese (Mn) 0.0438 0.0441 0.68 0.018 0.0175 2.82 0.0219 0.0219 0.00
Mercury (Hg) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) 0.00197 0.00195 1.02 0.003 0.00256 15.83 0.00276 0.00273 1.09
Nickel (Ni) <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Phosphorus (P) <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) 0.64 0.635 0.78 1.3 1.31 0.77 1.35 1.36 0.74
Selenium (Se) 0.00059 0.00056 5.22 0.00081 0.00084 3.64 0.00087 0.00093 6.67
Silicon (Si) 1.37 1.38 0.73 2.68 2.75 2.58 2.65 2.6 1.90
Silver (Ag) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) <2.0 <2.0 N/A 2.9 2.9 N/A 3 2.9 N/A
Strontium (Sr) 0.117 0.116 0.86 0.228 0.215 5.87 0.239 0.241 0.83
Thallium (Tl) <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) 0.000054 0.000054 0.00 0.000356 0.000346 2.85 0.000361 0.000358 0.83
Vanadium (V) <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) 0.0066 0.0073 N/A 0.0077 0.0077 N/A 0.0078 0.0088 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit.
RPD = Relative Percent Difference relative to mean (in %).
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MCTR MCTR MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC2B MC2B
Collection Date 1/17/2014 1/17/2014 6/19/2014 6/19/2014 6/26/2014 6/26/2014 10/4/2014 10/4/2014 10/4/2014 10/4/2014 9/9/2014 9/9/2014
ALS Sample ID Unit L1413909-17 L1413909-3 RPD (%) L1475203-22 L1475203-21 RPD (%) L1479007-26 L1479007-17 RPD (%) L1529967-25 L1529967-21 RPD (%) L1529967-25 L1529967-21 RPD (%) L1517070-7 L1517070-6 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A 49.4 52.7 6.46 <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 378 375 0.80 997 983 1.41 424 435 2.56 218 216 0.92 218 216 0.92 159 159 0.00
Hardness (as CaCO3) mg/L 199 196 1.52 134 131 2.26 61.2 62.7 2.42 42.3 41.6 1.67 42.3 41.6 1.67 71.5 70.5 1.41
Physical Parameter pH unit 8.29 8.27 0.24 2.82 2.87 1.76 3.35 3.33 0.60 3.81 3.81 0.00 3.81 3.81 0.00 7.84 7.63 2.71
Total Suspended Solids mg/L 6.2 4.2 N/A 191 195 2.07 322 333 3.36 188.0 169.0 10.64 188.0 169.0 10.64 288 277 3.89
Total Dissolved Solids mg/L 242 243 0.41 611 627 2.58 216 210 2.82 119 126 5.71 119 126 5.71 100 100 0.00
Turbidity NTU 2.19 2.23 1.81 142 121 15.97 315 329 4.35 113 124 9.28 113 124 9.28 128 134 4.58
Anions and Nutrients
Acidity mg/L <1.0 <1.0 N/A 287 265 7.97 94.2 91.5 2.91 36.2 36.8 1.64 36.2 36.8 1.64 3.2 4 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 105 109 3.74 <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 19.8 20.1 1.50
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 105 109 3.74 <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 19.8 20.1 1.50
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 0.0145 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.50 <0.50 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <5.0 <5.0 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.05 0.057 N/A 1.54 1.54 0.00 0.477 0.469 1.69 0.216 0.219 1.38 0.216 0.219 1.38 0.129 0.132 2.30
Nitrate (as N) mg/L 0.329 0.331 0.61 <0.050 <0.050 N/A 0.0234 0.0217 N/A 0.0145 0.0141 N/A 0.0145 0.0141 N/A 0.0252 0.0248 N/A
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.010 <0.010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.067 <0.073 N/A <0.050 <0.050 N/A <0.25 <0.25 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.10 <0.10 N/A
Total Nitrogen mg/L 0.337 0.363 7.43 <0.050 <0.050 N/A <0.25 <0.25 N/A 0.054 <0.050 N/A 0.054 <0.050 N/A <0.10 <0.10 N/A
Ortho Phosphate as P mg/L 0.0012 0.0015 N/A 0.482 0.605 22.63 0.0033 0.0024 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.0141 0.0154 8.81 2.94 2.98 1.35 1.87 1.96 4.70 0.8770 0.8940 1.92 0.8770 0.8940 1.92 0.56 0.539 3.82
Sulphate (SO4) mg/L 86.6 86.4 0.23 435 440 1.14 145 144 0.69 74.1 74.9 1.07 74.1 74.9 1.07 54.3 55.2 1.64
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 0.55 N/A <0.50 0.55 N/A 0.87 1.3 N/A
Total Metals
Aluminum (Al) mg/L 0.161 0.151 6.41 17.9 13 31.72 12.3 11 11.16 5.2 4.79 8.21 5.2 4.79 8.21 6.34 5.6 12.40
Antimony (Sb) mg/L 0.00052 0.00056 7.41 0.00104 0.00074 33.71 0.00124 0.00113 9.28 0.00096 0.00082 15.73 0.00096 0.00082 15.73 0.00132 0.00122 7.87
Arsenic (As) mg/L 0.00059 0.00059 0.00 0.142 0.0974 37.26 0.0958 0.101 5.28 0.0452 0.0438 3.15 0.0452 0.0438 3.15 0.0132 0.0127 3.86
Barium (Ba) mg/L 0.0266 0.0267 0.38 0.127 0.0867 37.72 0.35 0.359 2.54 0.173 0.171 1.16 0.173 0.171 1.16 0.161 0.141 13.25
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00271 0.00204 28.21 0.00094 0.00093 1.07 0.00040 0.00039 N/A 0.00040 0.00039 N/A 0.00033 0.0003 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000128 0.000143 11.07 0.0321 0.0224 35.60 0.0133 0.014 5.13 0.00609 0.005990 1.66 0.00609 0.00599 1.66 0.00274 0.00279 1.81
Calcium (Ca) mg/L 65.8 65.3 0.76 42.5 32 28.19 20.9 21.2 1.43 15.8 15.8 0.00 15.8 15.8 0.00 27.9 28.3 1.42
Chromium (Cr) mg/L 0.00026 0.00023 N/A 0.00183 0.00128 35.37 0.00156 0.00146 6.62 0.0008 0.00087 8.38 0.0008 0.00087 8.38 0.00445 0.00409 8.43
Cobalt (Co) mg/L 0.00023 0.00024 N/A 0.0487 0.0338 36.12 0.0185 0.0187 1.08 0.00795 0.00777 2.29 0.00795 0.00777 2.29 0.00838 0.00808 3.65
Copper (Cu) mg/L 0.00177 0.00177 N/A 4.34 3.05 34.91 1.23 1.28 3.98 0.30900 0.30900 0.00 0.30900 0.30900 0.00 0.233 0.234 0.43
Iron (Fe) mg/L 0.405 0.412 1.71 91.5 66.5 31.65 42 43.7 3.97 18.8 18.5 1.61 18.8 18.5 1.61 15.6 15.1 3.26
Lead (Pb) mg/L 0.00011 0.000114 N/A 0.0394 0.0296 28.41 0.0145 0.0148 2.05 0.007230 0.006760 6.72 0.007230 0.006760 6.72 0.00694 0.00717 3.26
Lithium (Li) mg/L 0.00055 0.0005 N/A 0.0138 0.0107 25.31 0.0103 0.0101 1.96 0.00413 0.00396 4.20 0.00413 0.00396 4.20 0.00468 0.00424 9.87
Magnesium (Mg) mg/L 7.48 7.77 3.80 7.81 5.54 34.01 4.29 4.23 1.41 1.95 1.88 3.66 1.95 1.88 3.66 4.76 4.55 4.51
Manganese (Mn) mg/L 0.0115 0.0111 3.54 2.83 1.99 34.85 1.07 1.08 0.93 0.39 0.387 0.77 0.39 0.387 0.77 0.588 0.588 0.00
Mercury (Hg) mg/L <0.000010 <0.000010 N/A 0.000012 <0.000010 N/A 0.000034 0.000036 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000021 0.000024 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MCTR MCTR MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC2B MC2B
Collection Date 1/17/2014 1/17/2014 6/19/2014 6/19/2014 6/26/2014 6/26/2014 10/4/2014 10/4/2014 10/4/2014 10/4/2014 9/9/2014 9/9/2014
ALS Sample ID Unit L1413909-17 L1413909-3 RPD (%) L1475203-22 L1475203-21 RPD (%) L1479007-26 L1479007-17 RPD (%) L1529967-25 L1529967-21 RPD (%) L1529967-25 L1529967-21 RPD (%) L1517070-7 L1517070-6 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00291 0.00286 1.73 0.0147 0.0107 31.50 0.00699 0.00743 6.10 0.00341 0.00339 0.59 0.00341 0.00339 0.59 0.00275 0.00268 2.58
Nickel (Ni) mg/L 0.00271 0.00274 1.10 0.0141 0.00995 34.51 0.00519 0.00508 2.14 0.00219 0.00204 N/A 0.00219 0.00204 N/A 0.00972 0.00921 5.39
Phosphorus (P) mg/L <0.30 <0.30 N/A 2.88 2.09 31.79 1.66 1.73 4.13 0.84 0.82 N/A 0.84 0.82 N/A 0.52 0.51 N/A
Potassium (K) mg/L 1.08 1.06 1.87 1.2 0.863 32.67 1.67 1.51 10.06 1 0.954 4.71 1 0.954 4.71 1.23 1.16 5.86
Selenium (Se) mg/L 0.0051 0.00514 0.78 0.00798 0.00605 27.51 0.0037 0.00401 8.04 0.00236 0.00226 4.33 0.00236 0.00226 4.33 0.00183 0.00179 2.21
Silicon (Si) mg/L 2.47 2.47 0.00 11.5 9.4 20.10 17.8 20.3 13.12 8.03 7.91 1.51 8.03 7.91 1.51 9.68 8.65 11.24
Silver (Ag) mg/L <0.000010 <0.000010 N/A 0.000141 0.000096 37.97 0.000161 0.000132 19.80 0.000111 0.000086 25.38 0.000111 0.000086 25.38 0.000124 0.000116 6.67
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.296 0.289 2.39 0.288 0.209 31.79 0.112 0.109 2.71 0.1 0.101 1.00 0.1 0.101 1.00 0.165 0.167 1.20
Thallium (Tl) mg/L 0.000011 0.000012 N/A 0.000154 0.000111 32.45 0.000126 0.000119 5.71 0.000073 0.000075 2.70 0.000073 0.000075 2.70 0.000067 0.000063 6.15
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00011 0.0001 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.0001 <0.00010 N/A
Titanium (Ti) mg/L 0.018 0.016 N/A 0.201 0.159 23.33 0.391 0.362 7.70 0.229 0.177 25.62 0.229 0.177 25.62 0.212 0.192 9.90
Uranium (U) mg/L 0.000683 0.000685 0.29 0.00337 0.0025 29.64 0.00113 0.00114 0.88 0.000398 0.000405 1.74 0.000398 0.000405 1.74 0.000416 0.000425 2.14
Vanadium (V) mg/L <0.0010 <0.0010 N/A 0.0272 0.019 35.50 0.0233 0.0222 4.84 0.0109 0.0106 2.79 0.0109 0.0106 2.79 0.0188 0.0171 9.47
Zinc (Zn) mg/L 0.0086 0.0084 N/A 2.09 1.48 34.17 0.9 0.935 3.81 0.483 0.482 0.21 0.483 0.482 0.21 0.227 0.225 0.88
Dissolved Metals
Aluminum (Al) mg/L 0.0057 0.0052 N/A 14.9 14.4 3.41 5.05 5.46 7.80 1.57 1.55 1.28 1.57 1.55 1.28 0.0382 0.0117 N/A
Antimony (Sb) mg/L 0.00047 0.00049 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00024 0.00021 N/A
Arsenic (As) mg/L 0.00028 0.00026 N/A 0.00207 0.00226 8.78 0.00079 0.00105 28.26 0.00029 0.0002 N/A 0.00029 0.0002 N/A <0.00010 <0.00010 N/A
Barium (Ba) mg/L 0.0249 0.0251 0.80 0.045 0.0451 0.22 0.104 0.107 2.84 0.0581 0.0578 0.52 0.0581 0.0578 0.52 0.0352 0.0342 2.88
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00263 0.00277 5.19 0.00088 0.00091 3.35 0.00035 0.00033 N/A 0.00035 0.00033 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000087 0.000095 8.79 0.0315 0.03 4.88 0.014 0.0148 5.56 0.00607 0.0061 0.49 0.00607 0.0061 0.49 0.000847 0.00106 22.34
Calcium (Ca) mg/L 67.5 65.6 2.85 42 41.4 1.44 20.7 21 1.44 15.2 14.9 1.99 15.2 14.9 1.99 25.5 25.1 1.58
Chromium (Cr) mg/L <0.00010 <0.00010 N/A 0.0011 0.00105 4.65 0.00014 0.00016 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 N/A 0.0468 0.045 3.92 0.0168 0.0173 2.93 0.00660 0.00653 1.07 0.00660 0.00653 1.07 0.00182 0.00223 20.25
Copper (Cu) mg/L <0.00050 <0.00050 N/A 4.3 4.24 1.41 1.28 1.35 5.32 0.29800 0.30200 1.33 0.29800 0.30200 1.33 0.00222 0.00116 N/A
Iron (Fe) mg/L <0.030 <0.030 N/A 33.5 24.6 30.64 1.96 2.3 15.96 4.730 4.840 2.30 4.730 4.840 2.30 0.051 1.4 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A 0.033 0.0311 5.93 0.00687 0.00763 10.48 0.001720 0.001670 2.95 0.001720 0.001670 2.95 <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00057 <0.00050 N/A 0.0111 0.0109 1.82 0.0044 0.00467 5.95 0.00136 0.0013 N/A 0.00136 0.0013 N/A 0.00085 0.00081 N/A
Magnesium (Mg) mg/L 7.47 7.77 3.94 7.02 6.75 3.92 2.34 2.51 7.01 1.05 1.04 0.96 1.05 1.04 0.96 1.89 1.9 0.53
Manganese (Mn) mg/L 0.000683 0.000696 1.89 2.76 2.71 1.83 0.965 0.982 1.75 0.306 0.3 1.98 0.306 0.3 1.98 0.222 0.233 4.84
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00286 0.00276 3.56 0.000512 0.000502 1.97 0.00011 0.00015 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.00142 0.00138 2.86
Nickel (Ni) mg/L 0.00209 0.00215 N/A 0.0139 0.013 6.69 0.00418 0.00437 4.44 0.00161 0.00162 N/A 0.00161 0.00162 N/A 0.0009 0.00102 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.1 1.06 3.70 0.59 0.568 3.80 0.292 0.316 7.89 0.181 0.177 N/A 0.181 0.177 N/A 0.385 0.385 0.00
Selenium (Se) mg/L 0.00511 0.00494 3.38 0.00116 0.00121 4.22 0.00036 0.00034 N/A 0.00029 0.00029 N/A 0.00029 0.00029 N/A 0.00106 0.00105 0.95
Silicon (Si) mg/L 2.32 2.17 6.68 5.16 4.94 4.36 1.87 1.99 6.22 0.95 0.949 0.11 0.95 0.949 0.11 0.974 0.967 0.72
Silver (Ag) mg/L <0.000010 <0.000010 N/A 0.000069 0.000066 4.44 0.000031 0.000039 N/A 0.000015 <0.000010 N/A 0.000015 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 2.4 N/A
Strontium (Sr) mg/L 0.289 0.277 4.24 0.275 0.264 4.08 0.101 0.102 0.99 0.0899 0.0881 2.02 0.0899 0.0881 2.02 0.142 0.139 2.14
Thallium (Tl) mg/L <0.000010 <0.000010 N/A 0.000101 0.000091 10.42 0.000027 0.00003 N/A 0.000017 0.000011 N/A 0.000017 0.000011 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000646 0.000677 4.69 0.00324 0.00304 6.37 0.000982 0.000991 0.91 0.000259 0.000249 3.94 0.000259 0.000249 3.94 0.000013 <0.000010 N/A
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.0045 0.0046 N/A 2.08 1.97 5.43 0.913 0.961 5.12 0.474 0.4700 0.85 0.474 0.4700 0.85 0.0294 0.045 41.94
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2
Collection Date 1/15/2014 1/15/2014 5/27/2014 5/27/2014 6/3/2014 6/3/2014 6/8/2014 6/8/2014 7/2/2014 7/2/2014 9/21/2014 9/21/2014
ALS Sample ID Unit L1413912-20 L1413912-8 RPD (%) L1462243-46 L1462243-19 RPD (%) L1466849-10 L1466849-8 RPD (%) L1469016-10 L1469016-9 RPD (%) L1482361-30 L1482361-9 RPD (%) L1522239-15 L1522239-11 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 6.4 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 378 377 0.26 283 289 2.10 327 330 0.91 352 358 1.69 177 178 0.56 158 157 0.63
Hardness (as CaCO3) mg/L 185 191 3.19 109 104 4.69 108 108 0.00 115 116 0.87 77.5 74.9 3.41 72 72.6 0.83
Physical Parameter pH unit 7.96 7.96 0.00 5.05 4.92 2.61 3.83 3.9 1.81 3.9 3.86 1.03 7.23 7.27 0.55 7.93 7.94 0.13
Total Suspended Solids mg/L 59.7 64.8 8.19 99 130 27.07 137 140 2.17 234 221 5.71 533 586 9.47 1600 1530 4.47
Total Dissolved Solids mg/L 257 260 1.16 207 206 0.48 225 230 2.20 250 258 3.15 122 124 1.63 102 104 1.94
Turbidity NTU 46.1 51.8 11.64 90.3 82.4 9.15 94.3 97.7 3.54 192 175 9.26 347 299 14.86 735 852 14.74
Anions and Nutrients
Acidity mg/L 1.3 1.4 N/A 19.8 22.5 12.77 33.2 30.4 8.81 34.1 32.2 5.73 1.4 1.4 N/A 1.2 1.2 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 52.1 55.3 5.96 <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 13.7 13.5 1.47 34.5 34.1 1.17
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 52.1 55.3 5.96 <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 13.7 13.5 1.47 34.5 34.1 1.17
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A 0.0154 0.013 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.21 0.212 0.95 0.336 0.339 0.89 0.391 0.393 0.51 0.479 0.475 0.84 0.166 0.163 1.82 0.101 0.102 0.99
Nitrate (as N) mg/L 0.511 0.512 0.20 0.248 0.249 0.40 0.166 0.165 0.60 0.117 0.118 0.85 0.0358 0.0355 0.84 0.0498 0.0492 1.21
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.11 <0.11 N/A <0.056 <0.051 N/A 0.146 <0.050 N/A <0.050 <0.050 N/A <0.20 <0.25 N/A <1.0 <1.0 N/A
Total Nitrogen mg/L 0.566 0.568 0.35 0.28 0.253 10.13 0.312 0.186 N/A 0.14 0.12 N/A <0.20 <0.25 N/A <1.0 <1.0 N/A
Ortho Phosphate as P mg/L - - N/A 0.012 0.0232 63.64 <0.0010 0.0011 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0034 0.0035 N/A
Total Phosphate as P mg/L 0.158 0.189 17.87 1.79 2.02 12.07 1.82 1.98 8.42 1.87 1.83 2.16 1.67 1.73 3.53 3.09 2.6 17.22
Sulphate (SO4) mg/L 132 132 0.00 130 130 0.00 137 137 0.00 149 149 0.00 69.4 69.2 0.29 42.8 42.6 0.47
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon mg/L 1.44 1.47 N/A 3.71 0.88 N/A <0.50 0.58 N/A <0.50 <0.50 N/A 1.38 1.32 N/A 3.95 2.44 N/A
Total Metals
Aluminum (Al) mg/L 2.15 2.16 0.46 3.89 3.99 2.54 3.89 5.11 27.11 4.66 4.72 1.28 12.2 12.3 0.82 27.5 29.3 6.34
Antimony (Sb) mg/L 0.00085 0.00081 4.82 0.00078 0.00081 3.77 0.00062 0.00078 22.86 0.0006 0.0006 0.00 0.00219 0.00225 2.70 0.0037 0.00377 1.87
Arsenic (As) mg/L 0.00806 0.00803 0.37 0.0948 0.0986 3.93 0.0936 0.0968 3.36 0.0691 0.0715 3.41 0.0475 0.0447 6.07 0.0545 0.0553 1.46
Barium (Ba) mg/L 0.0571 0.0572 0.17 0.0683 0.0679 0.59 0.0503 0.0775 42.57 0.0544 0.0528 2.99 0.421 0.425 0.95 0.671 0.702 4.52
Beryllium (Be) mg/L 0.00031 0.00031 N/A 0.00052 0.00058 10.91 0.00064 0.00065 1.55 0.00073 0.00072 1.38 0.00063 0.00061 3.23 0.00088 0.00087 1.14
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.011 0.012 N/A
Cadmium (Cd) mg/L 0.00338 0.00339 0.30 0.00722 0.00734 1.65 0.00806 0.00817 1.36 0.0085 0.00827 2.74 0.00441 0.00416 5.83 0.00342 0.00345 0.87
Calcium (Ca) mg/L 66.1 64.8 1.99 37.7 34.2 9.74 36.9 37.9 2.67 39.8 39.2 1.52 36.9 35.4 4.15 59.5 59.1 0.67
Chromium (Cr) mg/L 0.00128 0.00132 3.08 0.00129 0.00132 2.30 0.00088 0.00143 47.62 0.00105 0.00108 2.82 0.00637 0.00655 2.79 0.0261 0.0266 1.90
Cobalt (Co) mg/L 0.00694 0.00678 2.33 0.0105 0.011 4.65 0.0121 0.0128 5.62 0.0147 0.0143 2.76 0.0134 0.0135 0.74 0.0281 0.0288 2.46
Copper (Cu) mg/L 0.373 0.367 1.62 0.582 0.622 6.64 0.797 0.794 0.38 1.09 1.08 0.92 0.567 0.563 0.71 0.27 0.277 2.56
Iron (Fe) mg/L 9.25 8.64 6.82 28.6 28 2.12 30.6 32.1 4.78 30.1 29.7 1.34 34.7 32.9 5.33 63.9 64.2 0.47
Lead (Pb) mg/L 0.00378 0.00378 0.00 0.00889 0.00902 1.45 0.00825 0.00952 14.29 0.00924 0.009 2.63 0.0213 0.0227 6.36 0.0282 0.0303 7.18
Lithium (Li) mg/L 0.00282 0.00289 2.45 0.00329 0.00382 14.91 0.00332 0.0041 21.02 0.00293 0.00267 9.29 0.0114 0.0112 1.77 0.0243 0.0241 0.83
Magnesium (Mg) mg/L 6.8 7.07 3.89 4.05 3.96 2.25 3.8 4.25 11.18 4.22 4.43 4.86 6.7 6.62 1.20 18.1 18.7 3.26
Manganese (Mn) mg/L 0.694 0.693 0.14 0.409 0.432 5.47 0.472 0.503 6.36 0.687 0.727 5.66 0.958 0.945 1.37 1.76 1.75 0.57
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000019 0.000013 N/A 0.000024 0.000025 N/A 0.000055 0.00005 N/A 0.000247 0.000233 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2 MC2
Collection Date 1/15/2014 1/15/2014 5/27/2014 5/27/2014 6/3/2014 6/3/2014 6/8/2014 6/8/2014 7/2/2014 7/2/2014 9/21/2014 9/21/2014
ALS Sample ID Unit L1413912-20 L1413912-8 RPD (%) L1462243-46 L1462243-19 RPD (%) L1466849-10 L1466849-8 RPD (%) L1469016-10 L1469016-9 RPD (%) L1482361-30 L1482361-9 RPD (%) L1522239-15 L1522239-11 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00294 0.00302 2.68 0.00799 0.00792 0.88 0.00801 0.00841 4.87 0.00592 0.00628 5.90 0.0057 0.00544 4.67 0.00922 0.00957 3.73
Nickel (Ni) mg/L 0.00535 0.00516 3.62 0.00454 0.00477 4.94 0.00476 0.00543 13.15 0.00635 0.00618 2.71 0.0116 0.0119 2.55 0.0431 0.0433 0.46
Phosphorus (P) mg/L <0.30 <0.30 N/A 1.74 1.79 2.83 1.77 1.82 2.79 1.63 1.6 1.86 1.74 1.62 7.14 2.74 2.76 0.73
Potassium (K) mg/L 1.01 1.02 0.99 0.798 0.871 8.75 0.717 1.01 33.93 0.708 0.67 5.52 2.06 2.22 7.48 4.1 4.31 4.99
Selenium (Se) mg/L 0.00378 0.0038 0.53 0.0066 0.00652 1.22 0.00599 0.00625 4.25 0.0045 0.00465 3.28 0.00343 0.00321 6.63 0.00616 0.00624 1.29
Silicon (Si) mg/L 4.94 4.73 4.34 5.34 5.55 3.86 4.03 7.25 57.09 3.84 3.89 1.29 19.7 19.8 0.51 39.3 40.9 3.99
Silver (Ag) mg/L 0.00006 0.000058 3.39 0.00005 0.000096 N/A 0.00004 0.000056 N/A 0.000069 0.000055 22.58 0.000371 0.000336 9.90 0.000912 0.000887 2.78
Sodium (Na) mg/L 2.2 2.1 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.2 2.4 N/A
Strontium (Sr) mg/L 0.335 0.349 4.09 0.202 0.205 1.47 0.208 0.215 3.31 0.221 0.212 4.16 0.183 0.183 0.00 0.293 0.303 3.36
Thallium (Tl) mg/L 0.000026 0.000027 N/A 0.000039 0.000038 N/A 0.000032 0.000049 N/A 0.000037 0.000037 N/A 0.000162 0.000167 3.04 0.000349 0.000344 1.44
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00017 0.00015 N/A 0.0003 0.00033 N/A
Titanium (Ti) mg/L 0.084 0.078 7.41 0.09 0.097 7.49 0.038 0.121 N/A 0.028 0.03 N/A 0.769 0.67 13.76 1.4 1.51 7.56
Uranium (U) mg/L 0.000758 0.00075 1.06 0.000774 0.000774 0.00 0.000914 0.000948 3.65 0.00107 0.00105 1.89 0.00114 0.00105 8.22 0.00152 0.00159 4.50
Vanadium (V) mg/L 0.0057 0.0057 0.00 0.0106 0.0112 5.50 0.0096 0.0131 30.84 0.0121 0.012 0.83 0.0414 0.0416 0.48 0.126 0.132 4.65
Zinc (Zn) mg/L 0.238 0.234 1.69 0.544 0.565 3.79 0.613 0.62 1.14 0.609 0.611 0.33 0.335 0.336 0.30 0.313 0.325 3.76
Dissolved Metals
Aluminum (Al) mg/L 0.0617 0.0553 10.94 1.26 1.26 0.00 2.63 2.23 16.46 2.81 2.76 1.80 0.0044 0.0033 N/A 0.0773 0.0708 8.78
Antimony (Sb) mg/L 0.00032 0.00031 N/A <0.00010 <0.00010 N/A 0.00012 <0.00010 N/A <0.00010 <0.00010 N/A 0.00016 0.00015 N/A 0.00041 0.0004 N/A
Arsenic (As) mg/L <0.00010 <0.00010 N/A 0.00018 0.00149 N/A 0.0147 0.00017 N/A 0.00041 0.00024 N/A <0.00010 <0.00010 N/A 0.00043 0.0004 N/A
Barium (Ba) mg/L 0.029 0.0292 0.69 0.0306 0.0322 5.10 0.0373 0.0309 18.77 0.0368 0.0363 1.37 0.0534 0.0533 0.19 0.0396 0.0377 4.92
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00044 0.00052 N/A 0.00061 0.00055 10.34 0.00069 0.0007 1.44 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00143 0.00141 1.41 0.0073 0.00735 0.68 0.00816 0.008 1.98 0.0086 0.00864 0.46 0.00201 0.00209 3.90 0.000029 0.000022 N/A
Calcium (Ca) mg/L 63.2 66.1 4.49 37.7 35.6 5.73 37.4 37.4 0.00 39.8 40.1 0.75 27.8 26.9 3.29 26.3 26.5 0.76
Chromium (Cr) mg/L <0.00010 0.00011 N/A <0.00010 <0.00010 N/A 0.00014 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.00412 0.00396 3.96 0.01 0.0104 3.92 0.0116 0.0115 0.87 0.0136 0.0136 0.00 0.00375 0.00413 9.64 <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.00869 0.00736 16.57 0.556 0.593 6.44 0.781 0.749 4.18 1.06 1.05 0.95 0.00491 0.00541 9.69 <0.00050 <0.00050 N/A
Iron (Fe) mg/L 0.046 <0.030 N/A 0.059 0.426 N/A 4.66 0.112 N/A 0.207 0.208 0.48 <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A 0.0007 0.000818 15.55 0.00236 0.00121 64.43 0.00143 0.00139 2.84 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00217 0.002 N/A 0.00221 0.00264 N/A 0.00286 0.00272 5.02 0.0024 0.00267 N/A 0.00155 0.00158 N/A 0.00056 0.00067 N/A
Magnesium (Mg) mg/L 6.57 6.36 3.25 3.54 3.59 1.40 3.64 3.56 2.22 3.71 3.78 1.87 1.96 1.89 3.64 1.52 1.53 0.66
Manganese (Mn) mg/L 0.533 0.495 7.39 0.402 0.396 1.50 0.457 0.447 2.21 0.643 0.646 0.47 0.38 0.409 7.35 0.0208 0.00304 148.99
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00189 0.00182 3.77 <0.000050 0.000133 N/A 0.00131 <0.000050 N/A <0.000050 <0.000050 N/A 0.00133 0.00101 27.35 0.00263 0.00257 2.31
Nickel (Ni) mg/L 0.00248 0.00241 N/A 0.00378 0.00387 2.35 0.0044 0.00435 1.14 0.00501 0.00487 2.83 0.00192 0.00208 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.855 0.865 1.16 0.516 0.539 4.36 0.609 0.527 14.44 0.581 0.585 0.69 0.409 0.412 0.73 0.759 0.762 0.39
Selenium (Se) mg/L 0.00318 0.00317 0.31 0.00246 0.0025 1.61 0.00271 0.00216 22.59 0.00196 0.00181 7.96 0.0011 0.00103 6.57 0.00159 0.00164 3.10
Silicon (Si) mg/L 2.43 2.3 5.50 2.2 2.35 6.59 2.88 2.26 24.12 2.53 2.46 2.81 1.21 1.22 0.82 0.839 0.808 3.76
Silver (Ag) mg/L <0.000010 <0.000010 N/A 0.000011 0.000011 N/A 0.000015 0.000012 N/A 0.000012 0.000011 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 2.1 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.334 0.321 3.97 0.201 0.2 0.50 0.204 0.201 1.48 0.216 0.215 0.46 0.134 0.13 3.03 0.124 0.124 0.00
Thallium (Tl) mg/L 0.000013 0.000012 N/A 0.000018 0.000017 N/A 0.000024 0.000021 N/A 0.000024 0.000024 N/A 0.000011 0.00001 N/A 0.000012 0.00001 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.013 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000272 0.000281 3.25 0.000353 0.000326 7.95 0.000635 0.000611 3.85 0.000784 0.000775 1.15 <0.000010 <0.000010 N/A 0.00008 0.000079 1.26
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0017 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.048 0.0481 0.21 0.553 0.569 2.85 0.623 0.595 4.60 0.609 0.616 1.14 0.103 0.106 2.87 <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MC2 MC2 MC2B MC2B SC1 SC1 SC1 SC1 SC1 SC1 CC1 CC1
Collection Date 9/28/2014 9/28/2014 12/7/2014 12/7/2014 3/1/2014 3/1/2014 11/18/2014 11/18/2014 12/4/2014 12/4/2014 4/1/2014 4/1/2014
ALS Sample ID Unit L1527109-23 L1527109-15 RPD (%) L1556392-7 L1556392-8 RPD (%) L1428456-11 L1428456-4 RPD (%) L1549335-9 L1549335-7 RPD (%) L1556366-8 L1556366-7 RPD (%) L1440389-39 L1440389-20 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 146 146 0.00 417 416 0.24 395 398 0.76 279 280 0.36 299 300 0.33 242 243 0.41
Hardness (as CaCO3) mg/L 65.4 65.9 0.76 200 195 2.53 195 192 1.55 127 126 0.79 142 138 2.86 116 111 4.41
Physical Parameter pH unit 8.01 7.97 0.50 7.63 7.65 0.26 8.04 8.01 0.37 7.91 7.9 0.13 7.94 7.92 0.25 8.06 8.12 0.74
Total Suspended Solids mg/L 1160 1060 9.01 40.4 40.9 1.23 <3.0 <3.0 N/A <3.0 <3.0 N/A <3.0 <3.0 N/A <3.0 <3.0 N/A
Total Dissolved Solids mg/L 96 82 15.73 292 292 0.00 263 270 2.63 183 184 0.54 193 195 1.03 158 163 3.12
Turbidity NTU 707 836 16.72 74.6 76.2 2.12 0.21 0.26 N/A 0.64 1.2 60.87 0.34 0.36 N/A 0.11 0.15 N/A
Anions and Nutrients
Acidity mg/L 2 2.1 N/A 2.3 2.2 N/A 1.3 1.5 N/A 1.7 1.7 N/A 1.2 1.3 N/A <1.0 <1.0 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 31.3 31.1 0.64 42.1 42.4 0.71 71 69.5 2.14 58.3 57.8 0.86 56.5 56.6 0.18 75 65.8 13.07
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 31.3 31.1 0.64 42.1 42.4 0.71 71 69.5 2.14 58.3 57.8 0.86 56.5 56.6 0.18 75 65.8 13.07
Ammonia as N mg/L 0.0117 0.0114 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.10 <0.10 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.092 0.093 N/A 0.362 0.363 0.28 0.073 0.072 N/A 0.054 0.053 N/A 0.065 0.065 N/A 0.053 0.053 N/A
Nitrate (as N) mg/L 0.0437 0.0435 0.46 0.142 0.142 0.00 0.0942 0.094 0.21 0.0804 0.0802 0.25 0.0831 0.0832 0.12 0.0549 0.0551 0.36
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.50 <0.50 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L <0.50 <0.50 N/A 0.136 0.134 N/A 0.094 0.099 N/A 0.073 0.078 N/A 0.082 0.094 N/A 0.053 0.058 N/A
Ortho Phosphate as P mg/L 0.002 0.0013 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0011 0.0012 N/A
Total Phosphate as P mg/L 2.51 1.91 27.15 0.28 0.281 0.36 <0.0020 <0.0020 N/A <0.0020 0.0023 N/A <0.0020 <0.0020 N/A <0.0020 0.0057 N/A
Sulphate (SO4) mg/L 38.1 38.2 0.26 171 171 0.00 132 132 0.00 85.5 85.6 0.12 95.1 94.5 0.63 53.8 53.6 0.37
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon mg/L <0.50 <0.50 N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon mg/L 5.39 4.71 13.47 <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 24.5 22.3 9.40 2.34 2.26 3.48 0.0164 0.0176 7.06 0.0539 0.0521 3.40 0.0352 0.0314 11.41 0.0123 0.0577 N/A
Antimony (Sb) mg/L 0.00489 0.00438 11.00 0.00063 0.00064 1.57 0.00128 0.00125 2.37 0.00114 0.0012 5.13 0.0011 0.00115 4.44 0.00015 0.00018 N/A
Arsenic (As) mg/L 0.0479 0.039 20.48 0.0149 0.0149 0.00 0.00023 0.00024 N/A 0.00042 0.00046 N/A 0.00032 0.00031 N/A 0.00012 0.00021 N/A
Barium (Ba) mg/L 0.639 0.512 22.07 0.032 0.0311 2.85 0.0392 0.0389 0.77 0.0389 0.0402 3.29 0.0388 0.0389 0.26 0.0308 0.0326 5.68
Beryllium (Be) mg/L 0.00071 0.00066 N/A 0.00048 0.00051 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L 0.0105 0.01 N/A 0.011 0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00369 0.00306 18.67 0.00803 0.00824 2.58 0.000056 0.000067 17.89 0.000081 0.000086 5.99 0.000104 0.000096 8.00 0.000713 0.000933 26.73
Calcium (Ca) mg/L 47.6 39.6 18.35 66.9 66.5 0.60 70.9 69.1 2.57 45.2 47 3.90 51.6 50.8 1.56 33.3 32.8 1.51
Chromium (Cr) mg/L 0.0271 0.0247 9.27 0.00035 0.00034 N/A <0.00010 <0.00010 N/A 0.00013 0.00013 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.0285 0.0255 11.11 0.00812 0.00809 0.37 0.00041 0.00042 N/A 0.0005 0.00054 N/A 0.00069 0.00069 0.00 <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.292 0.252 14.71 0.584 0.58 0.69 0.00889 0.0089 0.11 0.00371 0.00395 6.27 0.00855 0.00854 0.12 <0.00050 0.00058 N/A
Iron (Fe) mg/L 56.2 50 11.68 13.5 13.8 2.20 <0.030 <0.030 N/A 0.055 0.062 N/A 0.047 0.042 N/A <0.030 0.115 N/A
Lead (Pb) mg/L 0.0275 0.0208 27.74 0.00399 0.00404 1.25 <0.000050 <0.000050 N/A 0.000074 0.000088 N/A <0.000050 0.000064 N/A <0.000050 0.00005 N/A
Lithium (Li) mg/L 0.0184 0.0173 N/A 0.0034 0.00275 21.14 0.0033 0.00314 4.97 0.0022 0.00223 N/A 0.00228 0.00224 N/A 0.00147 0.00148 N/A
Magnesium (Mg) mg/L 15.5 14 10.17 7.45 7.11 4.67 5.5 5.57 1.26 3.41 3.5 2.60 3.94 3.83 2.83 8.57 8.27 3.56
Manganese (Mn) mg/L 1.64 1.45 12.30 0.758 0.745 1.73 0.0619 0.0622 0.48 0.0663 0.0695 4.71 0.0951 0.0928 2.45 0.00175 0.0215 169.89
Mercury (Hg) mg/L <0.000010 0.000208 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name MC2 MC2 MC2B MC2B SC1 SC1 SC1 SC1 SC1 SC1 CC1 CC1
Collection Date 9/28/2014 9/28/2014 12/7/2014 12/7/2014 3/1/2014 3/1/2014 11/18/2014 11/18/2014 12/4/2014 12/4/2014 4/1/2014 4/1/2014
ALS Sample ID Unit L1527109-23 L1527109-15 RPD (%) L1556392-7 L1556392-8 RPD (%) L1428456-11 L1428456-4 RPD (%) L1549335-9 L1549335-7 RPD (%) L1556366-8 L1556366-7 RPD (%) L1440389-39 L1440389-20 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00979 0.00816 18.16 0.00401 0.00412 2.71 0.00154 0.00155 0.65 0.00122 0.00134 9.38 0.00122 0.0012 1.65 0.000831 0.00087 4.59
Nickel (Ni) mg/L 0.0502 0.0453 10.26 0.00383 0.0038 0.79 0.00083 0.00086 N/A 0.00078 0.00082 N/A 0.001 0.00099 N/A 0.00238 0.00284 N/A
Phosphorus (P) mg/L 2.34 1.69 32.26 <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 3.39 3.42 0.88 0.854 0.809 5.41 0.531 0.538 1.31 0.469 0.492 4.79 0.488 0.479 1.86 0.227 0.233 N/A
Selenium (Se) mg/L 0.00637 0.00544 15.75 0.00428 0.00432 0.93 0.00073 0.00073 0.00 0.00069 0.00068 1.46 0.00073 0.00072 1.38 0.00178 0.00183 2.77
Silicon (Si) mg/L 34 32.5 4.51 3.49 3.56 1.99 1.75 1.75 0.00 1.54 1.65 6.90 1.66 1.64 1.21 2.22 2.23 0.45
Silver (Ag) mg/L 0.00101 0.000869 15.01 <0.000010 0.000012 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 1.81 1.92 5.90 3.5 3.5 N/A 3.1 3.1 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 4.3 4.3 N/A
Strontium (Sr) mg/L 0.258 0.211 20.04 0.388 0.404 4.04 0.403 0.391 3.02 0.255 0.264 3.47 0.3 0.292 2.70 0.352 0.348 1.14
Thallium (Tl) mg/L 0.000344 0.000304 12.35 0.00003 0.000024 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000018 0.000021 N/A
Tin (Sn) mg/L 0.00032 0.00029 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 1.31 1.26 3.89 0.015 0.015 N/A 0.012 0.011 N/A <0.010 0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.00153 0.00107 35.38 0.000745 0.000776 4.08 0.000107 0.000102 4.78 0.000066 0.00007 5.88 0.000059 0.000063 6.56 0.00004 0.000045 N/A
Vanadium (V) mg/L 0.116 0.107 8.07 0.0036 0.0036 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.329 0.286 13.98 0.599 0.62 3.45 0.0082 0.0083 N/A 0.0054 0.0056 N/A 0.0072 0.0071 N/A 0.0236 0.0284 18.46
Dissolved Metals
Aluminum (Al) mg/L 0.0775 0.391 133.83 0.0286 0.0281 1.76 0.011 0.0109 N/A 0.0181 0.0176 2.80 0.0153 0.0157 2.58 0.0075 0.0085 N/A
Antimony (Sb) mg/L 0.000328 0.000387 16.50 0.00025 0.00023 N/A 0.00122 0.00119 2.49 0.00112 0.00114 1.77 0.00106 0.00108 1.87 0.00015 0.00014 N/A
Arsenic (As) mg/L 0.000316 0.000595 61.25 <0.00010 <0.00010 N/A 0.00017 0.00018 N/A 0.00028 0.00029 N/A 0.00019 0.00021 N/A 0.0001 <0.00010 N/A
Barium (Ba) mg/L 0.0321 0.0391 19.66 0.0283 0.0281 0.71 0.0389 0.0391 0.51 0.0397 0.0388 2.29 0.0378 0.0381 0.79 0.0305 0.031 1.63
Beryllium (Be) mg/L <0.00020 <0.00020 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L 0.0069 0.0061 N/A 0.011 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000037 0.00007 N/A 0.00392 0.00384 2.06 0.000058 0.000063 8.26 0.00008 0.000083 3.68 0.000099 0.000098 1.02 0.000662 0.00068 2.68
Calcium (Ca) mg/L 23.9 23.9 0.00 68.8 66.5 3.40 69.3 68 1.89 45.2 45 0.44 50.4 48.9 3.02 32.1 30.9 3.81
Chromium (Cr) mg/L <0.00010 0.00038 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L <0.00010 0.00028 N/A 0.007 0.00688 1.73 0.00038 0.00037 N/A 0.00043 0.00042 N/A 0.00061 0.0006 1.65 <0.00010 <0.00010 N/A
Copper (Cu) mg/L <0.00050 0.00268 N/A 0.00473 0.0046 2.79 0.00706 0.00695 1.57 0.00203 0.00226 N/A 0.00539 0.00522 3.20 <0.00050 <0.00050 N/A
Iron (Fe) mg/L <0.010 0.393 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 0.0002 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L <0.0050 <0.0050 N/A 0.00372 0.00294 23.42 0.00338 0.00318 6.10 0.00213 0.00216 N/A 0.00222 0.00233 N/A 0.00155 0.00136 N/A
Magnesium (Mg) mg/L 1.39 1.49 6.94 6.74 6.98 3.50 5.36 5.5 2.58 3.51 3.41 2.89 3.78 3.78 0.00 8.63 8.3 3.90
Manganese (Mn) mg/L 0.0222 0.0362 47.95 0.653 0.702 7.23 0.059 0.0577 2.23 0.0648 0.0641 1.09 0.0876 0.0871 0.57 0.000563 0.000442 24.08
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00209 0.00197 5.91 0.0023 0.00231 0.43 0.00158 0.00149 5.86 0.00125 0.00124 0.80 0.00119 0.00123 3.31 0.000798 0.000805 0.87
Nickel (Ni) mg/L 0.00017 0.00063 N/A 0.00323 0.00319 1.25 0.00079 0.00088 N/A 0.00071 0.00074 N/A 0.00101 0.00095 N/A 0.00238 0.0023 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.554 0.605 8.80 0.835 0.79 5.54 0.538 0.529 1.69 0.489 0.475 2.90 0.476 0.469 1.48 0.236 0.232 N/A
Selenium (Se) mg/L 0.00136 0.00133 2.23 0.00342 0.00338 1.18 0.00069 0.00069 0.00 0.00063 0.00069 9.09 0.00068 0.0007 2.90 0.00174 0.00171 1.74
Silicon (Si) mg/L 0.803 1.36 51.50 2.23 2.25 0.89 1.72 1.69 1.76 1.5 1.55 3.28 1.56 1.54 1.29 2.18 2.17 0.46
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 0.494 0.526 6.27 3.4 3.5 N/A 2.9 2.9 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 4.2 4.2 N/A
Strontium (Sr) mg/L 0.111 0.113 1.79 0.378 0.388 2.61 0.395 0.379 4.13 0.257 0.256 0.39 0.294 0.297 1.02 0.34 0.335 1.48
Thallium (Tl) mg/L <0.000050 <0.000050 N/A 0.000024 0.000023 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.000016 0.000017 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 0.013 N/A 0.011 0.012 N/A 0.012 0.012 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000075 0.000086 13.66 0.000155 0.000157 1.28 0.0001 0.000098 2.02 0.000068 0.000065 4.51 0.000056 0.000059 5.22 0.00004 0.000042 N/A
Vanadium (V) mg/L <0.0010 0.0014 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L <0.0030 0.0035 N/A 0.183 0.182 0.55 0.008 0.0081 N/A 0.0044 0.004 N/A 0.0068 0.0069 N/A 0.0222 0.0243 9.03
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name ECM8 ECM8 ECM8 ECM8 UR1A UR1A UR1 UR1 UR1 UR1 SUNR1 SUNR1
Collection Date 1/15/2014 1/15/2014 11/11/2014 11/11/2014 11/11/2014 11/11/2014 9/12/2014 9/12/2014 11/26/2014 11/26/2014 4/1/2014 4/1/2014
ALS Sample ID Unit L1413912-19 L1413912-14 RPD (%) L1546887-22 L1546887-23 RPD (%) L1546887-7 L1546887-8 RPD (%) L1517902-24 L1517902-21 RPD (%) L1552499-2 L1552499-3 RPD (%) L1440389-36 L1440389-17 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity µS/cm 194 193 0.52 186 185 0.54 179 179 0.00 135 135 0.00 265 264 0.38 187 189 1.06
Hardness (as CaCO3) mg/L 90.3 94 4.02 86.9 86.9 0.00 84 82.7 1.56 62.8 62.8 0.00 126 125 0.80 86.4 86.6 0.23
Physical Parameter pH unit 8.1 8.1 0.00 8.02 8.02 0.00 8.03 8.04 0.12 8.1 8.08 0.25 8.06 8.06 0.00 7.97 8.09 1.49
Total Suspended Solids mg/L 26 27.5 5.61 <3.0 <3.0 N/A <3.0 <3.0 N/A 34.5 36 4.26 6.9 6.7 N/A <3.0 <3.0 N/A
Total Dissolved Solids mg/L 119 121 1.67 115 96 18.01 109 108 0.92 92 90 2.20 167 168 0.60 121 130 7.17
Turbidity NTU 15.9 15.4 3.19 1.53 1.31 15.49 0.91 0.97 6.38 28 30.7 9.20 11.8 11.4 3.45 0.4 0.51 N/A
Anions and Nutrients
Acidity mg/L <1.0 <1.0 N/A 1.2 1.2 N/A <1.0 <1.0 N/A 2.7 2.6 N/A 2.2 2.1 N/A 1.1 <1.0 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 63.7 59.1 7.49 67.3 65.7 2.41 65.9 67.2 1.95 35.9 35.7 0.56 66.3 67.5 1.79 63.7 60.8 4.66
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 63.7 59.1 7.49 67.3 65.7 2.41 65.9 67.2 1.95 35.9 35.7 0.56 66.3 67.5 1.79 63.7 60.8 4.66
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 0.011 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.035 0.035 N/A 0.039 0.039 N/A 0.038 0.038 N/A 0.045 0.045 N/A 0.088 0.087 N/A 0.062 0.063 N/A
Nitrate (as N) mg/L 0.11 0.112 1.80 0.0954 0.101 5.70 0.104 0.104 0.00 0.0264 0.0264 0.00 0.12 0.143 17.49 0.273 0.275 0.73
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0012 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.055 <0.053 N/A
Total Nitrogen mg/L 0.139 0.135 N/A 0.112 0.115 N/A 0.112 0.118 N/A <0.050 <0.050 N/A 0.132 0.18 N/A 0.273 0.263 3.73
Ortho Phosphate as P mg/L - - N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.0125 0.0584 129.48 0.0045 0.0038 N/A 0.0035 0.0027 N/A 0.0709 0.0706 0.42 0.041 0.0398 2.97 <0.0020 <0.0020 N/A
Sulphate (SO4) mg/L 36.7 36.7 0.00 34 34 0.00 28.1 28.1 0.00 30.8 30.8 0.00 68.1 67.7 0.59 32.8 32.8 0.00
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Carbon
Dissolved Organic Carbon mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Total Organic Carbon mg/L 0.63 0.69 N/A 1.26 0.83 N/A 0.93 0.61 N/A 0.56 <0.50 N/A 0.59 0.81 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 0.991 0.921 7.32 0.087 0.0704 21.09 0.0477 0.0455 4.72 1.47 1.62 9.71 0.377 0.383 1.58 0.0211 0.0207 1.91
Antimony (Sb) mg/L 0.00215 0.00207 3.79 0.00131 0.00128 2.32 0.00096 0.001 4.08 0.00074 0.00075 1.34 0.00082 0.00083 1.21 <0.00010 <0.00010 N/A
Arsenic (As) mg/L 0.00168 0.00157 6.77 0.00038 0.00038 N/A 0.00041 0.0004 N/A 0.00279 0.00294 5.24 0.0025 0.00259 3.54 0.00022 0.0002 N/A
Barium (Ba) mg/L 0.0553 0.0527 4.81 0.0318 0.032 0.63 0.0288 0.0291 1.04 0.0494 0.0529 6.84 0.0353 0.0352 0.28 0.0447 0.0476 6.28
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000056 0.000054 3.64 0.000026 0.000026 N/A 0.00003 0.000029 N/A 0.000471 0.000474 0.63 0.00106 0.00106 0.00 0.00001 <0.000010 N/A
Calcium (Ca) mg/L 29.4 28.9 1.72 25.3 25.9 2.34 26.1 26.4 1.14 21.6 22.3 3.19 41.1 41.1 0.00 32.7 33.5 2.42
Chromium (Cr) mg/L 0.00169 0.00158 6.73 0.00028 0.00023 N/A 0.00017 0.00016 N/A 0.00175 0.00192 9.26 0.00023 0.00024 N/A 0.00017 0.00015 N/A
Cobalt (Co) mg/L 0.00097 0.0009 7.49 0.00024 0.00022 N/A <0.00010 <0.00010 N/A 0.00129 0.00143 10.29 0.00116 0.00115 0.87 <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.00339 0.00336 0.89 0.00082 0.00079 N/A 0.00056 0.0007 N/A 0.0371 0.0386 3.96 0.0771 0.0775 0.52 <0.0010 <0.00050 N/A
Iron (Fe) mg/L 1.8 1.63 9.91 0.144 0.119 N/A 0.094 0.089 N/A 2.79 2.99 6.92 2.02 1.94 4.04 <0.030 <0.030 N/A
Lead (Pb) mg/L 0.00119 0.00114 4.29 0.00017 0.000146 N/A 0.000072 0.000077 N/A 0.00134 0.0014 4.38 0.000616 0.000615 0.16 <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00284 0.0028 1.42 0.00153 0.00152 N/A 0.00091 0.00103 N/A 0.00133 0.00153 N/A 0.00135 0.00133 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 6.02 6 0.33 4.92 5.03 2.21 4.31 4.35 0.92 2.65 2.82 6.22 4.59 4.61 0.43 1.63 1.62 0.62
Manganese (Mn) mg/L 0.0504 0.047 6.98 0.00777 0.00678 13.61 0.00814 0.0082 0.73 0.0958 0.103 7.24 0.103 0.103 0.00 0.000884 0.000784 11.99
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name ECM8 ECM8 ECM8 ECM8 UR1A UR1A UR1 UR1 UR1 UR1 SUNR1 SUNR1
Collection Date 1/15/2014 1/15/2014 11/11/2014 11/11/2014 11/11/2014 11/11/2014 9/12/2014 9/12/2014 11/26/2014 11/26/2014 4/1/2014 4/1/2014
ALS Sample ID Unit L1413912-19 L1413912-14 RPD (%) L1546887-22 L1546887-23 RPD (%) L1546887-7 L1546887-8 RPD (%) L1517902-24 L1517902-21 RPD (%) L1552499-2 L1552499-3 RPD (%) L1440389-36 L1440389-17 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00081 0.000774 4.55 0.000789 0.000783 0.76 0.000949 0.000954 0.53 0.00111 0.0012 7.79 0.00167 0.00169 1.19 0.0049 0.00496 1.22
Nickel (Ni) mg/L 0.00271 0.00243 N/A 0.00096 0.00097 N/A 0.00057 0.0006 N/A 0.00198 0.00219 N/A 0.00139 0.00141 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.72 0.688 4.55 0.437 0.445 1.81 0.463 0.469 1.29 0.922 0.971 5.18 1.04 1.04 0.00 1.39 1.4 0.72
Selenium (Se) mg/L 0.00061 0.0006 1.65 0.00065 0.00065 0.00 0.00058 0.00065 11.38 0.00067 0.00073 8.57 0.00138 0.00135 2.20 0.00043 0.00043 N/A
Silicon (Si) mg/L 3.6 3.45 4.26 1.81 1.87 3.26 1.95 1.95 0.00 3.88 4.35 11.42 2.33 2.25 3.49 2.27 2.34 3.04
Silver (Ag) mg/L 0.000022 0.000017 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.00002 0.000022 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 2.9 2.9 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.1 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.324 0.312 3.77 0.266 0.27 1.49 0.218 0.219 0.46 0.139 0.14 0.72 0.261 0.263 0.76 0.196 0.197 0.51
Thallium (Tl) mg/L 0.000016 0.000015 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.00002 0.000021 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.06 0.056 6.90 <0.010 <0.010 N/A <0.010 <0.010 N/A 0.075 0.083 10.13 0.012 0.011 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000053 0.000051 3.85 0.000033 0.00003 N/A 0.000033 0.00003 N/A 0.000122 0.000126 3.23 0.000207 0.000207 0.00 0.000616 0.000669 8.25
Vanadium (V) mg/L 0.0047 0.0043 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0053 0.0059 10.71 <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.0108 0.0108 N/A 0.0046 0.0048 N/A <0.0030 0.003 N/A 0.0384 0.0398 3.58 0.0776 0.0778 0.26 <0.0030 <0.0030 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.0587 0.0164 112.65 0.0104 0.0097 N/A 0.0085 0.0073 N/A 0.0468 0.0465 0.64 0.0916 0.0873 4.81 0.0058 0.0053 N/A
Antimony (Sb) mg/L 0.00198 0.00196 1.02 0.00123 0.00126 2.41 0.00095 0.00088 7.65 0.00053 0.00053 0.00 0.00077 0.00076 1.31 <0.00010 <0.00010 N/A
Arsenic (As) mg/L 0.00038 0.00027 N/A 0.00029 0.00028 N/A 0.00033 0.00031 N/A <0.00010 <0.00010 N/A 0.00011 0.00011 N/A 0.0002 0.00017 N/A
Barium (Ba) mg/L 0.0376 0.0368 2.15 0.0319 0.0321 0.62 0.0292 0.0285 2.43 0.0268 0.0269 0.37 0.0333 0.0332 0.30 0.0437 0.0446 2.04
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000021 0.00002 N/A 0.000025 0.000021 N/A 0.000025 0.000023 N/A 0.000226 0.000228 0.88 0.000477 0.000509 6.49 <0.000010 <0.000010 N/A
Calcium (Ca) mg/L 27.1 28.4 4.68 26.4 26.3 0.38 26.5 26 1.90 21.6 21.7 0.46 42.6 42.2 0.94 31.9 32 0.31
Chromium (Cr) mg/L 0.00018 0.00013 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00013 N/A <0.00010 0.00011 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 N/A 0.00016 0.00016 N/A <0.00010 <0.00010 N/A 0.00038 0.00035 N/A 0.00096 0.00098 2.06 <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.00073 0.00054 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A 0.00093 0.0009 N/A 0.00292 0.00328 11.61 <0.00050 <0.00050 N/A
Iron (Fe) mg/L 0.117 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000106 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00221 0.00209 N/A 0.00162 0.00159 N/A 0.00107 0.00103 N/A <0.00050 <0.00050 N/A 0.00149 0.00137 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 5.51 5.62 1.98 5.06 5.12 1.18 4.32 4.3 0.46 2.13 2.11 0.94 4.65 4.64 0.22 1.61 1.6 0.62
Manganese (Mn) mg/L 0.00422 0.000632 147.90 0.00482 0.00468 2.95 0.00631 0.00615 2.57 0.0488 0.0485 0.62 0.0956 0.096 0.42 0.000251 0.000265 5.43
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.000777 0.000771 0.78 0.000797 0.000766 3.97 0.000984 0.000934 5.21 0.000971 0.00101 3.94 0.001540 0.001530 0.65 0.00473 0.00479 1.26
Nickel (Ni) mg/L 0.00086 0.00072 N/A 0.00088 0.00086 N/A 0.00051 0.00057 N/A <0.00050 <0.00050 N/A 0.00113 0.00111 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.535 0.519 3.04 0.443 0.444 0.23 0.463 0.461 0.43 0.612 0.614 0.33 1.06 1.05 0.95 1.38 1.4 1.44
Selenium (Se) mg/L 0.00056 0.00058 3.51 0.00064 0.00067 4.58 0.00068 0.00068 0.00 0.00062 0.00063 1.60 0.00132 0.00133 0.75 0.00043 0.00044 N/A
Silicon (Si) mg/L 1.88 1.65 13.03 1.76 1.74 1.14 1.9 1.88 1.06 1.01 1.02 0.99 2.01 2.02 0.50 2.24 2.25 0.45
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 2.8 2.8 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.0 2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.298 0.295 1.01 0.27 0.273 1.10 0.215 0.216 0.46 0.134 0.133 0.75 0.267 0.265 0.75 0.192 0.183 4.80
Thallium (Tl) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000037 0.000036 N/A 0.000031 0.00003 N/A 0.000032 0.000031 N/A 0.000052 0.000048 N/A 0.000165 0.000166 0.60 0.000631 0.000627 0.64
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 0.0033 <0.0030 N/A 0.0037 0.0037 N/A <0.0030 <0.0030 N/A 0.0076 0.0093 N/A 0.0186 0.0201 7.75 <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name SUNR1 SUNR1
Collection Date 7/2/2014 7/2/2014
ALS Sample ID Unit L1482361-29 L1482361-19 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A
Conductivity µS/cm 59.9 59.8 0.17
Hardness (as CaCO3) mg/L 25.1 25.7 2.36
Physical Parameter pH unit 7.74 7.72 0.26
Total Suspended Solids mg/L 144 160 10.53
Total Dissolved Solids mg/L 46 49 N/A
Turbidity NTU 53.3 43.7 19.79
Anions and Nutrients
Acidity mg/L <1.0 <1.0 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 22.2 22.5 1.34
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 22.2 22.5 1.34
Ammonia as N mg/L <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A
Fluoride (F) mg/L 0.039 0.037 N/A
Nitrate (as N) mg/L 0.0324 0.0323 0.31
Nitrite (as N) mg/L <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A
Total Nitrogen mg/L 0.057 0.068 N/A
Ortho Phosphate as P mg/L 0.001 0.0012 N/A
Total Phosphate as P mg/L 0.278 0.278 0.00
Sulphate (SO4) mg/L 7.17 7.2 0.42
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A
Carbon
Dissolved Organic Carbon mg/L - - N/A
Total Organic Carbon mg/L <0.50 0.51 N/A
Total Metals
Aluminum (Al) mg/L 4.2 4.87 14.77
Antimony (Sb) mg/L 0.00014 0.00016 N/A
Arsenic (As) mg/L 0.00124 0.0014 12.12
Barium (Ba) mg/L 0.0811 0.0877 7.82
Beryllium (Be) mg/L <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000078 0.000082 5.00
Calcium (Ca) mg/L 11.8 11.9 0.84
Chromium (Cr) mg/L 0.0064 0.00728 12.87
Cobalt (Co) mg/L 0.00265 0.00307 14.69
Copper (Cu) mg/L 0.0117 0.0127 8.20
Iron (Fe) mg/L 4.86 5.52 12.72
Lead (Pb) mg/L 0.0052 0.00665 24.47
Lithium (Li) mg/L 0.00232 0.00241 N/A
Magnesium (Mg) mg/L 2.49 2.73 9.20
Manganese (Mn) mg/L 0.114 0.125 9.21
Mercury (Hg) mg/L <0.000010 <0.000010 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.7.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2014

Site Name SUNR1 SUNR1
Collection Date 7/2/2014 7/2/2014
ALS Sample ID Unit L1482361-29 L1482361-19 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00179 0.00204 13.05
Nickel (Ni) mg/L 0.0047 0.00534 12.75
Phosphorus (P) mg/L <0.30 <0.30 N/A
Potassium (K) mg/L 1.43 1.54 7.41
Selenium (Se) mg/L 0.00015 0.00016 N/A
Silicon (Si) mg/L 7.63 9.06 17.14
Silver (Ag) mg/L 0.000041 0.000047 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.0783 0.0814 3.88
Thallium (Tl) mg/L 0.000042 0.000048 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.345 0.405 16.00
Uranium (U) mg/L 0.000457 0.000613 29.16
Vanadium (V) mg/L 0.0126 0.0142 11.94
Zinc (Zn) mg/L 0.0164 0.0182 10.40
Dissolved Metals
Aluminum (Al) mg/L 0.0923 0.0884 4.32
Antimony (Sb) mg/L <0.00010 <0.00010 N/A
Arsenic (As) mg/L 0.00023 0.0002 N/A
Barium (Ba) mg/L 0.0196 0.0192 2.06
Beryllium (Be) mg/L <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A
Cadmium (Cd) mg/L <0.000010 <0.000010 N/A
Calcium (Ca) mg/L 9.26 9.54 2.98
Chromium (Cr) mg/L 0.0001 <0.00010 N/A
Cobalt (Co) mg/L <0.00010 <0.00010 N/A
Copper (Cu) mg/L <0.00050 <0.00050 N/A
Iron (Fe) mg/L 0.058 0.058 N/A
Lead (Pb) mg/L 0.000089 0.000091 N/A
Lithium (Li) mg/L <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 0.469 0.464 1.07
Manganese (Mn) mg/L 0.00449 0.00581 25.63
Mercury (Hg) mg/L <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.00179 0.00186 3.84
Nickel (Ni) mg/L <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A
Potassium (K) mg/L 0.692 0.694 0.29
Selenium (Se) mg/L 0.00011 0.00011 N/A
Silicon (Si) mg/L 1.14 1.11 2.67
Silver (Ag) mg/L <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.0539 0.0556 3.11
Thallium (Tl) mg/L 0.000016 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A
Uranium (U) mg/L 0.000144 0.000146 1.38
Vanadium (V) mg/L <0.0010 <0.0010 N/A
Zinc (Zn) mg/L <0.0030 <0.0030 N/A
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.8.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2015

Site Name MC1B MC1B MC2 MC2 MC2 MC2 SC1 SC1 UR1A UR1A UR2 UR2
Collection Date 2/22/2015 2/22/2015 8/26/2015 8/26/2015 9/24/2015 9/24/2015 12/19/2015 12/19/2015 8/26/2015 8/26/2015 2/22/2015 2/22/2015
ALS Sample ID L1581377-8 L1581377-7 RPD (%) L1665599-27 L1665599-19 RPD (%) L1679782-13 L1679782-3 RPD (%) L1716796-9 L1716796-12 RPD (%) L1665599-23 L1665599-5 RPD (%) L1581377-13 L1581377-12 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity uS/cm 612 614 0.33 155 158 1.92 328 326 0.61 355 348 1.99 122 124 1.63 203 202 0.49
Hardness (as CaCO3) mg/L 245 243 0.82 71.6 70.1 2.12 150 151 0.66 178 171 4.01 61.6 61.5 0.16 96.8 90.1 7.17
pH pH unit 4.21 4.18 0.72 7.24 7.31 0.96 6.64 6.89 3.70 7.94 7.93 0.13 7.92 7.98 0.75 8.02 8.01 0.12
Total Suspended Solids mg/L 82.8 78.5 5.33 98.7 90.6 8.56 60.2 57 5.46 <3.0 <3.0 N/A 5 10.1 N/A <3.0 <3.0 N/A
Total Dissolved Solids mg/L 440 444 0.90 109 104 4.69 231 225 2.63 235 231 1.72 100 93 7.25 125 128 2.37
Turbidity NTU 182 177 2.79 74.5 77.3 3.69 94.1 93.9 0.21 0.35 0.4 N/A 48.1 50.2 4.27 1.26 1.37 8.37
Anions and Nutrients
Acidity mg/L 37.2 38.3 2.91 3.7 2.1 N/A 6.6 6.4 3.08 1.9 1.9 N/A 1.8 1.2 N/A 1.3 1.3 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L <2.0 <2.0 N/A 16.3 16.1 1.23 11.4 12.9 12.35 70.0 66.6 4.98 45.9 46.1 0.43 63.9 64.1 0.31
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L <2.0 <2.0 N/A 16.3 16.1 1.23 11.4 12.9 12.35 70.0 66.6 4.98 45.9 46.1 0.43 63.9 64.1 0.31
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.10 <0.10 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <1.0 <1.0 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A 0.6 0.6 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.902 0.851 5.82 0.113 0.104 8.29 0.212 0.209 1.43 0.063 0.064 N/A <0.020 <0.020 N/A 0.057 0.057 N/A
Nitrate (as N) mg/L 0.202 0.199 1.50 0.0224 0.0247 N/A 0.092 0.097 5.94 0.262 0.263 0.38 0.0292 0.0308 5.33 0.199 0.201 1.00
Nitrite (as N) mg/L <0.0020 <0.0020 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L 0.189 0.191 N/A 0.034 0.039 N/A 0.088 0.081 N/A 0.248 0.252 1.60 0.043 0.053 N/A 0.20 0.196 N/A
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0011 0.0015 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 1.1 1 N/A 0.283 0.319 11.96 0.416 0.417 0.24 <0.0020 <0.0020 N/A 0.0722 0.0778 7.47 0.0086 0.0085 N/A
Sulphate (SO4) mg/L 314 309 1.61 55.4 54.2 2.19 135 137 1.47 106 107 0.94 16.2 16.1 0.62 38.6 39 1.03
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A - - N/A - - N/A - - N/A - - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A - - N/A N/A - - N/A - - N/A
Carbon
Total Organic Carbon mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A 0.60 0.58 N/A 0.56 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 4.63 4.68 1.07 3.12 3.03 2.93 2.51 2.65 5.43 0.0263 0.0263 0.00 2.51 2.57 2.36 0.0681 0.0668 1.93
Antimony (Sb) mg/L 0.00105 0.0011 4.65 0.00064 0.00064 0.00 0.00057 0.0006 N/A 0.00162 0.00154 5.06 0.001 0.00102 1.98 0.00041 0.00041 N/A
Arsenic (As) mg/L 0.0516 0.0521 0.96 0.00993 0.00948 4.64 0.0234 0.0239 2.11 0.00038 0.00035 N/A 0.00474 0.00513 7.90 0.00069 0.0007 1.44
Barium (Ba) mg/L 0.0282 0.0276 2.15 0.0852 0.0736 14.61 0.0389 0.0429 9.78 0.0482 0.0455 5.76 0.0583 0.0636 8.70 0.0373 0.038 1.86
Beryllium (Be) mg/L 0.00107 0.00115 7.21 0.00019 0.00019 N/A 0.00042 0.00042 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0187 0.0188 0.53 0.00225 0.00236 4.77 0.00544 0.00572 5.02 0.0000888 0.0000587 40.81 0.0000495 0.0000514 3.77 0.000193 0.000182 5.87
Calcium (Ca) mg/L 84.9 88 3.59 25.9 25.4 1.95 50.8 51.3 0.98 64.9 63.6 2.02 20.7 21.2 2.39 34.4 31.6 8.48
Chromium (Cr) mg/L 0.00051 0.00051 0.00 0.00154 0.00154 0.00 0.00044 0.0005 N/A <0.00010 <0.00010 N/A 0.00396 0.00432 8.70 0.00014 0.00011 N/A
Cobalt (Co) mg/L 0.02 0.0198 1.01 0.00426 0.00446 4.59 0.00774 0.00775 0.13 0.00037 0.00034 N/A 0.0015 0.00159 5.83 0.0002 0.0002 N/A
Copper (Cu) mg/L 1.01 1.01 0.00 0.229 0.231 0.87 0.496 0.497 0.20 <0.0040 <0.0040 N/A 0.00614 0.00682 10.49 0.00904 0.00928 2.62
Iron (Fe) mg/L 33.5 33.8 0.89 9.65 9.26 4.12 16 15.9 0.63 <0.030 <0.030 N/A 3.49 3.72 6.38 0.277 0.287 3.55
Lead (Pb) mg/L 0.0104 0.0103 0.97 0.00397 0.00418 5.15 0.00418 0.00429 2.60 <0.000050 <0.000050 N/A 0.00209 0.00222 6.03 0.000108 0.000106 N/A
Lithium (Li) mg/L 0.00654 0.00457 35.46 0.0024 0.0027 N/A 0.0032 0.0034 N/A 0.0027 0.0028 N/A 0.0023 0.0026 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 7.98 7.99 0.13 3.1 2.91 6.32 5.11 5.04 1.38 4.99 4.97 0.40 3.86 4.1 6.03 2.62 2.56 2.32
Manganese (Mn) mg/L 1.83 1.85 1.09 0.284 0.295 3.80 0.489 0.485 0.82 0.0416 0.041 1.45 0.0836 0.0916 9.13 0.0212 0.0206 2.87
Mercury (Hg) mg/L <0.000010 <0.000010 N/A 0.000010 0.000011 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A 0.0000089 0.0000097 N/A <0.000010 <0.000010 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%. Page 1 of 4



Appendix G-5.8.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2015

Site Name MC1B MC1B MC2 MC2 MC2 MC2 SC1 SC1 UR1A UR1A UR2 UR2
Collection Date 2/22/2015 2/22/2015 8/26/2015 8/26/2015 9/24/2015 9/24/2015 12/19/2015 12/19/2015 8/26/2015 8/26/2015 2/22/2015 2/22/2015
ALS Sample ID L1581377-8 L1581377-7 RPD (%) L1665599-27 L1665599-19 RPD (%) L1679782-13 L1679782-3 RPD (%) L1716796-9 L1716796-12 RPD (%) L1665599-23 L1665599-5 RPD (%) L1581377-13 L1581377-12 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.0069 0.00699 1.30 0.00223 0.00217 2.73 0.00428 0.00426 0.47 0.0018 0.00177 1.68 0.00079 0.00083 4.94 0.00248 0.00251 1.20
Nickel (Ni) mg/L 0.00584 0.00569 2.60 0.00297 0.00317 6.51 0.00356 0.00371 4.13 0.00092 0.00084 N/A 0.00343 0.00384 11.28 <0.00050 <0.00050 N/A
Phosphorus (P) mg/L 0.99 0.98 N/A <0.30 0.3 N/A 0.42 0.41 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.665 0.669 0.60 0.862 0.835 3.18 0.742 0.74 0.27 0.669 0.654 2.27 1.05 1.03 1.92 1.09 1.06 2.79
Selenium (Se) mg/L 0.0041 0.00398 2.97 0.00165 0.00169 2.40 0.00396 0.00381 3.86 0.000723 0.000678 6.42 0.00053 0.000553 4.25 0.00077 0.00081 5.06
Silicon (Si) mg/L 4.61 4.65 0.86 5.92 5.71 3.61 3.21 3.39 5.45 1.68 1.74 3.51 6.32 6.09 3.71 2.6 2.62 0.77
Silver (Ag) mg/L 0.00002 0.000017 N/A 0.000047 0.000052 N/A 0.000021 0.000021 N/A <0.000010 <0.000010 N/A 0.000039 0.000042 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 3.7 3.8 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.9 3.0 N/A <2.0 <2.0 N/A 2.3 2.3 N/A
Strontium (Sr) mg/L 0.67 0.69 2.94 0.136 0.132 2.99 0.268 0.264 1.50 0.344 0.339 1.46 0.15 0.155 3.28 0.201 0.202 0.50
Thallium (Tl) mg/L 0.00004 0.000039 N/A 0.000036 0.000037 N/A 0.000024 0.000026 N/A 0.000012 <0.000010 N/A 0.000025 0.000026 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.013 0.012 N/A 0.145 0.132 9.39 0.018 0.021 N/A <0.010 <0.010 N/A 0.106 0.102 3.85 <0.010 <0.010 N/A
Uranium (U) mg/L 0.00114 0.00115 0.87 0.000338 0.000333 1.49 0.000612 0.000605 1.15 0.000098 0.000088 10.75 0.000059 0.000052 12.61 0.000338 0.000347 2.63
Vanadium (V) mg/L 0.0083 0.0081 2.44 0.0111 0.0107 3.67 0.00484 0.00522 7.55 <0.00050 <0.00050 N/A 0.0112 0.012 6.90 <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 1.47 1.49 1.35 0.184 0.181 1.64 0.44 0.436 0.91 0.0047 0.0046 N/A 0.0109 0.0127 N/A 0.0148 0.0151 N/A
Dissolved Metals
Aluminum (Al) mg/L 3.42 3.55 3.73 0.0098 0.0108 N/A 0.0122 0.0167 N/A 0.0156 0.0147 N/A 0.122 0.0496 84.38 0.0325 0.0312 4.08
Antimony (Sb) mg/L <0.00010 <0.00010 N/A 0.00016 0.00016 N/A 0.00012 0.00013 N/A 0.00154 0.00149 3.30 0.00063 0.00063 0.00 0.00039 0.0004 N/A
Arsenic (As) mg/L 0.00106 0.00013 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00031 0.00031 N/A 0.0007 0.00064 8.96 0.00025 0.00026 N/A
Barium (Ba) mg/L 0.027 0.026 3.77 0.0283 0.0283 0.00 0.0328 0.0331 0.91 0.0468 0.0436 7.08 0.0248 0.0241 2.86 0.0369 0.0366 0.82
Beryllium (Be) mg/L 0.00102 0.00105 2.90 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.00050 <0.00050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.00050 <0.00050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0183 0.0186 1.63 0.0015 0.00147 2.02 0.00498 0.00499 0.20 0.0000629 0.0000664 5.41 0.0000085 0.0000137 N/A 0.000129 0.00014 8.18
Calcium (Ca) mg/L 85.6 84.5 1.29 25.4 24.8 2.39 51.4 51.9 0.97 63.3 61 3.70 20.1 20.2 0.50 34.4 32 7.23
Chromium (Cr) mg/L <0.00010 0.00011 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00017 N/A 0.00013 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.0191 0.0193 1.04 0.00249 0.00242 2.85 0.00746 0.00749 0.40 0.00031 0.00033 N/A <0.00010 <0.00010 N/A 0.00017 0.00018 N/A
Copper (Cu) mg/L 0.955 0.969 1.46 0.00312 0.00293 6.28 0.0262 0.0273 4.11 0.00266 0.00254 4.62 <0.00050 <0.00050 N/A 0.00192 0.00191 N/A
Iron (Fe) mg/L 0.089 0.079 N/A <0.030 <0.030 N/A <0.030 0.033 N/A <0.030 <0.030 N/A 0.107 0.036 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.002510 0.002630 4.67 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.000082 0.000063 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.00610 0.00387 44.73 0.0013 0.0013 N/A 0.0028 0.0029 N/A 0.0027 0.0027 N/A <0.0010 <0.0010 N/A <0.00050 <0.00050 N/A
Magnesium (Mg) mg/L 7.69 7.73 0.52 2 1.97 1.51 5.18 5.11 1.36 4.88 4.64 5.04 2.77 2.72 1.82 2.62 2.49 5.09
Manganese (Mn) mg/L 1.79 1.78 0.56 0.206 0.201 2.46 0.476 0.477 0.21 0.0379 0.0364 4.04 0.0122 0.0118 3.33 0.0193 0.0187 3.16
Mercury (Hg) mg/L <0.000010 <0.000010 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.000010 <0.000010 N/A
Molybdenum (Mo) mg/L 0.000166 0.000225 N/A 0.00105 0.00106 0.95 0.000709 0.000699 1.42 0.00173 0.00174 0.58 0.00076 0.000767 0.92 0.00238 0.00248 4.12
Nickel (Ni) mg/L 0.00557 0.00589 5.58 0.00117 0.00115 N/A 0.00342 0.00341 0.29 0.00088 0.00095 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.639 0.646 1.09 0.38 0.382 0.52 0.69 0.671 2.79 0.648 0.616 5.06 0.458 0.44 4.01 1.09 1.04 4.69
Selenium (Se) mg/L 0.00176 0.00176 0.00 0.00106 0.000982 7.64 0.00271 0.0027 0.37 0.000703 0.000675 4.06 0.000469 0.000482 2.73 0.00077 0.00078 1.29
Silicon (Si) mg/L 4.41 4.37 0.91 1.04 1.01 2.93 2.13 2.19 2.78 1.7 1.62 4.82 1.26 1.14 10.00 2.51 2.51 0.00
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L 3.5 3.5 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A 2.9 2.7 N/A <2.0 <2.0 N/A 2.2 2.2 N/A
Strontium (Sr) mg/L 0.662 0.661 0.15 0.129 0.126 2.35 0.266 0.266 0.00 0.336 0.326 3.02 0.145 0.144 0.69 0.194 0.196 1.03
Thallium (Tl) mg/L 0.000036 0.000037 N/A <0.000010 <0.000010 N/A 0.00002 0.000019 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.013 0.013 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000884 0.00092 3.99 <0.000010 <0.000010 N/A 0.000018 0.000019 N/A 0.000088 0.000088 0.00 0.000027 0.000025 N/A 0.000316 0.000327 3.42
Vanadium (V) mg/L <0.0010 <0.0010 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A 0.00055 <0.00050 N/A <0.0010 <0.0010 N/A
Zinc (Zn) mg/L 1.43 1.46 2.08 0.0846 0.0799 5.71 0.354 0.355 0.28 0.0042 0.0052 N/A <0.0030 0.003 N/A 0.0068 0.0073 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%. Page 2 of 4



Appendix G-5.8.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2015

Site Name UR2 UR2 UR2 UR2 SUNR SUNR
Collection Date 5/12/2015 5/12/2015 8/26/2015 8/26/2015 5/12/2015 5/12/2015
ALS Sample ID L1612636-18 L1612636-20 RPD (%) L1665599-20 L1665599-17 RPD (%) L1612636-17 L1612636-21 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 5.3 N/A <5.0 <5.0 N/A 5.1 <5.0 N/A
Conductivity uS/cm 135 135 0.00 111 111 0.00 130 127 2.33
Hardness (as CaCO3) mg/L 63.7 62.9 1.26 51.3 52 1.36 62.2 60.8 2.28
pH pH unit 7.84 7.82 0.26 7.87 7.86 0.13 7.9 7.89 0.13
Total Suspended Solids mg/L 74.5 76.6 2.78 17.8 21.2 17.44 16.7 13.6 N/A
Total Dissolved Solids mg/L 87 95 8.79 79 78 1.27 82 82 0.00
Turbidity NTU 47.1 47.4 0.63 36.1 36.2 0.28 4.77 5.16 7.85
Anions and Nutrients
Acidity mg/L 1.9 1.7 N/A 1.3 1.2 N/A 2 1.7 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 41.4 41.4 0.00 34.4 34.5 0.29 45.6 45.6 0.00
Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 41.4 41.4 0.00 34.4 34.5 0.29 45.6 45.6 0.00
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.053 0.052 N/A 0.036 0.036 N/A 0.062 0.062 N/A
Nitrate (as N) mg/L 0.198 0.198 0.00 0.0391 0.0455 15.13 0.257 0.256 0.39
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.053 <0.052 N/A
Total Nitrogen mg/L 0.2 0.2 2.87 0.06 0.06 N/A 0.267 0.26 2.66
Ortho Phosphate as P mg/L 0.0081 0.0027 N/A <0.0010 0.0011 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.188 0.209 10.58 0.0768 0.0739 3.85 0.0191 0.0211 9.95
Sulphate (SO4) mg/L 26.1 26.1 0.00 19.3 19.3 0.00 19.6 19.6 0.00
Cyanides
Cyanide, Weak Acid Dissociable mg/L - - N/A - - N/A <0.0010 - N/A
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Thiocyanate mg/L - - N/A - - N/A <0.50 - N/A
Carbon
Total Organic Carbon mg/L 4.47 1.7 N/A <0.50 <0.50 N/A 0.78 0.74 N/A
Total Metals
Aluminum (Al) mg/L 2.25 2.34 3.92 2.14 1.95 9.29 0.636 0.522 19.69
Antimony (Sb) mg/L 0.00052 0.00054 3.77 0.00047 0.00046 N/A 0.00013 0.00016 N/A
Arsenic (As) mg/L 0.0059 0.00602 2.01 0.00233 0.00217 7.11 0.00041 0.00043 N/A
Barium (Ba) mg/L 0.0571 0.056 1.95 0.0537 0.054 0.56 0.0326 0.0327 0.31
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000476 0.000486 2.08 0.000176 0.000166 5.85 0.00002 0.0000233 N/A
Calcium (Ca) mg/L 22 22.8 3.57 19.2 18.5 3.71 22.7 23.1 1.75
Chromium (Cr) mg/L 0.00323 0.00322 0.31 0.00266 0.00252 5.41 0.00099 0.00083 17.58
Cobalt (Co) mg/L 0.00202 0.00206 1.96 0.00138 0.00122 12.31 0.00041 0.00038 N/A
Copper (Cu) mg/L 0.0327 0.0336 2.71 0.0175 0.0165 5.88 0.00241 0.00225 N/A
Iron (Fe) mg/L 5 4.99 0.20 2.96 2.79 5.91 0.668 0.578 14.45
Lead (Pb) mg/L 0.00189 0.00199 5.15 0.00158 0.00144 9.27 0.00113 0.00112 0.89
Lithium (Li) mg/L 0.0016 0.0018 N/A 0.0016 0.0017 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 3.16 3.22 1.88 2.48 2.29 7.97 1.48 1.45 2.05
Manganese (Mn) mg/L 0.116 0.118 1.71 0.0828 0.0758 8.83 0.0158 0.0141 11.37
Mercury (Hg) mg/L 0.0000077 0.000005 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%. Page 3 of 4



Appendix G-5.8.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2015

Site Name UR2 UR2 UR2 UR2 SUNR SUNR
Collection Date 5/12/2015 5/12/2015 8/26/2015 8/26/2015 5/12/2015 5/12/2015
ALS Sample ID L1612636-18 L1612636-20 RPD (%) L1665599-20 L1665599-17 RPD (%) L1612636-17 L1612636-21 RPD (%)
Total Metals (cont'd)
Molybdenum (Mo) mg/L 0.00182 0.00192 5.35 0.0016 0.00157 1.89 0.00557 0.00566 1.60
Nickel (Ni) mg/L 0.00378 0.00378 0.00 0.00233 0.0021 N/A 0.00082 0.00071 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.11 1.16 4.41 1.2 1.14 5.13 1.12 1.13 0.89
Selenium (Se) mg/L 0.00091 0.000836 8.48 0.000415 0.000435 4.71 0.000303 0.000358 16.64
Silicon (Si) mg/L 6.53 6.18 5.51 5.26 4.8 9.15 2.62 2.53 3.50
Silver (Ag) mg/L 0.000036 0.000042 N/A 0.000027 0.000023 N/A <0.000010 0.000011 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.136 0.14 2.90 0.103 0.0994 3.56 0.179 0.184 2.75
Thallium (Tl) mg/L 0.000026 0.000027 N/A 0.000023 0.000021 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.141 0.14 0.71 0.138 0.124 10.69 0.044 0.04 N/A
Uranium (U) mg/L 0.000283 0.000277 2.14 0.000261 0.000251 3.91 0.000437 0.000454 3.82
Vanadium (V) mg/L 0.00836 0.00856 2.36 0.00735 0.00681 7.63 0.00176 0.00153 N/A
Zinc (Zn) mg/L 0.0447 0.0453 1.33 0.0188 0.017 10.06 0.0032 <0.0030 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.109 0.0489 76.12 0.0523 0.082 44.23 0.0237 0.0251 5.74
Antimony (Sb) mg/L 0.00031 0.00031 N/A 0.00028 0.00027 N/A 0.00012 0.00012 N/A
Arsenic (As) mg/L 0.00056 0.00036 N/A 0.00015 0.00018 N/A 0.00028 0.00027 N/A
Barium (Ba) mg/L 0.024 0.0236 1.68 0.0246 0.0249 1.21 0.0253 0.025 1.19
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0000843 0.0000825 2.16 0.000159 0.0000687 79.31 0.0000097 <0.0000050 N/A
Calcium (Ca) mg/L 22.1 21.8 1.37 18.2 18.5 1.63 22.9 22.3 2.65
Chromium (Cr) mg/L 0.00019 <0.00010 N/A <0.00010 <0.00010 N/A 0.00012 0.00014 N/A
Cobalt (Co) mg/L 0.00015 <0.00010 N/A 0.00013 0.00013 N/A <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.00303 0.00183 N/A 0.00071 0.00079 N/A 0.00062 0.00064 N/A
Iron (Fe) mg/L 0.191 0.043 N/A <0.030 0.053 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000093 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 2.08 2.05 1.45 1.41 1.44 2.11 1.2 1.22 1.65
Manganese (Mn) mg/L 0.0149 0.0104 35.57 0.0227 0.0232 2.18 0.00156 0.00162 3.77
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00165 0.00167 1.20 0.00159 0.00161 1.25 0.00565 0.00552 2.33
Nickel (Ni) mg/L 0.00054 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.743 0.734 1.22 0.76 0.768 1.05 1.04 1.06 1.90
Selenium (Se) mg/L 0.000695 0.000724 4.09 0.0004 0.000368 8.33 0.000276 0.00029 4.95
Silicon (Si) mg/L 2.11 1.87 12.06 1.32 1.38 4.44 1.62 1.63 0.62
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.131 0.129 1.54 0.0956 0.095 0.63 0.18 0.177 1.68
Thallium (Tl) mg/L <0.000010 0.00001 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000131 0.000132 0.76 0.000159 0.000164 3.10 0.000419 0.000421 0.48
Vanadium (V) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.0044 <0.0030 N/A <0.0030 0.0035 N/A <0.0030 <0.0030 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%. Page 4 of 4



Appendix G-5.9.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2016

Site Name MC1A-US MC1A-US MC1 MC1 MC2 MC2 MC2 MC2 SCT SCT SC1 SC1
Collection Date 7/16/2016 7/16/2016 9/16/2016 9/16/2016 2/24/2016 2/24/2016 7/16/2016 7/16/2016 7/16/2016 7/16/2016 4/26/2016 4/26/2016
ALS Sample ID L1800582-16 L1800582-3 RPD (%) L1832249-10 L1832249-2 RPD (%) L1738788-12 L1738788-8 RPD (%) L1800582-15 L1800582-6 RPD (%) L1800582-36 L1800582-35 RPD (%) L1761558-32 L1761558-31 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 11.0 N/A <5.0 30.2 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity uS/cm 81.4 81.8 0.49 170 186 8.99 484 487 0.62 137 136 0.73 106 119 11.56 270 268 0.74
Hardness (as CaCO3) mg/L 26 27 3.77 60 57.2 4.78 231 223 3.52 51.5 52.2 1.35 41.9 48.9 15.42 120 121 0.83
pH pH unit 5.97 6.1 2.15 4.13 4.12 0.24 7.5 7.55 0.66 7.7 7.66 0.52 7.99 8.13 1.74 7.98 7.91 0.88
Total Suspended Solids mg/L 208 197 5.43 165 172 4.15 46.2 44.3 4.20 158 150 5.19 333 471 34.33 5.1 6.2 N/A
Total Dissolved Solids mg/L 52 52 N/A 108 107 0.93 347 335 3.52 85 86 1.17 88 101 13.76 180 182 1.10
Turbidity NTU 123 127 3.20 145 149 2.72 111 110 0.90 98.5 101 2.51 179 235 27.05 9.13 9.04 0.99
Anions and Nutrients
Acidity mg/L 6.8 7.5 9.79 14.2 14.9 4.81 5 4.1 N/A 2.7 4.3 N/A 1.6 1.3 N/A 1.6 1.7 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A 40.9 41.1 0.49 20.2 17.1 16.62 24.7 32.1 26.06 53.1 53.5 0.75
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Total (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A 40.9 41.1 0.49 20.2 17.1 16.62 24.7 32.1 26.06 53.1 53.5 0.75
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A 0.0068 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.068 0.072 N/A 0.167 0.179 6.94 0.393 0.384 2.32 0.083 0.083 N/A 0.031 0.029 N/A 0.051 0.052 N/A
Nitrate (as N) mg/L 0.0112 0.0109 N/A 0.0124 0.0132 N/A 0.147 0.148 0.68 0.017 0.017 N/A 0.0084 0.01 N/A 0.135 0.138 2.20
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A 0.828 <0.060 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.060 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L <0.030 <0.030 N/A 0.840 <0.060 N/A 0.146 0.145 N/A <0.030 <0.030 N/A <0.030 <0.060 N/A 0.14 0.141 N/A
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0021 0.0013 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.33 0.364 9.80 0.434 0.398 8.65 0.522 0.502 3.91 0.408 0.345 16.73 0.496 0.669 29.70 0.0093 0.0102 N/A
Sulphate (SO4) mg/L 29.6 29.9 1.01 69.8 70.1 0.43 199 199 0.00 39.2 39.2 0.00 21.5 21.1 1.88 77.2 77.2 0.00
Cyanides
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Carbon
Total Organic Carbon mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A 0.77 0.56 N/A 0.64 1.93 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 5.26 5.91 11.64 5.82 4.68 21.71 2.5 2.53 1.19 4.89 4.78 2.28 8.53 11.3 27.94 0.376 0.45 17.92
Antimony (Sb) mg/L 0.00077 0.00089 14.46 0.00112 0.00102 9.35 0.00061 0.00061 0.00 0.0008 0.00081 1.24 0.00082 0.00197 82.44 0.00128 0.00127 0.78
Arsenic (As) mg/L 0.0136 0.0135 0.74 0.02 0.0185 7.79 0.0262 0.0264 0.76 0.00861 0.00782 9.62 0.00712 0.0186 89.27 0.00145 0.00144 0.69
Barium (Ba) mg/L 0.179 0.193 7.53 0.2 0.157 24.09 0.0324 0.0329 1.53 0.139 0.135 2.92 0.174 0.249 35.46 0.0399 0.0408 2.23
Beryllium (Be) mg/L 0.00026 0.00025 N/A 0.00033 0.00031 N/A 0.00061 0.00062 1.63 0.00022 0.00023 N/A 0.0002 0.00035 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A 0.00010 0.00008 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.00018 0.00013 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.011 0.011 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00235 0.0023 2.15 0.00263 0.00239 9.56 0.00822 0.00821 0.12 0.00178 0.00184 3.31 0.000488 0.000818 50.54 0.0000947 0.0000914 3.55
Calcium (Ca) mg/L 11.4 11.6 1.74 21.8 21.3 2.32 81.2 80.5 0.87 21.2 21.5 1.41 18.5 21.2 13.60 45.4 43.8 3.59
Chromium (Cr) mg/L 0.00114 0.00091 22.44 0.00112 0.00106 5.50 <0.00030 <0.00030 N/A 0.00261 0.0029 10.53 0.00958 0.0205 72.61 0.00044 0.00031 N/A
Cobalt (Co) mg/L 0.00517 0.00518 0.19 0.00855 0.00807 5.78 0.00982 0.00995 1.32 0.00457 0.00478 4.49 0.0057 0.00955 50.49 0.00073 0.00075 2.70
Copper (Cu) mg/L 0.201 0.191 5.10 0.305 0.292 4.36 0.478 0.479 0.21 0.171 0.176 2.88 0.0298 0.0296 0.67 0.00791 0.00809 2.25
Iron (Fe) mg/L 11.4 11.5 0.87 15.3 14.5 5.37 16.1 16 0.62 9.76 9.99 2.33 13.6 21 42.77 0.495 0.55 10.53
Lead (Pb) mg/L 0.00516 0.00539 4.36 0.00808 0.00773 4.43 0.00506 0.00498 1.59 0.00484 0.00459 5.30 0.00597 0.0112 60.92 0.000562 0.000572 1.76
Lithium (Li) mg/L 0.00560 0.00600 6.90 0.0054 0.0054 0.00 0.0044 0.0044 N/A 0.0043 0.0046 N/A 0.0039 0.0149 N/A 0.0016 0.0015 N/A
Magnesium (Mg) mg/L 1.99 2.11 5.85 2.95 2.79 5.57 8.48 8.53 0.59 3.04 3.16 3.87 5.58 8.13 37.20 3.48 3.46 0.58
Manganese (Mn) mg/L 0.373 0.367 1.62 0.661 0.622 6.08 0.867 0.895 3.18 0.304 0.336 10.00 0.375 0.574 41.94 0.108 0.112 3.64
Mercury (Hg) mg/L 0.000023 0.000022 N/A 0.000044 0.000041 N/A <0.0000050 <0.0000050 N/A 0.0000174 0.000016 N/A 0.0000066 0.000082 N/A <0.0000050 0.0000108 N/A

Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.9.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2016

Site Name MC1A-US MC1A-US MC1 MC1 MC2 MC2 MC2 MC2 SCT SCT SC1 SC1
Collection Date 7/16/2016 7/16/2016 9/16/2016 9/16/2016 2/24/2016 2/24/2016 7/16/2016 7/16/2016 7/16/2016 7/16/2016 4/26/2016 4/26/2016
ALS Sample ID L1800582-16 L1800582-3 RPD (%) L1832249-10 L1832249-2 RPD (%) L1738788-12 L1738788-8 RPD (%) L1800582-15 L1800582-6 RPD (%) L1800582-36 L1800582-35 RPD (%) L1761558-32 L1761558-31 RPD (%)
Total Metals (con't )
Molybdenum (Mo) mg/L 0.00116 0.00106 9.01 0.00227 0.00216 4.97 0.00445 0.00445 0.00 0.00194 0.0019 2.08 0.00175 0.00192 9.26 0.0014 0.00138 1.44
Nickel (Ni) mg/L 0.00165 0.0016 N/A 0.00338 0.0031 8.64 0.00464 0.00459 1.08 0.00414 0.00463 11.17 0.00747 0.0302 120.68 0.00084 0.00087 N/A
Phosphorus (P) mg/L 0.39 0.38 N/A 0.49 0.48 N/A 0.52 0.52 N/A 0.32 0.37 N/A 0.47 0.69 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.03 1.18 13.57 1.26 0.882 35.29 0.867 0.897 3.40 1.35 1.24 8.49 3.61 1.83 65.44 0.63 0.654 3.74
Selenium (Se) mg/L 0.00047 0.00043 8.89 0.00135 0.00135 0.00 0.00481 0.00464 3.60 0.00143 0.00134 6.50 0.000665 0.00111 50.14 0.000512 0.00051 0.39
Silicon (Si) mg/L 7.71 9.11 16.65 8.15 5.82 33.36 3.76 3.72 1.07 8.62 8.76 1.61 14.6 18.6 24.10 2.14 2.28 6.33
Silver (Ag) mg/L 0.000059 0.000061 3.33 0.000111 0.000086 25.38 <0.000010 <0.000010 N/A 0.000101 0.0001 1.00 0.000185 0.000232 22.54 <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 4.8 4.9 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.0636 0.0643 1.09 0.134 0.124 7.75 0.45 0.446 0.89 0.122 0.123 0.82 0.106 0.156 38.17 0.252 0.242 4.05
Thallium (Tl) mg/L 0.000079 0.000084 6.13 0.000087 0.000071 20.25 0.000023 0.000022 N/A 0.000066 0.000064 3.08 0.000115 0.000198 53.04 <0.000010 0.00001 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00018 0.00016 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.316 0.357 12.18 0.183 0.164 10.95 <0.010 <0.010 N/A 0.255 0.256 0.39 0.587 0.498 16.41 0.014 0.016 N/A
Uranium (U) mg/L 0.000297 0.000316 6.20 0.000542 0.000504 7.27 0.000906 0.000894 1.33 0.000349 0.000345 1.15 0.000425 0.000234 57.97 0.000078 0.000074 5.26
Vanadium (V) mg/L 0.0128 0.0142 10.37 0.012 0.00919 26.52 0.0037 0.00386 4.23 0.0156 0.017 8.59 0.0315 0.0324 2.82 0.00128 0.00147 N/A
Zinc (Zn) mg/L 0.188 0.187 0.53 0.201 0.19 5.63 0.625 0.64 2.37 0.139 0.144 3.53 0.0765 0.0957 22.30 0.0071 0.0077 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.0875 0.0664 27.42 0.985 0.932 5.53 0.0391 0.0394 0.76 0.0123 0.0138 N/A 0.0543 0.0508 6.66 0.196 0.0279 150.16
Antimony (Sb) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00021 0.00020 N/A 0.00017 0.00018 N/A 0.00023 0.00029 N/A 0.00119 0.00118 0.84
Arsenic (As) mg/L <0.00010 <0.00010 N/A 0.0001 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00032 0.00042 N/A 0.00076 0.00042 N/A
Barium (Ba) mg/L 0.057 0.0591 3.62 0.0582 0.056 3.85 0.0282 0.0285 1.06 0.0349 0.0363 3.93 0.0237 0.0291 20.45 0.0366 0.0324 12.17
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00022 0.00021 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A 0.010 0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00219 0.00213 2.78 0.00245 0.00205 17.78 0.00358 0.00388 8.04 0.000874 0.000894 2.26 0.0000212 0.0000066 N/A 0.0000791 0.0000691 13.50
Calcium (Ca) mg/L 9.48 9.91 4.44 21.1 20.2 4.36 78.7 75.8 3.75 18.4 18.5 0.54 14.9 16 7.12 42.3 43.3 2.34
Chromium (Cr) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00012 <0.00010 N/A
Cobalt (Co) mg/L 0.00263 0.0024 9.15 0.00645 0.00595 8.06 0.00841 0.0085 1.06 0.00147 0.00153 4.00 <0.00010 <0.00010 N/A 0.00052 0.00043 N/A
Copper (Cu) mg/L 0.113 0.0935 18.89 0.28 0.261 7.02 0.00322 0.00304 5.75 0.00142 0.00152 N/A <0.00050 <0.00050 N/A 0.00342 0.00168 N/A
Iron (Fe) mg/L 1.350 0.974 32.36 1.93 1.75 9.78 <0.030 <0.030 N/A <0.030 <0.030 N/A 0.061 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000051 <0.000050 N/A 0.00035 0.000335 4.38 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.000168 <0.000050 N/A
Lithium (Li) mg/L <0.0010 0.00110 N/A 0.0018 0.0019 N/A 0.0042 0.0041 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0018 0.0016 N/A
Magnesium (Mg) mg/L 0.579 0.549 5.32 1.78 1.65 7.58 8.42 8.24 2.16 1.37 1.44 4.98 1.12 2.18 64.24 3.36 3.21 4.57
Manganese (Mn) mg/L 0.226 0.203 10.72 0.519 0.476 8.64 0.824 0.832 0.97 0.161 0.167 3.66 0.00447 0.00028 N/A 0.0927 0.0883 4.86
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.00227 0.00206 9.70 0.000942 0.000956 1.48 0.00117 0.000788 39.02 0.00135 0.00139 2.92
Nickel (Ni) mg/L 0.00077 0.00065 N/A 0.00232 0.00216 N/A 0.00392 0.0039 0.51 0.00077 0.00075 N/A <0.00050 <0.00050 N/A 0.00084 0.00071 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.117 0.099 N/A 0.193 0.191 N/A 0.85 0.862 1.40 0.312 0.316 1.27 1.58 0.239 N/A 0.622 0.535 15.04
Selenium (Se) mg/L 0.00009 0.000093 N/A 0.000338 0.000346 2.34 0.00354 0.00347 2.00 0.000874 0.000812 7.35 0.000439 0.000366 18.14 0.000461 0.000459 0.43
Silicon (Si) mg/L 0.532 0.513 3.64 1.32 1.29 2.30 2.44 2.54 4.02 0.822 0.819 0.37 0.843 0.922 8.95 1.42 1.42 0.00
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 4.4 4.3 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.0505 0.0513 1.57 0.119 0.112 6.06 0.44 0.428 2.76 0.102 0.101 0.99 0.0759 0.114 40.13 0.239 0.243 1.66
Thallium (Tl) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A 0.00002 0.00002 N/A <0.000010 <0.000010 N/A 0.000011 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000029 0.00002 N/A 0.000295 0.000287 2.75 0.000215 0.000197 8.74 <0.000010 <0.000010 N/A 0.000084 0.000025 N/A 0.000068 0.000072 5.71
Vanadium (V) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.157 0.147 6.58 0.181 0.168 7.45 0.168 0.193 13.85 0.0329 0.0355 7.60 <0.0030 <0.0030 N/A 0.0041 0.0032 N/A

Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.9.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2016

Site Name SC1 SC1 SC2 SC2 UR2 UR2 UR2 UR2 SUNR SUNR
Collection Date 5/17/2016 5/17/2016 6/19/2016 6/19/2016 1/23/2016 1/23/2016 25-Oct-2016 25-Oct-2016 1/23/2016 1/23/2016
ALS Sample ID L1772515-5 L1772515-1 RPD (%) L1787135-16 L1787135-8 RPD (%) L1727972-34 L1727972-20 RPD (%) L1850386-15 L1850386-5 RPD% L1727972-35 L1727972-21 RPD (%)
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity uS/cm 196 196 0.00 152 154 1.31 244 240 1.65 208 206 0.97 226 223 1.34
Hardness (as CaCO3) mg/L 91.3 90 1.43 62.1 61.7 0.65 114 113 0.88 92.6 95.2 2.77 108 107 0.93
pH pH unit 7.9 7.89 0.13 7.41 7.49 1.07 8.03 8.04 0.12 7.94 7.74 2.55 8.07 8.05 0.25
Total Suspended Solids mg/L 10.5 9.7 N/A 120 131 8.76 3.6 <3.0 N/A 3.6 <3.0 N/A <3.0 <3.0 N/A
Total Dissolved Solids mg/L 120 128 6.45 96 95 1.05 155 146 5.98 135 150 10.53 139 136 2.18
Turbidity NTU 15.2 16.6 8.81 88 85.7 2.65 3.84 2.65 36.67 3.88 3.71 4.48 0.27 0.21 N/A
Anions and Nutrients
Acidity mg/L 1.4 1.3 N/A 2.8 2.9 N/A 1.4 1.3 N/A 2.1 1.7 N/A 1.3 1.2 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 43 43.2 0.46 24.3 24.4 0.41 66.9 67.7 1.19 58.1 59.7 2.72 70 69.4 0.86
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A <1.0 <1.0 N/A <2.0 <2.0 N/A
Alkalinity, Total (as CaCO3) mg/L 43 43.2 0.46 24.3 24.4 0.41 66.9 67.7 1.19 58.1 59.7 2.72 70 69.4 0.86
Ammonia as N mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A 0.55 0.55 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.045 0.045 N/A 0.09 0.09 N/A 0.07 0.07 N/A 0.064 0.067 N/A 0.075 0.076 N/A
Nitrate (as N) mg/L 0.0944 0.0961 1.78 0.0442 0.0441 0.23 0.144 0.145 0.69 0.104 0.104 0.00 0.259 0.261 0.77
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L 0.1 0.1 N/A 0.05 0.05 N/A 0.147 0.147 N/A 0.112 0.11 N/A 0.258 0.258 0.00
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0011 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.0143 0.0134 6.50 0.228 0.255 11.18 0.0081 0.0088 N/A 0.0098 0.0167 N/A <0.0020 <0.0020 N/A
Sulphate (SO4) mg/L 52.9 52.8 0.19 47.9 47.7 0.42 51.2 51.1 0.20 44.6 44.6 0.00 45.7 45.6 0.22
Cyanides
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Carbon
Total Organic Carbon mg/L <0.50 0.62 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 0.685 0.726 5.81 3.48 3.8 8.79 0.0926 0.0895 3.40 0.216 0.161 29.18 0.0139 0.0128 N/A
Antimony (Sb) mg/L 0.00136 0.00139 2.18 0.00083 0.00089 6.98 0.00041 0.00041 N/A 0.00042 0.00045 N/A 0.00013 0.00013 N/A
Arsenic (As) mg/L 0.00184 0.00193 4.77 0.00621 0.00704 12.53 0.00065 0.00058 11.38 0.0011 0.00104 5.61 0.00026 0.00026 N/A
Barium (Ba) mg/L 0.0398 0.0401 0.75 0.085 0.0901 5.83 0.0427 0.0432 1.16 0.0377 0.0393 4.16 0.0457 0.0465 1.74
Beryllium (Be) mg/L <0.00010 <0.00010 N/A 0.00015 0.00017 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A 0.00006 0.00005 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0000901 0.0000806 11.13 0.00138 0.00141 2.15 0.000256 0.00025 2.37 0.000338 0.000329 2.70 0.0000072 0.0000067 N/A
Calcium (Ca) mg/L 31.6 31.4 0.63 22.2 22.7 2.23 41 40.2 1.97 33.3 33.2 0.30 41.1 40.1 2.46
Chromium (Cr) mg/L 0.00048 0.00046 N/A 0.00272 0.003 9.79 <0.00010 0.00013 N/A 0.0002 0.00012 N/A 0.00015 0.00013 N/A
Cobalt (Co) mg/L 0.00076 0.00076 0.00 0.00387 0.00403 4.05 0.00024 0.00023 N/A 0.00046 0.00039 N/A <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.0128 0.0128 0.00 0.166 0.173 4.13 0.0142 0.013 8.82 0.028 0.023 19.61 <0.00050 <0.00050 N/A
Iron (Fe) mg/L 0.853 0.86 0.82 7.9 8.2 3.73 0.404 0.374 7.71 0.887 0.676 27.00 <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000838 0.00084 0.24 0.0032 0.00342 6.65 0.000147 0.000146 N/A 0.000359 0.000256 33.50 <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.0013 0.0015 N/A 0.0029 0.003 N/A <0.0010 0.0014 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 2.74 2.57 6.40 3.31 3.47 4.72 3.53 3.37 4.64 3 2.97 1.01 2.36 2.23 5.66
Manganese (Mn) mg/L 0.089 0.0897 0.78 0.252 0.264 4.65 0.0251 0.0236 6.16 0.0378 0.0334 12.36 0.00055 0.00043 N/A
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A 0.000006 0.0000056 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A

Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.9.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2016

Site Name SC1 SC1 SC2 SC2 UR2 UR2 UR2 UR2 SUNR SUNR
Collection Date 5/17/2016 5/17/2016 6/19/2016 6/19/2016 1/23/2016 1/23/2016 25-Oct-2016 25-Oct-2016 1/23/2016 1/23/2016
ALS Sample ID L1772515-5 L1772515-1 RPD (%) L1787135-16 L1787135-8 RPD (%) L1727972-34 L1727972-20 RPD (%) L1850386-15 L1850386-5 RPD% L1727972-35 L1727972-21 RPD (%)
Total Metals (con't )
Molybdenum (Mo) mg/L 0.00116 0.00115 0.87 0.00171 0.0018 5.13 0.00283 0.00273 3.60 0.00293 0.00276 5.98 0.00826 0.00795 3.82
Nickel (Ni) mg/L 0.00095 0.00094 N/A 0.00886 0.00386 78.62 <0.00050 <0.00050 N/A 0.00074 0.00061 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.578 0.59 2.05 1.54 1.7 9.88 1.37 1.31 4.48 1.17 1.2 2.53 1.44 1.39 3.53
Selenium (Se) mg/L 0.000363 0.000343 5.67 0.00104 0.0011 5.61 0.000955 0.000865 9.89 0.000827 0.00102 20.90 0.000608 0.000579 4.89
Silicon (Si) mg/L 2.44 2.4 1.65 7.02 7.79 10.40 2.78 2.69 3.29 2.4 2.39 0.42 2.3 2.25 2.20
Silver (Ag) mg/L 0.000018 0.000016 N/A 0.000057 0.000067 16.13 <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 2.4 2.4 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.172 0.172 0.00 0.138 0.143 3.56 0.225 0.219 2.70 0.193 0.184 4.77 0.354 0.347 2.00
Thallium (Tl) mg/L 0.000013 0.000012 N/A 0.00004 0.000045 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.017 0.017 N/A 0.199 0.221 10.48 0.01 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000059 0.000064 8.13 0.000275 0.000297 7.69 0.000366 0.000345 5.91 0.000384 0.00036 6.45 0.000931 0.00086 7.93
Vanadium (V) mg/L 0.00213 0.00221 N/A 0.0117 0.0126 7.41 <0.00050 <0.00050 N/A 0.00087 0.00067 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.0073 0.0072 N/A 0.109 0.113 3.60 0.0196 0.0194 1.03 0.0281 0.0247 12.88 <0.0030 <0.0030 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.0537 0.0455 16.53 0.0213 0.0218 2.32 0.0381 0.0358 6.22 0.0508 0.0541 6.29 0.0049 0.0048 N/A
Antimony (Sb) mg/L 0.00115 0.00115 0.00 0.00042 0.00044 N/A 0.00038 0.00038 N/A 0.00036 0.00038 N/A 0.00013 0.00012 N/A
Arsenic (As) mg/L 0.00039 0.00037 N/A <0.00010 <0.00010 N/A 0.00017 0.00019 N/A 0.00014 0.00022 N/A 0.00023 0.00024 N/A
Barium (Ba) mg/L 0.0289 0.0282 2.45 0.0328 0.0334 1.81 0.0409 0.0418 2.18 0.0354 0.037 4.42 0.0442 0.0458 3.56
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0000579 0.0000547 5.68 0.000869 0.00086 1.04 0.000174 0.000182 4.49 0.000182 0.0002 9.42 0.0000094 0.0000089 N/A
Calcium (Ca) mg/L 32.3 32.1 0.62 21.8 21.5 1.39 40.2 39.6 1.50 32.6 33.3 2.12 39.5 39.2 0.76
Chromium (Cr) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 0.00011 N/A
Cobalt (Co) mg/L 0.00034 0.00034 N/A 0.00170 0.00171 0.59 0.00018 0.0002 N/A 0.00031 0.00032 N/A <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.00116 0.00103 N/A 0.00232 0.00247 N/A 0.00176 0.00186 N/A 0.00169 0.00172 N/A <0.00050 <0.00050 N/A
Iron (Fe) mg/L <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L <0.0010 0.001 N/A <0.0010 <0.0010 N/A <0.0010 0.0013 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 2.56 2.4 6.45 1.87 1.93 3.16 3.41 3.33 2.37 2.75 2.93 6.34 2.27 2.22 2.23
Manganese (Mn) mg/L 0.067 0.0663 1.05 0.155 0.161 3.80 0.0219 0.0216 1.38 0.0297 0.0305 2.66 0.00019 0.00013 N/A
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00117 0.00118 0.85 0.00113 0.00111 1.79 0.00272 0.00267 1.86 0.00279 0.00268 4.02 0.00798 0.0078 2.28
Nickel (Ni) mg/L <0.00050 <0.00050 N/A 0.00134 0.00143 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.379 0.379 0.00 0.823 0.869 5.44 1.31 1.31 0.00 1.08 1.2 10.53 1.41 1.39 1.43
Selenium (Se) mg/L 0.000406 0.000376 7.67 0.000704 0.000736 4.44 0.00097 0.000822 16.52 0.000791 0.00095 18.27 0.000618 0.000536 14.21
Silicon (Si) mg/L 1.22 1.18 3.33 1.05 1.05 0.00 2.67 2.57 3.82 2.17 2.14 1.39 2.24 2.16 3.64
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 2.4 2.4 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.174 0.173 0.58 0.132 0.131 0.76 0.219 0.218 0.46 0.185 0.184 0.54 0.342 0.341 0.29
Thallium (Tl) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000055 0.000052 5.61 0.000013 0.000013 N/A 0.000358 0.000333 7.24 0.000352 0.000344 2.30 0.000914 0.00084 8.44
Vanadium (V) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L <0.0030 <0.0030 N/A 0.0363 0.0348 4.22 0.0087 0.0097 N/A 0.0078 0.0083 N/A <0.0030 <0.0030 N/A

Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.10.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2017

Site Name MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC2 MC2 SC0 SC0 SC1 SC1
Collection Date 26-Aug-2017 26-Aug-2017 27-Sep-2017 27-Sep-2017 28-Oct-2017 28-Oct-2017 10-Feb-2017 10-Feb-2017 11-Sep-2017 11-Sep-2017 5-Dec-2017 5-Dec-2017
ALS Sample ID L1983785-17 L1983785-15 RPD% L2001337-3 L2001337-4 RPD% L2015832-2 L2015832-4 RPD% L1891018-28 L1891018-5 RPD% L1990484-2 L1990484-3 RPD% L2033141-9 L2033141-2 RPD%
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A 235 271 14.23 <5.0 <5.0 N/A - - N/A <5.0 <5.0 N/A
Conductivity uS/cm 109 106 2.79 295 322 8.75 1270 1280 0.78 492 492 0.00 112 110 1.80 320 317 0.94
Hardness (as CaCO3) mg/L 33.1 33.8 2.09 58.6 58.2 0.68 193 196 1.54 236 231 2.14 50.7 50.4 0.59 151 153 1.32
pH pH unit 4.64 4.74 2.13 3.92 3.79 3.37 2.87 2.88 0.35 7.69 7.63 0.78 7.71 7.7 0.13 7.91 7.9 0.13
Total Suspended Solids mg/L 127 120 5.67 428 455 6.12 190 180 5.41 30.8 32.6 5.68 74.2 65.2 12.91 <3.0 <3.0 N/A
Total Dissolved Solids mg/L 66 64 N/A 145 146 0.69 876 893 1.92 330 318 3.70 - - N/A 203 207 1.95
Turbidity NTU 102 113 10.23 295 341 14.47 228 224 1.77 78.7 77.7 1.28 64.5 61.6 4.60 0.39 0.42 N/A
Anions and Nutrients
Acidity mg/L 12.5 12.2 2.43 58 59 1.71 428 450 5.01 2.3 2.4 4.26 - - N/A 2.6 2.4 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A 71.2 70.3 1.27 - - N/A 60 59.1 1.51
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A - - N/A <1.0 <1.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A - - N/A <1.0 <1.0 N/A
Alkalinity, Total (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A 71.2 70.3 1.27 27.4 27.2 0.73 60 59.1 1.51
Ammonia as N mg/L 0.005 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 0.0052 N/A 0.0062 0.0064 N/A 0.0078 0.009 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.25 <0.25 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <2.5 <2.5 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.109 0.109 0.00 0.354 0.361 1.96 2.16 2.2 1.83 0.339 0.339 0.00 <0.020 <0.020 N/A 0.053 0.053 N/A
Nitrate (as N) mg/L 0.0095 0.0101 N/A 0.0078 0.0083 N/A 0.027 <0.025 N/A 0.113 0.113 0.00 0.246 0.243 1.23 0.451 0.451 0.00
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0050 <0.0050 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0011 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.060 <0.060 N/A <0.15 <0.15 N/A - - N/A <0.050 <0.050 N/A
Total Nitrogen mg/L <0.030 0.052 N/A <0.030 <0.030 N/A <0.060 <0.060 N/A <0.15 <0.15 N/A - - N/A 0.446 0.452 1.34
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 0.0011 N/A 0.355 0.323 9.44 <0.0010 <0.0010 N/A - - N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 0.346 0.322 7.19 1.39 1.44 3.53 3.74 4.07 8.45 0.175 0.206 16.27 0.12 0.12 0.00 <0.0020 <0.0020 N/A
Sulphate (SO4) mg/L 42.3 42.4 0.24 103 104 0.97 582 611 4.86 184 184 0.00 26.1 26 0.38 99.3 99.4 0.10
Cyanides
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A - - N/A <0.0010 <0.0010 N/A
Carbon
Total Organic Carbon mg/L <0.50 <0.50 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 2.82 3.05 7.84 9.58 11.3 16.48 20.8 20.7 0.48 1.83 1.88 2.70 2.28 2.21 3.12 0.0452 0.0399 12.46
Antimony (Sb) mg/L 0.00063 0.0007 10.53 0.00129 0.00143 10.29 0.00127 0.00118 7.35 0.00059 0.00063 6.56 0.00217 0.00211 2.80 0.00168 0.00179 6.34
Arsenic (As) mg/L 0.0133 0.0144 7.94 0.0396 0.0445 11.65 0.142 0.141 0.71 0.00897 0.00923 2.86 0.00878 0.00847 3.59 0.00038 0.00035 N/A
Barium (Ba) mg/L 0.11 0.108 1.83 0.261 0.304 15.22 0.141 0.134 5.09 0.0306 0.0314 2.58 0.0814 0.0843 3.50 0.0411 0.046 11.25
Beryllium (Be) mg/L 0.00023 0.00024 N/A 0.00076 0.00078 2.60 0.00332 0.00335 0.90 0.00049 0.0005 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A 0.000089 0.000116 N/A 0.000139 0.000132 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.014 0.013 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00232 0.00238 2.55 0.00641 0.0068 5.90 0.0381 0.0379 0.53 0.00628 0.00647 2.98 0.000168 0.000143 16.08 0.0000786 0.0000873 10.49
Calcium (Ca) mg/L 12.2 12.1 0.82 23.3 24.3 4.20 57.9 58.4 0.86 84.2 85.7 1.77 19 18.3 3.75 56.9 55.9 1.77
Chromium (Cr) mg/L 0.00043 0.00054 N/A 0.00146 0.00195 28.74 0.00211 0.00196 7.37 0.00017 0.00018 N/A 0.00202 0.00187 7.71 <0.00010 0.00042 N/A
Cobalt (Co) mg/L 0.00455 0.00472 3.67 0.0151 0.0171 12.42 0.0601 0.0604 0.50 0.00678 0.00689 1.61 0.002 0.00197 1.51 0.00053 0.00057 7.27
Copper (Cu) mg/L 0.151 0.154 1.97 0.694 0.744 6.95 4.05 4.1 1.23 0.315 0.317 0.63 0.0153 0.0143 6.76 0.0108 0.0113 4.52
Iron (Fe) mg/L 9.48 9.99 5.24 34.3 39.2 13.33 138 142 2.86 9.97 10.1 1.30 3.89 3.8 2.34 0.042 0.043 N/A
Lead (Pb) mg/L 0.00433 0.0043 0.70 0.0128 0.0153 17.79 0.0409 0.0414 1.22 0.00299 0.00305 1.99 0.00531 0.00503 5.42 <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.0031 0.0034 N/A 0.0117 0.0135 14.29 0.0208 0.021 0.96 0.0044 0.0043 N/A 0.0029 0.0027 N/A 0.0027 0.0029 N/A
Magnesium (Mg) mg/L 1.37 1.49 8.39 4.61 5.49 17.43 12.7 12.7 0.00 7.97 7.93 0.50 2.57 2.51 2.36 4.45 4.38 1.59
Manganese (Mn) mg/L 0.297 0.305 2.66 1.13 1.24 9.28 3.81 3.82 0.26 0.697 0.708 1.57 0.164 0.159 3.10 0.0697 0.0688 1.30
Mercury (Hg) mg/L <0.000025 <0.000025 N/A <0.000050 <0.000050 N/A <0.000025 <0.000025 N/A <0.0000050 <0.0000050 N/A - - N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00127 0.00131 3.10 0.00472 0.00493 4.35 0.0205 0.0208 1.45 0.00376 0.00384 2.11 0.00107 0.000991 7.67 0.00173 0.00174 0.58
Nickel (Ni) mg/L 0.00141 0.0015 N/A 0.00471 0.00544 14.38 0.0184 0.0183 0.54 0.0033 0.00336 1.80 0.00209 0.00788 N/A 0.00093 0.00106 N/A
Phosphorus (P) mg/L 0.31 0.35 N/A 1.32 1.48 N/A 3.94 3.86 2.05 <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.549 0.556 1.27 1.42 1.53 7.46 1.21 1.2 0.83 0.84 0.838 0.24 1.01 0.976 3.42 0.767 0.772 0.65
Selenium (Se) mg/L 0.0009 0.000954 5.83 0.00322 0.00346 7.19 0.0135 0.0134 0.74 0.0044 0.00431 2.07 0.000246 0.000226 N/A 0.000664 0.0007 5.28
Silicon (Si) mg/L 3.35 3.53 5.23 9.14 11 18.47 10.3 10.3 0.00 3.68 3.62 1.64 3.51 3.49 0.57 1.67 1.67 0.00
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.10.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2017

Site Name MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC1A-US MC2 MC2 SC0 SC0 SC1 SC1
Collection Date 26-Aug-2017 26-Aug-2017 27-Sep-2017 27-Sep-2017 28-Oct-2017 28-Oct-2017 10-Feb-2017 10-Feb-2017 11-Sep-2017 11-Sep-2017 5-Dec-2017 5-Dec-2017
ALS Sample ID L1983785-17 L1983785-15 RPD% L2001337-3 L2001337-4 RPD% L2015832-2 L2015832-4 RPD% L1891018-28 L1891018-5 RPD% L1990484-2 L1990484-3 RPD% L2033141-9 L2033141-2 RPD%
Total Metals (cont'd)
Silver (Ag) mg/L 0.000044 0.000067 N/A 0.000146 0.000151 3.37 0.000157 0.000144 8.64 <0.000010 <0.000010 N/A 0.000098 0.000111 12.44 <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 2.6 2.6 N/A 4.6 4.6 N/A 1.1 1.08 N/A 2.3 2.4 N/A
Strontium (Sr) mg/L 0.0723 0.0717 0.83 0.121 0.125 3.25 0.423 0.426 0.71 0.46 0.466 1.30 0.116 0.112 3.51 0.324 0.337 3.93
Thallium (Tl) mg/L 0.000044 0.000046 N/A 0.000119 0.000123 3.31 0.000135 0.000143 5.76 0.000017 0.000021 N/A 0.000038 0.000033 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 0.0001 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.104 0.119 13.45 0.279 0.437 44.13 0.1 0.094 6.19 <0.010 <0.010 N/A 0.053 0.056 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000249 0.000267 6.98 0.000761 0.000846 10.58 0.00257 0.00264 2.69 0.00072 0.000745 3.41 0.000118 0.000111 6.11 0.0001 0.000106 5.83
Vanadium (V) mg/L 0.00644 0.00704 8.90 0.0191 0.0239 22.33 0.0341 0.0339 0.59 0.00255 0.00262 2.71 0.00742 0.00732 1.36 <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.184 0.186 1.08 0.531 0.561 5.49 2.97 2.97 0.00 0.466 0.479 2.75 0.022 0.0185 17.28 0.0074 0.0102 N/A
Dissolved Metals
Aluminum (Al) mg/L 0.736 0.698 5.30 3.16 3.12 1.27 19.8 20.1 1.50 0.0409 0.0419 2.42 0.78 0.83 6.21 0.0301 0.0277 8.30
Antimony (Sb) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00026 0.00027 N/A 0.00116 0.00116 0.00 0.00164 0.00167 1.81
Arsenic (As) mg/L 0.00025 0.00014 N/A 0.00067 0.00065 3.03 0.00254 0.0028 9.74 <0.00010 <0.00010 N/A 0.00135 0.00131 3.01 0.0003 0.00028 N/A
Barium (Ba) mg/L 0.0522 0.0515 1.35 0.121 0.125 3.25 0.0665 0.0653 1.82 0.0315 0.0307 2.57 0.0535 0.0544 1.67 0.0414 0.0416 0.48
Beryllium (Be) mg/L 0.00017 0.00018 N/A 0.00067 0.00068 1.48 0.00337 0.00333 1.19 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.012 0.012 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00262 0.00253 3.50 0.0067 0.00692 3.23 0.0387 0.0397 2.55 0.00341 0.00324 5.11 0.000024 0.000022 N/A 0.0000833 0.0000838 0.60
Calcium (Ca) mg/L 11.9 12.2 2.49 19.7 19.6 0.51 57.4 58.2 1.38 80.4 78.9 1.88 17.6 17.6 0.00 52.9 53.6 1.31
Chromium (Cr) mg/L <0.00010 <0.00010 N/A 0.00015 0.00012 N/A 0.00123 0.00124 0.81 <0.00010 <0.00010 N/A 0.00032 0.00038 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.00381 0.00369 3.20 0.0125 0.0128 2.37 0.0591 0.0606 2.51 0.00618 0.00598 3.29 0.00018 0.00018 N/A 0.00052 0.0005 N/A
Copper (Cu) mg/L 0.17 0.159 6.69 0.694 0.705 1.57 4.08 4.22 3.37 0.00378 0.00378 0.00 0.00136 0.00157 N/A 0.0064 0.00658 2.77
Iron (Fe) mg/L 0.585 0.576 1.55 5.39 5.7 5.59 55.9 58.1 3.86 <0.030 <0.030 N/A 0.351 0.417 17.19 <0.030 <0.030 N/A
Lead (Pb) mg/L 0.000231 0.000234 N/A 0.00364 0.0035 3.92 0.0376 0.0373 0.80 <0.000050 <0.000050 N/A 0.000389 0.000443 12.98 <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.0012 0.0013 N/A 0.004 0.004 N/A 0.0187 0.0186 0.54 0.0042 0.0041 N/A 0.0015 0.0016 N/A 0.002 0.0023 N/A
Magnesium (Mg) mg/L 0.821 0.8 2.59 2.28 2.24 1.77 12 12.2 1.65 8.42 8.29 1.56 1.65 1.59 3.70 4.66 4.6 1.30
Manganese (Mn) mg/L 0.273 0.266 2.60 0.909 0.913 0.44 3.6 3.72 3.28 0.75 0.729 2.84 0.00878 0.011 22.45 0.0662 0.0676 2.09
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A - - N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.000793 0.000913 14.07 0.00238 0.00238 0.00 0.000836 0.00077 8.22 0.00167 0.00163 2.42
Nickel (Ni) mg/L 0.00108 0.00101 N/A 0.0035 0.00352 0.57 0.0178 0.0183 2.77 0.00284 0.00276 2.86 <0.00050 <0.00050 N/A 0.00071 0.00087 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.107 0.108 N/A 0.28 0.285 1.77 0.78 0.819 4.88 0.991 0.95 4.22 0.656 0.688 4.76 0.751 0.722 3.94
Selenium (Se) mg/L 0.000213 0.000159 N/A 0.000337 0.000266 23.55 0.00156 0.00158 1.27 0.00304 0.00317 4.19 0.000194 0.000188 N/A 0.000677 0.000711 4.90
Silicon (Si) mg/L 0.606 0.58 4.38 1.59 1.55 2.55 7.44 7.5 0.80 2.44 2.37 2.91 1.57 1.7 7.95 1.58 1.58 0.00
Silver (Ag) mg/L <0.000010 <0.000010 N/A 0.000015 0.000014 N/A 0.000093 0.000095 2.13 <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A 2.6 2.6 N/A 5 4.9 N/A 1.04 1.02 N/A 2.4 2.3 N/A
Strontium (Sr) mg/L 0.0675 0.0676 0.15 0.104 0.106 1.90 0.406 0.416 2.43 0.441 0.438 0.68 0.106 0.106 0.00 0.324 0.322 0.62
Thallium (Tl) mg/L <0.000010 <0.000010 N/A 0.000014 0.000015 N/A 0.000109 0.000106 2.79 0.000016 0.000015 N/A 0.000013 0.000016 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000129 0.000131 1.54 0.000492 0.000511 3.79 0.00258 0.00259 0.39 0.000267 0.000276 3.31 0.000064 0.000058 9.84 0.000087 0.000093 6.67
Vanadium (V) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A 0.00071 0.00087 N/A <0.00050 <0.00050 N/A 0.00185 0.00202 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.208 0.199 4.42 0.528 0.535 1.32 2.83 2.85 0.70 0.145 0.128 12.45 0.0022 0.0024 N/A 0.0067 0.0078 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.10.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2017

Site Name SC2 SC2 SC2 SC2 CC1 CC1 UR2 UR2
Collection Date 21-May-2017 21-May-2017 26-Oct-2017 26-Oct-2017 21-May-2017 21-May-2017 25-Oct-2016 25-Oct-2016
ALS Sample ID L1929753-35 L1929753-24 RPD% L2015842-3 L2015842-2 RPD% L1929753-34 L1929753-33 RPD% L1850386-15 L1850386-5 RPD%
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A 6.4 5.6 N/A <5.0 <5.0 N/A
Conductivity uS/cm 268 268 0.00 306 300 1.98 51.5 52.2 1.35 208 206 0.97
Hardness (as CaCO3) mg/L 131 129 1.54 146 147 0.68 25.5 23.8 6.90 92.6 95.2 2.77
pH pH unit 7.56 7.5 0.80 7.71 7.62 1.17 7.44 7.43 0.13 7.94 7.74 2.55
Total Suspended Solids mg/L 421 432 2.58 29.6 34.2 14.42 56.9 59.5 4.47 3.6 <3.0 N/A
Total Dissolved Solids mg/L 177 183 3.33 219 216 1.38 42 43 N/A 135 150 10.53
Turbidity NTU 292 273 6.73 43.8 46.1 5.12 29 31.7 8.90 3.88 3.71 4.48
Anions and Nutrients
Acidity mg/L 3.3 3 N/A 2.8 3.1 N/A 1.9 1.1 N/A 2.1 1.7 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 33 35.1 6.17 45.9 45.8 0.22 16.4 17.2 4.76 58.1 59.7 2.72
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Total (as CaCO3) mg/L 33 35.1 6.17 45.9 45.8 0.22 16.4 17.2 4.76 58.1 59.7 2.72
Ammonia as N mg/L 0.0066 0.0056 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.134 0.134 0.00 0.164 0.164 0.00 0.022 0.023 N/A 0.064 0.067 N/A
Nitrate (as N) mg/L 0.136 0.134 1.48 0.189 0.189 0.00 0.0476 0.0481 1.04 0.104 0.104 0.00
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L 0.05 0.151 N/A <0.050 <0.050 N/A 0.067 0.075 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L 0.187 0.28 N/A 0.195 0.201 3.03 0.115 0.123 N/A 0.112 0.11 N/A
Ortho Phosphate as P mg/L <0.0010 0.001 N/A <0.0010 <0.0010 N/A <0.0010 0.0012 N/A 0.0011 <0.0010 N/A
Total Phosphate as P mg/L 1.41 1.38 2.15 0.207 0.202 2.44 0.0957 0.0928 3.08 0.0098 0.0167 N/A
Sulphate (SO4) mg/L 98 98 0.00 112 112 0.00 8.03 8.06 0.37 44.6 44.6 0.00
Cyanides
Cyanide, Total mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Carbon
Total Organic Carbon mg/L 1.49 1.49 0.00 <0.50 <0.50 N/A 2.37 2.32 2.13 <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 12.6 13 3.13 1.25 1.24 0.80 1.55 1.78 13.81 0.216 0.161 29.18
Antimony (Sb) mg/L 0.00203 0.00206 1.47 0.00079 0.00077 2.56 0.00065 0.00073 11.59 0.00042 0.00045 N/A
Arsenic (As) mg/L 0.0518 0.0507 2.15 0.0105 0.0106 0.95 0.00304 0.00321 5.44 0.0011 0.00104 5.61
Barium (Ba) mg/L 0.243 0.232 4.63 0.0451 0.0451 0.00 0.0421 0.0403 4.37 0.0377 0.0393 4.16
Beryllium (Be) mg/L 0.00037 0.00039 N/A 0.00016 0.00016 N/A <0.00010 0.00016 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L 0.000491 0.000482 1.85 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00376 0.00371 1.34 0.00247 0.00254 2.79 0.00165 0.00273 49.32 0.000338 0.000329 2.70
Calcium (Ca) mg/L 47.1 48.8 3.55 51.4 52.4 1.93 7.5 7.65 1.98 33.3 33.2 0.30
Chromium (Cr) mg/L 0.0126 0.0132 4.65 0.00041 0.00032 N/A 0.00226 0.00269 17.37 0.0002 0.00012 N/A
Cobalt (Co) mg/L 0.0165 0.0163 1.22 0.00394 0.00405 2.75 0.00202 0.00303 40.00 0.00046 0.00039 N/A
Copper (Cu) mg/L 0.276 0.278 0.72 0.215 0.215 0.00 0.00918 0.0124 29.84 0.028 0.023 19.61
Iron (Fe) mg/L 35.3 35.6 0.85 7.58 7.77 2.48 3.73 4.5 18.71 0.887 0.676 27.00
Lead (Pb) mg/L 0.0143 0.0151 5.44 0.00173 0.00172 0.58 0.00142 0.00167 16.18 0.000359 0.000256 33.50
Lithium (Li) mg/L 0.0063 0.0067 6.15 0.0019 0.0019 N/A 0.0014 0.0013 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 10.7 11.6 8.07 4.6 4.72 2.58 1.82 1.84 1.09 3 2.97 1.01
Manganese (Mn) mg/L 0.972 0.962 1.03 0.237 0.241 1.67 0.0987 0.138 33.21 0.0378 0.0334 12.36
Mercury (Hg) mg/L 0.000039 0.000043 N/A <0.000025 <0.0000050 N/A <0.000025 <0.000025 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00519 0.00537 3.41 0.00308 0.00301 2.30 0.000983 0.000987 0.41 0.00293 0.00276 5.98
Nickel (Ni) mg/L 0.0146 0.0143 2.08 0.00318 0.00326 2.48 0.00906 0.0114 22.87 0.00074 0.00061 N/A
Phosphorus (P) mg/L 1.13 1.22 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 3.97 3.98 0.25 1.65 1.67 1.20 0.474 0.49 3.32 1.17 1.2 2.53
Selenium (Se) mg/L 0.00438 0.00418 4.67 0.00258 0.00263 1.92 0.00108 0.00119 9.69 0.000827 0.00102 20.90
Silicon (Si) mg/L 19.7 19.8 0.51 2.59 2.54 1.95 3.1 3.44 10.40 2.4 2.39 0.42
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.10.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2017

Site Name SC2 SC2 SC2 SC2 CC1 CC1 UR2 UR2
Collection Date 21-May-2017 21-May-2017 26-Oct-2017 26-Oct-2017 21-May-2017 21-May-2017 25-Oct-2016 25-Oct-2016
ALS Sample ID L1929753-35 L1929753-24 RPD% L2015842-3 L2015842-2 RPD% L1929753-34 L1929753-33 RPD% L1850386-15 L1850386-5 RPD%
Total Metals (cont'd)
Silver (Ag) mg/L 0.0003 0.000304 1.32 <0.000010 <0.000010 N/A 0.000121 0.000137 12.40 <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.249 0.264 5.85 0.294 0.296 0.68 0.0726 0.0729 0.41 0.193 0.184 4.77
Thallium (Tl) mg/L 0.000167 0.000171 2.37 0.000014 0.000013 N/A 0.0001 0.00011 9.52 <0.000010 <0.000010 N/A
Tin (Sn) mg/L 0.00013 0.00014 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.659 0.761 14.37 0.012 0.011 N/A <0.018 <0.012 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000676 0.000724 6.86 0.000455 0.000455 0.00 0.000065 0.0001 42.42 0.000384 0.00036 6.45
Vanadium (V) mg/L 0.055 0.0557 1.26 0.00271 0.00262 3.38 0.00518 0.0051 1.56 0.00087 0.00067 N/A
Zinc (Zn) mg/L 0.325 0.329 1.22 0.19 0.193 1.57 0.0946 0.133 33.74 0.0281 0.0247 12.88
Dissolved Metals
Aluminum (Al) mg/L 0.0045 0.0096 N/A 0.0205 0.023 11.49 0.0291 0.0291 0.00 0.0508 0.0541 6.29
Antimony (Sb) mg/L 0.0004 0.00042 N/A 0.00053 0.00051 3.85 <0.00010 <0.00010 N/A 0.00036 0.00038 N/A
Arsenic (As) mg/L 0.00011 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00014 0.00022 N/A
Barium (Ba) mg/L 0.0453 0.0394 13.93 0.0378 0.0391 3.38 0.0125 0.0132 5.45 0.0354 0.037 4.42
Beryllium (Be) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.000976 0.00148 41.04 0.00134 0.0013 3.03 0.000281 0.000297 5.54 0.000182 0.0002 9.42
Calcium (Ca) mg/L 46 45.6 0.87 50.4 50.8 0.79 7.56 6.95 8.41 32.6 33.3 2.12
Chromium (Cr) mg/L <0.00010 0.00011 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.00166 0.0046 93.93 0.00344 0.00341 0.88 <0.00010 <0.00010 N/A 0.00031 0.00032 N/A
Copper (Cu) mg/L 0.00091 0.00131 N/A 0.00291 0.00282 3.14 0.00061 0.00062 N/A 0.00169 0.00172 N/A
Iron (Fe) mg/L <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.0019 0.0015 N/A 0.0019 0.0019 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 3.92 3.7 5.77 4.9 5.04 2.82 1.62 1.57 3.13 2.75 2.93 6.34
Manganese (Mn) mg/L 0.175 0.305 54.17 0.23 0.233 1.30 0.00123 0.00101 19.64 0.0297 0.0305 2.66
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00223 0.00169 27.55 0.00202 0.002 1.00 0.000235 0.000249 N/A 0.00279 0.00268 4.02
Nickel (Ni) mg/L 0.00149 0.00233 N/A 0.0026 0.00258 0.77 0.00101 0.00104 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.59 1.32 18.56 1.7 1.72 1.17 0.114 0.119 N/A 1.08 1.2 10.53
Selenium (Se) mg/L 0.00203 0.00196 3.51 0.002 0.00206 2.96 0.000318 0.000361 12.67 0.000791 0.00095 18.27
Silicon (Si) mg/L 1.37 1.39 1.45 1.79 1.79 0.00 1.4 1.41 0.71 2.17 2.14 1.39
Silver (Ag) mg/L <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 2.1 2 N/A <2.0 <2.0 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.243 0.238 2.08 0.281 0.283 0.71 0.0693 0.0654 5.79 0.185 0.184 0.54
Thallium (Tl) mg/L 0.000019 0.000012 N/A 0.000026 <0.000010 N/A <0.000010 0.000011 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L <0.000010 0.000018 N/A 0.000081 0.000085 4.82 <0.000010 <0.000010 N/A 0.000352 0.000344 2.30
Vanadium (V) mg/L <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.0265 0.0641 83.00 0.0654 0.0582 11.65 0.0079 0.0076 N/A 0.0078 0.0083 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix G-5.11.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2018

Site Name MC1A-US MC1A-US MC1 MC1 MC1B MC1B MC2 MC2 SC0 SC0 SC3 SC3
Collection Date 9-May-2018 9-May-2018 20-Feb-2018 20-Feb-2018 15-Jul-2018 15-Jul-2018 19-Jan-2018 19-Jan-2018 22-Apr-2018 22-Apr-2018 26-Mar-2018 26-Mar-2018
ALS Sample ID L2093552-7 L2093552-33 RPD% L2061201-9 L2061201-34 RPD% L2132363-3 L2132363-20 RPD% L2048146-5 L2048146-9 RPD% L2084010-5 L2084010-16 RPD% L2074292-1 L2074292-4 RPD%
Physical Parameter
Colour, True colour unit 73.3 87 17.09 <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A 8.7 10.3 N/A <5.0 <5.0 N/A
Conductivity uS/cm 1250 1160 7.47 932 934 0.21 216 193 11.25 443 434 2.05 148 149 0.67 431 428 0.70
Hardness (as CaCO3) mg/L 142 138 2.86 307 331 7.52 59.2 59.4 0.34 215 286 28.34 86 97.5 12.53 222 211 5.08
pH pH unit 2.78 2.78 0.00 3.26 3.26 0.00 3.93 4.58 15.28 7.65 7.65 0.00 6.85 7.88 13.99 8.21 8.23 0.24
Total Suspended Solids mg/L 595 531 11.37 101 88.6 13.08 82.1 78.9 3.98 35.1 34.5 1.72 18.3 11.3 N/A 8 8.6 N/A
Total Dissolved Solids mg/L 832 805 3.30 567 612 7.63 208 137 41.16 308 301 2.30 108 112 3.64 288 275 4.62
Turbidity NTU 724 687 5.24 241 220 9.11 102 93.8 8.38 77.4 78.2 1.03 37.7 27.5 31.29 18.5 18.3 1.09
Anions and Nutrients
Acidity mg/L 450 486 7.69 118 111 6.11 23.5 23.6 0.42 2.9 2.6 N/A 2.1 1.6 N/A <1.0 <1.0 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A 50.5 50.2 0.60 34.3 33 3.86 86.2 85.1 1.28
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Total (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A 50.5 50.2 0.60 34.3 33 3.86 86.2 85.1 1.28
Ammonia as N mg/L 0.0074 0.0104 N/A <0.0050 <0.0050 N/A <0.0050 - N/A 0.0058 0.0058 N/A 0.0148 0.016 N/A <0.0050 <0.0050 N/A
Bromide (Br) mg/L <0.25 <0.25 N/A <0.25 <0.25 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <2.5 <2.5 N/A <2.5 <2.5 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 1.33 1.31 1.52 1.22 1.17 4.18 0.227 0.226 0.44 0.364 0.362 0.55 0.033 0.033 N/A 0.145 0.145 0.00
Nitrate (as N) mg/L 0.038 0.047 N/A <0.025 <0.025 N/A 0.0253 0.03 17.00 0.132 0.132 0.00 0.166 0.167 0.60 0.211 0.21 0.48
Nitrite (as N) mg/L <0.0050 <0.0050 N/A <0.0050 <0.0050 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0013 0.0011 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.12 N/A <0.050 - N/A <0.050 <0.050 N/A 0.093 0.144 N/A <0.050 <0.050 N/A
Total Nitrogen mg/L 0.052 0.03 N/A <0.030 <0.12 N/A 0.038 - N/A 0.128 0.126 N/A 0.261 0.313 18.12 0.228 0.227 0.44
Ortho Phosphate as P mg/L 1.64 1.38 17.22 0.0018 0.0016 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0013 <0.0010 N/A <0.0010 <0.0010 N/A
Total Phosphate as P mg/L 11.9 12.1 1.67 0.63 0.554 12.84 0.249 - N/A 0.163 0.159 2.48 0.0379 0.0539 34.86 0.0414 0.0396 4.44
Sulphate (SO4) mg/L 516 516 0.00 413 409 0.97 76.7 78.2 1.94 174 174 0.00 37.1 37.9 2.13 126 126 0.00
Cyanides
Cyanide, Weak Acid Dissociable <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Cyanide, Total <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A 0.0015 <0.0010 N/A
Carbon
Total Organic Carbon mg/L 0.76 0.67 N/A <0.50 0.54 N/A <0.50 - N/A <0.50 <0.50 N/A 1.54 1.27 N/A <0.50 <0.50 N/A
Total Metals
Aluminum (Al) mg/L 22.3 19.9 11.37 8.05 7.86 2.39 3.67 3.76 2.42 2.39 2.39 0.00 0.693 0.698 0.72 0.57 0.559 1.95
Antimony (Sb) mg/L 0.00217 0.00189 13.79 0.00109 0.00099 9.62 0.00062 0.00062 0.00 0.00067 0.00067 0.00 0.00171 0.00186 8.40 0.00086 0.00085 1.17
Arsenic (As) mg/L 0.624 0.587 6.11 0.0287 0.0283 1.40 0.013 0.013 0.00 0.00993 0.0101 1.70 0.00938 0.00977 4.07 0.00202 0.00208 2.93
Barium (Ba) mg/L 0.233 0.167 33.00 0.0277 0.0271 2.19 0.0809 0.0837 3.40 0.035 0.0356 1.70 0.0366 0.0383 4.54 0.0383 0.0373 2.65
Beryllium (Be) mg/L 0.00318 0.00311 2.23 0.00184 0.00178 3.31 0.00036 0.00038 N/A 0.00051 0.00051 0.00 <0.00010 <0.00010 N/A 0.00013 0.00014 N/A
Bismuth (Bi) mg/L 0.00117 0.00076 42.49 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A 0.01 0.011 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0389 0.0396 1.78 0.0237 0.0238 0.42 0.00456 0.00468 2.60 0.00691 0.00704 1.86 0.000151 0.000162 7.03 0.00176 0.00173 1.72
Calcium (Ca) mg/L 43.1 41.6 3.54 117 104 11.76 20 21.1 5.35 81.1 81.7 0.74 30.3 36.9 19.64 73.1 72.4 0.96
Chromium (Cr) mg/L 0.0023 0.00201 13.46 0.00056 0.00047 N/A 0.00057 0.00056 1.77 0.00019 0.00021 N/A 0.00058 0.00075 25.56 0.00015 0.00012 N/A
Cobalt (Co) mg/L 0.0727 0.0678 6.98 0.0266 0.0261 1.90 0.00722 0.00742 2.73 0.00825 0.0082 0.61 0.00154 0.00155 0.65 0.00204 0.00198 2.99
Copper (Cu) mg/L 2.17 2.11 2.80 1.29 1.28 0.78 0.508 0.524 3.10 0.433 0.425 1.86 0.0131 0.0131 0.00 0.0908 0.0892 1.78
Iron (Fe) mg/L 202 194 4.04 43.3 42.1 2.81 14.1 14.4 2.11 11.9 12 0.84 1.52 1.51 0.66 2.76 2.67 3.31
Lead (Pb) mg/L 0.05 0.0471 5.97 0.0129 0.0125 3.15 0.00552 0.00541 2.01 0.0032 0.00335 4.58 0.00321 0.00341 6.04 0.000938 0.000958 2.11
Lithium (Li) mg/L 0.0195 0.0181 7.45 0.0104 0.0098 5.94 0.0039 0.0041 N/A 0.0047 0.0045 N/A 0.002 0.0024 N/A 0.0024 0.0021 N/A
Magnesium (Mg) mg/L 10.4 9.64 7.58 11.2 11.1 0.90 2.64 2.71 2.62 7.95 8.06 1.37 2.74 3.29 18.24 6.47 6.15 5.07
Manganese (Mn) mg/L 2.29 2.17 5.38 2.56 2.6 1.55 0.495 0.506 2.20 0.806 0.802 0.50 0.149 0.163 8.97 0.22 0.214 2.76
Mercury (Hg) mg/L <0.00010 0.000052 N/A <0.0000050 <0.0000050 N/A <0.000025 <0.000025 N/A <0.0000050 <0.0000050 N/A 0.0000102 0.0000118 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.0464 0.0455 1.96 0.00606 0.00554 8.97 0.00206 0.00213 3.34 0.00372 0.00367 1.35 0.000806 0.00109 29.96 0.00254 0.00263 3.48
Nickel (Ni) mg/L 0.0165 0.0155 6.25 0.00803 0.00758 5.77 0.00261 0.00264 1.14 0.00373 0.00377 1.07 0.00169 0.00181 N/A 0.00186 0.00201 N/A
Phosphorus (P) mg/L 13 12.1 7.17 0.55 0.56 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.13 0.923 20.17 0.853 0.826 3.22 0.56 0.562 0.36 0.868 0.857 1.28 0.704 0.765 8.30 1.83 1.79 2.21
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.



Appendix G-5.11.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2018

Site Name MC1A-US MC1A-US MC1 MC1 MC1B MC1B MC2 MC2 SC0 SC0 SC3 SC3
Collection Date 9-May-2018 9-May-2018 20-Feb-2018 20-Feb-2018 15-Jul-2018 15-Jul-2018 19-Jan-2018 19-Jan-2018 22-Apr-2018 22-Apr-2018 26-Mar-2018 26-Mar-2018
ALS Sample ID L2093552-7 L2093552-33 RPD% L2061201-9 L2061201-34 RPD% L2132363-3 L2132363-20 RPD% L2048146-5 L2048146-9 RPD% L2084010-5 L2084010-16 RPD% L2074292-1 L2074292-4 RPD%
Total Metals (cont'd)
Selenium (Se) mg/L 0.0382 0.0366 4.28 0.00323 0.00316 2.19 0.001 0.00109 8.61 0.00421 0.00414 1.68 0.00016 0.000214 N/A 0.00224 0.00209 6.93
Silicon (Si) mg/L 7.24 5.93 19.89 5.84 5.76 1.38 3.56 3.63 1.95 3.62 3.54 2.23 1.73 1.92 10.41 2.72 2.68 1.48
Silver (Ag) mg/L 0.000192 0.000163 16.34 0.000011 0.00001 N/A 0.000026 0.000032 N/A <0.000010 <0.000010 N/A 0.000047 0.000056 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 4.2 4.1 N/A <2.0 <2.0 N/A 4.2 4.3 N/A <2.0 <2.0 N/A 3.5 3.5 N/A
Strontium (Sr) mg/L 0.268 0.263 1.88 0.781 0.713 9.10 0.128 0.136 6.06 0.408 0.413 1.22 0.167 0.205 20.43 0.39 0.403 3.28
Thallium (Tl) mg/L 0.000123 0.000107 13.91 0.000051 0.000048 N/A 0.00004 0.000041 N/A 0.000019 0.00002 N/A 0.000017 0.000017 N/A 0.000011 <0.000010 N/A
Tin (Sn) mg/L 0.00037 0.00033 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.142 0.094 40.68 <0.010 <0.010 N/A 0.101 0.095 6.12 <0.010 <0.010 N/A 0.014 0.016 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.00293 0.00296 1.02 0.00137 0.0013 5.24 0.000442 0.000446 0.90 0.000706 0.000729 3.21 0.000072 0.000084 15.38 0.000475 0.000476 0.21
Vanadium (V) mg/L 0.0502 0.0455 9.82 0.0108 0.0103 4.74 0.00755 0.0076 0.66 0.00346 0.00346 0.00 0.00255 0.00269 5.34 0.00092 0.00084 N/A
Zinc (Zn) mg/L 3.38 3.2 5.47 1.87 1.81 3.26 0.338 0.343 1.47 0.497 0.497 0.00 0.015 0.0156 N/A 0.131 0.131 0.00
Dissolved Metals
Aluminum (Al) mg/L 18.7 16.9 10.11 7.71 7.88 2.18 1.17 1.27 8.20 0.0514 0.0522 1.54 0.0651 0.0412 44.97 0.113 0.101 11.21
Antimony (Sb) mg/L 0.0001 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00027 0.00037 N/A 0.00099 0.001 1.01 0.00058 0.00059 1.71
Arsenic (As) mg/L 0.0488 0.0397 20.56 0.00019 0.00019 N/A 0.0001 <0.00010 N/A <0.00010 <0.00010 N/A 0.00175 0.00184 5.01 <0.00010 <0.00010 N/A
Barium (Ba) mg/L 0.103 0.102 0.98 0.0306 0.0301 1.65 0.048 0.0488 1.65 0.031 0.0314 1.28 0.0239 0.0285 17.56 0.0397 0.0354 11.45
Beryllium (Be) mg/L 0.0026 0.0025 3.92 0.00154 0.00174 12.20 0.00031 0.0003 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L 0.000367 0.000329 10.92 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 0.012 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.0394 0.0374 5.21 0.0246 0.0242 1.64 0.00492 0.00484 1.64 0.00234 0.0023 1.72 0.000076 0.000109 35.68 0.000689 0.000609 12.33
Calcium (Ca) mg/L 42.4 41.6 1.90 105 114 8.22 20.6 20.6 0.00 72.9 101 32.32 30.6 34 10.53 76.8 73.7 4.12
Chromium (Cr) mg/L 0.00115 0.00117 1.72 0.00012 0.00011 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.066 0.0622 5.93 0.0268 0.0272 1.48 0.00608 0.00617 1.47 0.00617 0.00634 2.72 0.00032 0.00037 N/A 0.00158 0.00142 10.67
Copper (Cu) mg/L 2.12 1.89 11.47 1.29 1.28 0.78 0.496 0.497 0.20 0.00298 0.00274 8.39 0.00249 0.0021 N/A 0.00223 0.00208 N/A
Iron (Fe) mg/L 95.8 87.5 9.06 1.71 1.72 0.58 5.88 5.42 8.14 <0.030 <0.030 N/A <0.070 <0.040 N/A <0.030 <0.030 N/A
Lead (Pb) mg/L 0.0306 0.0314 2.58 0.0113 0.0111 1.79 0.00075 0.00076 1.32 <0.000050 <0.000050 N/A 0.000093 0.000056 N/A <0.000050 <0.000050 N/A
Lithium (Li) mg/L 0.0117 0.0111 5.26 0.0085 0.0098 14.21 0.0024 0.0023 N/A 0.0038 0.0054 N/A 0.0014 0.0016 N/A 0.0024 0.0024 N/A
Magnesium (Mg) mg/L 8.81 8.22 6.93 11.2 11.4 1.77 1.89 1.93 2.09 8.05 8.04 0.12 2.32 3.06 27.51 7.25 6.5 10.91
Manganese (Mn) mg/L 2.15 1.84 15.54 2.53 2.59 2.34 0.431 0.443 2.75 0.756 0.744 1.60 0.0855 0.113 27.71 0.216 0.195 10.22
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00408 0.00358 13.05 <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A 0.00226 0.00321 34.73 0.001 0.000995 0.50 0.00232 0.0023 0.87
Nickel (Ni) mg/L 0.0146 0.0138 5.63 0.00777 0.00785 1.02 0.0022 0.00222 N/A 0.00266 0.00271 1.86 0.00069 0.00075 N/A 0.00141 0.00126 N/A
Phosphorus (P) mg/L 1.08 0.94 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 0.514 0.483 6.22 0.821 0.834 1.57 0.216 0.22 N/A 0.835 0.855 2.37 0.603 0.686 12.88 1.97 1.78 10.13
Selenium (Se) mg/L 0.00502 0.00436 14.07 0.00121 0.00118 2.51 0.000338 0.000319 5.78 0.00343 0.00312 9.47 0.000185 0.000239 N/A 0.00211 0.00196 7.37
Silicon (Si) mg/L 3.14 3.01 4.23 5.29 5.51 4.07 1.45 1.42 2.09 2.06 2.07 0.48 0.868 0.987 12.83 2.28 2.16 5.41
Silver (Ag) mg/L 0.000069 0.000076 9.66 <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 4 4.3 N/A <2.0 <2.0 N/A 4.4 4.5 N/A <2.0 <2.0 N/A 3.7 3.4 N/A
Strontium (Sr) mg/L 0.255 0.253 0.79 0.813 0.836 2.79 0.131 0.13 0.77 0.387 0.534 31.92 0.156 0.18 14.29 0.431 0.421 2.35
Thallium (Tl) mg/L <0.000060 0.000057 N/A 0.000053 0.000054 1.87 0.000013 0.000013 N/A 0.000017 0.000025 N/A <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.00242 0.00246 1.64 0.00138 0.00131 5.20 0.000286 0.000305 6.43 0.000328 0.000445 30.27 0.000055 0.000063 13.56 0.000413 0.000401 2.95
Vanadium (V) mg/L 0.00231 0.00196 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 3.47 3.18 8.72 1.7 1.66 2.38 0.344 0.35 1.73 0.0739 0.0726 1.77 <0.0030 <0.0030 N/A 0.0178 0.0165 7.58
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.



Appendix G-5.11.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2018

Site Name SC3 SC3 STC1 STC1 STC1 STC1
Collection Date 12-May-2018 12-May-2018 27-Mar-2018 27-Mar-2018 17-Jun-2018 17-Jun-2018
ALS Sample ID L2096514-5 L2096514-6 RPD% L2074292-12 L2074292-13 RPD% L2115837-9 L2115837-16 RPD%
Physical Parameter
Colour, True colour unit <5.0 <5.0 N/A <5.0 <5.0 N/A <5.0 <5.0 N/A
Conductivity uS/cm 264 261 1.14 390 391 0.26 131 129 1.54
Hardness (as CaCO3) mg/L 124 120 3.28 206 210 1.92 69 65.8 4.75
pH pH unit 7.79 7.59 2.60 8.24 8.21 0.36 7.97 7.97 0.00
Total Suspended Solids mg/L 101 102 0.99 <3.0 <3.0 N/A 224 243 8.14
Total Dissolved Solids mg/L 179 199 10.58 258 246 4.76 125 124 0.80
Turbidity NTU 90.4 90.8 0.44 0.42 0.45 N/A 221 226 2.24
Anions and Nutrients
Acidity mg/L 2.4 2.6 N/A <1.0 <1.0 N/A 1 1.1 N/A
Alkalinity, Bicarbonate (as CaCO3) mg/L 32.4 31 4.42 114 110 3.57 52 51.8 0.39
Alkalinity, Carbonate (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Hydroxide (as CaCO3) mg/L <1.0 <1.0 N/A <1.0 <1.0 N/A <1.0 <1.0 N/A
Alkalinity, Total (as CaCO3) mg/L 32.4 31 4.42 114 110 3.57 52 51.8 0.39
Ammonia as N mg/L 0.0116 0.0054 N/A <0.0050 <0.0050 N/A 0.017 0.0442 N/A
Bromide (Br) mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.050 N/A
Chloride (Cl) mg/L <0.50 <0.50 N/A <0.50 <0.50 N/A <0.50 <0.50 N/A
Fluoride (F) mg/L 0.137 0.138 0.73 0.042 0.042 N/A <0.020 <0.020 N/A
Nitrate (as N) mg/L 0.255 0.256 0.39 0.0726 0.0742 2.18 0.014 0.0141 N/A
Nitrite (as N) mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Total Kjeldahl Nitrogen mg/L <0.050 <0.050 N/A <0.050 <0.050 N/A <0.050 <0.12 N/A
Total Nitrogen mg/L 0.233 0.234 0.43 0.084 0.083 N/A <0.030 <0.12 N/A
Ortho Phosphate as P mg/L <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 0.0018 N/A
Total Phosphate as P mg/L 0.528 0.527 0.19 0.0023 <0.0020 N/A 0.576 0.509 12.35
Sulphate (SO4) mg/L 92.5 92 0.54 89.8 89.5 0.33 14.6 14.6 0.00
Cyanides
Cyanide, Weak Acid Dissociable <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Cyanide, Total <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A <0.0010 <0.0010 N/A
Carbon
Total Organic Carbon mg/L 0.75 1.14 N/A <0.50 <0.50 N/A 1.73 1.52 N/A
Total Metals
Aluminum (Al) mg/L 3.21 3.3 2.76 0.0192 0.0211 9.43 7.36 7.36 0.00
Antimony (Sb) mg/L 0.00094 0.00091 3.24 0.00061 0.00063 3.23 0.00186 0.00186 0.00
Arsenic (As) mg/L 0.0316 0.0312 1.27 <0.00060 <0.00070 N/A 0.0137 0.0142 3.58
Barium (Ba) mg/L 0.0677 0.0693 2.34 0.0592 0.0591 0.17 0.137 0.135 1.47
Beryllium (Be) mg/L 0.00017 0.00017 N/A <0.00010 <0.00010 N/A 0.00029 0.00028 N/A
Bismuth (Bi) mg/L 0.000118 0.000124 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00261 0.00255 2.33 0.0000218 0.0000199 N/A 0.000203 0.000192 5.57
Calcium (Ca) mg/L 41.2 40.9 0.73 56.6 57.4 1.40 28.2 27.4 2.88
Chromium (Cr) mg/L 0.00268 0.00273 1.85 0.00025 0.00013 N/A 0.0137 0.0143 4.29
Cobalt (Co) mg/L 0.00586 0.00585 0.17 <0.00010 <0.00010 N/A 0.00625 0.00626 0.16
Copper (Cu) mg/L 0.154 0.151 1.97 <0.00050 <0.00050 N/A 0.0275 0.0278 1.08
Iron (Fe) mg/L 13.2 13.2 0.00 <0.030 <0.030 N/A 13.7 13.7 0.00
Lead (Pb) mg/L 0.00366 0.0037 1.09 0.000278 <0.000050 N/A 0.0069 0.00728 5.36
Lithium (Li) mg/L 0.0031 0.003 N/A 0.0033 0.0033 N/A 0.0056 0.0058 3.51
Magnesium (Mg) mg/L 4.62 4.58 0.87 13 13.1 0.77 7.97 8.14 2.11
Manganese (Mn) mg/L 0.266 0.265 0.38 0.00093 0.00096 3.17 0.365 0.359 1.66
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A 0.000058 0.00008 N/A
Molybdenum (Mo) mg/L 0.00358 0.00362 1.11 0.00186 0.00184 1.08 0.0012 0.00117 2.53
Nickel (Ni) mg/L 0.00414 0.00409 1.22 0.00076 0.00073 N/A 0.0134 0.0133 0.75
Phosphorus (P) mg/L 0.58 0.56 N/A <0.30 <0.30 N/A 0.58 0.59 N/A
Potassium (K) mg/L 1.86 1.85 0.54 1.72 1.71 0.58 2.16 2.17 0.46
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.



Appendix G-5.11.  Relative Percent Difference (RPD) Results for Stream Water Quality Duplicate Samples, KSM Mine Site, 2018

Site Name SC3 SC3 STC1 STC1 STC1 STC1
Collection Date 12-May-2018 12-May-2018 27-Mar-2018 27-Mar-2018 17-Jun-2018 17-Jun-2018
ALS Sample ID L2096514-5 L2096514-6 RPD% L2074292-12 L2074292-13 RPD% L2115837-9 L2115837-16 RPD%
Total Metals
Selenium (Se) mg/L 0.00282 0.00292 3.48 0.00143 0.00132 8.00 0.00103 0.00104 0.97
Silicon (Si) mg/L 5.05 5.28 4.45 1.48 1.49 0.67 11.4 11.6 1.74
Silver (Ag) mg/L 0.000047 0.000054 N/A <0.000010 <0.000010 N/A 0.000151 0.000154 1.97
Sodium (Na) mg/L <2.0 <2.0 N/A 3.9 3.9 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.225 0.224 0.45 0.555 0.568 2.32 0.195 0.192 1.55
Thallium (Tl) mg/L 0.000035 0.000034 N/A <0.000010 <0.000010 N/A 0.000073 0.000076 4.03
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A 0.00013 0.00012 N/A
Titanium (Ti) mg/L 0.133 0.142 6.55 <0.010 <0.010 N/A 0.293 0.299 2.03
Uranium (U) mg/L 0.000404 0.000413 2.20 0.000101 0.000108 6.70 0.000152 0.000148 2.67
Vanadium (V) mg/L 0.0108 0.0113 4.52 <0.00050 <0.00050 N/A 0.0393 0.0399 1.52
Zinc (Zn) mg/L 0.215 0.211 1.88 <0.0030 <0.0030 N/A 0.0411 0.0409 0.49
Dissolved Metals
Aluminum (Al) mg/L 3.34 3.01 10.39 0.0038 0.004 N/A 0.0698 0.0754 7.71
Antimony (Sb) mg/L 0.00087 0.00087 0.00 0.00061 0.00061 0.00 0.0005 0.00049 N/A
Arsenic (As) mg/L 0.0325 0.0321 1.24 0.00034 0.00034 N/A 0.00047 0.00046 N/A
Barium (Ba) mg/L 0.069 0.0622 10.37 0.0621 0.0622 0.16 0.0314 0.0312 0.64
Beryllium (Be) mg/L 0.00017 0.00016 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Bismuth (Bi) mg/L 0.000138 0.000124 N/A <0.000050 <0.000050 N/A <0.000050 <0.000050 N/A
Boron (B) mg/L <0.010 <0.010 N/A <0.010 <0.010 N/A <0.010 <0.010 N/A
Cadmium (Cd) mg/L 0.00282 0.00269 4.72 0.0000212 0.0000216 N/A 0.0000056 0.0000054 N/A
Calcium (Ca) mg/L 41.2 40.2 2.46 59.6 61.1 2.49 21.8 20.6 5.66
Chromium (Cr) mg/L 0.00293 0.00254 14.26 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Cobalt (Co) mg/L 0.00638 0.00606 5.14 <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Copper (Cu) mg/L 0.171 0.162 5.41 <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Iron (Fe) mg/L 14.4 13.6 5.71 <0.030 <0.030 N/A 0.062 0.073 N/A
Lead (Pb) mg/L 0.00411 0.00395 3.97 <0.000050 <0.000050 N/A <0.000050 0.000054 N/A
Lithium (Li) mg/L 0.0025 0.0023 N/A 0.0035 0.0035 N/A <0.0010 <0.0010 N/A
Magnesium (Mg) mg/L 5.06 4.74 6.53 13.8 14 1.44 3.57 3.47 2.84
Manganese (Mn) mg/L 0.288 0.271 6.08 0.00011 0.00012 N/A 0.0011 0.00119 7.86
Mercury (Hg) mg/L <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A <0.0000050 <0.0000050 N/A
Molybdenum (Mo) mg/L 0.00329 0.00335 1.81 0.00184 0.00186 1.08 0.00098 0.000976 0.41
Nickel (Ni) mg/L 0.00459 0.00424 7.93 0.00068 0.00069 N/A <0.00050 <0.00050 N/A
Phosphorus (P) mg/L 0.56 0.56 N/A <0.30 <0.30 N/A <0.30 <0.30 N/A
Potassium (K) mg/L 1.7 1.68 1.18 1.8 1.83 1.65 0.868 0.843 2.92
Selenium (Se) mg/L 0.00291 0.00311 6.64 0.00142 0.0013 8.82 0.000718 0.000691 3.83
Silicon (Si) mg/L 4.68 4.4 6.17 1.46 1.45 0.69 0.726 0.745 2.58
Silver (Ag) mg/L 0.000053 0.000053 0.00 <0.000010 <0.000010 N/A <0.000010 <0.000010 N/A
Sodium (Na) mg/L <2.0 <2.0 N/A 4.1 4.2 N/A <2.0 <2.0 N/A
Strontium (Sr) mg/L 0.259 0.257 0.78 0.587 0.593 1.02 0.155 0.148 4.62
Thallium (Tl) mg/L 0.000031 0.00003 N/A <0.000010 0.00001 N/A <0.000010 <0.000010 N/A
Tin (Sn) mg/L <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A <0.00010 <0.00010 N/A
Titanium (Ti) mg/L 0.109 0.098 10.63 <0.010 <0.010 N/A <0.010 <0.010 N/A
Uranium (U) mg/L 0.000417 0.000413 0.96 0.000106 0.000112 5.50 0.000035 0.000037 N/A
Vanadium (V) mg/L 0.0118 0.0107 9.78 <0.00050 <0.00050 N/A <0.00050 <0.00050 N/A
Zinc (Zn) mg/L 0.231 0.225 2.63 <0.0030 <0.0030 N/A <0.0010 <0.0010 N/A
Notes:
 - indicates parameter was not analyzed.
"<" - value is below the detection limit
RPD = Relative Percent Difference relative to mean (in %)
N/A = Not applicable. RPD was not calculated if one or more values were less than five times the detection limit.
Bold values have an RPD equal to or greater than 20%.
Grey shaded values have an RPD equal to or greater than 50%.
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Appendix H-1.  Provincial and National Guidelines Applicable to Aquatic Resources

ISQG PEL Lower Upper
Sediment Metals
Arsenic (As) mg/kg 5.9 17 5.9 17
Cadmium (Cd) mg/kg 0.6 3.5 0.6 3.5
Chromium (Cr) mg/kg 37.3 90 37.3 90
Copper (Cu) mg/kg 35.7 197 35.7 197
Iron (Fe) mg/kg - - 21,200 43,766
Lead (Pb) mg/kg 35 91.3 35 91.3
Manganese (Mn) mg/kg - - 460 1,100
Mercury (Hg) mg/kg 0.17 0.486 0.17 0.486
Nickel (Ni) mg/kg - - 16 75
Selenium (Se) mg/kg - - 2 -
Silver (Ag) mg/kg - - 0.5 -
Zinc (Zn) mg/kg 123 315 123 315
Sediment Polycyclic Aromatic Hydrocarbons [PAHs]
Low Molecular Weight [≤ 3 benzene rings]

Acenaphthene* mg/kg 0.00671 0.0889 0.00671 0.0889
Acenaphthylene* mg/kg 0.00587 0.128 0.00587 0.128
Anthracene* mg/kg 0.0469 0.245 0.0469 0.245
Fluorene* mg/kg 0.0212 0.144 0.0212 0.144
2-Methylnaphthalene* mg/kg 0.0202 0.201 0.0202 0.201
Naphthalene* mg/kg 0.0346 0.391 0.0346 0.391
Phenanthrene mg/kg 0.0419 0.515 0.0419 0.515
High Molecular Weight [> 3 benzene rings]

Benzo[a]anthracene mg/kg 0.0317 0.385 0.0317 0.385
Benzo[a]pyrene mg/kg 0.0319 0.782 0.0319 0.782
Benzofluoranthene mg/kg - - 0.3 -
Benzo[g,h,i]perylene mg/kg - - 0.17 3.2+

Benzo[k]fluoranthene mg/kg - - 0.24 13.4+

Chrysene mg/kg 0.0571 0.862 0.0571 0.862
Dibenz[a,h]anthracene* mg/kg 0.00622 0.135 0.00622 0.135
Fluoranthene mg/kg 0.111 2.355 0.111 2.355
Indeno[1,2,3,c,d]pyrene mg/kg - - 0.2 3.2+

Pyrene mg/kg 0.053 0.875 0.053 0.875
Periphyton Biomass
Chlorophyll a µg/cm2

Notes:
CCME = Canadian Council of Ministers of the Environment
ISQG = interim sediment quality guideline
PEL = probable effect level
(-) = no guideline
a  Canadian Council of Ministers of the Environment guideline for the protection of freshwater aquatic life; accessed September 2018.
b  BC MOE working guideline for the protection of freshwater aquatic life; accessed September 2018.
* CCME guideline provisional; adoption of marine guideline developed using the modified NSTP approach.
+ Organic carbon dependent. Values shown for 1.0% organic carbon content.

Parameter Units
CCME Guidelinea BC Guidelineb

- 10
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site MCTR MCTR MCTR MC1 MC1 MC1 SCT SCT SCT SUL SUL SUL SC1 SC1 SC1 SC2 SC2 SC2 SC3 SC3 SC3
Date 8/13/2008 8/13/2008 8/13/2008 8/13/2008 8/13/2008 8/13/2008 8/19/2008 8/19/2008 8/19/2008 8/22/2008 8/22/2008 8/22/2008 8/19/2008 8/19/2008 8/19/2008 8/18/2008 8/18/2008 8/18/2008 8/19/2008 8/19/2008 8/19/2008
Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth
QA/QC
ALS Sample ID L676344-4 L676344-5 L676344-6 L676344-1 L676344-2 L676344-3 L676344-76 L676344-77 L676344-78 L676344-82 L676344-83 L676344-84 L676344-70 L676344-71 L676344-72 L676344-58 L676344-59 L676344-60 L676344-73 L676344-74 L676344-75
Fraction Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole
Physical
Moisture 14.9 16.8 13.2 16.1 14.5 16.4 12.6 13.6 13.4 36.2 35.6 12 11.2 10.4 11.4 15.6 15.2 18.2 16.1 17.5 16.3
pH (1:2 soil:water) 7.89 8 8.07 7.81 7.77 7.7 8.13 8.17 8.14 7.53 7.65 7.58 7.75 7.77 7.86 7.86 7.91 7.9 7.95 7.96 7.93
Particle Size
Gravel (>2 mm; %) 5 1 2 <1 30 6 12 2 2 <1 1 37 15 37 13 <1 3 <1 2 <1 <1
Sand (2.0 - 0.063 mm; %) 79 70 74 65 54 65 86 94 92 3 9 58 73 60 84 93 67 95 91 95 93
Silt (0.063 mm - 4 µm; %) 14 27 22 32 13 24 2 4 6 50 48 5 9 3 2 6 28 4 7 4 6
Clay (<4 µm; %) 2 3 3 4 2 5 <1 <1 <1 47 42 1 3 1 <1 <1 2 1 <1 1 1
Nutrients
Total Nitrogen (%) 0.05 0.06 0.05 <0.02 0.03 0.04 0.02 0.03 0.02 0.05 0.05 0.04 0.03 0.03 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Plant Available Phosphate <1 1 1 4 3 5 <1 <1 1 1 <1 <1 1 1 <1 1 2 2 1 1 2
Cyanide
Cyanide, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Organic/Inorganic Carbon
Total Inorganic Carbon (%)
Total Carbon by Combustion (%)
Total Organic Carbon (%) <0.1 0.5 0.4 <0.1 <0.1 <0.1 0.2 0.2 0.1 0.4 0.3 0.1 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2
CaCO3 Equivalent (%)
Metals
Aluminum 15300 15800 15900 9720 8910 9300 13000 13000 12900 21100 21400 13000 16200 15500 16600 13600 13200 13000 13000 12900 12200
Antimony <10 <10 <10 <10 <10 11 <10 <10 <10 13 13 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Arsenic 15.1 17 15.3 56.7 67.6 64.4 60.9 21.9 36.9 106 112 69.2 32 36 41.4 33.2 47.9 41.9 41.2 28.9 44.9
Barium 70.5 97.6 85.8 56.9 30.7 47.9 135 153 152 401 379 85.2 113 123 122 111 106 72.4 87.3 89.7 78.1
Beryllium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 0.54 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Bismuth <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Boron
Cadmium 0.73 0.8 0.83 1.32 1.08 1.25 <0.50 <0.50 0.74 1.15 1.1 <0.50 0.61 0.55 0.85 0.92 1.33 0.77 0.84 0.94 1.08
Calcium 24500 23700 24600 7270 5910 7150 15600 13900 14500 25800 23500 12800 10900 14600 17900 17500 14700 16400 15800 16400 14800
Chromium 17.6 17.7 18.4 2.4 3.2 2.5 17.2 15.9 17.6 20.1 20.6 15 19.5 22.6 19.6 15.4 14.4 13.2 15 14.6 15
Cobalt 12.2 13.4 12.4 12.9 23.2 16 16.7 12.3 13.1 20.1 20 11.5 12.9 12.2 14.8 13.6 18.5 19 16.9 15.2 17.3
Copper 77.5 82.9 78.8 228 322 262 58.8 82.8 70 286 280 118 117 101 96.2 109 171 163 134 121 158
Iron 37300 38600 37500 47000 80200 56300 40500 32300 35200 49500 49400 35200 35700 35200 38700 38100 45800 52500 51000 45500 49600
Lead <30 <30 <30 36 50 39 <30 <30 <30 51 50 <30 <30 32 <30 <30 <30 <30 <30 <30 <30
Lithium 12.2 12.1 12.9 13.6 12.7 13.1 7.1 7.3 7 24.3 24 17 15.4 16.4 18.2 10.5 10.2 10.6 10.2 10.2 9.6
Magnesium 13100 13100 13200 5530 5330 5350 9390 9170 9030 14800 14500 10200 12200 12100 13700 10600 9650 9950 9750 9930 9180
Manganese 776 783 769 488 460 474 567 538 550 1870 1830 932 1140 1190 1310 646 668 619 619 638 598
Mercury 0.0902 0.1 0.0786 0.234 0.251 0.254 0.0195 0.0157 0.0194 0.373 0.351 0.124 0.0785 0.0688 0.0766 0.0839 0.0978 0.115 0.0883 0.0753 0.101
Molybdenum 4.7 5.2 4.7 34.4 31.7 35.2 <4.0 <4.0 <4.0 <4.0 <4.0 4.3 <4.0 <4.0 <4.0 6.7 12 7.7 8.3 7.6 7.6
Nickel 28.4 29.2 27.8 <5.0 <5.0 <5.0 17.4 13.3 15.4 18.1 18.6 9.7 15.5 16.3 17.2 17 18.9 16.4 15.2 14.3 16.4
Phosphorus 1410 1560 1490 1580 1380 1610 948 893 938 1370 1370 1070 1050 1050 1220 1380 1480 1300 1120 1120 1180
Phosphorus, Total
Potassium 900 1070 1010 570 590 520 3360 3110 3140 2230 2520 820 1200 1120 1080 1610 1530 1540 1670 1700 1570
Selenium <8.0 <4.0 <4.0 <10 <18 <10 <6.0 <4.0 <4.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <6.0 <8.0 <10 <8.0 <10 <8.0
Silver <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium <200 <200 <200 <200 <200 <200 250 240 270 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
Strontium 89.2 94 96.2 32.6 26.2 30.1 70.8 56.8 60.3 111 102 47.2 51.8 74.2 80 63.4 55.5 58.2 60.3 59 53.8
Sulphur
Total Sulphur (%)
Thallium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Titanium 944 1140 1100 732 723 712 727 756 800 512 603 430 487 463 427 872 911 949 876 808 774
Uranium
Vanadium 95.2 103 102 35.1 39.4 35.3 69.1 60.9 68.4 80.9 82.6 58.5 68 65.4 73.3 72.6 74.7 75.8 73.8 70.5 69.4
Zinc 114 119 120 160 139 150 81.5 86.2 100 210 208 106 118 116 120 122 157 115 116 123 133
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site EUR2 EUR2 EUR2 CC1 CC1 CC1 UR0 UR0 UR0 ECM8 ECM8 ECM8 UR1A UR1A UR1A UR1 UR1 UR1 SUNR SUNR SUNR
Date 8/17/2008 8/17/2008 8/17/2008 8/18/2008 8/18/2008 8/18/2008 8/17/2008 8/17/2008 8/17/2008 8/18/2008 8/18/2008 8/18/2008 8/17/2008 8/17/2008 8/17/2008 8/19/2008 8/19/2008 8/19/2008 8/13/2008 8/13/2008 8/13/2008
Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth
QA/QC
ALS Sample ID L676344-49 L676344-50 L676344-51 L676344-64 L676344-65 L676344-66 L676344-46 L676344-47 L676344-48 L676344-61 L676344-62 L676344-63 L676344-55 L676344-56 L676344-57 L676344-79 L676344-80 L676344-81 L676344-7 L676344-8 L676344-9
Fraction Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole
Physical
Moisture 13.5 18 17.9 18.7 20.6 25.8 17.2 20.6 18.3 17.8 15.7 16 16.9 18.1 17.1 17.9 15.3 16.3 16.4 14.3 16.2
pH (1:2 soil:water) 6.94 7.02 7.13 7.66 7.56 7.45 7.16 7.23 6.87 8.01 8.06 8.04 7.74 7.51 7.71 8.03 8.13 8.11 8.37 8.28 8.31
Particle Size
Gravel (>2 mm; %) 43 12 4 45 42 6 9 <1 34 6 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sand (2.0 - 0.063 mm; %) 52 74 80 53 56 84 74 79 60 92 95 91 47 57 57 83 96 95 83 87 81
Silt (0.063 mm - 4 µm; %) 5 11 14 2 2 7 15 17 5 2 3 8 50 40 39 16 4 4 16 13 18
Clay (<4 µm; %) 1 2 2 <1 <1 2 3 3 1 <1 <1 1 3 3 3 1 <1 1 1 1 1
Nutrients
Total Nitrogen (%) 0.08 0.08 0.08 0.12 0.13 0.12 0.04 0.09 0.07 <0.02 <0.02 <0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02 0.03 0.03
Plant Available Phosphate 3 3 2 2 3 2 2 2 2 <1 <1 <1 <1 <1 <1 1 1 1 <1 1 1
Cyanide
Cyanide, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Organic/Inorganic Carbon
Total Inorganic Carbon (%)
Total Carbon by Combustion (%)
Total Organic Carbon (%) 0.6 0.5 0.6 1.4 1.5 1.3 0.5 0.4 0.4 0.2 0.5 0.4 0.4 0.5 0.4 0.2 0.2 0.3 <0.1 <0.1 <0.1
CaCO3 Equivalent (%)
Metals
Aluminum 19400 19800 20000 15000 14700 14600 19300 19200 20200 16100 15300 15400 15500 15400 15500 14200 13800 13000 10100 11000 10500
Antimony <10 <10 <10 <10 <10 <10 <10 <10 <10 26 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Arsenic 13.1 15.6 14 28 27.4 27.4 13.6 14 12.8 26.7 22.2 35.1 31.1 28.5 28.9 32.3 26.2 41.1 <5.0 6 5.5
Barium 203 235 229 103 109 92.3 181 212 172 88.2 80.8 132 182 171 169 138 109 89.6 67.9 81.9 71.3
Beryllium 0.68 0.7 0.68 0.76 0.74 0.74 0.52 0.51 0.53 0.5 0.51 0.55 0.54 0.55 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Bismuth <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Boron
Cadmium <0.50 <0.50 <0.50 8.1 8.01 8.57 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.73 0.65 0.81 <0.50 <0.50 <0.50
Calcium 3620 4280 3530 2820 2360 2890 4210 4270 4390 35200 37800 37600 28900 29000 28400 19900 16100 16700 9500 10400 10300
Chromium 67.3 66.7 66.1 32.4 31.4 31.2 60.3 60.3 62.4 37.7 37 36.8 38.1 36.2 37.8 22.7 22.1 20.2 27 31.7 31.9
Cobalt 19.3 19.7 19.4 13.2 13.9 15.6 14.2 14.8 13.5 13.1 12 12.5 14.3 13.6 13.5 13.6 12.3 15.1 8.2 10.7 9.2
Copper 50.6 51 50.4 81 81.1 81.5 39.2 38.4 37.7 71.1 62.7 64.6 67.8 65 65.5 107 95.6 104 34.9 42.6 39.7
Iron 42400 42800 41900 47000 46100 46300 38700 38800 39400 37600 35500 36400 36300 35400 35600 38700 38000 42900 19700 27000 23700
Lead <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30
Lithium 41.6 42.5 43.2 23.7 23.2 23 38.6 37.6 39.9 18.4 17 17.3 18.6 18.1 18.5 13.3 13 12.4 5.9 6.2 5.9
Magnesium 12200 12300 12300 7160 7080 7170 13700 13400 14100 15100 14800 14200 14000 13800 13800 10900 10800 10300 7880 8520 8170
Manganese 962 1030 984 572 543 651 858 857 828 850 893 898 847 846 827 695 646 636 364 379 374
Mercury 0.108 0.104 0.0953 0.121 0.117 0.121 0.125 0.129 0.101 0.255 0.0974 0.103 0.558 0.222 0.312 0.0988 0.0976 0.128 <0.0050 <0.0050 <0.0050
Molybdenum <4.0 <4.0 <4.0 10.7 10.7 10.8 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 7.7 5.2 5.6 <4.0 <4.0 <4.0
Nickel 123 123 121 80.9 81.4 83.7 90.1 87.7 89.7 33 28.4 30 38.1 35.6 36.3 22.1 21.7 20.8 16.6 19.3 18.1
Phosphorus 938 1120 968 1080 918 1080 912 971 1060 1350 1300 1310 1560 1490 1520 1240 1070 1140 688 1000 908
Phosphorus, Total
Potassium 1550 1630 1710 1210 1200 1120 1020 1140 1280 990 920 1200 1140 1190 1190 1570 1570 1400 960 1030 940
Selenium <4.0 <2.0 <4.0 <10 <10 <10 <2.0 <2.0 <2.0 <3.0 <2.0 <2.0 <4.0 <2.0 <2.0 <4.0 <8.0 <6.0 <2.0 <2.0 <2.0
Silver <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium <200 <200 <200 <200 <200 <200 <200 <200 <200 200 210 230 290 290 290 220 <200 <200 220 240 220
Strontium 43.3 47.9 44 33.3 27 31.1 36.3 37.8 39.1 128 146 151 119 121 119 80.5 63.5 68.4 53.7 55.2 54.7
Sulphur
Total Sulphur (%)
Thallium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Titanium 18.6 21.1 17.8 13.1 14 18.2 203 262 217 661 588 754 738 753 738 894 725 682 891 1010 943
Uranium
Vanadium 52.1 54 53.8 49.1 48.1 47.6 50.4 53.4 55.1 97.8 95.4 94.9 86.3 86.4 86.6 76.5 70.6 69.4 46.8 63.1 53.9
Zinc 150 150 150 766 763 765 120 120 119 111 75.5 85.6 114 111 114 120 109 120 57.5 43 41
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site MCTR MCTR MCTR MC1 MC1 MC1 MC1 SCT SCT SCT SUL SUL SUL SUL SUL SUL SUL SC1 SC1 SC1 SC2
Date 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009
Replicate 1 2 3 1 1 2 3 1 2 3 1 1 2 2 2 1 2 3 1
Depth Mid Shallow Deep Mid Shallow
QA/QC Split
ALS Sample ID L810729-32 L810729-33 L810729-34 L810729-29 L810729-55 L810729-30 L810729-31 L810729-44 L810729-45 L810729-46 L807781-16 L807781-7 L807781-9 L807781-11 L807781-8 L807781-10 L807781-12 L810729-35 L810729-36 L810729-37 L810729-38
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 18.4 16.2 15.7 17.3 18.3 14.5 18.6 10.5 11.4 15.3 57.7 60.8 44.9 37.7 57 41 47.3 9.62 23.6 25.2 17.2
pH (1:2 soil:water) 8.13 8.34 8.34 7.8 8.1 8 8.1 8.24 8.22 8.27 8.27 8.14 8.19 6.79 8.08 7.97 7.43 8.3 8.09 8.14 8.29
Particle Size
Gravel (>2 mm; %) 6 1 1 <1.0 <1.0 6 <1.0 23 6 6 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 24 32 7 <1.0
Sand (2.0 - 0.063 mm; %) 78 89 90 94 93 78 80 69 86 85 <1.0 <1.0 <1.0 50 <1.0 <1.0 34 72 39 63 96
Silt (0.063 mm - 4 µm; %) 13 9 8 6 6 14 18 6 6 8 41 53 64 32 34 64 36 3 23 23 3
Clay (<4 µm; %) 3 1 1 <1.0 1 1 2 1 1 1 58 47 36 17 66 36 30 1 6 7 <1.0
Nutrients
Total Nitrogen (%) 0.058 0.043 0.041 0.033 0.025 <0.020 0.024 0.029 0.026 0.025 0.101 0.1 0.07 0.063 0.076 0.069 0.084 0.036 0.061 0.059 0.03
Plant Available Phosphate <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.649 0.703 0.781 0.172 0.181 0.179 0.218 0.367 0.303 0.26 0.516 0.432 0.542 <0.090 0.453 0.586 <0.090 0.641 0.187 0.185 0.285
Total Carbon by Combustion (%) 1.1 1.1 1.1 0.3 0.2 0.2 0.2 0.6 0.4 0.4 0.9 1 1 0.5 0.9 1 0.7 0.9 0.6 0.6 0.5
Total Organic Carbon (%) 0.45 0.39 0.32 0.13 <0.10 <0.10 <0.10 0.18 0.14 0.18 0.38 0.49 0.42 0.4 0.39 0.32 0.64 0.29 0.43 0.42 0.2
CaCO3 Equivalent (%) 5.63 6.08 6.74 1.68 1.73 1.72 2.05 3.3 2.79 2.43 4.57 3.98 4.81 0.78 4.06 5.16 0.91 5.59 1.89 1.76 2.62
Metals
Aluminum 16700 16800 17400 9430 10400 13300 12200 14800 11400 11900 26000 28200 22400 15900 25200 22900 19800 19300 20100 21900 12100
Antimony <10 <10 <10 27 25 13 16 <10 <10 <10 16 15 14 33 15 15 25 18 16 17 <10
Arsenic 27.1 23.3 23.9 179 167 73.1 98.5 90.5 151 106 103 101 110 165 98.4 109 137 237 151 174 236
Barium 151 114 123 44.9 89.8 142 89.8 271 197 208 506 555 466 358 510 464 458 422 447 473 119
Beryllium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.62 0.67 0.57 <0.50 0.62 0.55 <0.50 <0.50 <0.50 <0.50 <0.50
Bismuth <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Boron
Cadmium 1.89 1.1 1.13 3.59 2.81 2.16 2.57 1.91 1.96 1.75 1.16 1.18 1.55 0.57 1.39 1.44 0.77 3.73 1.9 2.14 2.19
Calcium 35200 40200 39600 11600 11800 15100 14900 20900 18000 17900 20900 16400 26700 5130 21000 30300 7880 20500 11200 11400 16900
Chromium 20.2 20.3 20.1 2.9 3.5 3.8 3 19.6 17.1 15.4 22.8 23.4 17.9 14 22.2 19.2 17.2 53.9 18.4 18.5 17.8
Cobalt 18.5 17.9 18.4 36.5 36.1 14.9 19.7 24.2 27 23.6 20.6 20.6 20.7 12.9 20.8 20.6 15.1 40.1 26.8 27.6 44
Copper 136 122 125 464 462 350 342 144 156 142 521 537 275 688 404 289 626 428 271 285 340
Iron 46500 43500 44500 119000 118000 49400 64700 50600 59100 52600 52000 52500 49800 64200 50100 49500 60300 69700 54900 56400 106000
Lead <30 <30 <30 100 86 44 56 <30 <30 <30 56 56 50 75 53 50 65 100 55 64 65
Lithium 13.1 12.8 13.3 13.1 13.7 17.7 16.3 7.7 5.8 6.1 26 26.6 23.3 15.9 25.7 23.6 18.7 22.2 21.1 22.1 8.2
Magnesium 13100 14000 14400 4800 5220 6520 6060 9780 7350 7650 15400 15400 14200 8980 14900 14400 11200 14500 12600 13200 8370
Manganese 890 838 864 577 598 783 725 729 577 588 1540 1520 1770 700 1680 1700 995 4860 2270 2580 692
Mercury 0.159 0.0955 0.0943 0.673 0.679 0.282 0.383 0.0547 0.0602 0.0499 0.457 0.451 0.369 1.91 0.392 0.371 1.45 0.461 0.335 0.352 0.388
Molybdenum 6.1 4.3 <4.0 35.8 37.1 33 32.7 <4.0 <4.0 <4.0 5.1 5.1 <4.0 14.1 <4.0 <4.0 10.8 7.3 <4.0 <4.0 17
Nickel 42.9 30.4 29.8 7.4 8.3 <5.0 <5.0 24.3 24.2 22 20.9 21.1 18.7 12.8 19.8 18.5 15.3 59.2 21.7 22.8 32.7
Phosphorus 2420 2340 2470 2190 2210 2170 2240 1880 1950 1850 1440 1420 1780 2260 1560 1850 1990 1980 2440 2210 2480
Phosphorus, Total 1590 1420 1360 1040 817 900 1380 1080 927 1040 1450 1320 1620 1690 1510 1610 1740 1330 1750 1630 895
Potassium 1340 1190 1310 710 920 1110 1010 3100 2500 2690 3450 4270 2750 2570 3390 2880 2680 2740 3000 3880 1840
Selenium 6.1 <6.0 <6.0 24 22.5 4.42 7.7 <5.0 <8.0 <7.0 <3.0 <3.0 <2.0 14.5 <2.0 <3.0 6.99 3.75 <4.0 <3.0 19.1
Silver <2.0 <2.0 <2.0 3.6 3.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 3.5
Sodium 300 <200 210 <200 <200 <200 <200 360 310 330 240 410 210 <200 230 220 <200 290 370 620 240
Strontium 139 161 162 35.2 45.2 54.1 50.4 96.7 79.9 81.4 105 93.7 114 104 103 130 89 117 62.7 64.1 71.8
Sulphur 4010 2960 3340 6310 7670 8280 2820 3320 4110 6000 3890 4570 6220 3580 4190 3720
Total Sulphur (%) 4.35 4.49 5.85 3.38 1.92
Thallium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Titanium 1320 1540 1610 1100 1480 1200 1260 1100 989 1010 600 604 689 374 618 770 436 789 855 826 1240
Uranium
Vanadium 120 124 133 43.9 56.1 47.9 48.5 83.5 92.3 86.7 94 96.2 80.6 63 86 85.2 71.9 84.1 82.7 84.9 119
Zinc 151 95.9 101 223 226 191 200 159 156 151 224 233 209 163 225 202 182 334 218 230 201
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site SC2 SC2 SC3 SC3 SC3 SC3 EUR2 EUR2 EUR2 CC1 CC1 CC1 ECM8 ECM8 ECM8 UR1A UR1A UR1A UR1 UR1 UR1
Date 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/19/2009 8/19/2009 8/19/2009 8/1/2009 8/1/2009 8/1/2009 8/14/2009 8/14/2009 8/14/2009 8/14/2009 8/14/2009 8/14/2009
Replicate 2 3 1 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth
QA/QC
ALS Sample ID L810729-39 L810729-40 L810729-54 L810729-41 L810729-42 L810729-43 L807781-13 L807781-14 L807781-15 L809328-21 L809328-22 L809328-23 L810729-1 L810729-2 L810729-3 L806369-1 L806369-2 L806369-3 L806369-4 L806369-5 L806369-6
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 9.44 9.46 17.1 15.7 16.2 17.1 19 15 18.2 20.8 20.2 28.6 16 16.2 16.7 8.69 17.1 18.5 14 18.9 18.4
pH (1:2 soil:water) 8.07 8.1 8.33 8.31 8.24 8.31 7.62 7.71 7.48 7.1 7.19 7.1 8.43 8.27 7.94 7.96 8.12 8.16 8.14 8.06 8.52
Particle Size
Gravel (>2 mm; %) 34 42 <1.0 <1.0 3 1 5 12 10 31 54 7 <1.0 2 1 50 1 2 18 4 1
Sand (2.0 - 0.063 mm; %) 60 51 84 85 71 91 86 83 76 63 44 81 94 84 89 47 89 91 77 88 92
Silt (0.063 mm - 4 µm; %) 4 5 15 13 23 8 8 4 11 5 1 10 5 12 8 3 10 6 4 8 5
Clay (<4 µm; %) 1 2 2 2 3 1 2 1 3 1 <1.0 2 1 2 1 1 1 1 1 1 1
Nutrients
Total Nitrogen (%) 0.049 0.032 0.033 0.029 0.03 0.028 0.112 0.104 0.105 0.16 0.147 0.165 0.045 0.056 0.05 0.09 0.089 0.09 0.074 0.079 0.081
Plant Available Phosphate <2.0 <2.0 2.1 2 2.5 2.1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.296 0.215 0.375 0.386 0.397 0.346 <0.090 <0.090 <0.090 <0.090 <0.090 <0.090 0.988 0.847 0.815 0.565 0.676 0.664 0.379 0.396 0.409
Total Carbon by Combustion (%) 0.6 0.4 0.6 0.5 0.6 0.5 0.7 0.7 0.7 1.5 1.4 1.8 1.3 1.3 1.2 1 1 1.1 0.6 0.6 0.7
Total Organic Carbon (%) 0.26 0.21 0.22 0.16 0.17 0.16 0.59 0.6 0.58 1.43 1.39 1.71 0.3 0.44 0.41 0.4 0.35 0.4 0.25 0.23 0.25
CaCO3 Equivalent (%) 2.71 2 3.42 3.43 3.53 3.1 <0.70 <0.70 <0.70 <0.70 <0.70 0.73 8.46 7.32 7.06 8.01 10.2 9.38 7.26 7.21 7.31
Metals
Aluminum 22600 20000 14100 14400 15400 14000 17000 17100 17900 16600 19100 16700 14800 15800 14900 16200 15200 15400 14700 14600 15200
Antimony <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Arsenic 109 89.3 71.6 67.5 56.3 81.2 23.7 22.8 21.5 69.9 76.8 64.6 117 88.2 82.4 54.8 54.9 51.9 85.5 65.8 64.1
Barium 430 378 217 251 294 176 300 589 393 266 337 242 122 190 146 188 149 163 141 153 143
Beryllium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.74 0.7 0.67 1.04 1.2 1.12 0.52 0.56 <0.50 0.56 0.53 0.52 <0.50 <0.50 <0.50
Bismuth <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Boron
Cadmium 2.65 2.72 1.96 2.04 1.73 2.05 1.15 1.01 0.84 20.7 25.4 21.5 0.69 0.56 0.69 0.5 0.5 0.5 1.45 1.46 1.39
Calcium 16700 14100 22900 23100 22400 22400 5640 5200 4910 4190 5110 4060 40000 37200 36000 33400 34800 35100 25100 24600 25300
Chromium 28 25.4 17.7 16.7 18.3 16.9 54.2 57.2 59.9 44.7 75.7 34.2 36.6 40.2 36.8 43.5 40.3 38.5 24.1 23.5 24.2
Cobalt 29 25.6 22 21.5 19.5 24.3 27.6 26.8 25.9 27.2 32 25.2 20.3 18.6 17.6 17.2 17.4 16.9 25.9 21.9 22
Copper 321 298 219 224 209 229 65.4 65.4 62.4 119 134 115 102 95.5 88.8 90.9 86.4 87.1 214 195 197
Iron 72900 63300 53400 52400 47900 58800 47900 47000 46200 62600 70600 62400 45900 42400 41100 42400 41900 40700 62500 52900 53500
Lead 35 31 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 35 36 34 <30 <30 <30 36 <30 <30
Lithium 13.8 14.5 10.6 11 11.3 10.6 33.4 37.2 37.6 21.5 22.8 22.9 14.5 16.2 15.1 17.6 16.2 15.9 12.1 12 12.6
Magnesium 15800 13500 9750 9810 10500 9800 10800 11000 11000 7120 7590 7220 13800 14200 13800 14300 13900 13900 11200 11000 11500
Manganese 1270 1100 725 729 773 721 1310 1240 1180 1300 1520 1200 848 846 805 871 824 821 801 777 793
Mercury 0.186 0.18 0.15 0.167 0.17 0.173 0.219 0.185 0.171 0.259 0.25 0.245 0.244 0.496 0.401 0.291 0.365 0.261 0.292 0.17 0.162
Molybdenum 10.2 9.5 12.4 14.9 12.9 13.6 <4.0 <4.0 <4.0 15 20.3 13.3 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 9.4 10.3 9.5
Nickel 38.4 29.5 20.3 20.1 20 21.6 119 123 121 131 157 124 43.1 45.4 41.7 45.1 40.9 39.4 31.7 29.9 28
Phosphorus 2110 2120 2160 2170 2000 2140 1110 1130 1110 1240 1400 1230 2160 2140 2060 2010 2180 2160 2100 2040 2000
Phosphorus, Total 1170 773 1180 1260 1230 980 818 882 1070 1020 1230 1060 1320 1310 1330 1130 1240 1290 1090 1010 1020
Potassium 3370 2630 1750 1840 1970 1760 1380 1750 1780 1350 1500 1480 1180 1290 1070 1240 1040 1100 1650 1630 1690
Selenium 8.41 <11 <8.0 <8.0 <6.0 <8.0 <2.0 1.38 <3.0 18.2 15.1 19.1 4.67 3.51 3.17 2.83 <3.0 2.93 6.96 5.03 5.37
Silver <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Sodium 490 330 250 260 280 250 <200 <200 <200 <200 <200 <200 330 350 340 360 330 340 280 280 290
Strontium 86.9 79.3 99.8 103 101 97.8 60.8 63.6 58.2 50.2 58.9 48.9 152 145 138 134 135 136 98.9 96.6 100
Sulphur 5440 1580 1720 1410 2330 2840 2230 4300 4330 4190 1510 2460 2290 7010 5050
Total Sulphur (%) 3.66 1.17 1.16 2.19 1.87 1.28
Thallium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tin <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Titanium 1700 1630 1400 1450 1410 1420 27.6 34.9 21.5 56.4 58.9 40.1 1050 1040 983 1060 947 1060 1290 1160 1180
Uranium
Vanadium 125 110 85.4 85.2 87.9 87.8 48.6 49.7 50.6 48.1 55.2 50.2 105 102 98.8 101 98.9 100 97.7 88.5 90.9
Zinc 227 204 156 159 147 159 210 190 180 1260 1460 1330 123 127 120 124 116 115 178 170 162
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site UR2 UR2 UR2 SUNR SUNR SUNR SUNR GC-1 GC-1 GC-1 GC-1 GC-1 GC-1 MC2 MC2 MC2 SCT SCT SCT SCT SCT
Date 8/14/2009 8/14/2009 8/14/2009 8/1/2009 8/1/2009 8/1/2009 8/1/2009 8/29/2010 8/29/2010 8/29/2010 12/2/2012 12/2/2012 12/2/2012 11/30/2012 11/30/2012 11/30/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012
Replicate 1 2 3 2 3 1 2 3 1 2 3 1 2 3 1 2 3 4 5
Depth
QA/QC Split
ALS Sample ID L806369-7 L806369-8 L806369-9 L810729-51 L810729-4 L810729-56 L810729-57 L927315-1 L927315-2 L927315-3 L1246043-66 L1246043-67 L1246043-68 L1244734-69 L1244734-70 L1244734-71 L1246043-53 L1246043-54 L1246043-55 L1246043-56 L1246043-57
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 16 13 18.3 20.2 18.5 15.4 16.7 1.96 2.48 5.24 12.4 23.3 12.6 20.2 12.3 16.7 20.9 28.3 20.9 21.8 20.7
pH (1:2 soil:water) 8.06 8.28 8.44 8.39 8.2 8.34 8.49 8.46 8.56 8.65 8.2 8.38 8.47 8.34 8.33 8.18 8 8.11 8.21 8.17 8.18
Particle Size
Gravel (>2 mm; %) 36 41 10 <1.0 <1.0 11 10 0.81 1.66 2.11 16.7 43.2 49.9 42 20.3 10.4 4.09 2.42 3.97 27 0.65
Sand (2.0 - 0.063 mm; %) 61 57 86 87 87 84 80 86.3 91.5 88.6 81.2 55.8 48.9 45.6 70.1 88.2 50.5 52.9 55.1 48.4 49.1
Silt (0.063 mm - 4 µm; %) 3 2 4 12 12 5 9 11.8 5.64 8.23 1.75 0.93 1.06 11.7 9.04 1.11 43.1 42.6 39.5 23.5 47.8
Clay (<4 µm; %) <1.0 <1.0 <1.0 1 1 1 <1.0 1.15 1.22 1.05 0.36 0.13 0.12 0.74 0.57 0.27 2.38 2.03 1.49 1.09 2.46
Nutrients
Total Nitrogen (%) 0.072 0.064 0.075 0.021 0.026 <0.020 <0.020 <0.020 <0.020 <0.020 0.024 0.025 0.024 0.034 0.037 0.029 0.022 0.022 0.023 0.024 0.022
Plant Available Phosphate <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.164 0.152 0.156 0.179 0.159 0.15 0.133 0.4 0.43 0.41 0.46 0.37 0.44 0.35 0.36 0.32 0.38 0.45 0.34 0.37 0.45
Total Carbon by Combustion (%) 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.5 0.6 0.5 0.6 0.6 0.6 0.5 0.5 0.5 0.6 0.6 0.5 0.6 0.6
Total Organic Carbon (%) 0.13 0.1 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 0.11 0.17 0.21 0.14 0.2 0.18 0.17 0.17 0.13 0.2 0.22 0.14
CaCO3 Equivalent (%) 5.22 5.15 5.5 1.73 1.57 1.45 1.31 4.33 4.25 4.08 3.81 3.1 3.7 2.91 2.97 2.67 3.21 3.71 2.8 3.05 3.76
Metals
Aluminum 12600 14200 13000 12300 11500 12200 9810 - - - 15900 15400 16400 12900 12900 20600 11400 10500 10600 10300 11000
Antimony <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1.87 1.52 1.54 1.75 1.85 5.94 1.18 1.22 1.12 1.29 1.15
Arsenic 57.4 41.1 62.8 10 8.8 18.4 11.4 17.4 20.3 17.7 22.7 15.4 16.9 29.4 35.4 73.9 25 26 22.2 22.2 24.2
Barium 121 305 129 163 154 164 148 57 60.8 53 67.4 68.9 64.7 201 177 228 190 180 176 172 154
Beryllium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 0.54 0.55 0.63 0.23 0.24 0.29 0.2 0.2 0.2 0.21 0.18
Bismuth <20 <20 <20 <20 <20 <20 <20 <0.10 <0.10 <0.10 0.5 0.51 0.79 0.44 0.43 0.36 0.42 0.46
Boron
Cadmium 0.66 0.62 0.53 0.66 <0.50 0.78 0.74 <0.50 <0.50 <0.50 0.588 0.535 0.567 1.05 1.08 2.67 0.79 0.739 0.704 0.741 0.81
Calcium 15900 17500 17900 15900 15700 13600 14200 - - - 22400 22400 23800 19200 19800 23600 20800 20900 22000 20600 21200
Chromium 41.4 36.3 39.2 45.7 40.4 53.7 47.8 37.3 40 32.6 44.4 44.8 49 18.7 19.6 36.3 15.6 14.9 15.1 15.7 15.3
Cobalt 24.6 20.3 24.4 17.4 16.7 22 19.4 16.9 17.9 16 20.9 18.4 20.8 17.5 18.4 30.5 15.8 15.5 15.4 14.8 16
Copper 144 134 140 74.6 67.3 91.6 68.9 88.8 93.9 86.6 110 99.8 105 113 124 205 91.9 91.6 90 83.6 92.7
Iron 78100 57200 74800 46600 42700 70900 68800 - - - 45000 42200 46300 33600 35400 61700 31200 30000 30600 29700 31600
Lead <30 <30 31 34 31 45 44 <30 <30 <30 12.1 9.97 12.3 13.1 14.9 26.8 10.9 11.7 11.1 10.9 11.5
Lithium 9.5 10.6 9.5 6.6 6.1 6.5 5.2 16 15.2 16.4 5.5 5.4 9.2 <5.0 <5.0 <5.0 <5.0 5.1
Magnesium 10100 10700 10200 8940 8710 8800 7070 - - - 13200 13000 13100 8920 8970 16200 7700 6860 7070 6830 7200
Manganese 629 674 642 440 424 485 369 - - - 890 783 822 794 812 1290 647 618 620 612 647
Mercury 0.182 0.113 0.183 <0.0050 <0.0050 0.0079 0.0062 0.0605 0.0742 0.0634 0.0609 0.0527 0.0584 0.0377 0.0377 0.143 0.0136 0.0157 0.0134 0.0153 0.0146
Molybdenum 6.2 6.3 6.3 5.4 4.9 5.3 5 <4.0 <4.0 <4.0 2.73 2.85 3.32 2.29 2.49 4.26 1.67 1.81 1.67 1.73 1.81
Nickel 31.2 29.6 29.5 25.6 26.5 28 23.4 17.6 23.2 17.2 25.9 26.2 28.9 18.8 20.2 42.3 15.8 15.3 15.1 15.5 15.7
Phosphorus 2270 2060 2320 1790 1870 2100 2090 - - - 2830 2720 2770 1790 1910 1960 1940 1880 1870 1820 1770
Phosphorus, Total 1060 1020 1140 1010 1150 1100 1150 1650 1450 1490
Potassium 1120 1440 1220 1360 1260 1230 990 - - - 1310 1170 1270 2370 2400 3560 2240 1990 2050 1900 2210
Selenium 4.37 3.44 <3.0 <2.0 <2.0 <2.0 <2.0 <2.0 <0.50 <4.0 1.79 1.67 1.88 1.98 2.26 5.77 1.62 1.65 1.64 1.7 1.63
Silver <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.408 0.351 0.332 0.579 0.562 1.16 0.465 0.415 0.361 0.447 0.427
Sodium 450 500 430 380 360 360 310 120 120 170 310 340 400 300 280 260 210 280
Strontium 64.5 78.3 71.1 73.4 69.3 70.2 65.2 - - - 131 132 145 80.1 80.3 100 82.2 78.3 84.9 77.4 80.7
Sulphur 2940 2550 2180 960 1120 1980 1450 1190 730 930
Total Sulphur (%)
Thallium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.122 0.104 0.109 0.154 0.165 0.248 0.129 0.118 0.115 0.107 0.135
Tin <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 46.5 <5.0 0.29 0.39 0.37 0.23 <0.20 2.1 <0.20 <0.20 <0.20 <0.20 <0.20
Titanium 1290 1620 1260 1650 1270 1510 1470 - - - 1170 1350 1680 1010 919 1610 1060 924 930 845 739
Uranium 0.542 0.548 0.511 0.713 0.725 0.809 0.537 0.55 0.698 0.57 0.571 0.476 0.483 0.462
Vanadium 157 120 153 118 103 172 171 104 101 92.5 129 125 138 67.3 69.3 116 61.2 56.9 55.6 53.4 56.6
Zinc 119 112 111 51.6 51 54 43.3 60.9 72.8 64.3 100 94.3 99.3 120 125 234 98.1 95.2 91.4 94.5 100
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site SC1 SC1 SC1 SC1 SC1 SC2 SC2 SC2 SC3 SC3 SC3 SC3 SC3 CC1 CC1 CC1 ECM8 ECM8 ECM8 ECM8 ECM8
Date 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/2/2012 12/3/2012 12/3/2012 12/3/2012 11/29/2012 11/29/2012 11/29/2012 11/29/2012 11/29/2012
Replicate 1 2 3 4 5 1 2 3 1 2 3 4 5 1 2 3 1 2 3 4 5
Depth
QA/QC
ALS Sample ID L1246043-58 L1246043-59 L1246043-60 L1246043-61 L1246043-62 L1246043-63 L1246043-64 L1246043-65 L1246043-69 L1246043-70 L1246043-71 L1246043-72 L1246043-73 L1246043-74 L1246043-75 L1246043-76 L1244734-44 L1244734-45 L1244734-46 L1244734-47 L1244734-48
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 29.8 23.5 30 36.3 16.9 17.2 22 23.5 21.6 17.7 21.7 20.8 20.6 30.2 31.1 32.8 21.1 16.5 17.6 27.4 18.3
pH (1:2 soil:water) 7.99 7.82 8.23 8.05 7.75 7.97 7.75 7.67 7.72 8.16 8.15 8.09 8.17 7.43 7.29 7.49 8.1 8.27 8.3 8.31 8.38
Particle Size
Gravel (>2 mm; %) 4.42 24 <0.10 2.4 26.8 24.6 18.6 21.3 33.2 10.2 14.6 28.1 16.2 42.7 34.8 51.6 28.3 21.2 46.2 14.6 29.4
Sand (2.0 - 0.063 mm; %) 78.1 70.8 62.3 90.7 68.6 71.5 78.6 75.3 65.7 81.8 82.7 70.3 81.2 56.3 63.1 47.2 68.2 76.9 52.7 84.2 69.2
Silt (0.063 mm - 4 µm; %) 14.4 4.34 35.4 6.01 3.73 3.62 2.48 3.08 0.93 7.56 2.46 1.5 2.33 0.89 1.82 1.05 2.83 1.57 0.8 1.06 1.23
Clay (<4 µm; %) 3.07 0.81 2.24 0.86 0.98 0.32 0.26 0.35 0.1 0.45 0.22 0.14 0.27 0.2 0.29 0.18 0.65 0.31 0.21 0.23 0.23
Nutrients
Total Nitrogen (%) 0.086 0.033 0.027 0.049 0.032 0.032 0.03 0.032 0.027 0.035 0.029 0.027 0.037 0.155 0.156 0.152 0.055 0.048 0.047 0.053 0.044
Plant Available Phosphate <2.0 <2.0 <2.0 <2.0 <2.0 2.7 2.2 <2.0 2.8 2.6 3.3 2.9 3.2 3.6 3.7 4 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.28 0.12 0.59 0.5 0.37 0.29 0.28 0.2 0.16 0.21 0.24 0.16 0.21 <0.10 <0.10 0.14 0.65 0.85 0.76 0.72 0.77
Total Carbon by Combustion (%) 1.3 0.3 0.8 1.1 0.6 0.6 0.5 0.5 0.4 0.5 0.4 0.4 0.4 1.5 1.6 1.6 1.1 1.2 1.1 1.2 1.2
Total Organic Carbon (%) 1.05 0.23 0.24 0.58 0.26 0.28 0.21 0.27 0.21 0.3 0.18 0.23 0.23 1.48 1.62 1.41 0.42 0.36 0.38 0.45 0.42
CaCO3 Equivalent (%) 2.33 0.99 4.94 4.13 3.07 2.4 2.34 1.66 1.37 1.75 1.97 1.37 1.71 <0.80 <0.80 1.15 5.42 7.09 6.36 5.99 6.38
Metals
Aluminum 15200 17900 11800 15300 18700 13600 19500 14700 16000 14500 15300 15200 14000 18200 15900 15900 16800 17300 15700 15400 16100
Antimony 15.7 32.8 11.7 17.7 16.6 4.87 5.92 5.73 6.58 5.12 4.18 4.29 4.34 12.5 13.3 11.9 8.06 10.9 14.5 7.8 8.86
Arsenic 172 665 161 257 174 58.5 76 70.9 74.1 56.5 55.5 54.2 58.3 99.9 107 79.5 95 70.2 79.3 57 76.6
Barium 333 306 104 319 362 188 204 155 189 190 207 189 153 107 154 181 210 308 485 216 199
Beryllium 0.44 0.54 0.3 0.46 0.48 0.45 0.36 0.43 0.44 0.39 0.5 0.46 0.36 1.08 1.13 1.13 0.69 0.74 0.69 0.59 0.66
Bismuth 0.35 1.07 0.25 0.42 0.35 0.62 0.83 0.54 0.65 0.6 0.54 0.76 0.48 0.25 0.26 0.26 0.14 0.15 0.14 <0.10 0.12
Boron
Cadmium 2.18 4.86 0.951 2.86 2.99 2.91 2.72 3.5 4.08 2.24 4.1 3.98 3.81 31.1 32.2 29.4 1.09 1.31 1.44 0.937 1.16
Calcium 15300 10500 29100 17300 14500 17800 20600 16900 18800 19800 18300 18300 15000 6810 6900 6990 23200 30100 25600 22300 23400
Chromium 19.4 38.3 13.9 22.4 25.8 20.2 30.6 24.4 28 22.4 23.6 24.5 21.4 38.8 33.8 38.9 51.4 50.4 47.5 46.3 48.4
Cobalt 24.8 56 19.5 29.3 40.2 22.1 28.4 25.1 28.4 21.7 24.3 24.6 23.1 30.3 30.1 27.6 26.4 27 26.6 21.6 25.3
Copper 257 584 241 290 366 339 311 358 334 216 335 304 305 154 157 138 96.8 110 103 83.6 96.5
Iron 55100 105000 49700 65600 57800 51600 64300 57600 59400 48100 50500 49200 49600 83600 84000 75800 54100 51400 50200 42500 47400
Lead 66.3 149 34 80.2 70.4 25 26.7 25.6 30.3 20.6 22.3 23.4 21.1 23 24.9 23.3 40.7 48.7 50.2 31.5 43.1
Lithium 14.6 19.2 14.5 15.2 20.1 8 9.4 7.9 10 9.2 9.4 9.3 7.5 15.8 16.7 18.1 20.3 20.1 19.2 19 17.9
Magnesium 10400 11700 8970 10400 12900 9050 14300 10800 11600 9760 10100 10400 9770 6440 5870 6230 14100 14400 12300 12500 13100
Manganese 1790 5030 1150 1910 3760 977 1210 1140 1210 844 1110 1140 1030 1330 1280 1340 977 1050 892 877 941
Mercury 0.337 0.523 0.351 0.38 0.339 0.135 0.18 0.165 0.156 0.12 0.123 0.119 0.116 0.26 0.273 0.235 0.591 0.809 1.43 0.533 0.894
Molybdenum 3.48 10.8 3.53 3.95 4.8 8.62 8.56 8.42 10.7 7.07 8.93 7.9 7.39 18.9 20.4 19.4 2.44 2.41 2.73 1.89 2.24
Nickel 24.8 53.2 17.1 31.1 32.8 25.1 38.5 30.4 31.8 24.4 26.7 27.2 24.5 127 133 130 67 68.4 68.3 59.4 63.8
Phosphorus 1890 1730 1890 2030 1950 2080 1960 2000 1910 2060 2050 2000 2040 1730 1640 1550 2040 2040 1880 1780 1990
Phosphorus, Total
Potassium 1540 1970 910 1540 2100 1910 2760 1960 1840 1680 1880 1810 1680 700 1010 1070 1300 1410 1420 990 1140
Selenium 3.53 6.41 3.48 4.37 2.5 5.65 7.53 6.61 7.47 4.81 4.85 4.55 4.75 30 33.1 25.8 4.81 5.04 5.77 3.33 4.59
Silver 1.75 5.57 1.19 1.95 1.63 0.957 1.36 1.26 1.32 1.16 0.921 0.951 0.919 3.22 3.45 2.76 2.53 2.55 4.28 1.68 3.09
Sodium 110 130 <100 110 150 240 250 210 250 270 280 270 270 <100 <100 100 430 520 510 410 450
Strontium 93.2 77 97.7 110 91.8 82.5 91.3 75.6 87.5 88.2 85.3 85.1 71 78.8 86.8 86 121 141 130 110 117
Sulphur
Total Sulphur (%)
Thallium 0.191 0.456 0.165 0.198 0.248 0.174 0.214 0.197 0.184 0.169 0.171 0.182 0.156 0.899 1.05 1.04 0.267 0.269 0.299 0.186 0.232
Tin <0.20 0.76 0.21 0.23 0.36 0.29 0.39 0.36 0.35 0.31 0.33 0.34 0.23 0.29 0.35 0.34 0.56 0.44 0.49 0.34 0.43
Titanium 465 661 672 489 691 1180 1520 1080 1320 1370 1400 1280 1100 12.5 20.9 21.5 977 1150 1120 798 912
Uranium 0.486 0.737 0.306 0.494 0.515 1.14 0.924 1.11 0.87 0.893 1.01 0.945 0.805 1.01 1.02 1 0.479 0.471 0.447 0.353 0.41
Vanadium 67 84.5 59.7 72 85.2 79.9 112 83.5 93.2 86.3 89.6 86.7 80.4 55.1 55.8 57.3 102 105 95 85.5 97.5
Zinc 272 522 131 336 291 240 243 281 312 204 323 321 295 1370 1540 1490 169 215 228 168 191
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site ECM9 ECM9 ECM9 UR1A UR1A UR1A UR1 UR1 UR1 UR1B UR1B UR1B UR2 UR2 UR2 UR2 UR2 SUNR1 SUNR1 SUNR1
Date 11/29/2012 11/29/2012 11/29/2012 11/30/2012 11/30/2012 11/30/2012 11/29/2012 11/29/2012 11/29/2012 11/29/2012 11/29/2012 11/29/2012 11/30/2012 11/30/2012 11/30/2012 11/30/2012 11/30/2012 11/29/2012 11/29/2012 11/29/2012
Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 4 5 1 2 3
Depth
QA/QC
ALS Sample ID L1244734-49 L1244734-50 L1244734-51 L1244734-66 L1244734-67 L1244734-68 L1244734-58 L1244734-59 L1244734-60 L1244734-52 L1244734-53 L1244734-54 L1244734-61 L1244734-62 L1244734-63 L1244734-64 L1244734-65 L1244734-55 L1244734-56 L1244734-57
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 18.7 23.5 17.6 25.5 19.5 14.7 11.2 16.9 15.7 19.5 28.3 25.9 11.2 27.8 19.4 11.2 19.7 21.2 18.1 17.4
pH (1:2 soil:water) 8.46 8.54 8.52 8.14 8.23 8.29 7.99 8.09 8.05 8.27 8.25 8.27 7.93 7.65 7.55 7.72 7.81 8.13 8.28 7.54
Particle Size
Gravel (>2 mm; %) 53.8 16.9 51.3 0.32 24.4 50.1 30.2 45.8 47.2 5.93 0.31 4.47 53.6 <0.10 25.7 38.9 9.66 1.95 20.2 3.24
Sand (2.0 - 0.063 mm; %) 45 81.5 48 87 73.7 48.9 67.8 51.8 50 90.2 98 91 45.8 79.5 66.6 59.5 81.3 97 78.7 96.2
Silt (0.063 mm - 4 µm; %) 0.95 1.39 0.6 11.9 1.65 0.86 1.63 2.15 2.51 3.5 1.56 4.24 0.58 20 7.48 1.53 8.69 0.94 1.06 0.54
Clay (<4 µm; %) 0.17 0.17 0.1 0.85 0.24 0.19 0.32 0.25 0.29 0.33 0.16 0.3 <0.10 0.47 0.17 0.1 0.34 0.12 <0.10 <0.10
Nutrients
Total Nitrogen (%) 0.057 0.049 0.052 0.054 0.055 0.057 0.046 0.048 0.044 0.035 0.041 0.041 0.029 0.038 0.031 0.026 0.028 <0.020 0.023 0.026
Plant Available Phosphate <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 3.2 4.3 3.2 4.2 3.3 2.8 2.1 <2.0 2.7 <2.0 2.2 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.46 0.4 0.41 0.46 0.37 0.36 0.35 0.3 0.29 0.15 0.17 0.2 0.12 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10
Total Carbon by Combustion (%) 1 0.9 0.9 0.9 0.8 0.8 0.6 0.7 0.6 0.4 0.4 0.5 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1
Total Organic Carbon (%) 0.57 0.47 0.49 0.47 0.45 0.46 0.27 0.36 0.31 0.23 0.22 0.26 0.13 0.25 0.19 <0.10 0.19 0.11 0.1 0.11
CaCO3 Equivalent (%) 3.86 3.33 3.43 3.85 3.12 3.01 2.88 2.51 2.38 1.23 1.4 1.67 1 0.81 <0.80 0.91 0.82 <0.80 <0.80 <0.80
Metals
Aluminum 16900 16800 16000 15600 16300 16200 16800 16800 29700 15900 17500 16300 8830 14800 13200 13800 14700 13500 13500 13100
Antimony 4.88 5.84 5.63 4.35 5.2 4.96 5.02 4.4 8.97 2.88 2.81 2.79 1.11 1.77 2.09 1.94 2.03 0.47 0.49 0.52
Arsenic 39.7 41.1 45.7 48.1 56.9 50.6 58.1 53.6 99.2 46 33.5 32.7 13.1 24.3 28.2 31.3 29.7 7.47 8.14 7.37
Barium 199 274 216 185 183 310 238 235 370 240 234 202 106 161 153 177 213 153 155 143
Beryllium 0.73 0.62 0.65 0.62 0.69 0.69 0.64 0.64 1.02 0.58 0.55 0.5 0.24 0.37 0.37 0.33 0.36 0.21 0.23 0.21
Bismuth 0.12 0.11 0.1 0.1 0.12 0.11 0.39 0.33 0.72 0.39 0.28 0.28 0.13 0.3 0.38 0.61 0.36 0.32 0.25 0.2
Boron
Cadmium 1.44 1.06 1.27 0.942 1.21 1.06 3.13 4.52 6.51 3.12 2.81 2.16 0.713 0.798 0.696 0.751 0.771 0.34 0.327 0.27
Calcium 18100 20400 19100 21700 21200 20600 18300 16900 32500 13900 14900 14700 6040 8690 8510 8930 9270 11800 11500 10700
Chromium 141 248 119 45.3 49.6 52.7 80.8 41.9 92 76.9 37.1 35.1 23.1 37.8 40.4 45.4 42.2 36.6 45.4 44.1
Cobalt 22.3 22.1 22 18.5 22 19.9 23.6 24.1 43.3 20.5 20.5 20.2 9.5 16.7 17.4 18.1 18.1 16.3 17.9 13.5
Copper 101 115 222 75.6 90.5 78.9 347 391 512 343 280 204 86.1 94.6 91.5 98.1 104 63.1 68.6 70.3
Iron 46900 46600 45800 42500 46300 45600 50300 49600 91800 49100 46600 44200 21600 43100 50700 50900 52000 43100 52200 32800
Lead 21.8 21.3 24.8 18.8 23.1 18.6 22.6 21.7 41.8 23.7 20.8 19.3 7.42 15.3 14.5 15.9 17.3 16.4 27.4 16.4
Lithium 21 19.2 18.9 18 21.1 21.7 15.8 13.1 25.5 11.7 13.8 14.4 5.8 10.7 9.3 9 9.4 7.9 7.2 7.9
Magnesium 12700 13400 13500 13500 13600 13100 12400 11900 21400 11100 12500 11900 6360 11500 10300 10400 10600 9040 9230 8890
Manganese 1150 1010 1050 864 1010 891 1200 1350 2140 957 1090 1030 400 490 532 610 592 445 446 420
Mercury 0.397 0.487 0.455 0.305 0.369 0.318 0.254 0.224 0.605 0.11 0.187 0.143 0.074 0.129 0.109 0.0808 0.0861 0.0135 0.0109 0.0093
Molybdenum 3.6 3.09 3.21 1.78 2.37 2.61 5.66 5.47 11.6 4.91 3.67 3.64 2 3.15 2.78 3.59 2.84 1.67 2.43 1.37
Nickel 132 205 108 52.9 63.5 62.6 72.4 43.3 92.6 61.9 35.7 36.2 18.6 29.7 27.6 32.2 29 22.8 26.6 29.9
Phosphorus 1840 1620 1780 1830 1970 1750 2120 2180 3680 1790 1710 1660 834 1830 1810 1720 1790 1510 1690 1230
Phosphorus, Total
Potassium 1170 1460 1160 1010 1060 1220 1530 1560 2570 1660 1830 1560 810 1210 1130 1170 1310 1800 1720 1810
Selenium 2.55 2.88 2.79 2.76 3.43 2.82 3.78 3.5 7.56 2.62 2.11 2.21 0.89 1.58 1.83 2.09 1.77 0.69 0.74 0.52
Silver 0.787 1.45 1.18 0.901 1.11 0.82 0.839 0.814 1.58 0.571 0.735 0.681 0.222 0.451 0.664 0.494 0.489 0.256 0.287 0.251
Sodium 400 330 340 300 260 260 300 290 490 390 360 310 360 630 670 600 600 450 460 410
Strontium 104 109 104 110 112 116 96 89.9 161 79.4 81.2 77.2 35.3 51.4 49.4 53.8 56.3 59.1 55.7 55
Sulphur
Total Sulphur (%)
Thallium 0.234 0.217 0.204 0.174 0.223 0.202 0.179 0.174 0.323 0.151 0.161 0.156 0.058 0.101 0.095 0.096 0.116 0.101 0.091 0.089
Tin 1.21 2.01 0.68 0.32 0.33 0.76 0.82 0.34 1.02 0.92 0.31 0.38 0.22 0.26 0.25 0.42 0.32 0.32 0.61 0.6
Titanium 787 890 793 796 756 846 1040 1040 1700 1200 1200 936 843 1140 1160 1260 1430 1500 1250 1550
Uranium 0.434 0.373 0.391 0.36 0.397 0.405 0.657 0.774 1.28 1.13 1.73 0.934 0.634 1.8 3.88 3.89 4.48 2 3.35 1.45
Vanadium 93.9 88.9 90.4 92.8 94 91.6 92.5 89 159 93.9 97.2 88.4 47.1 92.9 112 114 120 112 137 85.7
Zinc 219 173 219 148 175 162 310 411 557 303 272 223 88.7 106 99.9 106 110 59.9 60.5 55.6
Note: All units in mg/kg unless otherwise noted.

Page 7 of 10



Appendix H-2.  Sediment Quality, 2008 to 2016

Site SC2 SC2 SC2 SC3 SC3 SC3 ECM10 ECM10 ECM10 UR1 UR1 UR1 UR2A UR2A UR2A UR2 UR2 UR2 SC2 SC2 SC2
Date 9/5/2013 9/5/2013 9/5/2013 9/4/2013 9/4/2013 9/4/2013 9/4/2013 9/4/2013 9/4/2013 9/3/2013 9/3/2013 9/3/2013 9/2/2013 9/2/2013 9/2/2013 9/2/2013 9/2/2013 9/2/2013 9/5/2014 9/5/2014 9/5/2014
Replicate 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Depth
QA/QC
ALS Sample ID L1360633-13 L1360633-14 L1360633-15 L1359398-13 L1359398-14 L1359398-15 L1359398-10 L1359398-11 L1359398-12 L1359398-7 L1359398-8 L1359398-9 L1359398-4 L1359398-5 L1359398-6 L1359398-1 L1359398-2 L1359398-3 L1514845-21 L1514845-22 L1514845-23
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 22.1 25.2 24.4 15.8 19.6 15.3 24 22.9 16.2 18.4 28 17 18.4 22 22.1 28.6 21.5 30 24.4 27.8 26.6
pH (1:2 soil:water) 8.08 8.4 8.32 8.28 8.23 8.27 8.41 8.23 8.27 8.33 8.36 8.39 8.45 8.43 8.03 8.36 8.32 8.17 7.94 7.85 7.99
Particle Size
Gravel (>2 mm; %) 1.5 <0.10 <0.10 <0.10 1.58 0.28 0.34 <0.10 <0.10 <0.10 <0.10 <0.10 0.47 0.42 1.25 <0.10 <0.10 <0.10 <0.10 3.71 2.61
Sand (2.0 - 0.063 mm; %) 83.7 47.3 58.1 81.6 82.8 87 57.5 65.5 65.1 72.9 68.8 67.1 92.5 53 96.4 66.2 21.9 13.5 33.6 67.5 75
Silt (0.063 mm - 4 µm; %) 13.7 49.5 39 17.2 14.5 11.9 39.1 32.4 32.9 25.4 29.3 30.7 6.66 45.3 2.04 32.6 71.6 79.2 63.4 26.8 20.7
Clay (<4 µm; %) 1.12 3.19 2.93 1.23 1.14 0.83 2.99 2.1 2.06 1.67 1.86 2.16 0.34 1.36 0.32 1.21 6.47 7.33 3.04 1.99 1.72
Nutrients
Total Nitrogen (%) <0.020 <0.020 <0.020 <0.020 <0.020 0.021 0.034 0.023 0.026 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.02 <0.020 <0.020 <0.020 <0.020
Plant Available Phosphate 4.2 <2.0 2.2 2.2 4 4.1 <2.0 <2.0 <2.0 <2.0 2.2 4.6 <2.0 <2.0 <2.0 2 <2.0 <2.0 4.2 7.6 8.1
Cyanide
Cyanide, Total <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%)
Total Carbon by Combustion (%)
Total Organic Carbon (%) 0.14 0.13 0.12 0.11 <0.10 <0.10 0.38 0.34 0.3 0.19 0.13 0.12 0.11 0.11 <0.10 0.12 0.22 0.17 0.29 0.27 0.17
CaCO3 Equivalent (%)
Metals
Aluminum 13700 13300 13400 11000 11200 11000 15500 14900 14900 13000 13500 13500 14000 13000 14000 14500 18400 15900 14400 18700 15500
Antimony 7.28 3.77 3.73 6.49 6.04 7 3.9 3.98 3.89 4.57 4.82 3.95 3.09 2.38 2.64 1.72 2.12 2.05 2.75 4.17 3.62
Arsenic 95.6 40.5 47.7 76.8 73.7 150 61.4 71.2 53 46.6 52.3 42.3 33.5 24.2 24.2 25.8 23.6 23.1 60.6 97.3 73.7
Barium 130 236 228 79.6 95.7 64.5 274 216 208 184 198 248 160 237 231 260 361 329 200 250 190
Beryllium 0.44 0.29 0.28 0.28 0.29 0.28 0.64 0.61 0.6 0.41 0.38 0.39 0.28 0.35 0.36 0.31 0.44 0.45 0.59 1.39 0.75
Bismuth 3.38 0.8 0.6 1.16 0.82 1.25 <0.10 <0.10 <0.10 0.56 0.39 0.36 0.32 0.34 0.24 0.23 0.29 0.45 0.93 0.96 0.71
Boron <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <10 <10
Cadmium 2.82 1.28 1.5 1.8 1.71 2.4 0.59 0.639 0.569 1.37 1.37 1.16 1.25 0.82 0.945 0.855 0.875 0.873 3.79 10.1 4.95
Calcium 12000 17800 17400 16400 16700 11400 26000 31500 29300 20200 20400 19600 14800 17200 16500 12900 14400 14000 13000 12500 16800
Chromium 18.8 15.5 17.5 14.7 16.5 17.9 38.2 38.4 37 21.3 23.4 21.6 29.9 24.9 29.1 27.9 30.6 29 17.9 20 18.2
Cobalt 26.3 16.7 18.1 21.9 21.7 32.3 16.6 16.6 16.2 17.4 18 15.3 17.4 13.4 15.4 15.5 16 15.5 19.4 28.9 24.1
Copper 306 136 156 180 168 251 74.9 76.6 74.9 134 142 127 125 91.2 106 93.6 99.3 101 418 1050 544
Iron 63300 39600 43000 52900 54500 80600 39700 40300 39100 44100 44300 38700 42100 33300 35800 39300 38400 36800 49200 69900 57400
Lead 33.3 17.4 19.3 34.2 31.7 43.1 20.9 22.5 21 21.7 21.6 19.6 16.6 16.6 16 14.2 17.9 18.3 18 27.3 23.5
Lithium 9.1 7.7 7.8 8.4 8.2 6.8 15.4 13.9 14.4 11 10.7 10.4 9.5 9.1 10.1 8.1 11.4 11 7.8 8 7.8
Magnesium 8530 8180 8140 6900 6800 6660 11700 12100 12100 8750 8970 8770 9770 9150 9900 9580 11300 10600 8810 9370 8550
Manganese 828 700 730 615 667 625 834 879 881 739 736 726 784 637 731 640 763 719 865 1530 1000
Mercury 0.204 0.0971 0.102 0.2 0.206 0.385 0.145 0.137 0.132 0.147 0.141 0.118 0.116 0.0677 0.0786 0.0666 0.0653 0.0599 0.0567 0.0764 0.127
Molybdenum 9.31 4.61 5.79 6.24 6.73 8.59 1.33 1.18 1.23 5.59 5.54 4.46 5.17 3.15 4.66 2.83 3.07 3.3 5.23 8.63 6.52
Nickel 22.4 16.2 17.8 16.5 16.6 20.4 38.6 35.2 35.8 20.7 22.9 20.1 26.8 20.5 24.4 21.9 24.4 23.6 20.4 24.2 21.5
Phosphorus 2340 1850 1920 2080 1970 2210 2070 2110 1930 1820 1930 2030 1560 1640 1460 1630 1630 1660 1970 3000 2380
Phosphorus, Total
Potassium 1750 2310 2320 1420 1420 1340 1130 1090 1160 1480 1510 1600 1400 1270 1410 1650 1960 1840 2120 2100 2180
Selenium 7.02 2.84 3.15 5.65 5.58 10.2 1.95 2.22 1.8 3.39 3.29 2.29 2.63 1.45 1.86 1.66 1.27 1.18 3.49 4.93 4.26
Silver 1.44 0.692 0.664 1.16 1 1.5 0.529 0.527 0.492 0.692 0.799 0.606 0.595 0.513 0.5 0.341 0.42 0.488 0.566 0.722 0.858
Sodium 280 380 330 230 240 230 360 360 380 310 310 320 310 350 320 840 910 870 330 340 360
Strontium 60.9 88 84.2 65.8 69.8 48.1 117 134 127 93.3 93 90.2 68.5 81.3 78.3 71.2 84.3 83.6 67.9 71.5 81
Sulphur
Total Sulphur (%)
Thallium 0.197 0.16 0.162 0.177 0.169 0.179 0.14 0.128 0.118 0.142 0.138 0.136 0.108 0.108 0.108 0.092 0.134 0.124 0.157 0.17 0.163
Tin 0.33 0.33 0.34 0.26 0.31 0.36 0.33 0.35 0.32 0.35 0.34 0.35 0.37 0.29 0.43 0.31 0.4 0.38 0.46 0.3 0.33
Titanium 1320 1330 1330 979 1160 1200 1020 1090 993 1280 1290 1280 974 1140 1240 1570 1710 1520 1140 1240 1250
Uranium 2.23 0.901 0.922 1.15 0.899 1.46 0.394 0.39 0.413 0.818 0.751 0.735 0.935 0.816 1.79 1.33 1.33 1.59 1.06 2.21 1.47
Vanadium 85.9 72.8 74.8 69.9 72.6 84.8 98.3 100 96.4 81.8 82.9 78.3 78.4 71.2 75.4 83.9 87.7 82.1 80.9 96.1 92.8
Zinc 244 141 158 162 161 205 120 117 109 146 150 139 135 103 117 110 122 119 367 936 471
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site SC2 SC2 SC3 SC3 SC3 SC3 SC3 ECM10 ECM10 ECM10 ECM10 ECM10 UR1 UR1 UR1 UR1 UR1 UR1 UR2A UR2A UR2A
Date 9/5/2014 9/5/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/6/2014 9/3/2014 9/3/2014 9/3/2014 9/3/2014 9/3/2014 9/3/2014 9/4/2014 9/4/2014 9/4/2014
Replicate 4 5 1 2 3 4 5 1 2 3 4 5 2 3 4 5 1 2 3
Depth
QA/QC Split
ALS Sample ID L1514845-24 L1514845-25 L1514845-16 L1514845-17 L1514845-18 L1514845-19 L1514845-20 L1514845-11 L1514845-12 L1514845-13 L1514845-14 L1514845-15 L1513779-16 L1513779-21 L1513779-17 L1513779-18 L1513779-19 L1513779-20 L1513779-27 L1513779-28 L1513779-29
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 20 21.6 16.7 19.2 17.4 23.7 16.1 17 23.9 21.7 23.9 16.3 20.1 21.7 16.5 19.7 20.7 18.5 20.5 18.6 22
pH (1:2 soil:water) 8.2 8.05 8.24 8.22 8.15 8.16 8.22 8.3 8.31 8.35 8.4 8.35 8.5 8.49 8.52 8.51 8.5 8.5 8.65 8.63 8.64
Particle Size
Gravel (>2 mm; %) 0.95 0.9 1.45 4.64 <0.10 3.07 4.94 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 0.1 0.23 <0.10 <0.10 <0.10 0.57 <0.10 <0.10
Sand (2.0 - 0.063 mm; %) 68.1 76.9 55.1 66.2 54.3 32.8 62.8 79.6 69.6 84.2 65 87.1 91.1 90.9 58.8 72.8 81.9 70.2 88.8 86.3 87.8
Silt (0.063 mm - 4 µm; %) 29 20.9 40.9 27.4 42.4 60.5 30.5 19.3 29.1 14.8 33.6 12.1 7.81 8.18 38.4 25.3 16.8 27.9 10.2 13 11.5
Clay (<4 µm; %) 1.99 1.27 2.58 1.75 3.26 3.65 1.76 1.1 1.32 1 1.41 0.83 0.96 0.84 2.52 1.91 1.37 1.97 0.49 0.68 0.75
Nutrients
Total Nitrogen (%) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.028 0.024 0.024 0.022 0.027 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Plant Available Phosphate 3.6 5.3 2.4 3.6 4.4 3.4 3.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%)
Total Carbon by Combustion (%)
Total Organic Carbon (%) 0.16 0.16 0.2 0.19 0.18 0.15 0.18 0.42 0.46 0.49 0.46 0.47 0.27 0.26 0.27 0.25 0.27 0.23 0.15 0.11 0.12
CaCO3 Equivalent (%)
Metals
Aluminum 14100 14200 15000 14700 15800 13400 12600 14300 15200 13800 14500 14000 14500 14100 14500 14400 13500 13500 11800 10500 12200
Antimony 2.93 3.53 3.64 3.57 4.02 4.9 4.81 3.85 3.65 4.6 4.07 3.89 5.69 4.82 3.38 3.5 3.83 4.08 2.45 2.65 2.67
Arsenic 44.3 56.3 45.6 47.2 54.1 76.3 63.5 73.4 66.7 99.1 75.2 72.9 84.7 86 51.9 53.9 58.3 69.7 44.5 43.8 40.9
Barium 220 184 254 227 252 127 121 172 192 142 154 139 135 125 213 199 158 129 137 119 155
Beryllium 0.37 0.37 0.4 0.43 0.42 0.39 0.33 0.56 0.55 0.57 0.55 0.54 0.44 0.42 0.42 0.45 0.4 0.4 0.28 0.27 0.28
Bismuth 0.69 0.95 0.68 0.47 0.87 1.02 0.53 <0.10 <0.10 <0.10 <0.10 <0.10 0.64 0.45 0.27 0.3 0.29 0.44 0.49 0.67 0.55
Boron <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Cadmium 1.65 2.39 1.54 1.57 2.22 1.89 1.64 0.812 0.753 0.835 0.72 0.741 1.64 1.49 1.23 1.2 1.19 1.27 0.788 0.81 0.789
Calcium 17700 15000 19400 19000 17600 17500 17300 28100 30200 29600 29000 29000 21400 20800 22200 21600 21300 20800 14500 14500 15500
Chromium 18.4 18.5 21.6 21.4 20.7 18.9 18.1 35.6 37.2 35 36.2 35.3 29.5 28.4 27.1 26.5 26.4 24.7 32.3 30.1 32
Cobalt 18.6 21.4 19.3 19.2 20.4 22.8 21.2 16.4 16.3 17.5 16.9 16 23.2 22.6 17.3 16.9 17.7 18.8 18.2 17.7 17.3
Copper 195 243 177 172 211 218 176 74.9 75 79.3 75.7 73.2 155 162 134 129 130 139 100 98.9 99.7
Iron 43100 48500 46200 45500 48600 53100 48300 37900 38500 40500 39800 37900 56100 55300 40600 41500 42700 45100 53200 51900 49600
Lead 17.9 17.7 18.9 18.3 20.7 26.2 22.7 19.7 19.2 21.1 20.1 20.7 28.5 24.3 17.6 18.7 19.1 20 29.2 23.8 26.1
Lithium 7.6 7 9.3 9.4 9.5 8.9 8.3 13 13.8 12.6 13.2 12.9 11.1 11.1 11 10.8 10.2 10.4 7.6 6.8 7.9
Magnesium 8510 8710 9340 9310 9580 8300 8070 11400 12200 11300 11700 11300 10600 10500 10400 10300 9910 9870 8170 7320 8540
Manganese 706 799 764 757 867 716 684 800 850 786 823 803 883 866 791 767 740 741 530 477 547
Mercury 0.0653 0.0829 0.0965 0.0882 0.104 0.134 0.12 0.152 0.14 0.15 0.137 0.164 0.167 0.168 0.109 0.115 0.116 0.125 0.0747 0.0811 0.0761
Molybdenum 4.93 6.06 6.14 6.26 6.59 6.69 7 1.35 1.48 1.39 1.42 1.39 5.93 5.85 4.09 4.46 4.67 4.67 2.97 3.09 3.06
Nickel 19 20.9 20.3 20.5 20.9 21.4 19.5 36.6 36.5 37.3 37.2 35.9 32.4 32.6 26.5 26.9 26.7 26.7 24 23.1 23.6
Phosphorus 1940 2250 2180 1970 2280 2340 2190 1950 1900 2250 2130 1940 2130 2160 1880 2010 2040 2230 2340 2430 2200
Phosphorus, Total
Potassium 2460 2270 2050 1940 2080 1740 1570 1010 1080 920 930 920 1390 1390 1610 1480 1360 1340 1110 1000 1210
Selenium 2.74 3.65 2.91 3.01 3.47 4.32 4.07 2.96 2.62 3.58 3.09 2.9 4.64 4.64 2.62 2.82 3.07 3.55 2.52 2.42 2.52
Silver 0.599 0.67 0.658 0.624 0.838 0.93 1.02 0.579 0.546 1.07 0.684 0.698 0.936 0.864 0.646 0.639 0.635 0.883 0.559 0.569 0.686
Sodium 370 340 390 340 390 320 290 330 360 300 320 300 240 230 330 330 290 280 310 290 330
Strontium 83 70.6 96.9 93.6 88.5 80.1 77.7 121 130 129 124 124 94.8 91.4 102 97.2 94.6 90.2 64.4 62.7 69.6
Sulphur
Total Sulphur (%)
Thallium 0.167 0.169 0.178 0.161 0.177 0.179 0.152 0.135 0.127 0.146 0.139 0.135 0.177 0.168 0.146 0.162 0.141 0.144 0.109 0.102 0.111
Tin 0.31 0.3 0.4 0.4 0.4 0.32 0.29 0.31 0.32 0.3 0.31 0.28 0.32 0.3 0.29 0.28 0.3 0.3 0.28 0.29 0.3
Titanium 1260 1220 1590 1520 1530 1180 1140 1170 1230 1140 1080 1080 1130 1110 1180 1300 1170 1020 1180 1040 1210
Uranium 1.07 1.02 1.04 0.969 1.09 1.4 0.96 0.373 0.4 0.432 0.371 0.356 0.85 0.769 0.674 0.655 0.666 0.745 2.17 2.33 2.22
Vanadium 85.6 88.5 95.6 93.3 93.4 89.4 83.3 96.2 101 96.9 96.5 93.8 102 100 89 90.5 88.4 86.1 115 112 108
Zinc 174 230 161 167 206 182 159 118 118 123 117 113 166 163 143 141 138 144 97.7 92.9 97.9
Note: All units in mg/kg unless otherwise noted.
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Appendix H-2.  Sediment Quality, 2008 to 2016

Site UR2A UR2A UR2 UR2 UR2 UR2 UR2 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 UR2A UR2A UR2A UR2A UR2A UR2A
Date 9/4/2014 9/4/2014 9/3/2014 9/3/2014 9/3/2014 9/3/2014 9/3/2014 9/7/2016 9/7/2016 9/7/2016 9/7/2016 9/7/2016 9/7/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016 9/8/2016
Replicate 4 5 1 2 3 4 5 1 2 3 5 1 2 3 5
Depth
QA/QC Split Split
ALS Sample ID L1513779-30 L1513779-31 L1513779-11 L1513779-12 L1513779-13 L1513779-14 L1513779-15 L1827199-1 L1827199-2 L1827199-3 L1827199-4 L1827199-12 L1827199-5 L1827199-6 L1827199-7 L1827199-8 L1827199-11 L1827199-9 L1827199-10
Fraction 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
Physical
Moisture 20.1 18.7 22.3 20.7 12.9 18.8 12.3 23.2 24.5 23 24.5 24.1 26.1 22.7 14.4 19.9 20.5 20.3 20.1
pH (1:2 soil:water) 8.45 8.49 8.52 8.17 8.71 8.62 8.62 8.39 8.43 8.51 8.46 8.52 8.48 8.53 8.58 8.52 8.53 8.52 8.52
Particle Size
Gravel (>2 mm; %) 0.15 0.77 0.1 6.26 43.2 24.9 22.1 0.14 16.7 16.2 4.73 <0.10 23.7 3.35 10.4 0.47 <0.10 0.11 <0.10
Sand (2.0 - 0.063 mm; %) 82.3 86.9 95 48.2 53.4 69.3 70.3 76.3 67.9 74.7 79.5 82.3 62.4 89.9 82.4 93.2 85 85.1 81.7
Silt (0.063 mm - 4 µm; %) 16.8 11.6 4.36 42.8 3.03 5.38 7.1 21.9 14.1 8.21 14.6 16.4 12.9 6.1 6.57 5.7 13.9 13.8 17
Clay (<4 µm; %) 0.77 0.71 0.51 2.71 0.39 0.44 0.54 1.68 1.2 0.94 1.18 1.29 1.05 0.68 0.66 0.67 0.99 0.98 1.26
Nutrients
Total Nitrogen (%) <0.020 <0.020 <0.020 0.023 <0.020 <0.020 <0.020 <0.020 <0.020 0.026 0.022 0.02 0.02 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Plant Available Phosphate <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Cyanide
Cyanide, Total <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Organic/Inorganic Carbon
Total Inorganic Carbon (%)
Total Carbon by Combustion (%)
Total Organic Carbon (%) 0.13 0.11 0.12 0.34 0.14 0.11 <0.10 0.32 0.41 <0.20 0.29 0.33 0.876 0.117 0.081 0.135 0.198 0.077 0.212
CaCO3 Equivalent (%)
Metals
Aluminum 11100 12500 11900 16100 11200 11000 11900 17600 15700 16100 15200 16700 14600 12700 13000 13600 14000 17400 14600
Antimony 2.38 2.82 1.94 2.11 2.36 2.06 1.78 4.7 4.74 4.63 3.83 4.14 4.62 2.4 2.54 2.23 2.29 2.87 2.45
Arsenic 39.3 48.6 29.4 25.1 39.3 31.4 24.5 96.3 101 91.3 72.6 76.5 93.2 43.1 43.4 36.1 36 41.1 35.2
Barium 172 156 132 245 149 134 157 240 218 203 199 216 152 173 188 184 222 273 218
Beryllium 0.3 0.32 0.27 0.37 0.28 0.28 0.29 0.76 0.65 0.67 0.64 0.69 0.57 0.35 0.36 0.37 0.39 0.47 0.4
Bismuth 0.54 1.34 0.28 0.29 0.75 0.66 0.56 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.46 0.61 0.38 0.42 0.65 0.77
Boron <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Cadmium 0.73 0.783 0.636 1.01 0.686 0.781 0.675 0.7 0.692 0.733 0.603 0.632 0.631 0.992 0.866 0.958 0.881 1.12 0.877
Calcium 14700 14500 13400 15100 14000 13700 13700 36200 31700 32700 32800 35700 31000 15800 16800 17100 18100 21200 18700
Chromium 31 34.8 32 31.5 36.7 32.7 27.6 42.2 39.6 41.1 37.4 40.7 36.8 30.6 31.7 33.3 32.6 40.4 33.8
Cobalt 16 18.4 16 16.8 17.4 17 14.8 20.2 19.6 20 17.1 18.4 18.3 16.7 16.8 17.3 16.6 19.8 16.6
Copper 93 103 85.1 113 85.4 85.9 79.1 91.3 87.3 87.8 77.5 83 83.8 95.9 97 96.1 93.9 116 93.6
Iron 47800 57200 47200 39200 54000 51600 39000 48000 44800 45500 40700 44600 42600 41400 41500 42000 39700 48700 39500
Lead 22 25.6 21.8 17.5 22.1 24.3 14 25.9 24.8 25.2 20.8 21.4 23.5 19.9 19.4 20.7 17 21.6 17.8
Lithium 7.2 7.9 8.3 10.8 7.5 7.1 7.7 16.2 14 14.9 14.1 15.7 13.3 8.7 9.1 9.4 9.8 11.7 10.3
Magnesium 7510 8600 8360 10800 7770 7660 8170 14400 12900 13400 12800 14100 12400 9310 9540 10000 10200 12600 10700
Manganese 481 552 538 712 499 492 510 998 907 967 907 987 875 611 634 660 680 833 696
Mercury 0.0746 0.0842 0.0621 0.072 0.0854 0.0588 0.0642 0.147 0.161 0.162 0.147 0.156 0.145 0.0792 0.0828 0.0854 0.0737 0.0821 0.0945
Molybdenum 3.06 3.35 2.69 2.92 3.48 2.89 2.54 1.46 1.36 1.39 1.27 1.34 1.24 2.72 2.77 3.17 2.93 3.48 2.88
Nickel 22.3 24.7 23.4 26.7 24.2 22.9 21.7 40.1 38.3 41 34.9 37.9 36.3 24.5 24.9 27 25.9 31.4 26.8
Phosphorus 2150 2230 1790 1730 2100 1950 1850 2630 2480 2240 2160 2350 2380 1900 1860 1810 1900 2290 1860
Phosphorus, Total
Potassium 1130 1190 1150 1750 1080 1080 1090 1460 1370 1320 1210 1270 1040 1420 1440 1440 1530 1970 1570
Selenium 2.05 2.61 1.92 1.56 2.09 2.07 1.58 2.8 2.95 2.96 2.15 2.4 2.75 2.19 2.16 2.08 1.8 2.21 1.71
Silver 0.567 0.669 0.452 0.458 0.753 0.414 0.417 0.708 0.763 0.776 0.601 0.625 0.786 0.528 0.533 0.581 0.499 0.663 0.518
Sodium 340 350 430 640 420 410 470 470 430 450 390 430 360 380 370 370 410 500 410
Strontium 67.3 67.2 63.7 79.8 65.4 63.3 66.6 164 145 149 147 158 139 77.3 80.5 83.5 87.4 104 90.1
Sulphur
Total Sulphur (%)
Thallium 0.096 0.105 0.087 0.136 0.095 0.091 0.082 0.168 0.164 0.168 0.138 0.145 0.144 0.123 0.124 0.125 0.129 0.151 0.138
Tin 0.3 0.34 0.25 0.35 0.31 0.31 0.28 0.43 0.4 0.38 0.32 0.35 0.31 0.3 0.3 0.28 0.32 0.4 0.33
Titanium 1280 1360 1030 1490 1190 1130 1150 1420 1380 1280 1110 1190 1030 1170 1180 1240 1240 1590 1270
Uranium 2.41 2.66 3.01 1.57 3.33 2.67 1.5 0.51 0.456 0.447 0.396 0.438 0.383 1.73 1.2 1.06 0.958 1.26 1.03
Vanadium 108 128 104 88 121 115 85.8 127 115 115 107 116 106 90.7 92.4 94.9 90.5 112 90.9
Zinc 86.7 99.3 85.1 121 85.2 89.5 84 120 114 121 103 111 108 104 103 109 107 132 107
Note: All units in mg/kg unless otherwise noted.
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Appendix H-3.  Sediment Hydrocarbons, 2008 and 2013

Site SC2
Date 9/10/2008
Replicate 1 1 2 3 1 2 3 1 2 3
ALS Sample ID L683687-22 L1360633-13 L1360633-14 L1360633-15 L1359398-13 L1359398-14 L1359398-15 L1359398-10 L1359398-11 L1359398-12
Fraction Whole Whole Whole Whole Whole Whole Whole Whole Whole Whole
Moisture (%) 12.4 22.1 25.2 24.4 15.8 19.6 15.3 24 22.9 16.2
Hydrocarbons
EPH10-19 <200 <200 <200 <200 <200 <200 <200 <200 <200
EPH19-32 <200 <200 <200 <200 <200 <200 <200 <200 <200
LEPH <200 <200 <200 <200 <200 <200 <200 <200 <200
HEPH <200 <200 <200 <200 <200 <200 <200 <200 <200
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.040 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acenaphthylene <0.050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Anthracene <0.050 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz[a]anthracene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[a]pyrene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[b]fluoranthene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[b,j,k]fluoranthene <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
Benzo[g,h,i]perylene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[k]fluoranthene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Dibenz.ah.anthracene <0.050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluoranthene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Fluorene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Indeno[1,2,3-c,d]pyrene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
2-Methylnaphthalene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Naphthalene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Phenanthrene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Pyrene <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Surrogate: Acenaphthene d10 (%) 87 93.5 97.9 101.3 83.5 89.6 94.2 81.8 88.2 91.7
Surrogate: Chrysene d12 (%) 73 70 33.7 47.2 51.2 75.5 72.2 Not Reportable 42.2 34.7
Surrogate: Naphthalene d8 (%) 88 91.7 97 100.5 83.1 88.3 92.3 82.4 85.9 91.4
Surrogate: Phenanthrene d10 (%) 85 95.4 93.9 98.4 79.9 85.9 89.3 76.1 85.5 85.7
B[a]P Total Potency Equivalent <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
IACR (CCME) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

SC2
9/5/2013

SC3
9/4/2013

ECM10
9/4/2013
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Appendix H-3.  Sediment Hydrocarbons, 2008 and 2013

Site
Date
Replicate 1 2 3 1 2 3 1 2 3
ALS Sample ID L1359398-7 L1359398-8 L1359398-9 L1359398-4 L1359398-5 L1359398-6 L1359398-1 L1359398-2 L1359398-3
Fraction Whole Whole Whole Whole Whole Whole Whole Whole Whole
Moisture (%) 18.4 28 17 18.4 22 22.1 28.6 21.5 30
Hydrocarbons
EPH10-19 <200 <200 <200 <200 <200 <200 <200 <200 <200
EPH19-32 <200 <200 <200 <200 <200 <200 <200 <200 <200
LEPH <200 <200 <200 <200 <200 <200 <200 <200 <200
HEPH <200 <200 <200 <200 <200 <200 <200 <200 <200
Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acenaphthylene <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Anthracene <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz[a]anthracene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[a]pyrene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[b]fluoranthene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[b,j,k]fluoranthene <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
Benzo[g,h,i]perylene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[k]fluoranthene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Dibenz.ah.anthracene <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluoranthene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Fluorene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Indeno[1,2,3-c,d]pyrene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
2-Methylnaphthalene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Naphthalene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Phenanthrene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Pyrene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Surrogate: Acenaphthene d10 (%) 92.2 93.8 91.3 91.9 96 96.9 102.7 91.6 85.7
Surrogate: Chrysene d12 (%) Not Reportable 61.7 Not Reportable 71 68.7 84.1 95.9 76.7 Not Reportable
Surrogate: Naphthalene d8 (%) 93.3 93.8 90.7 92.2 96.9 97 102.8 91.6 86.5
Surrogate: Phenanthrene d10 (%) 87.4 92.3 93 91.3 98.2 95.3 103.9 89.2 86.3
B[a]P Total Potency Equivalent <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
IACR (CCME) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

UR1
9/3/2013

UR2A
9/2/2013

UR2
9/2/2013
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Appendix H-4.  Sediment Quality Relative Percent Difference Results, 2009 to 2016

Site
Date
Replicate
ALS Sample ID L1827199-4 L1827199-12 RPD (%) L810729-29 L810729-55 RPD (%) L810729-54 L810729-41 RPD (%) L807781-16 L807781-7 RPD (%) L810729-51 L810729-4 RPD (%) L1513779-16 L1513779-21 RPD (%) L1827199-11 L1827199-9 RPD (%)
Physical
Moisture 24.5 24.1 1.6 17.3 18.3 5.6 17.1 15.7 8.5 57.7 60.8 5.2 20.2 18.5 8.8 20.1 21.7 7.7 20.5 20.3 1.0
pH (1:2 soil:water) 8.46 8.52 0.7 7.8 8.1 3.8 8.33 8.31 0.2 8.27 8.14 1.6 8.39 8.2 2.3 8.5 8.49 0.1 8.53 8.52 0.1
Particle Size
Gravel (>2 mm; %) 4.73 <0.10 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a 0.11 0.1 n/a <0.10 0.11 n/a
Sand (2.0 - 0.063 mm; %) 79.5 82.3 3.5 94 93 1.1 84 85 1.2 <1.0 <1.0 n/a 87 87 0.0 91.1 90.9 0.2 85 85.1 0.1
Silt (0.063 mm - 4 µm; %) 14.6 16.4 11.6 6 6 0.0 15 13 14.3 41 53 25.5 12 12 0.0 7.81 8.18 4.6 13.9 13.8 0.7
Clay (<4 µm; %) 1.18 1.29 8.9 <1.0 1 n/a 2 2 n/a 58 47 21.0 1 1 n/a 0.96 0.84 13.3 0.99 0.98 1.0
Organic/Inorganic Carbon
Total Inorganic Carbon (%) 0.172 0.181 n/a 0.375 0.386 n/a 0.516 0.432 n/a 0.179 0.159 n/a
Total Carbon by Combustion (%) 0.3 0.2 n/a 0.6 0.5 n/a 0.9 1 10.5 0.2 0.2 n/a
Total Organic Carbon (%) 0.29 0.33 n/a 0.13 <0.10 n/a 0.22 0.16 n/a 0.38 0.49 n/a <0.10 <0.10 n/a 0.27 0.26 n/a 0.198 0.077 n/a
CaCO3 Equivalent (%) 1.68 1.73 n/a 3.42 3.43 n/a 4.57 3.98 13.8 1.73 1.57 n/a
Nutrients
Total Nitrogen (%) 0.022 0.02 n/a 0.033 0.025 n/a 0.033 0.029 n/a 0.101 0.1 n/a 0.021 0.026 n/a <0.020 <0.020 n/a <0.020 <0.020 n/a
Phosphate <2.0 <2.0 n/a <2.0 <2.0 n/a <2.0 <2.0 n/a <2.0 <2.0 n/a
Cyanides
Cyanide, Total <0.050 <0.050 n/a <3.0 <3.0 n/a <3.0 <3.0 n/a <3.0 <3.0 n/a <3.0 <3.0 n/a <0.050 <0.050 n/a <0.050 <0.050 n/a
Metals
Aluminum 15200 16700 9.4 9430 10400 9.8 14100 14400 2.1 26000 28200 8.1 12300 11500 6.7 14500 14100 2.8 14000 17400 21.7
Antimony 3.83 4.14 7.8 27 25 n/a <10 <10 n/a 16 15 n/a <10 <10 n/a 5.69 4.82 16.6 2.29 2.87 22.5
Arsenic 72.6 76.5 5.2 179 167 6.9 71.6 67.5 5.9 103 101 2.0 10 8.8 n/a 84.7 86 1.5 36 41.1 13.2
Barium 199 216 8.2 44.9 89.8 66.7 217 251 14.5 506 555 9.2 163 154 5.7 135 125 7.7 222 273 20.6
Beryllium 0.64 0.69 7.5 <0.50 <0.50 n/a <0.50 <0.50 n/a 0.62 0.67 n/a <0.50 <0.50 n/a 0.44 0.42 n/a 0.39 0.47 n/a
Bismuth <0.10 <0.10 n/a <20 <20 n/a <20 <20 n/a <20 <20 n/a <20 <20 n/a 0.64 0.45 n/a 0.42 0.65 n/a
Boron <10 <10 n/a <10 <10 n/a <10 <10 n/a
Cadmium 0.603 0.632 4.7 3.59 2.81 24.4 1.96 2.04 n/a 1.16 1.18 n/a 0.66 <0.50 n/a 1.64 1.49 9.6 0.881 1.12 23.9
Calcium 32800 35700 8.5 11600 11800 1.7 22900 23100 0.9 20900 16400 24.1 15900 15700 1.3 21400 20800 2.8 18100 21200 15.8
Chromium 37.4 40.7 8.5 2.9 3.5 n/a 17.7 16.7 5.8 22.8 23.4 2.6 45.7 40.4 12.3 29.5 28.4 3.8 32.6 40.4 21.4
Cobalt 17.1 18.4 7.3 36.5 36.1 1.1 22 21.5 2.3 20.6 20.6 0.0 17.4 16.7 4.1 23.2 22.6 2.6 16.6 19.8 17.6
Copper 77.5 83 6.9 464 462 0.4 219 224 2.3 521 537 3.0 74.6 67.3 10.3 155 162 4.4 93.9 116 21.1
Iron 40700 44600 9.1 119000 118000 0.8 53400 52400 1.9 52000 52500 1.0 46600 42700 8.7 56100 55300 1.4 39700 48700 20.4
Lead 20.8 21.4 2.8 100 86 n/a <30 <30 n/a 56 56 n/a 34 31 n/a 28.5 24.3 15.9 17 21.6 23.8
Lithium 14.1 15.7 n/a 13.1 13.7 4.5 10.6 11 3.7 26 26.6 2.3 6.6 6.1 n/a 11.1 11.1 n/a 9.8 11.7 n/a
Magnesium 12800 14100 9.7 4800 5220 8.4 9750 9810 0.6 15400 15400 0.0 8940 8710 2.6 10600 10500 0.9 10200 12600 21.1
Manganese 907 987 8.4 577 598 3.6 725 729 0.6 1540 1520 1.3 440 424 3.7 883 866 1.9 680 833 20.2
Mercury 0.147 0.156 5.9 0.673 0.679 0.9 0.15 0.167 10.7 0.457 0.451 1.3 <0.0050 <0.0050 n/a 0.167 0.168 0.6 0.0737 0.0821 10.8
Molybdenum 1.27 1.34 5.4 35.8 37.1 3.6 12.4 14.9 n/a 5.1 5.1 n/a 5.4 4.9 n/a 5.93 5.85 1.4 2.93 3.48 17.2
Nickel 34.9 37.9 8.2 7.4 8.3 n/a 20.3 20.1 n/a 20.9 21.1 n/a 25.6 26.5 3.5 32.4 32.6 0.6 25.9 31.4 19.2
Phosphorus 2160 2350 8.4 2190 2210 0.9 2160 2170 0.5 1440 1420 1.4 1790 1870 4.4 2130 2160 1.4 1900 2290 18.6
Phosphorus, Total 1040 817 24.0 1180 1260 6.6 1450 1320 9.4 1010 1150 13.0
Potassium 1210 1270 4.8 710 920 n/a 1750 1840 5.0 3450 4270 21.2 1360 1260 7.6 1390 1390 0.0 1530 1970 25.1
Selenium 2.15 2.4 11.0 24 22.5 6.5 <8.0 <8.0 n/a <3.0 <3.0 n/a <2.0 <2.0 n/a 4.64 4.64 0.0 1.8 2.21 20.4
Silver 0.601 0.625 3.9 3.6 3.2 n/a <2.0 <2.0 n/a <2.0 <2.0 n/a <2.0 <2.0 n/a 0.936 0.864 8.0 0.499 0.663 28.2
Sodium 390 430 n/a <200 <200 n/a 250 260 n/a 240 410 n/a 380 360 n/a 240 230 n/a 410 500 n/a
Strontium 147 158 7.2 35.2 45.2 24.9 99.8 103 3.2 105 93.7 11.4 73.4 69.3 5.7 94.8 91.4 3.7 87.4 104 17.3

Notes:
All units are in mg/kg unless otherwise noted.
n/a = not applicable when values are less than five times the detection limit.
Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.
Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.

UR1
9/3/2014

1

UR2A
9/8/2016

4
8/1/2009
SUNR

11

ECM10
9/7/2016

4

MC1
8/1/2009

1
8/1/2009

SC3

1

SUL
8/1/2009
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Appendix H-4.  Sediment Quality Relative Percent Difference Results, 2009 to 2016

Site
Date
Replicate
ALS Sample ID L1827199-4 L1827199-12 RPD (%) L810729-29 L810729-55 RPD (%) L810729-54 L810729-41 RPD (%) L807781-16 L807781-7 RPD (%) L810729-51 L810729-4 RPD (%) L1513779-16 L1513779-21 RPD (%) L1827199-11 L1827199-9 RPD (%)

UR1
9/3/2014

1

UR2A
9/8/2016

4
8/1/2009
SUNR

11

ECM10
9/7/2016

4

MC1
8/1/2009

1
8/1/2009

SC3

1

SUL
8/1/2009

Sulphur 2820 3320 16.3 960 1120 15.4
Total Sulphur (%) 4.35 4.49 3.2 1.17 1.16 0.9
Thallium 0.138 0.145 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a <1.0 <1.0 n/a 0.177 0.168 n/a 0.129 0.151 n/a
Tin 0.32 0.35 n/a <5.0 <5.0 n/a <5.0 <5.0 n/a <5.0 <5.0 n/a <5.0 <5.0 n/a 0.32 0.3 n/a 0.32 0.4 n/a
Titanium 1110 1190 7.0 1100 1480 29.5 1400 1450 3.5 600 604 0.7 1650 1270 26.0 1130 1110 1.8 1240 1590 24.7
Uranium 0.396 0.438 10.1 0.85 0.769 10.0 0.958 1.26 27.2
Vanadium 107 116 8.1 43.9 56.1 24.4 85.4 85.2 0.2 94 96.2 2.3 118 103 13.6 102 100 2.0 90.5 112 21.2
Zinc 103 111 7.5 223 226 1.3 156 159 1.9 224 233 3.9 51.6 51 1.2 166 163 1.8 107 132 20.9

Notes:
All units are in mg/kg unless otherwise noted.
n/a = not applicable when values are less than five times the detection limit.
Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.
Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix H-5.  Stream Periphyton Biomass, 2008 to 2017

Site Replicate Date ALS Sample ID
Area Sampled 

(cm2)
Detection 
Limit (µg)

Filtered 
Volume (mL)

Total Volume 
(mL)

Filtered 
(%)

Chlorophyll α 
(µg)

Chlorophyll α 
(µg/cm2)

MCTR 1 8/13/2008 L676275-4 12.0 0.00 150 300 0.50 1.01 0.084
MCTR 2 8/13/2008 L676275-5 12.0 0.02 150 300 0.50 7.52 0.626
MCTR 3 8/13/2008 L676275-6 12.0 0.00 150 300 0.50 0.69 0.058
MC1 1 8/13/2008 L676275-1 30.0 0.00 150 300 0.50 0.30 0.010
MC1 2 8/13/2008 L676275-2 30.0 0.00 150 300 0.50 0.17 0.006
MC1 3 8/13/2008 L676275-3 30.0 0.00 150 300 0.50 0.86 0.029
SCT 1 8/19/2008 L676275-76 6.0 0.01 100 300 0.33 0.07 0.012
SCT 2 8/19/2008 L676275-77 6.0 0.01 100 300 0.33 0.18 0.029
SCT 3 8/19/2008 L676275-78 6.0 0.01 100 300 0.33 0.24 0.040
SC1 1 8/19/2008 L676275-70 12.0 0.01 100 300 0.33 0.23 0.020
SC1 2 8/19/2008 L676275-71 12.0 0.01 100 300 0.33 0.48 0.040
SC1 3 8/19/2008 L676275-72 12.0 0.01 100 300 0.33 0.88 0.073
SC2 1 8/18/2008 L676275-58 6.0 0.00 150 300 0.50 0.56 0.093
SC2 2 8/18/2008 L676275-59 6.0 0.00 150 300 0.50 0.04 0.007
SC2 3 8/18/2008 L676275-60 6.0 0.00 150 300 0.50 0.21 0.035
SC3 1 8/19/2008 L676275-73 6.0 0.01 100 300 0.33 0.34 0.056
SC3 2 8/19/2008 L676275-74 6.0 0.01 100 300 0.33 0.03 0.005
SC3 3 8/19/2008 L676275-75 6.0 0.01 100 300 0.33 0.12 0.020
EUR2 1 8/17/2008 L676275-49 6.0 0.01 50 300 0.17 1.69 0.282
EUR2 2 8/17/2008 L676275-50 6.0 0.01 100 300 0.33 0.78 0.130
EUR2 3 8/17/2008 L676275-51 6.0 0.01 100 300 0.33 0.74 0.123
CC1 1 8/18/2008 L676275-64 6.0 0.00 100 300 0.33 0.02 0.003
CC1 2 8/18/2008 L676275-65 6.0 0.00 100 300 0.33 0.02 0.003
CC1 3 8/18/2008 L676275-66 6.0 0.00 100 300 0.33 0.01 0.002
UR0 1 8/17/2008 L676275-46 6.0 0.06 100 300 0.33 12.60 2.100
UR0 2 8/17/2008 L676275-47 6.0 0.01 100 300 0.33 4.77 0.795
UR0 3 8/17/2008 L676275-48 6.0 0.06 100 300 0.33 13.10 2.183
ECM8 1 8/18/2008 L676275-61 6.0 0.01 100 300 0.33 0.62 0.103
ECM8 2 8/18/2008 L676275-62 6.0 0.01 100 300 0.33 1.04 0.173
ECM8 3 8/18/2008 L676275-63 6.0 0.01 100 300 0.33 2.26 0.377
UR1A 1 8/17/2008 L676275-55 6.0 0.01 100 300 0.33 0.79 0.132
UR1A 2 8/17/2008 L676275-56 6.0 0.01 100 300 0.33 0.23 0.038
UR1A 3 8/17/2008 L676275-57 6.0 0.01 100 300 0.33 0.11 0.018
UR1 1 8/19/2008 L676275-79 6.0 0.01 100 300 0.33 0.10 0.016
UR1 2 8/19/2008 L676275-80 6.0 0.01 100 300 0.33 0.03 0.005
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Appendix H-5.  Stream Periphyton Biomass, 2008 to 2017

Site Replicate Date ALS Sample ID
Area Sampled 

(cm2)
Detection 
Limit (µg)

Filtered 
Volume (mL)

Total Volume 
(mL)

Filtered 
(%)

Chlorophyll α 
(µg)

Chlorophyll α 
(µg/cm2)

UR1 3 8/19/2008 L676275-81 6.0 0.01 100 300 0.33 1.24 0.207
SUNR 1 8/13/2008 L676275-7 12.0 0.04 150 300 0.50 13.86 1.155
SUNR 2 8/13/2008 L676275-8 12.0 0.02 150 300 0.50 10.59 0.883
SUNR 3 8/13/2008 L676275-9 12.0 0.08 150 300 0.50 24.00 2.000
MCTR 1 8/20/2009 L810576-64 8.0 0.01 0.24 0.030
MCTR 2 8/20/2009 L810576-65 8.0 0.01 0.73 0.091
MCTR 3 8/20/2009 L810576-66 8.0 0.01 1.49 0.186
MC1 1 8/20/2009 L810576-61 8.0 0.01 0.87 0.108
MC1 2 8/20/2009 L810576-62 8.0 0.01 0.13 0.016
MC1 3 8/20/2009 L810576-63 8.0 0.01 0.08 0.010
SCT 1 8/21/2009 L810576-76 8.0 0.01 0.15 0.019
SCT 2 8/21/2009 L810576-77 8.0 0.01 0.06 0.007
SCT 3 8/21/2009 L810576-78 8.0 0.01 0.19 0.024
SC1 1 8/21/2009 L810576-67 8.0 0.01 1.12 0.140
SC1 2 8/21/2009 L810576-68 8.0 0.10 18.70 2.338
SC1 3 8/21/2009 L810576-69 8.0 0.10 3.56 0.445
SC2 1 8/21/2009 L810576-70 8.0 0.01 0.08 0.010
SC2 2 8/21/2009 L810576-71 8.0 0.01 0.01 0.002
SC2 3 8/21/2009 L810576-72 8.0 0.01 0.04 0.004
SC3 1 8/21/2009 L810576-73 8.0 0.01 <0.010 0.001
SC3 2 8/21/2009 L810576-74 8.0 0.01 0.02 0.003
SC3 3 8/21/2009 L810576-75 8.0 0.01 0.11 0.014
EUR2 1 8/16/2009 L810576-1 8.0 0.10 3.70 0.463
EUR2 2 8/16/2009 L810576-2 8.0 0.01 1.50 0.188
EUR2 3 8/16/2009 L810576-3 8.0 0.10 3.40 0.425
CC1 1 8/19/2009 L810576-7 12.0 0.01 2.12 0.177
CC1 2 8/19/2009 L810576-8 16.0 0.10 10.60 0.663
CC1 3 8/19/2009 L810576-9 16.0 0.10 3.12 0.195
ECM8 1 8/21/2009 L810576-4 8.0 0.01 0.04 0.005
ECM8 2 8/21/2009 L810576-5 8.0 0.01 2.09 0.261
ECM8 3 8/21/2009 L810576-6 8.0 0.10 3.53 0.441
UR1A 1 8/14/2009 L810576-16 12.0 0.01 0.08 0.007
UR1A 2 8/14/2009 L810576-17 12.0 0.01 0.21 0.018
UR1A 3 8/14/2009 L810576-18 16.0 0.01 1.76 0.110
UR1 1 8/14/2009 L810576-10 16.0 0.01 0.02 0.001
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Appendix H-5.  Stream Periphyton Biomass, 2008 to 2017

Site Replicate Date ALS Sample ID
Area Sampled 

(cm2)
Detection 
Limit (µg)

Filtered 
Volume (mL)

Total Volume 
(mL)

Filtered 
(%)

Chlorophyll α 
(µg)

Chlorophyll α 
(µg/cm2)

UR1 2 8/14/2009 L810576-11 16.0 0.01 0.02 0.001
UR1 3 8/14/2009 L810576-12 12.0 0.01 0.04 0.003
UR2 1 8/14/2009 L810576-13 16.0 0.01 0.03 0.002
UR2 2 8/14/2009 L810576-14 12.0 0.01 0.01 0.001
UR2 3 8/14/2009 L810576-15 12.0 0.01 0.02 0.002
SUNR 1 8/22/2009 L810576-19 8.0 0.01 0.85 0.106
SUNR 2 8/22/2009 L810576-20 8.0 0.10 4.11 0.514
SUNR 3 8/22/2009 L810576-21 8.0 0.10 2.69 0.336
GC-1 1 8/29/2010 L927315-4 28.8 0.01 3.10 0.107
GC-1 2 8/29/2010 L927315-5 28.8 0.01 1.94 0.067
GC-1 3 8/29/2010 L927315-6 28.8 0.01 2.89 0.100
GC-1 4 8/29/2010 L927315-7 28.8 0.01 2.73 0.095
GC-1 5 8/29/2010 L927315-8 28.8 0.01 8.52 0.295
SC2 1 9/5/2013 L1362898-25 58.9 0.01 1.00 0.07 0.001
SC2 2 9/5/2013 L1362898-26 58.9 0.01 1.00 0.08 0.001
SC2 3 9/5/2013 L1362898-27 58.9 0.01 1.00 0.32 0.005
SC3 1 9/5/2013 L1362898-22 58.9 0.01 1.00 2.31 0.039
SC3 2 9/5/2013 L1362898-23 58.9 0.10 1.00 3.19 0.054
SC3 3 9/5/2013 L1362898-24 58.9 0.01 1.00 0.33 0.006
ECM10 1 9/4/2013 L1362898-19 58.9 0.10 40 87 0.46 6.60 0.244
ECM10 2 9/4/2013 L1362898-20 58.9 0.10 40 70 0.57 6.15 0.183
ECM10 3 9/4/2013 L1362898-21 58.9 0.10 40 141 0.28 3.99 0.239
UR1 1 9/3/2013 L1362898-16 58.9 0.10 20 103 0.19 4.14 0.362
UR1 2 9/3/2013 L1362898-17 58.9 0.10 1.00 2.97 0.050
UR1 3 9/3/2013 L1362898-18 58.9 0.10 1.00 7.13 0.121
UR2A 1 9/2/2013 L1362898-13 58.9 0.01 20 114 0.18 2.26 0.219
UR2A 2 9/2/2013 L1362898-14 58.9 0.10 20 105 0.19 4.35 0.388
UR2A 3 9/2/2013 L1362898-15 58.9 0.10 20 96 0.21 7.12 0.580
UR2 1 9/2/2013 L1362898-10 58.9 0.10 1.00 10.80 0.183
UR2 2 9/2/2013 L1362898-11 58.9 0.10 20 116 0.17 4.36 0.429
UR2 3 9/2/2013 L1362898-12 58.9 0.10 23 102 0.23 5.34 0.402
SC2 1 9/5/2014 L1518549-22 58.9 0.01 60 220 0.27 0.06 0.004
SC2 2 9/5/2014 L1518549-23 58.9 0.01 60 235 0.26 0.04 0.003
SC2 3 9/5/2014 L1518549-24 58.9 0.01 60 172 0.35 0.02 0.001
SC3 1 9/6/2014 L1518549-25 58.9 0.01 1.00 2.28 0.039

Page 3 of 4



Appendix H-5.  Stream Periphyton Biomass, 2008 to 2017

Site Replicate Date ALS Sample ID
Area Sampled 

(cm2)
Detection 
Limit (µg)

Filtered 
Volume (mL)

Total Volume 
(mL)

Filtered 
(%)

Chlorophyll α 
(µg)

Chlorophyll α 
(µg/cm2)

SC3 2 9/6/2014 L1518549-26 58.9 0.10 1.00 4.96 0.084
SC3 3 9/6/2014 L1518549-27 58.9 0.01 1.00 0.27 0.005
ECM10 1 9/6/2014 L1518549-28 58.9 0.01 1.00 0.10 0.002
ECM10 2 9/6/2014 L1518549-29 58.9 0.01 1.00 1.06 0.018
ECM10 3 9/6/2014 L1518549-30 58.9 0.01 1.00 1.43 0.024
UR1 1 9/3/2014 L1518549-10 58.9 0.01 60 120 0.50 0.67 0.023
UR1 2 9/3/2014 L1518549-11 58.9 0.01 60 147 0.41 1.98 0.082
UR1 3 9/3/2014 L1518549-12 58.9 0.10 40 95 0.42 9.95 0.401
UR2A 1 9/4/2014 L1518549-16 58.9 0.01 60 149 0.40 0.74 0.031
UR2A 2 9/4/2014 L1518549-17 58.9 0.10 60 90 0.67 3.72 0.095
UR2A 3 9/4/2014 L1518549-18 58.9 0.01 60 174 0.34 0.79 0.039
UR2 1 9/3/2014 L1518549-7 58.9 0.01 NA 2.45 NA
UR2 2 9/3/2014 L1518549-8 58.9 0.01 NA 2.11 NA
UR2 3 9/3/2014 L1518549-9 58.9 0.01 NA 1.25 NA
SC2 1 9/9/2016 L1832904-31 58.9 0.01 50 184 0.27 0.60 0.037
SC2 2 9/9/2016 L1832904-32 58.9 0.01 50 162 0.31 0.34 0.019
SC2 3 9/9/2016 L1832904-33 58.9 0.01 50 158 0.32 0.93 0.050
SC3 1 9/6/2016 L1832904-37 58.9 0.01 50 162 0.31 0.17 0.009
SC3 2 9/6/2016 L1832904-38 58.9 0.01 50 150 0.33 0.36 0.018
SC3 3 9/6/2016 L1832904-39 58.9 0.01 50 164 0.30 0.04 0.002
ECM10 1 9/7/2016 L1832904-46 58.9 0.10 50 162 0.31 5.38 0.296
ECM10 2 9/7/2016 L1832904-47 58.9 0.10 50 162 0.31 2.82 0.155
ECM10 3 9/7/2016 L1832904-48 58.9 0.10 50 143 0.35 2.06 0.100
UR1 1 9/6/2016 L1832904-40 58.9 0.01 50 100 0.50 0.34 0.012
UR1 2 9/6/2016 L1832904-41 58.9 0.01 50 148 0.34 0.59 0.030
UR1 3 9/6/2016 L1832904-42 58.9 0.01 50 140 0.36 0.55 0.026
UR2A 1 9/8/2016 L1832904-25 58.9 0.10 50 170 0.29 4.57 0.264
UR2A 2 9/8/2016 L1832904-26 58.9 1.00 50 184 0.27 16.10 1.006
UR2A 3 9/8/2016 L1832904-27 58.9 0.10 50 160 0.31 4.69 0.255
UR2 1 8/29/2017 L1984714-7 58.9 0.02 50 190 0.26 4.72 0.305
UR2 2 8/29/2017 L1984714-8 58.9 0.01 50 205 0.24 2.41 0.168
UR2 3 8/29/2017 L1984714-9 58.9 0.02 50 122 0.41 4.97 0.206
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Appendix H-6.  Lake Phytoplankton Biomass, 2008 to 2009

Site Replicate Depth Date ALS Sample ID
Detection Limit 

(µg)
Chlorophyll α 

(µg/L)
SUL 1 Shallow 8/22/2008 L676275-82 0.00 0.069
SUL 1 Mid 8/22/2008 L676275-83 0.00 0.070
SUL 1 Deep 8/22/2008 L676275-84 0.00 0.024
SUL 1 Shallow 8/16/2009 L810572-17 0.07 <0.070
SUL 2 Shallow 8/16/2009 L810572-18 0.07 <0.070
SUL 1 Mid 8/16/2009 L810572-15 0.04 <0.040
SUL 2 Mid 8/16/2009 L810572-16 0.02 0.486
SUL 1 Deep 8/16/2009 L810572-13 0.04 <0.040
SUL 2 Deep 8/16/2009 L810572-14 0.04 <0.040
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Appendix H-7.  Stream Periphyton Data, 2008 to 2016

Site Replicate Date Year Final Taxon Phylum Class Order Family Genus Species
Number 

Natural Units
Cells/ 

Natural Unit
Number 
of Cells Cells/Sample

Collection 
Area (m²)

Percent 
Counted

Density 
(cells/cm2)

Exclude 
Scan

Exclude 
Completely

Exclude 
Uncertainty

MCTR 1 8/13/2008 2008 Achnanthes hauckiana Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes hauckiana 4,377 ok ok ok
MCTR 1 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 10,942 ok ok ok
MCTR 1 8/13/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28,450 ok ok ok
MCTR 1 8/13/2008 2008 Navicula minuscula Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minuscula 2,188 ok ok ok
MCTR 2 8/13/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 4,974 ok ok ok
MCTR 2 8/13/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 199 ok ok ok
MCTR 2 8/13/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 1,194 ok ok ok
MCTR 2 8/13/2008 2008 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 199 ok ok ok
MCTR 2 8/13/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 199 ok ok ok
MCTR 2 8/13/2008 2008 Navicula minima Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minima 199 ok ok ok
MCTR 2 8/13/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 199 ok ok ok
MCTR 2 8/13/2008 2008 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 12,933 ok ok ok
MCTR 3 8/13/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 11,843 ok ok ok
MCTR 3 8/13/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 7,896 ok ok ok
MCTR 3 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 23,687 ok ok ok
MCTR 3 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 11,843 ok ok ok
MCTR 3 8/13/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 43,426 ok ok ok
MCTR 3 8/13/2008 2008 Frustulia rhomboides Bacillariophyta Bacillariophyceae Naviculales Amphipleuraceae Frustulia Frustulia rhomboides 11,843 ok ok ok
MCTR 3 8/13/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 23,687 ok ok ok
MCTR 3 8/13/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 3,948 ok ok ok
MCTR 3 8/13/2008 2008 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 3,948 ok ok ok
MCTR 3 8/13/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 51,322 ok ok ok
MC1 1 8/13/2008 2008 Nitzschia fonticola Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia fonticola 562 ok ok ok
MC1 1 8/13/2008 2008 Nitzschia palea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia palea 80 ok ok ok
MC1 1 8/13/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 1,205 ok ok ok
MC1 1 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 80 ok ok ok
MC1 1 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 241 ok ok ok
MC1 2 8/13/2008 2008 Nitzschia fonticola Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia fonticola 127 ok ok ok
MC1 2 8/13/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 254 ok ok ok
MC1 2 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 127 ok ok ok
MC1 2 8/13/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 254 ok ok ok
MC1 3 8/13/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 183 ok ok ok
SCT 1 8/19/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 4,255 ok ok ok
SCT 1 8/19/2008 2008 Caloneis ventricosa minuta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa minuta 8,509 ok ok ok
SCT 2 8/19/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 682 ok ok ok
SCT 2 8/19/2008 2008 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 1,364 ok ok ok
SCT 3 8/19/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 954 ok ok ok
SCT 3 8/19/2008 2008 Fragilaria construens venter Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens venter 318 ok ok ok
SCT 3 8/19/2008 2008 Synedra radians Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra radians 636 ok ok ok
SCT 3 8/19/2008 2008 Navicula minima Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minima 318 ok ok ok
SC1 1 8/19/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 52,178 ok ok ok
SC1 1 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 11,782 ok ok ok
SC1 1 8/19/2008 2008 Rhoicosphenia curvata Bacillariophyta Bacillariophyceae Cymbellales Rhoicospheniaceae Rhoicosphenia Rhoicosphenia curvata 1,683 ok ok ok
SC1 1 8/19/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 6,733 ok ok ok
SC1 1 8/19/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3,366 ok ok ok
SC1 1 8/19/2008 2008 Caloneis ventricosa Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa 1,683 ok ok ok
SC1 1 8/19/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 1,683 ok ok ok
SC1 1 8/19/2008 2008 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 1,683 ok ok ok
SC1 1 8/19/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 5,050 ok ok ok
SC1 2 8/19/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 1,355 ok ok ok
SC1 2 8/19/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 18,972 ok ok ok
SC1 2 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 9,486 ok ok ok
SC1 2 8/19/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 13,552 ok ok ok
SC1 2 8/19/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 1,355 ok ok ok
SC1 2 8/19/2008 2008 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 1,355 ok ok ok
SC1 2 8/19/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 1,355 ok ok ok
SC1 3 8/19/2008 2008 Achnanthes flexella Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes flexella 1,482 ok ok ok
SC1 3 8/19/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 4,447 ok ok ok
SC1 3 8/19/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 8,894 ok ok ok
SC1 3 8/19/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 1,482 ok ok ok
SC1 3 8/19/2008 2008 Nitzschia microcephala Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia microcephala 1,482 ok ok ok
SC1 3 8/19/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 54,843 ok ok ok
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SC1 3 8/19/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 2,965 ok ok ok
SC1 3 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 14,823 ok ok ok
SC1 3 8/19/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 7,411 ok ok ok
SC1 3 8/19/2008 2008 Caloneis ventricosa Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa 1,482 ok ok ok
SC1 3 8/19/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 4,447 ok ok ok
SC1 3 8/19/2008 2008 Navicula gregaria Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula gregaria 1,482 ok ok ok
SC1 3 8/19/2008 2008 Diatomella balfouriana Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Diatomella Diatomella balfouriana 1,482 ok ok ok
SC2 1 8/18/2008 2008 No taxa present <1699 exclude exclude exclude
SC2 2 8/18/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 2,306 ok ok ok
SC2 2 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 9,223 ok ok ok
SC2 2 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,611 ok ok ok
SC2 2 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 2,306 ok ok ok
SC2 2 8/18/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 2,306 ok ok ok
SC2 3 8/18/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 2,963 ok ok ok
SC2 3 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 1,481 ok ok ok
SC2 3 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,444 ok ok ok
SC2 3 8/18/2008 2008 Navicula cryptocephala Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala 1,481 ok ok ok
SC2 3 8/18/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 7,407 ok ok ok
SC2 3 8/18/2008 2008 Pinnularia borealis Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia Pinnularia borealis 1,481 ok ok ok
SC3 1 9/19/2008 2008 No taxa present <2224 exclude exclude exclude
SC3 2 8/19/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 6,101 ok ok ok
SC3 2 8/19/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 6,101 ok ok ok
SC3 2 8/19/2008 2008 Cymbella tumida Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella tumida 79,315 ok ok ok
SC3 2 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 36,607 ok ok ok
SC3 2 8/19/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 6,101 ok ok ok
SC3 2 8/19/2008 2008 Navicula gregaria Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula gregaria 18,304 ok ok ok
SC3 2 8/19/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 12,202 ok ok ok
SC3 2 8/19/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 6,101 ok ok ok
SC3 3 8/19/2008 2008 Nitzschia palea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia palea 12,528 ok ok ok
SC3 3 8/19/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 6,264 ok ok ok
SC3 3 8/19/2008 2008 Cymbella tumida Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella tumida 18,792 ok ok ok
SC3 3 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 6,264 ok ok ok
SC3 3 8/19/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 6,264 ok ok ok
EUR2 1 8/17/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 8,740 ok ok ok
EUR2 1 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 30,591 ok ok ok
EUR2 1 8/17/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 8,740 ok ok ok
EUR2 1 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 441,386 ok ok ok
EUR2 1 8/17/2008 2008 Frustulia rhomboides Bacillariophyta Bacillariophyceae Naviculales Amphipleuraceae Frustulia Frustulia rhomboides 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Navicula cryptocephala Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 4,370 ok ok ok
EUR2 1 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 4,370 ok ok ok
EUR2 2 8/17/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 3,546 ok ok ok
EUR2 2 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 1,773 ok ok ok
EUR2 2 8/17/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 1,773 ok ok ok
EUR2 2 8/17/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 1,773 ok ok ok
EUR2 2 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 23,046 ok ok ok
EUR2 2 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 14,182 ok ok ok
EUR2 2 8/17/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 3,546 ok ok ok
EUR2 2 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 5,318 ok ok ok
EUR2 2 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 120,550 ok ok ok
EUR2 2 8/17/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 1,773 ok ok ok
EUR2 2 8/17/2008 2008 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 1,773 ok ok ok
EUR2 2 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 14,182 ok ok ok
EUR2 3 8/17/2008 2008 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 2,168 ok ok ok
EUR2 3 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 17,346 ok ok ok
EUR2 3 8/17/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 4,337 ok ok ok
EUR2 3 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 23,851 ok ok ok
EUR2 3 8/17/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 2,168 ok ok ok
EUR2 3 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 2,168 ok ok ok
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EUR2 3 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 171,293 ok ok ok
EUR2 3 8/17/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 4,337 ok ok ok
EUR2 3 8/17/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 2,168 ok ok ok
EUR2 3 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 4,337 ok ok ok
CC1 1 8/18/2008 2008 Achnanthes hauckiana Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes hauckiana 206 ok ok ok
CC1 1 8/18/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 206 ok ok ok
CC1 1 8/18/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 619 ok ok ok
CC1 1 8/18/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 9,900 ok ok ok
CC1 1 8/18/2008 2008 Nitzschia communis Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia communis 206 ok ok ok
CC1 1 8/18/2008 2008 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 413 ok ok ok
CC1 1 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 413 ok ok ok
CC1 1 8/18/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 206 ok ok ok
CC1 1 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,744 ok ok ok
CC1 1 8/18/2008 2008 Gomphonema olivaceum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema olivaceum 206 ok ok ok
CC1 1 8/18/2008 2008 Fragilaria construens venter Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens venter 206 ok ok ok
CC1 1 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 619 ok ok ok
CC1 1 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 1,444 ok ok ok
CC1 1 8/18/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 825 ok ok ok
CC1 1 8/18/2008 2008 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 206 ok ok ok
CC1 2 8/18/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 69 ok ok ok
CC1 2 8/18/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 69 ok ok ok
CC1 2 8/18/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 207 ok ok ok
CC1 2 8/18/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 69 ok ok ok
CC1 2 8/18/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 69 ok ok ok
CC1 2 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 3,109 ok ok ok
CC1 2 8/18/2008 2008 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 69 ok ok ok
CC1 2 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 69 ok ok ok
CC1 2 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 484 ok ok ok
CC1 2 8/18/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 138 ok ok ok
CC1 3 8/18/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 587 ok ok ok
CC1 3 8/18/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 2,740 ok ok ok
CC1 3 8/18/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 391 ok ok ok
CC1 3 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 12,724 ok ok ok
CC1 3 8/18/2008 2008 Gomphonema olivaceum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema olivaceum 391 ok ok ok
CC1 3 8/18/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 196 ok ok ok
CC1 3 8/18/2008 2008 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 1,566 ok ok ok
CC1 3 8/18/2008 2008 Fragilaria construens venter Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens venter 587 ok ok ok
CC1 3 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 196 ok ok ok
CC1 3 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 196 ok ok ok
CC1 3 8/18/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 196 ok ok ok
UR0 1 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 349,914 ok ok ok
UR0 1 8/17/2008 2008 Nitzschia capitellata Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia capitellata 38,879 ok ok ok
UR0 1 8/17/2008 2008 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 38,879 ok ok ok
UR0 1 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 2,527,155 ok ok ok
UR0 1 8/17/2008 2008 Cymbella naviculiformis Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella naviculiformis 38,879 ok ok ok
UR0 1 8/17/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 38,879 ok ok ok
UR0 1 8/17/2008 2008 Didymosphenia geminata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Didymosphenia Didymosphenia geminata 155,517 ok ok ok
UR0 1 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 311,034 ok ok ok
UR0 1 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 233,276 ok ok ok
UR0 1 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 38,879 ok ok ok
UR0 1 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 349,914 ok ok ok
UR0 1 8/17/2008 2008 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 38,879 ok ok ok
UR0 1 8/17/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 77,759 ok ok ok
UR0 2 8/17/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 10,376 ok ok ok
UR0 2 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 207,515 ok ok ok
UR0 2 8/17/2008 2008 Nitzschia dissipata Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia dissipata 20,752 ok ok ok
UR0 2 8/17/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 10,376 ok ok ok
UR0 2 8/17/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 51,879 ok ok ok
UR0 2 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 259,394 ok ok ok
UR0 2 8/17/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 10,376 ok ok ok
UR0 2 8/17/2008 2008 Didymosphenia geminata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Didymosphenia Didymosphenia geminata 72,630 ok ok ok
UR0 2 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 83,006 ok ok ok
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UR0 2 8/17/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 20,752 ok ok ok
UR0 2 8/17/2008 2008 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 10,376 ok ok ok
UR0 2 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 186,764 ok ok ok
UR0 2 8/17/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 10,376 ok ok ok
UR0 2 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 31,127 ok ok ok
UR0 2 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 93,382 ok ok ok
UR0 2 8/17/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 41,503 ok ok ok
UR0 2 8/17/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 20,752 ok ok ok
UR0 2 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 10,376 ok ok ok
UR0 3 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 94,565 ok ok ok
UR0 3 8/17/2008 2008 Nitzschia fonticola Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia fonticola 7,274 ok ok ok
UR0 3 8/17/2008 2008 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 58,194 ok ok ok
UR0 3 8/17/2008 2008 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 7,274 ok ok ok
UR0 3 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 210,952 ok ok ok
UR0 3 8/17/2008 2008 Didymosphenia geminata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Didymosphenia Didymosphenia geminata 94,565 ok ok ok
UR0 3 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 80,016 ok ok ok
UR0 3 8/17/2008 2008 Fragilaria construens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens 7,274 ok ok ok
UR0 3 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 87,290 ok ok ok
UR0 3 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 14,548 ok ok ok
UR0 3 8/17/2008 2008 Synedra ulna Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra ulna 7,274 ok ok ok
UR0 3 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 58,194 ok ok ok
UR0 3 8/17/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 14,548 ok ok ok
UR0 3 8/17/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 7,274 ok ok ok
UR0 3 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 21,823 ok ok ok
ECM8 1 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28,188 ok ok ok
ECM8 1 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 186,038 ok ok ok
ECM8 1 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 298,788 ok ok ok
ECM8 1 8/18/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 11,275 ok ok ok
ECM8 1 8/18/2008 2008 Synedra socia Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra socia 5,638 ok ok ok
ECM8 1 8/18/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 5,638 ok ok ok
ECM8 1 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 118,388 ok ok ok
ECM8 2 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 11,893 ok ok ok
ECM8 2 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 64,225 ok ok ok
ECM8 2 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 38,059 ok ok ok
ECM8 2 8/18/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 2,379 ok ok ok
ECM8 2 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 40,438 ok ok ok
ECM8 2 8/18/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 4,757 ok ok ok
ECM8 3 8/18/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 2,676 ok ok ok
ECM8 3 8/18/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 13,380 ok ok ok
ECM8 3 8/18/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 29,436 ok ok ok
ECM8 3 8/18/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 34,788 ok ok ok
ECM8 3 8/18/2008 2008 Caloneis ventricosa minuta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa minuta 2,676 ok ok ok
ECM8 3 8/18/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 5,352 ok ok ok
ECM8 3 8/18/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 2,676 ok ok ok
UR1A 1 8/17/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 1,773 ok ok ok
UR1A 1 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 1,773 ok ok ok
UR1A 1 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 6,205 ok ok ok
UR1A 1 8/17/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 1,773 ok ok ok
UR1A 1 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 64,707 ok ok ok
UR1A 1 8/17/2008 2008 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 886 ok ok ok
UR1A 1 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 886 ok ok ok
UR1A 1 8/17/2008 2008 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 886 ok ok ok
UR1A 1 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 5,318 ok ok ok
UR1A 1 8/17/2008 2008 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 886 ok ok ok
UR1A 2 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 591 ok ok ok
UR1A 2 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 591 ok ok ok
UR1A 2 8/17/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 1,773 ok ok ok
UR1A 2 8/17/2008 2008 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 2,364 ok ok ok
UR1A 3 8/17/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 12,046 ok ok ok
UR1A 3 8/17/2008 2008 Nitzschia microcephala Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia microcephala 1,205 ok ok ok
UR1A 3 8/17/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 2,409 ok ok ok
UR1A 3 8/17/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,818 ok ok ok
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UR1A 3 8/17/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 1,205 ok ok ok
UR1A 3 8/17/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 8,432 ok ok ok
UR1A 3 8/17/2008 2008 Synedra radians Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra radians 1,205 ok ok ok
UR1A 3 8/17/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3,614 ok ok ok
UR1A 3 8/17/2008 2008 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 1,205 ok ok ok
UR1A 3 8/17/2008 2008 Navicula gregaria Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula gregaria 1,205 ok ok ok
UR1 1 8/19/2008 2008 No taxa present <3574 exclude exclude exclude
UR1 2 8/19/2008 2008 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 2,502 ok ok ok
UR1 2 8/19/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 2,502 ok ok ok
UR1 3 8/19/2008 2008 Nitzschia palea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia palea 3,221 ok ok ok
SUNR 1 8/13/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 21,141 ok ok ok
SUNR 1 8/13/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 21,141 ok ok ok
SUNR 1 8/13/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 84,563 ok ok ok
SUNR 1 8/13/2008 2008 Nitzschia palea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia palea 21,141 ok ok ok
SUNR 1 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 507,375 ok ok ok
SUNR 1 8/13/2008 2008 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 42,281 ok ok ok
SUNR 1 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 105,703 ok ok ok
SUNR 1 8/13/2008 2008 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 21,141 ok ok ok
SUNR 1 8/13/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 909,047 ok ok ok
SUNR 1 8/13/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 295,969 ok ok ok
SUNR 2 8/13/2008 2008 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 11,458 ok ok ok
SUNR 2 8/13/2008 2008 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 11,458 ok ok ok
SUNR 2 8/13/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 68,750 ok ok ok
SUNR 2 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 412,500 ok ok ok
SUNR 2 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 22,917 ok ok ok
SUNR 2 8/13/2008 2008 Fragilaria construens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens 11,458 ok ok ok
SUNR 2 8/13/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 481,250 ok ok ok
SUNR 2 8/13/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 183,333 ok ok ok
SUNR 2 8/13/2008 2008 Navicula graciloides Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula graciloides 11,458 ok ok ok
SUNR 3 8/13/2008 2008 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 148,355 ok ok ok
SUNR 3 8/13/2008 2008 Cymbella affinis Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella affinis 89,013 ok ok ok
SUNR 3 8/13/2008 2008 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 1,038,487 ok ok ok
SUNR 3 8/13/2008 2008 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 148,355 ok ok ok
SUNR 3 8/13/2008 2008 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 1,275,855 ok ok ok
SUNR 3 8/13/2008 2008 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 29,671 ok ok ok
SUNR 3 8/13/2008 2008 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 296,711 ok ok ok
SUNR 3 8/13/2008 2008 Navicula minuscula Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minuscula 59,342 ok ok ok
SUNR 3 8/13/2008 2008 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 59,342 ok ok ok
SUNR 3 8/13/2008 2008 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 29,671 ok ok ok
MCTR 1 8/20/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 217 ok ok ok
MCTR 1 8/20/2009 2009 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 109 ok ok ok
MCTR 1 8/20/2009 2009 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 217 ok ok ok
MCTR 2 8/20/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 168 ok ok ok
MCTR 2 8/20/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 84 ok ok ok
MCTR 2 8/20/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 84 ok ok ok
MCTR 2 8/20/2009 2009 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 84 ok ok ok
MCTR 3 8/20/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 127 ok ok ok
MC1 1 8/20/2009 2009 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 280 ok ok ok
MC1 2 8/20/2009 2009 Gomphonema gracile Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema gracile 296 ok ok ok
MC1 3 8/20/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 367 ok ok ok
SCT 1 8/21/2009 2009 No taxa present 0 ok ok ok
SCT 2 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 168 ok ok ok
SCT 3 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 99 ok ok ok
SC1 1 8/21/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 719 ok ok ok
SC1 1 8/21/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 2,397 ok ok ok
SC1 1 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,075 ok ok ok
SC1 1 8/21/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 240 ok ok ok
SC1 1 8/21/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 240 ok ok ok
SC1 1 8/21/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 959 ok ok ok
SC1 2 8/21/2009 2009 Achnanthes hauckiana Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes hauckiana 1,249 ok ok ok
SC1 2 8/21/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 49,978 ok ok ok
SC1 2 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 11,245 ok ok ok
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SC1 2 8/21/2009 2009 Gomphonema olivaceum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema olivaceum 1,249 ok ok ok
SC1 2 8/21/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 9,996 ok ok ok
SC1 2 8/21/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 1,249 ok ok ok
SC1 2 8/21/2009 2009 Synedra ulna Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra ulna 2,499 ok ok ok
SC1 2 8/21/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 4,998 ok ok ok
SC1 3 8/21/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 1,798 ok ok ok
SC1 3 8/21/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 4,195 ok ok ok
SC1 3 8/21/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 599 ok ok ok
SC1 3 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 5,992 ok ok ok
SC1 3 8/21/2009 2009 Fragilaria construens venter Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria construens venter 599 ok ok ok
SC1 3 8/21/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 2,397 ok ok ok
SC1 3 8/21/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 1,198 ok ok ok
SC1 3 8/21/2009 2009 Caloneis ventricosa minuta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa minuta 599 ok ok ok
SC1 3 8/21/2009 2009 Navicula minima Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minima 599 ok ok ok
SC1 3 8/21/2009 2009 Navicula mutica Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula mutica 10,786 ok ok ok
SC1 3 8/21/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 1,198 ok ok ok
SC2 1 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 193 ok ok ok
SC2 2 8/21/2009 2009 No taxa present 0 ok ok ok
SC2 3 8/21/2009 2009 No taxa present 0 ok ok ok
SC3 1 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 200 ok ok ok
SC3 2 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 248 ok ok ok
SC3 2 8/21/2009 2009 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 124 ok ok ok
SC3 3 8/21/2009 2009 No taxa present 0 ok ok ok
EUR2 1 8/16/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 4,517 ok ok ok
EUR2 1 8/16/2009 2009 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 4,517 ok ok ok
EUR2 1 8/16/2009 2009 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 9,034 ok ok ok
EUR2 1 8/16/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 6,776 ok ok ok
EUR2 1 8/16/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 121,965 ok ok ok
EUR2 1 8/16/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 15,810 ok ok ok
EUR2 1 8/16/2009 2009 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 6,776 ok ok ok
EUR2 1 8/16/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Diatomella balfouriana Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Diatomella Diatomella balfouriana 2,259 ok ok ok
EUR2 1 8/16/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 6,776 ok ok ok
EUR2 1 8/16/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 13,552 ok ok ok
EUR2 2 8/16/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 1,458 ok ok ok
EUR2 2 8/16/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 1,944 ok ok ok
EUR2 2 8/16/2009 2009 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 486 ok ok ok
EUR2 2 8/16/2009 2009 Nitzschia paleacea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia paleacea 486 ok ok ok
EUR2 2 8/16/2009 2009 Cymbella affinis Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella affinis 972 ok ok ok
EUR2 2 8/16/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 972 ok ok ok
EUR2 2 8/16/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 21,870 ok ok ok
EUR2 2 8/16/2009 2009 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 972 ok ok ok
EUR2 2 8/16/2009 2009 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 486 ok ok ok
EUR2 2 8/16/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 972 ok ok ok
EUR2 2 8/16/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 486 ok ok ok
EUR2 2 8/16/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 2,430 ok ok ok
EUR2 2 8/16/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 486 ok ok ok
EUR2 2 8/16/2009 2009 Navicula graciloides Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula graciloides 486 ok ok ok
EUR2 2 8/16/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 972 ok ok ok
EUR2 2 8/16/2009 2009 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 486 ok ok ok
EUR2 2 8/16/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 6,318 ok ok ok
EUR2 2 8/16/2009 2009 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 486 ok ok ok
EUR2 3 8/16/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 2,672 ok ok ok
EUR2 3 8/16/2009 2009 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 4,008 ok ok ok
EUR2 3 8/16/2009 2009 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 1,336 ok ok ok
EUR2 3 8/16/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 2,672 ok ok ok
EUR2 3 8/16/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 9,351 ok ok ok
EUR2 3 8/16/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 65,459 ok ok ok
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EUR2 3 8/16/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 2,672 ok ok ok
EUR2 3 8/16/2009 2009 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 8,015 ok ok ok
EUR2 3 8/16/2009 2009 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 4,008 ok ok ok
EUR2 3 8/16/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 10,687 ok ok ok
EUR2 3 8/16/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 1,336 ok ok ok
EUR2 3 8/16/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 8,015 ok ok ok
EUR2 3 8/16/2009 2009 Navicula cryptocephala Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala 1,336 ok ok ok
EUR2 3 8/16/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 6,680 ok ok ok
EUR2 3 8/16/2009 2009 Navicula minima Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula minima 2,672 ok ok ok
EUR2 3 8/16/2009 2009 Neidium affine Bacillariophyta Bacillariophyceae Naviculales Neidiaceae Neidium Neidium affine 1,336 ok ok ok
EUR2 3 8/16/2009 2009 Surirella ovata Bacillariophyta Bacillariophyceae Surirellales Surirellaceae Surirella Surirella ovata 1,336 ok ok ok
EUR2 3 8/16/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 5,344 ok ok ok
EUR2 3 8/16/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 8,015 ok ok ok
CC1 1 8/19/2009 2009 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 442 ok ok ok
CC1 1 8/19/2009 2009 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 221 ok ok ok
CC1 1 8/19/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 7,075 ok ok ok
CC1 1 8/19/2009 2009 Cocconeis placentula Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis Cocconeis placentula 221 ok ok ok
CC1 1 8/19/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 221 ok ok ok
CC1 1 8/19/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 663 ok ok ok
CC1 1 8/19/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 6,853 ok ok ok
CC1 1 8/19/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 663 ok ok ok
CC1 1 8/19/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 442 ok ok ok
CC1 1 8/19/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3,537 ok ok ok
CC1 1 8/19/2009 2009 Navicula tripunctata Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula tripunctata 221 ok ok ok
CC1 1 8/19/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 1,769 ok ok ok
CC1 1 8/19/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 442 ok ok ok
CC1 1 8/19/2009 2009 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 442 ok ok ok
CC1 2 8/19/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 15,763 ok ok ok
CC1 2 8/19/2009 2009 Achnanthes pinnata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes pinnata 927 ok ok ok
CC1 2 8/19/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 1,854 ok ok ok
CC1 2 8/19/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 9,272 ok ok ok
CC1 2 8/19/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 927 ok ok ok
CC1 2 8/19/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 2,782 ok ok ok
CC1 2 8/19/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 927 ok ok ok
CC1 2 8/19/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 97,358 ok ok ok
CC1 2 8/19/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 927 ok ok ok
CC1 2 8/19/2009 2009 Diatoma vulgare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma vulgare 927 ok ok ok
CC1 2 8/19/2009 2009 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 1,854 ok ok ok
CC1 3 8/19/2009 2009 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 421 ok ok ok
CC1 3 8/19/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 7,993 ok ok ok
CC1 3 8/19/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 421 ok ok ok
CC1 3 8/19/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 24,822 ok ok ok
CC1 3 8/19/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 1,683 ok ok ok
CC1 3 8/19/2009 2009 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 1,262 ok ok ok
CC1 3 8/19/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 841 ok ok ok
CC1 3 8/19/2009 2009 Synedra rumpens Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra rumpens 841 ok ok ok
CC1 3 8/19/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 6,311 ok ok ok
CC1 3 8/19/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 421 ok ok ok
CC1 3 8/19/2009 2009 Diatoma hiemale mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale mesodon 2,104 ok ok ok
ECM8 1 8/21/2009 2009 Hantzschia amphioxys Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Hantzschia Hantzschia amphioxys 127 ok ok ok
ECM8 1 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 127 ok ok ok
ECM8 1 8/21/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 253 ok ok ok
ECM8 1 8/21/2009 2009 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 127 ok ok ok
ECM8 2 8/21/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 900 ok ok ok
ECM8 2 8/21/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 300 ok ok ok
ECM8 2 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 32,985 ok ok ok
ECM8 2 8/21/2009 2009 Gomphonema olivaceum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema olivaceum 600 ok ok ok
ECM8 2 8/21/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 600 ok ok ok
ECM8 2 8/21/2009 2009 Gomphonema tenellum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema tenellum 1,199 ok ok ok
ECM8 2 8/21/2009 2009 Navicula tripunctata Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula tripunctata 300 ok ok ok
ECM8 2 8/21/2009 2009 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 300 ok ok ok
ECM8 3 8/21/2009 2009 Achnanthes hauckiana Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes hauckiana 243 ok ok ok
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ECM8 3 8/21/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 486 ok ok ok
ECM8 3 8/21/2009 2009 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 243 ok ok ok
ECM8 3 8/21/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 486 ok ok ok
ECM8 3 8/21/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 1,702 ok ok ok
ECM8 3 8/21/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 1,459 ok ok ok
ECM8 3 8/21/2009 2009 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 243 ok ok ok
ECM8 3 8/21/2009 2009 Caloneis ventricosa minuta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa minuta 243 ok ok ok
UR1A 1 8/14/2009 2009 Hantzschia amphioxys Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Hantzschia Hantzschia amphioxys 204 ok ok ok
UR1A 1 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 612 ok ok ok
UR1A 1 8/14/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 102 ok ok ok
UR1A 2 8/14/2009 2009 Cymbella affinis Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella affinis 145 ok ok ok
UR1A 2 8/14/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 290 ok ok ok
UR1A 2 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 290 ok ok ok
UR1A 2 8/14/2009 2009 Oscillatoria  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Oscillatoria 145 ok ok ok
UR1A 3 8/14/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 437 ok ok ok
UR1A 3 8/14/2009 2009 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 219 ok ok ok
UR1A 3 8/14/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 874 ok ok ok
UR1 1 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 58 ok ok ok
UR1 1 8/14/2009 2009 Fragilaria pinnata Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria pinnata 58 ok ok ok
UR1 1 8/14/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 58 ok ok ok
UR1 2 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 42 ok ok ok
UR1 2 8/14/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 84 ok ok ok
UR1 3 8/14/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 151 ok ok ok
UR1 3 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 75 ok ok ok
UR1 3 8/14/2009 2009 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 75 ok ok ok
UR2 1 8/14/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 40 ok ok ok
UR2 1 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 40 ok ok ok
UR2 1 8/14/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 79 ok ok ok
UR2 2 8/14/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 78 ok ok ok
UR2 2 8/14/2009 2009 Nitzschia palea Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia palea 78 ok ok ok
UR2 2 8/14/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 156 ok ok ok
UR2 2 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 311 ok ok ok
UR2 3 8/14/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 158 ok ok ok
UR2 3 8/14/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 315 ok ok ok
UR2 3 8/14/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 79 ok ok ok
SUNR 1 8/22/2009 2009 Achnanthes hauckiana Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes hauckiana 49 ok ok ok
SUNR 1 8/22/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 535 ok ok ok
SUNR 1 8/22/2009 2009 Synedra radians Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra radians 97 ok ok ok
SUNR 1 8/22/2009 2009 Synedra tenera Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra tenera 49 ok ok ok
SUNR 1 8/22/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 146 ok ok ok
SUNR 1 8/22/2009 2009 Caloneis ventricosa Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis Caloneis ventricosa 49 ok ok ok
SUNR 1 8/22/2009 2009 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 49 ok ok ok
SUNR 1 8/22/2009 2009 Pinnularia sp. Bacillariophyta Bacillariophyceae Naviculales Pinnulariaceae Pinnularia 49 ok ok ok
SUNR 2 8/22/2009 2009 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 2,481 ok ok ok
SUNR 2 8/22/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 2,978 ok ok ok
SUNR 2 8/22/2009 2009 Nitzschia frustulum Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia Nitzschia frustulum 248 ok ok ok
SUNR 2 8/22/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 6,451 ok ok ok
SUNR 2 8/22/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 744 ok ok ok
SUNR 2 8/22/2009 2009 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 248 ok ok ok
SUNR 2 8/22/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 3,722 ok ok ok
SUNR 2 8/22/2009 2009 Gomphonema subclavatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema subclavatum 496 ok ok ok
SUNR 2 8/22/2009 2009 Fragilaria capucina mesolepta Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria capucina mesolepta 248 ok ok ok
SUNR 2 8/22/2009 2009 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 4,218 ok ok ok
SUNR 2 8/22/2009 2009 Synedra cyclopum Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra Synedra cyclopum 248 ok ok ok
SUNR 2 8/22/2009 2009 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 4,714 ok ok ok
SUNR 3 8/22/2009 2009 Achnanthes linearis Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes linearis 3,915 ok ok ok
SUNR 3 8/22/2009 2009 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 67,113 ok ok ok
SUNR 3 8/22/2009 2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 4,474 ok ok ok
SUNR 3 8/22/2009 2009 Cymbella sinuata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella sinuata 559 ok ok ok
SUNR 3 8/22/2009 2009 Gomphonema angustatum Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema Gomphonema angustatum 4,474 ok ok ok
SUNR 3 8/22/2009 2009 Navicula cryptocephala veneta Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula Navicula cryptocephala veneta 559 ok ok ok
GC-1 A 8/29/2010 2010 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 28.8 643 ok ok ok

Page 8 of 13



Appendix H-7.  Stream Periphyton Data, 2008 to 2016

Site Replicate Date Year Final Taxon Phylum Class Order Family Genus Species
Number 

Natural Units
Cells/ 

Natural Unit
Number 
of Cells Cells/Sample

Collection 
Area (m²)

Percent 
Counted

Density 
(cells/cm2)

Exclude 
Scan

Exclude 
Completely

Exclude 
Uncertainty

GC-1 A 8/29/2010 2010 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 28.8 107 ok ok ok
GC-1 A 8/29/2010 2010 Cymbella cistula Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella cistula 28.8 <107.1 exclude ok ok
GC-1 A 8/29/2010 2010 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28.8 321 ok ok ok
GC-1 A 8/29/2010 2010 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 28.8 857 ok ok ok
GC-1 A 8/29/2010 2010 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28.8 1,071 ok ok ok
GC-1 A 8/29/2010 2010 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 28.8 <107.1 exclude ok ok
GC-1 A 8/29/2010 2010 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 28.8 5,569 ok ok ok
GC-1 A 8/29/2010 2010 Navicula  spp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 28.8 214 ok ok ok
GC-1 A 8/29/2010 2010 Diatoma mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma mesodon 28.8 <107.1 exclude ok ok
GC-1 A 8/29/2010 2010 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 28.8 <107.1 exclude ok ok
GC-1 A 8/29/2010 2010 Homoeothrix varians Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix Homoeothrix varians 28.8 5,182,047 ok ok ok
GC-1 A 8/29/2010 2010 Lyngbya  sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Lyngbya 28.8 9,211 ok ok ok
GC-1 A 8/29/2010 2010 UID Oscillatoriales Cyanobacteria Cyanophyceae Oscillatoriales 28.8 964 ok ok exclude
GC-1 A 8/29/2010 2010 Chamaesiphon  spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28.8 4,981 ok ok ok
GC-1 A 8/29/2010 2010 Clastidium sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Clastidium 28.8 3,321 ok ok ok
GC-1 A 8/29/2010 2010 Pseudoanabaena  sp. Cyanobacteria Cyanophyceae Synechococcales Pseudanabaenaceae Pseudanabaena 28.8 964 ok ok ok
GC-1 A 8/29/2010 2010 Hydrurus sp. cells* Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus 28.8 <107.1 exclude ok ok
GC-1 A 8/29/2010 2010 UID unicellular 28.8 1,660 ok exclude exclude
GC-1 B 8/29/2010 2010 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 28.8 100 ok ok ok
GC-1 B 8/29/2010 2010 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 28.8 50 ok ok ok
GC-1 B 8/29/2010 2010 Cymbella cistula Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella cistula 28.8 <50.1 exclude ok ok
GC-1 B 8/29/2010 2010 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28.8 200 ok ok ok
GC-1 B 8/29/2010 2010 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 28.8 802 ok ok ok
GC-1 B 8/29/2010 2010 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28.8 401 ok ok ok
GC-1 B 8/29/2010 2010 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 28.8 <50.1 exclude ok ok
GC-1 B 8/29/2010 2010 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 28.8 150 ok ok ok
GC-1 B 8/29/2010 2010 Navicula  spp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 28.8 50 ok ok ok
GC-1 B 8/29/2010 2010 Diatoma mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma mesodon 28.8 <50.1 exclude ok ok
GC-1 B 8/29/2010 2010 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 28.8 <50.1 exclude ok ok
GC-1 B 8/29/2010 2010 UID Nostocales Cyanobacteria Cyanophyceae Nostocales 28.8 <50.1 exclude ok exclude
GC-1 B 8/29/2010 2010 Homoeothrix varians Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix Homoeothrix varians 28.8 2,308,280 ok ok ok
GC-1 B 8/29/2010 2010 Lyngbya sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae 28.8 1,353 ok ok ok
GC-1 B 8/29/2010 2010 Chamaesiphon  spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28.8 23,920 ok ok ok
GC-1 B 8/29/2010 2010 Clastidium sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Clastidium 28.8 47,840 ok ok ok
GC-1 B 8/29/2010 2010 Hydrurus sp. cells* Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus 28.8 <50.1 exclude ok ok
GC-1 B 8/29/2010 2010 UID Chrysophyta unicellular Ochrophyta 28.8 <50.1 exclude exclude exclude
GC-1 B 8/29/2010 2010 UID unicellular 28.8 1,166 ok exclude exclude
GC-1 C 8/29/2010 2010 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 28.8 772 ok ok ok
GC-1 C 8/29/2010 2010 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 28.8 97 ok ok ok
GC-1 C 8/29/2010 2010 Cymbella cistula Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella cistula 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28.8 386 ok ok ok
GC-1 C 8/29/2010 2010 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 28.8 483 ok ok ok
GC-1 C 8/29/2010 2010 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28.8 579 ok ok ok
GC-1 C 8/29/2010 2010 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 28.8 1,158 ok ok ok
GC-1 C 8/29/2010 2010 Navicula  spp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 28.8 97 ok ok ok
GC-1 C 8/29/2010 2010 Diatoma hiemale Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 Diatoma mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma mesodon 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 Homoeothrix varians Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix Homoeothrix varians 28.8 5,552,610 ok ok ok
GC-1 C 8/29/2010 2010 Lyngbya sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae 28.8 11,387 ok ok ok
GC-1 C 8/29/2010 2010 Chamaesiphon  spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28.8 1,495 ok ok ok
GC-1 C 8/29/2010 2010 Clastidium sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Clastidium 28.8 4,486 ok ok ok
GC-1 C 8/29/2010 2010 Pseudoanabaena  sp. Cyanobacteria Cyanophyceae Synechococcales Pseudanabaenaceae Pseudanabaena 28.8 1,351 ok ok ok
GC-1 C 8/29/2010 2010 Schizothrix  sp. Cyanobacteria Cyanophyceae Synechococcales Synechococcales incertae sedis Schizothrix 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 Hydrurus sp. cells* Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus 28.8 <96.5 exclude ok ok
GC-1 C 8/29/2010 2010 UID unicellular 28.8 2,243 ok exclude exclude
GC-1 D 8/29/2010 2010 Achnanthes lanceolata Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes lanceolata 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 28.8 222 ok ok ok
GC-1 D 8/29/2010 2010 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 28.8 222 ok ok ok
GC-1 D 8/29/2010 2010 Cymbella cistula Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella cistula 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28.8 665 ok ok ok
GC-1 D 8/29/2010 2010 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 28.8 333 ok ok ok
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GC-1 D 8/29/2010 2010 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28.8 1,109 ok ok ok
GC-1 D 8/29/2010 2010 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 28.8 444 ok ok ok
GC-1 D 8/29/2010 2010 Frustulia sp. Bacillariophyta Bacillariophyceae Naviculales Amphipleuraceae Frustulia 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 28.8 111 ok ok ok
GC-1 D 8/29/2010 2010 Diatoma hiemale Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 Diatoma mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma mesodon 28.8 111 ok ok ok
GC-1 D 8/29/2010 2010 UID girdle view Bacillariophyta Bacillariophyceae 28.8 <110.9 exclude ok exclude
GC-1 D 8/29/2010 2010 UID Chlorophyta filamentous Chlorophyta 28.8 <110.9 exclude exclude exclude
GC-1 D 8/29/2010 2010 Homoeothrix varians Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix Homoeothrix varians 28.8 9,578,520 ok ok ok
GC-1 D 8/29/2010 2010 Lyngbya sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae 28.8 1,774 ok ok ok
GC-1 D 8/29/2010 2010 UID Oscillatoriales Cyanobacteria Cyanophyceae Oscillatoriales 28.8 <110.9 exclude ok exclude
GC-1 D 8/29/2010 2010 Chamaesiphon  spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28.8 4,298 ok ok ok
GC-1 D 8/29/2010 2010 Clastidium spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Clastidium 28.8 79,380 ok ok ok
GC-1 D 8/29/2010 2010 Pseudoanabaena  sp. Cyanobacteria Cyanophyceae Synechococcales Pseudanabaenaceae Pseudanabaena 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 Hydrurus sp. cells* Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus 28.8 <110.9 exclude ok ok
GC-1 D 8/29/2010 2010 UID Chrysophyta colonial Ochrophyta 28.8 665 ok exclude exclude
GC-1 D 8/29/2010 2010 UID unicellular 28.8 4,298 ok exclude exclude
GC-1 E 8/29/2010 2010 Achnanthes minutissima Bacillariophyta Bacillariophyceae Achnanthales Achnanthaceae Achnanthes Achnanthes minutissima 28.8 440 ok ok ok
GC-1 E 8/29/2010 2010 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 28.8 110 ok ok ok
GC-1 E 8/29/2010 2010 Cymbella cistula Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella cistula 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella Cymbella minuta 28.8 659 ok ok ok
GC-1 E 8/29/2010 2010 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 28.8 879 ok ok ok
GC-1 E 8/29/2010 2010 Fragilaria vaucheriae Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria Fragilaria vaucheriae 28.8 1,099 ok ok ok
GC-1 E 8/29/2010 2010 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 28.8 440 ok ok ok
GC-1 E 8/29/2010 2010 Caloneis  sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Caloneis 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Diatoma hiemale Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma hiemale 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Diatoma mesodon Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Diatoma Diatoma mesodon 28.8 110 ok ok ok
GC-1 E 8/29/2010 2010 Meridion circulare Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Meridion Meridion circulare 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Homoeothrix varians Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix Homoeothrix varians 28.8 9,836,653 ok ok ok
GC-1 E 8/29/2010 2010 Lyngbya sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae 28.8 6,484 ok ok ok
GC-1 E 8/29/2010 2010 Chamaesiphon  spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28.8 13,107 ok ok ok
GC-1 E 8/29/2010 2010 Clastidium spp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Clastidium 28.8 75,364 ok ok ok
GC-1 E 8/29/2010 2010 Pseudoanabaena  sp. Cyanobacteria Cyanophyceae Synechococcales Pseudanabaenaceae Pseudanabaena 28.8 <109.9 exclude ok ok
GC-1 E 8/29/2010 2010 Hydrurus sp. cells* Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus 28.8 989 ok ok ok
GC-1 E 8/29/2010 2010 UID Chrysophyta colonial Ochrophyta 28.8 6,812 ok exclude exclude
GC-1 E 8/29/2010 2010 UID unicellular 28.8 3,406 ok exclude exclude
SC2 1 9/5/2013 2013 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3 1 3 327 58.9 0.92% 6 ok ok ok
SC2 1 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 10 3 29 3,156 58.9 0.92% 54 ok ok ok
SC2 2 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 16 8 122 12,393 58.9 0.98% 210 ok ok ok
SC2 3 9/5/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 1 1 1 98 58.9 1.02% 2 ok ok ok
SC2 3 9/5/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 1 32 32 3,141 58.9 1.02% 53 ok ok ok
SC2 3 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 10 4 43 4,221 58.9 1.02% 72 ok ok ok
SC3 1 9/5/2013 2013 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 13 1 13 2,811 58.9 0.46% 48 ok ok ok
SC3 1 9/5/2013 2013 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 17 1 17 3,676 58.9 0.46% 62 ok ok ok
SC3 1 9/5/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 79 1 79 17,084 58.9 0.46% 290 ok ok ok
SC3 1 9/5/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 38 1 38 8,217 58.9 0.46% 140 ok ok ok
SC3 1 9/5/2013 2013 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 8 1 8 1,730 58.9 0.46% 29 ok ok ok
SC3 1 9/5/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 56 7 400 86,500 58.9 0.46% 1,469 ok ok ok
SC3 1 9/5/2013 2013 Phormidium sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Phormidium 55 15 828 179,054 58.9 0.46% 3,040 ok ok ok
SC3 1 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 34 8 282 60,982 58.9 0.46% 1,035 ok ok ok
SC3 2 9/5/2013 2013 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 1 1 1 78 58.9 1.28% 1 ok ok ok
SC3 2 9/5/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 11 1 11 856 58.9 1.28% 15 ok ok ok
SC3 2 9/5/2013 2013 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 5 1 5 389 58.9 1.28% 7 ok ok ok
SC3 2 9/5/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 3 13 39 3,036 58.9 1.28% 52 ok ok ok
SC3 2 9/5/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 1 1 1 78 58.9 1.28% 1 ok ok ok
SC3 2 9/5/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 3 29 86 6,694 58.9 1.28% 114 ok ok ok
SC3 2 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 22 5 103 8,017 58.9 1.28% 136 ok ok ok
SC3 3 9/5/2013 2013 Cymbella spp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 6 1 6 672 58.9 0.89% 11 ok ok ok
SC3 3 9/5/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 161 8 1,240 138,926 58.9 0.89% 2,359 ok ok ok
ECM10 1 9/4/2013 2013 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 4 1 4 29,808 58.9 0.01% 506 ok ok ok
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ECM10 1 9/4/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 7 1 7 52,164 58.9 0.01% 886 ok ok ok
ECM10 1 9/4/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 1 1 1 7,452 58.9 0.01% 127 ok ok ok
ECM10 1 9/4/2013 2013 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 5 1 5 37,260 58.9 0.01% 633 ok ok ok
ECM10 1 9/4/2013 2013 Stigeoclonium  sp. Chlorophyta Chlorophyceae Chaetophorales Chaetophoraceae Stigeoclonium 1 9 9 67,069 58.9 0.01% 1,139 ok ok ok
ECM10 1 9/4/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 258 9 2,400 17,884,952 58.9 0.01% 303,649 ok ok ok
ECM10 1 9/4/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 1 1 1 7,452 58.9 0.01% 127 ok ok ok
ECM10 1 9/4/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 5 3 17 126,685 58.9 0.01% 2,151 ok ok ok
ECM10 1 9/4/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 10 13 126 938,960 58.9 0.01% 15,942 ok ok ok
ECM10 1 9/4/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 8 6 48 357,699 58.9 0.01% 6,073 ok ok ok
ECM10 2 9/4/2013 2013 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 4 1 4 18,145 58.9 0.02% 308 ok ok ok
ECM10 2 9/4/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 1 1 1 4,536 58.9 0.02% 77 ok ok ok
ECM10 2 9/4/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 7 1 7 31,754 58.9 0.02% 539 ok ok ok
ECM10 2 9/4/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 240 11 2,600 11,794,528 58.9 0.02% 200,247 ok ok ok
ECM10 2 9/4/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 28 1 37 167,845 58.9 0.02% 2,850 ok ok ok
ECM10 2 9/4/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 17 24 410 1,859,906 58.9 0.02% 31,577 ok ok ok
ECM10 2 9/4/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 3 5 16 72,582 58.9 0.02% 1,232 ok ok ok
ECM10 3 9/4/2013 2013 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 4 1 4 11,609 58.9 0.03% 197 ok ok ok
ECM10 3 9/4/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 14 1 14 40,632 58.9 0.03% 690 ok ok ok
ECM10 3 9/4/2013 2013 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 77 9 700 2,031,605 58.9 0.03% 34,492 ok ok ok
ECM10 3 9/4/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 1 8 8 23,218 58.9 0.03% 394 ok ok ok
ECM10 3 9/4/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 201 21 4,200 12,189,630 58.9 0.03% 206,955 ok ok ok
ECM10 3 9/4/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 3 1 3 8,707 58.9 0.03% 148 ok ok ok
UR1 1 9/3/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 6 1 6 71,118 58.9 0.01% 1,207 ok ok ok
UR1 1 9/3/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 141 1 163 1,932,049 58.9 0.01% 32,802 ok ok ok
UR1 1 9/3/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 61 38 2,300 27,262,041 58.9 0.01% 462,853 ok ok ok
UR1 1 9/3/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 92 7 650 7,704,490 58.9 0.01% 130,806 ok ok ok
UR1 2 9/3/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 10 1 10 2,065 58.9 0.48% 35 ok ok ok
UR1 2 9/3/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 70 1 70 14,453 58.9 0.48% 245 ok ok ok
UR1 2 9/3/2013 2013 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 5 1 5 1,032 58.9 0.48% 18 ok ok ok
UR1 2 9/3/2013 2013 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 8 1 8 1,652 58.9 0.48% 28 ok ok ok
UR1 2 9/3/2013 2013 Phormidium sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Phormidium 28 16 438 90,433 58.9 0.48% 1,535 ok ok ok
UR1 2 9/3/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 29 2 50 10,323 58.9 0.48% 175 ok ok ok
UR1 2 9/3/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 57 32 1,850 381,966 58.9 0.48% 6,485 ok ok ok
UR1 2 9/3/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 93 6 600 123,881 58.9 0.48% 2,103 ok ok ok
UR1 3 9/3/2013 2013 Cymbella spp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 42 1 42 66,550 58.9 0.06% 1,130 ok ok ok
UR1 3 9/3/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 7 1 7 11,092 58.9 0.06% 188 ok ok ok
UR1 3 9/3/2013 2013 Phormidium sp. Cyanobacteria Cyanophyceae Oscillatoriales Oscillatoriaceae Phormidium 131 27 3,537 5,604,461 58.9 0.06% 95,152 ok ok ok
UR1 3 9/3/2013 2013 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 87 3 266 421,483 58.9 0.06% 7,156 ok ok ok
UR1 3 9/3/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 17 13 228 361,271 58.9 0.06% 6,134 ok ok ok
UR1 3 9/3/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 16 7 106 167,960 58.9 0.06% 2,852 ok ok ok
UR2A 1 9/2/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 2 1 2 12,676 58.9 0.02% 215 ok ok ok
UR2A 1 9/2/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 3 32 95 602,119 58.9 0.02% 10,223 ok ok ok
UR2A 1 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 295 8 2,500 15,845,238 58.9 0.02% 269,019 ok ok ok
UR2A 2 9/2/2013 2013 Staurastrum sp. Charophyta Conjugatophyceae Desmidiales Desmidiaceae Staurastrum 1 1 1 5,268 58.9 0.02% 89 ok ok ok
UR2A 2 9/2/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 3 29 86 453,050 58.9 0.02% 7,692 ok ok ok
UR2A 2 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 296 9 2,650 13,960,272 58.9 0.02% 237,017 ok ok ok
UR2A 3 9/2/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 3 1 3 20,973 58.9 0.01% 356 ok ok ok
UR2A 3 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 297 12 3,500 24,468,889 58.9 0.01% 415,431 ok ok ok
UR2 1 9/2/2013 2013 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 1 1 1 6,146 58.9 0.02% 104 ok ok ok
UR2 1 9/2/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 63 1 63 387,200 58.9 0.02% 6,574 ok ok ok
UR2 1 9/2/2013 2013 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3 1 3 18,438 58.9 0.02% 313 ok ok ok
UR2 1 9/2/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 147 50 7,350 45,173,333 58.9 0.02% 766,950 ok ok ok
UR2 1 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 86 11 950 5,838,730 58.9 0.02% 99,130 ok ok ok
UR2 2 9/2/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 23 1 23 541,875 58.9 0.00% 9,200 ok ok ok
UR2 2 9/2/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 22 1 22 518,315 58.9 0.00% 8,800 ok ok ok
UR2 2 9/2/2013 2013 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 8 1 8 188,478 58.9 0.00% 3,200 ok ok ok
UR2 2 9/2/2013 2013 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 6 1 6 141,359 58.9 0.00% 2,400 ok ok ok
UR2 2 9/2/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 8 35 276 6,502,502 58.9 0.00% 110,399 ok ok ok
UR2 2 9/2/2013 2013 Chrysosphaera  sp. Ochrophyta Chrysophyceae Chromulinales Chrysosphaeraceae Chrysosphaera 1 44 44 1,036,631 58.9 0.00% 17,600 ok ok ok
UR2 2 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 232 23 5,400 127,222,857 58.9 0.00% 2,159,981 ok ok ok
UR2 3 9/2/2013 2013 Cymbella  sp. Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 10 1 10 126,213 58.9 0.01% 2,143 ok ok ok
UR2 3 9/2/2013 2013 Gomphonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 10 1 10 126,213 58.9 0.01% 2,143 ok ok ok
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UR2 3 9/2/2013 2013 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 6 25 147 1,855,333 58.9 0.01% 31,500 ok ok ok
UR2 3 9/2/2013 2013 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 274 5 1,400 17,669,841 58.9 0.01% 299,997 ok ok ok
ECM10 1 9/6/2014 2014 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 7 1 7 5,258 58.9 0.13% 89 ok ok ok
ECM10 1 9/6/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 44 1 44 33,052 58.9 0.13% 561 ok ok ok
ECM10 1 9/6/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 7 1 7 5,258 58.9 0.13% 89 ok ok ok
ECM10 1 9/6/2014 2014 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 1 1 1 751 58.9 0.13% 13 ok ok ok
ECM10 1 9/6/2014 2014 Cyclotella sp. Bacillariophyta Mediophyceae Stephanodiscales Stephanodiscaceae Cyclotella 3 1 3 2,254 58.9 0.13% 38 ok ok ok
ECM10 1 9/6/2014 2014 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 33 11 350 262,914 58.9 0.13% 4,464 ok ok ok
ECM10 1 9/6/2014 2014 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 207 10 2,100 1,577,481 58.9 0.13% 26,782 ok ok ok
ECM10 2 9/6/2014 2014 Encyonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 3 1 3 33,291 58.9 0.01% 565 ok ok ok
ECM10 2 9/6/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 135 1 152 1,686,744 58.9 0.01% 28,637 ok ok ok
ECM10 2 9/6/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 12 1 12 133,164 58.9 0.01% 2,261 ok ok ok
ECM10 2 9/6/2014 2014 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 152 22 3,400 37,729,806 58.9 0.01% 640,574 ok ok ok
ECM10 3 9/6/2014 2014 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 7 1 7 24,269 58.9 0.03% 412 ok ok ok
ECM10 3 9/6/2014 2014 Encyonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 14 1 14 48,538 58.9 0.03% 824 ok ok ok
ECM10 3 9/6/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 73 1 73 253,090 58.9 0.03% 4,297 ok ok ok
ECM10 3 9/6/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 3 1 3 10,401 58.9 0.03% 177 ok ok ok
ECM10 3 9/6/2014 2014 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 3 1 3 10,401 58.9 0.03% 177 ok ok ok
ECM10 3 9/6/2014 2014 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 4 1 4 13,868 58.9 0.03% 235 ok ok ok
ECM10 3 9/6/2014 2014 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 78 10 800 2,773,594 58.9 0.03% 47,090 ok ok ok
ECM10 3 9/6/2014 2014 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 123 5 650 2,253,545 58.9 0.03% 38,261 ok ok ok
ECM10 3 9/6/2014 2014 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 1 6 6 20,802 58.9 0.03% 353 ok ok ok
UR2A 1 9/4/2014 2014 Encyonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 9 1 9 9,841 58.9 0.09% 167 ok ok ok
UR2A 1 9/4/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 2 1 2 2,187 58.9 0.09% 37 ok ok ok
UR2A 1 9/4/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 11 1 11 12,027 58.9 0.09% 204 ok ok ok
UR2A 1 9/4/2014 2014 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 7 1 7 7,654 58.9 0.09% 130 ok ok ok
UR2A 1 9/4/2014 2014 Tabellaria  sp. Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Tabellaria 5 1 5 5,467 58.9 0.09% 93 ok ok ok
UR2A 1 9/4/2014 2014 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 3 1 3 3,280 58.9 0.09% 56 ok ok ok
UR2A 1 9/4/2014 2014 Stigeoclonium  sp. Chlorophyta Chlorophyceae Chaetophorales Chaetophoraceae Stigeoclonium 5 27 136 148,702 58.9 0.09% 2,525 ok ok ok
UR2A 1 9/4/2014 2014 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 63 15 950 1,038,725 58.9 0.09% 17,635 ok ok ok
UR2A 1 9/4/2014 2014 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 7 3 18 19,681 58.9 0.09% 334 ok ok ok
UR2A 1 9/4/2014 2014 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 191 20 3,850 4,209,571 58.9 0.09% 71,470 ok ok ok
UR2A 2 9/4/2014 2014 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 1 1 1 2,375 58.9 0.04% 40 ok ok ok
UR2A 2 9/4/2014 2014 Encyonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 1 1 1 2,375 58.9 0.04% 40 ok ok ok
UR2A 2 9/4/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 2 1 2 4,749 58.9 0.04% 81 ok ok ok
UR2A 2 9/4/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 5 1 5 11,873 58.9 0.04% 202 ok ok ok
UR2A 2 9/4/2014 2014 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 1 1 1 2,375 58.9 0.04% 40 ok ok ok
UR2A 2 9/4/2014 2014 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 1 1 1 2,375 58.9 0.04% 40 ok ok ok
UR2A 2 9/4/2014 2014 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 1 1 1 2,375 58.9 0.04% 40 ok ok ok
UR2A 2 9/4/2014 2014 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 295 20 6,000 14,247,619 58.9 0.04% 241,895 ok ok ok
UR2A 3 9/4/2014 2014 Encyonema sp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 12 1 12 3,243 58.9 0.37% 55 ok ok ok
UR2A 3 9/4/2014 2014 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 5 1 5 1,351 58.9 0.37% 23 ok ok ok
UR2A 3 9/4/2014 2014 Fragilaria sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 11 1 11 2,973 58.9 0.37% 50 ok ok ok
UR2A 3 9/4/2014 2014 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 3 1 3 811 58.9 0.37% 14 ok ok ok
UR2A 3 9/4/2014 2014 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 7 1 7 1,892 58.9 0.37% 32 ok ok ok
UR2A 3 9/4/2014 2014 Stigeoclonium  sp. Chlorophyta Chlorophyceae Chaetophorales Chaetophoraceae Stigeoclonium 18 6 102 27,564 58.9 0.37% 468 ok ok ok
UR2A 3 9/4/2014 2014 Homoeothrix  sp. Cyanobacteria Cyanophyceae Oscillatoriales Homoeotrichaceae Homoeothrix 71 18 1,300 351,312 58.9 0.37% 5,965 ok ok ok
UR2A 3 9/4/2014 2014 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 175 18 3,200 864,768 58.9 0.37% 14,682 ok ok ok
ECM10 1 9/7/2016 2016 Achnanthidium spp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 81 1 81 264,000 58.9 0.03% 4,482 ok ok ok
ECM10 1 9/7/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 13 1 13 42,370 58.9 0.03% 719 ok ok ok
ECM10 1 9/7/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 192 1 192 625,778 58.9 0.03% 10,624 ok ok ok
ECM10 1 9/7/2016 2016 Rhoicosphenia sp. Bacillariophyta Bacillariophyceae Cymbellales Rhoicospheniaceae Rhoicosphenia 10 1 10 32,593 58.9 0.03% 553 ok ok ok
ECM10 1 9/7/2016 2016 Fragilaria spp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 2 1 2 6,519 58.9 0.03% 111 ok ok ok
ECM10 1 9/7/2016 2016 Cyclotella sp. Bacillariophyta Mediophyceae Stephanodiscales Stephanodiscaceae Cyclotella 2 1 2 6,519 58.9 0.03% 111 ok ok ok
ECM10 1 9/7/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 4 13 52 169,481 58.9 0.03% 2,877 ok ok ok
ECM10 1 9/7/2016 2016 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 4 11 43 140,148 58.9 0.03% 2,379 ok ok ok
ECM10 2 9/7/2016 2016 Achnanthidium spp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 139 1 139 295,719 58.9 0.05% 5,021 ok ok ok
ECM10 2 9/7/2016 2016 Cocconeis  sp. Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis 1 1 1 2,127 58.9 0.05% 36 ok ok ok
ECM10 2 9/7/2016 2016 Didymosphenia geminata Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Didymosphenia Didymosphenia geminata 2 1 2 4,255 58.9 0.05% 72 ok ok ok
ECM10 2 9/7/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 4 1 4 8,510 58.9 0.05% 144 ok ok ok
ECM10 2 9/7/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 123 1 123 261,679 58.9 0.05% 4,443 ok ok ok
ECM10 2 9/7/2016 2016 Rhoicosphenia sp. Bacillariophyta Bacillariophyceae Cymbellales Rhoicospheniaceae Rhoicosphenia 14 1 14 29,785 58.9 0.05% 506 ok ok ok
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ECM10 2 9/7/2016 2016 Fragilaria spp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 2 1 2 4,255 58.9 0.05% 72 ok ok ok
ECM10 2 9/7/2016 2016 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 1 1 1 2,127 58.9 0.05% 36 ok ok ok
ECM10 2 9/7/2016 2016 Navicula  spp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 3 1 3 6,382 58.9 0.05% 108 ok ok ok
ECM10 2 9/7/2016 2016 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 1 1 1 2,127 58.9 0.05% 36 ok ok ok
ECM10 2 9/7/2016 2016 Cyclotella sp. Bacillariophyta Mediophyceae Stephanodiscales Stephanodiscaceae Cyclotella 4 1 4 8,510 58.9 0.05% 144 ok ok ok
ECM10 2 9/7/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 6 1 6 12,765 58.9 0.05% 217 ok ok ok
ECM10 2 9/7/2016 2016 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 2 11 21 44,677 58.9 0.05% 759 ok ok ok
ECM10 3 9/7/2016 2016 Unknown centrales spp. Bacillariophyta Bacillariophyceae Centrales 3 1 3 1,131 58.9 0.27% 19 ok exclude exclude
ECM10 3 9/7/2016 2016 Achnanthidium spp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 23 1 23 8,674 58.9 0.27% 147 ok ok ok
ECM10 3 9/7/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 17 1 17 6,411 58.9 0.27% 109 ok ok ok
ECM10 3 9/7/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 53 1 53 19,989 58.9 0.27% 339 ok ok ok
ECM10 3 9/7/2016 2016 Rhoicosphenia sp. Bacillariophyta Bacillariophyceae Cymbellales Rhoicospheniaceae Rhoicosphenia 5 1 5 1,886 58.9 0.27% 32 ok ok ok
ECM10 3 9/7/2016 2016 Fragilaria spp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 24 1 29 10,937 58.9 0.27% 186 ok ok ok
ECM10 3 9/7/2016 2016 Synedra sp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Synedra 4 1 4 1,509 58.9 0.27% 26 ok ok ok
ECM10 3 9/7/2016 2016 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 9 1 9 3,394 58.9 0.27% 58 ok ok ok
ECM10 3 9/7/2016 2016 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 4 1 4 1,509 58.9 0.27% 26 ok ok ok
ECM10 3 9/7/2016 2016 Tabellaria spp. Bacillariophyta Bacillariophyceae Tabellariales Tabellariaceae Tabellaria 1 1 1 377 58.9 0.27% 6 ok ok ok
ECM10 3 9/7/2016 2016 Amphora sp. Bacillariophyta Bacillariophyceae Thalassiophysales Catenulaceae Amphora 14 1 14 5,280 58.9 0.27% 90 ok ok ok
ECM10 3 9/7/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 143 10 1,500 565,714 58.9 0.27% 9,605 ok ok ok
UR2A 1 9/8/2016 2016 Nitzschia sp. Bacillariophyta Bacillariophyceae Bacillariales Bacillariaceae Nitzschia 2 1 2 2,933 58.9 0.07% 50 ok ok ok
UR2A 1 9/8/2016 2016 Achnanthidium spp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 4 1 4 5,867 58.9 0.07% 100 ok ok ok
UR2A 1 9/8/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 37 1 37 54,267 58.9 0.07% 921 ok ok ok
UR2A 1 9/8/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 22 1 22 32,267 58.9 0.07% 548 ok ok ok
UR2A 1 9/8/2016 2016 Fragilaria spp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 34 1 34 49,867 58.9 0.07% 847 ok ok ok
UR2A 1 9/8/2016 2016 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 9 1 9 13,200 58.9 0.07% 224 ok ok ok
UR2A 1 9/8/2016 2016 Navicula  spp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 1 1 1 1,467 58.9 0.07% 25 ok ok ok
UR2A 1 9/8/2016 2016 Calothrix  sp. Cyanobacteria Cyanophyceae Nostocales Rivulariaceae Calothrix 142 10 1,420 2,082,667 58.9 0.07% 35,359 ok ok ok
UR2A 1 9/8/2016 2016 Chamaesiphon sp. Cyanobacteria Cyanophyceae Synechococcales Chamaesiphonaceae Chamaesiphon 2 4 8 11,733 58.9 0.07% 199 ok ok ok
UR2A 1 9/8/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 53 15 800 1,173,333 58.9 0.07% 19,921 ok ok ok
UR2A 1 9/8/2016 2016 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 2 14 28 41,067 58.9 0.07% 697 ok ok ok
UR2A 2 9/8/2016 2016 Achnanthidium  sp. Bacillariophyta Bacillariophyceae Cocconeidales Achnanthidiaceae Achnanthidium 11 1 11 9,198 58.9 0.12% 156 ok ok ok
UR2A 2 9/8/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 9 1 9 7,526 58.9 0.12% 128 ok ok ok
UR2A 2 9/8/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 59 1 59 49,335 58.9 0.12% 838 ok ok ok
UR2A 2 9/8/2016 2016 Fragilaria spp. Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 23 1 23 19,232 58.9 0.12% 327 ok ok ok
UR2A 2 9/8/2016 2016 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 16 1 16 13,379 58.9 0.12% 227 ok ok ok
UR2A 2 9/8/2016 2016 Navicula sp. Bacillariophyta Bacillariophyceae Naviculales Naviculaceae Navicula 1 1 1 836 58.9 0.12% 14 ok ok ok
UR2A 2 9/8/2016 2016 Calothrix  sp. Cyanobacteria Cyanophyceae Nostocales Rivulariaceae Calothrix 21 10 210 175,601 58.9 0.12% 2,981 ok ok ok
UR2A 2 9/8/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 162 20 3,240 2,709,271 58.9 0.12% 45,998 ok ok ok
UR2A 3 9/8/2016 2016 Cocconeis  sp. Bacillariophyta Bacillariophyceae Cocconeidales Cocconeidaceae Cocconeis 2 1 2 53,778 58.9 0.00% 913 ok ok ok
UR2A 3 9/8/2016 2016 Encyonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Encyonema 5 1 5 134,444 58.9 0.00% 2,283 ok ok ok
UR2A 3 9/8/2016 2016 Gomphonema spp. Bacillariophyta Bacillariophyceae Cymbellales Gomphonemataceae Gomphonema 15 1 15 403,333 58.9 0.00% 6,848 ok ok ok
UR2A 3 9/8/2016 2016 Hannaea arcus Bacillariophyta Bacillariophyceae Licmophorales Ulnariaceae Hannaea Hannaea arcus 16 1 16 430,222 58.9 0.00% 7,304 ok ok ok
UR2A 3 9/8/2016 2016 Calothrix  sp. Cyanobacteria Cyanophyceae Nostocales Rivulariaceae Calothrix 8 9 72 1,936,000 58.9 0.00% 32,869 ok ok ok
UR2A 3 9/8/2016 2016 Leptolyngbya sp. Cyanobacteria Cyanophyceae Synechococcales Leptolyngbyaceae Leptolyngbya 250 20 5,000 134,444,444 58.9 0.00% 2,282,588 ok ok ok
UR2A 3 9/8/2016 2016 Hydrurus foetidus Ochrophyta Chrysophyceae Hydrurales Hydruraceae Hydrurus Hydrurus foetidus 4 7 26 699,111 58.9 0.00% 11,869 ok ok ok
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Appendix H-8.  Lake Phytoplankton Data, 2008 to 2009

Site Depth Replicate Date Final Taxon Phylum Class Order Family Genus Cells/mL
Exclude 

Scan
Exclude 

Completely
SUL Shallow 3 8/22/2008 Unident. alga 3 ok exclude
SUL Shallow 3 8/22/2008 Unident. alga 0 ok ok
SUL Mid 2 8/22/2008 No algae present <3 exclude exclude
SUL Deep 1 8/22/2008 Kephyrion  sp. Ochrophyta Chrysophyceae Chromulinales Dinobryaceae Kephyrion 2 ok ok
SUL Shallow 1 8/16/2009 No taxa present 0 ok ok
SUL Shallow 2 8/16/2009 No taxa present 0 ok ok
SUL Mid 1 8/16/2009 No taxa present 0 ok ok
SUL Mid 2 8/16/2009 No taxa present 0 ok ok
SUL Deep 1 8/16/2009 No taxa present 0 ok ok
SUL Deep 2 8/16/2009 Cymbella minuta Bacillariophyta Bacillariophyceae Cymbellales Cymbellaceae Cymbella 1.4 ok ok
SUL Deep 2 8/16/2009 Fragilaria construens venter Bacillariophyta Bacillariophyceae Fragilariales Fragilariaceae Fragilaria 1.4 ok ok
SUL Deep 2 8/16/2009 Surirella ovata Bacillariophyta Bacillariophyceae Surirellales Surirellaceae Surirella 1.4 ok ok
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Appendix H-9.  Stream Periphyton QA/QC Data, 2013 to 2014

Year Sample Periphyton Taxa
Original 

Abundance 
Relative 

Abundance
Dominance 

Rank
Duplicate 

Abundance
Relative 

Abundance
Dominance 

Rank
Percent 

Similarity
Percent Counted 0.063110% 0.06903%
Campylodiscus  sp. 0 0.00 1 0.00 0%
Chamaesiphon  sp. 87 0.29 2 148 0.49 1 29%
Chrysosphaera sp. 0 0.00 8 0.03 0%

Cymbella  spp. 42 0.14 3 24 0.08 3 8%
Gomphonema  sp. 7 0.02 5 0.02 2%
Hydrurus foetidus 16 0.05 8 0.03 3%
Leptolyngbya  sp. 17 0.06 19 0.06 6%

Navicula  sp. 0 0.00 9 0.03 0%
Phormidium  sp. 131 0.44 1 78 0.26 2 26%

Total 300 300 73%
Percent Counted 1.071949% 0.91881%
Chrysosphaera sp. 3 0.01 0 0.00 0%

Cymbella  sp. 0 0.00 1 0.00 0%
Hydrurus foetidus 297 0.99 302 1.00 99%

Total 300 303 99%
% Counted 0.370% 0.448%
Encyonema 12 0.04 4 15 0.05 4 4%
Fragilaria 11 0.04 15 0.05 4 4%

Gomphonema 5 0.02 4 0.01 1%
Hannaea arcus (Ehrenberg) Patrick 7 0.02 11 0.04 2%

Homoeothrix 71 0.24 2 81 0.27 2 24%
Hydrurus foetidus (Villars) Trevisan 175 0.58 1 155 0.52 1 52%

Navicula 0 0.00 2 0.01 0%
Phormidium 0 0.00 2 0.01 0%

Stigeoclonium 18 0.06 3 11 0.04 4%
Synedra 3 0.01 3 0.01 1%
Ulothrix 0 0.00 1 0.00 0%

Total 302 300 91%

Note: Periphyton QA/QC was completed in 2016; however, it was not completed on Unuk watershed samples.

2013

UR2A Rep 3

UR2A Rep 3

UR1 Rep 3

2014
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

MCTR 1 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
MCTR 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 34 0.288 118 ok ok
MCTR 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 115 0.288 399 ok ok
MCTR 1 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 13 0.288 45 ok ok
MCTR 1 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
MCTR 1 2008 Chironomidae Insecta Diptera Chironomidae 23 0.288 80 ok ok
MCTR 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 17 0.288 59 ok ok
MCTR 1 2008 Podmosta Insecta Plecoptera Nemouridae Podmosta 1 0.288 3 ok ok
MCTR 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 26 0.288 90 ok ok
MCTR 1 2008 Oligophlebodes Insecta Trichoptera Uenoidae Oligophlebodes 1 0.288 3 ok ok
MCTR 1 2008 Hyallela azteca Malacostraca Amphipoda Hyalellidae Hyalella 2 0.288 7 ok ok
MCTR 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 25 0.288 87 ok ok
MCTR 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 18 0.288 63 ok ok
MCTR 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 4 0.288 14 ok ok
MCTR 2 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 2 0.288 7 ok ok
MCTR 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
MCTR 2 2008 Chironomidae Insecta Diptera Chironomidae 3 0.288 10 ok ok
MCTR 2 2008 Chironomidae sp.1 Insecta Diptera Chironomidae 1 0.288 3 ok ok
MCTR 2 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
MCTR 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
MCTR 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 14 0.288 49 ok ok
MCTR 3 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
MCTR 3 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
MCTR 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 18 0.288 63 ok ok
MCTR 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 11 0.288 38 ok ok
MCTR 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
MCTR 3 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 2 0.288 7 ok ok
MCTR 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 7 0.288 24 ok ok
MCTR 3 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
MCTR 3 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
MCTR 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 2 0.288 7 ok ok
MCTR 3 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
MCTR 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 2 0.288 7 ok ok
MCTR 4 2008 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
MCTR 4 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
MCTR 4 2008 Diamesa Insecta Diptera Chironomidae Diamesa 8 0.288 28 ok ok
MCTR 4 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 14 0.288 49 ok ok
MCTR 5 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
MCTR 5 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 37 0.288 128 ok ok
MCTR 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 33 0.288 115 ok ok
MCTR 5 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 6 0.288 21 ok ok
MCTR 5 2008 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
MCTR 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

MCTR 5 2008 Chironomidae Insecta Diptera Chironomidae 10 0.288 35 ok ok
MCTR 5 2008 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
MCTR 5 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 4 0.288 14 ok ok
MCTR 5 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
MCTR 5 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
MCTR 5 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
MCTR 5 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 17 0.288 59 ok ok
MC1 1 2008 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
MC1 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
MC1 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
MC1 3 2008 Chironomini Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
MC1 4 2008 No taxa found 0 0.288 0 ok ok
MC1 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SCT 1 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
SCT 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 6 0.288 21 ok ok
SCT 2 2008 Oreogeton Insecta Diptera Empididae Oreogeton 1 0.288 3 ok ok
SCT 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 3 0.288 10 ok ok
SC1 1 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
SC1 1 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
SC1 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 7 0.288 24 ok ok
SC1 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 71 0.288 247 ok ok
SC1 1 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
SC1 1 2008 Smittia Insecta Diptera Chironomidae Smittia 1 0.288 3 ok ok
SC1 1 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 3 0.288 10 ok ok
SC1 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC1 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.288 10 ok ok
SC1 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 13 0.288 45 ok ok
SC1 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 79 0.288 274 ok ok
SC1 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 17 0.288 59 ok ok
SC1 2 2008 Chironomidae Insecta Diptera Chironomidae 3 0.288 10 ok ok
SC1 2 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
SC1 2 2008 Ameletus celer Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
SC1 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC1 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
SC1 2 2008 Zapada Insecta Plecoptera Nemouridae Zapada 4 0.288 14 ok ok
SC1 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
SC1 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
SC1 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 22 0.288 76 ok ok
SC1 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 12 0.288 42 ok ok
SC1 3 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 3 0.288 10 ok ok
SC1 3 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 4 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC1 4 2008 Diamesa Insecta Diptera Chironomidae Diamesa 15 0.288 52 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SC1 4 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
SC1 4 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
SC1 4 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 4 2008 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
SC1 4 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
SC1 5 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
SC1 5 2008 Hydraena Insecta Coleoptera Hydraenidae Hydraena 1 0.288 3 ok ok
SC1 5 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC1 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 22 0.288 76 ok ok
SC1 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SC1 5 2008 Ephydridae Insecta Diptera Ephydridae 2 0.288 7 ok ok
SC1 5 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 3 0.288 10 ok ok
SC1 5 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC1 5 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC2 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
SC2 1 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SC2 1 2008 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
SC2 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 2 0.288 7 ok ok
SC2 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC2 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 5 0.288 17 ok ok
SC2 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SC2 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC2 2 2008 Helodon Insecta Diptera Simuliidae Helodon 1 0.288 3 ok ok
SC2 2 2008 Perlodidae Insecta Plecoptera Perlodidae 1 0.288 3 Damaged ok exclude
SC2 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC2 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SC2 3 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SC2 3 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SC2 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC2 3 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC2 3 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
SC2 4 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
SC2 4 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC2 4 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC2 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SC2 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SC3 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC3 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 18 0.288 63 ok ok
SC3 1 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 3 0.288 10 ok ok
SC3 1 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SC3 1 2008 Helodon Insecta Diptera Simuliidae Helodon 1 0.288 3 ok ok
SC3 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC3 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SC3 1 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC3 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
SC3 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC3 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 10 0.288 35 ok ok
SC3 2 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SC3 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC3 2 2008 Parapsyche Insecta Trichoptera Hydropsychidae Parapsyche 1 0.288 3 ok ok
SC3 3 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 2 0.288 7 ok ok
SC3 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
SC3 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 10 0.288 35 ok ok
SC3 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SC3 3 2008 Perlodidae Insecta Plecoptera Perlodidae 1 0.288 3 Damaged ok exclude
SC3 4 2008 Diamesa Insecta Diptera Chironomidae Diamesa 12 0.288 42 ok ok
SC3 4 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SC3 4 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SC3 4 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
SC3 4 2008 Perlodidae Insecta Plecoptera Perlodidae 1 0.288 3 Damaged ok exclude
SC3 4 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
SC3 5 2008 Forcipomyia Insecta Diptera Ceratopogonidae Forcipomyia 1 0.288 3 ok ok
SC3 5 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
SC3 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
SC3 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 3 0.288 10 ok ok
SC3 5 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SC3 5 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SC3 5 2008 Perlodidae Insecta Plecoptera Perlodidae 2 0.288 7 Damaged ok exclude
EUR2 1 2008 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
EUR2 1 2008 Brillia Insecta Diptera Chironomidae Brillia 1 0.288 3 ok ok
EUR2 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 11 0.288 38 ok ok
EUR2 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
EUR2 1 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
EUR2 1 2008 Pagastia Insecta Diptera Chironomidae Pagastia 2 0.288 7 ok ok
EUR2 1 2008 Thienemanniella Insecta Diptera Chironomidae Thienemanniella 1 0.288 3 ok ok
EUR2 1 2008 Chironomidae Insecta Diptera Chironomidae 5 0.288 17 ok ok
EUR2 1 2008 Chironomidae sp.1 Insecta Diptera Chironomidae 1 0.288 3 ok ok
EUR2 1 2008 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
EUR2 1 2008 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
EUR2 1 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 3 0.288 10 ok ok
EUR2 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 19 0.288 66 ok ok
EUR2 1 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 7 0.288 24 ok ok
EUR2 1 2008 Ephemerellidae Insecta Ephemeroptera Ephemerellidae 2 0.288 7 Damaged ok exclude
EUR2 1 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 2 0.288 7 ok ok
EUR2 1 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 9 0.288 31 ok ok
EUR2 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 25 0.288 87 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

EUR2 1 2008 Capniidae Insecta Plecoptera Capniidae 1 0.288 3 ok ok
EUR2 1 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 0.288 7 ok ok
EUR2 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 5 0.288 17 ok ok
EUR2 1 2008 Perlodidae Insecta Plecoptera Perlodidae 2 0.288 7 Damaged ok exclude
EUR2 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 4 0.288 14 ok ok
EUR2 1 2008 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
EUR2 1 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
EUR2 2 2008 Trombidiformes Arachnida Trombidiformes 7 0.288 24 ok exclude
EUR2 2 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 3 0.288 10 ok ok
EUR2 2 2008 Corynoneura Insecta Diptera Chironomidae Corynoneura 1 0.288 3 ok ok
EUR2 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 36 0.288 125 ok ok
EUR2 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 19 0.288 66 ok ok
EUR2 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 13 0.288 45 ok ok
EUR2 2 2008 Pagastia Insecta Diptera Chironomidae Pagastia 3 0.288 10 ok ok
EUR2 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 5 0.288 17 ok ok
EUR2 2 2008 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 1 0.288 3 ok ok
EUR2 2 2008 Thienemanniella Insecta Diptera Chironomidae Thienemanniella 1 0.288 3 ok ok
EUR2 2 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
EUR2 2 2008 Chironomidae Insecta Diptera Chironomidae 4 0.288 14 ok ok
EUR2 2 2008 Orthocladiinae Insecta Diptera Chironomidae 3 0.288 10 Damaged ok exclude
EUR2 2 2008 Deuterophlebia Insecta Diptera Deuterophlebiidae Deuterophlebia 1 0.288 3 ok ok
EUR2 2 2008 Oreogeton Insecta Diptera Empididae Oreogeton 2 0.288 7 ok ok
EUR2 2 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 6 0.288 21 ok ok
EUR2 2 2008 Ameletus celer Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
EUR2 2 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 8 0.288 28 ok ok
EUR2 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 21 0.288 73 ok ok
EUR2 2 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 7 0.288 24 ok ok
EUR2 2 2008 Ephemerellidae Insecta Ephemeroptera Ephemerellidae 5 0.288 17 Damaged ok exclude
EUR2 2 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 11 0.288 38 ok ok
EUR2 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 19 0.288 66 ok ok
EUR2 2 2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 2 0.288 7 Damaged ok exclude
EUR2 2 2008 Capniidae Insecta Plecoptera Capniidae 5 0.288 17 ok ok
EUR2 2 2008 Zapada Insecta Plecoptera Nemouridae Zapada 5 0.288 17 ok ok
EUR2 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 9 0.288 31 ok ok
EUR2 2 2008 Perlodidae Insecta Plecoptera Perlodidae 2 0.288 7 Damaged ok exclude
EUR2 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 30 0.288 104 ok ok
EUR2 2 2008 Limnephilidae Insecta Trichoptera Limnephilidae 7 0.288 24 Damaged ok exclude
EUR2 2 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
EUR2 2 2008 Nematoda Nematoda 3 0.288 10 exclude exclude
EUR2 3 2008 Trombidiformes Arachnida Trombidiformes 8 0.288 28 ok exclude
EUR2 3 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 3 0.288 10 ok ok
EUR2 3 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
EUR2 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 7 0.288 24 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

EUR2 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
EUR2 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
EUR2 3 2008 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
EUR2 3 2008 Parametriocnemus Insecta Diptera Chironomidae Parametriocnemus 1 0.288 3 ok ok
EUR2 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 12 0.288 42 ok ok
EUR2 3 2008 Chironomidae Insecta Diptera Chironomidae 9 0.288 31 ok ok
EUR2 3 2008 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
EUR2 3 2008 Oreogeton Insecta Diptera Empididae Oreogeton 3 0.288 10 ok ok
EUR2 3 2008 Helodon Insecta Diptera Simuliidae Helodon 1 0.288 3 ok ok
EUR2 3 2008 Dicranota Insecta Diptera Tipulidae Dicranota 6 0.288 21 ok ok
EUR2 3 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 14 0.288 49 ok ok
EUR2 3 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
EUR2 3 2008 Ameletus celer Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
EUR2 3 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 4 0.288 14 ok ok
EUR2 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
EUR2 3 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
EUR2 3 2008 Ephemerellidae Insecta Ephemeroptera Ephemerellidae 3 0.288 10 Damaged ok exclude
EUR2 3 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 3 0.288 10 ok ok
EUR2 3 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 31 0.288 108 ok ok
EUR2 3 2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 11 0.288 38 Damaged ok exclude
EUR2 3 2008 Capniidae Insecta Plecoptera Capniidae 12 0.288 42 ok ok
EUR2 3 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 15 0.288 52 ok ok
EUR2 3 2008 Leuctridae Insecta Plecoptera Leuctridae 1 0.288 3 Damaged ok exclude
EUR2 3 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
EUR2 3 2008 Skwala Insecta Plecoptera Perlodidae Skwala 6 0.288 21 ok ok
EUR2 3 2008 Perlodidae Insecta Plecoptera Perlodidae 4 0.288 14 Damaged ok exclude
EUR2 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 10 0.288 35 ok ok
EUR2 3 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
EUR2 3 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
EUR2 3 2008 Ostracoda Ostracoda 1 0.288 3 exclude exclude
CC1 1 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 23 0.288 80 ok ok
CC1 1 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
CC1 1 2008 Hydraena Insecta Coleoptera Hydraenidae Hydraena 1 0.288 3 ok ok
CC1 1 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 2 0.288 7 ok ok
CC1 1 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
CC1 1 2008 Phyllodromia Insecta Diptera Empididae Phyllodromia 1 0.288 3 ok ok
CC1 1 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
CC1 2 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 3 0.288 10 ok ok
CC1 2 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
CC1 2 2008 Hydraena Insecta Coleoptera Hydraenidae Hydraena 6 0.288 21 ok ok
CC1 2 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
CC1 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 8 0.288 28 ok ok
CC1 2 2008 Stilocladius Insecta Diptera Chironomidae Stilocladius 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

CC1 2 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
CC1 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
CC1 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
CC1 2 2008 Nematoda Nematoda 2 0.288 7 exclude exclude
CC1 3 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 7 0.288 24 ok ok
CC1 3 2008 Hydraena Insecta Coleoptera Hydraenidae Hydraena 4 0.288 14 ok ok
CC1 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
CC1 3 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 2 0.288 7 ok ok
UR0 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 65 0.288 226 ok ok
UR0 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
UR0 1 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 14 0.288 49 ok ok
UR0 1 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 16 0.288 56 ok ok
UR0 1 2008 Pseudodiamesa Insecta Diptera Chironomidae Pseudodiamesa 1 0.288 3 ok ok
UR0 1 2008 Chironomidae Insecta Diptera Chironomidae 5 0.288 17 ok ok
UR0 1 2008 Orthocladiinae Insecta Diptera Chironomidae 6 0.288 21 Damaged ok exclude
UR0 1 2008 Helodon Insecta Diptera Simuliidae Helodon 3 0.288 10 ok ok
UR0 1 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 8 0.288 28 ok ok
UR0 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 37 0.288 128 ok ok
UR0 1 2008 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
UR0 1 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
UR0 1 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 36 0.288 125 ok ok
UR0 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok
UR0 1 2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 4 0.288 14 Damaged ok exclude
UR0 1 2008 Capniidae Insecta Plecoptera Capniidae 2 0.288 7 ok ok
UR0 1 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
UR0 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 33 0.288 115 ok ok
UR0 1 2008 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
UR0 1 2008 Perlodidae Insecta Plecoptera Perlodidae 16 0.288 56 Damaged ok exclude
UR0 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 8 0.288 28 ok ok
UR0 1 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 7 0.288 24 ok ok
UR0 1 2008 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 1 0.288 3 exclude ok
UR0 2 2008 Trombidiformes Arachnida Trombidiformes 3 0.288 10 ok exclude
UR0 2 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 3 0.288 10 ok ok
UR0 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 119 0.288 413 ok ok
UR0 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
UR0 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 17 0.288 59 ok ok
UR0 2 2008 Pagastia Insecta Diptera Chironomidae Pagastia 3 0.288 10 ok ok
UR0 2 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 47 0.288 163 ok ok
UR0 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
UR0 2 2008 Pseudodiamesa Insecta Diptera Chironomidae Pseudodiamesa 2 0.288 7 ok ok
UR0 2 2008 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 1 0.288 3 ok ok
UR0 2 2008 Stempellinella Insecta Diptera Chironomidae Stempellinella 1 0.288 3 ok ok
UR0 2 2008 Thienemanniella Insecta Diptera Chironomidae Thienemanniella 4 0.288 14 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR0 2 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
UR0 2 2008 Chironomidae Insecta Diptera Chironomidae 4 0.288 14 ok ok
UR0 2 2008 Orthocladiinae Insecta Diptera Chironomidae 2 0.288 7 Damaged ok exclude
UR0 2 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
UR0 2 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
UR0 2 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 8 0.288 28 ok ok
UR0 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 41 0.288 142 ok ok
UR0 2 2008 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 5 0.288 17 ok ok
UR0 2 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 8 0.288 28 ok ok
UR0 2 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 11 0.288 38 ok ok
UR0 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok
UR0 2 2008 Zapada Insecta Plecoptera Nemouridae Zapada 7 0.288 24 ok ok
UR0 2 2008 Nemouridae Insecta Plecoptera Nemouridae 37 0.288 128 Damaged ok exclude
UR0 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
UR0 2 2008 Perlodidae Insecta Plecoptera Perlodidae 1 0.288 3 Damaged ok exclude
UR0 2 2008 Glossosoma Insecta Trichoptera Glossosomatidae Glossosoma 7 0.288 24 ok ok
UR0 2 2008 Limnephilidae Insecta Trichoptera Limnephilidae 8 0.288 28 Damaged ok exclude
UR0 2 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 2 0.288 7 ok ok
UR0 2 2008 Ostracoda Ostracoda 1 0.288 3 exclude exclude
UR0 3 2008 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
UR0 3 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 2 0.288 7 ok ok
UR0 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 88 0.288 306 ok ok
UR0 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
UR0 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 16 0.288 56 ok ok
UR0 3 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 44 0.288 153 ok ok
UR0 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 22 0.288 76 ok ok
UR0 3 2008 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 4 0.288 14 ok ok
UR0 3 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
UR0 3 2008 Chironomidae Insecta Diptera Chironomidae 3 0.288 10 ok ok
UR0 3 2008 Orthocladiinae Insecta Diptera Chironomidae 4 0.288 14 Damaged ok exclude
UR0 3 2008 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
UR0 3 2008 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
UR0 3 2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
UR0 3 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 5 0.288 17 ok ok
UR0 3 2008 Tipulidae Insecta Diptera Tipulidae 1 0.288 3 Damaged ok exclude
UR0 3 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 19 0.288 66 ok ok
UR0 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 30 0.288 104 ok ok
UR0 3 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 10 0.288 35 ok ok
UR0 3 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 8 0.288 28 ok ok
UR0 3 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 15 0.288 52 ok ok
UR0 3 2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 2 0.288 7 Damaged ok exclude
UR0 3 2008 Capniidae Insecta Plecoptera Capniidae 2 0.288 7 ok ok
UR0 3 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 0.288 7 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR0 3 2008 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.288 10 ok ok
UR0 3 2008 Nemouridae Insecta Plecoptera Nemouridae 24 0.288 83 Damaged ok exclude
UR0 3 2008 Kogotus Insecta Plecoptera Perlodidae Kogotus 1 0.288 3 ok ok
UR0 3 2008 Skwala Insecta Plecoptera Perlodidae Skwala 4 0.288 14 ok ok
UR0 3 2008 Perlodidae Insecta Plecoptera Perlodidae 10 0.288 35 Damaged ok exclude
UR0 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
UR0 3 2008 Glossosoma Insecta Trichoptera Glossosomatidae Glossosoma 4 0.288 14 ok ok
UR0 3 2008 Limnephilidae Insecta Trichoptera Limnephilidae 12 0.288 42 Damaged ok exclude
UR0 3 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 3 0.288 10 ok ok
UR0 3 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
UR0 3 2008 Ostracoda Ostracoda 8 0.288 28 exclude exclude
UR0 3 2008 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 2 0.288 7 exclude ok
ECM8 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 12 0.288 42 ok ok
ECM8 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
ECM8 1 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
ECM8 1 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
ECM8 1 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 0.288 10 ok ok
ECM8 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 12 0.288 42 ok ok
ECM8 1 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 4 0.288 14 ok ok
ECM8 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
ECM8 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 2 0.288 7 ok ok
ECM8 1 2008 Perlodidae Insecta Plecoptera Perlodidae 6 0.288 21 Damaged ok exclude
ECM8 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 6 0.288 21 ok ok
ECM8 1 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
ECM8 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
ECM8 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
ECM8 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
ECM8 2 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 2 0.288 7 ok ok
ECM8 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 33 0.288 115 ok ok
ECM8 2 2008 Ephemerellidae Insecta Ephemeroptera Ephemerellidae 1 0.288 3 Damaged ok exclude
ECM8 2 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 5 0.288 17 ok ok
ECM8 2 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 48 0.288 167 ok ok
ECM8 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 25 0.288 87 ok ok
ECM8 2 2008 Zapada Insecta Plecoptera Nemouridae Zapada 2 0.288 7 ok ok
ECM8 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
ECM8 2 2008 Perlodidae Insecta Plecoptera Perlodidae 8 0.288 28 Damaged ok exclude
ECM8 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 70 0.288 243 ok ok
ECM8 2 2008 Limnephilidae Insecta Trichoptera Limnephilidae 3 0.288 10 Damaged ok exclude
ECM8 2 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 2 0.288 7 ok ok
ECM8 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 19 0.288 66 ok ok
ECM8 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
ECM8 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
ECM8 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
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(m2)
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Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

ECM8 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 19 0.288 66 ok ok
ECM8 3 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
ECM8 3 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 8 0.288 28 ok ok
ECM8 3 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
ECM8 3 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
ECM8 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 18 0.288 63 ok ok
ECM8 3 2008 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
UR1A 1 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1A 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 5 0.288 17 ok ok
UR1A 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
UR1A 1 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
UR1A 1 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 2 0.288 7 ok ok
UR1A 1 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
UR1A 1 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 0.288 10 ok ok
UR1A 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
UR1A 2 2008 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
UR1A 2 2008 Collembola Collembola Collembola 3 0.288 10 exclude exclude
UR1A 2 2008 Hydraena Insecta Coleoptera Hydraenidae Hydraena 1 0.288 3 ok ok
UR1A 2 2008 Brillia Insecta Diptera Chironomidae Brillia 1 0.288 3 ok ok
UR1A 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 7 0.288 24 ok ok
UR1A 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
UR1A 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
UR1A 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 3 0.288 10 ok ok
UR1A 2 2008 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
UR1A 2 2008 Empididae Insecta Diptera Empididae 1 0.288 3 ok ok
UR1A 2 2008 Erioptera Insecta Diptera Tipulidae Erioptera 1 0.288 3 ok ok
UR1A 2 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
UR1A 2 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 0.288 10 ok ok
UR1A 2 2008 Ameletus sparsatus Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1A 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 8 0.288 28 ok ok
UR1A 2 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1A 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
UR1A 2 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR1A 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 2 0.288 7 ok ok
UR1A 2 2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
UR1A 3 2008 Collembola Collembola Collembola 6 0.288 21 exclude exclude
UR1A 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 5 0.288 17 ok ok
UR1A 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 7 0.288 24 ok ok
UR1A 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
UR1A 3 2008 Hexatoma/Limnophila Insecta Diptera Tipulidae Hexatoma/Limnophila 1 0.288 3 ok ok
UR1A 3 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 3 0.288 10 ok ok
UR1A 3 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
UR1A 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 6 0.288 21 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1A 3 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
UR1A 3 2008 Isoperla Insecta Plecoptera Perlodidae Isoperla 1 0.288 3 ok ok
UR1A 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
UR1A 4 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
UR1A 4 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
UR1A 4 2008 Diplocladius Insecta Diptera Chironomidae Diplocladius 1 0.288 3 ok ok
UR1A 4 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
UR1A 4 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 4 0.288 14 ok ok
UR1A 4 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 5 0.288 17 ok ok
UR1A 4 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
UR1A 4 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1A 5 2008 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
UR1A 5 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
UR1A 5 2008 Zalutschia Insecta Diptera Chironomidae Zalutschia 1 0.288 3 ok ok
UR1A 5 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
UR1A 5 2008 Erioptera Insecta Diptera Tipulidae Erioptera 1 0.288 3 ok ok
UR1A 5 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 5 0.288 17 ok ok
UR1A 5 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
UR1A 5 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1A 5 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
UR1A 5 2008 Capniidae Insecta Plecoptera Capniidae 1 0.288 3 ok ok
UR1A 5 2008 Perlodidae Insecta Plecoptera Perlodidae 1 0.288 3 Damaged ok exclude
UR1 1 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
UR1 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
UR1 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 6 0.288 21 ok ok
UR1 1 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
UR1 1 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
UR1 1 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
UR1 1 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 2 0.288 7 ok ok
UR1 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
UR1 1 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
UR1 2 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
UR1 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
UR1 2 2008 Diplocladius Insecta Diptera Chironomidae Diplocladius 2 0.288 7 ok ok
UR1 2 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
UR1 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 9 0.288 31 ok ok
UR1 2 2008 Erioptera Insecta Diptera Tipulidae Erioptera 1 0.288 3 ok ok
UR1 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 9 0.288 31 ok ok
UR1 2 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR1 2 2008 Cyclopoida Maxillopoda Cyclopoida 1 0.288 3 exclude exclude
UR1 3 2008 Diplocladius Insecta Diptera Chironomidae Diplocladius 5 0.288 17 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1 4 2008 Diamesa Insecta Diptera Chironomidae Diamesa 6 0.288 21 ok ok
UR1 4 2008 Micropsectra Insecta Diptera Chironomidae Micropsectra 1 0.288 3 ok ok
UR1 4 2008 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1 4 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
UR1 4 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1 4 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
UR1 5 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1 5 2008 Bibiocephala grandis Insecta Diptera Blephariceridae Bibiocephala 1 0.288 3 ok ok
UR1 5 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 6 0.288 21 ok ok
UR1 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 31 0.288 108 ok ok
UR1 5 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 5 0.288 17 ok ok
UR1 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 10 0.288 35 ok ok
UR1 5 2008 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
UR1 5 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 11 0.288 38 ok ok
UR1 5 2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR1 5 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1 5 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
UR1 5 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR1 5 2008 Perlodidae Insecta Plecoptera Perlodidae 2 0.288 7 Damaged ok exclude
UR1 5 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 4 0.288 14 ok ok
SUNR 1 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
SUNR 1 2008 Cardiocladius Insecta Diptera Chironomidae Cardiocladius 4 0.288 14 ok ok
SUNR 1 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 13 0.288 45 ok ok
SUNR 1 2008 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
SUNR 1 2008 Heterotrissocladius Insecta Diptera Chironomidae Heterotrissocladius 1 0.288 3 ok ok
SUNR 1 2008 Pagastia Insecta Diptera Chironomidae Pagastia 2 0.288 7 ok ok
SUNR 1 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 9 0.288 31 ok ok
SUNR 1 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SUNR 1 2008 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
SUNR 1 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
SUNR 1 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
SUNR 1 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 29 0.288 101 ok ok
SUNR 1 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
SUNR 1 2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 1 0.288 3 Damaged ok exclude
SUNR 1 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SUNR 1 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
SUNR 2 2008 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
SUNR 2 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 10 0.288 35 ok ok
SUNR 2 2008 Diamesa Insecta Diptera Chironomidae Diamesa 7 0.288 24 ok ok
SUNR 2 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 21 0.288 73 ok ok
SUNR 2 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SUNR 2 2008 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SUNR 2 2008 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 2 0.288 7 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 
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Juvenile/ 
Damaged

Exclude 
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Exclude 
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SUNR 2 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 54 0.288 188 ok ok
SUNR 2 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
SUNR 2 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 8 0.288 28 ok ok
SUNR 2 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
SUNR 2 2008 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SUNR 2 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 10 0.288 35 ok ok
SUNR 3 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 34 0.288 118 ok ok
SUNR 3 2008 Diamesa Insecta Diptera Chironomidae Diamesa 3 0.288 10 ok ok
SUNR 3 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 20 0.288 69 ok ok
SUNR 3 2008 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
SUNR 3 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 13 0.288 45 ok ok
SUNR 3 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SUNR 3 2008 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SUNR 3 2008 Chironomidae Insecta Diptera Chironomidae 3 0.288 10 ok ok
SUNR 3 2008 Dixa Insecta Diptera Dixidae Dixa 1 0.288 3 ok ok
SUNR 3 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 69 0.288 240 ok ok
SUNR 3 2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
SUNR 3 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok
SUNR 3 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
SUNR 3 2008 Leuctridae Insecta Plecoptera Leuctridae 1 0.288 3 Damaged ok exclude
SUNR 3 2008 Nemouridae Insecta Plecoptera Nemouridae 2 0.288 7 Damaged ok exclude
SUNR 3 2008 Skwala Insecta Plecoptera Perlodidae Skwala 5 0.288 17 ok ok
SUNR 3 2008 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 11 0.288 38 ok ok
SUNR 3 2008 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
SUNR 4 2008 Collembola Collembola Collembola 1 0.288 3 exclude exclude
SUNR 4 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 4 0.288 14 ok ok
SUNR 4 2008 Diamesa Insecta Diptera Chironomidae Diamesa 8 0.288 28 ok ok
SUNR 4 2008 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SUNR 4 2008 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
SUNR 4 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SUNR 4 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SUNR 4 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 58 0.288 201 ok ok
SUNR 4 2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
SUNR 4 2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
SUNR 4 2008 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 ok ok
SUNR 4 2008 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SUNR 4 2008 Nematoda Nematoda 1 0.288 3 exclude exclude
SUNR 5 2008 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 3 0.288 10 ok ok
SUNR 5 2008 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
SUNR 5 2008 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
SUNR 5 2008 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 8 0.288 28 ok ok
SUNR 5 2008 Baetis Insecta Ephemeroptera Baetidae Baetis 19 0.288 66 ok ok
SUNR 5 2008 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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MCTR 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
MCTR 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 25 0.288 87 ok ok
MCTR 1 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
MCTR 1 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
MCTR 1 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
MCTR 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
MCTR 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok
MCTR 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
MCTR 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 11 0.288 38 ok ok
MCTR 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 48 0.288 167 ok ok
MCTR 2 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
MCTR 2 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
MCTR 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 4 0.288 14 ok ok
MCTR 2 2009 Nemouridae Insecta Plecoptera Nemouridae 1 0.288 3 Damaged ok exclude
MCTR 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 18 0.288 63 ok ok
MCTR 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
MCTR 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 66 0.288 229 ok ok
MCTR 3 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
MCTR 3 2009 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
MCTR 3 2009 Chironomidae Insecta Diptera Chironomidae 2 0.288 7 ok ok
MCTR 3 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
MCTR 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
MCTR 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
MCTR 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 64 0.288 222 ok ok
MCTR 3 2009 Plecoptera Insecta Plecoptera 2 0.288 7 Damaged ok exclude
MCTR 3 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
MCTR 4 2009 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
MCTR 4 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
MCTR 4 2009 Diamesa Insecta Diptera Chironomidae Diamesa 17 0.288 59 ok ok
MCTR 4 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 2 0.288 7 ok ok
MCTR 4 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
MCTR 4 2009 Paraleuctra Insecta Plecoptera Leuctridae Paraleuctra 1 0.288 3 ok ok
MCTR 4 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
MCTR 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 15 0.288 52 ok ok
MCTR 4 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
MCTR 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
MCTR 5 2009 Diamesa Insecta Diptera Chironomidae Diamesa 10 0.288 35 ok ok
MCTR 5 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
MCTR 5 2009 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
MCTR 5 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
MCTR 5 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
MCTR 5 2009 Despaxia augusta Insecta Plecoptera Leuctridae Despaxia 1 0.288 3 ok ok
MCTR 5 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 14 0.288 49 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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MCTR 5 2009 Plecoptera Insecta Plecoptera 1 0.288 3 Damaged ok exclude
MC1 1 2009 Nematoda Nematoda 4 0.288 14 exclude exclude
MC1 2 2009 No taxa found 0 0.288 0 ok ok
MC1 3 2009 Naididae Clitellata Tubificida Naididae 1 0.288 3 ok ok
MC1 3 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
MC1 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
MC1 4 2009 Collembola Collembola Collembola 2 0.288 7 exclude exclude
MC1 4 2009 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
MC1 4 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
MC1 4 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
MC1 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
MC1 4 2009 Plecoptera Insecta Plecoptera 1 0.288 3 Damaged ok exclude
MC1 4 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
MC1 5 2009 Pisidium/Sphaerium Bivalvia Veneroida Pisidiidae Pisidium/Sphaerium 1 0.288 3 ok ok
MC1 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SCT 1 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 5 0.288 17 ok ok
SCT 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 8 0.288 28 ok ok
SCT 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 11 0.288 38 ok ok
SCT 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
SCT 1 2009 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SCT 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 5 0.288 17 ok ok
SCT 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SCT 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 5 0.288 17 ok ok
SCT 1 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
SCT 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SCT 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 8 0.288 28 ok ok
SCT 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 2 0.288 7 ok ok
SCT 3 2009 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
SC1 1 2009 Brillia Insecta Diptera Chironomidae Brillia 1 0.288 3 ok ok
SC1 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 9 0.288 31 ok ok
SC1 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 34 0.288 118 ok ok
SC1 1 2009 Diplocladius Insecta Diptera Chironomidae Diplocladius 1 0.288 3 ok ok
SC1 1 2009 Parakiefferiella Insecta Diptera Chironomidae Parakiefferiella 1 0.288 3 ok ok
SC1 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 3 0.288 10 ok ok
SC1 1 2009 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 1 0.288 3 ok ok
SC1 1 2009 Chironomidae Insecta Diptera Chironomidae 2 0.288 7 ok ok
SC1 1 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
SC1 1 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
SC1 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
SC1 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 Damaged ok exclude
SC1 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC1 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 9 0.288 31 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SC1 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 12 0.288 42 ok ok
SC1 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 19 0.288 66 ok ok
SC1 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC1 2 2009 Chironomidae Insecta Diptera Chironomidae 6 0.288 21 ok ok
SC1 2 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
SC1 2 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC1 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 12 0.288 42 ok ok
SC1 3 2009 Trombidiformes Arachnida Trombidiformes 4 0.288 14 ok exclude
SC1 3 2009 Lumbriculidae Clitellata Lumbriculida Lumbriculidae 5 0.288 17 ok ok
SC1 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 145 0.288 503 ok ok
SC1 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 147 0.288 510 ok ok
SC1 3 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 32 0.288 111 ok ok
SC1 3 2009 Pseudodiamesa Insecta Diptera Chironomidae Pseudodiamesa 1 0.288 3 ok ok
SC1 3 2009 Chironomidae Insecta Diptera Chironomidae 35 0.288 122 ok ok
SC1 3 2009 Orthocladiinae Insecta Diptera Chironomidae 16 0.288 56 Damaged ok exclude
SC1 3 2009 Dicranota Insecta Diptera Tipulidae Dicranota 4 0.288 14 ok ok
SC1 3 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 7 0.288 24 ok ok
SC1 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
SC1 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 8 0.288 28 ok ok
SC1 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
SC1 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 4 0.288 14 ok ok
SC1 3 2009 Nematoda Nematoda 4 0.288 14 exclude exclude
SC1 3 2009 Ostracoda Ostracoda 4 0.288 14 exclude exclude
SC1 4 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 8 0.288 28 ok ok
SC1 4 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 89 0.288 309 ok ok
SC1 4 2009 Diamesa Insecta Diptera Chironomidae Diamesa 310 0.288 1076 ok ok
SC1 4 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 16 0.288 56 ok ok
SC1 4 2009 Pseudodiamesa Insecta Diptera Chironomidae Pseudodiamesa 2 0.288 7 ok ok
SC1 4 2009 Chironomidae Insecta Diptera Chironomidae 21 0.288 73 ok ok
SC1 4 2009 Ephydridae Insecta Diptera Ephydridae 1 0.288 3 ok ok
SC1 4 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 17 0.288 59 ok ok
SC1 4 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 254 0.288 882 ok ok
SC1 5 2009 Diamesa Insecta Diptera Chironomidae Diamesa 66 0.288 229 ok ok
SC1 5 2009 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 8 0.288 28 ok ok
SC1 5 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 24 0.288 83 ok ok
SC1 5 2009 Chironomidae Insecta Diptera Chironomidae 106 0.288 368 ok ok
SC1 5 2009 Orthocladiinae Insecta Diptera Chironomidae 8 0.288 28 Damaged ok exclude
SC1 5 2009 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
SC1 5 2009 Dicranota Insecta Diptera Tipulidae Dicranota 8 0.288 28 ok ok
SC1 5 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 9 0.288 31 ok ok
SC1 5 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SC1 5 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 2 0.288 7 ok ok
SC1 5 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC1 5 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SC1 5 2009 Nematoda Nematoda 33 0.288 115 exclude exclude
SC2 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
SC2 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 7 0.288 24 ok ok
SC2 1 2009 Pagastia Insecta Diptera Chironomidae Pagastia 2 0.288 7 ok ok
SC2 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
SC2 1 2009 Empididae Genus #1 Insecta Diptera Empididae 1 0.288 3 ok ok
SC2 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC2 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 2 0.288 7 ok ok
SC2 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC2 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 7 0.288 24 ok ok
SC2 2 2009 Paraphaenocladius Insecta Diptera Chironomidae Paraphaenocladius 1 0.288 3 ok ok
SC2 2 2009 Pseudosmittia Insecta Diptera Chironomidae Pseudosmittia 1 0.288 3 ok ok
SC2 2 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SC2 2 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
SC2 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC2 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC2 3 2009 Collembola Collembola Collembola 1 0.288 3 exclude exclude
SC2 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC2 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SC2 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC2 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SC2 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SC2 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 6 0.288 21 ok ok
SC2 3 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
SC2 4 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC2 4 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC2 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 1 0.288 3 ok ok
SC2 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC2 5 2009 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
SC2 5 2009 Oreogeton Insecta Diptera Empididae Oreogeton 1 0.288 3 ok ok
SC2 5 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 2 0.288 7 ok ok
SC3 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
SC3 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC3 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
SC3 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC3 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
SC3 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SC3 3 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC3 3 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SC3 3 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SC3 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
SC3 3 2009 Sweltsa Insecta Plecoptera Chloroperlidae Sweltsa 1 0.288 3 ok ok
SC3 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SC3 4 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SC3 4 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SC3 5 2009 No taxa found 0 0.288 0 ok ok
EUR2 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 5 0.288 17 ok ok
EUR2 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
EUR2 1 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 4 0.288 14 ok ok
EUR2 1 2009 Pagastia Insecta Diptera Chironomidae Pagastia 6 0.288 21 ok ok
EUR2 1 2009 Chironomidae Insecta Diptera Chironomidae 8 0.288 28 ok ok
EUR2 1 2009 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
EUR2 1 2009 Oreogeton Insecta Diptera Empididae Oreogeton 6 0.288 21 ok ok
EUR2 1 2009 Prosimulium Insecta Diptera Simuliidae Prosimulium 4 0.288 14 ok ok
EUR2 1 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 10 0.288 35 ok ok
EUR2 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 21 0.288 73 ok ok
EUR2 1 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 34 0.288 118 ok ok
EUR2 1 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
EUR2 1 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 5 0.288 17 ok ok
EUR2 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 41 0.288 142 ok ok
EUR2 1 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 33 0.288 115 Damaged ok exclude
EUR2 1 2009 Capniidae Insecta Plecoptera Capniidae 8 0.288 28 ok ok
EUR2 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 56 0.288 194 Damaged ok exclude
EUR2 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 4 0.288 14 ok ok
EUR2 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 30 0.288 104 ok ok
EUR2 1 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 2 0.288 7 ok ok
EUR2 2 2009 Trombidiformes Arachnida Trombidiformes 1 0.288 3 ok exclude
EUR2 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
EUR2 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 3 0.288 10 ok ok
EUR2 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
EUR2 2 2009 Pagastia Insecta Diptera Chironomidae Pagastia 2 0.288 7 ok ok
EUR2 2 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
EUR2 2 2009 Clinocera Insecta Diptera Empididae Clinocera 2 0.288 7 ok ok
EUR2 2 2009 Oreogeton Insecta Diptera Empididae Oreogeton 4 0.288 14 ok ok
EUR2 2 2009 Empididae Genus #1 Insecta Diptera Empididae 3 0.288 10 ok ok
EUR2 2 2009 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
EUR2 2 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 0.288 7 ok ok
EUR2 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 12 0.288 42 ok ok
EUR2 2 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 13 0.288 45 ok ok
EUR2 2 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
EUR2 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 6 0.288 21 ok ok
EUR2 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 37 0.288 128 ok ok
EUR2 2 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 5 0.288 17 Damaged ok exclude

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

EUR2 2 2009 Capniidae Insecta Plecoptera Capniidae 3 0.288 10 ok ok
EUR2 2 2009 Paraperla Insecta Plecoptera Chloroperlidae Paraperla 1 0.288 3 ok ok
EUR2 2 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 36 0.288 125 Damaged ok exclude
EUR2 2 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
EUR2 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 7 0.288 24 ok ok
EUR2 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 21 0.288 73 ok ok
EUR2 2 2009 Plecoptera Insecta Plecoptera 1 0.288 3 Damaged ok exclude
EUR2 2 2009 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
EUR2 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 14 0.288 49 ok ok
EUR2 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
EUR2 3 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 3 0.288 10 ok ok
EUR2 3 2009 Chironomidae Insecta Diptera Chironomidae 7 0.288 24 ok ok
EUR2 3 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
EUR2 3 2009 Oreogeton Insecta Diptera Empididae Oreogeton 4 0.288 14 ok ok
EUR2 3 2009 Prosimulium Insecta Diptera Simuliidae Prosimulium 1 0.288 3 ok ok
EUR2 3 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 4 0.288 14 ok ok
EUR2 3 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
EUR2 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 17 0.288 59 ok ok
EUR2 3 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 21 0.288 73 ok ok
EUR2 3 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 14 0.288 49 ok ok
EUR2 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 14 0.288 49 ok ok
EUR2 3 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 4 0.288 14 Damaged ok exclude
EUR2 3 2009 Capniidae Insecta Plecoptera Capniidae 1 0.288 3 ok ok
EUR2 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 0.288 7 Damaged ok exclude
EUR2 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.288 10 ok ok
EUR2 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
EUR2 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 27 0.288 94 ok ok
EUR2 3 2009 Plecoptera Insecta Plecoptera 1 0.288 3 Damaged ok exclude
EUR2 3 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 2 0.288 7 ok ok
EUR2 3 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
CC1 1 2009 Trombidiformes Arachnida Trombidiformes 8 0.288 28 ok exclude
CC1 1 2009 Corynoneura Insecta Diptera Chironomidae Corynoneura 8 0.288 28 ok ok
CC1 1 2009 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 3 0.288 10 ok ok
CC1 1 2009 Tanytarsus Insecta Diptera Chironomidae Tanytarsus 16 0.288 56 ok ok
CC1 1 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 9 0.288 31 ok ok
CC1 1 2009 Chironomidae Insecta Diptera Chironomidae 9 0.288 31 ok ok
CC1 1 2009 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
CC1 1 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 56 0.288 194 ok ok
CC1 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 17 0.288 59 ok ok
CC1 1 2009 Baetidae Insecta Ephemeroptera Baetidae 8 0.288 28 Damaged ok exclude
CC1 1 2009 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 3 0.288 10 ok ok
CC1 1 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 8 0.288 28 ok ok
CC1 1 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 2 0.288 7 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

CC1 1 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 110 0.288 382 ok ok
CC1 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 72 0.288 250 ok ok
CC1 1 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 24 0.288 83 Damaged ok exclude
CC1 1 2009 Capniidae Insecta Plecoptera Capniidae 24 0.288 83 ok ok
CC1 1 2009 Paraperla Insecta Plecoptera Chloroperlidae Paraperla 1 0.288 3 ok ok
CC1 1 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 6 0.288 21 ok ok
CC1 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 10 0.288 35 Damaged ok exclude
CC1 1 2009 Despaxia augusta Insecta Plecoptera Leuctridae Despaxia 13 0.288 45 ok ok
CC1 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 61 0.288 212 ok ok
CC1 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 6 0.288 21 ok ok
CC1 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 593 0.288 2059 ok ok
CC1 1 2009 Parapsyche Insecta Trichoptera Hydropsychidae Parapsyche 1 0.288 3 ok ok
CC1 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 9 0.288 31 ok ok
CC1 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 8 0.288 28 ok ok
CC1 2 2009 Thienemanniella Insecta Diptera Chironomidae Thienemanniella 1 0.288 3 ok ok
CC1 2 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
CC1 2 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 72 0.288 250 ok ok
CC1 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.288 3 ok ok
CC1 2 2009 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
CC1 2 2009 Ephemerella Insecta Ephemeroptera Ephemerellidae Ephemerella 16 0.288 56 ok ok
CC1 2 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 4 0.288 14 ok ok
CC1 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 57 0.288 198 ok ok
CC1 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 56 0.288 194 ok ok
CC1 2 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 16 0.288 56 Damaged ok exclude
CC1 2 2009 Zapada Insecta Plecoptera Nemouridae Zapada 5 0.288 17 ok ok
CC1 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
CC1 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 612 0.288 2125 ok ok
CC1 2 2009 Plecoptera Insecta Plecoptera 8 0.288 28 Damaged ok exclude
CC1 3 2009 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 1 0.288 3 ok ok
CC1 3 2009 Stilocladius Insecta Diptera Chironomidae Stilocladius 8 0.288 28 ok ok
CC1 3 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 8 0.288 28 ok ok
CC1 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 14 0.288 49 ok ok
CC1 3 2009 Ephemerella Insecta Ephemeroptera Ephemerellidae Ephemerella 8 0.288 28 ok ok
CC1 3 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 8 0.288 28 ok ok
CC1 3 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 60 0.288 208 ok ok
CC1 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 58 0.288 201 ok ok
CC1 3 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 8 0.288 28 Damaged ok exclude
CC1 3 2009 Capniidae Insecta Plecoptera Capniidae 16 0.288 56 ok ok
CC1 3 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 2 0.288 7 ok ok
CC1 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 8 0.288 28 Damaged ok exclude
CC1 3 2009 Paraleuctra Insecta Plecoptera Leuctridae Paraleuctra 5 0.288 17 ok ok
CC1 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 36 0.288 125 ok ok
CC1 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 306 0.288 1063 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

CC1 3 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 4 0.288 14 ok ok
CC1 3 2009 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 1 0.288 3 exclude ok
ECM8 1 2009 Pisidium/Sphaerium Bivalvia Veneroida Pisidiidae Pisidium/Sphaerium 1 0.288 3 ok ok
ECM8 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
ECM8 1 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
ECM8 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
ECM8 1 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
ECM8 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 9 0.288 31 ok ok
ECM8 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 Damaged ok exclude
ECM8 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 9 0.288 31 ok ok
ECM8 1 2009 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 1 0.288 3 exclude ok
ECM8 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 5 0.288 17 ok ok
ECM8 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
ECM8 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
ECM8 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
ECM8 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 22 0.288 76 ok ok
ECM8 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
ECM8 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
ECM8 3 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 8 0.288 28 ok ok
ECM8 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 22 0.288 76 ok ok
ECM8 3 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 3 0.288 10 ok ok
ECM8 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
ECM8 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 6 0.288 21 ok ok
ECM8 3 2009 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
ECM8 3 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
UR1A 1 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1A 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
UR1A 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 8 0.288 28 ok ok
UR1A 1 2009 Tanytarsus Insecta Diptera Chironomidae Tanytarsus 1 0.288 3 ok ok
UR1A 1 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 2 0.288 7 ok ok
UR1A 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 7 0.288 24 ok ok
UR1A 1 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 2 0.288 7 ok ok
UR1A 1 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1A 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 29 0.288 101 ok ok
UR1A 1 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 10 0.288 35 ok ok
UR1A 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 12 0.288 42 Damaged ok exclude
UR1A 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR1A 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
UR1A 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 17 0.288 59 ok ok
UR1A 2 2009 Brillia Insecta Diptera Chironomidae Brillia 1 0.288 3 ok ok
UR1A 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
UR1A 2 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 18 0.288 63 ok ok
UR1A 2 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1A 2 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
UR1A 2 2009 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
UR1A 2 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 4 0.288 14 ok ok
UR1A 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 17 0.288 59 ok ok
UR1A 2 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 2 0.288 7 ok ok
UR1A 2 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 2 0.288 7 ok ok
UR1A 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
UR1A 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 26 0.288 90 ok ok
UR1A 2 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 4 0.288 14 ok ok
UR1A 2 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 5 0.288 17 Damaged ok exclude
UR1A 2 2009 Zapada Insecta Plecoptera Nemouridae Zapada 10 0.288 35 ok ok
UR1A 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
UR1A 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 29 0.288 101 ok ok
UR1A 2 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
UR1A 3 2009 Heleniella Insecta Diptera Chironomidae Heleniella 1 0.288 3 ok ok
UR1A 3 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 4 0.288 14 ok ok
UR1A 3 2009 Helodon onychodactylus Insecta Diptera Simuliidae Helodon 1 0.288 3 ok ok
UR1A 3 2009 Ameletus similior Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1A 3 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1A 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 14 0.288 49 ok ok
UR1A 3 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 3 0.288 10 ok ok
UR1A 3 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1A 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 11 0.288 38 ok ok
UR1A 3 2009 Sweltsa Insecta Plecoptera Chloroperlidae Sweltsa 3 0.288 10 ok ok
UR1A 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 0.288 7 Damaged ok exclude
UR1A 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 5 0.288 17 ok ok
UR1A 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
UR1A 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 37 0.288 128 ok ok
UR1A 4 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1A 4 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
UR1A 4 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 9 0.288 31 ok ok
UR1A 4 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 2 0.288 7 ok ok
UR1A 4 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
UR1A 4 2009 Clinocera Insecta Diptera Empididae Clinocera 1 0.288 3 ok ok
UR1A 4 2009 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 2 0.288 7 ok ok
UR1A 4 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 0.288 10 ok ok
UR1A 4 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 21 0.288 73 ok ok
UR1A 4 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
UR1A 4 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 31 0.288 108 ok ok
UR1A 4 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 6 0.288 21 ok ok
UR1A 4 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 4 0.288 14 Damaged ok exclude
UR1A 4 2009 Leuctridae Insecta Plecoptera Leuctridae 2 0.288 7 Damaged ok exclude
UR1A 4 2009 Zapada Insecta Plecoptera Nemouridae Zapada 4 0.288 14 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1A 4 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
UR1A 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 24 0.288 83 ok ok
UR1A 4 2009 Lepidostoma Insecta Trichoptera Lepidostomatidae Lepidostoma 1 0.288 3 ok ok
UR1A 4 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
UR1A 5 2009 Corynoneura Insecta Diptera Chironomidae Corynoneura 1 0.288 3 ok ok
UR1A 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
UR1A 5 2009 Diplocladius Insecta Diptera Chironomidae Diplocladius 1 0.288 3 ok ok
UR1A 5 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 19 0.288 66 ok ok
UR1A 5 2009 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 1 0.288 3 ok ok
UR1A 5 2009 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 4 0.288 14 ok ok
UR1A 5 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 0.288 10 ok ok
UR1A 5 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 8 0.288 28 ok ok
UR1A 5 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 9 0.288 31 ok ok
UR1A 5 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 7 0.288 24 ok ok
UR1A 5 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
UR1A 5 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 2 0.288 7 Damaged ok exclude
UR1A 5 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 1 0.288 3 ok ok
UR1A 5 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 7 0.288 24 Damaged ok exclude
UR1A 5 2009 Leuctridae Insecta Plecoptera Leuctridae 1 0.288 3 Damaged ok exclude
UR1A 5 2009 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.288 10 ok ok
UR1A 5 2009 Skwala Insecta Plecoptera Perlodidae Skwala 4 0.288 14 ok ok
UR1A 5 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 46 0.288 160 ok ok
UR1A 5 2009 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 1 0.288 3 exclude ok
UR1 1 2009 Brillia Insecta Diptera Chironomidae Brillia 2 0.288 7 ok ok
UR1 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 1 0.288 3 ok ok
UR1 1 2009 Larsia Insecta Diptera Chironomidae Larsia 1 0.288 3 ok ok
UR1 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
UR1 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 12 0.288 42 ok ok
UR1 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
UR1 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 3 0.288 10 Damaged ok exclude
UR1 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR1 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 3 0.288 10 ok ok
UR1 2 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
UR1 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
UR1 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 2 0.288 7 ok ok
UR1 2 2009 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
UR1 2 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 3 0.288 10 ok ok
UR1 2 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 2 0.288 7 ok ok
UR1 2 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 0.288 3 ok ok
UR1 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 28 0.288 97 ok ok
UR1 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 1 0.288 3 ok ok
UR1 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1 2 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 1 0.288 3 ok ok
UR1 2 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 6 0.288 21 Damaged ok exclude
UR1 2 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR1 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 7 0.288 24 ok ok
UR1 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 11 0.288 38 ok ok
UR1 2 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
UR1 3 2009 Brillia Insecta Diptera Chironomidae Brillia 1 0.288 3 ok ok
UR1 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
UR1 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 4 0.288 14 ok ok
UR1 3 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
UR1 3 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
UR1 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 29 0.288 101 ok ok
UR1 3 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR1 3 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
UR1 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
UR1 3 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 2 0.288 7 ok ok
UR1 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 Damaged ok exclude
UR1 3 2009 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.288 10 ok ok
UR1 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 5 0.288 17 ok ok
UR1 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 6 0.288 21 ok ok
UR1 4 2009 Trombidiformes Arachnida Trombidiformes 2 0.288 7 ok exclude
UR1 4 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1 4 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
UR1 4 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 10 0.288 35 ok ok
UR1 4 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR1 4 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.288 7 ok ok
UR1 4 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 6 0.288 21 ok ok
UR1 4 2009 Leptophlebiidae Insecta Ephemeroptera Leptophlebiidae 1 0.288 3 Damaged ok exclude
UR1 4 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 5 0.288 17 ok ok
UR1 4 2009 Skwala Insecta Plecoptera Perlodidae Skwala 3 0.288 10 ok ok
UR1 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 23 0.288 80 ok ok
UR1 5 2009 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 0.288 3 ok ok
UR1 5 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
UR1 5 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.288 3 ok ok
UR1 5 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
UR1 5 2009 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
UR1 5 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 16 0.288 56 ok ok
UR1 5 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR1 5 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 3 0.288 10 ok ok
UR1 5 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
UR1 5 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 2 0.288 7 ok ok
UR1 5 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 0.288 7 Damaged ok exclude
UR1 5 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

UR1 5 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 41 0.288 142 ok ok
UR2 1 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
UR2 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 75 0.288 260 ok ok
UR2 1 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
UR2 1 2009 Chironomidae Insecta Diptera Chironomidae 2 0.288 7 ok ok
UR2 1 2009 Orthocladiinae Insecta Diptera Chironomidae 2 0.288 7 Damaged ok exclude
UR2 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 15 0.288 52 ok ok
UR2 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 32 0.288 111 ok ok
UR2 1 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 1 0.288 3 ok ok
UR2 1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 13 0.288 45 Damaged ok exclude
UR2 1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
UR2 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 5 0.288 17 ok ok
UR2 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 5 0.288 17 ok ok
UR2 2 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 6 0.288 21 ok ok
UR2 2 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
UR2 2 2009 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
UR2 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.288 10 ok ok
UR2 2 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok
UR2 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 27 0.288 94 ok ok
UR2 2 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 2 0.288 7 ok ok
UR2 2 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 17 0.288 59 Damaged ok exclude
UR2 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
UR2 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
UR2 3 2009 Parakiefferiella Insecta Diptera Chironomidae Parakiefferiella 2 0.288 7 ok ok
UR2 3 2009 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
UR2 3 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 5 0.288 17 ok ok
UR2 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 5 0.288 17 ok ok
UR2 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 4 0.288 14 ok ok
UR2 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 Damaged ok exclude
UR2 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
UR2 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 4 0.288 14 ok ok
SUNR 1 2009 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.288 7 ok ok
SUNR 1 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 4 0.288 14 ok ok
SUNR 1 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 13 0.288 45 ok ok
SUNR 1 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
SUNR 1 2009 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
SUNR 1 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
SUNR 1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 49 0.288 170 ok ok
SUNR 1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.288 3 ok ok
SUNR 1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 1 0.288 3 ok ok
SUNR 1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 5 0.288 17 ok ok
SUNR 1 2009 Limnephilidae Insecta Trichoptera Limnephilidae 1 0.288 3 Damaged ok exclude
SUNR 1 2009 Nematoda Nematoda 1 0.288 3 exclude exclude

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SUNR 2 2009 Collembola Collembola Collembola 1 0.288 3 exclude exclude
SUNR 2 2009 Corynoneura Insecta Diptera Chironomidae Corynoneura 1 0.288 3 ok ok
SUNR 2 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.288 3 ok ok
SUNR 2 2009 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
SUNR 2 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 6 0.288 21 ok ok
SUNR 2 2009 Pagastia Insecta Diptera Chironomidae Pagastia 1 0.288 3 ok ok
SUNR 2 2009 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.288 3 ok ok
SUNR 2 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
SUNR 2 2009 Chironomidae Insecta Diptera Chironomidae 1 0.288 3 ok ok
SUNR 2 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
SUNR 2 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 24 0.288 83 ok ok
SUNR 2 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 3 0.288 10 ok ok
SUNR 2 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 2 0.288 7 ok ok
SUNR 2 2009 Skwala Insecta Plecoptera Perlodidae Skwala 4 0.288 14 ok ok
SUNR 2 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 14 0.288 49 ok ok
SUNR 3 2009 Collembola Collembola Collembola 1 0.288 3 exclude exclude
SUNR 3 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
SUNR 3 2009 Diamesa Insecta Diptera Chironomidae Diamesa 5 0.288 17 ok ok
SUNR 3 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SUNR 3 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
SUNR 3 2009 Chironomidae Insecta Diptera Chironomidae 2 0.288 7 ok ok
SUNR 3 2009 Tipula Insecta Diptera Tipulidae Tipula 1 0.288 3 ok ok
SUNR 3 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 25 0.288 87 ok ok
SUNR 3 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
SUNR 3 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 8 0.288 28 ok ok
SUNR 3 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 3 0.288 10 Damaged ok exclude
SUNR 3 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SUNR 3 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 9 0.288 31 ok ok
SUNR 3 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 0.288 3 ok ok
SUNR 4 2009 Trombidiformes Arachnida Trombidiformes 2 0.288 7 ok exclude
SUNR 4 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 3 0.288 10 ok ok
SUNR 4 2009 Diamesa Insecta Diptera Chironomidae Diamesa 3 0.288 10 ok ok
SUNR 4 2009 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 2 0.288 7 ok ok
SUNR 4 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 7 0.288 24 ok ok
SUNR 4 2009 Tvetenia Insecta Diptera Chironomidae Tvetenia 1 0.288 3 ok ok
SUNR 4 2009 Chironomidae Insecta Diptera Chironomidae 2 0.288 7 ok ok
SUNR 4 2009 Orthocladiinae Insecta Diptera Chironomidae 1 0.288 3 Damaged ok exclude
SUNR 4 2009 Dicranota Insecta Diptera Tipulidae Dicranota 1 0.288 3 ok ok
SUNR 4 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.288 3 ok ok
SUNR 4 2009 Rhabdomastix Insecta Diptera Tipulidae Rhabdomastix 1 0.288 3 ok ok
SUNR 4 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 19 0.288 66 ok ok
SUNR 4 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
SUNR 4 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 1 0.288 3 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

SUNR 4 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 8 0.288 28 ok ok
SUNR 4 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 4 0.288 14 Damaged ok exclude
SUNR 4 2009 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.288 3 ok ok
SUNR 4 2009 Skwala Insecta Plecoptera Perlodidae Skwala 6 0.288 21 ok ok
SUNR 4 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 19 0.288 66 ok ok
SUNR 4 2009 Nematoda Nematoda 1 0.288 3 exclude exclude
SUNR 5 2009 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 2 0.288 7 ok ok
SUNR 5 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.288 3 ok ok
SUNR 5 2009 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.288 7 ok ok
SUNR 5 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 6 0.288 21 ok ok
SUNR 5 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 0.288 3 ok ok
SUNR 5 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 3 0.288 10 ok ok
SUNR 5 2009 Paraperla Insecta Plecoptera Chloroperlidae Paraperla 1 0.288 3 ok ok
SUNR 5 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.288 3 Damaged ok exclude
SUNR 5 2009 Skwala Insecta Plecoptera Perlodidae Skwala 2 0.288 7 ok ok
SUNR 5 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 9 0.288 31 ok ok
GC-1 A 2010 Trombidiformes Arachnida Trombidiformes 5 0.48 10 ok exclude
GC-1 A 2010 Isotomus Collembola Collembola Isotomidae Isotomus 1 0.48 2 exclude ok
GC-1 A 2010 Cardiocladius Insecta Diptera Chironomidae Cardiocladius 1 0.48 2 ok ok
GC-1 A 2010 Diamesa Insecta Diptera Chironomidae Diamesa 2 0.48 4 ok ok
GC-1 A 2010 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 16 0.48 33 ok ok
GC-1 A 2010 Nematoda Nematoda 1 0.48 2 exclude exclude
GC-1 B 2010 Trombidiformes Arachnida Trombidiformes 2 0.48 4 ok exclude
GC-1 B 2010 Daphnia Branchiopoda Diplostraca Daphnidae Daphnia 1 0.48 2 exclude ok
GC-1 B 2010 Cardiocladius Insecta Diptera Chironomidae Cardiocladius 4 0.48 8 ok ok
GC-1 B 2010 Diamesa Insecta Diptera Chironomidae Diamesa 25 0.48 52 ok ok
GC-1 B 2010 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.48 2 ok ok
GC-1 B 2010 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.48 2 ok ok
GC-1 B 2010 Orthocladiinae Insecta Diptera Chironomidae 1 0.48 2 Damaged ok exclude
GC-1 B 2010 Dicranota Insecta Diptera Tipulidae Dicranota 2 0.48 4 ok ok
GC-1 B 2010 Baetis Insecta Ephemeroptera Baetidae Baetis 3 0.48 6 ok ok
GC-1 B 2010 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 2 0.48 4 ok ok
GC-1 B 2010 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.48 2 ok ok
GC-1 B 2010 Zapada Insecta Plecoptera Nemouridae Zapada 2 0.48 4 ok ok
GC-1 B 2010 Megarcys Insecta Plecoptera Perlodidae Megarcys 1 0.48 2 ok ok
GC-1 B 2010 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 50 0.48 104 ok ok
GC-1 B 2010 Nematoda Nematoda 1 0.48 2 exclude exclude
GC-1 C 2010 Trombidiformes Arachnida Trombidiformes 2 0.48 4 ok exclude
GC-1 C 2010 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.48 2 ok ok
GC-1 C 2010 Diamesa Insecta Diptera Chironomidae Diamesa 12 0.48 25 ok ok
GC-1 C 2010 Platysmittia Insecta Diptera Chironomidae Platysmittia 2 0.48 4 ok ok
GC-1 C 2010 Oreogeton Insecta Diptera Empididae Oreogeton 1 0.48 2 ok ok
GC-1 C 2010 Helodon Insecta Diptera Simuliidae Helodon 1 0.48 2 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-10.  Stream Hess Benthic Invertebrate Data, 2008 to 2010

Site Replicate Year Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled 

(m2)
Density 

(organisms/m2)
Juvenile/ 
Damaged

Exclude 
Completely

Exclude 
Damaged

GC-1 C 2010 Dicranota Insecta Diptera Tipulidae Dicranota 3 0.48 6 ok ok
GC-1 C 2010 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.48 2 ok ok
GC-1 C 2010 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 4 0.48 8 ok ok
GC-1 C 2010 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 1 0.48 2 ok ok
GC-1 C 2010 Heptageniidae Insecta Ephemeroptera Heptageniidae 1 0.48 2 Damaged ok exclude
GC-1 C 2010 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 0.48 2 Damaged ok exclude
GC-1 C 2010 Zapada Insecta Plecoptera Nemouridae Zapada 1 0.48 2 ok ok
GC-1 C 2010 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 53 0.48 110 ok ok
GC-1 C 2010 Calanoida Maxillopoda Calanoida 8 0.48 17 exclude exclude
GC-1 D 2010 Trombidiformes Arachnida Trombidiformes 2 0.48 4 ok exclude
GC-1 D 2010 Cardiocladius Insecta Diptera Chironomidae Cardiocladius 1 0.48 2 ok ok
GC-1 D 2010 Cricotopus/Orthocladius Insecta Diptera Chironomidae Cricotopus/Orthocladius 1 0.48 2 ok ok
GC-1 D 2010 Diamesa Insecta Diptera Chironomidae Diamesa 11 0.48 23 ok ok
GC-1 D 2010 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.48 2 ok ok
GC-1 D 2010 Tvetenia Insecta Diptera Chironomidae Tvetenia 3 0.48 6 ok ok
GC-1 D 2010 Chironomidae Insecta Diptera Chironomidae 2 0.48 4 ok ok
GC-1 D 2010 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.48 2 ok ok
GC-1 D 2010 Ephemerella Insecta Ephemeroptera Ephemerellidae Ephemerella 1 0.48 2 ok ok
GC-1 D 2010 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 4 0.48 8 ok ok
GC-1 D 2010 Megarcys Insecta Plecoptera Perlodidae Megarcys 2 0.48 4 ok ok
GC-1 D 2010 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 67 0.48 140 ok ok
GC-1 D 2010 Calanoida Maxillopoda Calanoida 1 0.48 2 exclude exclude
GC-1 E 2010 Trombidiformes Arachnida Trombidiformes 2 0.48 4 ok exclude
GC-1 E 2010 Diamesa Insecta Diptera Chironomidae Diamesa 12 0.48 25 ok ok
GC-1 E 2010 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.48 2 ok ok
GC-1 E 2010 Parorthocladius Insecta Diptera Chironomidae Parorthocladius 1 0.48 2 ok ok
GC-1 E 2010 Platysmittia Insecta Diptera Chironomidae Platysmittia 1 0.48 2 ok ok
GC-1 E 2010 Clinocera Insecta Diptera Empididae Clinocera 2 0.48 4 ok ok
GC-1 E 2010 Dicranota Insecta Diptera Tipulidae Dicranota 2 0.48 4 ok ok
GC-1 E 2010 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 1 0.48 2 ok ok
GC-1 E 2010 Baetis Insecta Ephemeroptera Baetidae Baetis 1 0.48 2 ok ok
GC-1 E 2010 Zapada Insecta Plecoptera Nemouridae Zapada 3 0.48 6 ok ok
GC-1 E 2010 Megarcys Insecta Plecoptera Perlodidae Megarcys 1 0.48 2 ok ok
GC-1 E 2010 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 52 0.48 108 ok ok

Note: Replicates were a composite of three Hess samples, sieved through 250 µm.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
MC1 8/21/2008 Hydrozetidae Arachnida Sarcoptiformes Hydrozetidae 1 100 1 ok ok
MC1 8/21/2008 Collembola Collembola Collembola 3 100 3 exclude exclude
MC1 8/21/2008 Chironomidae Insecta Diptera Chironomidae 4 100 4 ok ok
MC1 8/21/2008 Oreogeton Insecta Diptera Empididae Oreogeton 1 100 1 ok ok
MC1 8/21/2008 Tipulidae Insecta Diptera Tipulidae 1 100 1 ok ok
EUR2 8/21/2008 Hydryphantidae Arachnida Trombidiformes Hydryphantidae 16 100 16 ok ok
EUR2 8/21/2008 Sperchon Arachnida Trombidiformes Sperchontidae Sperchon 32 100 32 ok ok
EUR2 8/21/2008 Trombidiformes Arachnida Trombidiformes 34 100 34 ok exclude
EUR2 8/21/2008 Naididae Clitellata Tubificida Naididae 4 100 4 ok ok
EUR2 8/21/2008 Naididae Clitellata Tubificida Naididae 16 100 16 ok ok
EUR2 8/21/2008 Clitellata Clitellata 10 100 10 ok exclude
EUR2 8/21/2008 Agathon Insecta Diptera Blephariceridae Agathon 2 100 2 ok ok
EUR2 8/21/2008 Chironomidae Insecta Diptera Chironomidae 109 100 109 ok ok
EUR2 8/21/2008 Chironomidae Insecta Diptera Chironomidae 398 100 398 ok ok
EUR2 8/21/2008 Chelifera/Metachela Insecta Diptera Empididae Chelifera/Metachela 4 100 4 ok ok
EUR2 8/21/2008 Chelifera/Metachela Insecta Diptera Empididae Chelifera/Metachela 2 100 2 ok ok
EUR2 8/21/2008 Clinocera Insecta Diptera Empididae Clinocera 10 100 10 ok ok
EUR2 8/21/2008 Oreogeton Insecta Diptera Empididae Oreogeton 27 100 27 ok ok
EUR2 8/21/2008 Oreogeton Insecta Diptera Empididae Oreogeton 32 100 32 ok ok
EUR2 8/21/2008 Prosimulium Insecta Diptera Simuliidae Prosimulium 1 100 1 ok ok
EUR2 8/21/2008 Prosimulium Insecta Diptera Simuliidae Prosimulium 20 100 20 ok ok
EUR2 8/21/2008 Twinnia Insecta Diptera Simuliidae Twinnia 4 100 4 ok ok
EUR2 8/21/2008 Simuliidae Insecta Diptera Simuliidae 4 100 4 ok ok
EUR2 8/21/2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 5 100 5 ok ok
EUR2 8/21/2008 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 12 100 12 ok ok
EUR2 8/21/2008 Diptera Insecta Diptera 8 100 8 ok exclude
EUR2 8/21/2008 Ameletus Insecta Ephemeroptera Ameletidae Ameletus 8 100 8 ok ok
EUR2 8/21/2008 Baetis Insecta Ephemeroptera Baetidae Baetis 4 100 4 ok ok
EUR2 8/21/2008 Baetis Insecta Ephemeroptera Baetidae Baetis 54 100 54 ok ok
EUR2 8/21/2008 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 132 100 132 ok ok
EUR2 8/21/2008 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 176 100 176 ok ok
EUR2 8/21/2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 58 100 58 ok ok
EUR2 8/21/2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 96 100 96 ok ok
EUR2 8/21/2008 Ephemerellidae Insecta Ephemeroptera Ephemerellidae 48 100 48 ok ok
EUR2 8/21/2008 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 3 100 3 ok ok
EUR2 8/21/2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 83 100 83 ok ok
EUR2 8/21/2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 218 100 218 ok ok
EUR2 8/21/2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 155 100 155 ok ok
EUR2 8/21/2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 90 100 90 ok ok
EUR2 8/21/2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 106 100 106 ok ok
EUR2 8/21/2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 190 100 190 ok ok
EUR2 8/21/2008 Ephemeroptera Insecta Ephemeroptera 1 100 1 ok exclude
EUR2 8/21/2008 Ephemeroptera Insecta Ephemeroptera 2 100 2 ok exclude
EUR2 8/21/2008 Capniidae Insecta Plecoptera Capniidae 12 100 12 ok ok
EUR2 8/21/2008 Capniidae Insecta Plecoptera Capniidae 8 100 8 ok ok
EUR2 8/21/2008 Alloperla fraterna Insecta Plecoptera Chloroperlidae Alloperla 74 100 74 ok ok
EUR2 8/21/2008 Alloperla fraterna Insecta Plecoptera Chloroperlidae Alloperla 18 100 18 ok ok
EUR2 8/21/2008 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 14 100 14 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
EUR2 8/21/2008 Sweltsa Insecta Plecoptera Chloroperlidae Sweltsa 1 100 1 ok ok
EUR2 8/21/2008 Visoka Insecta Plecoptera Nemouridae Visoka 4 100 4 ok ok
EUR2 8/21/2008 Zapada Insecta Plecoptera Nemouridae Zapada 60 100 60 ok ok
EUR2 8/21/2008 Zapada Insecta Plecoptera Nemouridae Zapada 356 100 356 ok ok
EUR2 8/21/2008 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 2 100 2 ok ok
EUR2 8/21/2008 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 10 100 10 ok ok
EUR2 8/21/2008 Zapada oregonensis Insecta Plecoptera Nemouridae Zapada 19 100 19 ok ok
EUR2 8/21/2008 Zapada oregonensis Insecta Plecoptera Nemouridae Zapada 8 100 8 ok ok
EUR2 8/21/2008 Megarcys Insecta Plecoptera Perlodidae Megarcys 4 100 4 ok ok
EUR2 8/21/2008 Skwala Insecta Plecoptera Perlodidae Skwala 39 100 39 ok ok
EUR2 8/21/2008 Skwala Insecta Plecoptera Perlodidae Skwala 30 100 30 ok ok
EUR2 8/21/2008 Perlodidae Insecta Plecoptera Perlodidae 4 100 4 ok ok
EUR2 8/21/2008 Perlodidae Insecta Plecoptera Perlodidae 8 100 8 ok ok
EUR2 8/21/2008 Taeniopteryx Insecta Plecoptera Taeniopterygidae Taeniopteryx 86 100 86 ok ok
EUR2 8/21/2008 Taeniopteryx Insecta Plecoptera Taeniopterygidae Taeniopteryx 140 100 140 ok ok
EUR2 8/21/2008 Micrasema Insecta Trichoptera Brachycentridae Micrasema 4 100 4 ok ok
EUR2 8/21/2008 Parapsyche Insecta Trichoptera Hydropsychidae Parapsyche 2 100 2 ok ok
EUR2 8/21/2008 Limnephilidae Insecta Trichoptera Limnephilidae 20 100 20 ok ok
EUR2 8/21/2008 Limnephilidae Insecta Trichoptera Limnephilidae 8 100 8 ok ok
EUR2 8/21/2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 20 100 20 ok ok
EUR2 8/21/2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 26 100 26 ok ok
EUR2 8/21/2008 Ostracoda Ostracoda 8 100 8 exclude exclude
EUR2 8/21/2008 Polycelis Trepaxonemata Neoophora Planariidae Polycelis 24 100 24 exclude ok
EUR2 8/21/2008 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 50 100 50 exclude ok
SUNR 8/21/2008 Hydrozetidae Arachnida Sarcoptiformes Hydrozetidae 1 100 1 ok ok
SUNR 8/21/2008 Chironomidae Insecta Diptera Chironomidae 46 100 46 ok ok
SUNR 8/21/2008 Deuterophlebiidae Insecta Diptera Deuterophlebiidae 1 100 1 ok ok
SUNR 8/21/2008 Ameletus Insecta Ephemeroptera Ameletidae Ameletus 1 100 1 ok ok
SUNR 8/21/2008 Baetis Insecta Ephemeroptera Baetidae Baetis 3 100 3 ok ok
SUNR 8/21/2008 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 129 100 129 ok ok
SUNR 8/21/2008 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 4 100 4 ok ok
SUNR 8/21/2008 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 18 100 18 ok ok
SUNR 8/21/2008 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 47 100 47 ok ok
SUNR 8/21/2008 Heptageniidae Insecta Ephemeroptera Heptageniidae 3 100 3 ok ok
SUNR 8/21/2008 Capniidae Insecta Plecoptera Capniidae 1 100 1 ok ok
SUNR 8/21/2008 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 1 100 1 ok ok
SUNR 8/21/2008 Sweltsa Insecta Plecoptera Chloroperlidae Sweltsa 3 100 3 ok ok
SUNR 8/21/2008 Zapada oregonensis Insecta Plecoptera Nemouridae Zapada 1 100 1 ok ok
SUNR 8/21/2008 Megarcys Insecta Plecoptera Perlodidae Megarcys 3 100 3 ok ok
SUNR 8/21/2008 Skwala Insecta Plecoptera Perlodidae Skwala 16 100 16 ok ok
SUNR 8/21/2008 Taeniopteryx Insecta Plecoptera Taeniopterygidae Taeniopteryx 33 100 33 ok ok
SUNR 8/21/2008 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 1 100 1 ok ok
SUNR 8/21/2008 Polycelis Trepaxonemata Neoophora Planariidae Polycelis 2 100 2 exclude ok
SUNR 8/21/2008 Nematoda 1 100 1 exclude exclude
CC1 2009 Parametriocnemus Insecta Diptera Chironomidae Parametriocnemus 8 8 ok ok
CC1 2009 Rheocricotopus Insecta Diptera Chironomidae Rheocricotopus 8 8 ok ok
CC1 2009 Chironomidae Insecta Diptera Chironomidae 8 8 ok ok
CC1 2009 Oreogeton Insecta Diptera Empididae Oreogeton 8 8 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
CC1 2009 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 48 48 ok ok
CC1 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 169 169 ok ok
CC1 2009 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 7 7 ok ok
CC1 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 9 9 ok ok
CC1 2009 Cinygmula Insecta Ephemeroptera Heptageniidae Cinygmula 88 88 ok ok
CC1 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 439 439 ok ok
CC1 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 562 562 ok ok
CC1 2009 Heptageniidae Insecta Ephemeroptera Heptageniidae 16 16 Damaged ok exclude
CC1 2009 Paraperla Insecta Plecoptera Chloroperlidae Paraperla 12 12 ok ok
CC1 2009 Suwallia Insecta Plecoptera Chloroperlidae Suwallia 11 11 ok ok
CC1 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 66 66 Damaged ok exclude
CC1 2009 Paraleuctra Insecta Plecoptera Leuctridae Paraleuctra 1 1 ok ok
CC1 2009 Zapada Insecta Plecoptera Nemouridae Zapada 74 74 ok ok
CC1 2009 Skwala Insecta Plecoptera Perlodidae Skwala 35 35 ok ok
CC1 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 64 64 ok ok
CC1 2009 Glossosoma Insecta Trichoptera Glossosomatidae Glossosoma 8 8 ok ok
CC1 2009 Parapsyche Insecta Trichoptera Hydropsychidae Parapsyche 2 2 ok ok
CC1 2009 Wormaldia Insecta Trichoptera Philopotamidae Wormaldia 8 8 ok ok
CC1 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 57 57 ok ok
CC1 2009 Ostracoda Ostracoda 8 8 exclude exclude
CC1 2009 Polycelis coronata Trepaxonemata Neoophora Planariidae Polycelis 8 8 exclude ok
SUNR 2009 Trombidiformes Arachnida Trombidiformes 2 2 ok exclude
SUNR 2009 Diamesa Insecta Diptera Chironomidae Diamesa 6 6 ok ok
SUNR 2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 13 13 ok ok
SUNR 2009 Pagastia Insecta Diptera Chironomidae Pagastia 1 1 ok ok
SUNR 2009 Clinocera Insecta Diptera Empididae Clinocera 1 1 ok ok
SUNR 2009 Gonomyodes Insecta Diptera Tipulidae Gonomyodes 2 2 ok ok
SUNR 2009 Baetis Insecta Ephemeroptera Baetidae Baetis 180 180 ok ok
SUNR 2009 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 14 14 ok ok
SUNR 2009 Epeorus Insecta Ephemeroptera Heptageniidae Epeorus 9 9 ok ok
SUNR 2009 Rhithrogena Insecta Ephemeroptera Heptageniidae Rhithrogena 31 31 ok ok
SUNR 2009 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 1 Damaged ok exclude
SUNR 2009 Zapada Insecta Plecoptera Nemouridae Zapada 5 5 ok ok
SUNR 2009 Skwala Insecta Plecoptera Perlodidae Skwala 42 42 ok ok
SUNR 2009 Taenionema Insecta Plecoptera Taeniopterygidae Taenionema 9 9 ok ok
SUNR 2009 Limnephilidae Insecta Trichoptera Limnephilidae 1 1 Damaged ok exclude
SUNR 2009 Rhyacophila Insecta Trichoptera Rhyacophilidae Rhyacophila 6 6 ok ok
SC2 9/5/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 1 1 1 ok ok
SC2 9/5/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 143 17 160 160 ok ok
SC2 9/5/2013 Orthocladius Insecta Diptera Chironomidae Orthocladius 2 2 2 ok ok
SC2 9/5/2013 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 3 3 3 ok ok
SC2 9/5/2013 Tokunagaia  sp. Insecta Diptera Chironomidae Tokunagaia 1 1 1 ok ok
SC2 9/5/2013 Clinocera  sp. Insecta Diptera Empididae Clinocera 1 1 1 ok ok
SC2 9/5/2013 Syrphidae Insecta Diptera Syrphidae 1 1 1 ok ok
SC2 9/5/2013 Gonomyodes sp. Insecta Diptera Tipulidae Gonomyodes 1 1 1 ok ok
SC2 9/5/2013 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 1 ok ok
SC2 9/5/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 18 18 18 ok ok
SC2 9/5/2013 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 6 6 6 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
SC2 9/5/2013 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 2 2 2 ok ok
SC2 9/5/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 2 2 2 ok ok
SC2 9/5/2013 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 51 51 51 ok ok
SC2 9/5/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 6 6 6 ok ok
SC2 9/5/2013 Taenionema  sp. Insecta Plecoptera Taeniopterygidae Taenionema 1 1 1 ok ok
SC2 9/5/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 137 137 137 ok ok
SC3 9/4/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 6 6 6 ok ok
SC3 9/4/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 95 7 102 102 ok ok
SC3 9/4/2013 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 1 ok ok
SC3 9/4/2013 Gonomyodes sp. Insecta Diptera Tipulidae Gonomyodes 6 6 6 ok ok
SC3 9/4/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 6 6 6 ok ok
SC3 9/4/2013 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 3 3 3 ok ok
SC3 9/4/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 4 4 4 ok ok
SC3 9/4/2013 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 1 1 ok ok
SC3 9/4/2013 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 2 2 2 ok ok
SC3 9/4/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 9 9 9 ok ok
SC3 9/4/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 114 114 114 ok ok
SC3 9/4/2013 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 1 ok ok
ECM10 9/4/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 32 32 139 ok ok
ECM10 9/4/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 12 12 52 ok ok
ECM10 9/4/2013 Eukiefferiella brevicalcar  gr. Insecta Diptera Chironomidae Eukiefferiella 3 3 13 ok ok
ECM10 9/4/2013 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 2 1 3 13 ok ok
ECM10 9/4/2013 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 4 ok ok
ECM10 9/4/2013 Pedicia sp. Insecta Diptera Tipulidae Pedicia 1 1 4 ok ok
ECM10 9/4/2013 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 4 ok ok
ECM10 9/4/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 68 68 296 ok ok
ECM10 9/4/2013 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 25 25 109 ok ok
ECM10 9/4/2013 Caudatella sp. Insecta Ephemeroptera Ephemerellidae Caudatella 1 1 4 ok ok
ECM10 9/4/2013 Drunella coloradensis/flavilinea Insecta Ephemeroptera Ephemerellidae Drunella 1 1 4 ok ok
ECM10 9/4/2013 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 4 ok ok
ECM10 9/4/2013 Ephemerella  sp. Insecta Ephemeroptera Ephemerellidae Ephemerella 1 1 4 ok ok
ECM10 9/4/2013 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 2 2 9 ok ok
ECM10 9/4/2013 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 1 1 4 ok ok
ECM10 9/4/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 36 36 157 ok ok
ECM10 9/4/2013 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 2 9 ok ok
ECM10 9/4/2013 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 16 16 70 ok ok
ECM10 9/4/2013 Nemouridae Insecta Plecoptera Nemouridae 1 1 4 ok ok
ECM10 9/4/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 13 13 57 ok ok
ECM10 9/4/2013 Perlodidae Insecta Plecoptera Perlodidae 3 3 13 ok ok
ECM10 9/4/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 69 69 300 ok ok
ECM10 9/4/2013 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 4 ok ok
UR1 9/3/2013 Sperchon  sp. Arachnida Trombidiformes Sperchontidae Sperchon 1 1 1 ok ok
UR1 9/3/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 3 3 3 ok ok
UR1 9/3/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 101 28 129 129 ok ok
UR1 9/3/2013 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 1 ok ok
UR1 9/3/2013 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR1 9/3/2013 Helodon  sp. Insecta Diptera Simuliidae Helodon 1 1 1 ok ok
UR1 9/3/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 34 34 34 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
UR1 9/3/2013 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 41 41 41 ok ok
UR1 9/3/2013 Caudatella sp. Insecta Ephemeroptera Ephemerellidae Caudatella 1 1 1 ok ok
UR1 9/3/2013 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 1 ok ok
UR1 9/3/2013 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 24 24 24 ok ok
UR1 9/3/2013 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
UR1 9/3/2013 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
UR1 9/3/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 19 19 19 ok ok
UR1 9/3/2013 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 2 2 ok ok
UR1 9/3/2013 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 3 3 3 ok ok
UR1 9/3/2013 Nemouridae Insecta Plecoptera Nemouridae 1 1 1 ok ok
UR1 9/3/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 37 37 37 ok ok
UR1 9/3/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 55 55 55 ok ok
UR1 9/3/2013 Limnephilidae Insecta Trichoptera Limnephilidae 2 2 2 ok ok
UR1 9/3/2013 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 2 2 2 ok ok
UR2A 9/2/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 4 4 4 ok ok
UR2A 9/2/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 37 37 37 ok ok
UR2A 9/2/2013 Eukiefferiella tirolensis Insecta Diptera Chironomidae Eukiefferiella 1 1 1 ok ok
UR2A 9/2/2013 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR2A 9/2/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 1 1 1 ok ok
UR2A 9/2/2013 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 1 1 1 ok ok
UR2A 9/2/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 7 7 7 ok ok
UR2A 9/2/2013 Chloroperlidae Insecta Plecoptera Chloroperlidae 63 63 63 ok ok
UR2A 9/2/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 3 3 3 ok ok
UR2A 9/2/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 6 6 6 ok ok
UR2A 9/2/2013 Limnephilidae Insecta Trichoptera Limnephilidae 4 4 4 ok ok
UR2 9/2/2013 Lebertia  sp. Arachnida Trombidiformes Lebertiidae Lebertia 1 1 1 ok ok
UR2 9/2/2013 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 15 15 15 ok ok
UR2 9/2/2013 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 51 2 53 53 ok ok
UR2 9/2/2013 Eukiefferiella brevicalcar  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 2 2 ok ok
UR2 9/2/2013 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR2 9/2/2013 Parametriocnemus  sp. Insecta Diptera Chironomidae Parametriocnemus 1 1 1 ok ok
UR2 9/2/2013 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 1 ok ok
UR2 9/2/2013 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 4 4 4 ok ok
UR2 9/2/2013 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 5 5 5 ok ok
UR2 9/2/2013 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 2 2 2 ok ok
UR2 9/2/2013 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 23 23 23 ok ok
UR2 9/2/2013 Suwallia  sp. Insecta Plecoptera Chloroperlidae Suwallia 3 3 3 ok ok
UR2 9/2/2013 Chloroperlidae Insecta Plecoptera Chloroperlidae 7 7 7 ok ok
UR2 9/2/2013 Isoperla  sp. Insecta Plecoptera Perlodidae Isoperla 3 3 3 ok ok
UR2 9/2/2013 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 9 9 9 ok ok
UR2 9/2/2013 Perlodidae Insecta Plecoptera Perlodidae 4 4 4 ok ok
UR2 9/2/2013 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 25 25 25 ok ok
UR2 9/2/2013 Limnephilidae Insecta Trichoptera Limnephilidae 3 3 3 ok ok
UR2 9/2/2013 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 1 ok ok
SC2 9/5/2014 Arachnida Arachnida 1 1 1 ok exclude
SC2 9/5/2014 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 1 1 ok ok
SC2 9/5/2014 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 29 6 35 35 ok ok
SC2 9/5/2014 Orthocladius (Euorthocladius) rivulorum  gr. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
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Subsampled Abundance Juvenile/Damaged
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Completely
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Damaged
SC2 9/5/2014 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
SC2 9/5/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 3 3 3 ok ok
SC2 9/5/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
SC2 9/5/2014 Pseudosmittia sp. Insecta Diptera Chironomidae Pseudosmittia 4 4 4 ok ok
SC2 9/5/2014 Tvetenia bavarica gr. Insecta Diptera Chironomidae Tvetenia 1 1 1 ok ok
SC2 9/5/2014 Gonomyodes sp. Insecta Diptera Tipulidae Gonomyodes 1 1 1 ok ok
SC2 9/5/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 5 5 5 ok ok
SC2 9/5/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 2 2 2 ok ok
SC2 9/5/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 1 1 1 ok ok
SC2 9/5/2014 Capniidae Insecta Plecoptera Capniidae 1 1 1 ok ok
SC2 9/5/2014 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 2 2 2 ok ok
SC2 9/5/2014 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 9 9 9 ok ok
SC2 9/5/2014 Zapada  sp. Insecta Plecoptera Nemouridae Zapada 2 2 2 ok ok
SC2 9/5/2014 Perlodidae Insecta Plecoptera Perlodidae 6 6 6 ok ok
SC2 9/5/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 11 11 11 ok ok
SC3 9/6/2014 Sperchon  sp. Arachnida Trombidiformes Sperchontidae Sperchon 2 2 2 ok ok
SC3 9/6/2014 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 4 4 4 ok ok
SC3 9/6/2014 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 139 9 148 148 ok ok
SC3 9/6/2014 Eukiefferiella  sp. Insecta Diptera Chironomidae Eukiefferiella 2 2 2 ok ok
SC3 9/6/2014 Limnophyes  sp. Insecta Diptera Chironomidae Limnophyes 1 1 1 ok ok
SC3 9/6/2014 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
SC3 9/6/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 13 2 15 15 ok ok
SC3 9/6/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
SC3 9/6/2014 Pagastia sp. Insecta Diptera Chironomidae Pagastia 1 1 1 ok ok
SC3 9/6/2014 Pseudodiamesa sp. Insecta Diptera Chironomidae Pseudodiamesa 1 1 1 ok ok
SC3 9/6/2014 Tvetenia bavarica gr. Insecta Diptera Chironomidae Tvetenia 1 1 1 ok ok
SC3 9/6/2014 Chironomidae Insecta Diptera Chironomidae 1 1 1 ok ok
SC3 9/6/2014 Oreogeton sp. Insecta Diptera Empididae Oreogeton 1 1 1 ok ok
SC3 9/6/2014 Helodon/Prosimulium  sp. Insecta Diptera Simuliidae Helodon 1 1 1 ok ok
SC3 9/6/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 42 42 42 ok ok
SC3 9/6/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 8 8 8 ok ok
SC3 9/6/2014 Baetis tricaudatus Insecta Ephemeroptera Baetidae Baetis 1 1 1 ok ok
SC3 9/6/2014 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 10 10 10 ok ok
SC3 9/6/2014 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
SC3 9/6/2014 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
SC3 9/6/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 14 14 14 ok ok
SC3 9/6/2014 Chloroperlidae Insecta Plecoptera Chloroperlidae 3 3 3 ok ok
SC3 9/6/2014 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 30 30 30 ok ok
SC3 9/6/2014 Zapada  sp. Insecta Plecoptera Nemouridae Zapada 6 6 6 ok ok
SC3 9/6/2014 Nemouridae Insecta Plecoptera Nemouridae 2 2 2 ok ok
SC3 9/6/2014 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 2 2 2 ok ok
SC3 9/6/2014 Perlodidae Insecta Plecoptera Perlodidae 15 15 15 ok ok
SC3 9/6/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 73 73 73 ok ok
SC3 9/6/2014 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 2 2 2 ok ok
ECM10 9/6/2014 Brillia sp. Insecta Diptera Chironomidae Brillia 2 2 2 ok ok
ECM10 9/6/2014 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 15 15 15 ok ok
ECM10 9/6/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
ECM10 9/6/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 4 4 4 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017
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Subsampled Abundance Juvenile/Damaged
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Completely
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Damaged
ECM10 9/6/2014 Oreogeton sp. Insecta Diptera Empididae Oreogeton 1 1 1 ok ok
ECM10 9/6/2014 Helodon/Prosimulium  sp. Insecta Diptera Simuliidae Helodon 1 1 1 ok ok
ECM10 9/6/2014 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 1 ok ok
ECM10 9/6/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 31 31 31 ok ok
ECM10 9/6/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 36 36 36 ok ok
ECM10 9/6/2014 Baetis tricaudatus Insecta Ephemeroptera Baetidae Baetis 3 3 3 ok ok
ECM10 9/6/2014 Drunella coloradensis/flavilinea Insecta Ephemeroptera Ephemerellidae Drunella 7 7 7 ok ok
ECM10 9/6/2014 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 9 9 9 ok ok
ECM10 9/6/2014 Ephemerella  sp. Insecta Ephemeroptera Ephemerellidae Ephemerella 1 1 1 ok ok
ECM10 9/6/2014 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 30 30 30 ok ok
ECM10 9/6/2014 Epeorus deceptivus/hesperus Insecta Ephemeroptera Heptageniidae Epeorus 56 56 56 ok ok
ECM10 9/6/2014 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 23 23 23 ok ok
ECM10 9/6/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 109 109 109 ok ok
ECM10 9/6/2014 Suwallia  sp. Insecta Plecoptera Chloroperlidae Suwallia 11 11 11 ok ok
ECM10 9/6/2014 Chloroperlidae Insecta Plecoptera Chloroperlidae 13 13 13 ok ok
ECM10 9/6/2014 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 32 32 32 ok ok
ECM10 9/6/2014 Nemouridae Insecta Plecoptera Nemouridae 2 2 2 ok ok
ECM10 9/6/2014 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 28 28 28 ok ok
ECM10 9/6/2014 Perlodidae Insecta Plecoptera Perlodidae 6 6 6 ok ok
ECM10 9/6/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 81 81 81 ok ok
ECM10 9/6/2014 Glossosoma  sp. Insecta Trichoptera Glossosomatidae Glossosoma 1 1 1 ok ok
ECM10 9/6/2014 Limnephilidae Insecta Trichoptera Limnephilidae 1 1 1 ok ok
ECM10 9/6/2014 Rhyacophila verrula  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 1 ok ok
ECM10 9/6/2014 Rhyacophila vofixa gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 2 2 2 ok ok
UR1 9/3/2014 Sperchon  sp. Arachnida Trombidiformes Sperchontidae Sperchon 1 1 ok ok
UR1 9/3/2014 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 2 2 2 ok ok
UR1 9/3/2014 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 20 20 20 ok ok
UR1 9/3/2014 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR1 9/3/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR1 9/3/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 5 5 5 ok ok
UR1 9/3/2014 Pagastia sp. Insecta Diptera Chironomidae Pagastia 1 1 1 ok ok
UR1 9/3/2014 Tvetenia bavarica gr. Insecta Diptera Chironomidae Tvetenia 1 1 1 ok ok
UR1 9/3/2014 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 1 ok ok
UR1 9/3/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 39 39 39 ok ok
UR1 9/3/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 52 52 52 ok ok
UR1 9/3/2014 Baetis tricaudatus Insecta Ephemeroptera Baetidae Baetis 2 2 2 ok ok
UR1 9/3/2014 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 4 4 4 ok ok
UR1 9/3/2014 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 8 8 8 ok ok
UR1 9/3/2014 Epeorus deceptivus/hesperus Insecta Ephemeroptera Heptageniidae Epeorus 13 13 13 ok ok
UR1 9/3/2014 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 2 2 2 ok ok
UR1 9/3/2014 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 2 2 2 ok ok
UR1 9/3/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 37 37 37 ok ok
UR1 9/3/2014 Suwallia  sp. Insecta Plecoptera Chloroperlidae Suwallia 4 4 4 ok ok
UR1 9/3/2014 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 21 21 21 ok ok
UR1 9/3/2014 Zapada  sp. Insecta Plecoptera Nemouridae Zapada 1 1 1 ok ok
UR1 9/3/2014 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 36 36 36 ok ok
UR1 9/3/2014 Perlodidae Insecta Plecoptera Perlodidae 6 6 6 ok ok
UR1 9/3/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 16 16 16 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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UR1 9/3/2014 Hydropsychidae Insecta Trichoptera Hydropsychidae 1 1 1 ok ok
UR1 9/3/2014 Limnephilidae Insecta Trichoptera Limnephilidae 2 2 2 ok ok
UR1 9/3/2014 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 1 ok ok
UR1 9/3/2014 Rhyacophila vofixa gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 1 ok ok
UR2A 9/4/2014 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 1 1 ok ok
UR2A 9/4/2014 Blepharicera  sp. Insecta Diptera Blephariceridae Blepharicera 1 1 1 ok ok
UR2A 9/4/2014 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 11 3 14 14 ok ok
UR2A 9/4/2014 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 1 ok ok
UR2A 9/4/2014 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 2 2 2 ok ok
UR2A 9/4/2014 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR2A 9/4/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 28 28 28 ok ok
UR2A 9/4/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 7 7 7 ok ok
UR2A 9/4/2014 Baetis tricaudatus Insecta Ephemeroptera Baetidae Baetis 1 1 1 ok ok
UR2A 9/4/2014 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 2 2 2 ok ok
UR2A 9/4/2014 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 2 2 2 ok ok
UR2A 9/4/2014 Epeorus deceptivus/hesperus Insecta Ephemeroptera Heptageniidae Epeorus 5 5 5 ok ok
UR2A 9/4/2014 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 3 3 3 ok ok
UR2A 9/4/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 53 53 53 ok ok
UR2A 9/4/2014 Chloroperlidae Insecta Plecoptera Chloroperlidae 26 26 26 ok ok
UR2A 9/4/2014 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 2 2 2 ok ok
UR2A 9/4/2014 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 24 24 24 ok ok
UR2A 9/4/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 49 49 49 ok ok
UR2A 9/4/2014 Glossosoma  sp. Insecta Trichoptera Glossosomatidae Glossosoma 1 1 1 ok ok
UR2 9/3/2014 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 9 1 10 10 ok ok
UR2 9/3/2014 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 1 1 1 ok ok
UR2 9/3/2014 Muscidae Insecta Diptera Muscidae 1 1 1 ok ok
UR2 9/3/2014 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 1 ok ok
UR2 9/3/2014 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 18 18 18 ok ok
UR2 9/3/2014 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 17 17 17 ok ok
UR2 9/3/2014 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 3 3 3 ok ok
UR2 9/3/2014 Epeorus deceptivus/hesperus Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
UR2 9/3/2014 Epeorus grandis/permagnus Insecta Ephemeroptera Heptageniidae Epeorus 1 1 1 ok ok
UR2 9/3/2014 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 45 45 45 ok ok
UR2 9/3/2014 Chloroperlidae Insecta Plecoptera Chloroperlidae 30 30 30 ok ok
UR2 9/3/2014 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 8 8 8 ok ok
UR2 9/3/2014 Perlodidae Insecta Plecoptera Perlodidae 5 5 5 ok ok
UR2 9/3/2014 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 33 33 33 ok ok
UR2 9/3/2014 Limnephilidae Insecta Trichoptera Limnephilidae 1 1 1 ok ok
SC2 9/9/2016 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 3 3 100 3 ok ok
SC2 9/9/2016 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 6 1 7 100 7 ok ok
SC2 9/9/2016 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 112 54 166 100 166 ok ok
SC2 9/9/2016 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 100 1 ok ok
SC2 9/9/2016 Pagastia sp. Insecta Diptera Chironomidae Pagastia 3 3 100 3 ok ok
SC2 9/9/2016 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 1 1 100 1 ok ok
SC2 9/9/2016 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 100 1 ok ok
SC2 9/9/2016 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 1 1 100 1 ok ok
SC2 9/9/2016 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 2 2 100 2 ok ok
SC2 9/9/2016 Chloroperlidae Insecta Plecoptera Chloroperlidae 1 1 100 1 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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SC2 9/9/2016 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 1 1 100 1 ok ok
SC2 9/9/2016 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 2 2 100 2 ok ok
SC2 9/9/2016 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 5 5 100 5 ok ok
SC2 9/9/2016 Rhyacophila sp. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 100 1 ok ok
SC2 9/9/2016 Oligophlebodes sp. Insecta Trichoptera Uenoidae Oligophlebodes 2 2 100 2 ok ok
SC2 9/9/2016 Nematoda 1 1 100 1 exclude exclude
SC3 9/6/2016 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 5 5 100 5 ok ok
SC3 9/6/2016 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 52 2 54 100 54 ok ok
SC3 9/6/2016 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 100 1 ok ok
SC3 9/6/2016 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 100 1 ok ok
SC3 9/6/2016 Pagastia sp. Insecta Diptera Chironomidae Pagastia 1 1 100 1 ok ok
SC3 9/6/2016 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 15 15 100 15 ok ok
SC3 9/6/2016 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 7 7 100 7 ok ok
SC3 9/6/2016 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 100 1 ok ok
SC3 9/6/2016 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 1 1 100 1 ok ok
SC3 9/6/2016 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 2 2 100 2 ok ok
SC3 9/6/2016 Chloroperlidae Insecta Plecoptera Chloroperlidae 2 2 100 2 ok ok
SC3 9/6/2016 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 1 1 100 1 ok ok
SC3 9/6/2016 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 12 12 100 12 ok ok
SC3 9/6/2016 Taenionema  sp. Insecta Plecoptera Taeniopterygidae Taenionema 2 2 100 2 ok ok
SC3 9/6/2016 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 26 26 100 26 ok ok
SC3 9/6/2016 Limnephilidae Insecta Trichoptera Limnephilidae 1 1 100 1 ok ok
ECM10 9/7/2016 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 6 6 38 16 ok ok
ECM10 9/7/2016 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 1 1 38 3 ok ok
ECM10 9/7/2016 Dicranota  sp. Insecta Diptera Tipulidae Dicranota 3 3 38 8 ok ok
ECM10 9/7/2016 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 1 1 38 3 ok ok
ECM10 9/7/2016 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 17 17 38 45 ok ok
ECM10 9/7/2016 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 14 14 38 37 ok ok
ECM10 9/7/2016 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 38 3 ok ok
ECM10 9/7/2016 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 3 3 38 8 ok ok
ECM10 9/7/2016 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 158 158 38 416 ok ok
ECM10 9/7/2016 Chloroperlidae Insecta Plecoptera Chloroperlidae 68 68 38 179 ok ok
ECM10 9/7/2016 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 10 10 38 26 ok ok
ECM10 9/7/2016 Perlodidae Insecta Plecoptera Perlodidae 1 1 38 3 ok ok
ECM10 9/7/2016 Taenionema  sp. Insecta Plecoptera Taeniopterygidae Taenionema 2 2 38 5 ok ok
ECM10 9/7/2016 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 50 50 38 132 ok ok
ECM10 9/7/2016 Limnephilidae Insecta Trichoptera Limnephilidae 1 1 38 3 ok ok
ECM10 9/7/2016 Oligophlebodes sp. Insecta Trichoptera Uenoidae Oligophlebodes 1 1 38 3 ok ok
UR1 9/6/2016 Lebertia  sp. Arachnida Trombidiformes Lebertiidae Lebertia 1 100 1 ok ok
UR1 9/6/2016 Sperchon  sp. Arachnida Trombidiformes Sperchontidae Sperchon 1 100 1 ok ok
UR1 9/6/2016 Acari Arachnida 2 100 2 ok exclude
UR1 9/6/2016 Oribatei Arachnida 1 100 1 ok exclude
UR1 9/6/2016 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 2 2 100 2 ok ok
UR1 9/6/2016 Brillia sp. Insecta Diptera Chironomidae Brillia 1 1 100 1 ok ok
UR1 9/6/2016 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 16 16 100 16 ok ok
UR1 9/6/2016 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 28 1 29 100 29 ok ok
UR1 9/6/2016 Pagastia sp. Insecta Diptera Chironomidae Pagastia 1 1 100 1 ok ok
UR1 9/6/2016 Tvetenia bavarica  gr. Insecta Diptera Chironomidae Tvetenia 2 2 100 2 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
UR1 9/6/2016 Dicranota  sp. Insecta Diptera Tipulidae Dicranota 2 2 100 2 ok ok
UR1 9/6/2016 Gonomyodes sp. Insecta Diptera Tipulidae Gonomyodes 1 1 100 1 ok ok
UR1 9/6/2016 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 4 4 100 4 ok ok
UR1 9/6/2016 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 52 52 100 52 ok ok
UR1 9/6/2016 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 17 17 100 17 ok ok
UR1 9/6/2016 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 100 1 ok ok
UR1 9/6/2016 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 2 2 100 2 ok ok
UR1 9/6/2016 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 7 7 100 7 ok ok
UR1 9/6/2016 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 114 114 100 114 ok ok
UR1 9/6/2016 Chloroperlidae Insecta Plecoptera Chloroperlidae 9 9 100 9 ok ok
UR1 9/6/2016 Visoka cataractae Insecta Plecoptera Nemouridae Visoka 1 1 100 1 ok ok
UR1 9/6/2016 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 1 1 100 1 ok ok
UR1 9/6/2016 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 27 27 100 27 ok ok
UR1 9/6/2016 Zapada  sp. Insecta Plecoptera Nemouridae Zapada 1 1 100 1 ok ok
UR1 9/6/2016 Nemouridae Insecta Plecoptera Nemouridae 1 1 100 1 ok ok
UR1 9/6/2016 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 15 15 100 15 ok ok
UR1 9/6/2016 Perlodidae Insecta Plecoptera Perlodidae 3 3 100 3 ok ok
UR1 9/6/2016 Taenionema  sp. Insecta Plecoptera Taeniopterygidae Taenionema 1 1 100 1 ok ok
UR1 9/6/2016 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 119 119 100 119 ok ok
UR1 9/6/2016 Limnephilidae Insecta Trichoptera Limnephilidae 5 5 100 5 ok ok
UR1 9/6/2016 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 100 1 ok ok
UR1 9/6/2016 Rhyacophila sp. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 100 1 ok ok
UR1 9/6/2016 Nematoda 1 1 100 1 exclude exclude
UR2A 9/8/2016 Lebertia  sp. Arachnida Trombidiformes Lebertiidae Lebertia 7 100 7 ok ok
UR2A 9/8/2016 Sperchon  sp. Arachnida Trombidiformes Sperchontidae Sperchon 1 100 1 ok ok
UR2A 9/8/2016 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 6 6 100 6 ok ok
UR2A 9/8/2016 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 5 5 100 5 ok ok
UR2A 9/8/2016 Orthocladius  Complex Insecta Diptera Chironomidae Orthocladius 1 1 100 1 ok ok
UR2A 9/8/2016 Orthocladius sp. Insecta Diptera Chironomidae Orthocladius 1 1 100 1 ok ok
UR2A 9/8/2016 Tvetenia bavarica  gr. Insecta Diptera Chironomidae Tvetenia 1 1 100 1 ok ok
UR2A 9/8/2016 Dicranota  sp. Insecta Diptera Tipulidae Dicranota 2 2 100 2 ok ok
UR2A 9/8/2016 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 9 9 100 9 ok ok
UR2A 9/8/2016 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 10 10 100 10 ok ok
UR2A 9/8/2016 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 16 16 100 16 ok ok
UR2A 9/8/2016 Baetis tricaudatus Insecta Ephemeroptera Baetidae Baetis 1 1 100 1 ok ok
UR2A 9/8/2016 Drunella coloradensis Insecta Ephemeroptera Ephemerellidae Drunella 2 2 100 2 ok ok
UR2A 9/8/2016 Drunella doddsii Insecta Ephemeroptera Ephemerellidae Drunella 1 1 100 1 ok ok
UR2A 9/8/2016 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 2 2 100 2 ok ok
UR2A 9/8/2016 Epeorus  sp. Insecta Ephemeroptera Heptageniidae Epeorus 2 2 100 2 ok ok
UR2A 9/8/2016 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 7 7 100 7 ok ok
UR2A 9/8/2016 Chloroperlidae Insecta Plecoptera Chloroperlidae 4 4 100 4 ok ok
UR2A 9/8/2016 Zapada columbiana Insecta Plecoptera Nemouridae Zapada 1 1 100 1 ok ok
UR2A 9/8/2016 Zapada oregonensis  gr. Insecta Plecoptera Nemouridae Zapada 4 4 100 4 ok ok
UR2A 9/8/2016 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 1 1 100 1 ok ok
UR2A 9/8/2016 Perlodidae Insecta Plecoptera Perlodidae 1 1 100 1 ok ok
UR2A 9/8/2016 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 30 30 100 30 ok ok
UR2A 9/8/2016 Limnephilidae Insecta Trichoptera Limnephilidae 6 6 100 6 ok ok
UR2A 9/8/2016 Rhyacophila hyalinata  gr. Insecta Trichoptera Rhyacophilidae Rhyacophila 1 1 100 1 ok ok
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-11.  Stream CABIN Benthic Invertebrate Data, 2008 to 2017

Site Date Final Taxon Class Order Family Genus Larvae Pupa Raw Count
Percent 

Subsampled Abundance Juvenile/Damaged
Exclude 

Completely
Exclude 

Damaged
UR2A 9/8/2016 Oligophlebodes sp. Insecta Trichoptera Uenoidae Oligophlebodes 2 2 100 2 ok ok
UR2 8/29/2017 Enchytraeidae Clitellata Enchytraeida Enchytraeidae 1 1 100 1 ok ok
UR2 8/29/2017 Chaetocladius sp. Insecta Diptera Chironomidae Chaetocladius 3 3 100 3 ok ok
UR2 8/29/2017 Diamesa  sp. Insecta Diptera Chironomidae Diamesa 2 2 100 2 ok ok
UR2 8/29/2017 Eukiefferiella gracei  gr. Insecta Diptera Chironomidae Eukiefferiella 1 1 100 1 ok ok
UR2 8/29/2017 Hydrobaenus  sp. Insecta Diptera Chironomidae Hydrobaenus 1 1 100 1 ok ok
UR2 8/29/2017 Rheocricotopus sp. Insecta Diptera Chironomidae Rheocricotopus 1 1 100 1 ok ok
UR2 8/29/2017 Dicranota  sp. Insecta Diptera Tipulidae Dicranota 1 1 100 1 ok ok
UR2 8/29/2017 Ameletus  sp. Insecta Ephemeroptera Ameletidae Ameletus 3 3 100 3 ok ok
UR2 8/29/2017 Baetis bicaudatus Insecta Ephemeroptera Baetidae Baetis 8 8 100 8 ok ok
UR2 8/29/2017 Baetis  sp. Insecta Ephemeroptera Baetidae Baetis 1 1 100 1 damaged ok exclude
UR2 8/29/2017 Cinygmula sp. Insecta Ephemeroptera Heptageniidae Cinygmula 1 1 100 1 ok ok
UR2 8/29/2017 Rhithrogena  sp. Insecta Ephemeroptera Heptageniidae Rhithrogena 10 10 100 10 ok ok
UR2 8/29/2017 Chloroperlidae Insecta Plecoptera Chloroperlidae 6 6 100 6 immature|damaged ok exclude
UR2 8/29/2017 Megarcys  sp. Insecta Plecoptera Perlodidae Megarcys 2 2 100 2 ok ok
UR2 8/29/2017 Perlodidae Insecta Plecoptera Perlodidae 5 5 100 5 immature ok exclude
UR2 8/29/2017 Taeniopterygidae Insecta Plecoptera Taeniopterygidae 2 2 100 2 immature ok exclude
Note: Samples were collected with a 400 µm CABIN kick net for three minutes.
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Appendix H-12.  Lake Ekman Benthic Invertebrate Data, 2008 to 2009

Site Depth Replicate Date Final Taxon Class Order Family Genus
Raw 

Count
Area Sampled

(m2)
Density 

(organisms/m2) Damaged
Exclude 

Completely
Exclude 

Damaged
SUL Mid 2 8/22/2008 Pseudodiamesa Insecta Diptera Chironomidae Pseudodiamesa 1 0.0675 15 ok ok
SUL Deep 1 8/22/2008 No taxa found 0 0.0675 0 ok ok
SUL Shallow 1 8/16/2009 Collembola Collembola Collembola 10 0.0675 148 exclude exclude
SUL Shallow 1 8/16/2009 Brillia Insecta Diptera Chironomidae Brillia 1 0.0675 15 ok ok
SUL Shallow 1 8/16/2009 Oreogeton Insecta Diptera Empididae Oreogeton 1 0.0675 15 ok ok
SUL Shallow 2 8/16/2009 Collembola Collembola Collembola 16 0.0675 237 exclude exclude
SUL Shallow 2 8/16/2009 Gymnometriocnemus Insecta Diptera Chironomidae Gymnometriocnemus 8 0.0675 119 ok ok
SUL Shallow 2 8/16/2009 Procladius Insecta Diptera Chironomidae Procladius 1 0.0675 15 ok ok
SUL Shallow 2 8/16/2009 Tipulidae Insecta Diptera Tipulidae 1 0.0675 15 Damaged ok exclude
SUL Mid 1 8/16/2009 No taxa found 0 0.0675 0 ok ok
SUL Mid 2 8/16/2009 No taxa found 0 0.0675 0 ok ok
SUL Deep 1 8/16/2009 Collembola Collembola Collembola 1 0.0675 15 exclude exclude
SUL Deep 2 8/16/2009 Collembola Collembola Collembola 1 0.0675 15 exclude exclude
SUL Deep 2 8/16/2009 Eukiefferiella Insecta Diptera Chironomidae Eukiefferiella 1 0.0675 15 ok ok
SUL Deep 2 8/16/2009 Parakiefferiella Insecta Diptera Chironomidae Parakiefferiella 1 0.0675 15 ok ok

Note: Replicates were a composite of three Ekman samples, sieved through 250 µm.
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Appendix H-13.  Stream Benthic Invertebrate QA/QC Sorting Efficiency Data, 2008 to 2010

Year Sample % Sorting Efficiency
SC1 Rep. 3 [1-(0/(42+0))]*100 = 100%
SC2 Rep. 1 [1-(0/(15+0))]*100 = 100%
UR1 Rep. 5 [1-(1/(76+1))]*100 = 98.7%

MCTR Rep. 2 [1-(0/(76+0))]*100 = 100%
CC1 Rep. 2 [1-(0/(27+0))]*100 = 100%
SC1 Rep. 1 [1-(0/(68+0))]*100 = 100%
SC3 Rep. 3 [1-(0/(10+0))]*100 = 100%

UR1A Rep. 1 [1-(0/(97+1))]*100 = 100%
MC1 Rep. 3 [1-(0/(3+0))]*100 = 100%

SUNR Rep. 5 [1-(0/(28+0))]*100 = 100%
SCT Rep. 2 [1-(0/(11+0))]*100 = 100%

EUR2 Rep. 1 [1-(1/(291+1))]*100 = 99.7%
2010 GC-1 - A [1-(0/(26+0))]*100 = 100

% sorting efficiency = [1-(# in QA/AC re-sort / (# sorted originally + # QA/QC resort))]* 100

2008

2009
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Appendix H-14.  Stream Benthic Invertebrate QA/QC Sorting Efficiency Data, 2013 to 2017

Sample ID
Collection 

Date Sorter Sort Date % Subsampled Primary Matrix

Estimated 
Pre-Rinse 

Volume (L)

Estimated 
Post-Rinse 
Volume (L) QC Sorter QC Date

Estimated 
%Recovery

Estimated 
%Recovery

ECM-10 9/4/2013 Nora Williams 10/24/2013 23 Coarse Organic 0.8 0.47 Ben Alexander 10/28/2013 100
SC-2 9/5/2013 Nora Williams 10/24/2013 100 Inorganic 0.6 0.1 Ben Alexander 10/29/2013 91.54 100
SC-3 9/4/2013 Nora Williams 10/24/2013 100 Inorganic 1.08 0.05 Ben Alexander 10/28/2013 100
UR-1 9/3/2013 Megan Payne 10/28/2013 100 Inorganic 0.3 0.1 Ben Alexander 10/29/2013 100
UR-2 9/2/2013 Megan Payne 10/29/2013 100 Inorganic 0.22 0.05 Nora Williams 10/29/2013 100
UR-2A 9/2/2013 Megan Payne 10/29/2013 100 Inorganic 0.7 0.05 Nora Williams 10/29/2013 100
ECM10 9/6/2014 Bryce Nance 12/08/2014 100 Fine Organic 0.2 0.13 Ben Alexander 12/09/2014 97.65
SC2 9/5/2014 Nora Williams 12/05/2014 100 Inorganic 0.17 0.08 Ben Alexander 12/09/2014 100
SC3 9/6/2014 Nora Williams 12/07/2014 100 Coarse Organic 0.45 0.25 Ben Alexander 12/09/2014 100
UR1 9/3/2014 Bryce Nance 12/05/2014 100 Fine Organic 0.1 0.06 Ben Alexander 12/08/2014 100
UR2 9/3/2014 Nora Williams 12/05/2014 100 Inorganic 0.2 0.2 Ben Alexander 12/08/2014 96.72
UR2A 9/4/2014 Nora Williams 12/05/2014 100 Inorganic 0.45 0.15 Ben Alexander 12/09/2014 100
ECM10 9/7/2016 Ben Alexander 10/25/2016 38 Inorganic 1.02 0.1 Kate Guild 10/28/2016 100
SC2 9/9/2016 Ben Alexander 10/26/2016 100 Coarse Organic 0.8 0.05 Kate Guild 10/28/2016 98.52
SC3 9/6/2016 Max Rios 10/24/2016 100 Coarse Organic 0.25 0.03 Kate Guild 10/25/2016 100
UR1 9/6/2016 Max Rios 10/25/2016 100 Coarse Organic 0.4 0.3 Kate Guild 10/25/2016 99.15
UR2A 9/8/2016 Ben Alexander 10/25/2016 100 Inorganic 0.25 0.01 Kate Guild 10/28/2016 100
UR2 8/29/2017 Chris Pike 10-Nov-17 100 Fine Organic 0.14 0.01 Camper Ziegler 17-Nov-17 100
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Appendix H-15.  Stream Benthic Invertebrate QA/QC Identification Data, 2013 to 2017

Site Date Group Taxon AB L P A AB L P A Difference
UR1 9/3/2014 Chironomidae LaVoie Wallace Chaetocladius 0 0 0 0 0 0 0 0 0

Diamesa 20 20 0 0 20 20 0 0 0
Orthocladius 5 5 0 0 5 5 0 0 0
Orthocladius (Euorthocladius) 1 1 0 0 1 1 0 0 0
Orthocladius  Complex 1 1 0 0 1 1 0 0 0
Pagastia 1 1 0 0 1 1 0 0 0
Tvetenia bavarica gr. 1 0 1 0 1 0 1 0 0
Difference = 29 29 0
Percent Similarity = 100

General Navesky LaVoie Ameletus 1 1 0 0 1 1 0 0 0
Arctopsychinae 1 1 0 0 1 1 0 0 0
Baetis 52 52 0 0 52 52 0 0 0
Baetis bicaudatus 39 39 0 0 39 39 0 0 0
Baetis tricaudatus 2 2 0 0 2 2 0 0 0
Cinygmula 8 8 0 0 8 8 0 0 0
Drunella doddsii 4 4 0 0 4 4 0 0 0
Epeorus 2 2 0 0 1 1 0 0 1
Epeorus deceptivus/hesperus 13 13 0 0 13 13 0 0 0
Epeorus grandis/permagnus 2 2 0 0 2 2 0 0 0
Limnephilidae 2 2 0 0 2 2 0 0 0
Megarcys 36 36 0 0 36 36 0 0 0
Perlodidae 6 6 0 0 6 6 0 0 0
Rhithrogena 37 37 0 0 37 37 0 0 0
Rhyacophila hyalinata gr. 1 1 0 0 1 1 0 0 0
Rhyacophila vofixa gr. 1 1 0 0 1 1 0 0 0
Sperchon 1 0 0 1 1 1 0 0 0
Suwallia 2 2 0 0 2 2 0 0 0
Taeniopterygidae 16 16 0 0 16 16 0 0 0
Zapada 1 1 0 0 1 1 0 0 0
Zapada oregonensis gr. 21 21 0 0 21 21 0 0 0
Difference = 248 247 1
Percent Similarity = 99.6

UR2 8/29/2017 Chironomidae G. Wallace W. Hoiland Chaetocladius 0 1 0 0 0 0 0 0 0
Diamesa 2 2 0 0 2 2 0 0 0
Eukiefferiella gracei gr. 1 1 0 0 1 1 0 0 0
Hydrobaenus 0 0 0 0 0 0 0 0 0
Rheocricotopus 1 1 0 0 1 1 0 0 0
Difference = 4 4 0
Percent Similarity = 100

Periphyton QA/QC was completed in 2013 and 2016; however, it was not completed on Unuk watershed samples.

Original QCQC 
Taxonomist

Original 
Taxonomist
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Appendix H-15.  Stream Benthic Invertebrate QA/QC Identification Data, 2013 to 2017

Site Date Group Taxon AB L P A AB L P A Difference
Original QCQC 

Taxonomist
Original 

Taxonomist
General B. Sloniker J. Pfeiffer Ameletus 3 3 0 0 3 3 0 0 0

Baetis 1 1 0 0 1 1 0 0 0
Baetis bicaudatus 7 7 0 0 8 8 0 0 -1
Chloroperlidae 6 6 0 0 6 6 0 0 0
Cinygmula 1 1 0 0 1 1 0 0 0
Dicranota 1 1 0 0 1 1 0 0 0
Megarcys 2 2 0 0 2 2 0 0 0
Perlodidae 5 5 0 0 5 5 0 0 0
Rhithrogena 10 10 0 0 10 10 0 0 0
Taeniopterygidae 2 2 0 0 1 1 0 0 1
Difference = 38 38 0
Percent Similarity = 97.4

Oligochaete G. Wallace L. Flaherty Enchytraeidae 1 1 0 0 1 1 0 0 0
Difference = 1 1 0
Percent Similarity = 100

Periphyton QA/QC was completed in 2013 and 2016; however, it was not completed on Unuk watershed samples.
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Appendix H-16.  Lake Zooplankton Data, 2008 to 2009

Site Depth Replicate Date Final Taxon Phylum Class Subclass Order Family Genus
SUL Shallow 3 8/22/2008 No taxa found
SUL Mid 2 8/22/2008 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Deep 1 8/22/2008 Kellicottia bostoniensis Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Deep 1 8/22/2008 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Shallow 1 8/16/2009 Copepoda nauplii Arthropoda Maxillopoda Copepoda
SUL Shallow 1 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Shallow 1 8/16/2009 Keratella quadrata Rotifera Monogonta Monogononta Ploima Brachionidae Keratella
SUL Shallow 2 8/16/2009 Cyclopoida copepodite Arthropoda Maxillopoda Copepoda Cyclopoida
SUL Shallow 2 8/16/2009 Copepoda nauplii Arthropoda Maxillopoda Copepoda
SUL Shallow 2 8/16/2009 Conochilus unicornis Rotifera Monogonta Monogononta Flosculariaceae Conochilidae Conochilus
SUL Shallow 2 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Mid 1 8/16/2009 Cyclopoida copepodite Arthropoda Maxillopoda Copepoda Cyclopoida
SUL Mid 1 8/16/2009 Harpacticoida copepods Arthropoda Maxillopoda Copepoda Harpacticoida
SUL Mid 1 8/16/2009 Copepoda nauplii Arthropoda Maxillopoda Copepoda
SUL Mid 1 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Mid 2 8/16/2009 Cyclopoida copepodite Arthropoda Maxillopoda Copepoda Cyclopoida
SUL Mid 2 8/16/2009 Copepoda nauplii Arthropoda Maxillopoda Copepoda
SUL Mid 2 8/16/2009 Conochilus unicornis Rotifera Monogonta Monogononta Flosculariaceae Conochilidae Conochilus
SUL Mid 2 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Mid 2 8/16/2009 Keratella quadrata Rotifera Monogonta Monogononta Ploima Brachionidae Keratella
SUL Deep 1 8/16/2009 Cyclopoida copepodite Arthropoda Maxillopoda Copepoda Cyclopoida
SUL Deep 1 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
SUL Deep 1 8/16/2009 Keratella quadrata Rotifera Monogonta Monogononta Ploima Brachionidae Keratella
SUL Deep 2 8/16/2009 Calanoida copepodite Arthropoda Maxillopoda Copepoda Calanoida
SUL Deep 2 8/16/2009 Cyclops scutifer Arthropoda Maxillopoda Copepoda Cyclopoida Cyclopidae Cyclops
SUL Deep 2 8/16/2009 Cyclopoida copepodite Arthropoda Maxillopoda Copepoda Cyclopoida
SUL Deep 2 8/16/2009 Copepoda nauplii Arthropoda Maxillopoda Copepoda
SUL Deep 2 8/16/2009 Difflugia  sp. Protozoa Lobosa Arcellinida Difflugiidae Difflugia
SUL Deep 2 8/16/2009 Conochilus unicornis Rotifera Monogonta Monogononta Flosculariaceae Conochilidae Conochilus
SUL Deep 2 8/16/2009 Kellicottia longispina Rotifera Monogonta Monogononta Ploima Brachionidae Kellicottia
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Appendix H-16.  Lake Zooplankton Data, 2008 to 2009

Site Depth Replicate Date Final Taxon
SUL Shallow 3 8/22/2008 No taxa found
SUL Mid 2 8/22/2008 Kellicottia longispina
SUL Deep 1 8/22/2008 Kellicottia bostoniensis
SUL Deep 1 8/22/2008 Kellicottia longispina
SUL Shallow 1 8/16/2009 Copepoda nauplii
SUL Shallow 1 8/16/2009 Kellicottia longispina 
SUL Shallow 1 8/16/2009 Keratella quadrata
SUL Shallow 2 8/16/2009 Cyclopoida copepodite
SUL Shallow 2 8/16/2009 Copepoda nauplii
SUL Shallow 2 8/16/2009 Conochilus unicornis
SUL Shallow 2 8/16/2009 Kellicottia longispina 
SUL Mid 1 8/16/2009 Cyclopoida copepodite
SUL Mid 1 8/16/2009 Harpacticoida copepods
SUL Mid 1 8/16/2009 Copepoda nauplii
SUL Mid 1 8/16/2009 Kellicottia longispina 
SUL Mid 2 8/16/2009 Cyclopoida copepodite
SUL Mid 2 8/16/2009 Copepoda nauplii
SUL Mid 2 8/16/2009 Conochilus unicornis
SUL Mid 2 8/16/2009 Kellicottia longispina 
SUL Mid 2 8/16/2009 Keratella quadrata
SUL Deep 1 8/16/2009 Cyclopoida copepodite
SUL Deep 1 8/16/2009 Kellicottia longispina 
SUL Deep 1 8/16/2009 Keratella quadrata
SUL Deep 2 8/16/2009 Calanoida copepodite
SUL Deep 2 8/16/2009 Cyclops scutifer
SUL Deep 2 8/16/2009 Cyclopoida copepodite
SUL Deep 2 8/16/2009 Copepoda nauplii
SUL Deep 2 8/16/2009 Difflugia  sp.
SUL Deep 2 8/16/2009 Conochilus unicornis
SUL Deep 2 8/16/2009 Kellicottia longispina 

Species
Raw 

Count

Volume 
Sampled 

(m3)
Density 

(organisms/m3)
Exclude 

Completely
Exclude 
Other

0 0.074 0.0 ok ok
Kellicottia longispina 5 0.106 47.0 ok ok
Kellicottia bostoniensis 1 0.148 6.8 ok ok
Kellicottia longispina 10 0.148 67.5 ok ok

0.608 32.9 exclude exclude
Kellicottia longispina 0.608 148.1 ok ok
Keratella quadrata 0.608 16.5 ok ok

0.721 41.6 ok exclude
0.721 69.3 exclude exclude

Conochilus unicornis 0.721 318.8 ok ok
Kellicottia longispina 0.721 291.1 ok ok

0.182 38.4 ok exclude
0.182 5.5 ok ok
0.182 21.9 exclude exclude

Kellicottia longispina 0.182 76.8 ok ok
0.141 14.2 ok exclude
0.141 49.8 exclude exclude

Conochilus unicornis 0.141 14.2 ok ok
Kellicottia longispina 0.141 192.2 ok ok
Keratella quadrata 0.141 14.2 ok ok

0.532 3.8 ok exclude
Kellicottia longispina 0.532 16.9 ok ok
Keratella quadrata 0.532 1.9 ok ok

0.353 2.8 ok exclude
Cyclops scutifer 0.353 2.8 ok ok

0.353 22.7 ok exclude
0.353 11.3 exclude exclude
0.353 5.7 ok ok

Conochilus unicornis 0.353 8.5 ok ok
Kellicottia longispina 0.353 34.0 ok ok
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2008 Fish Raw Data 

I-1.1.  2008 FDIS Site Cards 

I-1.2.  2008 Fish Cards 

I-1.3.  2008 Site Photographs 

I-1.4.  2008 Fish Raw Data Tables 
  



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1004

 

Site #: 1

Date: 2008/08/10

Site Lg: 200

Time: 12:00 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: O

Local Name: SC3

ILP #:  1004ILP Map#: 104B.048 NID #: 10017NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 81.00

 RF 31.00

MS

Total: T

T S D T S T 0

LWD: F

LB SHP: S S

RIP: D

Dominant: C Subdom: B

D95:  45.0 D (cm):  35.00 Morph: CPB

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: 2.3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: D

STG: YF

69.00 84.00

44.00 48.00

3.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.6 .0
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 8.1

Cond.: 110

Method:  GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Rafted debris

Avg

78.00

41.00

0.00

Avg

2.50

1.30Avg:

9.407656.6261606

 GP3Method:9.407656.6261606

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

GoodOverWinter Habitat

FairRearing Habitat

PoorSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5    1      DR:

F:5    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1004

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Highly turbid.  Overal important site. Stream classification - S1CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:5    3     NS Secondary channel with rapids and poolsR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1008

 

Site #: 1

Date: 2008/08/10

Site Lg: 200

Time: 15:30 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: UR1

ILP #:  1008ILP Map#: 104B.048 NID #: 10019NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 RF 86.00

 RF 29.50

 

Total: T

T S T D T 0

LWD: F

LB SHP: S S

RIP: D

Dominant: C Subdom: B

D95:  30.0 D (cm):  25.00 Morph: RPC

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: UN

Wb Depth: 1.2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: C

STG: MF

82.00

45.00

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.2 .0
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.0

Cond.: 106

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Rafted debris

Avg

84.00

37.25

0.00

Avg

1.00

0.80Avg:

9.407105.6260713

 GP3Method:9.407105.6260713

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - good (migration corridor)Other

Good (large river, deep water)OverWinter Habitat

Good (small eddies, boulders for rearing along river margins)Rearing Habitat

Fair (isolated pockets of spwning gravel)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:19    1      UR:

F:19    2  UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1008

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Stream classification - S1. Overall important siteCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:19    3      DR:

F:19    4      DR:

F:19    5      XR:

F:19    6      XR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1010

 

Site #: 1

Date: 2008/08/11

Site Lg: 200

Time: 12:41 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: EUR1

ILP #:  1010ILP Map#: 104B.070 NID #: 10023NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 1.70

T 1.35

 MS 0.26

Total: T

T T S D 4

LWD: F

LB SHP: S S

RIP: S

Dominant: G Subdom: C

D95:  12.0 D (cm):  10.00 Morph: RPG

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.05 3.50

1.75 1.55

0.43 0.40

2.10

2.05

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.9

Cond.: 87

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.34

1.67

0.36

Avg

1.00

0.35Avg:

9.432375.6277859

 GP3Method:9.432375.6277859

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - poor (shwllow depth, no end destination)Other

Poor (no pools, shallow)OverWinter Habitat

Fair (DV abundant)Rearing Habitat

Good (abundant gravel with good flow)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:23    1     NS Falls on tributary of creekR:

F:23    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1010

 

Section Comments

C O M M E N T S

High elevation creek. Barriers downstream unknown.  Stream classification - S6. Overall important site.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:23    3      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

1011

 

Site #: 1

Date: 2008/08/11

Site Lg: 200

Time: 14:49 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: SC1

ILP #:  1011ILP Map#: 104B.049 NID #: 10025NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 17.00

 T 15.00

 

Total: NS

N T D N S S N 1

LWD: N

LB SHP: S S

RIP: M

Dominant: B Subdom: C

D95: 120.0 D (cm):  70.00 Morph: CPB

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .8

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: M

STG: YF

19.00 15.00

16.00 11.00

6.0 6.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.2 1.5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 9.1

Cond.: 77

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

17.00

14.00

0.00

Avg

6.00

1.17Avg:

9.419491.6261371

 GP3Method:9.419491.6261371

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

GoodOverWinter Habitat

FairRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:6    1      UR:

F:6    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

1011

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Overall important site.  Rapids. Stream classification - S5CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1012

 

Site #: 1

Date: 2008/08/12

Site Lg: 200

Time: 10:35 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: UR0b

ILP #:  1012ILP Map#: 104B.070 NID #: 10027NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 18.00

 T 13.00

 

Total: M

D S 1

LWD: N

LB SHP: S S

RIP: S

Dominant: C Subdom: B

D95:  40.0 D (cm):  30.00 Morph: CPC

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: 3.4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

14.00 12.00

9.00 10.00

19.00 21.00

15.00 8.00

4.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

2.7 1.2
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.9

Cond.: 103

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

16.80

11.00

0.00

Avg

3.50

2.43Avg:

9.428439.6280413

 GP3Method:9.428439.6280413

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: Erosion of banks

LgHgtType

HCE  

Method

     

Method

     

NID

10029

NID Map

104B.009     R: 17 F: 5   

Photo MethodAirPhoto

L: #: 9.428343.6280951

UTM (Z/E/N)

Comments: Tributary confluence

LgHgtType

TRB  

Method

     

Method

     

NID

10028

NID Map

104B.009     R: 17 F: 4   

Photo MethodAirPhoto

L: #: 9.428366.6280961

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1012

 

Section Comments

C O M M E N T S

NA - pool depth.  NID map number - incorrect - NASITE CARD

Stream classification - S2. Overall important siteCHANNEL

Rapids, uniform morphologyMORPHOLOGY

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

Fair (no pools but deep water and high flows)OverWinter Habitat

Fair (boulder habitat, but high flows)Rearing Habitat

Fair (some isolated pockets)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:17    1      DR:

F:17    2     NS overhang vegetationR:

F:17    3  UR:

F:17    4     NS tributaryR:

F:17    5     NS erosion of banksR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1020

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 12:34 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: MC1

ILP #:  1020ILP Map#: 104B.059 NID #: 10035NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 19.00

 T 18.00

 

Total: M

D S S 1

LWD: N

LB SHP: S S

RIP: S

Dominant: C Subdom: F

D95: 150.0 D (cm):  30.00 Morph: CPB

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 6.5

Cond.: 137

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

19.00

18.00

0.00

Avg

2.50

0.00Avg:

9.421276.6264502

 GP3Method:9.421276.6264502

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - fairOther

Good (DP and high flow)OverWinter Habitat

Good (DP and many boulders)Rearing Habitat

Poor (high silt, few gravel)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:24    1      DR:

F:24    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1020

 

Section Comments

C O M M E N T S

NA - WbDP & pool depthSITE CARD

Stream classification - S5. Overall important siteCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:24    3      UR:

F:24    4      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1021

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 14:28 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod:  HC

Local Name: MCTR

ILP #:  1021ILP Map#: 104B.059 NID #: 10037NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 25.00

 T 6.00

 

Total: A

T T D D 1

LWD: F

LB SHP: S S

RIP: M

Dominant: C Subdom: B

D95:  95.0 D (cm):  40.00 Morph: CPB

B1

Pattern: SI

Islands: O

Coupling: PC

Confinement: OC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: M

STG: MF

27.00 35.00

5.00 7.00

6.0 7.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.8

Cond.: 117

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Rafted debris

Avg

29.00

6.00

0.00

Avg

6.50

0.00Avg:

9.418689.6265132

 GP3Method:9.418689.6265132

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

PoorOverWinter Habitat

GoodRearing Habitat

PoorSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3    1      DR:

F:3    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1021

 

Section Comments

C O M M E N T S

NA - WbDP & pool depthSITE CARD

Stream classification - S5. Overall important siteCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

1022

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 10:07 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: SUNR

ILP #:  1022ILP Map#: 104B.038 NID #: 10034NID Map #: 104B.038

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 RF 44.00

 RF 24.70

MS

Total: A

T S D S T 0

LWD: F

LB SHP: S S

RIP: C

Dominant: C Subdom: B

D95:  45.0 D (cm):  30.00 Morph: CP

B1

Pattern: SI

Islands: O

Coupling: PC

Confinement: OC

Wb Depth: 1.6

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

57.00 43.00

37.50 30.00

33.00 37.00

29.00 26.00

3.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.4
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.5

Cond.: 61

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

42.80

29.44

0.00

Avg

3.50

1.50Avg:

9.410029.6247866

 GP3Method:9.410029.6247866

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

Good (deep water with sufficient flow)OverWinter Habitat

Good (backwater, abundant boulders)Rearing Habitat

Fair (some gravel for spawning)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:16    1      UR:

F:16    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

1022

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Fish found along river margins.  Good rearing in SWD/LWD complex. Stream classification - S1. Overall important siteCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:16    3      XR:

F:16    4     NS Rearing habitat, SWD, LWD, DPR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

1028

 

Site #: 1

Date: 2008/08/16

Site Lg: 200

Time: 10:00 Agency: C660 Crew:     CB/JW Fish Crd?:

Access: HMethod: HC

Local Name: UR2

ILP #:  1028ILP Map#: 104B.037 NID #: 10051NID Map #: 104B.037

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 RF 105.00

 RF 51.00

 

Total: A

T T S D T 0

LWD: F

LB SHP: S S

RIP: D

Dominant: C Subdom: B

D95:  30.0 D (cm):  20.00 Morph: RP

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: D

STG: YF

87.00

57.00

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.9

Cond.: 64

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

96.00

54.00

0.00

Avg

0.00

0.00Avg:

9.393658.6245564

 GP3Method:9.393658.6245564

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

GoodOverWinter Habitat

GoodRearing Habitat

Fair (same isolaged pockets)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:20    1      U 2 degree channelR:

F:20    2      D 2 degree channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

1028

 

Section Comments

C O M M E N T S

NA - pool info,  gradient, WbDPMORPHOLOGY

Stream classification - S1. Overall important siteCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:20    3      XR:

F:20    4      DR:

F:20    5      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2007

 

Site #: 1

Date: 2008/08/10

Site Lg: 200

Time: 14:20 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod:  O

Local Name: CC1

ILP #:  2007ILP Map#: 104B.058 NID #: 20012NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 4.50

T 4.50

 T 0.50

Total: M

T S S 1

LWD: F

LB SHP:

RIP: NS

Dominant: G Subdom: C

D95:  20.0 D (cm):  20.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: NS

Confinement: UN

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: NS

STG: MF

4.80 3.90

4.80 3.90

0.60

6.00 5.00

6.00 5.00

2.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 7.9

Cond.: 125

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

4.84

4.84

0.55

Avg

2.00

0.00Avg:

9.407532.6267074

 GP3Method:9.407532.6267074

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: Photo upstream of site from helicopter

LgHgt

50.0

Type

F    

Method

GE   

MethodNID

20044

NID Map

104B.009     R: 1 F: 1   

Photo MethodAirPhoto

L: #: 9.408700.6269700

UTM (Z/E/N)

Comments: Photo upstream of site from helicopter

LgHgt

50.0

Type

F    

Method

 GE  

MethodNID

20044

NID Map

104B.009 R: 1 F: 1   

Photo MethodAirPhoto

L: #: 9.408700.6269700

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2007

 

Section Comments

C O M M E N T S

NA - LB & RB SHPCOVER

NID Map number : Not correct - NASITE CARD

NA - pool depthCHANNEL

Stream classification - S2CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

Fair (no pools)OverWinter Habitat

GoodRearing Habitat

GoodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1    1      UR:

F:1    2      D with NMR:

F:1    3     NS gravel depositionR:

F:1    4     NSR:

F:1    5     NSR:

F:1    6     NSR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2010

 

Site #: 1

Date: 2008/08/12

Site Lg: 200

Time: 10:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2010ILP Map#: 104B.058 NID #: 20020NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 18.00

 T 3.50

 MS 0.20

Total: T

T T D N T T N 1

LWD: F

LB SHP: V V

RIP: C

Dominant: G Subdom: C

D95:  80.0 D (cm):  30.00 Morph: CP

B1

Pattern: SI

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: 2.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

130.00 12.00

3.00 7.00

0.30 0.20

10.00 15.00

5.00 3.00

0.20

17.00

4.00

4.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.5 1.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 8.1

Cond.: 62

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

33.67

4.25

0.23

Avg

4.00

1.50Avg:

9.407307.6270351

 GP3Method:9.407307.6270351

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Good (pond)OverWinter Habitat

GoodRearing Habitat

Fair (few pools)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:34    1      UR:

F:34    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2010

 

Section Comments

C O M M E N T S

Small pond just on stream front. Site. Creek dewaters before flowing into pond. Pond appears to have no downstream outlet = 
underground flow to falls/cascades below.  Extensive falls/cascades also noted upstream of site = fish barrier.

MORPHOLOGY

Stream classification - S5. Overall important siteCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2011

 

Site #: 1

Date: 2008/08/12

Site Lg: 200

Time: 15:16 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: O

Local Name:

ILP #:  2011ILP Map#: 104B.058 NID #: 20022NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 4.00

T 4.00

 MS 0.50

Total: M

S D S S S S S 2

LWD: A

LB SHP: U S

RIP: C

Dominant: G Subdom: C

D95:  50.0 D (cm):  10.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: UN

Wb Depth: 1.1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

4.20 6.10

3.80 2.40

0.60 0.50

33.60 6.00

3.10 3.90

0.40 0.30 0.40

5.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.8 .9
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.0

Cond.: 135

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

10.78

3.44

0.45

Avg

3.50

0.93Avg:

9.407402.6265700

 GP3Method:9.407402.6265700

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Perfect LWD/pool structures, good flow, excellent riffles, extensive rearing cover and spawning potential for anadromous and residents.Other

ImportantOverWinter Habitat

CriticalRearing Habitat

CriticalSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:35    1      DR:

F:35    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2011

 

Section Comments

C O M M E N T S

LB and RB RIP.VEG. have shrubs as wellCOVER

Stream classification - S3.  Overall very important site.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2012

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 11:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: O

Local Name:

ILP #:  2012ILP Map#: 104B.068 NID #: 20025NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 3.20

T 3.00

MS 0.70

Total: T

S T T T 1

LWD: N

LB SHP: U S

RIP: C

Dominant: C Subdom: B

D95: 100.0 D (cm):  30.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: .6

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: G

STG: NA

3.00 4.00

3.00 3.80

0.20 0.20

4.70 4.30

4.50 4.00

0.30 0.50

3.60 3.00

2.40 3.00

0.10

5.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.3

Cond.: 25

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

3.69

3.39

0.33

Avg

5.00

0.80Avg:

9.409332.6278770

 GP3Method:9.409332.6278770

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: Falls just below bridge downstream from site

LgHgt

12.0

Type

F    

Method

GE   

Method

     

NID

20027

NID Map

104B.009     R: 48 F: 1   

Photo MethodAirPhoto

L: #: 9.409332.6278770

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

FairOverWinter Habitat

GoodRearing Habitat

FairSpawning Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2012

 

Section Comments

C O M M E N T S

NID map number - incorrect - NASITE CARD

LB RIP.VEG. has G & S as wellCOVER

Stream classification - S5. Overall good site.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:48    1      UR:

F:48    2      D With NMR:

F:48    3  X NID (falls)R:

F:48    4      X NID (falls)R:

F:48    5  X NID (falls)R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2013

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 13:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: O

Local Name:

ILP #:  2013ILP Map#: 104B.068 NID #: 20028NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.40

T 2.20

MS 0.10

Total: T

T T T S 0

LWD: N

LB SHP: S U

RIP: G

Dominant: C Subdom: G

D95:  70.0 D (cm):  20.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: G

STG: NA

1.20 3.10

1.20 2.90

0.20

2.70 2.90

2.80 3.00

1.70

1.80

5.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .5
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 7.7

Cond.: 35

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.33

2.32

0.15

Avg

5.00

0.43Avg:

9.409729.6278132

 GP3Method:9.409729.6278132

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Poor (no pools)OverWinter Habitat

GoodRearing Habitat

PoorSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:43    1      UR:

F:43    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2013

 

Section Comments

C O M M E N T S

Stream classification - S6. Overall important siteCHANNEL

Bank VEG. stage is subalpineCOVER



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2014

 

Site #: 1

Date: 2008/08/13

Site Lg: 200

Time: 14:30 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: O

Local Name: ECM8

ILP #:  2014ILP Map#: 104B.068 NID #: 20030NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 35.00

RF 25.00

 

Total: T

D T T 1

LWD: N

LB SHP: V V

RIP: C

Dominant: B Subdom: C

D95: 200.0 D (cm): 200.00 Morph: CP

B1

Pattern: SI

Islands: O

Coupling: CO

Confinement: EN

Wb Depth: .7

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.2

Cond.: 9

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

35.00

25.00

0.00

Avg

2.00

0.70Avg:

9.411473.6273994

 GP3Method:9.411473.6273994

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

GoodOverWinter Habitat

GoodRearing Habitat

Poor (silty)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:21    1      U Main channelR:

F:21    2      U Side channelR:

F:21    3      D Main channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2014

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

RB RIP. VEG. has shrubs as wellCOVER

Stream classification - S1. Overall important - major route to U.S. spawning areas.  WbDP not applicable.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:21    4      D Side channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2015

 

Site #: 1

Date: 2008/08/14

Site Lg: 200

Time: 14:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: O

Local Name: EUR2

ILP #:  2015ILP Map#: 104B.070 NID #: 20031NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 30.00

T 8.50

 

Total: T

D T T 1

LWD: N

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  30.0 D (cm):  30.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

30.00 82.00

7.00 7.00

35.00 25.00

5.00 8.00

6.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.1

Cond.: 101

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): TEIGEN CREEK

Project Watershed Code: 560-582100-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

40.40

7.10

0.00

Avg

5.50

0.50Avg:

9.431094.6278999

 GP3Method:9.431094.6278999

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Fair (possibly enough flow but few pools)OverWinter Habitat

Good (lots of boulder cover)Rearing Habitat

Fair (silty water)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:22    1      UR:

F:22    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2015

 

Section Comments

C O M M E N T S

LB and RB RIP.VEG. have shrubs as wellCOVER

Stream classification - S1. Overall important site.  WbDP not applicableCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2017

 

Site #: 1

Date: 2008/08/15

Site Lg: 200

Time: 14:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: GE

Local Name: MCT1

ILP #:  2017ILP Map#: 104B.059 NID #: 20038NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 0.00

 GE 4.00

 

Total: T

S 0

LWD: N

LB SHP:

RIP: N

Dominant: B Subdom: C

D95:  50.0 D (cm):  30.00 Morph: CP

B1

Pattern: SI

Islands: N

Coupling: CO

Confinement: FC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP: N

STG:

5.00 33.00 4.00 4.00

4.0 6.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 2

pH: 8.2

Cond.: 170

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

10.00

0.00

Avg

5.00

0.00Avg:

9.418058.6268578

 GP3Method:9.418058.6268578

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - poor unless under glacier spawnersOther

Poor (no pools)OverWinter Habitat

Poor (very cold water)Rearing Habitat

Poor (silty)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:80    1      UR:

F:80    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2017

 

Section Comments

C O M M E N T S

NA - Channel width, pool depth, WbDP, LB & RB SHP.SITE CARD

Stream classifciation - S5CHANNEL

Water flowing through valley filled with glacial gravel and boulders.WATER



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2018

 

Site #: 1

Date: 2008/08/15

Site Lg: 200

Time: 15:00 Agency: C660 Crew:     GK/NM Fish Crd?:

Access: HMethod: GE

Local Name: MCT2

ILP #:  2018ILP Map#: 104B.059 NID #: 20039NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

GE 10.00

 

Total: T

S 0

LWD: N

LB SHP:

RIP: S

Dominant: C Subdom: B

D95: 150.0 D (cm):  40.00 Morph: CP

B1

Pattern: SI

Islands: N

Coupling: CO

Confinement: CO

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: INIT

RIP: N

STG:

20.00 8.00 8.00 11.00

5.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

11.40

0.00

Avg

4.50

0.00Avg:

9.417236.6267821

 GP3Method:9.417236.6267821

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - poor (glacier 500 m upstream)Other

Poor (no pools)OverWinter Habitat

Poor (very cold water)Rearing Habitat

Poor (silty)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:79    1      DR:

F:79    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2018

 

Section Comments

C O M M E N T S

Stream classification - S5.  Overall poor site.CHANNEL

NA - channel depth, pool depth,  WbDP, LB and RB SHP.SITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2057

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 08:56 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2057ILP Map#: 104B.070 NID #: 20095NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T

T

MS

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

80.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

80.00

0.00Avg:

9.428422.6281002

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

this site down from A1, no creek here, NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2057    1      UR:

F:2057    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2058

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 10:17 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2058ILP Map#: 104B.070 NID #: 20096NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 10.00

T 1.50

MS

Total:

LWD:

LB SHP:

RIP:

Dominant: B Subdom: C

D95: D (cm): Morph: SP

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

12.00 9.00

2.00 2.00

50.0

38.0

40.0

38.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

10.33

1.83

0.00

Avg

41.50

0.00Avg:

9.428781.6280100

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

slope over 30 right from junction with mainstem, consistently steep cascades up entire survey length. Creek splits ~75m up from 
mainstem, second channel flows into mainstem ~40m upstream from first junction with mainstem. Second channel also 30+ slope.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2058    1      U junction with mainstemR:

F:2058    2      U brendan s. standing upstreamR:

F:2058    3      U brendan s upstream/cascadeR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2059

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 11:38 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2059ILP Map#: 104B.070 NID #: 20097NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 5.50

T 1.50

MS

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

8.00 7.00

1.00

30.0

40.0

35.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

6.83

1.25

0.00

Avg

35.00

0.00Avg:

9.429306.6280010

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

NCD, no fluvial channel. Water flowing over/around angular slide boulders and cobbles. Slope 30+ at junc. With mainstem. Increasing 
to 60+ less than 100m upstream

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2059    1      U junction with mainstemR:

F:2059    2      UR:

F:2059    3      U 50m from junction upstreamR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2060

 

Site #: 1

Date: 2008/09/11

Site Lg: 50

Time: 12:08 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2060ILP Map#: 104B.070 NID #: 20098NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 3.00

T

MS

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

2.00 65.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.50

0.00

0.00

Avg

65.00

0.00Avg:

9.429439.6279926

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

S6, slope 60+ directly at junction with mainstem. Not raelly a fluvial channel but water cascading over slide boulders and cobbles.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2060    1      UR:

F:2060    2      U junction with mainstemR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2061

 

Site #: 1

Date: 2008/09/11

Site Lg: 250

Time: 13:26 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: MAP

Local Name:

ILP #:  2061ILP Map#: 104B.070 NID #: 20099NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 10.50

RF 6.20

MS 0.50

Total: A

T N D N T T N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95: 100.0 D (cm):  70.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: CO

Confinement: OC

Wb Depth: 1.4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: S

STG: INIT

16.00 18.00

6.10 7.50

0.30

15.00 13.50

6.00 6.00

10.30

6.20

3.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.6 1.5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.3

Cond.: 124

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

13.88

6.33

0.40

Avg

3.00

1.50Avg:

9.429966.6279409

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: fish barrier

LgHgt

40.0

Type

F    

Method

GE   

Method

GE   

NID

20100

NID Map

104B.070  GP3R: F:

Photo MethodAirPhoto

L: #: 9.429840.6279230

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

good, lots of flowOverWinter Habitat

good, lots of boulder coverRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2061

 

Section Comments

C O M M E N T S

S2, no real pools but lots of fairly deep (20-40cm) behind boulder eddies. Directly connects to known fish stream (unuk river)CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

Fair, some areas with patches of gravel and good flowSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:2061    1      U NID 20100, fallsR:

F:2061    2      DR:

F:2061    3      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2062

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 14:44 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2062ILP Map#: 104B.070 NID #: 20101NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.00

T

MS

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

1.50 70.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.75

0.00

0.00

Avg

70.00

0.00Avg:

9.430612.6279256

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

S6, no connection to mainstem unuk r. flowing water disappears underground at base of hillslope, up slope section 60+ grade.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2062    1  U extreme slope sectionR:

F:2062    2      D flow disappears underground at base of hillslopeR:

F:2062    3      U flow underground at base of hillslope #2R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2063

 

Site #: 1

Date: 2008/09/13

Site Lg: 200

Time: 11:48 Agency: C660 Crew:     GK BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  2063ILP Map#: 104B.059 NID #: 20102NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 46.00

RF 16.00

MS

Total: A

N T D T T T N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  35.0 D (cm):  40.00 Morph: CP

B1

Pattern: IR

Islands: O

Coupling: PC

Confinement: CO

Wb Depth: 2.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

46.00 37.00

11.00 11.00

17.00 38.00

9.00 23.00

25.00

21.00

3.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

3.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.6

Cond.: 247

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   GE

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

34.83

15.17

0.00

Avg

2.50

2.50Avg:

9.416661.6262731

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

overall good habitatOther

good, lots of flowOverWinter Habitat

good, lots of boulder coverRearing Habitat

fair, possible in smaller side channelsSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:2063    1      DR:

F:2063    2      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2063

 

Section Comments

C O M M E N T S

cascade barrier downstream on sulphurets creek likely prevents fish access to this system.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3006

 

Site #: 1

Date: 2008/08/10

Site Lg: 200

Time: 10:15 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: HC

Local Name: SC2

ILP #:  3006ILP Map#: 104B.049 NID #: 30015NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 RF 129.00

 RF 49.00

MS

Total: M

N T S T D T N 1

LWD: NS

LB SHP: S S

RIP: S

Dominant: C Subdom: B

D95:  40.0 D (cm):  35.00 Morph: CPC

B1

Pattern: SI

Islands: F

Coupling: DC

Confinement: OC

Wb Depth: 1.5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: M

STG: MF

129.00 150.00

68.00 21.00

150.00 167.00

53.00 47.00

99.00

46.00

3.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NS

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

2.0 1.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 7.9

Cond.: 107

Method:  GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Extensive bars

Avg

137.33

47.33

0.00

Avg

3.00

1.50Avg:

9.415432.6262461

 GP3Method:9.415432.6262461

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - GoodOther

GoodOverWinter Habitat

PoorRearing Habitat

FairSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:4    1      U From downstream boundaryR:

F:4    2      D From upstream boundaryR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3006

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Large glacial stream/river.  NFC along shorelineCHANNEL

Stream classification - S1 DefaultCHANNEL

Poor long term monitoring location for fish due to inadequate surfing parameters (too deep, too wide, too much flow)CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3007

 

Site #: 1

Date: 2008/08/10

Site Lg: 200

Time: 15:15 Agency: C660 Crew:    MJ/ BS Fish Crd?:

Access: HMethod: HC

Local Name: SCT

ILP #:  3007ILP Map#: 104B.049 NID #: 30017NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 17.00

 T 14.00

 

Total: M

N N D S S S N 1

LWD: A

LB SHP: S V

RIP: S

Dominant: B Subdom: C

D95:  75.0 D (cm):  55.00 Morph: CPB

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: 1.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

19.00 24.00

16.00 21.00

27.00

23.00

4.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

3.0 2.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 8.0

Cond.: 106

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

21.75

18.50

0.00

Avg

4.00

2.00Avg:

9.417405.6261506

 GP3Method:9.417405.6261506

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Cold glacial cascadeOff Channel

Migration- FairOther

PoorOverWinter Habitat

PoorRearing Habitat

FairSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:2    1      U From lower boundaryR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3007

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Stream classification - Marginal S2 defaultCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:2    2      D From upper boundaryR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3012

 

Site #: 1

Date: 2008/08/12

Site Lg: 100

Time: 09:00 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: NS

Local Name:

ILP #:  3012ILP Map#: 104B.058 NID #: 30024NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 20.00

T 4.00

MS 3.80

Total: M

T T S S T D N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: C Subdom: G

D95:  25.0 D (cm):  20.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: 1.4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: G

STG: SHR

25.00 27.00

3.30 2.50

0.45 0.33

31.00 15.00

4.20 2.70

0.32 0.41

17.30

3.10

0.29

2.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.9

Cond.: 42

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

22.55

3.30

0.93

Avg

2.00

1.45Avg:

9.407326.6273268

 GP3Method:9.407326.6273268

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - good (downstream barriers - F).  Note: Mark 001 (first falls)Other

Fair (limited deep pools)OverWinter Habitat

GoodRearing Habitat

GoodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:42    1      U Mid sample areaR:

F:42    2      D Mid sample areaR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3012

 

Section Comments

C O M M E N T S

Nice stream (good habitat conditions) with good visibility).  Stream classification- S5CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3013

 

Site #: 1

Date: 2008/08/12

Site Lg: 100

Time: 12:05 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: NS

Local Name:

ILP #:  3013ILP Map#: 104B.058 NID #: 30026NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 1.50

 T 1.30

 MS 0.42

Total: A

S S S S S D S 4

LWD: A

LB SHP: V V

RIP: M

Dominant: G Subdom: B

D95:  15.0 D (cm):  15.00 Morph: RPG

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

1.70 1.50

1.40 1.25

0.38 0.36

2.00 2.10

0.90 0.75

0.42 0.41

1.90

1.10

0.32

3.0 43.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .0
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.1

Cond.: 153

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.78

1.12

0.38

Avg

23.00

0.27Avg:

9.407534.6265083

 GP3Method:9.407534.6265083

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

FairOverWinter Habitat

Good (but limitied distance available)Rearing Habitat

Good (small ~ 20mm gravels)Spawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:40    1      U At sample locationR:

F:40    2      D At sample locationR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3013

 

Section Comments

C O M M E N T S

Stable small stream with roughly 75m of habitat above Unuk River (only seasonally accessible due to drop (1m) near confluence.  43% 
gradient at 75m.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:40    3  U seasonal barrier (1m drop over shallow with no jump pool).  15m upstream of Unuk.  Additional 60M 
of habitat available upstream.

R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3014

 

Site #: 1

Date: 2008/08/13

Site Lg: 100

Time: 09:50 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  3014ILP Map#: 104B.058 NID #: 30028NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 0.75

 T 0.30

 MS 0.09

Total: A

S S S S T D S 4

LWD: A

LB SHP: V V

RIP: C

Dominant: R Subdom: B

D95:  35.0 D (cm):  10.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.65 0.65

0.40 0.25

0.10 0.08

0.71 0.69

0.30 0.45

0.90 0.20

1.00

0.50

0.18

53.0 43.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .0
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.1

Cond.: 98

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.74

0.37

0.26

Avg

48.00

0.17Avg:

9.407890.6263915

 GP3Method:9.407890.6263915

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

122m of habitat available upstream of Unuk river confluence (51% gradient upstream of 122m)Off Channel

Migration - poorOther

poorOverWinter Habitat

PoorSpawning Habitat

PoorRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:65    1      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3014

 

Section Comments

C O M M E N T S

Steep drainage through old growth Hemlock.  Proposed crossing roughly 300m upstream of Unuk River (CV adequate).  100m of prime 
habitat at lower 150m only (abundant fry to 150m above confluence).

CHANNEL

Stream classification - S6 confirmed.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:65    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

3016

 

Site #: 1

Date: 2008/08/14

Site Lg: 200

Time: 09:50 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: HC

Local Name: UR1A

ILP #:  3016ILP Map#: 104B.048 NID #: 30029NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 RF 145.00

RF 25.00

 

Total: M

N S S S D S N 1

LWD: F

LB SHP: S S

RIP: M

Dominant: C Subdom: B

D95:  45.0 D (cm):  35.00 Morph: CPC

B1

Pattern: SI

Islands: S

Coupling: DC

Confinement: OC

Wb Depth: .8

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

145.00

20.00

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.4

Cond.: 114

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

145.00

22.50

0.00

Avg

1.00

0.40Avg:

9.407326.6261884

 GP3Method:9.407326.6261884

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - goodOther

GoodOverWinter Habitat

GoodRearing Habitat

GoodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:13    1      U From lower boundary of sampleR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

3016

 

Section Comments

C O M M E N T S

NA - pool depthSITE CARD

Stream Classification - confirmed S1.  Important siteCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

3017

 

Site #: 1

Date: 2008/08/14

Site Lg: 140

Time: 12:30 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: HC

Local Name: UR0a

ILP #:  3017ILP Map#: 104B.069 NID #: 30031NID Map #: 104B.069

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 T 20.50

 T 10.50

 

Total: M

T S D T S S T 2

LWD: F

LB SHP: V V

RIP: M

Dominant: B Subdom: C

D95:  45.0 D (cm):  55.00 Morph: CP

B1

Pattern: SI

Islands: F

Coupling: PC

Confinement: FC

Wb Depth: .8

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: M

STG: YF

38.00

13.50

3.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.8
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.0

Cond.: 88

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

29.25

12.00

0.00

Avg

3.00

0.80Avg:

9.421172.6280853

 GP3Method:9.421172.6280853

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

GoodSpawning Habitat

Migration - goodOther

GoodOverWinter Habitat

GoodRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:12    1      U From lower boundaryR:

F:12    2      D From upper boundaryR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

3017

 

Section Comments

C O M M E N T S

Stream classification - S1 confirmed. Overall iImportant siteCHANNEL

NA - pool depthSITE CARD

P H O T O S

Photo Foc Lg Dir Comments

F:12    3      U DV scoloiosis? Shocker injury?R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3020

 

Site #: 1

Date: 2008/08/16

Site Lg: 275

Time: 09:00 Agency: C660 Crew:     MJ/BS Fish Crd?:

Access: HMethod: HC

Local Name:

ILP #:  3020ILP Map#: 104B.049 NID #: 30038NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 4.10

 T 3.10

MS 0.50

Total: A

T T S S S D S 2

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: B

D95:  20.0 D (cm):   1.00 Morph: RP

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: 15.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

7.00 7.10

5.50 4.10

0.38 0.45

5.20 7.00

3.00 2.70

0.35 0.65

0.5 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

18.0
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 7.8

Cond.: 340

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

6.08

3.68

0.47

Avg

0.75

16.50Avg:

9.414340.6262226

 GP3Method:9.414340.6262226

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

GoodOverWinter Habitat

Fair (isolate pea gravel)Spawning Habitat

GoodRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:39    1      UR:

F:39    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3020

 

Section Comments

C O M M E N T S

Stream classification - S5.  Prime habitat conditions for rearing salmoninds with unhindered access to Sulphurets Creek.  However, no 
fish caught over 275MM in clear conditions (with EF)

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4039

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 10:00 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4039ILP Map#: 104B.070 NID #: 40091NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 1.20

T 1.20

MS 0.20

Total: A

S S S D S S S 1

LWD: F

LB SHP: U U

RIP: S

Dominant: G Subdom: C

D95:  40.0 D (cm):   5.00 Morph: RPG

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.50 3.00

1.40 1.20

0.10 0.10

2.20 2.50

2.00 2.00

0.30 0.30

2.00 1.00

1.50 1.00

0.20 0.30

8.0

9.0

7.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 7.8

Cond.: 125

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

1.91

1.47

0.21

Avg

7.25

0.43Avg:

9.432797.6277738

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

goodOverWinter Habitat

goodRearing Habitat

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 5014      DR:

F:DIG 5015      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4039

 

Section Comments

C O M M E N T S

S3 default, fish confirmed DS and no barriers presentCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4040

 

Site #: 1

Date: 2008/09/11

Site Lg: 24

Time: 10:15 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4040ILP Map#: 104B.070 NID #: 40092NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.00

T 1.40

MS 0.20

Total: A

S T D S T S N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: G Subdom: C

D95:  40.0 D (cm):   3.50 Morph: RP

B1

Pattern: SI

Islands: O

Coupling: PC

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.50 3.00

2.00 2.30

0.20 0.10

2.00 2.50

1.40 2.00

0.10 0.10

10.0 14.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 7.7

Cond.: 61

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

2.40

1.82

0.14

Avg

12.00

0.43Avg:

9.432534.6277790

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: 45% grade

LgHgt

20.0

Type

C    

Method

GE   

Method

GE   

NID

40093

NID Map

104B.070  GP3R: DIG F: 3517

Photo MethodAirPhoto

L: #: 9.432519.6277776

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitat, downstream of cascadeOther

poor, no deep poolsOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4040

 

Section Comments

C O M M E N T S

S3 default. Flows directly into fish bearing stream. Blue flag on UNUK "EUR1 end".  Largest drop 2.5m, pool 0.2m.CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3516      U mouthR:

F:DIG 3517      U NID 40093R:

F:DIG 3518      UR:

F:DIG 3519      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4041

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 10:40 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4041ILP Map#: 104B.070 NID #: 40094NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.50

T 1.00

MS 0.30

Total: A

S N S D N S S 2

LWD: N

LB SHP: U U

RIP: S

Dominant: C Subdom: G

D95:  20.0 D (cm):   2.50 Morph: SP

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: UN

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.00 0.70

0.80 0.60

0.10 0.10

1.00 1.50

0.90 1.20

0.10 0.20

1.80

1.50

0.10

28.0 27.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .5
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 7.7

Cond.: 61

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

1.42

1.00

0.15

Avg

27.50

0.43Avg:

9.432230.6277871

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: 65% slope, no pools

LgHgt

70.0

Type

C    

Method

MS   

Method

GE   

NID

40095

NID Map

104B.070  GP3R: DIG F: 3521

Photo MethodAirPhoto

L: #: 9.432207.6277826

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall marginal habitat, steep small stream - minimal gravel and poolsOther

poorOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4041

 

Section Comments

C O M M E N T S

S4 default, flows directly into fish bearing stream. Abandoned channel in braided section about 20m upstream from mouthCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

fairSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3520      U mouthR:

F:DIG 3521      U NID 40095R:

F:DIG 3522      DR:

F:DIG 3523      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4042

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 11:15 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4042ILP Map#: 104B.070 NID #: 40096NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 0.40

T 0.40

MS 0.10

Total: A

S N S D N S S 1

LWD: N

LB SHP: U U

RIP: S

Dominant: C Subdom: G

D95:  60.0 D (cm):   4.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: M

STG: SHR

1.30 1.50

1.30 1.40

0.10 0.10

0.90 0.80

0.80 0.70

0.10 0.20

30.0

22.0

25.0

31.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.7

Cond.: 85

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

0.98

0.92

0.12

Avg

27.00

0.33Avg:

9.431879.6277195

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: 55% over Rock and cobble

LgHgt

100.0

Type

C    

Method

GE   

Method

GE   

NID

40097

NID Map

104B.070  GP3R: DIG F: 3527

Photo MethodAirPhoto

L: #: 9.431863.6277891

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall marginal habitat, steep small channelOther

poor, no deep poolsOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4042

 

Section Comments

C O M M E N T S

S4 default, flows directly into fish bearing streamCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

fair, limited gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3524      U mouthR:

F:DIG 3525      DR:

F:DIG 3526      UR:

F:DIG 3527      U NID 40097R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4043

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 11:45 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4043ILP Map#: 104B.070 NID #: 40098NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 27.00

RF 2.30

MS 0.30

Total: A

T N D T S T N 0

LWD: N

LB SHP: S S

RIP: S

Dominant: G Subdom: C

D95:  60.0 D (cm):  10.00 Morph: RP

B1

Pattern: SI

Islands: O

Coupling: PC

Confinement: FC

Wb Depth: 1.4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

29.00 28.80

7.50 10.00

0.10 0.10

21.50 21.00

6.50 7.60

0.20 0.30

13.90 13.00

5.90 9.00

0.30 0.30

10.0

14.0

12.0

10.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.2 1.1
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 8.1

Cond.: 211

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

22.03

6.97

0.23

Avg

11.50

1.23Avg:

9.431792.6278017

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: on RB

LgHgtType

TRB  

Method

MS   

Method

GE   

NID

40099

NID Map

104B.070  GP3R: DIG F: 3533

Photo MethodAirPhoto

L: #: 9.431549.6277824

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

goodOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4043

 

Section Comments

C O M M E N T S

S2, flows directly into a fish bearing streamCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3528      UR:

F:DIG 3529      DR:

F:DIG 3531      UR:

F:DIG 3532      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4044

 

Site #: 1

Date: 2008/09/11

Site Lg: 100

Time: 13:30 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4044ILP Map#: 104B.070 NID #: 40100NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 5.30

T 3.00

MS 0.40

Total: A

S S D S S S N 1

LWD: F

LB SHP: S V

RIP: S

Dominant: G Subdom: C

D95: 100.0 D (cm):   5.00 Morph: RPG

B1

Pattern: SI

Islands: O

Coupling: CO

Confinement: FC

Wb Depth: 1.5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: MF

5.00 5.00

4.00 4.00

0.20 0.50

5.50 7.00

3.50 5.50

0.80 0.20

7.00

4.50

0.20

6.0

8.0

9.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.0 1.6
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.1

Cond.: 152

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

5.80

4.08

0.38

Avg

7.67

1.37Avg:

9.431083.6278747

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: pool depth 1.5m = barrier

LgHgt

2.0

Type

C    

Method

MS   

Method

GE   

NID

40103

NID Map

104B.070  GP3R: DIG F: 3545

Photo MethodAirPhoto

L: #: 9.430955.6278350

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

goodOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4044

 

Section Comments

C O M M E N T S

S2, flows directly into fish bearing streamCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3534      U mouth 431111 6278760R:

F:DIG 3535      DR:

F:DIG 3536      UR:

F:DIG 3543      U step pool habitatR:

F:DIG 3544      D step pool habitatR:

F:DIG 3546      U NID 40103R:

F:DIG 3551      U upstream of NID 40103R:

F:DIG 3552      D upstream of NID 40103R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4045

 

Site #: 1

Date: 2008/09/11

Site Lg: 20

Time: 14:11 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4045ILP Map#: 104B.070 NID #: 40101NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 1.20

T 0.80

MS 0.10

Total: M

S N N S N D N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: G Subdom: F

D95:  10.0 D (cm):   2.00 Morph: RP

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: OC

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.50 1.50

1.00 1.00

0.10 0.20

10.0

20.0

20.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 7.7

Cond.: 44

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

1.40

0.93

0.13

Avg

16.67

0.43Avg:

9.431065.6278609

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: pool at base = 0.1m

LgHgt

1.2

Type

C    

Method

MS   

Method

GE   

NID

40102

NID Map

104B.070  GP3R: DIG F: 3539

Photo MethodAirPhoto

L: #: 9.431056.6278594

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitat in lower reaches in only ~20m of stream.Other

poorOverWinter Habitat

goodRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4045

 

Section Comments

C O M M E N T S

S4 default, flows directly int fish bearing streamCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3537      U mouthR:

F:DIG 3538      D 22% gradeR:

F:DIG 3539      U NID 40102R:

F:DIG 3540      UR:

F:DIG 3541      DR:

F:DIG 3542     NS watershedR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4047

 

Site #: 1

Date: 2008/09/12

Site Lg: 100

Time: 12:00 Agency: C660 Crew:     MS SD Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  4047ILP Map#: 104B.070 NID #: 40200NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.50

T 2.00

MS 0.20

Total: A

S S D S S S S 1

LWD: F

LB SHP: U U

RIP: C

Dominant: G Subdom: F

D95:  20.0 D (cm):   3.00 Morph: RPG

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: OC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.00 2.00

1.50 1.80

0.30 0.20

2.50 2.30

1.50 1.80

0.10 0.20

3.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH:

Cond.: 110

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:    T

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: None

Avg

2.26

1.72

0.20

Avg

3.50

0.27Avg:

9.428372.6279973

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

goodOverWinter Habitat

goodRearing Habitat

goodSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:DIG 3549      D habitatR:

F:DIG 3550      U habitatR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4047

 

Group Observations
W I L D L I F E

 MAM moose tracks

 BIR gray jay

Section Comments

C O M M E N T S

S3, possible barrier downstreamCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5001

 

Site #: 1

Date: 2008/09/08

Site Lg: 100

Time: 13:08 Agency: C660 Crew:     CB SM Fish Crd?:

Access: HMethod: GE

Local Name:

ILP #:  5001ILP Map#: 104B.059 NID #: 50001NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 24.00

RF 7.00

MS

Total: A

T S D N N N N 0

LWD: A

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  50.0 D (cm):  35.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: UN

Wb Depth: 1.2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: C

STG: MF

17.00 12.00

12.00 11.00

15.00 18.00

10.00 11.00

5.0 6.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.4 1.0
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.1

Cond.: 96

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

17.20

10.20

0.00

Avg

5.50

1.20Avg:

9.416275.6262627

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

none, no poolsOverWinter Habitat

good, many boulders and some LWDRearing Habitat

poor, few gravels, no pool tailouts, high velocitySpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5001    1      UR:

F:5001    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5001

 

Section Comments

C O M M E N T S

S2, tributary of mitchell creekCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:5001    3      U log jamR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5002

 

Site #: 1

Date: 2008/09/08

Site Lg: 100

Time: 14:40 Agency: C660 Crew:     CB SM Fish Crd?:

Access: HMethod: GE

Local Name: Sulphurets Creek

ILP #:  5002ILP Map#: 104B.049 NID #: 50003NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 16.00

RF 11.00

MS 0.30

Total: A

T T D N N T N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  90.0 D (cm):  50.00 Morph: CP

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: UN

Wb Depth: 1.5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: M

STG: PS

12.00 15.00

9.00 13.00

0.40 0.30

16.00 15.00

9.00 11.00

4.0 1.5

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.6 2.0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 8.0

Cond.: 118

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets Mitchell

P R O J E C T

Project Code: 18257Stream Name (gaz.): UNUK RIVER

Project Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

14.80

10.60

0.33

Avg

2.75

1.70Avg:

9.417532.6261969

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

overall important habitatOther

poor, pools not deepOverWinter Habitat

good, boulders abundant and ovRearing Habitat

good, rp section has good gravels and tailoutsSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5002    1      UR:

F:5002    2      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5002

 

Section Comments

C O M M E N T S

S2, RP and CP in sites, site is a secondary channel of sulphurets creek, focus on catching fishCHANNEL



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1004

 

W A T E R B O D Y

Gazetted Name: Local: SC3

Waterbody ID: ILP #:  1004ILP Map #: 104B.048

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

 length n/aEF    1  1 DV    NS       1 R        3

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  3 10018 9 407656 6261606 GP3 EF 1 5.5 110 Highly turbidT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    5.0 500 30 4 SR LR-24    3 1056

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 10:30 2008/08/10 11:43  3

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    135 25.9 M    M    OT   1 FR   1    Aging structure - FR/OT.  
Genetic structure - AD

1 3+         3

Section Comments

C O M M E N T S

Creek margin (south bank) sampled only due to depth/velocity volumeWATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

1008

 

W A T E R B O D Y

Gazetted Name: Local: UR1

Waterbody ID: ILP #:  1008ILP Map #: 104B.048

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS      10    63   126 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10020 9 407105 6260713 GP3 EF 1 6.6 105 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 450 30 4 SR LR-24    1 1036

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 13:45 2008/08/10 14:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    109 13.8 U    U    FR   FR   1    Genetic structure - AD not 
FR

1 1++        1

EF    1  1 DV    104 11.4 U    U    FR   2    Genetic structure - AD not 
FR

    1

EF    1  1 DV    111 15.0 U    U    FR   2 2+         1

EF    1  1 DV    126 21.0 U    U    FR   3 2++        1

EF    1  1 DV    63 3.0 U    U        1

EF    1  1 DV    71 3.5 U    U        1

EF    1  1 DV    63 2.4 U    U        1

EF    1  1 DV    103 2.4 U    U    FR   4 1++        1

EF    1  1 DV    109 13.2 U    U    FR   no fr tissues, no age5    1

EF    1  1 DV    66 3.1 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1010

 

W A T E R B O D Y

Gazetted Name: Local: EUR1

Waterbody ID: ILP #:  1010ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/11 To: 2008/08/11 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10024 9 432375 6277854 GP3 EF 1 8.2 87 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 365 30 4 SR LR-24    1 683

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/111EF 1 11:45 2008/08/11 12:30  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

1011

 

W A T E R B O D Y

Gazetted Name: Local: SC1

Waterbody ID: ILP #:  1011ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30016 9 415432 6262461  GP3 EF 1 3.1 107 NFCT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 430 30 4 SR LR-24    1 664

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 NFC10:15 2008/08/10 13:00  1

Section Comments

C O M M E N T S

Creek margin (south bank) sampled only due to depth/velocity volumeWATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

1011

 

W A T E R B O D Y

Gazetted Name: Local: SC1

Waterbody ID: ILP #:  1011ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/11 To: 2008/08/11 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10026 9 419491 6261371 GP3 EF 1 3 78 NFCT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    2.0 440 30 4 SR LR-24    1 640

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/111EF 1 NFC14:00 2008/08/11 15:00  1

Section Comments

C O M M E N T S

Could only shock around island, too high flow to crossWATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

1012

 

W A T E R B O D Y

Gazetted Name: Local: UR0b

Waterbody ID: ILP #:  1012ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/12 To: 2008/08/12 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       3    60   102 R        2

VO    1  1 DV    NS       2 R        2

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  2 10030 9 428439 6280913 GP3 VO 1 6 100 T

  2 10030 9 428439 6280913 GP3 EF 1 6 100 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 500 30 4 SR LR-24    2 1040

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/121EF 1 09:30 2008/08/12 10:20  2

2008/08/121VO 1 09:30 2008/08/12 10:20  2

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    60 2.2 U    U    FR   1    Genetic structure - AD not 
FR

    2

EF    1  1 DV    67 2.9 U    U    FR   2    Genetic structure - AD not 
FR

    2

EF    1  1 DV    102 12.6 U    U    FR   FR   3    Aging structure - FR & AD. 
Genetic structure - AD not 
FR

1 1++        2

Section Comments

C O M M E N T S

Fish located in backwater areasWATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1020

 

W A T E R B O D Y

Gazetted Name: Local: MC1

Waterbody ID: ILP #:  1020ILP Map #: 104B.059

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10036 9 421270 6265402 GP3 EF 1 3 137 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    4.0 355 30 4 SR LR-24    1 508

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 12:45 2008/08/13 13:11  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

1021

 

W A T E R B O D Y

Gazetted Name: Local: MCTR

Waterbody ID: ILP #:  1021ILP Map #: 104B.059

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: CB/ JW     

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10038 9 418689 6265132 GP3 EF 1 NFC

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 450 30 4 SR LR-24    1 647

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 NFC13:30 2008/08/13 14:30  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

1022

 

W A T E R B O D Y

Gazetted Name: Local: SUNR

Waterbody ID: ILP #:  1022ILP Map #: 104B.038

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS      19    43   196 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 10040 9 410029 6247866 GP3 EF 1 4 65 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 635 30 4 SR LR-24    1 911

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 09:15 2008/08/13 10:00  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    43 .8 U    U    FR   1    Genetic structure - AD not 
FR

    1

EF    1  1 DV    44 .7 U    U    FR   2    Genetic structure - AD not 
FR

    1

EF    1  1 DV    43 .7 U    U    FR   3    Genetic structure - AD not 
FR

    1

EF    1  1 DV    82 7.1 U    U    FR   4    Genetic structure - AD not 
FR

    1

EF    1  1 DV    76 4.6 U    U    FR   5    Genetic structure - AD not 
FR

    1

EF    1  1 DV    75 4.3 U    U    FR   6    Genetic structure - AD not 
FR

    1

EF    1  1 DV    76 4.4 U    U    FR   7    Genetic structure - AD not 
FR

    1

EF    1  1 DV    72 3.4 U    U    FR   8    Genetic structure - AD not 
FR

    1

EF    1  1 DV    76 4.7 U    U    FR   9    Genetic structure - AD not 
FR

    1

EF    1  1 DV    78 5.4 U    U    FR   10   Genetic structure - AD not 
FR

    1

EF    1  1 DV    77 5.5 U    U        1

EF    1  1 DV    76 5.1 U    U        1

EF    1  1 DV    80 4.9 U    U        1

EF    1  1 DV    115 17.2 U    U    FR   Aging structure - FR & SC1 2++        1

EF    1  1 DV    153 42.4 U    U    FR   Aging structure - FR & SC2 3++        1

EF    1  1 DV    192 83.5 U    U    FR   Aging structure - FR & SC3 3++        1

EF    1  1 DV    165 54.6 U    U    FR   Aging structure - FR & SC4 3++        1

EF    1  1 DV    196 82.0 U    U    FR   Aging structure - FR & SC5 4+         1

EF    1  1 DV    126 20.0 U    U    FR   Aging structure - FR & SC6 2++        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

1028

 

W A T E R B O D Y

Gazetted Name: Local: UR2

Waterbody ID: ILP #:  1028ILP Map #: 104B.037

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/16 To: 2008/08/16 Crew: CB/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CAL   NS       1    76    76 R        2

EF    1  1 CH    NS      13    55    77 R        2

EF    1  1 CO    NS       6    41    61 R        2

EF    1  1 DV    NS      22    44   130 R        2

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  2 10052 9 393658 6245564 GP3 EF 1 6.3 64 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0  200.0 600 30 4 SR LR-24    2 912

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/161EF 1 08:30 2008/08/16 09:45  2

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CH    60 2.4 U    U        2

EF    1  1 CH    62 2.8 U    U        2

EF    1  1 CO    41 .7 U    U        2

EF    1  1 DV    50 1.2 U    U    FR   1    Genetic structure - AD not 
FR

    2

EF    1  1 CO    55 1.7 U    U        2

EF    1  1 CO    46 1.2 U    U        2

EF    1  1 CH    62 2.3 U    U        2

EF    1  1 DV    75 4.5 U    U    FR   2    Genetic structure - AD not 
FR

    2

EF    1  1 DV    54 1.2 U    U    FR   3    Genetic structure - AD not 
FR

    2

EF    1  1 DV    44 .8 U    U        2

EF    1  1 CO    64 3.0 U    U        2

EF    1  1 CH    77 5.3 U    U        2

EF    1  1 CH    58 2.0 U    U        2

EF    1  1 DV    56 1.7 U    U    FR   4    Genetic structure - AD not 
FR

    2

EF    1  1 CH    59 1.9 U    U        2

EF    1  1 CH    70 4.3 U    U        2

EF    1  1 CH    55 1.5 U    U        2

EF    1  1 DV    50 1.1 U    U        2

EF    1  1 CH    64 3.0 U    U        2

EF    1  1 CH    65 2.7 U    U        2

EF    1  1 CH    64 3.4 U    U        2

EF    1  1 CH    56 2.3 U    U        2

EF    1  1 DV    90 7.1 U    U    FR   1 1++        2

EF    1  1 CH    62 2.6 U    U        2

EF    1  1 DV    54 1.5 U    U        2

EF    1  1 DV    75 4.0 U    U        2

EF    1  1 DV    86 6.2 U    U        2

EF    1  1 DV    85 5.8 U    U    FR   2 1++        2

EF    1  1 DV    90 7.2 U    U        2



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

1028

 

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    86 6.3 U    U        2



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2007

 

W A T E R B O D Y

Gazetted Name: Local: CC1

Waterbody ID: ILP #:  2007ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    NS       7    39    46 R        1

EF    1  1 DV    NS       6    32   171 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20013 9 407532 6267074 GP3 EF 1 9.9 125 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    5.0 425 30 4 SR LR-24    1 700

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 14:20 2008/08/10 16:20  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    129 25.5 U    U    FR   1 FR   1    Age structure - FR & SC. 
Genetic structure AD not 
FR.  Voucher # CC1

1 3++        1

EF    1  1 DV    171 61.9 U    U    FR   2 FR   2    Age structure - FR & SC. 
Genetic structure AD not 
FR.  Voucher # CC2

2 2++        1

EF    1  1 DV    82 6.4 U    U        1

EF    1  1 CO    43 1.4 U    U        1

EF    1  1 CO    39 .7 U    U        1

EF    1  1 CO    39 1.4 U    U        1

EF    1  1 CO    43 .9 U    U        1

EF    1  1 CO    46 1.3 U    U        1

EF    1  1 CO    39 .8 U    U        1

EF    1  1 CO    39 .7 U    U        1

EF    1  1 CO    32 .3 U    U        1

EF    1  1 CO    40 .4 U    U        1

EF    1  1 CO    35 .2 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2010

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2010ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/12 To: 2008/08/12 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20021 9 407307 6270350 GP3 EF 1 9.4 62 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 750 30 4 SR LR-24    1 851

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/121EF 1 10:00 2008/08/12 11:00  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2010

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2010ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20026 9 409332 6278770 GP3 EF 1 9.6 25 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  300.0    4.0 700 50 4 SR LR-24    1 826

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 11:00 2008/08/13 12:00  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2011

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2011ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/12 To: 2008/08/12 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    NS       1    46    46 R        1

EF    1  1 RB    NS       4    86   119 R        1

EF    1  1 DV    NS       6    69    97 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20023 9 407402 6265700 GP3 EF 1 11 135

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 395 30 4 SR LR-24    1 343

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/121EF 1 15:16 2008/08/12 16:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CCT   116 14.5 U    U    FR   1    Genetic sample - AD not FR. 
"2011" precedes sample 
number

    1

EF    1  1 RB    119 17.5 U    U    FR   2    Genetic sample - AD not FR. 
"2011" precedes sample 
number

    1

EF    1  1 RB/CT 86 7.3 U    U        1

EF    1  1 RB/CT 90 9.9 U    U        1

EF    1  1 DV    82 6.0 U    U        1

EF    1  1 DV    70 4.4 U    U        1

EF    1  1 DV    97 7.6 U    U        1

EF    1  1 DV    95 8.2 U    U    FR   3    Genetic sample - AD not FR. 
"2011" precedes sample 
number

    1

EF    1  1 DV    72 3.0 U    U        1

EF    1  1 DV    69 3.1 U    U        1

EF    1  1 CO    46 1.2 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2012

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2012ILP Map #: 104B.068

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC   NS       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20026104B.068  EF 1 9.6 25 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  300.0    4.0 700 50 4 SR LR 24    1 826

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 11:00 2008/08/13 12:00  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2013

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2013ILP Map #: 104B.068

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20028 9 409729 6278132 GP3 EF 1 7 35 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.5 845 30 4 SR LR-24    1 380

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 13:00 2008/08/13 14:00  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2014

 

W A T E R B O D Y

Gazetted Name: Local: ECM8

Waterbody ID: ILP #:  2014ILP Map #: 104B.068

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/13 To: 2008/08/13 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       6    82   215 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20035 9 411473 6273994 GP3 EF 1 5.7 9 Conductivity vaule presumably wrongT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  250.0    4.0 540 30 4 SR LR-24    1 600

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/131EF 1 14:30 2008/08/13 15:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    135 27.5 U    U    FR   1     Genetic structure - AD not 
FR.  "EMC8" precedes 
sample number

    1

EF    1  1 DV    126 24.3 U    U    FR   2    Genetic structure - AD not 
FR.  "EMC8" precedes 
sample number

    1

EF    1  1 DV    82 7.8 U    U        1

EF    1  1 DV    210 99.0 U    U    FR   FR   3    Aging structure - FR & SC. 
Genetic structure - AD not 
FR.  "EMC8" precedes 
sample number

3 3++        1

EF    1  1 DV    215 101.0 U    U    FR   FR   4    Aging structure - FR & SC. 
Genetic structure - AD not 
FR.  "EMC8" precedes 
sample number

4 4++        1

EF    1  1 DV    111 18.5 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2015

 

W A T E R B O D Y

Gazetted Name: Local: EUR2

Waterbody ID: ILP #:  2015ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/11 To: 2008/08/11 Crew: GK/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 560-582100-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       2   125   129 R        2

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  2 20024 9 431120 6279017 GP3 EF 1 7.1 129 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  300.0    5.0 525 30 4 SR LR-24    2 729

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/111EF 1 14:00 2008/08/11 15:00  2

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    125 22.6 U    U    FR   1 FR   1    Aging structure - FR & SC. 
Genetic structure - AD not 
FR.  "EUR2" precedes 
sample number

1 2+         2

EF    1  1 DV    129 26.2 U    U    FR   2 FR   2    Aging structure - FR & SC. 
Genetic structure - AD not 
FR.  "EUR2" precedes 
sample number

2 3+         2



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2023

 

W A T E R B O D Y

Gazetted Name: Local: EUR1

Waterbody ID: ILP #:  2023ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/03 To: 2008/09/03 Crew: GK BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20047 9104B.070 GP3 EF 1 7 106 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    1.5 670 30 12 SR LR 24    1 1026

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/031EF 1 12:30 2008/09/03 14:30  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2024

 

W A T E R B O D Y

Gazetted Name: Local: EUR2

Waterbody ID: ILP #:  2024ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/04 To: 2008/09/04 Crew: GK BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       4   106   128 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20048 9104B.070 GP3 EF 1 5 186 L

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  250.0    3.0 400 3 12 SR LR 24    1 1010

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/041EF 1 08:30 2008/09/04 10:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    106 13.3 U    U    TP   EUR2 sample EUR2-1b    1

EF    1  1 DV    115 15.8 U    U    TP   -    sample EUR2-2b    1

EF    1  1 DV    127 20.6 U    U    fish had no adipose    1

EF    1  1 DV    128 25.0 U    U    FR   TP   4    samples EUR2-4b, unable to 
age

4 -          1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2033

 

W A T E R B O D Y

Gazetted Name: Local: UR1

Waterbody ID: ILP #:  2033ILP Map #: 104B.048

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/07 To: 2008/09/07 Crew: GK BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    F        1    51    51 R        1

EF    1  1 CH    F        2    57    61 R        1

EF    1  1 DV    NS      30    62   165 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20057 9104B.048 GP3 EF 1 6 154 NS

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    3.0 310 30 12 SR LR 24    1 1030

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/071EF 1 13:15 2008/09/07 14:51  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV/BT 68 3.3 U    U        1

EF    1  1 DV/BT 62 2.2 U    U        1

EF    1  1 DV/BT 69 3.4 U    U        1

EF    1  1 DV/BT 69 3.5 U    U        1

EF    1  1 DV    145 33.5 U    U    FR   TP   5    SAMPLE UR1-5B, unable to 
age

5 -          1

EF    1  1 DV/BT 98 10.2 U    U        1

EF    1  1 DV    126 25.0 U    U    FR   TP   7    SAMPLE UR1-7B, unable to 
age

7 -          1

EF    1  1 DV    120 20.4 U    U    TP   8    SAMPLE UR1-8B    1

EF    1  1 DV    122 25.1 U    U    TP   9    SAMPLE UR1-9B    1

EF    1  1 DV/BT 100 12.2 U    U        1

EF    1  1 DV/BT 90 9.5 U    U        1

EF    1  1 DV/BT 83 6.5 U    U        1

EF    1  1 DV/BT 108 15.5 U    U        1

EF    1  1 DV/BT 104 14.6 U    U        1

EF    1  1 DV    136 35.5 U    U    FR   TP   15   SAMPLE UR1-15B, unable 
to age

15 -          1

EF    1  1 DV    165 49.0 U    U    FR   TP   16   SAMPLE UR1-16B, unable 
to age

16 -          1

EF    1  1 DV    129 24.3 U    U        1

EF    1  1 DV    126 24.4 U    U    FR   TP   18   SAMPLE UR1-18B, unable 
to age

18 -          1

EF    1  1 DV/BT 80 5.0 U    U        1

EF    1  1 DV/BT 79 5.0 U    U        1

EF    1  1 DV/BT 82 5.2 U    U        1

EF    1  1 DV/BT 86 8.6 U    U        1

EF    1  1 DV/BT 99 10.2 U    U        1

EF    1  1 DV/BT 93 11.1 U    U        1

EF    1  1 DV/BT 76 4.3 U    U        1

EF    1  1 DV/BT 112 14.4 U    U    FR   SAMPLE UR1-26B, unable 
to age

26 -          1

EF    1  1 DV/BT 66 3.1 U    U        1

EF    1  1 DV/BT 66 3.1 U    U        1

EF    1  1 DV/BT 64 2.5 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2033

 

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV/BT 63 2.6 U    U        1

EF    1  1 CH    61 3.1 U    U        1

EF    1  1 CH    57 2.4 U    U        1

EF    1  1 CO    51 1.6 U    U        1

EF    1  1 TR    62 3.3 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

2063

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  2063ILP Map #: 104B.059

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/13 To: 2008/09/13 Crew: GK BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20103 9104B.059 GP3 EF 1 4 247 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  300.0    3.0 210 30 12 SR LR 24    1 1086

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/131EF 1 11:45 2008/09/13 12:45  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3006

 

W A T E R B O D Y

Gazetted Name: Local: SC2

Waterbody ID: ILP #:  3006ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  2 30018 9 417381 6261311  GP3 EF 1 2.6 106 NFCT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 430 30 4 SR LR-24    2 556

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 NFC15:15 2008/08/10 16:45  2

Section Comments

C O M M E N T S

NFCWATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3007

 

W A T E R B O D Y

Gazetted Name: Local: SCT

Waterbody ID: ILP #:  3007ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/10 To: 2008/08/10 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC   NS       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30018  EF 1 2.6 106 NFCT

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 430 30 4 SR LR-24    1 556

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/101EF 1 14:00 2008/08/10 16:45  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3012

 

W A T E R B O D Y

Gazetted Name: Local: 3c

Waterbody ID: ILP #:  3012ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/12 To: 2008/08/12 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30025 9 407326 6273268 GP3 EF 1 7.7 42 Nice streamC

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    4.0 500 30 4 SR LR-24    1 556

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/121EF 1 09:15 2008/08/12 09:35  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3013

 

W A T E R B O D Y

Gazetted Name: Local: 3b

Waterbody ID: ILP #:  3013ILP Map #: 104B.058

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/12 To: 2008/08/12 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30027 9 407534 6265083 GP3 EF 1 9.6 153 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    1.0 370 30 4 SR LR-24    1 323

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/121EF 1 12:30 2008/08/12 13:00  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

3016

 

W A T E R B O D Y

Gazetted Name: Local: UR1A

Waterbody ID: ILP #:  3016ILP Map #: 104B.048

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/14 To: 2008/08/14 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    P        4    40    52 R        1

EF    1  1 CH    P        5    45    65 R        1

EF    1  1 DV    J       18    72   117 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30030 9 407032 6261884 GP3 EF 1 6.6 114 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    3.0 400 30 4 SR LR-24    1 926

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/141EF 1 10:30 2008/08/14 11:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    72 3.6 U    IM       1

EF    1  1 DV    90 7.3 U    IM       1

EF    1  1 DV    101 10.9 U    IM       1

EF    1  1 DV    107 13.5 U    IM       1

EF    1  1 DV    77 4.7 U    IM       1

EF    1  1 DV    72 3.9 U    IM       1

EF    1  1 DV    84 5.6 U    IM       1

EF    1  1 DV    80 5.4 U    IM       1

EF    1  1 DV    107 12.8 U    IM       1

EF    1  1 DV    75 4.5 U    IM       1

EF    1  1 DV    90 7.8 U    IM       1

EF    1  1 DV    75 4.3 U    IM       1

EF    1  1 DV    117 18.0 U    IM       1

EF    1  1 DV    132 U    IM       1

EF    1  1 DV    79 U    IM       1

EF    1  1 DV    90 U    IM       1

EF    1  1 DV    78 U    IM       1

EF    1  1 CH    65 2.9 U    IM       1

EF    1  1 CH    45 .7 U    IM       1

EF    1  1 CH    56 1.8 U    IM       1

EF    1  1 CH    59 2.5 U    IM       1

EF    1  1 CO    40 .7 U    IM       1

EF    1  1 CO    48 1.3 U    IM       1

EF    1  1 CO    50 1.2 U    IM       1

EF    1  1 CO    52 1.3 U    IM       1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

3017

 

W A T E R B O D Y

Gazetted Name: Local: UR0a

Waterbody ID: ILP #:  3017ILP Map #: 104B.069

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/14 To: 2008/08/14 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

FISH ARE DV/BT HYBRIDEF    1  1 DV/BT J        5   112   171 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30032 9 421172 6280934 GP3 EF 1 7.6 88 M

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  140.0    3.0 500 30 4 SR LR-24    1 476

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/141EF 1 13:15 2008/08/14 14:50  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV/BT 171 62.7 U    M    FR   TP   1    DV/BT HYBRID1 3+         1

EF    1  1 DV/BT 163 47.9 U    IM   FR   TP   2    DV/BT HYBRID, couldn't age2 -          1

EF    1  1 DV    112 13.2 U    IM       1

EF    1  1 DV    123 20.3 U    IM       1

EF    1  1 DV    112 14.8 U    IM       1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3020

 

W A T E R B O D Y

Gazetted Name: Local: 3a

Waterbody ID: ILP #:  3020ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/08/16 To: 2008/08/16 Crew: MJ/BS      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30039 9 414340 6262226 GP3 EF 1 7 340 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  275.0    4.0 200 30 4 SR LR-24    1 656

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/08/161EF 1 09:15 2008/08/16 10:15  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

4047

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  4047ILP Map #: 104B.070

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/12 To: 2008/09/12 Crew: MS/SD      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 40106 9104B.070 GP3 EF 1 7.8 110 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  340.0    1.5 450 50 4 SR LR 24    1 1062

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/121EF 1 12:20 2008/09/12 13:10  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5001

 

W A T E R B O D Y

Gazetted Name: Local:

Waterbody ID: ILP #:  5001ILP Map #: 104B.059

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/08 To: 2008/09/08 Crew: CB SM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 50002 9104B.059 GP3 EF 1 8 96 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 550 30 4 SR LR 24    1 1038

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/081EF 1 13:30 2008/09/08 14:30  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5002

 

W A T E R B O D Y

Gazetted Name: Local: Sulphurets Creek

Waterbody ID: ILP #:  5002ILP Map #: 104B.049

Project ID: 18257

Reach #: 1

Fish Permit #: Date: 2008/09/08 To: 2008/09/08 Crew: CB SM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 50004 9104B.049 GP3 EF 1 4 118 M

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    4.0 635 30 4 SR LR 24    1 1001

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2008/09/081EF 1 15:00 2008/09/08 15:30  1



 
ILP: 1008 Site: UR1 Image: 193 Comment: 8/10/2008, Downstream.  

 
ILP: 1008 Site: UR1 Image: 191 Comment: 8/10/2008, Upstream.  



 
ILP: 1010 Site: EUR1 Image: 232 Comment: 8/11/2008, Downstream.  

 
ILP: 1010 Site: EUR1 Image: 233 Comment: 8/11/2008, Upstream.  



 
ILP: 1011 Site: SC1 Image: 62 Comment: 8/11/2008, Downstream.  

 
ILP: 1011 Site: SC1 Image: 61 Comment: 8/11/2008, Upstream.  



 
ILP: 1012 Site: UROb Image: 171 Comment: 8/12/2008, Downstream.  

 
ILP: 1012 Site: UROb Image: 173 Comment: 8/12/2008, Upstream.  



 
ILP: 1021 Site: MCTR Image: 31 Comment: 8/13/2008, Downstream.  

 
ILP: 1021 Site: MCTR Image: 32 Comment: 8/13/2008, Upstream.  



 
ILP: 1022 Site: SUNR Image: 162 Comment: 8/13/2008, Downstream.  

 
ILP: 1022 Site: SUNR Image: 161 Comment: 8/13/2008, Upstream.  
 



ILP: 1028 Site: UR2 Image: 202 Comment: 8/16/2008, Downstream, 2 degree channel.  

ILP: 1028 Site: UR2 Image: 201 Comment: 8/16/2008, Upstream, 2 degree channel.  



ILP: 2007 Site: CC1 Image: 15 Comment: 8/10/2008.  

ILP: 2007 Site: CC1 Image: 11 Comment: 8/10/2008, Upstream.  



ILP: 2010 Site: 1 Image: 341 Comment: 8/12/2008, Upstream.  

ILP: 2010 Site: 1 Image: 342 Comment: 8/12/2008, Downstream.  



ILP: 2011 Site: 1 Image: 351 Comment: 8/12/2008, Downstream.  

ILP: 2011 Site: 1 Image: 352 Comment: 8/12/2008, Upstream.  



ILP: 2012 Site: 1 Image: 482 Comment: 8/13/2008, Downstream, With NM.  

ILP: 2012 Site: 1 Image: 481 Comment: 8/13/2008, Upstream.  



ILP: 2013 Site: 1 Image: 432 Comment: 8/13/2008, Downstream.  

ILP: 2013 Site: 1 Image: 431 Comment: 8/13/2008, Upstream.  



ILP: 2014 Site: ECM8 Image: 213 Comment: 8/13/2008, Downstream, Main channel.  

ILP: 2014 Site: ECM8 Image: 212 Comment: 8/13/2008, Upstream, Side channel.  



ILP: 2015 Site: EUR2 Image: 222 Comment: 8/14/2008, Downstream.  

ILP: 2015 Site: EUR2 Image: 221 Comment: 8/14/2008, Upstream.  



ILP: 2017 Site: MCT1 Image: 801 Comment: 8/15/2008, Upstream.  

ILP: 2017 Site: MCT1 Image: 802 Comment: 8/15/2008, Downstream.  



ILP: 2018 Site: MCT2 Image: 791 Comment: 8/15/2008, Downstream.  

ILP: 2018 Site: MCT2 Image: 792 Comment: 8/15/2008, Upstream.  



 
ILP: 2057 Site: 1 Image: 20572 Comment: 9/11/2008, Downstream.  

 
ILP: 2057 Site: 1 Image: 20571 Comment: 9/11/2008, Upstream.  



 
ILP: 2058 Site: 1 Image: 20581 Comment: 9/11/2008, Upstream, junction with mainstem.  

 
ILP: 2058 Site: 1 Image: 20583 Comment: 9/11/2008, Upstream, brendan s upstream/cascade.  



 
ILP: 2059 Site: 1 Image: 20591 Comment: 9/11/2008, Upstream, junction with mainstem.  

 
ILP: 2059 Site: 1 Image: 20592 Comment: 9/11/2008, Upstream.  
 



 
ILP: 2060 Site: 1 Image: 20601 Comment: 9/11/2008, Upstream.  

 
ILP: 2060 Site: 1 Image: 20602 Comment: 9/11/2008, Upstream, junction with mainstem.  



 
ILP: 2061 Site: 1 Image: 20612 Comment: 9/11/2008, Downstream.  

 
ILP: 2061 Site: 1 Image: 20613 Comment: 9/11/2008, Upstream.  



 
ILP: 2062 Site: 1 Image: 20622 Comment: 9/11/2008, Downstream, flow disappears 
underground at base of hillslope.  

 
ILP: 2062 Site: 1 Image: 20623 Comment: 9/11/2008, Upstream, flow underground at base of 
hillslope #2.  



 
ILP: 2063 Site: 1 Image: 20631 Comment: 9/13/2008, Downstream.  

 
ILP: 2063 Site: 1 Image: 20632 Comment: 9/13/2008, Upstream.  



 
ILP: 3006 Site: SC2 Image: 42 Comment: 8/10/2008, Downstream, From upstream boundary.  

 
ILP: 3006 Site: SC2 Image: 41 Comment: 8/10/2008, Upstream, From downstream boundary.  



 
ILP: 3007 Site: SCT Image: 22 Comment: 8/10/2008, Downstream, From upper boundary.  

 
ILP: 3007 Site: SCT Image: 21 Comment: 8/10/2008, Upstream, From lower boundary.  



 
ILP: 3012 Site: 1 Image: 422 Comment: 8/12/2008, Downstream, Mid sample area.  

 
ILP: 3012 Site: 1 Image: 421 Comment: 8/12/2008, Upstream, Mid sample area.  



 
ILP: 3013 Site: 1 Image: 402 Comment: 8/12/2008, Downstream, At sample location.  

 
ILP: 3013 Site: 1 Image: 401 Comment: 8/12/2008, Upstream, At sample location.  



 
ILP: 3014 Site: 1 Image: 652 Comment: 8/13/2008, Downstream.  

 
ILP: 3014 Site: 1 Image: 651 Comment: 8/13/2008, Upstream.  



 
ILP: 3016 Site: UR1A Image: 131 Comment: 8/14/2008, Upstream, From lower boundary of 
sample.  



 
ILP: 3017 Site: UROa Image: 122 Comment: 8/14/2008, Downstream, From upper boundary.  

 
ILP: 3017 Site: UROa Image: 121 Comment: 8/14/2008, Upstream, From lower boundary.  



 
ILP: 3020 Site: 1 Image: 392 Comment: 8/16/2008, Downstream.  

 
ILP: 3020 Site: 1 Image: 391 Comment: 8/16/2008, Upstream.  



 
ILP: 4039 Site: 1 Image: 03014 Comment: 9/11/2008, Downstream.  

 
ILP: 4039 Site: 1 Image: 03015 Comment: 9/11/2008, Upstream.  



 
ILP: 4040 Site: 1 Image: 03519 Comment: 9/11/2008, Downstream.  

 
ILP: 4040 Site: 1 Image: 03517 Comment: 9/11/2008, Upstream, NID 40093.  



 
ILP: 4041 Site: 1 Image: 03522 Comment: 9/11/2008, Downstream.  

 
ILP: 4041 Site: 1 Image: 03523 Comment: 9/11/2008, Upstream.  



 
ILP: 4042 Site: 1 Image: 03525 Comment: 9/11/2008, Downstream.  

 
ILP: 4042 Site: 1 Image: 03526 Comment: 9/11/2008, Upstream.  



 
ILP: 4043 Site: 1 Image: 03532 Comment: 9/11/2008, Downstream.  

 
ILP: 4043 Site: 1 Image: 03531 Comment: 9/11/2008, Upstream.  



 
ILP: 4044 Site: 1 Image: 03535 Comment: 9/11/2008, Downstream.  

 
ILP: 4044 Site: 1 Image: 03544 Comment: 9/11/2008, Downstream, step pool habitat.  



 
ILP: 4045 Site: 1 Image: 03541 Comment: 9/11/2008, Downstream.  

 
ILP: 4045 Site: 1 Image: 03538 Comment: 9/11/2008, Downstream, 22% grade.  



 
ILP: 5001 Site: 1 Image: 50012 Comment: 9/8/2008, Downstream.  

 
ILP: 5001 Site: 1 Image: 50011 Comment: 9/8/2008, Upstream.  



 
ILP: 5002 Site: Sulphurets Image: 50022 Comment: 9/8/2008, Downstream.  

 
ILP: 5002 Site: Sulphurets Image: 50021 Comment: 9/8/2008, Upstream.  



Appendix I-1.4a.  KSM Receiving Environment Stream Assessment Sites, 2008

Easting Northing
Unuk River EUR2 431144 6279172 Unuk River, upstream Receiving Environment Unuk River EUR2 Near-Field Monitor downstream of plant site 2B water source dam

UR0 428014 6281141 Unuk River, upstream Receiving Environment UR0 Mid-Field Monitor downstream of western water source dam of plant 
site 2B

ECM8 411452 6273968 Unuk River, downstream of Eskay 
Creek Mine

Reference ECM8 Long-term Eskay Creek monitoring site, downstream of 
Ketchum Creek mouth

UR1 407063 6260637 Unuk River, mid, downstream of 
Sulphurets Creek

Receiving Environment UR1 Mid-Field Downstream of confluence of Sulphurets Creek and Unuk 
River, monitor mine effects

UR2 394076 6245500 Unuk River, lower, downstream of 
Sulphurets Creek

Receiving Environment UR2 Far-Field Far-field downstream Unuk River site, just upstream of BC-
Alaska border, monitor mine effects

UR1A 407460 6262151 Unuk River, a couple hundred 
meters upstream of Sulphurets 

Creek

Receiving Environment UR1A Mid-Field Upstream of confluence of Sulphurets Creek with Unuk 
River, monitor mine effects 

Coulter Creek CC1 407747 6266244 Coulter Creek, tributary of Unuk 
River

Potential Impact Coulter Creek CC1 - Proposed access road in watershed, monitor Coulter Creek

Kaypros Creek EUR1 432442 6277829 Kaypros Creek Impacted Kaypros Creek EUR1 - Stream under footprint of potential plant site 2B water 
source reservoir, also monitor for potential pipeline spills

South Unuk 
River

SUNR 410012 6247892 South Unuk River Reference South Unuk River SUNR - Reference stream to compare to SC3 lower Sulphurets 
exposure area.

Mitchell Creek MC1 421262 6265372 Mitchell Creek Receiving Environment Mitchell Creek MC1 Near-Field Near-field site downstream of Mitchell deposit, monitor 
mine effects

MCTR 418705 6265016 McTagg Creek Receiving Environment MCTR Near-Field Mitchell Creek tributary (potential waste rock storage)
MCT1 418425 6269179 McTagg Creek Impacted MCT1 - Mitchell Creek tributary upper NE fork (potential waste rock 

storage)
MCT2 417110 6267993 McTagg Creek Impacted MCT2 - Mitchell Creek tributary upper NW fork (potential waste 

rock storage)
SC1 419493 6261371 Sulpurets Creek Upstream Receiving Environment Sulphurets Creek SC1 Near-Field Downstream of Kerr deposit, mine camp, and Sulphurets 

Lake, monitor mine effects

SC2 415127 6262270 Sulphurets Creek mid Receiving Environment SC2 Near-Field Midway downstream on Sulphurets, monitor mine effects 
mixed Mitchell and Sulphurets creeks.

SC3 407734 6261590 Sulphurets Creek lower Receiving Environment SC3 Mid-Field Sulphurets Creek at mouth before it joins Unuk River, 
monitor mine effects

Ted Morris 
Creek

SCT 417355 6260907 Sulphurets Creek tributary Reference Ted Morris Creek SCT - Sulphurets Creek tributary, road access to upper Kerr 
deposit zone

Direct Impact = will be directly lost due to mine development
Potential Impact = maybe impacted from mine development; such as roads, pipeline near site
Receiving Environment = discharge related to mine development 
Dashes indicates not applicable
Direct Impact = will be directly lost due to mine development
Potential Impact = maybe impacted from mine development; such as roads, pipeline near site
Receiving Environment = discharge related to mine development 
Dashes indicates not applicable

RationaleWatershed Site Code

Location

Site Description

Site Type
(Reference/ Direct Impact/ Potential 

Impact/ Receiving Environment) Watershed

Sulphurets 
Creek

Site Code

Receiving Environment 
Monitoring Site Types (Near/ 

Mid/ Far-Field)
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Appendix I-1.4b.  Fish and Fish Habitat Assessment Summary for Individual Stream Sites 2008
Individual 
Stream 
Sites Sampling Area Site Site Name Zone Easting Northing Watershed Code Watershed

Trim 
Mapsheet #

Site 
Card

Fish 
Card

Stream 
Class

Fish 
Bearing Natural Barrier

Confirmed/
Default

Sampling 
Method Species Found

Species 
Present

Historically
Overall 
Habitat Comments

1004 MMER 1 SC3 9 407656 6261606 960-250000-00000 Sulphurets Creek 104B.048 Y Y S1 Y - Confirmed EF DV/BT - Important -
1008 MMER 1 UR1 9 407105 6260713 960-250000-00000 Unuk River 104B.048 Y Y S1 Y - Confirmed EF DV/BT - Important -
1010 MMER 1 EUR1 9 432375 6277859 960-250000-00000 Unuk River 104B.070 Y Y S6 N - Default EF NFC - Important -
1011 MMER 1 SC1 9 419491 6261371 960-250000-00000 Unuk River 104B.049 Y Y S5 N - Default EF NFC - Important -
1012 MMER 1 UR0b 9 428439 6280413 960-250000-00000 Unuk River 104B.070 Y Y S2 Y - Confirmed EF DV/BT - Important -
1020 MMER 1 MC1 9 421276 6264502 960-250000-00000 Unuk River 104B.059 Y Y S5 N - Confirmed EF NFC - Important -
1021 MMER 1 MCTR 9 418689 6265132 960-250000-00000 Unuk River 104B.059 Y Y S5 N - Confirmed EF NFC - Important -
1022 MMER 1 SUNR 9 410029 6247866 960-250000-00000 Unuk River 104B.038 Y Y S1 Y - Confirmed EF DV/BT - Important -
1028 MMER 1 UR2 9 393658 6245564 960-250000-00000 Unuk River 104B.037 Y Y S1 Y - Confirmed EF CO, CH, CAL, DV/BT - Important -
1029 MMER 1 - 9 407725 6261625 960-250000-00000 Unuk River 104B.048 N Y S5 N - Confirmed EF NFC - Important -
2007 MMER 1 CC1 9 407532 6267074 960-250000-00000 Coulter Creek 104B.058 Y Y S2 Y - Confirmed EF CO, DV/BT - Important FHAP conducted also
2010 Mine Site Road 1 - 9 407307 6270351 960-250000-00000 Unuk River 104B.058 Y Y S5 N Extensive falls/cascades Confirmed EF NFC - - Small pond just on stream 

front
2011 Mine Site Road 1 - 9 407402 6265700 960-250000-00000 Unuk River 104B.058 Y Y S3 Y - Confirmed EF DV, RB, CO, CCT DV Critical -
2012 Mine Site Road 1 - 9 409332 6278770 960-250000-00000 Unuk River 104B.068 Y Y S5 N Falls (12m) Confirmed EF NFC - - -
2013 Mine Site Road 1 - 9 409729 6278132 960-250000-00000 Unuk River 104B.068 Y Y S6 N - Confirmed EF NFC - - Subalpine vegetation
2014 MMER 1 ECM8 9 411473 6273994 960-250000-00000 Unuk River 104B.068 Y Y S1 Y - Confirmed EF DV/BT - Important -
2015 MMER 1 EUR2 9 431094 6278999 560-582100-00000 Unuk River 104B.070 Y Y S1 Y - Confirmed EF DV/BT - Important -
2017 MMER 1 MCT1 9 418058 6268578 960-250000-00000 Unuk River 104B.059 Y N S5 N - Confirmed NS n/a - Marginal -
2018 MMER 1 MCT2 9 417236 6267821 960-250000-00000 Unuk River 104B.059 Y N S5 N - Confirmed NS n/a - Marginal -
2057 Alternate Plant Site Road 1 - 9 428422 6281002 960-250000-00000 Unuk River 104B.070 Y N NCD N - Confirmed NS - - - -
2058 Alternate Tailings Area 1 - 9 428781 6280100 960-250000-00000 Unuk River 104B.070 Y N S5 N - Confirmed NS n/a - - -
2059 Alternate Plant Site Road 1 - 9 429306 6280010 960-250000-00000 Unuk River 104B.070 Y N NCD N Gradient (30-60%) Confirmed NS - - - Fluvial channel flowing 

between boulders
2060 Alternate Plant Site Road 1 - 9 429439 6279926 960-250000-00000 Unuk River 104B.070 Y N S6 N Gradient (60%) Confirmed NS - - - -
2061 Alternate Tailings Area 1 - 9 429966 6279409 960-250000-00000 Unuk River 104B.070 Y N S2 Y Falls, not a barrier Default NS n/a - Important -
2062 Alternate Plant Site Road 1 - 9 430612 6279256 960-250000-00000 Unuk River 104B.070 Y N S6 N Subsurface flow, Gradient Confirmed NS - - - No connection to mainstem 

(Unuk R.)
2063 Alternate Tailings Area 1 - 9 416661 6262731 960-250000-00000 Unuk River 104B.059 Y Y S1 Y - Default EF NFC - Important -
2070 Mine Site Road 1 - 9 407400 6276240 960-250000-00000 Unuk River 104B.068 N Y N/A N - Confirmed EF NFC - - -
2071 Mine Site Road 1 - 9 407168 6275608 960-250000-00000 Unuk River 104B.068 N Y N/A N - Confirmed EF NFC - - -
2072 Mine Site Road 1 - 9 406796 6275867 960-250000-00000 Unuk River 104B.068 N Y N/A N - Confirmed EF NFC - - -
3006 MMER 1 SC2 9 415432 6262461 960-250000-00000 Unuk River 104B.049 Y Y S1 Y - Default EF NFC - Important -
3007 MMER 1 SCT 9 417405 6261506 960-250000-00000 Unuk River 104B.049 Y Y S2 Y - Default EF NFC - Marginal -
3012 Mine Site Road 1 - 9 407326 6273268 960-250000-00000 Unuk River 104B.058 Y Y S5 N Falls Confirmed EF NFC - - -
3013 Mine Site Road 1 - 9 407534 6265083 960-250000-00000 Unuk River 104B.058 Y Y S4 N Seasonal (1m drop) Confirmed EF NFC - Important -
3014 Mine Site Road 1 - 9 407890 6263915 960-250000-00000 Unuk River 104B.058 Y N S6 N - Confirmed NS n/a - None -
3014 Mine Site Road 1 - 9 407890 6263915 960-250000-00000 Unuk River 104B.058 Y N S6 N Gradient (40-50%) Confirmed NS - - - -
3016 MMER 1 UR1A 9 407326 6261884 960-250000-00000 Unuk River 104B.048 Y Y S1 Y - Confirmed EF CO, CH, DV/BT - Important -
3017 MMER 1 UR0a 9 421172 6280853 960-250000-00000 Unuk River 104B.069 Y Y S1 Y - Confirmed EF DV/BT - Important -
3020 Mine Site Road 1 - 9 414340 6262226 960-250000-00000 Unuk River 104B.049 Y Y S5 N - Confirmed EF NFC - - -
4039 Alternate Tailings Area 1 - 9 432797 6277738 960-250000-00000 Unuk River 104B.070 Y N S3 Y - Default NS n/a - Important -
4040 Alternate Tailings Area 1 - 9 432534 6277790 960-250000-00000 Unuk River 104B.070 Y N S3 Y Cascade, 45% slope Default NS n/a - Important -
4041 Alternate Tailings Area 1 - 9 432230 6277871 960-250000-00000 Unuk River 104B.070 Y N S4 Y Cascade, 65% slope Default NS n/a - Marginal -
4042 Alternate Tailings Area 1 - 9 431879 6277195 960-250000-00000 Unuk River 104B.070 Y N S4 Y Cascade, 55% slope Default NS n/a - Marginal -
4043 Alternate Tailings Area 1 - 9 431792 6278017 960-250000-00000 Unuk River 104B.070 Y N S2 Y - Default NS n/a - Important -
4044 Alternate Tailings Area 1 - 9 431083 6278747 960-250000-00000 Unuk River 104B.070 Y N S2 Y - Default NS n/a - Important -
4045 Alternate Tailings Area 1 - 9 431065 6278609 960-250000-00000 Unuk River 104B.070 Y N S4 Y - Default NS n/a - Important -
4047 Alternate Tailings Area 1 - 9 428372 6279973 960-250000-00000 Unuk River 104B.070 Y Y S3 Y - Default EF NFC - Important -
5001 Alternate Tailings Area 1 - 9 416275 6262627 960-250000-00000 Unuk River 104B.059 Y Y S2 Y - Default EF NFC - Important -
5002 Alternate Tailings Area 1 Sulphurets 

Creek
9 417532 6261969 960-250000-00000 Unuk River 104B.049 Y Y S2 Y - Default EF NFC - Important -

EF = electrofishing, NS = not sampled, VO = visual observation
NFC = no fish caught, n\a = not applicable, UNK = unknown species, DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon 
CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
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Appendix I-1.4c.  Stream Habitat Field Features Details 2008

ILP Site NID Zone Easting Northing Watershed Code NID Map# Type Height Length
Photo 
Roll Photo # Comment

1012 1 10028 9 428366 6280961 960-250000-00000 104B.009 Tributary - - 17 4 Tributary confluence
1012 1 10029 9 428343 6280951 960-250000-00000 104B.009 Erosion/Sedimentation - - 17 5 Erosion of banks
2007 1 20044 9 408700 6269700 960-250000-00000 104B.009 Falls 50 - 1 1 Photo upstream of site from helicopter
2007 1 20044 9 408700 6269700 960-250000-00000 104B.009 Falls 50 - 1 1 Photo upstream of site from helicopter
2012 1 20027 9 409332 6278770 960-250000-00000 104B.009 Falls 12 - 48 1 Falls just below bridge downstream from site
2061 1 20100 9 429840 6279230 960-250000-00000 104B.070 Falls 40 - - - fish barrier
4040 1 40093 9 432519 6277776 960-250000-00000 104B.070 Cascade or Chute 20 - - 3517 45% grade
4041 1 40095 9 432207 6277826 960-250000-00000 104B.070 Cascade or Chute 70 - - 3521 65% slope, no pools
4042 1 40097 9 431863 6277891 960-250000-00000 104B.070 Cascade or Chute 100 - - 3527 55% over Rock and cobble
4043 1 40099 9 431549 6277824 960-250000-00000 104B.070 Tributary - - - 3533 on RB
4044 1 40103 9 430955 6278350 960-250000-00000 104B.070 Cascade or Chute 2 - - 3545 pool depth 1.5m = barrier
4045 1 40102 9 431056 6278594 960-250000-00000 104B.070 Cascade or Chute 1.2 - - 3539 pool at base = 0.1m
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n Mean (°C) SE n Mean SE n Mean SE
Unuk
Coulter 2 9.5 0.50 2 8.0 0.10 2 93.5 31.50
Kaypros 2 6.5 1.50 2 7.9 0.05 2 106.0 19.00
McTagg 2 3.0 1.00 2 8.0 0.20 2 143.5 26.50
Mitchell 2 4.0 0.00 2 7.1 0.55 2 192.0 55.00
South Unuk 1 4.0 - 1 7.5 - 1 61.0 -
Sulphurets 5 4.6 0.93 5 8.2 0.22 5 101.6 7.09
Ted Morris 1 3.0 - 1 8.0 - 1 106.0 -
Unuk 7 6.7 0.29 7 8.1 0.07 7 83.6 13.86
Dashes indicates no data available

Watershed
Temperature pH Conductivity

Appendix I.1-4d.  Summary of Water Quality Statistics for all Receiving and Reference Environment 
Streams by Watershed, 2008
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Appendix I-1.4e.  Biological Fish Data From Road Stream Sites 2008

ILP Site Road Method Species Length Weight Sex Maturity Ageing Structure Sample # Age Genetic Structure Sample #
2011 1 Mine Site Road EF CCT 116 14.5 U U - - - AD 2011-1
2011 1 Mine Site Road EF RB 119 17.5 U U - - - AD 2011-2
2011 1 Mine Site Road EF RB/CT 86 7.3 U U - - - - -
2011 1 Mine Site Road EF RB/CT 90 9.9 U U - - - - -
2011 1 Mine Site Road EF DV 82 6 U U - - - - -
2011 1 Mine Site Road EF DV 70 4.4 U U - - - - -
2011 1 Mine Site Road EF DV 97 7.6 U U - - - - -
2011 1 Mine Site Road EF DV 95 8.2 U U - - - AD 2011-3
2011 1 Mine Site Road EF DV 72 3 U U - - - - -
2011 1 Mine Site Road EF DV 69 3.1 U U - - - - -
2011 1 Mine Site Road EF CO 46 1.2 U U - - - - -
Note: * indicates age could not be determined; EF = electrofishing; U = undetermined; FR = fin ray; AD = adipose
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon 
CH = Chinook salmon, MW = mountain whitefish, CT = coastal cutthroat trout, CAL = coastrange sculpin
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Appendix I-1.4f.  Roads Stream Habitat Electrofishing Effort Data 2008

ILP Site Date Time
EF Length 

(m)
EF Width 

(m) Voltage
Frequency 

(Hz)
Effort 
(Sec) DV

CPUE 
(fish/100sec) RB

CPUE 
(fish/100sec) CO

CPUE 
(fish/100sec) CCT

CPUE 
(fish/100sec)

2010 1 2008/08/12 1000 200 4 750 30 851 NFC 0 NFC 0 NFC 0 NFC 0
2010 1 2008/08/13 1100 300 4 700 50 826 NFC 0 NFC 0 NFC 0 NFC 0
2011 1 2008/08/12 1516 200 4 395 30 343 6 1.75 3 0.87 1 0.29 1 0.29
2012 1 2008/08/13 1100 300 4 700 50 826 NFC 0 NFC 0 NFC 0 NFC 0
2013 1 2008/08/13 1300 200 2.5 845 30 380 NFC 0 NFC 0 NFC 0 NFC 0
2070 1 2008/08/14 1100 60 4 990 30 190 NFC 0 NFC 0 NFC 0 NFC 0
2071 1 2008/08/14 1000 100 1.5 990 30 200 NFC 0 NFC 0 NFC 0 NFC 0
2072 1 2008/08/14 900 50 1.5 990 30 160 NFC 0 NFC 0 NFC 0 NFC 0
3012 1 2008/08/12 915 100 4 500 30 556 NFC 0 NFC 0 NFC 0 NFC 0
3013 1 2008/08/12 1230 100 1 370 30 323 NFC 0 NFC 0 NFC 0 NFC 0
3020 1 2008/08/16 915 275 4 200 30 656 NFC 0 NFC 0 NFC 0 NFC 0
Note: DV = Dolly Varden, RB = rainbow trout, CO = coho salmon, CCT = coastal cutthroat trout, NFC = no fish caught, EF = electrofishing, CPUE = catch per unit effort
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Easting Northing Easting Northing
CC1 407532 6267074 407497 6267275
MCTR 418689 6265132 418709 6264959
SUNR 410029 6247866 410122 6247703
SC1 419491 6261371 NA NA
EUR1 432375 6277859 432536 6277794
UR1 407105 6260713 406948 6260588
UR2 393658 6245564 394076 6245500
SC3 407656 6261606 407472 6261511
MCT1 417899 6268440 418058 6268578
MCT2 417377 6267726 417236 6267821
SCT 417405 6261506 417381 6261311
UR0B 428439 6280913 428307 6281042
UR0A 421172 6280853 421286 6280934
ECM8 411323 6273846 411473 6273994
MC1 421270 6265402 421103 6265369
UR1A 407326 6261884 407424 6262022
SC2 415432 6262461 NA NA
EUR2 430960 6279110 431117 6278949
NA = not available

UTM - Start UTM - End
Site

Appendix I-1.4g.  Detailed Fish Habitat Assessment Site Locations in Receiving and Reference 
Environment Watersheds 2008
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Appendix I-1.4h.  Detailed Fish Habitat Assessment of Streams in Receiving and Reference Environment Watersheds 2008

UR2 16-Aug-08 1 R 200 1 0.55 0.75 0.98 1.37 51 105 2 2 30 60 10 4 1
UR2 16-Aug-08 2 R 200 1 0.79 0.98 1.03 2 57 87
UR1 10-Aug-08 1 G 0 110 1 0.83 0.58 0.37 1.1 29.5 86 1.2 1.2 1 2 5 5 60 30 3 1
UR1 10-Aug-08 2 R 110 90 1 0.73 0.4 0.31 0.9 45 82 1.2 1.2 1 2 5 5 60 30 3 1
EUR1 11-Aug-08 1 R 0 200 2 0.22 0.21 0.19 0.5 1.35 1.7 0.43 0.28 3 3 10 70 20 2 2
EUR1 11-Aug-08 2 R 200 0.13 0.09 0.03 0.3 1.75 2.05 3 3
EUR1 11-Aug-08 3 R 200 0.27 0.2 0.1 0.4 1.55 3.5 3 3
EUR1 11-Aug-08 4 R 200 0.21 0.19 0.15 0.3 2.05 2.1 3 3
SUNR 13-Aug-08 1 C 0 200 4 0.7 0.65 0.53 1.4 24.7 44 1.6 1.6 1 1 10 60 30 2 2
SUNR 13-Aug-08 2 C 200 0.62 0.68 0.42 1.18 37.5 57 1.4 1.4 1 1
SUNR 13-Aug-08 3 C 200 0.37 0.39 0.33 1 30 43 1 1
SUNR 13-Aug-08 4 C 200 0.22 0.2 0.28 0.75 29 33 1 1
SUNR 13-Aug-08 5 C 200 0.17 0.3 0.5 0.7 26 37 1 1
MCTR 13-Aug-08 1 C 0 200 6 0.8 6 25 1 1 10 50 40 0 0
MCTR 13-Aug-08 2 C 200 0.9 5 27 1 1
MCTR 13-Aug-08 3 C 200 1.1 7 35 1 1
CC1 10-Aug-08 1 R 0 11 2 0.1 0.1 0.2 2.9 2.9 1 1 100 2 2
CC1 10-Aug-08 2 G 11 22 1 0.2 0.2 0.1 4 4 1 1 5 80 15 2 2
CC1 10-Aug-08 3 R 33 23 3 0.1 0.1 0.1 4.5 4.5 1 1 5 40 50 5 3 2
CC1 10-Aug-08 4 P 56 6 0 0.5 0.6 0.6 4.8 4.8 1 1 30 65 5 3 2
CC1 10-Aug-08 5 R 62 27 3 0.1 0.2 0.2 3.9 3.9 1 1 20 75 5 2 2
CC1 10-Aug-08 6 P 89 10 0 0.4 0.6 0.6 6 6 1 1 15 15 70 2 2
CC1 10-Aug-08 7 R 99 101 2 0.1 0.3 0.3 5 5 1 1 50 45 5 3 2
MCT1 15-Aug-08 1 C 0 200 6 0.3 0.5 0.4 5 5 1 1 5 20 45 30 0 0
MCT2 15-Aug-08 1 C 0 200 5 0.3 0.5 0.3 10 10 1 1 10 40 50 0 0
EUR2 14-Aug-08 1 C 0 200 4 0.4 0.4 0.4 8.5 30 3 3 5 40 40 15 3 1
UR0B 12-Aug-08 1 C 0 200 4 0.33 0.45 0.42 13 18 3.4 3.4 1 1 5 10 60 25 2 1
UR0B 12-Aug-08 2 C 200 0.37 0.44 0.37 9 14 2.7 2.7 1 1
UR0B 12-Aug-08 3 C 200 0.55 0.48 0.43 10 12 1.1 1.1 1 1
UR0B 12-Aug-08 4 C 200 0.42 0.39 0.37 15 19 1.2 1.2 1 1
UR0B 12-Aug-08 5 C 200 0.54 0.35 0.27 8 21 1.9 1.9 1 1
UR0A 14-Aug-08 1 C 0 200 3 10.5 20.5 0.75 0.75 2 2 10 5 30 45 5 1 1
UR0A 14-Aug-08 2 C 200 3 13.5 38 0.75 0.75 2 2
MC1 13-Aug-08 1 R 0 101 1 0.68 0.52 0.3 0.88 15 29 2 2 40 60
MC1 13-Aug-08 2 C 101 99 4 0.72 0.6 0.38 1.1 18 19 2 2 30 50 20
ECM8 13-Aug-08 1 C 0 200 2 0.7 25 35 0.7 3 1 10 30 30 30 0 0
UR1A 14-Aug-08 1 C 0 200 1 2 25 145 2 2 20 20 30 15 15 3 2
UR1A 14-Aug-08 2 R 200 200 1 0.45 0.45 0.5 2 20 145 2 2 20 20 30 15 15
SC2 10-Aug-08 1 C 0 200 3 0.5 2 49 129 2 1.5 1 1 10 20 65 5 0 1 2
SC2 10-Aug-08 2 C 200 3 2 68 129 2 1.5 1 1
SC2 10-Aug-08 3 C 200 3 1 21 150 1.5 1 1 1
SC2 10-Aug-08 4 C 200 3 1 53 150 1.5 1 1 1
SC2 10-Aug-08 5 C 200 3 1 47 167 1 1 1 1
SC2 10-Aug-08 6 C 200 3 1 46 99 1 1 1 1
Pool Type:  S = scour, D = dam, N = none; Off Channel Type:  N = none, SC = side channel; Riparian Type:  D = deciduous, C = coniferous, M = mixed, S = shrub; Riparian Structure: YF = young forest, S = shrub, I = initial, PS = pole sapling, MF = mature forest
Channel Acces:  G = accessible most flow, P = accessible at high flows; Woody Debris: SWD = small woody debris, LWD = large woody debris

Depth (m)

WettedWettedWetted
Boulder 

(%)Site

Width (m)

Length
 (m)Date

Habitat 
Number

Habitat 
Type

Distance 
from Start Bankfull Wetted Bankfull

R Bank 
Stability

Bed Material

Bedrock 
(%)

Sand 
(%)

Gravel 
(%)

Cobble 
(%)

Banks of Channel Spawning Gravel

Slope (%)
L Bank 

Height (m)
R Bank 

Height (m)
L Bank 

Stability AmountType
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Appendix I-1.4h.  Detailed Fish Habitat Assessment of Streams in Receiving and Reference Environment Watersheds 2008

Total LWD

Max Crest Residual Type Access Length 10-20cm 20-50cm >50cm Tally Type Structure Canopy LB RB Type T/P
UR2 10 5 5 N 1 4 5 D YF 0 100 100 N
UR2
UR1 40 5 5 5 N 1 1 2 M M 0 100 100 N
UR1 5 10 N 1 3 4 D YF 0 100 100 N
EUR1 S 0.26 80 5 5 N 1 1 S S 90 100 100 N
EUR1 S 0.43
EUR1 S 0.4
EUR1
SUNR 20 10 5 N 5 1 6 C M 0 100 100 N
SUNR
SUNR
SUNR
SUNR
MCTR N 30 5 5 N 5 3 8 M YF 1 100 100 N
MCTR
MCTR
CC1 N 0 M M 40 0 0 N
CC1 5 N 1 1 M M 20 0 0 N
CC1 5 5 N 1 1 M M 15 0 0 N
CC1 D 0.7 0.2 0.5 60 5 20 N 1 1 M M 0 0 0 N
CC1 5 N 0 M M 5 0 0 N
CC1 S 0.7 0.1 0.6 60 20 N 1 2 3 M M 30 0 0 N
CC1 5 5 5 N 2 2 M M 5 0 0 N
MCT1 N 10 SC G 200 0 S I 0 0 0 N
MCT2 N 10 SC G 50 0 N I 0 0 0 N
EUR2 S 0.6 0.05 0.55 0 15 0 1 1 1 N 2 1 3 C M 0 100 100 N
UR0B N 20 5 N 0 S S 2 50 100 N
UR0B
UR0B
UR0B
UR0B
UR0A N 30 35 15 5 5 5 N 2 4 2 8 D YF 30 100 100 N
UR0A
MC1 30 10 N 0 S S 1 100 100 N
MC1 20 10 N 0 S S 1 100 100 N
ECM8 N 10 1 SC G 200 0 C M 5 100 100 N
UR1A S 1 0.2 0.8 25 40 0 10 5 5 SC G 104 0 M M 5 100 100 N
UR1A 10 40 0 5 0 5 SC G 200 0 S S 5 50 0 N
SC2 N 30 25 0 5 25 0 0 N 0 M M 10 50 100 N
SC2
SC2
SC2
SC2
SC2
Pool Type:  S = scour, D = dam, N = none; Off Channel Type:  N = none, SC = side channel; Riparian Type:  D = deciduous, C = coniferous, M = mixed, S = shrub; Riparian Structure: YF = young forest, S = shrub, I = initial, PS = pole sapling, MF = mature forest
Channel Acces:  G = accessible most flow, P = accessible at high flows; Woody Debris: SWD = small woody debris, LWD = large woody debris

LWD (%)
Pool 
(%)

Boulder
(%)Type SWD (%)

Overhang 
Veg (%)

Undercut 
Bank (%)

Instream 
Veg (%)

Functional LWD Fish Riparian Cover (%)Pool Info Instream Cover
Depth (m)

Off Channel Habitat

Site
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Appendix I-1.4i.  Biological Fish Data From Receiving and Reference Environment Stream Sites

Larger 
Watershed Location

Local 
Watershed

Site 
Name ILP Species

Length 
(mm)

Weight 
(g) Sex Maturity

Age 
Structure

Age 
Sample No.

Age 
(year) plus

Genetic 
Structure

Genetic 
Sample 

No.

Unuk Receiving Unuk UR1 2033 CH 57 2.4 U U
Unuk Receiving Unuk UR1 2033 CH 61 3.1 U U
Unuk Receiving Unuk UR1A 3016 CH 45 0.7 U IM
Unuk Receiving Unuk UR1A 3016 CH 56 1.8 U IM
Unuk Receiving Unuk UR1A 3016 CH 59 2.5 U IM
Unuk Receiving Unuk UR1A 3016 CH 65 2.9 U IM
Unuk Receiving Unuk UR2 1028 CH 55 1.5 U U
Unuk Receiving Unuk UR2 1028 CH 56 2.3 U U
Unuk Receiving Unuk UR2 1028 CH 58 2 U U
Unuk Receiving Unuk UR2 1028 CH 59 1.9 U U
Unuk Receiving Unuk UR2 1028 CH 60 2.4 U U
Unuk Receiving Unuk UR2 1028 CH 62 2.8 U U
Unuk Receiving Unuk UR2 1028 CH 62 2.3 U U
Unuk Receiving Unuk UR2 1028 CH 62 2.6 U U
Unuk Receiving Unuk UR2 1028 CH 64 3 U U
Unuk Receiving Unuk UR2 1028 CH 64 3.4 U U
Unuk Receiving Unuk UR2 1028 CH 65 2.7 U U
Unuk Receiving Unuk UR2 1028 CH 70 4.3 U U
Unuk Receiving Unuk UR2 1028 CH 77 5.3 U U
Unuk Reference Coulter CC1 2007 CO 32 0.3 U U
Unuk Reference Coulter CC1 2007 CO 35 0.2 U U
Unuk Reference Coulter CC1 2007 CO 39 0.7 U U
Unuk Reference Coulter CC1 2007 CO 39 1.4 U U
Unuk Reference Coulter CC1 2007 CO 39 0.8 U U
Unuk Reference Coulter CC1 2007 CO 39 0.7 U U
Unuk Reference Coulter CC1 2007 CO 40 0.4 U U
Unuk Reference Coulter CC1 2007 CO 43 1.4 U U
Unuk Reference Coulter CC1 2007 CO 43 0.9 U U
Unuk Reference Coulter CC1 2007 CO 46 1.3 U U
Unuk Receiving Unuk UR1 2033 CO 51 1.6 U U
Unuk Receiving Unuk UR1A 3016 CO 40 0.7 U IM
Unuk Receiving Unuk UR1A 3016 CO 48 1.3 U IM
Unuk Receiving Unuk UR1A 3016 CO 50 1.2 U IM
Unuk Receiving Unuk UR1A 3016 CO 52 1.3 U IM
Unuk Receiving Unuk UR2 1028 CO 41 0.7 U U
Unuk Receiving Unuk UR2 1028 CO 46 1.2 U U
Unuk Receiving Unuk UR2 1028 CO 55 1.7 U U
Unuk Receiving Unuk UR2 1028 CO 64 3 U U
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon, CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
Sex:  M = male, F = female, U = undetermined; Maturity: IM = imature, M = mature, U = undetermined; FR = fin ray, AD = adipose
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Appendix I-1.4i.  Biological Fish Data From Receiving and Reference Environment Stream Sites

Larger 
Watershed Location

Local 
Watershed

Site 
Name ILP Species

Length 
(mm)

Weight 
(g) Sex Maturity

Age 
Structure

Age 
Sample No.

Age 
(year) plus

Genetic 
Structure

Genetic 
Sample 

No.

Unuk Reference Coulter CC1 2007 DV 82 6.4 U U
Unuk Reference Coulter CC1 2007 DV 129 25.5 U U FR 1 3 ++ AD 1
Unuk Reference Coulter CC1 2007 DV 171 61.9 U U FR 2 ++ AD 2
Unuk Reference Unuk ECM8 2014 DV 82 7.8 U U
Unuk Reference Unuk ECM8 2014 DV 111 18.5 U U
Unuk Reference Unuk ECM8 2014 DV 126 24.3 U U AD 2
Unuk Reference Unuk ECM8 2014 DV 135 27.5 U U AD 1
Unuk Reference Unuk ECM8 2014 DV 210 99 U U FR 3 3 ++ AD 3
Unuk Reference Unuk ECM8 2014 DV 215 101 U U FR 4 ++ AD 4
Unuk Reference Unuk EUR2 2015 DV 129 26.2 U U FR 2 3 + AD 2
Unuk Reference Unuk EUR2 2024 DV 106 13.3 U U AD EUR2
Unuk Reference Unuk EUR2 2024 DV 115 15.8 U U AD -
Unuk Reference Unuk EUR2 2024 DV 127 20.6 U U
Unuk Reference Unuk EUR2 2024 DV 128 25 U U FR 4 AD 4
Unuk Receiving Sulphurets SC3 1004 DV 135 25.9 M M OT 1 3 + AD 1
Unuk Reference South Unuk SUNR 1022 DV 43 0.8 U U 0.5 AD 1
Unuk Reference South Unuk SUNR 1022 DV 43 0.7 U U 0.5 AD 3
Unuk Reference South Unuk SUNR 1022 DV 44 0.7 U U 0.5 AD 2
Unuk Reference South Unuk SUNR 1022 DV 72 3.4 U U 1 AD 8
Unuk Reference South Unuk SUNR 1022 DV 75 4.3 U U 1 AD 6
Unuk Reference South Unuk SUNR 1022 DV 76 4.6 U U 1 AD 5
Unuk Reference South Unuk SUNR 1022 DV 76 4.4 U U 1 AD 7
Unuk Reference South Unuk SUNR 1022 DV 76 4.7 U U 1 AD 9
Unuk Reference South Unuk SUNR 1022 DV 76 5.1 U U 1
Unuk Reference South Unuk SUNR 1022 DV 77 5.5 U U 1
Unuk Reference South Unuk SUNR 1022 DV 78 5.4 U U 1 AD 10
Unuk Reference South Unuk SUNR 1022 DV 80 4.9 U U 1
Unuk Reference South Unuk SUNR 1022 DV 82 7.1 U U 1 AD 4
Unuk Reference South Unuk SUNR 1022 DV 115 17.2 U U FR 1 2 ++
Unuk Reference South Unuk SUNR 1022 DV 126 20 U U FR 6 2 ++
Unuk Reference South Unuk SUNR 1022 DV 153 42.4 U U FR 2 3 ++
Unuk Reference South Unuk SUNR 1022 DV 165 54.6 U U FR 4 3 ++
Unuk Reference South Unuk SUNR 1022 DV 192 83.5 U U FR 3 3 ++
Unuk Reference South Unuk SUNR 1022 DV 196 82 U U FR 5 4 +
Unuk Reference Unuk UR0a 3017 DV 112 13.2 U IM
Unuk Reference Unuk UR0a 3017 DV 112 14.8 U IM
Unuk Reference Unuk UR0a 3017 DV 123 20.3 U IM
Unuk Reference Unuk UR0a 3017 DV 163 47.9 U IM FR 2 AD 2
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon, CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
Sex:  M = male, F = female, U = undetermined; Maturity: IM = imature, M = mature, U = undetermined; FR = fin ray, AD = adipose
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Appendix I-1.4i.  Biological Fish Data From Receiving and Reference Environment Stream Sites

Larger 
Watershed Location

Local 
Watershed

Site 
Name ILP Species

Length 
(mm)

Weight 
(g) Sex Maturity

Age 
Structure

Age 
Sample No.

Age 
(year) plus

Genetic 
Structure

Genetic 
Sample 

No.

Unuk Reference Unuk UR0a 3017 DV 171 62.7 U M FR 1 3 + AD 1
Unuk Reference Unuk UR0b 1012 DV 60 2.2 U U 0.5 AD 1
Unuk Reference Unuk UR0b 1012 DV 67 2.9 U U 1 AD 2
Unuk Reference Unuk UR0b 1012 DV 102 12.6 U U FR 1 1 ++ AD 3
Unuk Reference Unuk UR0C 2025 DV 34 0.4 U U 0.5
Unuk Reference Unuk UR0C 2025 DV 37 0.5 U U 0.5
Unuk Reference Unuk UR0C 2025 DV 112 14.6 U U AD URO1
Unuk Reference Unuk UR0C 2025 DV 130 23.3 U U FR 2 2 ++ AD URO2
Unuk Reference Unuk UR0C 2025 DV 139 32.9 U U FR 3 AD URO3
Unuk Reference Unuk UR0C 2025 DV 171 56.9 U U FR 4 AD URO4
Unuk Receiving Unuk UR1 1008 DV 63 3 U U 0.5
Unuk Receiving Unuk UR1 1008 DV 63 2.4 U U 0.5
Unuk Receiving Unuk UR1 1008 DV 66 3.1 U U 1
Unuk Receiving Unuk UR1 1008 DV 71 3.5 U U 1
Unuk Receiving Unuk UR1 1008 DV 103 U U FR 4 1 ++
Unuk Receiving Unuk UR1 1008 DV 104 11.4 U U AD 2
Unuk Receiving Unuk UR1 1008 DV 109 13.8 U U FR 1 1 ++ AD 1
Unuk Receiving Unuk UR1 1008 DV 109 13.2 U U FR 5
Unuk Receiving Unuk UR1 1008 DV 111 15 U U FR 2 2 +
Unuk Receiving Unuk UR1 1008 DV 126 21 U U FR 3 2 ++
Unuk Receiving Unuk UR1 2033 DV 62 2.2 U U 0.5
Unuk Receiving Unuk UR1 2033 DV 63 2.6 U U 0.5
Unuk Receiving Unuk UR1 2033 DV 64 2.5 U U 0.5
Unuk Receiving Unuk UR1 2033 DV 66 3.1 U U 1
Unuk Receiving Unuk UR1 2033 DV 66 3.1 U U 1
Unuk Receiving Unuk UR1 2033 DV 68 3.3 U U 1
Unuk Receiving Unuk UR1 2033 DV 69 3.4 U U 1
Unuk Receiving Unuk UR1 2033 DV 69 3.5 U U 1
Unuk Receiving Unuk UR1 2033 DV 76 4.3 U U 1
Unuk Receiving Unuk UR1 2033 DV 79 5 U U 1
Unuk Receiving Unuk UR1 2033 DV 80 5 U U 1
Unuk Receiving Unuk UR1 2033 DV 82 5.2 U U 1
Unuk Receiving Unuk UR1 2033 DV 83 6.5 U U 1
Unuk Receiving Unuk UR1 2033 DV 86 8.6 U U 1
Unuk Receiving Unuk UR1 2033 DV 90 9.5 U U 1
Unuk Receiving Unuk UR1 2033 DV 93 11.1 U U 1
Unuk Receiving Unuk UR1 2033 DV 98 10.2 U U 1
Unuk Receiving Unuk UR1 2033 DV 99 10.2 U U 1
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon, CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
Sex:  M = male, F = female, U = undetermined; Maturity: IM = imature, M = mature, U = undetermined; FR = fin ray, AD = adipose
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Appendix I-1.4i.  Biological Fish Data From Receiving and Reference Environment Stream Sites

Larger 
Watershed Location

Local 
Watershed

Site 
Name ILP Species

Length 
(mm)

Weight 
(g) Sex Maturity

Age 
Structure

Age 
Sample No.

Age 
(year) plus

Genetic 
Structure

Genetic 
Sample 

No.

Unuk Receiving Unuk UR1 2033 DV 100 12.2 U U 1
Unuk Receiving Unuk UR1 2033 DV 104 14.6 U U
Unuk Receiving Unuk UR1 2033 DV 108 15.5 U U
Unuk Receiving Unuk UR1 2033 DV 112 14.4 U U FR 26
Unuk Receiving Unuk UR1 2033 DV 120 20.4 U U AD 8
Unuk Receiving Unuk UR1 2033 DV 122 25.1 U U AD 9
Unuk Receiving Unuk UR1 2033 DV 126 25 U U FR 7 AD 7
Unuk Receiving Unuk UR1 2033 DV 126 24.4 U U FR 18 AD 18
Unuk Receiving Unuk UR1 2033 DV 129 24.3 U U
Unuk Receiving Unuk UR1 2033 DV 136 35.5 U U FR 15 AD 15
Unuk Receiving Unuk UR1 2033 DV 145 33.5 U U FR 5 AD 5
Unuk Receiving Unuk UR1 2033 DV 165 49 U U FR 16 AD 16
Unuk Receiving Unuk UR1A 3016 DV 72 3.6 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 72 3.9 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 75 4.5 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 75 4.3 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 77 4.7 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 78 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 79 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 80 5.4 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 84 5.6 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 90 7.3 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 90 7.8 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 90 U IM 1
Unuk Receiving Unuk UR1A 3016 DV 101 10.9 U IM
Unuk Receiving Unuk UR1A 3016 DV 107 13.5 U IM
Unuk Receiving Unuk UR1A 3016 DV 107 12.8 U IM
Unuk Receiving Unuk UR1A 3016 DV 117 18 U IM
Unuk Receiving Unuk UR1A 3016 DV 132 U IM
Unuk Receiving Unuk UR2 1028 DV 44 0.8 U U 0.5
Unuk Receiving Unuk UR2 1028 DV 50 1.2 U U 0.5 AD 1
Unuk Receiving Unuk UR2 1028 DV 50 1.1 U U 0.5
Unuk Receiving Unuk UR2 1028 DV 54 1.2 U U 0.5 AD 3
Unuk Receiving Unuk UR2 1028 DV 54 1.5 U U 0.5
Unuk Receiving Unuk UR2 1028 DV 56 1.7 U U 0.5 AD 4
Unuk Receiving Unuk UR2 1028 DV 75 4.5 U U 1 AD 2
Unuk Receiving Unuk UR2 1028 DV 75 4 U U 1
Unuk Receiving Unuk UR2 1028 DV 85 5.8 U U FR 2 1 ++
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon, CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
Sex:  M = male, F = female, U = undetermined; Maturity: IM = imature, M = mature, U = undetermined; FR = fin ray, AD = adipose
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Appendix I-1.4i.  Biological Fish Data From Receiving and Reference Environment Stream Sites

Larger 
Watershed Location

Local 
Watershed

Site 
Name ILP Species

Length 
(mm)

Weight 
(g) Sex Maturity

Age 
Structure

Age 
Sample No.

Age 
(year) plus

Genetic 
Structure

Genetic 
Sample 

No.

Unuk Receiving Unuk UR2 1028 DV 86 6.2 U U 1
Unuk Receiving Unuk UR2 1028 DV 86 6.3 U U 1
Unuk Receiving Unuk UR2 1028 DV 90 7.1 U U FR 1 1 ++
Unuk Receiving Unuk UR2 1028 DV 90 7.2 U U 1
DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon, CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin
Sex:  M = male, F = female, U = undetermined; Maturity: IM = imature, M = mature, U = undetermined; FR = fin ray, AD = adipose
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Appendix I-1.4j.  Receiving and Reference Environment Stream Habitat Electrofishing Effort and Catch Data 2008

DV BT DV/BT RB CCT CO CH MW CAL
Reference Unuk Coulter CC1 2007 1 1 700 6 7
Receiving Unuk Kaypros EUR1 1010 1 1 683 0
Receiving Unuk Kaypros EUR1 2023 1 1 1026 0
Receiving Unuk McTagg MCTR 1021 1 1 647 0
Receiving Unuk Mitchell MC1 1020 1 1 508 0
Receiving Unuk Mitchell Mitchell Creek 2063 1 1 1086 0
Reference Unuk South Unuk SUNR 1022 1 1 911 19
Receiving Unuk Sulphurets SC3 1004 1 3 1056 1
Receiving Unuk Sulphurets SC1 1011 1 1 664 0
Receiving Unuk Sulphurets SC1 1011 1 1 640 0
Receiving Unuk Sulphurets SC3 1029 1 1 1078 0
Receiving Unuk Sulphurets SC2 3006 1 2 556 0
Receiving Unuk Sulphurets Sulphurets Creek/ 

gingrass creek
5001 1 1 1038 0

Receiving Unuk Sulphurets Sulphurets Creek 5002 1 1 1001 0
Receiving Unuk Ted Morris SCT 3007 1 1 556 0
Receiving Unuk Unuk UR1 1008 1 1 1036 10
Reference Unuk Unuk UR0b 1012 1 2 1040 3
Receiving Unuk Unuk UR2 1028 1 2 912 22 6 13 1
Reference Unuk Unuk ECM8 2014 1 1 600 6
Reference Unuk Unuk EUR2 2015 1 2 729 2
Reference Unuk Unuk EUR2 2024 1 1 1010 4
Reference Unuk Unuk UR0C 2025 1 1 1006 6
Receiving Unuk Unuk UR1 2033 1 1 1030 30 1 2
Receiving Unuk Unuk UR1A 3016 1 1 926 18 4 5
Reference Unuk Unuk UR0a 3017 1 1 476 5
EF = electrofishing, DV = Dolly Varden, BT = bull trout, RB = rainbow trout, CO = coho salmon
CH = Chinook salmon, MW = mountain whitefish, CCT = coastal cutthroat trout, CAL = coastrange sculpin

ILP Reach Site #
EF Effort 

(sec)
Species

Location Watershed Sub-Watershed Site
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Appendix I-1.4k.  Receiving and Reference Environment MMER Sites Biological Fish Data 2008

Date ILP Site
Sample 
Method Pass # Sample # Species Sex Maturity

Fork 
Length 
(mm)

Total 
Weight 

(g)

Metals Sample 
Body Weight 

(g)

Gonad 
weight 

(g)

Liver 
weight 

(g)

Stomach 
weight 

(g)

10-Aug-08 1004 SC3 EF 1 1 DV M M 135 25.94 23.76 1.54 0.3 1.21
EF = electrofishing, DV = Dolly Varden, BT = bull trout
F = female, M = male, IM = immature, M = mature
AD = adipose, F = fin ray, S = scale, O = otolith
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Appendix I-1.X.  Receiving and Reference Environment MMER Sites Biological Fish Data 2008

Date ILP Site
Egg Diam. 

(mm)

10 egg 
weight 

(g) Total # eggs
Aging 
tissue

Age Sample 
# Age

Genetic 
tissue

Genetic 
Sample # DELTs

10-Aug-08 1004 SC3 - - - F/O 1 3+ AD 1 -
EF = electrofishing, DV = Dolly Varden, BT = bull trout
F = female, M = male, IM = immature, M = mature
AD = adipose, F = fin ray, S = scale, O = otolith
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
BRYOZOA staocyst
ANNELIDA
Oligochaeta
Lumbriculidae FW
Hirudinea FW
CRUSTACEA
Cladocera
Daphnidae
Daphnia middendorffiana FW
Simocephalus vetulus FW
Chydoridae
Eurycercus glacialis FW
Copepoda
Calanoida
Heterocope septentrionalis FW
Cyclopoida FW
Amphipoda
Gammarus lacustris FW
OSTRACODA
Candona FW
ARACHNIDA
Aranea TERR
Hydracarina FW
Pseudoscorpionidae TERR
INSECTA parts
EPHEMEROPTERA N dam
Ameletidae
Baetis bicaudatus N FW 3
Ephemerellidae
Ephemerella coloradensis N FW
Heptageneiidae
Cinygmula N FW
Epeorus alberae N FW
Heptagenia N FW
PLECOPTERA N dam
Chloroperlidae N FW
Suwallia N FW
Nemouridae
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
Zapada N FW 1
Perlodidae A FW 1
HEMIPTERA N TERR
Hemiptera A TERR
Aphididae N FW
TRICHOPTERA L FW
Trichoptera P FW
Trichoptera A
Hydropsychidae
Parapsyche L FW
Hydroptilidae P
Rhyacophilidae
Rhyacophila L FW
Limnephilidae A FW
Grensia L FW
LEPIDOPTERA L TERR 2
COLEOPTERA A TERR
Dytiscidae
Hydroporus L FW
Haliplidae L FW
Haliplus A FW
Hydrophilidae L FW
Staphylinidae A FW
HYMENOPTERA A FW
Chalcoidea A FW
Formicidae A FW
Ichneumonidae A FW
DIPTERA L FW
Diptera P FW
Diptera A TERR 1
Blepharoceridae L FW
Dixidae L FW
Empididae A FW
Chelifera L FW
Rhamphomyia L FW
Muscidae L FW
Simulidae L FW
Simulidae P FW
Tabanidae L FW
Tipulidae L* FW 1
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
Dicranota
Hexatoma L FW
Holorusia L FW
Ormosia L FW
Chironomidae P FW
Tanypodinae
Procladius L FW
Thienemannimyia L FW
Tanytarsini L FW
Paratanytarsus L FW
Tanytarsus L FW
Chironomini
Glyptotendipes L FW
Parachironomus L FW
Phaenopsectra L FW 1
Orthocladiinae L* FW 2
Orthocladiinae P FW
Brillia L FW
Orthocladius L FW
Synorthocladius L FW
Diamesinae
Diamesa L FW 66
Diamesa P FW
Pseudodiamesa L FW
Protanypus L FW
Protanypus P FW
MOLLUSCA
Bivalvia
Sphaeriidae
Pisidium FW
Gastropoda FW
Valvatidae
Gyraulus FW
NON-FOOD ITEMS
Case Materials
Plant
Pebble
Mud
TOTAL 78
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
BRYOZOA staocyst
ANNELIDA
Oligochaeta
Lumbriculidae FW
Hirudinea FW
CRUSTACEA
Cladocera
Daphnidae
Daphnia middendorffiana FW
Simocephalus vetulus FW
Chydoridae
Eurycercus glacialis FW
Copepoda
Calanoida
Heterocope septentrionalis FW
Cyclopoida FW
Amphipoda
Gammarus lacustris FW
OSTRACODA
Candona FW
ARACHNIDA
Aranea TERR
Hydracarina FW
Pseudoscorpionidae TERR
INSECTA parts
EPHEMEROPTERA N dam
Ameletidae
Baetis bicaudatus N FW 13
Ephemerellidae
Ephemerella coloradensis N FW
Heptageneiidae
Cinygmula N FW
Epeorus alberae N FW
Heptagenia N FW
PLECOPTERA N dam
Chloroperlidae N FW
Suwallia N FW
Nemouridae
Zapada N FW 2
Perlodidae A FW 103
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
HEMIPTERA N TERR
Hemiptera A TERR
Aphididae N FW
TRICHOPTERA L FW
Trichoptera P FW
Trichoptera A
Hydropsychidae
Parapsyche L FW
Hydroptilidae P
Rhyacophilidae
Rhyacophila L FW
Limnephilidae A FW
Grensia L FW
LEPIDOPTERA L TERR 25
COLEOPTERA A TERR
Dytiscidae
Hydroporus L FW
Haliplidae L FW
Haliplus A FW
Hydrophilidae L FW
Staphylinidae A FW
HYMENOPTERA A FW
Chalcoidea A FW
Formicidae A FW
Ichneumonidae A FW
DIPTERA L FW
Diptera P FW
Diptera A TERR 10
Blepharoceridae L FW
Dixidae L FW
Empididae A FW
Chelifera L FW
Rhamphomyia L FW
Muscidae L FW
Simulidae L FW
Simulidae P FW
Tabanidae L FW
Tipulidae L* FW 120
Dicranota
Hexatoma L FW
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4l.  Lake Fish Diet Data 2008

Location SC3
Fish No. DV 01
Sample No. 080494
Fullness (%) 91
Digestion (%) 75
Actual Weight (mg) 359
Comments
NUMBERS (#)
Species/Group Stage Origin
Holorusia L FW
Ormosia L FW
Chironomidae P FW
Tanypodinae
Procladius L FW
Thienemannimyia L FW
Tanytarsini L FW
Paratanytarsus L FW
Tanytarsus L FW
Chironomini
Glyptotendipes L FW
Parachironomus L FW
Phaenopsectra L FW 2
Orthocladiinae L* FW 1
Orthocladiinae P FW
Brillia L FW
Orthocladius L FW
Synorthocladius L FW
Diamesinae
Diamesa L FW 83
Diamesa P FW
Pseudodiamesa L FW
Protanypus L FW
Protanypus P FW
MOLLUSCA
Bivalvia
Sphaeriidae
Pisidium FW
Gastropoda FW
Valvatidae
Gyraulus FW
NON-FOOD ITEMS
Case Materials
Plant
Pebble
Mud
TOTAL 359
Origin:  FW = freshwater, TERR = terrestrial; Stage: N = nymph, A = adult, L = larvae, P = pupae 
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Appendix I-1.4m.  Lake Habitat Data 2008

Sand Gravel Cobble Boulder Bedrock Beach Low,Rocky Cliffed/Bluff Mixed Shrub Grass Deciduous Conifer Easting Northing Easting Northing
SUL Littoral 1 D S 420964 6261212 420429 6261211
SUL Littoral 2 S D 420429 6261211 420498 6261365
SUL Littoral 3 S D 420498 6261365 421354 6261513
SUL Littoral 4 S D 421354 6261513 420964 6261212
SUL Shoreline Substrate 1 S D 420964 6261212 420429 6261211
SUL Shoreline Substrate 2 S D 420429 6261211 420498 6261365
SUL Shoreline Substrate 3 S D 420498 6261365 421354 6261513
SUL Shoreline Substrate 4 D S 421354 6261513 420964 6261212
SUL Shoreline 1 x 420963 6261212 420820 6261184
SUL Shoreline 2 x 420820 6261184 420498 6261365
SUL Shoreline 3 x 420498 6261365 420963 6261212
SUL Outlet 1 420342 6261243 - -
SUL Inlet 1 421484 6261578 - -
SUL Inlet 2 420963 6261578 - -
D = dominant, SD = sub-dominant, T = trace

Shoreline Type UTM Beginning UTM End
Lake Category Unit

Bed Material
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Appendix I-1.4n.  Gillnet Effort and Catch Data 2008

Easting Northing Easting Northing Date IN Time IN
Receiving Unuk Sulphurets SUL 1 23 420996 6261348 4 421002 6261246 8-Sep-08 10:36 10.60
Receiving Unuk Sulphurets SUL 2 23 420873 6261353 2 420875 6261453 8-Sep-08 10:43 10.72
Receiving Unuk Sulphurets SUL 3 14 420664 6261290 2 420667 6261154 8-Sep-08 10:58 10.97
Receiving Unuk Sulphurets SUL 4 9 420499 6261279 3 420194 6261345 8-Sep-08 11:05 11.08
Dashes indicates not applicable
DV = Dolly Varden, BT = bull trout, MW = mountain whitefish

Gillnet No.
UTM 1 UTM 2Depth 2 

(m)
Depth 1 

(m)Location Watershed
Time IN 

ConversionSub-Watershed Lake
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Appendix I-1.X.  Gillnet Effort and Catch Data 2008

Date Pulled Time Pulled DV BT MW
Receiving 09-Sep-08 16:07 16.12 29.52 218.9 0 0 0
Receiving 09-Sep-08 16:15 16.25 29.53 218.9 0 0 0
Receiving 09-Sep-08 16:20 16.33 29.37 218.9 0 0 0
Receiving 09-Sep-08 16:22 16.37 29.28 218.9 0 0 0
Dashes indicates not applicable
DV = Dolly Varden, BT = bull trout, MW = mountain whitefish

Gillnet Area 
(m2)Location

SpeciesTime Pulled 
Conversion

Set Duration 
Conversion (hrs)
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Appendix I-1.4o.  Minnow Trap Effort and Catch Data 2008

Species

Easting Northing Date Set Time Set
Time Set 

Conversion
Date 

Pulled
Time 

Pulled
Time Pulled 
Conversion DV

Receiving Unuk Sulphurets SUL 1 420982 6261237 8-Sep-08 10:03 10.05 9-Sep-08 15:48 15.80 29.75 0
Receiving Unuk Sulphurets SUL 2 421094 6261226 8-Sep-08 10:05 10.08 9-Sep-08 15:50 15.83 29.75 0
Receiving Unuk Sulphurets SUL 3 421170 6261354 8-Sep-08 10:07 10.12 9-Sep-08 15:51 15.85 29.73 0
Receiving Unuk Sulphurets SUL 4 421053 6261426 8-Sep-08 10:12 10.20 9-Sep-08 15:53 15.88 29.68 0
Receiving Unuk Sulphurets SUL 5 420915 6261479 8-Sep-08 10:14 10.23 9-Sep-08 15:56 15.93 29.70 0
Receiving Unuk Sulphurets SUL 6 420772 6261432 8-Sep-08 10:16 10.27 9-Sep-08 15:58 15.97 29.70 0
Receiving Unuk Sulphurets SUL 7 420523 6261380 8-Sep-08 10:19 10.32 9-Sep-08 16:00 16.00 29.68 0
Receiving Unuk Sulphurets SUL 8 420389 6261241 8-Sep-08 10:20 10.33 9-Sep-08 16:02 16.03 29.70 0
Receiving Unuk Sulphurets SUL 9 420516 6261167 8-Sep-08 10:23 10.38 9-Sep-08 16:04 16.07 29.68 0
DV = Dolly Varden

Set Duration 
Conversion 

(hrs)

UTM

Location Watershed Sub-Watershed Lake
Minnow 
Trap No.
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I-2.1.  2009 FDIS Site Cards 

I-2.2.  2009 Fish Cards 

I-2.3.  2009 Site Photographs 

I-2.4.  2009 Fish Raw Data Tables 
  



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.071

ILP #

2008

 

Site #: 1

Date: 2009/07/10

Site Lg: 100

Time: 17:20 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Teigen Creek

ILP #:  2008ILP Map#: 104A.071 NID #: 20011NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

GE 30.00

GE 8.00

GE 0.00

Total: T

T T D N N T N 0

LWD: F

LB SHP: V V

RIP: D

Dominant: B Subdom: C

D95:  46.0 D (cm):  37.00 Morph: CP

B1

Pattern: SI

Islands: F

Coupling: CO

Confinement: OC

Wb Depth: .8

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

24.00 28.00

6.00 15.00

0.00 0.00

24.00 22.00

9.00 8.00

0.00 0.00

6.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.5 .5
No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.8

Cond.: 80

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   GE

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): BELL-IRVING RIVER

Project Watershed Code: 560-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

25.60

9.20

0.00

Avg

5.00

0.93Avg:

..

 GP3Method:9.442832.6290119

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: fast, but no barriersOther

Poor - no suitable substratesSpawning Habitat

Poor - fast, turbid, no pools, low coverOverWinter Habitat

Poor - fast, turbid, no pools, low coverRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:100   24      U at elevated bards downstream of road crossingR:

F:100   25      U towards road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.071

ILP #

2008

 

Section Comments

C O M M E N T S

S1. Fast Turbid glacial river with unstable banks and lots of bedload movement.  No pools, poor habitat through out. Shocked July 16, 
2009 and confirmed fish presence.  Overall Marginal.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:100   26      D from road crossing`R:

F:100   27      U towards road bank at road crossingR:

F:100   28      D at elevated bars downstream of road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2049

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 11:50 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River

ILP #:  2049ILP Map#: 104A.061 NID #: 20055NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.440279.6281336

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:105  174      U defined channel through bog at road crossingR:

F:105  175      D no visible channel downstream of road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2049

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

NCD drainage boggy W/L. Sections of defined channel interspersed with seepage and sedge bog. No fish habitatCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2052

 

Site #: 1

Date: 2009/07/15

Site Lg: 50

Time: 13:15 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River

ILP #:  2052ILP Map#: 104A.061 NID #: 20057NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.439079.6280764

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:105  182      D at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2052

 

Section Comments

C O M M E N T S

NCD. Seepage and occasional pools and scour. No fish habitatCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2053

 

Site #: 1

Date: 2009/07/15

Site Lg: 200

Time: 13:30 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: RF

Local Name: Unuk River

ILP #:  2053ILP Map#: 104A.061 NID #: 20058NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.20

MS 1.20

MS 0.22

Total: A

T S S D N T T 2

LWD: F

LB SHP: U U

RIP: C

Dominant: C Subdom: G

D95:  65.0 D (cm):   4.00 Morph: SP

B1

Pattern: IR

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.11 1.10

1.13 0.90

0.20 0.21

0.60 1.10

0.80 1.15

0.80

0.80

24.0 27.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .4
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.9

Cond.: 38

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.99

1.00

0.21

Avg

25.50

0.33Avg:

..

 GP3Method:9.439075.6280872

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - okay in some places but large drops overland flow instreamOther

Poor - few suitable substratesSpawning Habitat

Poor - few deep pools, may freezeOverWinter Habitat

Fair - some good pools and cover, good flow - steep upstream of road crossingRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:105  183      D from road crossingR:

F:105  184      U from road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2053

 

Section Comments

C O M M E N T S

S6.  Steep small stream (probably same as previous stream). Some good pools bus overall poor access. No fish habitat.  Overall 
Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2056

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 14:40 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River

ILP #:  2056ILP Map#: 104A.061 NID #: 20061NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.40

MS 0.45

MS 0.00

Total: A

D S T T N S N 3

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  26.0 D (cm):   8.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.58 0.40

0.56 0.30

0.00 0.00

0.38 0.41

0.18 0.47

0.00 0.00

0.30

0.28

0.00

55.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 9.1

Cond.: 30

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.41

0.37

0.00

Avg

55.00

0.33Avg:

..

 GP3Method:9.439482.6281283

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:105  188      D at 55% slopeR:

F:105  189      U at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

2056

 

Section Comments

C O M M E N T S

S6. Very steep small stream and no fish habitat. Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2060

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 10:55 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2060ILP Map#: 104B.058 NID #: 20070NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.95

 MS 1.95

 

Total: A

S T N N N D S 2

LWD: F

LB SHP: S S

RIP: C

Dominant: F Subdom: NA

D95:   0.00 D (cm):   0.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.05 1.60

2.05 1.60

1.78 2.00

1.78 1.70

2.00

2.00

0.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 9.1

Cond.: 97

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.90

1.85

0.00

Avg

0.50

0.33Avg:

..

 GP3Method:9.407703.6266547

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Good - no barriers, low gradient, good flowOther

Fair - lots of cover but may freezeOverWinter Habitat

Good - lots of cover, good flow, some okay pools - mostly glideRearing Habitat

None - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  205      U from road crossingR:

F:107  206      D at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2060

 

Section Comments

C O M M E N T S

Incomplete: No pool depths due to no pools presentSITE CARD

S3.  Side channel of Coulter Creek located ~ 40 m from left bank of main channel.  Should bridge.  High habitat quality.  Overall 
Important.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2061

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 11:15 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2061ILP Map#: 104B.058 NID #: 20071NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

GE 15.00

GE 10.00

 MS 0.70

Total: M

S D N T S S N 1

LWD: A

LB SHP: V U

RIP: C

Dominant: G Subdom: C

D95:  12.0 D (cm):  12.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: G

STG: MF

17.00 12.00

14.00 9.00

0.90 0.50

15.00 17.00

13.00 13.00

0.60 0.20

20.00

14.00

0.50

2.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.6
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.7

Cond.: 75

Method: GE

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

16.00

12.17

0.57

Avg

1.50

0.55Avg:

..

 GP3Method:9.407561.6266553

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Very good - good flow, large channel and wetted widthOther

Ver good - lots of LWD cover, deep poolsOverWinter Habitat

Very good - lots of gravel, shallow areas and poolsRearing Habitat

Very good - lots of gravel, LWD cover, shallow areas and poolsSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  209      D from road crossingR:

F:107  210      U from road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2061

 

Section Comments

C O M M E N T S

Leave functional LWD in stream when building crossing - creates critical poolsMORPHOLOGY

S2.  Very good fish habitat! Lots of gravel, functional LWD creating habitat, deep pools, good flow, good cover.  Possible fish sensitive 
zone ~ 25 m SW of crossing.  Leave functional LWD in stream when building road crossing. Overall Critical.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:107  211      X from road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2062

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 13:50 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River

ILP #:  2062ILP Map#: 104B.058 NID #: 20072NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total: A

S D N N N S S 2

LWD: N

LB SHP: S S

RIP: C

Dominant: F Subdom: NA

D95:   0.00 D (cm):   0.00 Morph: NS

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 14

pH: 8.5

Cond.: 117

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habiat: Poor - doesn't go anywhereOther

NoneSpawning Habitat

Poor - likely freezes to bottomOverWinter Habitat

Fair - good cover but stagnantRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  212      U NCD at road crossingR:

F:107  213      D FSZ downstream at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2062

 

Section Comments

C O M M E N T S

Avoid encroaching on open water habitat d/s of roadMORPHOLOGY

Incomplete: Site is a NCD upstream of road crossing, FSZ downstream; no satellite reception therefore no UTM.SITE CARD

NCD upstream of road crossing.  Turns into FSZ with continous ponded water along base at slope about 50 m downstream, opens into 
wetland along Unuk banks, possilbe high water refuge/rearing for Coho.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2063

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 14:15 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2063ILP Map#: 104B.058 NID #: 20073NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

GE 16.00

 GE 9.00

 MS 0.58

Total: A

T D T T S S N 1

LWD: A

LB SHP: S V

RIP: C

Dominant: G Subdom: C

D95:  28.0 D (cm):  14.00 Morph: RP

B1

Pattern: SI

Islands: I

Coupling: CO

Confinement: FC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

12.00 10.00

6.00 6.50

0.12 0.20

5.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 12

pH: 8.8

Cond.: 81

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

12.67

7.17

0.30

Avg

3.50

0.00Avg:

..

 GP3Method:9.407277.6265832

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Good - no barrierOther

Good - lots of cover, deep poolsOverWinter Habitat

Good - nice gravel bars at pool outletsSpawning Habitat

Good - lots of cover, deep poolsRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  214      U at log wedges and functional LWDR:

F:107  215      D at goof spawning habitat and road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2063

 

Section Comments

C O M M E N T S

Right bank at crossing has bedrock outcrop that looks quite fractured and unstable. Avoid breaking rock into streamMORPHOLOGY

No Wb depths specifiedSITE CARD

S2.  Excellent fish habitat at road crossing - lots of LWD creating pools and cover.  Right bank at crossing has bedrock outcrop that 
looks quite fractured-avoid breaking into stream.  Overall Critical.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:107  217      U functional LWD downstream of road crossingR:

F:107  218      U functional LWD downstream of road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2064

 

Site #: 1

Date: 2009/07/17

Site Lg: 50

Time: 14:45 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2064ILP Map#: 104B.058 NID #: 20074NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.11

 MS 0.28

MS 0.15

Total: A

T S S T N D N 1

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  69.0 D (cm):  17.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.20 1.60

0.24 0.45

0.18 0.19

1.73 1.30

1.85 0.62

0.34

1.23

0.72

20.0 8.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 12

pH: 8.8

Cond.: 121

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.36

0.69

0.22

Avg

14.00

0.33Avg:

..

 GP3Method:9.407274.6265770

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - low flow, gradient steepens at road crossingOther

Poor - no deep poolsOverWinter Habitat

NoneSpawning Habitat

Fair - downstream of road crossing, some pools, moderate gradient, high coverRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  219      D at low gradientR:

F:107  220      U at high gradientR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2064

 

Section Comments

C O M M E N T S

S4.  Small stream is tributary at previous ILP, Moderate gradient downstream of road crossing, accessible to fish with okay rearing 
habitat.  Upstream is steeper (20%) with few pools, low flow and poor access.   Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2065

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 15:00 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2065ILP Map#: 104B.058 NID #: 20075NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407337.6265672

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:107  221      U No channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2065

 

Section Comments

C O M M E N T S

No channel. NCDCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2066

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 15:00 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2066ILP Map#: 104B.058 NID #: 20076NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.40

 MS 0.50

MS 0.12

Total: A

S S T N T D S 2

LWD: N

LB SHP: V V

RIP: S

Dominant: C Subdom: G

D95:  30.0 D (cm):  10.00 Morph: SP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

0.75 0.65

0.50 0.60

0.30

0.60 0.80

0.50 0.30

1.45

55.00

25.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.6

Cond.: 99

Method: GE

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   GE

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

0.94

9.57

0.21

Avg

25.00

0.20Avg:

..

 GP3Method:9.407324.6265677

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  Poor - steep gradient, narrow, low flow, not continuousOther

Poor - low flow, shallow poolsOverWinter Habitat

Poor - steep gradientSpawning Habitat

Poor - low flow, steep gradientRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:107  222      U from crossingR:

F:107  223      X at crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2066

 

Section Comments

C O M M E N T S

S6.  Poor habitat, low flow and not continuous, steep gradient.  Overall Marginal.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:107  224      D from crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2067

 

Site #: 1

Date: 2009/07/18

Site Lg: 200

Time: 10:05 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2067ILP Map#: 104B.058 NID #: 20077NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 3.00

T 3.00

 MS 0.35

Total: A

S S D T T S T 2

LWD: N

LB SHP: V V

RIP: C

Dominant: B Subdom: C

D95: 105.0 D (cm):  15.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: CO

Confinement: CO

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.50 3.50

2.10 1.50

0.40 0.00

3.50 2.70

2.70 2.40

2.80

2.10

24.0 8.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .5
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 8.8

Cond.: 113

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

3.00

2.30

0.25

Avg

16.00

0.47Avg:

..

 GP3Method:9.407381.6264971

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: 2 m falls - barrier - no pool

Lg

0

Hgt

2.0

Type

F    

Method

MS   

Method

GE   

NID

20100

NID Map

104B.058     R: 110 F: 287 

Photo MethodAirPhoto

L: #: ..

UTM (Z/E/N)

Comments: 1.5m falls with 0.4 m feep pool.  UTM: 15 m south of road crossing

Lg

1

Hgt

1.5

Type

F    

Method

MS   

Method

MS   

NID

20078

NID Map

104B.058     R: 108 F: 227 

Photo MethodAirPhoto

L: #: ..

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2067

 

Section Comments

C O M M E N T S

S5.  SP stream with lower gradient (8%) upstram of road crossing and higher gradient (24%) downstream.  Flows down through canyon 
to Unuk River - followed from ridge but didn't see any permant barriers.  Returned July 20 found 2 m fall barrier. Important

CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  Fair - step pool morphology with good poolsOther

Fair - some goof pools, probably doesn't freezeOverWinter Habitat

Fair - good cover and lots of pools, but steep and fastRearing Habitat

Poor - few suitable gravels at road crossingSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  228      U at road crossingR:

F:108  229      U at road crossingR:

F:108  230      D at raod crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2068

 

Site #: 1

Date: 2009/07/18

Site Lg: 100

Time: 10:50 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2068ILP Map#: 104B.058 NID #: 20079NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.55

 MS 0.64

 

Total: A

S S N T N D N 2

LWD: F

LB SHP: S S

RIP: C

Dominant: G Subdom: F

D95:   7.00 D (cm):   7.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.80 0.66

0.58 0.28

0.80 0.95

0.76 0.39

0.76

0.65

2.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.8

Cond.: 88

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.75

0.55

0.00

Avg

2.50

0.13Avg:

..

 GP3Method:9.407519.6264755

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: shallow, discontinuousOther

NoneOverWinter Habitat

Poor - not enough flowSpawning Habitat

Poor - very shallow, no poolsRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  231      D very shallow water downstream from road crossingR:

F:108  232      U irrregular channel upstream of crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2068

 

Section Comments

C O M M E N T S

S6.  Very small stream with almost no water, low banks and low gradient at road crossing but liekly steeper as it descents to Unuk 
River.  Not enough water to shock.  No fish habitat.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2069

 

Site #: 1

Date: 2009/07/18

Site Lg: 50

Time: 11:00 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2069ILP Map#: 104B.058 NID #: 20080NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:108  233      U seep usptream of road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2069

 

Section Comments

C O M M E N T S

NCD with occasional channel parts.  No fish habitat.  Seepage upstream of road crossing.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2070

 

Site #: 1

Date: 2009/07/18

Site Lg: 100

Time: 11:00 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2070ILP Map#: 104B.058 NID #: 20081NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.30

MS 0.55

 

Total: M

T S T T N D S 2

LWD: F

LB SHP: V V

RIP: M

Dominant: C Subdom: G

D95:  35.0 D (cm):   8.00 Morph: SP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

1.60 1.10

1.22 0.65

1.35 0.70

0.86 0.50

1.55

1.05

20.0 23.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .0
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.5

Cond.: 101

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.27

0.80

0.00

Avg

21.50

0.20Avg:

..

 GP3Method:9.407566.6264644

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

Poor - low flow, no poolsOverWinter Habitat

Poor - low flowSpawning Habitat

Poor - low flowRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  234      D from crossingR:

F:108  235      U from crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2070

 

Section Comments

C O M M E N T S

Incomplete:  No pool depth due to no pools presentSITE CARD

S6.  Low flow, no pools, gradient barrier downstream.  Overall Marginal.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:108  236      X across crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2071

 

Site #: 1

Date: 2009/07/18

Site Lg: 50

Time: 11:35 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2071ILP Map#: 104B.058 NID #: 20082NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407589.6264577

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:108  237      U at skunk cabbage growing in seepageR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2071

 

Section Comments

C O M M E N T S

NCD, no surface flow.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2072

 

Site #: 1

Date: 2009/07/18

Site Lg: 100

Time: 11:50 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2072ILP Map#: 104B.058 NID #: 20083NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.90

MS 0.20

 MS 0.09

Total: M

S T T T N D N 3

LWD: N

LB SHP: V S

RIP: C

Dominant: G Subdom: C

D95:  22.0 D (cm):  20.00 Morph: RP

B1

Pattern: ST

Islands: O

Coupling: CO

Confinement: FC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.65 1.04

0.45 0.46

0.11

1.11 1.20

0.81 0.78

2.00

0.60

21.0 15.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .3
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.6

Cond.: 67

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.48

0.55

0.10

Avg

18.00

0.27Avg:

..

 GP3Method:9.407689.6264501

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - trickling flowOther

NoneOverWinter Habitat

Poor - not enough water, few suitable substratesSpawning Habitat

Poor - no deep pools, low flowRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  238      U gully upstream of road crossingR:

F:108  239      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2072

 

Section Comments

C O M M E N T S

S6.  Small stream flows down gully.  Upstream of road crossing, gradient is 21% and stream flows through bedrock downstream of road 
crossing lower gradient but no pools, trickling flow.  Return to shock at higher water.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2073

 

Site #: 1

Date: 2009/07/18

Site Lg: 50

Time: 12:35 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2073ILP Map#: 104B.058 NID #: 20084NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407904.6264241

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:108  240      U at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2073

 

Section Comments

C O M M E N T S

Seepage, skunk cabbage.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2074

 

Site #: 1

Date: 2009/07/18

Site Lg: 50

Time: 12:45 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2074ILP Map#: 104B.058 NID #: 20085NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407936.6264173

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habtiatOther



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2075

 

Site #: 1

Date: 2009/07/18

Site Lg: 100

Time: 13:00 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2075ILP Map#: 104B.058 NID #: 20086NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.80

MS 1.31

MS 0.06

Total: A

S T D T N S N 2

LWD: F

LB SHP: V V

RIP: C

Dominant: R Subdom: B

D95:  68.0 D (cm):  17.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: CO

Wb Depth: .6

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.40 2.10

0.70 3.50

0.10 0.07

2.60 2.80

0.30 0.75

3.00

1.15

41.0 0.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 12

pH: 8.8

Cond.: 67

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.45

1.28

0.08

Avg

20.50

0.43Avg:

..

 GP3Method:9.407949.6263901

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: None - too steep, no poolsOther

None - too steep, no poolsSpawning Habitat

None - too steep, no poolsOverWinter Habitat

None - too steep, no poolsRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  241      D below road crossing; gradient 41%R:

F:108  242      U at road crossing, looking upstreamR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2075

 

Section Comments

C O M M E N T S

S6.  Very steep, stream scoured to bedrock at road crossing. No pools, poor habitat.  No fish habitat.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2076

 

Site #: 1

Date: 2009/07/18

Site Lg: 50

Time: 14:35 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2076ILP Map#: 104B.058 NID #: 20087NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

S N N N N D N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: NA

D95:   0.00 D (cm):   0.00 Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: PS

RIP: S

STG: PS

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407807.6262859

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

NoneSpawning Habitat

NoneOverWinter Habitat

Poor - shallow, stagnantRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:108  246      DR:

F:108  247      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2076

 

Section Comments

C O M M E N T S

Incomplete: Site is a FSZ, NCDSITE CARD

Possible FSZ.  Flood channel or NCD on floodplain of Unuk River.  May provide high water refuge fo juvenile salmonids.  Overall 
Marginal

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2077

 

Site #: 1

Date: 2009/07/19

Site Lg: 50

Time: 09:30 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2077ILP Map#: 104B.058 NID #: 20087NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

S D N N S T S 0

LWD:

LB SHP: S S

RIP: C

Dominant: F Subdom: NA

D95:   0.00 D (cm):   0.00 Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 18

pH: 8.8

Cond.: 72

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.408143.6262745

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: Old BD at road crossing

Lg

40

Hgt

1.2

Type

BD   

Method

GE   

Method

GE   

NID

20089

NID Map

104B.058     R: 109 F: 257 

Photo MethodAirPhoto

L: #: ..

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  Poor - old BD might block migration in all but wettest monthsOther

Good - deep with complex habitat, lots of coverOverWinter Habitat

Good - deep with complex habitat, lots of coverRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2077

 

Group Observations
W I L D L I F E

Section Comments

C O M M E N T S

(morph continued) potential FSZ.  More info needed on how this crossing is planned.  Beaver pond with o/c habitat on North side under 
road ribbon. Possibly build ~10m d/s where channel is narrower or along Unuk floodplain (be aware of other potential FSZ)

SITE CARD

(channel continued) up on slope at bottom of cliff - avoid blasting stuff into pond and side easting.  Do not build through pond - try to find 
another way around, either by bridging stream downstream or going along floodplain upstream.  Be aware of other

MORPHOLOGY

FSZ.  Pond ~20 m wide with off channel habitat blocked by old BD which might be passable at high flows.  Downstream channel is 
about 3 m wide with multiple offshoots and o/c habitat.  Confined on left bank by cliff.  Road parallels south side of FSZ ~20m

CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:109  255      U beaver pond looking upstream from road crossingR:

F:109  256      D channel(s) looking downstream from BDR:

F:109  258      X south bank of pond at road crossingR:

F:109  259      U north bank of pond upstream of crossingR:

F:109  260      D o/c habitat on north side pond under road ribbonR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2078

 

Site #: 1

Date: 2009/07/19

Site Lg: 100

Time: 10:15 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2078ILP Map#: 104B.058 NID #: 20090NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 1.10

 MS 0.00

MS 0.00

Total: A

S S N T N D N 2

LWD: F

LB SHP: S V

RIP: C

Dominant: C Subdom: G

D95:  18.0 D (cm):   9.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.90 0.60

0.00 0.00

0.00 0.00

1.30 0.50

0.00 0.00

0.00 0.00

1.00

0.00

0.00

35.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.90

0.00

0.00

Avg

35.00

0.23Avg:

..

 GP3Method:9.408324.6262820

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

NoneSpawning Habitat

NoneOverWinter Habitat

None - steep, no pools, dewtersRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:109  261      U at 35% gradientR:

F:109  262      X jagged substrate, dry channel at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2078

 

Section Comments

C O M M E N T S

Incomplete:  Dry channel therefore no stage level nor water chemistry.SITE CARD

S6.  Steep, dry channel.  No fish habitat.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2079

 

Site #: 1

Date: 2009/07/19

Site Lg: 100

Time: 10:30 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2079ILP Map#: 104B.058 NID #: 20091NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.60

MS 1.50

MS 0.12

Total: A

S S S N N D N 1

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  34.0 D (cm):   8.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.30 3.10

1.30 1.33

0.18 0.15

3.00 3.40

1.85 1.08

0.09 0.29

2.90

1.90

32.0

10.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.6 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.8

Cond.: 104

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.88

1.49

0.17

Avg

21.00

0.50Avg:

..

 GP3Method:9.408451.6262871

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: stream seeps in and no visible channel downstream

LgHgtType

RB   

Method

     

Method

     

NID

20101

NID Map

104B.058     R: 110 F: 288 

Photo MethodAirPhoto

L: #: ..

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - SP morph but lots of steps with no poolsOther

Poor - no deep pools, steepishOverWinter Habitat

Fair - some good pools, steepishRearing Habitat



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2079

 

Section Comments

C O M M E N T S

(channel continued) Returned July 20, 2009, walked around lake downstream of road crossing - no visible channedl at shoreline.  
Walked upstream - stream spreads out and seeps in ~ 50 m upstream at shoreline no connectivity.  Overall Marginal.

MORPHOLOGY

S6.  Steep stream upstream of road crossing, but lower gradient downstream.  Some small pools may be ok for rearing downstream of 
road crossing but habitat poor upstream.  May be accessible to fish up to road crossing but no above.

CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

Poor - few suitable substratesSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:109  263      U 35% gradient SP morphologyR:

F:109 2634      D 10% gradient downstream of road crossingR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2079

 

Site #: 2

Date: 2009/07/19

Site Lg: 100

Time: 13:50 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2079ILP Map#: 104B.048 NID #: 20097NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 3.10

MS 2.50

MS 0.24

Total: A

S S S S N D N 1

LWD: A

LB SHP: V V

RIP: C

Dominant: G Subdom: C

D95:  26.0 D (cm):   6.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: FC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

3.00 1.60

2.40 1.00

0.29

20.0 20.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.7

Cond.: 104

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.57

1.97

0.26

Avg

20.00

0.00Avg:

..

 GP3Method:9.408747.6262507

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  Poor - steep, low flowOther

Fair - few pools, steepRearing Habitat

Poor - no deep pools, low flowOverWinter Habitat

Poor - no suitable substrateSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:109  277      D at road crossingR:

F:109  278      U heaving OV upstream of road crossingR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2079

 

Section Comments

C O M M E N T S

S6.  Second crossing of ILP 2079.  Gradient barrier downstream.  Fair habitat at crossing, but no fish likely.  Overall Marginal.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:109  279      X flow at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2080

 

Site #: 1

Date: 2009/07/19

Site Lg: 50

Time: 13:30 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Sulphurets Creek

ILP #:  2080ILP Map#: 104B.048 NID #: 20096NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.60

MS 0.00

MS 0.00

Total: T

S N N T N D S 3

LWD: N

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  23.0 D (cm):   3.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: CO

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.60 0.55

0.00 0.00

0.00 0.00

1.57 1.10

0.00 0.00

0.00 0.00

0.70

0.00

0.00

30.0 32.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .1
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.85

0.00

0.00

Avg

31.00

0.20Avg:

..

 GP3Method:9.408761.6262663

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:109  275      D channel downstream of road crossingR:

F:109  276      U upstream of road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2080

 

Section Comments

C O M M E N T S

Incomplete:  Almost dry channel, therefore unable to take water chemistry.SITE CARD

S6.  Marginal stream, 80% downstream at first road crossing.  No fish habitat.  Little to no water.  Overall Marginal.CHANNEL



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2080

 

Site #: 2

Date: 2009/07/19

Site Lg: 50

Time: 11:10 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Sulphurets Creek

ILP #:  2080ILP Map#: 104B.048 NID #: 20092NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.20

MS 0.00

 

Total: A

T N N N N D N 2

LWD: N

LB SHP: S S

RIP: C

Dominant: C Subdom: G

D95:  20.0 D (cm):  10.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.80 1.50

0.00 0.00

1.90 1.20

0.00 0.00

1.50

0.00

79.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 2.0
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.68

0.00

0.00

Avg

79.00

0.87Avg:

..

 GP3Method:9.408537.6262928

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:109  265      D 79% downstream of road crossingR:

F:109  266      U 80% upstream of road crossingR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2080

 

Section Comments

C O M M E N T S

S6.  Extremely steep dry channel (80%).  No fish habitat.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2081

 

Site #: 1

Date: 2009/07/19

Site Lg: 100

Time: 11:30 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2081ILP Map#: 104B.058 NID #: 20093NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.20

 MS 0.50

 MS 0.18

Total: A

T T S S T D T 1

LWD: F

LB SHP: V V

RIP: S

Dominant: C Subdom: G

D95:  18.0 D (cm):   8.00 Morph: SP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

1.40 1.10

0.50 0.65

0.34

0.95 0.70

0.35 0.18

0.80

0.70

20.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.9

Cond.: 54

Method:  

Method:   T3

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.03

0.48

0.26

Avg

20.00

0.30Avg:

..

 GP3Method:9.408650.6263160

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat.  Steep gradient, narrow channel, gradient drops > 40% downstream of road.Other

P H O T O S

Photo Foc Lg Dir Comments

F:109  269  D from crossingR:

F:109  270      U from crossingR:

F:109  271      X at crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2081

 

Section Comments

S6.  No habitat, steep gradient, narrow channel, gradient drops > 40% downstream of road.  Overall Marginal.CHANNEL



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2081

 

Site #: 2

Date: 2009/07/19

Site Lg: 100

Time: 12:55 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2081ILP Map#: 104B.058 NID #: 20095NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.85

MS 0.78

MS 0.22

Total: T

D S N T N T N 3

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  21.0 D (cm):   7.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: CO

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.40 1.80

0.85 0.70

0.20 0.12

1.05 1.27

0.65 0.85

1.87

0.60

32.0 18.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.8

Cond.: 48

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.54

0.74

0.18

Avg

25.00

0.37Avg:

..

 GP3Method:9.408717.6263026

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat.Other

P H O T O S

Photo Foc Lg Dir Comments

F:109  273      D 32% gradientR:

F:109  274      U at road crossingR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2081

 

Section Comments

C O M M E N T S

S6.  Second crossing of ILP 2081 (higher).  Very open, no understory, steep, downstream of road crossing, eroded banks, low flow. No 
fish habitat.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2082

 

Site #: 1

Date: 2009/07/19

Site Lg: 50

Time: 12:10 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  2082ILP Map#: 104B.058 NID #: 20094NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCD.  No satellite reception therefore no UTMSITE CARD

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:109  272      D ponded water at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

2082

 

Section Comments

C O M M E N T S

NCD.  Seepage with some channel at road crossing.  Mostly subsurface flow and NCD.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2083

 

Site #: 1

Date: 2009/07/19

Site Lg: 100

Time: 14:20 Agency: C660 Crew:     KM/NM Fish Crd?:

Access: HMethod: GE

Local Name: Sulphurets Creek

ILP #:  2083ILP Map#: 104B.048 NID #: 20098NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.00

 MS 0.90

MS 0.16

Total: A

S D S N N S N 2

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: G

D95:  34.0 D (cm):   6.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: CO

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

2.30 2.50

0.75 0.30

2.00 2.20

0.70 0.20

42.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.8

Cond.: 83

Method:  

Method:   T5

Method:   P2

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.20

0.57

0.16

Avg

42.00

0.45Avg:

..

 GP3Method:9.408677.6262525

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  Poor - steepOther

Poor - few suitable substratesSpawning Habitat

Poor - no deep pools, steepOverWinter Habitat

Poor - low flow no poolsRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:109  282      D Steep 40% gradient downstream of road crossingR:

F:109  283      U Dry channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

2083

 

Section Comments

C O M M E N T S

S6.  Steep SP morphology, no pools almost dry.  No fish habitat.  Overall MarginalCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:109  284      X right bank at road crossingR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3000

 

Site #: 1

Date: 2009/07/11

Site Lg: 100

Time: 12:00 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Mitchell Creek

ILP #:  3000ILP Map#: 104B.049 NID #: 30001NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 5.00

MS 4.00

 

Total: T

N T N N N D N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: C Subdom: B

D95:  60.0 D (cm):  40.00 Morph: RP

B1

Pattern: IM

Islands: O

Coupling: DC

Confinement: UN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

8.50 5.50

6.00 5.00

5.00 6.50

3.00 4.00

7.00

4.50

4.0

3.0

3.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 8.4

Cond.: 114

Method:  GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Scouted banks

Avg

6.25

4.42

0.00

Avg

3.75

0.33Avg:

..

 GP3Method:9.416440.6262452

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - GoodOther

Poor - few deep poolsOverWinter Habitat

Poor - few pools, little coverRearing Habitat

Fair - frequent gravelsSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:2 0036      U upstream on faster sectionR:

F:2 0037      D slower side channelR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3000

 

Section Comments

C O M M E N T S

Incomplete:  No pool depths due to no pools presentSITE CARD

S5.  Moderately flowing side channel of Sulphurets.  Likely to maintain some flow year round.  Overall Important.CHANNEL



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3001

 

Site #: 2

Date: 2009/07/11

Site Lg: 80

Time: 12:45 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Sulphurets Creek

ILP #:  3001ILP Map#: 104B.049 NID #: 30003NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 20.00

MS 13.00

 MS 0.40

Total: T

N D N N N S N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: F Subdom: G

D95:  30.0 D (cm):  20.00 Morph: RPG

B1

Pattern: ME

Islands: O

Coupling: DC

Confinement: UN

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: INIT

RIP: S

STG: SHR

16.00 16.00

14.00 5.00

0.50 0.80

9.00 10.00

6.00 8.00

2.0

2.0

3.0

2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.5 .8
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH:

Cond.: 115

Method:  

Method:   T5

Method:     

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

14.20

9.20

0.57

Avg

2.25

0.57Avg:

..

 GP3Method:9.416540.6262458

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - GoodOther

Poor - few deep poolsOverWinter Habitat

Good - lots of pool, LWD coverRearing Habitat

Fair - some gravel, lots of sandSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:2 0038      X across at barR:

F:2 0039      U glide sectionR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3001

 

Group Observations
W I L D L I F E

 MAM Bear tracks in sandbar

Section Comments

C O M M E N T S

Incomplete:  Unable to take pH measurementSITE CARD

S5. Side channedl with lots of flow, good access, frequent pools and cover.  Overall Important.CHANNEL



Site

3

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3002

 

Site #: 3

Date: 2009/07/11

Site Lg: 100

Time: 14:06 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Sulphurets Creek

ILP #:  3002ILP Map#: 104B.049 NID #: 30005NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 21.00

MS 6.00

MS 0.20

Total: T

N N T N N D N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: C

D95:  50.0 D (cm):  40.00 Morph: RPG

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: OC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

26.00 9.00

13.00 11.00

0.10

10.00 13.00

11.50 17.00

5.00

17.50

1.0

4.0

2.0

2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.6

Cond.: 94

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

14.00

12.67

0.15

Avg

2.25

0.37Avg:

..

 GP3Method:9.415754.6262526

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Good - no barriersOther

Poor - few deep poolsOverWinter Habitat

Good - several off channel low flow areas, good cover by OVRearing Habitat

Poor - few gravels, mostly sand and finesSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3 0040      U side channelR:

F:3 0041      U start of site, enters Sulphurets hereR:



Site

3

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

3002

 

Section Comments

C O M M E N T S

S5.  Side channel just downstream from where Mitchell joins. Overall Important.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:3 0042      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

3003

 

Site #: 1

Date: 2009/07/11

Site Lg: 120

Time: 15:35 Agency: C660 Crew:      C660 Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  3003ILP Map#: 104B.059 NID #: 30007NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 6.00

MS 5.00

 

Total: T

N N N N N D N 1

LWD: N

LB SHP: V S

RIP: S

Dominant: C Subdom: G

D95:  20.0 D (cm):  15.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: S

STG: NA

17.00 7.00

13.00 6.00

6.00 12.00

5.00 5.00

4.50

4.00

2.0

2.0

3.0

2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH:

Cond.: 19

Method:  

Method:   T5

Method:     

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

8.75

6.33

0.00

Avg

2.25

0.30Avg:

..

 GP3Method:9.407243.6272984

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Good - good flow, no barriersOther

Poor - no deep poolsOverWinter Habitat

Poor - no pools, little coverRearing Habitat

Good - lots of gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:C1 0050      UR:

F:C1 0052      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

3003

 

Section Comments

C O M M E N T S

Incomplete: No pool depth due to no pools present; Unable to take pH measurementSITE CARD

S5.  Riffle section by WL. Good flow, consistent depth.  Numerous inlets on side under slow banks where water from WL is entering.  
Overall Important.

CHANNEL



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3004

 

Site #: 2

Date: 2009/07/11

Site Lg: 130

Time: 16:00 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  3004ILP Map#: 104B.058 NID #: 30009NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 13.00

 MS 11.00

 

Total: T

N N N T N D N 1

LWD: N

LB SHP: S U

RIP: S

Dominant: G Subdom: C

D95:  40.0 D (cm):  20.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: FC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: G

STG: NA

13.00 10.00

12.00 6.00

8.00 8.00

5.00 7.00

2.0

3.0

2.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.5 .6
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH:

Cond.: 12

Method:  

Method:   T5

Method:     

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

10.40

8.20

0.00

Avg

3.00

0.47Avg:

..

 GP3Method:9.407385.6273306

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: GoodOther

Poor - no deep poolsOverWinter Habitat

Good - lots of gravelSpawning Habitat

Poor - little coverRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:C2 0055      U smaller substrateR:

F:C2 0056      D larger substrateR:



Site

2

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3004

 

Section Comments

C O M M E N T S

Incomplete: No pool depths due to no pools present; Unable to take pH measurementSITE CARD

S5.  Substrate starts out cobble and increases to boulder upstream.  Transistion from WL to tree area.  Overal Marginal.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:C2 0057      X transistion point from WL to treesR:



Site

3

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3005

 

Site #: 3

Date: 2009/07/11

Site Lg: 70

Time: 16:38 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  3005ILP Map#: 104B.058 NID #: 30011NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 8.00

MS 8.00

MS 0.80

Total: T

N N T N N T N 1

LWD: N

LB SHP: S V

RIP: G

Dominant: R Subdom: B

D95:  70.0 D (cm):  30.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: G

STG: NA

7.00 6.00

7.00 7.00

0.50 0.40

5.00 11.00

5.00 9.00

13.00

8.00

5.0

4.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.6 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH:

Cond.: 20

Method:  

Method:   T5

Method:     

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

8.33

7.33

0.57

Avg

4.67

0.47Avg:

..

 GP3Method:9.407172.6272776

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: Upstream end of site

Lg

1

Hgt

1.5

Type

F    

Method

MS   

Method

MS   

NID

1

NID Map

104B.058     R: 1 F: 0060

Photo MethodAirPhoto

L: #: ..

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - numerousOther

Poor - steep but has poolsOverWinter Habitat

NoneRearing Habitat



Site

3

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3005

 

Section Comments

C O M M E N T S

S5.  Cascade pool section.  Site where road crossing is.  Overall Marginal.CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:C3 0061      U upstream end of siteR:

F:C3 0062      D dowstream through siteR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

3007

 

Site #: 1

Date: 2009/07/12

Site Lg: 145

Time: 14:05 Agency: C660 Crew:     SM JW Fish Crd?:

Access: HMethod: RF

Local Name: South Unuk River, SUNR

ILP #:  3007ILP Map#: 104B.038 NID #: 30015NID Map #: 104B.038

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 3.90

T 2.70

MS 0.20

Total: T

T 1

LWD: F

LB SHP: S S

RIP: N

Dominant: C Subdom: F

D95:  30.0 D (cm):  25.00 Morph: RPG

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP: S

STG: NA

18.00 5.50

10.00 4.00

0.30

7.00 9.50

5.00 6.00

11.00

5.50

4.0

5.0

2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH:

Cond.: 64

Method:  

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

9.15

5.53

0.25

Avg

3.67

0.40Avg:

9.409939.6248031

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Overall Important HabitatOther

Poor - no DPOverWinter Habitat

Good - poolsRearing Habitat

Poor - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3007 0078      UR:

F:3007 0081      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

3007

 

Section Comments

C O M M E N T S

S2 - main channel, side channel assessed.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

3008

 

Site #: 1

Date: 2009/07/12

Site Lg: 110

Time: 15:35 Agency: C660 Crew:     SM JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk River, UR1

ILP #:  3008ILP Map#: 104B.048 NID #: 30017NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 39.00

RF 18.00

MS 0.30

Total: T

S T 1

LWD: F

LB SHP: S S

RIP: N

Dominant: C Subdom: F

D95:  20.0 D (cm):  20.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: UN

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP: S

STG: NA

23.00 15.00

13.00 13.00

1.00

12.00 10.00

7.00 8.00

13.00

7.00

2.0

3.0

3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH:

Cond.: 110

Method:  

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

18.67

11.00

0.65

Avg

2.67

0.40Avg:

9.406783.6260575

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

P H O T O S

Photo Foc Lg Dir Comments

F:3008 0087      DR:

F:3008 0089      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3009

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 09:09 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3009ILP Map#: 104B.070 NID #: 30019NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.50

MS 0.52

MS 0.14

Total: M

N N N S N D N 2

LWD: N

LB SHP: S S

RIP: S

Dominant: G Subdom: F

D95:   5.00 D (cm):   4.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: C

STG: YF

0.31 0.88

0.30 0.59

0.06 0.12

0.31 0.59

0.28 0.78

0.12

0.75

0.69

19.0 20.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 11

pH: 8.3

Cond.: 169

Method:  

Method:   T3

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.56

0.53

0.11

Avg

19.50

0.10Avg:

..

 GP3Method:9.433567.6277561

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - fairOther

Poor - no deep poolsOverWinter Habitat

Good - lots of pools and coverRearing Habitat

Fair - some gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3009 0092      DR:

F:3009 0093      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3009

 

Section Comments

C O M M E N T S

S6. At start of road ~ 15 m from flag marked "end of tunnel, start of road access".  High gradient, likely not fish bearing, slope increases 
downstream.  Gradient barrier downstream (returned July 17, 09). Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3010

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 09:25 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3010ILP Map#: 104B.070 NID #: 30020NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.42

 MS 0.27

 MS 0.03

Total: A

N N N D N S N 3

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: G

D95:  10.0 D (cm):   4.00 Morph: SP

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: C

STG: YF

0.20 0.61

0.12 0.53

0.16 0.16

0.58 0.61

0.31 0.57

0.04 0.10

0.47

0.39

0.15

18.0 10.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.3

Cond.: 89

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.48

0.36

0.11

Avg

14.00

0.00Avg:

..

 GP3Method:9.433484.6277577

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

NoneOverWinter Habitat

Fair - poolsRearing Habitat

Poor - little waterSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3010 0094      DR:

F:3010 0095      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3010

 

Section Comments

C O M M E N T S

S6.  Gradient increases downstream according to map.  Very small stream, steps are already barrier at present flow level.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3011

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 09:47 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3011ILP Map#: 104B.070 NID #: 30021NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.33

MS 0.29

MS 0.04

Total: M

N N N S N D N 2

LWD: N

LB SHP: U U

RIP: S

Dominant: F Subdom: G

D95:   6.00 D (cm):   2.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: C

STG: YF

0.47 0.62

0.45 0.60

0.06 0.08

0.47 0.27

0.24 0.20

0.07

0.56

0.50

18.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.0

Cond.: 80

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.45

0.38

0.06

Avg

11.50

0.03Avg:

..

 GP3Method:9.433293.6277642

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

PoorOverWinter Habitat

Fair - poolsRearing Habitat

PoorSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3011 0096      DR:

F:3011 0097      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3011

 

Section Comments

C O M M E N T S

S6. Very steep gradient where creek joins larger creek downstream. Gradient barrier downstream on map. Occasional flow under moss. 
Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3012

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:02 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3012ILP Map#: 104B.070 NID #: 30022NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.433134.6277701

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat. Pooling of water at bottom of slope.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3012 0098      U showing stepR:

F:3012 0099      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3012

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3013

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:09 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3013ILP Map#: 104B.070 NID #: 30023NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.433039.6277766

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat.  Pooling at bas of willow plants. Pools disconnected.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3013 0100      UR:

F:3013 0101      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3013

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3014

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:12 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3014ILP Map#: 104B.070 NID #: 30024NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.433001.6277777

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Disconnected pools, end at road crossingOther

P H O T O S

Photo Foc Lg Dir Comments

F:3014 0102      U end of poolsR:

F:3014 0103      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3014

 

Section Comments

C O M M E N T S

Incomplete: Site card is NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3015

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:23 Agency: C660 Crew:      C660 Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3015ILP Map#: 104B.070 NID #: 30025NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.432750.6277859

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Pooling water ends at road crossingOther

P H O T O S

Photo Foc Lg Dir Comments

F:3015 0104      D poolsR:

F:3015 0105  U no poolsR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3015

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3016

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:34 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3016ILP Map#: 104B.070 NID #: 30026NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.62

MS 0.61

MS 0.23

Total: M

N N N N D S N 1

LWD: N

LB SHP: S S

RIP: C

Dominant: F Subdom: G

D95:  10.0 D (cm):   2.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: C

STG: YF

0.91 0.71

0.79 0.62

0.29 0.19

1.77 1.85

1.40 1.20

0.15 0.23

1.95

0.80

8.0 6.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.8

Cond.: 11

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.30

0.90

0.22

Avg

7.00

0.10Avg:

..

 GP3Method:9.432460.6277958

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

NoneOverWinter Habitat

Poor - disconnected poolsRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3016 0106      UR:

F:3016 0107  DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3016

 

Section Comments

C O M M E N T S

S6.  Semi disconnected pools, flow between some or across grass.  Gradient barrier downstream on map and very poor habitat at site.  
Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3017

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:51 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3017ILP Map#: 104B.070 NID #: 30027NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.432271.6278218

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Pooling down slopeOther

P H O T O S

Photo Foc Lg Dir Comments

F:3017 0108      UR:

F:3017 0109      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3017

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3018

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 10:56 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3018ILP Map#: 104B.070 NID #: 30028NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.432202.6278212

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Water - flowing down moss, no channelOther

P H O T O S

Photo Foc Lg Dir Comments

F:3018 0110      UR:

F:3018 0111      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3018

 

Section Comments

C O M M E N T S

Incomplete: Site card is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3020

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 11:18 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3020ILP Map#: 104B.070 NID #: 30029NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.431702.6278544

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:3020 0115      DR:

F:3020 0116      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3020

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3021

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 11:26 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3021ILP Map#: 104B.070 NID #: 30030NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.21

MS 1.09

MS 0.16

Total: A

N N N N N D S 3

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: NA

D95:   2.00 D (cm):   2.00 Morph: SP

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.68 0.94

0.66 0.88

0.21 0.23

0.11 0.73

1.08 0.61

1.85

1.21

4.0

13.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 7.4

Cond.: 20

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.92

0.92

0.20

Avg

7.33

0.23Avg:

..

 GP3Method:9.431767.6278606

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

NoneOverWinter Habitat

Fair - ponding and cover, low flow thoughRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3021 0117      DR:

F:3021 0118      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3021

 

Section Comments

C O M M E N T S

S6. Gradient barrier downstream on map.  Very poor habitat.  Low flow, likely to dry up/freeze except for a few small pools.  Overall 
Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3022

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 12:01 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3022ILP Map#: 104B.070 NID #: 30031NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.431805.6278713

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Drains depressionOther

P H O T O S

Photo Foc Lg Dir Comments

F:3022 0119      UR:

F:3022 0120      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3022

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3023

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 12:10 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3023ILP Map#: 104B.070 NID #: 30032NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.84

MS 0.54

MS 0.06

Total: M

N N N N D S N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: G Subdom: F

D95:  30.0 D (cm):  10.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NS

RIP: S

STG: NS

0.89 1.00

0.80 0.55

0.17 0.21

0.50 0.60

0.45 0.55

0.15 0.11

1.19

0.84

30.0 34.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 7.9

Cond.: 20

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.84

0.62

0.14

Avg

32.00

0.23Avg:

..

 GP3Method:9.431703.6278714

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

None - no deep poolsOverWinter Habitat

Poor - pools but frequent stepsRearing Habitat

Poor - little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3023 0121      DR:

F:3023 0122      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3023

 

Section Comments

C O M M E N T S

S6.  Frequent steps 30 -90 cm.  High slope, ~ 30% gradient.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3024

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 12:32 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3024ILP Map#: 104B.070 NID #: 30033NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.58

 MS 0.52

MS 0.17

Total: T

N N N T N D N 1

LWD: F

LB SHP: V U

RIP: M

Dominant: C Subdom: G

D95:  30.0 D (cm):  10.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: S

STG: SHR

0.95 1.04

0.70 0.90

0.10 0.12

1.30 0.85

1.23 0.80

0.12

1.12

0.80

25.0 26.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 7.7

Cond.: 18

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.97

0.82

0.13

Avg

25.50

0.03Avg:

..

 GP3Method:9.431698.6278797

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor - frequent steps ~ 30 - 90 cmOther

None - no deep poolsOverWinter Habitat

Fair - pools, good coverRearing Habitat

None - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3024 0123      DR:

F:3024 0124      U showing stepR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3024

 

Section Comments

C O M M E N T S

S6.  High gradient lots of steps, likely isolated pools lat in year.  Looks like flows into high gradient area on Map; gradient barrier 
downstream.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3025

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 12:50 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3025ILP Map#: 104B.070 NID #: 30034NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.81

MS 1.55

MS 0.19

Total: M

N S N N T D N 2

LWD: F

LB SHP: S S

RIP: M

Dominant: F Subdom: G

D95:  20.0 D (cm):   8.00 Morph: SP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NA

RIP: S

STG: NA

1.91 0.83

1.38 0.60

0.15 0.24

1.60 1.50

1.20 1.30

0.24 0.14

1.45

1.20

0.23

5.0 10.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.7

Cond.: 95

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.52

1.21

0.20

Avg

7.50

0.13Avg:

..

 GP3Method:9.431704.6278782

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: FairOther

Poor - no deep poolsOverWinter Habitat

Good - lots of coverRearing Habitat

Fair - some gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:302 0125      UR:

F:3025 0126      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3025

 

Section Comments

C O M M E N T S

S6.  Nice stream, lots of cover, pools.  Sampled downstream in 2008, NFC - gradient barrier downstream.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3026

 

Site #: 1

Date: 2009/07/11

Site Lg: 100

Time: 13:31 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3026ILP Map#: 104B.070 NID #: 30035NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 1.10

MS 0.96

MS 0.02

Total: M

N N N T S D N 2

LWD: N

LB SHP: S S

RIP: S

Dominant: G Subdom: F

D95:  20.0 D (cm):   4.00 Morph: SP

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.60 1.39

0.59 1.33

0.10 0.11

0.79 0.56

0.75 0.50

0.12 0.10

1.10

0.80

0.21

34.0

10.0

22.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 1

pH: 7.3

Cond.: 68

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.92

0.82

0.11

Avg

22.00

0.10Avg:

..

 GP3Method:9.431249.6278996

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Poor, steepOther

None - no deep poolsOverWinter Habitat

Fair - some poolsRearing Habitat

Poor - steep, little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3026 0127      DR:

F:3026 0128      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3026

 

Section Comments

C O M M E N T S

S6.  Steep stream, lots of steps, quite small, very steep below, levels off upstream drops off steeply below site (barrier).CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3027

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 13:59 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3027ILP Map#: 104B.070 NID #: 30036NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.431199.6279051

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Flows out from undergroundOther

P H O T O S

Photo Foc Lg Dir Comments

F:3027 0129      DR:

F:3027 0130      U flows from groundR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3027

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3029

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 14:57 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3029ILP Map#: 104B.070 NID #: 30038NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.431663.6279344

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:3029 0133      DR:

F:3029 0134      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3029

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3030

 

Site #: 1

Date: 2009/07/13

Site Lg: 100

Time: 15:21 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3030ILP Map#: 104B.070 NID #: 30039NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.49

MS 2.20

MS 0.12

Total: A

N S N N N D N 3

LWD: A

LB SHP: S U

RIP: S

Dominant: G Subdom: F

D95:  30.0 D (cm):  25.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

3.50 2.48

3.26 2.13

0.16 0.14

1.93 4.30

1.78 3.00

0.37 0.26

3.25

1.81

3.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .2
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 7.8

Cond.: 165

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.99

2.36

0.21

Avg

4.00

0.17Avg:

..

 GP3Method:9.432126.6279512

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat:  GoodOther

Poor - few deep poolsOverWinter Habitat

Good - lots of cover, LWD, and poolsRearing Habitat

Good - lots of gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3029 0135  DR:

F:3029 0136      U showing LWDR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3030

 

Section Comments

C O M M E N T S

S3.  Very nice stream, lots of structure, excellent flow, low gradient.  Confirmed fish bearing in 2008 sampling. Eroding banks at road 
crossing due to LWD in stream.  Overall Important.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3031

 

Site #: 1

Date: 2009/07/14

Site Lg: 100

Time: 13:16 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk

ILP #:  3031ILP Map#: 104B.070 NID #: 30041NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 0.85

 0.62

 0.00

Total: A

N N N N N D N 4

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: C

D95:  10.0 D (cm):   4.00 Morph: RPC

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.97 0.56

0.81 0.23

0.00 0.00

10.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH: 8.2

Cond.: 245

Method:  

Method:     

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.79

0.55

0.00

Avg

10.00

0.13Avg:

..

 GP3Method:9.434444.6280846

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

NoneOverWinter Habitat

Poor - cover but few poolsRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3031 0147      U showing where water comes out of hillsideR:

F:3031 0148      U showing where water comes out of hillsideR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3031

 

Section Comments

C O M M E N T S

Labelled 3030 on flag at siteSITE CARD

Not a stream at road crossing. Channel from mainstem ~ 10 m long, 3 channels all come from base of hill 10-20 m downstream of road 
crossing. Looks like snow melt drainage from above that flows underground.  Marked S6 at channel.  Only fished 100+ secs

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:3031 0149      U showing 10 m long channel sectionR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3032

 

Site #: 1

Date: 2009/07/14

Site Lg: 100

Time: 14:04 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3032ILP Map#: 104B.070 NID #: 30043NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 2.50

MS 1.20

MS 0.00

Total: T

N N N N N T N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: C Subdom: G

D95:  50.0 D (cm):  30.00 Morph: CPC

B1

Pattern: IM

Islands: N

Coupling: PC

Confinement: UN

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.70 1.90

1.60 1.70

0.00 0.00

2.30 3.60

1.90 2.10

0.00 0.00

2.30

1.60

0.00

40.0

25.0

32.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .2
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH: 8.2

Cond.: 148

Method:  

Method:     

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.55

1.68

0.00

Avg

32.33

0.23Avg:

..

 GP3Method:9.434679.6280990

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: PoorOther

None - no deep poolsOverWinter Habitat

None - no pools or coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3032 0150      UR:

F:3032 0151      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3032

 

Section Comments

C O M M E N T S

S6.  Steep gradient below site, barrier to upstream movement.  Stream is primarily run off from snowmelt above in steep avalance 
chute.  Labelled 3031 on flag in field. Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3033

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 11:21 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk

ILP #:  3033ILP Map#: 104B.070 NID #: 30044NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.436425.6281456

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat. Water alongside road crossing comes from undergroundOther

P H O T O S

Photo Foc Lg Dir Comments

F:3033 0156      DR:

F:3033 0157      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3033

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3034

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 11:32 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk

ILP #:  3034ILP Map#: 104B.070 NID #: 30045NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.61

MS 0.90

MS 0.00

Total: A

N S N N N D N 5

LWD: A

LB SHP: S S

RIP: S

Dominant: F Subdom: G

D95:  10.0 D (cm):   2.00 Morph: RPG

B1

Pattern: IR

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.30 1.20

0.90 0.80

0.00 0.00

0.80 1.10

0.70 0.90

0.00 0.00

1.40

0.85

0.00

1.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

>90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.2

Cond.: 230

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.24

0.84

0.00

Avg

1.50

0.13Avg:

..

 GP3Method:9.436442.6281426

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

NoneOverWinter Habitat

Poor - shallow, no pools, lots of coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3034 0158      UR:

F:3034 0159      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3034

 

Section Comments

C O M M E N T S

S4.  Very small shallow stream not likely to support fish but clost to mainstem. No barriers. Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3035

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 12:21 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk

ILP #:  3035ILP Map#: 104B.070 NID #: 30046NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.436676.6281512

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat.  Water seeping out of ground at bottom of slope. No continuos channel or flow.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3035 0160      UR:

F:3035 0161      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3035

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3036

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 15:09 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk

ILP #:  3036ILP Map#: 104B.070 NID #: 30047NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.437827.6281778

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat. Non continous ground water. Frequently goes underground or into stagnant pools.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3036 0136      UR:

F:3036 0162      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3036

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3037

 

Site #: 1

Date: 2009/07/15

Site Lg: 100

Time: 15:29 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3037ILP Map#: 104B.070 NID #: 30047NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.18

MS 0.66

MS 0.15

Total: M

N S N N N D N 1

LWD: F

LB SHP: S S

RIP: C

Dominant: F Subdom: C

D95:  30.0 D (cm):   4.00 Morph: NS

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: G

STG: SHR

1.81 1.35

0.55 0.81

0.03 0.12

1.72 1.07

0.76 1.15

0.04

1.13

0.81

1.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.5

Cond.: 207

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.38

0.79

0.09

Avg

1.50

0.07Avg:

..

 GP3Method:9.437997.6281895

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

None - no deep poolsOverWinter Habitat

Good - cover and some pools, off channelRearing Habitat

None - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3037 0164      DR:

F:3037 0165      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3037

 

Section Comments

C O M M E N T S

S4.  Off channel habitat from main stream.  Look fairly established, would provide rearing habitat if it maintains flow levels, whole 
channel ~ 100 m.  Follows along road route for whole length of channel.  Overall Marginal but good rearing habitat.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3038

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 10:00 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3038ILP Map#: 104A.061 NID #: 30048NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.438661.6282087

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

No fish habitat. Old dry channelOther

P H O T O S

Photo Foc Lg Dir Comments

F:3038 0168      DR:

F:3038 0169      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3038

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3039

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 10:27 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3039ILP Map#: 104A.061 NID #: 30049NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.00

MS 1.49

MS 0.10

Total: A

N N T N N D N 3

LWD: F

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  60.0 D (cm):  10.00 Morph: CPB

B1

Pattern: ST

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.38 1.25

0.80 0.70

0.05 0.06

3.27 1.47

1.05 0.92

0.10 0.12

1.58

1.30

50.0 35.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.2

Cond.: 25

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.99

1.04

0.09

Avg

42.50

0.00Avg:

..

 GP3Method:9.438849.6282112

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: None, too steepOther

NoneOverWinter Habitat

NoneRearing Habitat

None - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3039 0170      UR:

F:3039 0171      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3039

 

Section Comments

C O M M E N T S

S6. Very steep stream running down valley channel.  Numerous drops and LWD preven upstream movement. No fish habitat. Overall 
Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3040

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 10:54 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3040ILP Map#: 104A.061 NID #: 30050NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.438900.6282111

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Dry run-off channel. No fish habitatSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3040 0172      DR:

F:3040 0173      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3040

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3041

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 11:07 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3041ILP Map#: 104A.061 NID #: 30051NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.438942.6282146

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Dry old channel, hillsope run off.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3041 0174  DR:

F:3041 0175      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3041

 

Section Comments

C O M M E N T S

Incomplete site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3042

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 11:24 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3042ILP Map#: 104A.061 NID #: 30052NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.439045.6282143

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Dry run off channelOther

P H O T O S

Photo Foc Lg Dir Comments

F:3042 0176      UR:

F:3042 0177      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3042

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3043

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 11:32 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3043ILP Map#: 104A.061 NID #: 30053NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.64

MS 0.81

MS 0.17

Total: M

N D N N N T N 2

LWD: F

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95: 100.0 D (cm):  25.00 Morph: CPB

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: S

STG: YF

3.20 3.20

2.20 1.86

0.11 0.06

3.85 2.82

2.60 1.26

0.07 0.08

2.10

0.98

47.0 52.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 8.0

Cond.: 27

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.80

1.62

0.10

Avg

49.50

0.20Avg:

..

 GP3Method:9.439129.6282152

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: NoneOther

None - no deep poolsOverWinter Habitat

None - too steepRearing Habitat

None - no gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3043 0178      UR:

F:3043 0179      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3043

 

Section Comments

C O M M E N T S

S6.  Very steep stream with large boulders and numberous drops without pools.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3044

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 12:55 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3044ILP Map#: 104A.061 NID #: 30054NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.439506.6282155

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Dry run off channel. No fish habitat.Other

P H O T O S

Photo Foc Lg Dir Comments

F:3044 0180      DR:

F:3044 0181      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3044

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3045

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 13:56 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3045ILP Map#: 104A.061 NID #: 30055NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.440141.6282222

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Pooling of water in valley, no flowOther

P H O T O S

Photo Foc Lg Dir Comments

F:3045 0182      DR:

F:3045 0183      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3045

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3046

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 14:21 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3046ILP Map#: 104A.061 NID #: 30056NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.440440.6282158

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Pooling run off water - no flow, discontinuous. No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:3046 0184      XR:

F:3046 0185      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3046

 

Section Comments

C O M M E N T S

Incomplete: Site card is an NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3047

 

Site #: 1

Date: 2009/07/16

Site Lg: 100

Time: 14:32 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3047ILP Map#: 104A.061 NID #: 30057NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:

Method:

Method:

Method:

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.440580.6282119

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

H A B I T A T   Q U A L I T Y

CommentsName

Damp area, no channel, no flow.  No fish habitatOther

P H O T O S

Photo Foc Lg Dir Comments

F:3047 0186      DR:

F:3047 0187      U showing foliageR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3047

 

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3048

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 13:40 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3048ILP Map#: 104A.061 NID #: 30058NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 3.70

MS 2.10

MS 0.00

Total: T

N N N T N D N 1

LWD: N

LB SHP: S V

RIP: S

Dominant: C Subdom: F

D95:  30.0 D (cm):  18.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: UN

Wb Depth: 3.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

2.60 3.20

2.00 1.90

0.00 0.00

2.70 3.90

2.20 2.80

0.00 0.00

2.50

2.00

0.00

2.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 8.3

Cond.: 59

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

3.10

2.17

0.00

Avg

2.00

1.20Avg:

..

 GP3Method:9.432451.6277828

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: GoodOther

None - no deep poolsOverWinter Habitat

Good - lots of coverRearing Habitat

Good - some gravel, good flowSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3048 0190      DR:

F:3048 0191      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3048

 

Section Comments

C O M M E N T S

S3.  Nice stream, low gradient, good cover.  Flow length of stream, no visual barriers.  Canyon-like section still had snow, barrier 
underneath. Overall Important.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3049

 

Site #: 1

Date: 2009/07/17

Site Lg: 100

Time: 15:06 Agency: C660 Crew:     SM JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk River, EUR2

ILP #:  3049ILP Map#: 104B.070 NID #: 30059NID Map #: 104B.070

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 14.00

RF 9.00

 

Total: T

T T 1

LWD: NS

LB SHP: S S

RIP: S

Dominant: C Subdom: F

D95:  50.0 D (cm):  30.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: N

STG:

10.00 18.00

5.00 9.00

18.00 16.00

13.00 13.00

10.00

8.00

5.0

4.0

3.0

7.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NS

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .4
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 2

pH: 8.2

Cond.: 113

Method:  

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

14.33

9.50

0.00

Avg

4.75

0.40Avg:

9.431148.6278739

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Overall Important HabitatOther

Poor, no DPOverWinter Habitat

Fair - Some low current areas at edgeRearing Habitat

Fair - Gravel but fast flowSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3049 0194      UR:

F:3049 0195      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3049

 

Section Comments

C O M M E N T S

S2 - nice section of stream just downstream from confluence with smaller trib, little cover, fairly low gradientCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3051

 

Site #: 1

Date: 2009/07/18

Site Lg: 150

Time: 10:58 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3051ILP Map#: 104A.061 NID #: 30065NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 10.50

RF 8.00

MS 0.31

Total: T

N N T N N D N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: C

D95:  60.0 D (cm):  20.00 Morph: CP

B1

Pattern: ME

Islands: F

Coupling: DC

Confinement: OC

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

9.50 16.00

8.00 12.00

0.22 0.41

22.00 19.00

16.00 14.00

0.37

23.00

18.00

3.5

5.0

4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 8.7

Cond.: 99

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

16.67

12.67

0.33

Avg

4.17

0.43Avg:

..

 GP3Method:9.435832.6274836

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: GoodOther

Poor - few deep poolsOverWinter Habitat

Good - several deeper areas that will be nice pools at lower flowRearing Habitat

Fair - some gravel but mostly sandSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3051 0212      D Main channel (not fished)R:

F:3051 0213      D Side Channel (fished)R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3051

 

Section Comments

C O M M E N T S

S2.  Nice habitat, good complexity, few pools at mide flow but will be pooling at lower flows.  Nice off channel access to get around fast 
flowing section of main channel.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:3051 0214      U Side Channel (fished)R:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3052

 

Site #: 1

Date: 2009/07/18

Site Lg: 150

Time: 12:44 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3052ILP Map#: 104A.061 NID #: 30067NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 13.00

RF 10.00

MS 0.00

Total: M

S T N N N D N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: C Subdom: F

D95:  70.0 D (cm):  25.00 Morph: CPC

B1

Pattern: ME

Islands: O

Coupling: PC

Confinement: OC

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: INIT

RIP: S

STG: SHR

12.50 10.70

7.00 6.50

0.00 0.00

7.50 9.50

6.00 7.00

0.00 0.00

13.00 14.50

11.00 12.00

0.00 0.00

4.0

4.0

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.4 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 8.6

Cond.: 195

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

11.53

8.50

0.00

Avg

4.33

0.40Avg:

..

 GP3Method:9.437125.6281092

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration: GoodOverWinter Habitat

Fair - no pools but cover from SWD and LWDRearing Habitat

Good - lots of gravel with side areas of lower flowSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3052 0215      UR:

F:3052 0216      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3052

 

Section Comments

C O M M E N T S

S2.  Fairly low gradien section, lots of LWD and SWD to provide structure and refuge fairly good bar rearing.  Shallow area, could be 
suitable for spawning.  Overall Important.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3053

 

Site #: 1

Date: 2009/07/18

Site Lg: 100

Time: 14:28 Agency: C660 Crew:     SM/JW Fish Crd?:

Access: HMethod: RF

Local Name: Unuk

ILP #:  3053ILP Map#: 104A.061 NID #: 30069NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

RF 10.50

RF 9.00

MS 0.20

Total: M

N T T N N D N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  70.0 D (cm):  25.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

13.00 18.00

12.00 16.00

0.40 0.40

11.00 9.50

9.00 8.00

13.00

10.00

3.5 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.5 .6
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 8.4

Cond.: 172

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

12.50

10.67

0.33

Avg

3.75

0.47Avg:

..

 GP3Method:9.438222.6282191

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat: Good - low gradient section with few poolsOther

Poor - no deep poolsOverWinter Habitat

Good - slight areaa with pools and SWD/LWD coverRearing Habitat

Poor - littte suitable gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:3053 0220      U from bottom of siteR:

F:3053 0221      D from top of siteR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104A.061

ILP #

3053

 

Section Comments

C O M M E N T S

S2.  Good habitat with cover/pools from SWD/LWD. OV on RB provides more cover. Grafient increases below site.  McElhanney bridge 
crossing at top of site for road route.  Overall Important.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5510

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 08:35 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5510ILP Map#: 104B.068 NID #: 55010NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.82

MS 0.45

MS 0.15

Total: T

N N N D N S N 1

LWD: N

LB SHP: S V

RIP: S

Dominant: C Subdom: G

D95:  25.0 D (cm):   9.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: INIT

RIP: S

STG: INIT

0.91 0.73

0.48 0.69

0.08 0.19

0.49 0.73

0.37 0.53

0.57

0.49

5.0 8.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.2

Cond.: 44

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.71

0.50

0.14

Avg

6.50

0.10Avg:

..

 GP3Method:9.407021.6274999

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - steepOther

None - no deep poolsOverWinter Habitat

NoneRearing Habitat

Poor - Little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0026      UR:

F:1 0027      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5510

 

Section Comments

C O M M E N T S

S6.  Gradient barrier downstream of site (> 30%). Small stream along edge of ridge. Overall MarginalCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5511

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 08:48 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5511ILP Map#: 104B.068 NID #: 55011NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 4.20

MS 3.60

 

Total: T

N N N N N N D 0

LWD: N

LB SHP: S S

RIP: N

Dominant: F Subdom: G

D95:  10.0 D (cm):   4.00 Morph: CP

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: OC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP: N

STG:

1.40 0.30

1.10 2.70

0.60 0.50

0.56 0.32

0.45

0.45

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

0%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 8.1

Cond.: 62

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.24

1.45

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407006.6274927

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - steepOther

NoneOverWinter Habitat

Poor -little coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0028      UR:

F:1 0029      D showing dropR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5511

 

Section Comments

C O M M E N T S

Incomplete: No pool depths due to no pools presenceSITE CARD

S6. Small drainage stream.  Steep drop off below site.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5512

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 09:03 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5512ILP Map#: 104B.068 NID #: 50012NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407037.6274653

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

Water draining out of channel.  No fish habitiat. NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0030      U showing start of waterR:

F:1 0031      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5513

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 09:08 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5513ILP Map#: 104B.068 NID #: 55013NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407051.6274615

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete: Site is a NCDSITE CARD

Drainage water flowing out of hill.  Dry above road crossing.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0032      UR:

F:1 0033      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5514

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 09:35 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5514ILP Map#: 104B.068 NID #: 55014NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.35

MS 0.31

 

Total: T

N N N N N S D 1

LWD: N

LB SHP: S S

RIP: G

Dominant: F Subdom: NA

D95:   0.00 D (cm):   0.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: G

STG: SHR

0.30 0.19

0.27 0.16

0.62 0.90

0.42 0.69

0.40

0.36

6.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.3

Cond.: 12

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.46

0.37

0.00

Avg

5.00

0.00Avg:

..

 GP3Method:9.407028.6273903

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - low flowOther

NoneOverWinter Habitat

Poor - few poolsRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0034      UR:

F:1 0035      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5514

 

Section Comments

C O M M E N T S

Incomplete:  No pool depths due to no pools presentSITE CARD

S6.  Water flowing over moss draining wetted depression along side road route.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5515

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 09:55 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5515ILP Map#: 104B.068 NID #: 55015NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.35

MS 0.36

MS 0.10

Total: T

N N N S N D S 1

LWD: N

LB SHP: S S

RIP: G

Dominant: F Subdom: NA

D95:  10.0 D (cm):   4.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: PS

RIP: G

STG: PS

0.39 0.27

0.35 0.27

0.55 0.45

0.46 0.42

0.30

0.30

6.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.1

Cond.: 23

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.39

0.36

0.10

Avg

5.00

0.13Avg:

..

 GP3Method:9.407060.6273592

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - PoorOther

NoneOverWinter Habitat

Fair - cover goodRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0036      UR:

F:1 0037      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5515

 

Section Comments

C O M M E N T S

S6.  Small stream drops off hillslope below site gradient barrier.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5516

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 10:07 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5516ILP Map#: 104B.068 NID #: 55016NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 0.55

MS 0.55

 

Total: T

N N N D N S S 1

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: G

D95:  25.0 D (cm):   5.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: PS

RIP: S

STG: PS

0.79 0.30

0.79 0.30

0.45 0.32

0.45 0.32

0.37

0.37

3.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 7

pH: 8.0

Cond.: 19

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.46

0.46

0.00

Avg

3.50

0.10Avg:

..

 GP3Method:9.407090.6273429

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - PoorOther

NoneOverWinter Habitat

PoorRearing Habitat

Poor - little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0038      UR:

F:1 0039      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5516

 

Section Comments

C O M M E N T S

Incomplete: No pool depths due to no pools presentSITE CARD

S6.  Steep grade below site; barrier.  Site 2, same cr as 5515.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5517

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 10:52 Agency: C660 Crew:      C660 Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5517ILP Map#: 104B.068 NID #: 55017NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.42

MS 0.35

MS 0.20

Total: T

D T S 1

LWD: N

LB SHP: S S

RIP: G

Dominant: F Subdom: G

D95:  10.0 D (cm):   3.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: FC

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: G

STG: SHR

0.50 0.42

0.42 0.27

0.10

0.86 0.51

0.61 0.39

0.55

0.38

6.0 8.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.8

Cond.: 15

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.54

0.40

0.15

Avg

7.00

0.07Avg:

..

 GP3Method:9.407046.6272895

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - PoorOther

None - no deep poolsOverWinter Habitat

Fair - okay coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0040      UR:

F:1 0041      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5517

 

Section Comments

C O M M E N T S

S6. Very small stream flowing through moss.  Flows in many places.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5518

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 11:23 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5518ILP Map#: 104B.068 NID #: 55018NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 6.50

 MS 5.50

 MS 0.20

Total: M

N N N S N D N 1

LWD: N

LB SHP: S S

RIP: S

Dominant: C Subdom: G

D95:  40.0 D (cm):   1.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: 2.0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

5.00 6.70

4.70 6.20

0.15 0.30

9.00 7.70

8.10 0.50

6.00

5.50

2.0 4.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

2.0 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.9

Cond.: 48

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

6.82

5.08

0.22

Avg

3.00

1.43Avg:

..

 GP3Method:9.407137.6272593

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Poor - no deep poolsOverWinter Habitat

Fair - some good areas by bankRearing Habitat

Fair - gravel patchesSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0042      UR:

F:1 0043      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5518

 

Section Comments

C O M M E N T S

Very nice section of stream, lots of flow but no too fast.  Gradien barrier DS at Coulter Creek.  Overall Important.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5519

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 12:00 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5519ILP Map#: 104B.068 NID #: 55019NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.51

MS 0.51

MS

Total: M

N N N S N D N 2

LWD: N

LB SHP: U U

RIP: S

Dominant: F Subdom: G

D95:  20.0 D (cm):   4.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: DC

Confinement: FC

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.77 0.49

0.47 0.49

0.20 0.20

0.65 0.42

0.60 0.42

0.53

0.53

2.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.2

Cond.: 45

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.56

0.50

0.20

Avg

1.50

0.23Avg:

..

 GP3Method:9.407325.6271906

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - GoodOther

None - no deep poolsOverWinter Habitat

Good - lots of coverRearing Habitat

None - poor gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0044      UR:

F:1 0045      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5519

 

Section Comments

C O M M E N T S

S6.  Barrier downstream at Coulter Creek.  Overall Important.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5520

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 13:05 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5520ILP Map#: 104B.068 NID #: 55020NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.29

MS 0.27

 MS 0.31

Total: M

N N N S N D N 1

LWD: N

LB SHP: U U

RIP: G

Dominant: F Subdom: NA

D95:   0.01 D (cm):   0.01 Morph: CP

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: G

STG: SHR

0.39 0.47

0.35 0.41

0.22 0.23

0.42 0.40

0.37 0.36

0.42

0.34

5.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 12

pH: 7.9

Cond.: 18

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.40

0.35

0.25

Avg

4.00

0.20Avg:

..

 GP3Method:9.407466.6271480

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - FairOther

Poor - no deep poolsOverWinter Habitat

Fair - cover and poolsRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0048      UR:

F:1 0049      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5520

 

Section Comments

C O M M E N T S

S6.  Outlet of lake/pond.  Gradient barrier downstream at Coulter Creek.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5521

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 13:32 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5521ILP Map#: 104B.068 NID #: 55021NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 0.57

MS 0.42

 

Total: A

N N N N N D S 2

LWD: F

LB SHP: S S

RIP: S

Dominant: F Subdom: NA

D95:   0.01 D (cm):   0.01 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.50 0.62

0.37 0.51

0.46 0.42

0.44 0.36

0.22

0.22

4.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 7.8

Cond.: 74

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.46

0.39

0.00

Avg

4.50

0.20Avg:

..

 GP3Method:9.407317.6271289

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - numerous stepsOther

None - no deep poolsOverWinter Habitat

Good - abundant coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0050      UR:

F:1 0051      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5521

 

Section Comments

C O M M E N T S

Incomplete: No pool depths due to no pools presentSITE CARD

S6. Steps formed by LWD.  Flows through moss. Barrier downstream at Coulter Creek.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5522

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 12:20 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5522ILP Map#: 104B.068 NID #: 55022NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 0.45

 MS 0.25

MS 0.11

Total: A

N N N S N D N 2

LWD: N

LB SHP: S U

RIP: S

Dominant: F Subdom: G

D95:   5.00 D (cm):   2.00 Morph: CP

B1

Pattern: IM

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

0.37 0.49

0.20 0.31

0.23

0.36 0.29

0.27 0.22

0.42

0.30

12.0 14.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .2
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 8.1

Cond.: 17

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.40

0.26

0.17

Avg

13.00

0.20Avg:

..

 GP3Method:9.407535.6271741

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - steepOther

NoneOverWinter Habitat

Fair - good cover and frequent poolsRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0046      UR:

F:1 0047      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5522

 

Section Comments

C O M M E N T S

S6.  Steep flowing through moss down to pond.  Gradient barrier downstream on Coulter Creek.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5525

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 10:15 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek

ILP #:  5525ILP Map#: 104B.068 NID #: 55025NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.70

 MS 2.30

MS 0.11

Total: A

S D 3

LWD: A

LB SHP: V V

RIP: C

Dominant: G Subdom: F

D95:  30.0 D (cm):  20.00 Morph: CP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: EN

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.10 2.00

0.89 1.60

0.23

2.40 2.70

1.90 2.10

4.10

4.00

8.0

80.0

23.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .2
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 8.6

Cond.: 50

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

2.50

2.13

0.17

Avg

37.00

0.20Avg:

..

 GP3Method:9.407506.6270888

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - None - barrier at boulderOther

Poor - few deep poolsOverWinter Habitat

None - too steepRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0061      UR:

F:1 0062      D showing falls under boulderR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5525

 

Section Comments

C O M M E N T S

S6.  Entrenched steep stream.  Saw falls below site when in helicopter.  Water falls underneath huge boulder ~ 10 m.  Location right at 
56 point on map.  Overall Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5526

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 10:35 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5526ILP Map#: 104B.068 NID #: 55029NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.42

MS 0.36

MS 0.07

Total: A

N N N N N D S 1

LWD: N

LB SHP: V V

RIP: S

Dominant: B Subdom: G

D95:  10.0 D (cm):   3.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.45 0.30

0.41 0.27

0.12 0.15

0.30 0.36

0.26 0.31

0.35

0.33

19.0 26.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .0
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.4

Cond.: 45

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.36

0.32

0.11

Avg

22.50

0.03Avg:

..

 GP3Method:9.407650.6270702

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - PoorOther

None - no deep poolsOverWinter Habitat

Poor - steep, but lots of coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0064      UR:

F:1 0065      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5526

 

Section Comments

C O M M E N T S

S6.  Poor Habitat, water flowing over bedrock with few pools and steep gradient.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5527

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 12:07 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5527ILP Map#: 104B.068 NID #: 55030NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 2.20

MS 0.62

 

Total: A

N N N N N D N 4

LWD: N

LB SHP: S S

RIP: S

Dominant: C Subdom: G

D95:  25.0 D (cm):   5.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: CO

Confinement: OC

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: SHR

RIP: S

STG: SHR

1.50 2.00

0.75 1.50

1.60 1.30

0.82 0.76

1.80

0.74

4.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 8.2

Cond.: 23

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: Rafted debris

Avg

1.73

0.86

0.00

Avg

3.50

0.00Avg:

..

 GP3Method:9.407668.6269997

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Fair - low grade at siteOther

None - no deep poolsOverWinter Habitat

Poor - lots of cover but shallow and no poolsRearing Habitat

Poor - gravel but poor qualitySpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0066      UR:

F:1 0067      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5527

 

Group Observations
W I L D L I F E

 MAM Moose tracks across site

Section Comments

C O M M E N T S

Incomplete:  No pool depths due to no pools presentSITE CARD

S6. Low grade.  Exposed crumbly rock substrate, no instream vegetation at all.  Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5528

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 12:30 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5528ILP Map#: 104B.068 NID #: 55031NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCD; No UTM due to no satellite reception but ~ 200 m down road of ILP 5527, site 1SITE CARD

P H O T O S

Photo Foc Lg Dir Comments

F:1 0068      UR:

F:1 0071      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5529

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 12:47 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5529ILP Map#: 104B.068 NID #: 55032NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.62

 MS 0.47

MS 0.08

Total: A

N N N N N D S 4

LWD: F

LB SHP: U U

RIP: S

Dominant: G Subdom: F

D95:  20.0 D (cm):   3.00 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.42 0.86

0.36 0.52

0.10 0.12

0.78 0.80

0.75 0.78

0.80

0.77

3.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .2
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 7.6

Cond.: 28

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.71

0.61

0.10

Avg

2.50

0.10Avg:

..

 GP3Method:9.407801.6269764

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - GoodOther

Poor - no deep poolsOverWinter Habitat

Good - lots of cover and poolsRearing Habitat

Fair - some nice gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0078      DR:

F:1 0079      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5529

 

Section Comments

C O M M E N T S

S6.  Barrier downstream at Coulter Creek.  Nice habitat, good complexity, low gradient.  Overall Important.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5530

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 13:23 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5530ILP Map#: 104B.068 NID #: 55033NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.40

MS 0.26

MS 0.10

Total: A

N S N N N D N 4

LWD: A

LB SHP: S S

RIP: S

Dominant: F Subdom: NA

D95:   0.01 D (cm):   0.01 Morph: CP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.50 0.70

0.32 0.50

0.08

0.62 0.50

0.48 0.39

0.50

0.45

3.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .1
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 7.6

Cond.: 47

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.54

0.40

0.09

Avg

2.50

0.03Avg:

..

 GP3Method:9.407763.6269632

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

S6.  Poor habitat.  Disconnected pools.  Barrier downstream at Coulter Creek.  Overall Marginal.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0080      UR:

F:1 0081      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5531

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 13:50 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5531ILP Map#: 104B.068 NID #: 55034NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCD.  No reception/signal therefore no UTM.SITE CARD

Wetted depression full of skunk cabbage and ferns.  No flowing water.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0082      DR:

F:1 0083      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5532

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 16:35 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5532ILP Map#: 104B.068 NID #: 55035NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 MS 0.90

MS 0.47

 MS 0.10

Total: A

S N N N N D N 4

LWD: F

LB SHP: S S

RIP: S

Dominant: G Subdom: C

D95:  25.0 D (cm):   3.00 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.85 1.20

0.49 0.58

0.12 0.60

1.30 1.27

0.79 0.80

1.30

3.85

10.0 12.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .1
No Vis.Ch.:

Tribs.:

FSZ:

71-90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 9

pH: 8.0

Cond.: 42

Method: GE

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: SWD IN STREAM

Avg

1.14

1.16

0.27

Avg

11.00

0.10Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Fair - some large drops ~ 45 cmOther

None - no deep poolsOverWinter Habitat

Good - lots of poolsRearing Habitat

Poor - poor gavelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0084  UR:

F:1 0085      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5532

 

Section Comments

C O M M E N T S

S6.  Small stream over angular rock.  Substrate lots of SWD in stream.  Barrier downstream at Coulter Creek.  Stream crossing road 
again ~ 50 cm upstream.  Near end of switchback.  Overall - Marginal.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5533

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 15:10 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5533ILP Map#: 104B.068 NID #: 55036NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 0.00

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407934.6268867

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

Wetted devil's club area.  No flow.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0087      UR:

F:1 0088      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5534

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 15:27 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5534ILP Map#: 104B.068 NID #: 55037NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.56

MS 0.42

MS 0.05

Total: A

N N N S N D N 5

LWD: N

LB SHP: S S

RIP: S

Dominant: F Subdom: NA

D95:   0.01 D (cm):   0.01 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.62 0.49

0.46 0.39

0.04 0.02

0.60 0.55

0.51 0.45

0.70

0.44

4.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NA

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.1 .0
No Vis.Ch.:

Tribs.:

FSZ:

>90%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 7.4

Cond.: 59

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.59

0.44

0.04

Avg

4.50

0.07Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - little flowOther

NoneOverWinter Habitat

Fair - good coverRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0089      UR:

F:1 0090      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5534

 

Section Comments

C O M M E N T S

Incomplete:  No satellite reception therefore no UTMSITE CARD

S6.  Small stream, frequently flows under SWD jams.  Barrier downstream at Coulter Creek.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5535

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 15:57 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5535ILP Map#: 104B.068 NID #: 55038NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCD.  No satellite reception therefore no UTMSITE CARD

Water flows upstream.  Flow through moss and SWD.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0092      UR:

F:1 0093      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5536

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 16:15 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5536ILP Map#: 104B.068 NID #: 55039NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

 GP3Method:9.407628.6268304

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

S6.  Gradient barrier downstream at Coulter Creek.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0094      UR:

F:1 0095      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5537

 

Site #: 1

Date: 2009/09/12

Site Lg: 100

Time: 16:55 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Coulter Creek

ILP #:  5537ILP Map#: 104B.068 NID #: 55040NID Map #: 104B.068

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.73

 MS 0.65

 MS 0.10

Total: A

N S N N N D N 3

LWD: A

LB SHP: V V

RIP: S

Dominant: F Subdom: G

D95:   8.00 D (cm):   2.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: CO

Wb Depth: .1

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.70 0.76

0.66 0.72

0.12 0.08

0.63 0.66

0.59 0.62

0.68

0.64

4.0 6.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .1
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 10

pH: 8.0

Cond.: 79

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.69

0.65

0.10

Avg

5.00

0.13Avg:

..

 GP3Method:9.407571.6267899

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - frequent SWD and LWD jamsOther

NoneOverWinter Habitat

Fair - good cover, poolsRearing Habitat

Poor - little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0096      UR:

F:1 0097      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

5537

 

Section Comments

C O M M E N T S

S6.  Gradient barrier downstream at Coulter CreekCHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5538

 

Site #: 1

Date: 2009/09/13

Site Lg: 100

Time: 09:45 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Mitchell Creek

ILP #:  5538ILP Map#: 104B.059 NID #: 55041NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 10.00

MS 9.80

 

Total: M

N N N N N D N

LWD: F

LB SHP: V V

RIP: S

Dominant: C Subdom: G

D95:  45.0 D (cm):  25.00 Morph: RP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: EN

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

9.80 7.90

9.20 7.60

7.80 8.40

7.80 8.20

8.50

8.00

4.0 3.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 9.0

Cond.: 114

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

8.73

8.43

0.00

Avg

3.50

0.00Avg:

..

 GP3Method:9.416725.6262799

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - GoodOther

Fair - probably deepOverWinter Habitat

PoorRearing Habitat

None - too fastSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0100      UR:

F:1 0101      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5538

 

Section Comments

C O M M E N T S

Incomplete: Unable to measure depths due to safety concerns therefore no pool or WB depths.SITE CARD

S5.  Barrier downstream.  Rapid entrenched section at road crossing.  Overall Important.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.059

ILP #

5539

 

Site #: 1

Date: 2009/09/13

Site Lg: 100

Time: 10:13 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Mitchell Creek

ILP #:  5539ILP Map#: 104B.059 NID #: 55042NID Map #: 104B.059

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total:

LWD:

LB SHP:

RIP:

Dominant: Subdom:

D95: D (cm): Morph:

B1

Pattern:

Islands:

Coupling:

Confinement:

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG:

RIP:

STG:

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST:

width width width width width width width

Reach #: 1.0

Method I:

Method II:

    

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method:  

Method:     

Method:     

Method:     

Method:     Turb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.00

0.00

0.00

Avg

0.00

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

Section Comments

C O M M E N T S

Incomplete:  Site is a NCDSITE CARD

Water bubbling out of hillslope.  Non continuous.  NCDCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:1 0102      U showing start of waterR:

F:2 0103      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5541

 

Site #: 1

Date: 2009/09/13

Site Lg: 100

Time: 10:40 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Sulphurets Creek

ILP #:  5541ILP Map#: 104B.049 NID #: 55044NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.45

 MS 0.36

MS 0.03

Total: A

S N N N N D N 3

LWD: F

LB SHP: S S

RIP: S

Dominant: C Subdom: F

D95:  10.0 D (cm):   0.50 Morph: SP

B1

Pattern: ME

Islands: N

Coupling: PC

Confinement: OC

Wb Depth: .0

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

0.40 0.32

0.35 0.27

0.06 0.10

0.36 0.34

0.26 0.31

0.08

0.40

0.35

6.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.0 .0
No Vis.Ch.:

Tribs.:

FSZ:

41-70%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 8

pH: 9.2

Cond.: 194

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.38

0.32

0.07

Avg

5.50

0.00Avg:

..

    Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration Habitat - Poor - SWD blockagesOther

NoneOverWinter Habitat

FairRearing Habitat

NoneSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0106      UR:

F:1 0107      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5541

 

Section Comments

C O M M E N T S

Incomplete: No satellite reception therefore no UTM.  ~ 20 m downstream of ILP 5540, site 1.SITE CARD

S6.  Small stream flowing through SWD. Overall Marginal.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5542

 

Site #: 1

Date: 2009/09/13

Site Lg: 100

Time: 11:00 Agency: C660 Crew:     SM/TH Fish Crd?:

Access: HMethod: RF

Local Name: Sulphurets Creek

ILP #:  5542ILP Map#: 104B.049 NID #: 55045NID Map #: 104B.049

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 6.80

MS 5.00

 MS 0.80

Total: M

N S N N N D N 1

LWD: F

LB SHP: S S

RIP: S

Dominant: B Subdom: C

D95:  80.0 D (cm):  25.00 Morph: CPB

B1

Pattern: ME

Islands: O

Coupling: PC

Confinement: FC

Wb Depth: .4

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

14.00 8.00

10.20 6.80

0.06

8.00 7.50

6.50 5.60 7.10

6.0 5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: C

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

    

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 9.2

Cond.: 91

Method:  

Method:   T5

Method:   P3

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

8.86

6.87

0.43

Avg

5.50

0.40Avg:

..

 GP3Method:9.416300.6262790

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Migration - GoodOther

Fair - few deep poolsOverWinter Habitat

Good - cover and nice poolsRearing Habitat

Poor - little gravelSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1 0108      UR:

F:1 0109      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.049

ILP #

5542

 

Section Comments

C O M M E N T S

S5.  Nice section, lots of structure and cover.  Cascades with in site are possbile.  Downstream barrier on Sulphurets.  Overall Important.CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6002

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 09:20 Agency: C660 Crew:     DF JW Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek, CC1

ILP #:  6002ILP Map#: 104B.058 NID #: 3NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 8.40

T 8.70

MS 0.18

Total: A

S D N S S S N 1

LWD: A

LB SHP: S S

RIP: M

Dominant: C Subdom: G

D95:   7.00 D (cm):   7.00 Morph: SPR

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: 1.6

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: M

STG: YF

11.10 16.50

4.70 4.15

0.57 0.64

13.90 8.80

2.70 5.00

0.50 0.60

16.50

5.60

0.62

1.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.5 1.3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 6.6

Cond.: 110

Method: GE

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

12.53

5.14

0.52

Avg

1.50

1.47Avg:

9.407728.6266354

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Good - deep pools, good coverOverWinter Habitat

Fair - gravel and cobbleSpawning Habitat

Fair - low flow, good coverRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:6002  403      DR:

F:6002  404      XR:

F:6002  405      UR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6002

 

Section Comments

C O M M E N T S

S3 - caught majority of fish in deep pools with lots of LWD and SWD providing cover along with some undercut banks. Good rearing 
habitat.

CHANNEL



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6003

 

Site #: 1

Date: 2009/09/10

Site Lg: 100

Time: 13:30 Agency: C660 Crew:     DF JW Fish Crd?:

Access: HMethod: GE

Local Name: Coulter Creek, CC2 (south of coulter ck)

ILP #:  6003ILP Map#: 104B.058 NID #: 5NID Map #: 104B.058

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 4.50

T 2.28

MS 0.23

Total: A

S D N T S T T 2

LWD: A

LB SHP: S S

RIP: C

Dominant: C Subdom: G

D95:  21.0 D (cm):  10.00 Morph: RP

B1

Pattern: IM

Islands: N

Coupling: DC

Confinement: UN

Wb Depth: .8

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

4.85 7.90

2.80 3.00

0.34 0.27

6.45 5.25

3.40 4.60

0.47 0.17

5.60

3.47

0.20

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.7 .8
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.5

Cond.: 118

Method: GE

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

5.76

3.26

0.28

Avg

0.00

0.77Avg:

9.407503.6265710

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: no sat coverage, ~200m upstream of mouth

Lg

1

Hgt

.6

Type

F    

Method

MS   

Method

MS   

NID

6

NID Map

104B.058  GP3R: 6003 F: 422 

Photo MethodAirPhoto

L: #: 9.407503.6265710

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

Good - for fry and juv fish, cover = deep pools formed by log jams, some undercut banks and SWDRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6003

 

Section Comments

C O M M E N T S

S3 - possible spawning area, saw 2 adult fish following each other. Step pool with some riffles.CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:6003  419      UR:

F:6003  420      XR:

F:6003  421      DR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

6004

 

Site #: 1

Date: 2009/09/12

Site Lg: 174

Time: 10:00 Agency: C660 Crew:     DF JW Fish Crd?:

Access: HMethod: T

Local Name: Unuk River, ECM9

ILP #:  6004ILP Map#: 104B.069 NID #: 11NID Map #: 104B.069

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

T 31.00

T 11.00

MS 0.51

Total: M

T S D N S T N 1

LWD: NS

LB SHP: S S

RIP: M

Dominant: B Subdom: C

D95: 200.0 D (cm):  14.00 Morph: CPB

B1

Pattern: SI

Islands: N

Coupling: PC

Confinement: FC

Wb Depth: 1.2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: PS

RIP: M

STG: PS

18.00 28.00

13.00 16.00

35.00 21.00

20.00 15.00

23.00

15.00

3.0 2.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NS

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.7 1.6
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 3

pH: 7.9

Cond.: 105

Method: GE

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

26.00

15.00

0.51

Avg

2.50

1.50Avg:

9.421216.6280921

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Overall Important HabitatOther

Good - may have felt spawning gravel while shocking but water is turbid so could not get a visualSpawning Habitat

Good - substantial flow- one area with good wetted depth (side pool)OverWinter Habitat

Fair - primary cover for fish is boulder. Strong flow so majority of fish habitat is on softer waterRearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:6004  466      UR:

F:6004  467      XR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

6004

 

Section Comments

C O M M E N T S

S2 - caught BT in deeper eddies, juv Dv in deeper eddies and slow flowing h20. caught fry amongst boulders near the bank and in the 
small side channel

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:6004  468      DR:

F:6004  479     NS LWD and SWD providing cover for fryR:

F:6004  480     NS side channel, good rearing habitat for fryR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

6006

 

Site #: 1

Date: 2009/09/13

Site Lg: 300

Time: 12:30 Agency: C660 Crew:     DF JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River, UR2

ILP #:  6006ILP Map#: 104B.037 NID #: 14NID Map #: 104B.037

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

GE 120.00

GE 40.00

 

Total: M

S D T N S N N 1

LWD: NS

LB SHP: S S

RIP: M

Dominant: C Subdom: G

D95:  57.0 D (cm):  57.00 Morph: RP

B1

Pattern: IR

Islands: N

Coupling: PC

Confinement: OC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: YF

RIP: D

STG: YF

80.00 90.00

50.00 45.00

115.00 80.00

45.00 48.00

130.00

50.00

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NS

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 2

pH: 8.1

Cond.: 53

Method: GE

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: rafted debris

Avg

102.50

46.33

0.00

Avg

1.00

0.00Avg:

9.393822.6245554

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Overall Important Habitat, migration for anadromous spp and rearing habitat for resident and salminOther

Water very turbid, did not see or feel any spawning gravel, however caught many frySpawning Habitat

Fair - strong flow in side channel, is big enough that it may provide habitat during winterOverWinter Habitat

Good - LWD present in mainstem and SC, providing good rearing habitat for fry and resident fish (DV)Rearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:6006  518      U SC on LBR:

F:6006  519      D MCR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

6006

 

Section Comments

C O M M E N T S

Range finder trouble, distances are ground estimatesSITE CARD

S1 - side sampled in characterized by a long and broad riffle, side channel is present, caught majority of fish around LWD where there 
was slower flowing water.

CHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:6006  520  U MCR:

F:6006  521      U view of LWDR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

6007

 

Site #: 1

Date: 2009/09/13

Site Lg: 200

Time: 16:00 Agency: C660 Crew:     DF JW Fish Crd?:

Access: HMethod: GE

Local Name: Unuk River, UR3

ILP #:  6007ILP Map#: 104B.048 NID #: 16NID Map #: 104B.048

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

 

 

 

Total: NS

T D S N N N N 1

LWD: NS

LB SHP: S S

RIP: M

Dominant: C Subdom: G

D95:  55.0 D (cm):  55.00 Morph: RP

B1

Pattern: SI

Islands: O

Coupling: PC

Confinement: OC

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: NS

RIP: M

STG: NS

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: NS

width width width width width width width

Reach #: 1.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   FD

Method:   S3

Method:   GETurb.:

Method:     

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: Kerr Sulphurets

P R O J E C T

Project Code: 19435Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs: none

Avg

0.00

0.00

0.00

Avg

1.00

0.00Avg:

9.403038.6256870

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

Overall Important HabitatOther

Good - did not observe any spawning gravel or spawning fish but caught many frySpawning Habitat

Good - large channel with a heavy flow- side channels probably still maintain flowOverWinter Habitat

Fair - boulders in the side channels provide cover for fry and juv fish. LWD in th eMC offers cover for adult migratory and resident fish.Rearing Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:6007  532      D aerialR:

F:6007  533      D aerialR:



Site

1

FDIS Site Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

6007

 

Section Comments

C O M M E N T S

Caught majority of Dv's in sidew channel by rock cover, caught most CO/CH near SWD/LWD, some in side channel. Caught adult fish 
near LWD in mainstem

CHANNEL

Range finder not working, ran out of timeSITE CARD



FDIS Fish Card

8.0Watershed Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

W A T E R B O D Y

Gazetted Name: UNUK RIVER Local: Unuk River, ECM8

Waterbody ID: ILP #:ILP Map #:

Project ID: 19435

Reach #: 8

Fish Permit #: Date: 2009/07/20 To: 2009/07/20 Crew: KM NM      

WS Code: 960-250000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    A        5   152   173 R        8

EF    1  1 DV    J        7    67   149 R        8

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  8 20102 9104B.068 GP3 EF 1 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  150.0    5.0 500 30 4 SR LR24    8 1015

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/201EF 1 12:30 2009/07/20 13:15  8

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    119 19.6 U    IM   FR   17017 3          8

EF    1  1 DV    149 39.3 U    IM   FR   18018 4          8

EF    1  1 DV    67 3.5 U    IM       8

EF    1  1 DV    173 50.9 U    M    FR   19019 5          8

EF    1  1 DV    160 38.8 U    M    FR   20020 4          8

EF    1  1 DV    161 41.6 U    M    FR   21021 5          8

EF    1  1 DV    152 35.4 U    M    FR   22022 4          8

EF    1  1 DV    172 51.4 U    M    FR   23023 4          8

EF    1  1 DV    112 15.3 U    IM   FR   24024 4          8

EF    1  1 DV    120 17.2 U    IM   FR   25025 4          8

EF    1  1 DV    135 29.7 U    IM   FR   26026 4          8

EF    1  1 DV    75 4.6 U    IM       8

EF    1  1 DV    102 10.9 U    IM       8



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2008

 

W A T E R B O D Y

Gazetted Name: Local: Teigen Creek

Waterbody ID: ILP #:  2008ILP Map #: 104B.070

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/10 To: 2009/07/10 Crew: KM/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 560-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    J    U          1   124   124 R        1

EF    1  1 RB    J    U          1   115   115 R        1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20065 442832 GP3 EF 1 4 80 M9 6290119

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O   60.0    2.0 500 30 4 SR LR-24    1 495

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/101EF 1 08:45 2009/07/10 09:10  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 RB    115 U    IM   FR   198   001 106    1

EF    1  1 DV    124 U    IM   FR   199   002 106    1

Section Comments

C O M M E N T S

Fish aging structures: Scales taken as well, no weight.WATERBODY



FDIS Fish Card

2.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

2008

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  2008ILP Map #: 104B.070

Project ID: 19435

Reach #: 2

Fish Permit #: Date: 2009/07/14 To: 2009/07/14 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30040 432707 GP3 EF 1 4.5 156 C9 6279925

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    4.0 360 30 4 SR LR-24    1 503

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/141EF 1 08:57 2009/07/14 09:20  1

Section Comments

C O M M E N T S

Site 4036 (2008) EF only. Stream pics 0139 downstream 0140 upstream. Moderate flow at survey time, flood signs well into 
riparian zone.

WATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

2067

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  2067ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/18 To: 2009/07/18 Crew: KM/NM      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

missed 2 salmonids while shocking 
downstream of barrier

VO    1  1 NFC   J        2    70    90 R        1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 20099 407517 GP3 VO 1 9 116 C9 6265084

  1 20099 407517 GP3 EF 1 9 116 C9 6265084

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O   80.0    2.0 500 30 4 SR LR-24    1 389

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/181EF 1 09:30 2009/07/18 09:50  1

2009/07/181VO 1 09:30 2009/07/18 09:50  1

Section Comments

C O M M E N T S

 Shocked up from Unuk River.  Found 2 m falls ~ 40 m upstream of Unuk. Shocked downstream of falls, saw 2 salmonids, 
couldn't catch.  Shocked upstream of falls - multiple 1 m drops, NFC above falls.

WATERBODY



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3000

 

W A T E R B O D Y

Gazetted Name: Local: Sulphurets Creek

Waterbody ID: ILP #:  3000ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30002 416440 GP3 EF 1 3.4 114 T9 6262458

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  120.0    4.0 430 30 4 SR LR-24    1 1006

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC12:00 2009/07/11 12:42  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3001

 

W A T E R B O D Y

Gazetted Name: Local: Sulphurets

Waterbody ID: ILP #:  3001ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  2 406540 GP3 EF 1 3.9 115 T9 6262455

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O   80.0   10.0 430 30 4 SR LR-24    2 1036

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC12:45 2009/07/11 13:11  2



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3002

 

W A T E R B O D Y

Gazetted Name: Local: Sulphurets

Waterbody ID: ILP #:  3002ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  3 30006 415754 GP3 EF 1 7.8 94 NFCT9 6262526

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0   10.0 335 30 4 SR LR-24    3 1004

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC14:06 2009/07/11 14:39  3



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3003

 

W A T E R B O D Y

Gazetted Name: Local: Coulter Creek

Waterbody ID: ILP #:  3003ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30008 407243 GP3 EF 1 3.5 19 NFCC9 6272980

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  120.0    6.0 990 30 4 SR LR-24    1 1004

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC15:35 2009/07/11 15:55  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3004

 

W A T E R B O D Y

Gazetted Name: Local: Coulter Creek

Waterbody ID: ILP #:  3004ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30010 407385 GP3 EF 1 3 12 NFCC9 6273306

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  130.0   11.0 990 30 4 SR LR-24    1 1014

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC16:00 2009/07/11 16:20  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.068

ILP #

3005

 

W A T E R B O D Y

Gazetted Name: Local: Coulter Creek

Waterbody ID: ILP #:  3005ILP Map #: 104B.068

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/11 To: 2009/07/11 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30012 407172 GP3 EF 1 3 20 NFCC9 6272776

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O   70.0    5.0 820 30 4 SR LR-24    1 1038

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/111EF 1 NFC16:38 2009/07/11 16:55  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.038

ILP #

3007

 

W A T E R B O D Y

Gazetted Name: Local: South Unuk River, SUNR

Waterbody ID: ILP #:  3007ILP Map #: 104B.038

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/12 To: 2009/07/12 Crew: SM JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       8    30   183 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30016 9104B.038 GP3 EF 1 7.7 64 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  145.0    8.0 580 30 4 SR LR24    1 1001

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/121EF 1 14:13 2009/07/12 14:58  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    165 53.1 U    IM   FR   1    1

EF    1  1 DV    183 73.6 U    IM   FR   2    1

EF    1  1 DV    132 43.2 U    IM   FR   3    1

EF    1  1 DV    65 2.8 U    IM   FR   4    1

EF    1  1 DV    64 3.1 U    IM   FR   5    1

EF    1  1 DV    34 .5 U    IM   FR   6    1

EF    1  1 DV    33 .4 U    IM   FR   7    1

EF    1  1 DV    30 .3 U    IM       1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

3008

 

W A T E R B O D Y

Gazetted Name: Local: Unuk River, UR1

Waterbody ID: ILP #:  3008ILP Map #: 104B.048

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/12 To: 2009/07/12 Crew: SM JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 RB    J        1   123   123 R        1

EF    1  1 DV    J       10    54   120 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30018 9104B.048 GP3 EF 1 7.9 110 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  110.0   12.0 400 30 4 SR LR24    1 1008

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/121EF 1 15:45 2009/07/12 16:30  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    54 U    U        1

EF    1  1 DV    56 U    U        1

EF    1  1 DV    96 U    U    FR   3 UA         1

EF    1  1 DV    120 U    U    FR   4 2          1

EF    1  1 RB    123 U    U    FR   5 3          1

EF    1  1 RB    93 U    U    FR   6 1          1

EF    1  1 RB    102 U    U    FR   7 2          1

EF    1  1 RB    84 U    U        1

EF    1  1 RB    94 U    U    FR   9 UA         1

EF    1  1 RB    62 U    U        1

EF    1  1 RB    65 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3009

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  3009ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/13 To: 2009/07/13 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

NFCEF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30100 433567104B.058 GP3 EF 1 12 164 NFCC9 6277566

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    1.0 310 30 4 SR LR-24    1 502

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/131EF 1 NFC13:00 2009/07/13 13:15  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3031

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  3031ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/14 To: 2009/07/14 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency:  C660

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30042 434443104B.058 GP3 EF 1 245 C9 6280845

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    1.0 290 30 4 SR LR-24    1 122

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/141EF 1 NFC13:16 2009/07/14 13:35  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3048

 

W A T E R B O D Y

Gazetted Name: Local: Teigen Creek

Waterbody ID: ILP #:  3048ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/17 To: 2009/07/17 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30061 432451 GP3 EF 1 3.5 59 C9 6277828

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    2.0 380 30 4 SR LR-24    1 583

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/171EF 1 13:40 2009/07/17 13:57  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.070

ILP #

3049

 

W A T E R B O D Y

Gazetted Name: Local: Unuk River, EUR2

Waterbody ID: ILP #:  3049ILP Map #: 104B.070

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/17 To: 2009/07/17 Crew: SM JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       1   165   165 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30062 9104B.070 GP3 EF 1 1.5 113 C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0   10.0 325 30 4 SR LR24    1 850

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/171EF 1 15:06 2009/07/17 15:34  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    165 50.2 U    IM   FR   1 5          1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3051

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  3051ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/18 To: 2009/07/18 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30066 435832 GP3 EF 1 4 99 T9 6274836

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  150.0    8.0 430 30 4 SR LR-24    1 1034

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/181EF 1 10:58 2009/07/18 11:36  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3052

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  3052ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/18 To: 2009/07/18 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    J    U          1    40    40 R        1

Saw while fishingVO    1  1 DV    J    U          1   160   160 R        1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30067 437125 GP3 VO 1 4 195 C9 6281092

  1 30067 437125 GP3 EF 1 3.5 195 C9 6281092

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  150.0    8.0 315 30 4 SR LR-24    1 1023

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/181EF 1 12:44 2009/07/18 13:33  1

2009/07/181VO 1 12:44 2009/07/18 13:33  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    40 .6 U    IM       1

VO    1  1 DV    160 U    IM       1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

3053

 

W A T E R B O D Y

Gazetted Name: Local: Unuk

Waterbody ID: ILP #:  3053ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/07/18 To: 2009/07/18 Crew: SM/JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 NFC       0    1

NID #Site# UTM:Zone/Start(East/North)/End(East/North)/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 30070 438222 GP3 EF 1 4 172 C9 6282191

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0   10.0 300 30 4 SR LR-24    1 1056

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/07/181EF 1 14:28 2009/07/18 15:11  1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

4005

 

W A T E R B O D Y

Gazetted Name: Local: Sulphurets Creek, SC3

Waterbody ID: ILP #:  4005ILP Map #: 104B.048

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/08/07 To: 2009/08/07 Crew: CB JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    J        1   101   101 R        1

EF    1  1 DV    A        2   123   136 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 40008 9104B.048 GP3 EF 1 4 77 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    5.0 580 30 4 SR LR24    1 1000

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/08/071EF 1 12:30 2009/08/07 13:09  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    123 20.9 M    M    FR   1 UA         1

EF    1  1 DV    101 11.4 M    MT   FR   2 3          1

EF    1  1 DV    136 27.8 M    M    FR   3 3          1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6002

 

W A T E R B O D Y

Gazetted Name: Local: Coulter Creek, CC1

Waterbody ID: ILP #:  6002ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/09/10 To: 2009/09/10 Crew: DF JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    NS       8    34    67 R        1

EF    1  1 CO    NS      22    21    96 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 4 9104B.058 GP3 EF 1 3.9 110 pH 6.63C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  100.0    2.0 375 30 4 SR LR24    1 1012

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/09/101EF 1 09:30 2009/09/10 10:20  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CO    51 1.5 U    U        1

EF    1  1 CO    91 7.7 U    U        1

EF    1  1 CO    79 4.6 U    U        1

EF    1  1 CO    41 .7 U    U        1

EF    1  1 CO    36 .5 U    U        1

EF    1  1 CO    34 .9 U    U        1

EF    1  1 CO    36 .5 U    U        1

EF    1  1 CO    71 3.6 U    U        1

EF    1  1 CO    77 4.0 U    U        1

EF    1  1 CO    96 8.9 U    U        1

EF    1  1 CO    26 4.9 U    U        1

EF    1  1 CO    49 1.2 U    U        1

EF    1  1 CO    47 1.1 U    U        1

EF    1  1 DV    59 2.1 U    U        1

EF    1  1 DV    59 3.0 U    U        1

EF    1  1 DV    67 3.1 U    U        1

EF    1  1 CO    35 .5 U    U        1

EF    1  1 DV    34 .4 U    U        1

EF    1  1 DV    49 1.1 U    U        1

EF    1  1 CO    21 .8 U    U        1

EF    1  1 CO    36 .6 U    U        1

EF    1  1 CO    21 .6 U    U        1

EF    1  1 DV    54 1.4 U    U        1

EF    1  1 CO    44 .7 U    U        1

EF    1  1 CO    39 .5 U    U        1

EF    1  1 DV    49 1.2 U    U        1

EF    1  1 DV    62 .4 U    U        1

EF    1  1 CO    44 1.1 U    U        1

EF    1  1 CO    42 .6 U    U        1

EF    1  1 CO    22 .3 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

6003

 

W A T E R B O D Y

Gazetted Name: Local: Coulter Creek, CC2, (south of

Waterbody ID: ILP #:  6003ILP Map #: 104B.058

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/09/10 To: 2009/09/10 Crew: DF JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    NS       4    41    79 R        1

EF    1  1 CT    NS       4    76    94 R        1

EF    1  1 DV    NS      11    37   117 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 7 9104B.058 GP3 EF 1 6.1 118 pH 7.55C

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 450 30 4 SR LR24    1 650

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/09/101EF 1 13:30 2009/09/10 14:10  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    117 17.5 U    U    FR   1 3          1

EF    1  1 DV    84 7.3 U    U        1

EF    1  1 CT    73 3.8 U    U        1

EF    1  1 DV    78 5.3 U    U        1

EF    1  1 CT    76 4.5 U    U        1

EF    1  1 DV    67 3.6 U    U        1

EF    1  1 DV    68 2.7 U    U        1

EF    1  1 DV    105 12.7 U    U    FR   2 3          1

EF    1  1 CT    92 9.1 U    U    FR   3 2          1

EF    1  1 CT    94 8.4 U    U    FR   4 3          1

EF    1  1 DV    100 9.0 U    U    FR   5 3          1

EF    1  1 DV    89 5.8 U    U        1

EF    1  1 CO    79 4.9 U    U        1

EF    1  1 DV    69 3.3 U    U        1

EF    1  1 CT    64 3.5 U    U        1

EF    1  1 CT    75 4.0 U    U        1

EF    1  1 DV    68 3.2 U    U        1

EF    1  1 CO    42 .8 U    U        1

EF    1  1 CO    43 .8 U    U        1

EF    1  1 CO    41 .8 U    U        1

EF    1  1 DV    37 .5 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.069

ILP #

6004

 

W A T E R B O D Y

Gazetted Name: Local: Unuk River, ECM9

Waterbody ID: ILP #:  6004ILP Map #: 104B.069

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/09/12 To: 2009/09/12 Crew: DF JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 DV    F        8    41    49 R        1

EF    1  1 DV    J        9    80   105 R        1

EF    1  1 DV    A        4   134   194 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 12 9104B.069 GP3 EF 1 3.3 105 pH 7.99T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  150.0   20.0 465 30 4 SR LR24    1 1015

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/09/121EF 1 10:10 2009/09/12 11:05  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    194 93.2 U    M    FR   470   1 5      6004    1

EF    1  1 DV    194 95.5 U    M    FR   471   2 4      6004    1

EF    1  1 DV    161 46.1 U    M    FR    472  3 3      6004    1

EF    1  1 DV    134 28.8 U    M    FR    473  4 3      6004    1

EF    1  1 DV    92 8.3 U    IM   FR   5 2          1

EF    1  1 DV    105 10.9 U    IM   FR   6 2          1

EF    1  1 DV    92 8.1 U    IM   FR   7 2          1

EF    1  1 DV    80 5.2 U    IM       1

EF    1  1 DV    81 5.1 U    IM       1

EF    1  1 DV    83 5.7 U    IM       1

EF    1  1 DV    87 8.8 U    IM       1

EF    1  1 DV    86 6.1 U    IM       1

EF    1  1 DV    85 5.8 U    IM       1

EF    1  1 DV    44 .7 U    IM       1

EF    1  1 DV    47 .8 U    IM       1

EF    1  1 DV    41 .6 U    IM       1

EF    1  1 DV    47 1.2 U    IM       1

EF    1  1 DV    44 .8 U    IM       1

EF    1  1 DV    41 .6 U    IM       1

EF    1  1 DV    49 1.1 U    IM       1

EF    1  1 DV    43 .7 U    IM       1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

6006

 

W A T E R B O D Y

Gazetted Name: Local: Unuk River, UR2

Waterbody ID: ILP #:  6006ILP Map #: 104B.037

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/09/13 To: 2009/09/13 Crew: DF JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CO    J        7    66    91 R        1

EF    1  1 CH    J       14    59    90 R        1

EF    1  1 CAL   J        5    65   105 R        1

EF    1  1 RB/CT J        1   190   190 R        1

EF    1  1 DV    J       32    70   186 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 15 9104B.037 GP3 EF 1 2.4 53 T

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 575 30 4 SR LR24    1 1045

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/09/131EF 1 09:30 2009/09/13 10:45  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 DV    186 U    U    501500   6006    1

EF    1  1 CT/RB 190 U    U    502-503, C Burns thinks sea-
run CT

502   6006    1

EF    1  1 DV    95 8.6 U    U    FR   1 2          1

EF    1  1 DV    81 5.3 U    U        1

EF    1  1 DV    86 7.2 U    U        1

EF    1  1 DV    108 15.9 U    U    FR   2 2          1

EF    1  1 DV    94 9.1 U    U    FR   3 2          1

EF    1  1 DV    128 24.4 U    U    FR   4 3          1

EF    1  1 DV    80 7.1 U    U        1

EF    1  1 DV    75 5.0 U    U        1

EF    1  1 DV    70 3.3 U    U        1

EF    1  1 CAL   105 14.1 U    U        1

EF    1  1 CAL   105 14.0 U    U        1

EF    1  1 CAL   95 9.4 U    U        1

EF    1  1 CAL   96 11.7 U    U        1

EF    1  1 DV    111 16.7 U    U    FR   5 3          1

EF    1  1 DV    108 14.1 U    U    FR   6 2          1

EF    1  1 DV    87 8.2 U    U        1

EF    1  1 DV    93 9.1 U    U    FR   7 UA         1

EF    1  1 DV    89 7.0 U    U        1

EF    1  1 DV    85 6.6 U    U        1

EF    1  1 CH    82 8.4 U    U    1    1

EF    1  1 CH    77 8.4 U    U        1

EF    1  1 DV    91 6.8 U    U        1

EF    1  1 DV    81 3.9 U    U        1

EF    1  1 CO    81 4.7 U    U        1

EF    1  1 CH    90 8.7 U    U    FR   8    1

EF    1  1 CH    70 3.1 U    U        1

EF    1  1 CO    91 7.6 U    U        1

EF    1  1 CO    74 4.7 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.037

ILP #

6006

 

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CH    63 2.4 U    U        1

EF    1  1 CH    65 3.2 U    U        1

EF    1  1 DV    55 1.9 U    U        1

EF    1  1 CH    58 1.8 U    U        1

EF    1  1 CH    61 1.6 U    U        1

EF    1  1 CO    77 4.7 U    U        1

EF    1  1 CH    59 2.5 U    U        1

EF    1  1 DV    72 3.9 U    U        1

EF    1  1 CO    71 3.7 U    U        1

EF    1  1 CO    66 3.3 U    U        1

EF    1  1 DV    81 5.4 U    U        1

EF    1  1 CO    69 3.2 U    U        1

EF    1  1 DV    68 3.2 U    U        1

EF    1  1 CH    60 2.8 U    U        1

EF    1  1 DV    54 1.9 U    U        1

EF    1  1 DV    70 5.1 U    U        1

EF    1  1 CH    57 2.8 U    U        1

EF    1  1 CH    52 2.9 U    U        1

EF    1  1 DV    52 1.6 U    U        1

EF    1  1 DV    74 3.4 U    U        1

EF    1  1 DV    59 1.9 U    U        1

EF    1  1 DV    53 1.3 U    U        1

EF    1  1 DV    69 3.6 U    U        1

EF    1  1 CH    59 2.6 U    U        1

EF    1  1 DV    50 1.5 U    U        1

EF    1  1 DV    45 .9 U    U        1

EF    1  1 CAL   65 2.5 U    U        1

EF    1  1 DV    39 .9 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

6007

 

W A T E R B O D Y

Gazetted Name: Local: Unuk River, UR3

Waterbody ID: ILP #:  6007ILP Map #: 104B.048

Project ID: 19435

Reach #: 1

Fish Permit #: Date: 2009/09/13 To: 2009/09/13 Crew: DF JW      

WS Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Lake/Stream: S

-

Resample:Agency: C660 

Lake From Date:

Project Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-0

Lgth (Min/Max)SpeciesSite# MTD/NO H/P Stage Age Total # FishAct Comment

F I S H   S U M M A R Y

EF    1  1 CH    NS       1    63    63 R        1

EF    1  1 SK    NS       1    75    75 R        1

EF    1  1 CT    NS       1   206   206 R        1

EF    1  1 CO    NS      11    61   400 R        1

EF    1  1 DV    NS      45    30   215 R        1

NID #Site# UTM:Zone/East/North/MthdNID Map MTD/NO Temp Cond Turbid Comment

S I T E   /   M E T H O D

  1 17 9104B.048 GP3 EF 1

EnclSite# MTD/NO H/P Length Width Voltage Frequency PulseSec Make Model

C .   E L E C T R O F I S H E R   S P E C I F I C A T I O N S

EF    1  1 O  200.0    2.0 600 30 4 SR LR24    1 1032

H/P Time InDate InSite# MTD/NO Date Out Time Out Comment

A .   G E A R   S E T T I N G S

2009/09/131EF 1 15:00 2009/09/13 16:00  1

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CO    400 U    U    525   6007    1

EF    1  1 DV    215 101.4 U    U    FR   527   1 5      6007    1

EF    1  1 CT    206 83.9 U    U    FR    528  2 4      6007    1

EF    1  1 CO    88 7.4 U    U     529  6007    1

EF    1  1 DV    105 10.5 U    U    FR   3 2          1

EF    1  1 DV    100 9.3 U    U    FR   4 2          1

EF    1  1 DV    117 14.7 U    U    FR   5 2          1

EF    1  1 DV    123 16.6 U    U    FR   6 3          1

EF    1  1 DV    115 14.4 U    U    FR   7 2          1

EF    1  1 DV    112 14.4 U    U    FR   8 4          1

EF    1  1 DV    103 10.1 U    U    FR   9 2          1

EF    1  1 DV    92 7.3 U    U    FR   10 UA         1

EF    1  1 DV    115 13.1 U    U    FR   11 3          1

EF    1  1 DV    104 10.3 U    U    FR   12 3          1

EF    1  1 DV    93 7.5 U    U    FR   13 2          1

EF    1  1 DV    91 6.4 U    U    FR   14 2          1

EF    1  1 DV    85 6.5 U    U        1

EF    1  1 DV    92 6.7 U    U    FR   15 UA         1

EF    1  1 DV    93 7.9 U    U    FR   16 3          1

EF    1  1 DV    87 6.3 U    U        1

EF    1  1 DV    86 6.9 U    U        1

EF    1  1 CO    80 6.0 U    U    530   6007    1

EF    1  1 DV    80 4.8 U    U        1

EF    1  1 DV    79 4.6 U    U        1

EF    1  1 DV    86 5.5 U    U        1

EF    1  1 DV    73 3.7 U    U        1

EF    1  1 DV    74 3.7 U    U        1

EF    1  1 CO    71 4.6 U    U        1

EF    1  1 DV    82 5.5 U    U        1

EF    1  1 DV    77 4.5 U    U        1

EF    1  1 DV    73 3.6 U    U        1



FDIS Fish Card

1.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

6007

 

SpeciesSite# MTD/NO H/P Roll #Length Weight Sex Mat

Str/Smpl#/Age

Vch#

Str/Smpl#

Frame# CommentAge Genetic

 I N D I V I D U A L   F I S H    D A T A

EF    1  1 CO    61 2.2 U    U        1

EF    1  1 DV    72 3.8 U    U        1

EF    1  1 SK    75 3.7 U    U        1

EF    1  1 CO    79 5.3 U    U        1

EF    1  1 DV    71 3.5 U    U        1

EF    1  1 DV    71 4.9 U    U        1

EF    1  1 CH    63 2.7 U    U        1

EF    1  1 DV    71 3.5 U    U        1

EF    1  1 CO    69 3.3 U    U        1

EF    1  1 DV    68 3.5 U    U        1

EF    1  1 DV    78 4.7 U    U        1

EF    1  1 DV    81 4.9 U    U        1

EF    1  1 DV    74 4.2 U    U        1

EF    1  1 CO    63 2.9 U    U        1

EF    1  1 CO    56 1.9 U    U        1

EF    1  1 CO    63 2.4 U    U        1

EF    1  1 DV    59 1.9 U    U        1

EF    1  1 DV    74 4.0 U    U        1

EF    1  1 DV    75 3.9 U    U        1

EF    1  1 DV    68 3.6 U    U        1

EF    1  1 DV    70 3.1 U    U        1

EF    1  1 CO    66 3.2 U    U        1

EF    1  1 DV    73 4.1 U    U        1

EF    1  1 DV    72 3.5 U    U        1

EF    1  1 DV    79 1.7 U    U        1

EF    1  1 DV    50 1.3 U    U        1

EF    1  1 DV    43 1.2 U    U        1

EF    1  1 DV    30 .2 U    U        1



Stream/ILP: 2008 Site: 1 Image: 26 Comment: Downstream, From road crossing`. 7/10/2009.  

Stream/ILP: 2008 Site: 1 Image: 25 Comment: Upstream, Towards road crossing. 7/10/2009. 



Stream/ILP: 2049 Site: 1 Image: 175 Comment: Downstream, No visible channel downstream of 
road crossing. 7/15/2009.  

 
Stream/ILP: 2049 Site: 1 Image: 174 Comment: Upstream, Defined channel through bog at road 
crossing. 7/15/2009. 



 
Stream/ILP: 2052 Site: 1 Image: 182 Comment: Downstream, At road crossing. 7/15/2009.  

 

 



Stream/ILP: 2053 Site: 1 Image: 183 Comment: Downstream, From road crossing. 7/15/2009.  

 
Stream/ILP: 2053 Site: 1 Image: 184 Comment: Upstream, From road crossing. 7/15/2009. 



 
Stream/ILP: 2056 Site: 1 Image: 188 Comment: Downstream, At 55% slope. 7/15/2009.  

 
Stream/ILP: 2056 Site: 1 Image: 189 Comment: Upstream, At road crossing. 7/15/2009. 



 
Stream/ILP: 2060 Site: 1 Image: 206 Comment: Downstream, At road crossing. 7/17/2009.  

 
Stream/ILP: 2060 Site: 1 Image: 205 Comment: Upstream, From road crossing. 7/17/2009. 



 
Stream/ILP: 2061 Site: 1 Image: 209 Comment: Downstream, From road crossing. 7/17/2009.  

 
Stream/ILP: 2061 Site: 1 Image: 210 Comment: Upstream, From road crossing. 7/17/2009. 



Stream/ILP: 2062 Site: 1 Image: 213 Comment: Downstream, FSZ downstream at road crossing. 
7/17/2009.  

 
Stream/ILP: 2062 Site: 1 Image: 212 Comment: Upstream, NCD at road crossing. 7/17/2009. 



Stream/ILP: 2063 Site: 1 Image: 214 Comment: Upstream, At log wedges and functional LWD. 
7/17/2009.  

Stream/ILP: 2063 Site: 1 Image: 217 Comment: Upstream, Functional LWD downstream of road 
crossing. 7/17/2009. 



 
Stream/ILP: 2064 Site: 1 Image: 219 Comment: Downstream, At low gradient. 7/17/2009.  

 
Stream/ILP: 2064 Site: 1 Image: 220 Comment: Upstream, At high gradient. 7/17/2009. 



 
Stream/ILP: 2065 Site: 1 Image: 221 Comment: Upstream, No channel. 7/17/2009.  

 

 



 
Stream/ILP: 2066 Site: 1 Image: 224 Comment: Downstream, From crossing. 7/17/2009.  

 
Stream/ILP: 2066 Site: 1 Image: 222 Comment: Upstream, From crossing. 7/17/2009. 



 
Stream/ILP: 2067 Site: 1 Image: 230 Comment: Downstream, At raod crossing. 7/18/2009.  

 
Stream/ILP: 2067 Site: 1 Image: 228 Comment: Upstream, At road crossing. 7/18/2009. 



 
Stream/ILP: 2068 Site: 1 Image: 231 Comment: Downstream, Very shallow water downstream 
from road crossing. 7/18/2009.  

Stream/ILP: 2068 Site: 1 Image: 232 Comment: Upstream, Irrregular channel upstream of 
crossing. 7/18/2009. 



 
Stream/ILP: 2069 Site: 1 Image: 233 Comment: Upstream, Seep usptream of road crossing. 
7/18/2009.  

 

 



 
Stream/ILP: 2070 Site: 1 Image: 235 Comment: Upstream, From crossing. 7/18/2009.  

 
Stream/ILP: 2070 Site: 1 Image: 236 Comment: Across, Across crossing. 7/18/2009. 



 
Stream/ILP: 2071 Site: 1 Image: 237 Comment: Upstream, At skunk cabbage growing in 
seepage. 7/18/2009.  

 

 



 
Stream/ILP: 2072 Site: 1 Image: 239 Comment: Downstream, . 7/18/2009.  

 
Stream/ILP: 2072 Site: 1 Image: 238 Comment: Upstream, Gully upstream of road crossing. 
7/18/2009. 



 
Stream/ILP: 2073 Site: 1 Image: 240 Comment: Upstream, At road crossing. 7/18/2009.  

 

 



 
Stream/ILP: 2075 Site: 1 Image: 241 Comment: Downstream, Below road crossing; gradient 
41%. 7/18/2009.  

 
Stream/ILP: 2075 Site: 1 Image: 242 Comment: Upstream, At road crossing, looking upstream. 
7/18/2009. 



 
Stream/ILP: 2076 Site: 1 Image: 246 Comment: Downstream, . 7/18/2009.  

 
Stream/ILP: 2076 Site: 1 Image: 247 Comment: Upstream, . 7/18/2009. 



Stream/ILP: 2077 Site: 1 Image: 260 Comment: Downstream, Offchannel habitat on north side 
pond under road ribbon. 7/19/2009.  

Stream/ILP: 2077 Site: 1 Image: 259 Comment: Upstream, North bank of pond upstream of 
crossing. 7/19/2009. 



 
Stream/ILP: 2078 Site: 1 Image: 261 Comment: Upstream, At 35% gradient. 7/19/2009.  

 
Stream/ILP: 2078 Site: 1 Image: 262 Comment: Across, Jagged substrate, dry channel at road 
crossing. 7/19/2009. 



 
Stream/ILP: 2079 Site: 1 Image: 2634 Comment: Downstream, 10% gradient downstream of 
road crossing. 7/19/2009.  

 
Stream/ILP: 2079 Site: 1 Image: 263 Comment: Upstream, 35% gradient SP morphology. 
7/19/2009. 



 
Stream/ILP: 2079 Site: 2 Image: 277 Comment: Downstream, At road crossing. 7/19/2009.  

 
Stream/ILP: 2079 Site: 2 Image: 279 Comment: Across, Flow at road crossing. 7/19/2009. 



 
Stream/ILP: 2080 Site: 1 Image: 275 Comment: Downstream, Channel downstream of road 
crossing. 7/19/2009.  

 
Stream/ILP: 2080 Site: 1 Image: 276 Comment: Upstream, Upstream of road crossing. 
7/19/2009. 



 
Stream/ILP: 2080 Site: 2 Image: 265 Comment: Downstream, 79% downstream of road crossing. 
7/19/2009.  

 
Stream/ILP: 2080 Site: 2 Image: 266 Comment: Upstream, 80% upstream of road crossing. 
7/19/2009. 



 
Stream/ILP: 2081 Site: 1 Image: 269 Comment: Downstream, From crossing. 7/19/2009.  

 
Stream/ILP: 2081 Site: 1 Image: 271 Comment: Across, At crossing. 7/19/2009. 



 
Stream/ILP: 2081 Site: 2 Image: 273 Comment: Downstream, 32% gradient. 7/19/2009.  

 
Stream/ILP: 2081 Site: 2 Image: 274 Comment: Upstream, At road crossing. 7/19/2009. 



 
Stream/ILP: 2082 Site: 1 Image: 272 Comment: Downstream, Ponded water at road crossing. 
7/19/2009.  

 

 



Stream/ILP: 2083 Site: 1 Image: 283 Comment: Upstream, Dry channel. 7/19/2009.  

Stream/ILP: 2083 Site: 1 Image: 284 Comment: Across, Right bank at road crossing. 7/19/2009. 



Stream/ILP: 3000 Site: 1 Image: 37 Comment: Downstream, Slower side channel. 7/11/2009.  

Stream/ILP: 3000 Site: 1 Image: 36 Comment: Upstream, Upstream on faster section. 7/11/2009. 



Stream/ILP: 3001 Site: 2 Image: 39 Comment: Upstream, Glide section. 7/11/2009.  

Stream/ILP: 3001 Site: 2 Image: 38 Comment: Across, Across at bar. 7/11/2009. 



Stream/ILP: 3002 Site: 3 Image: 42 Comment: Downstream, . 7/11/2009.  

Stream/ILP: 3002 Site: 3 Image: 41 Comment: Upstream, Start of site, enters Sulphurets here. 
7/11/2009. 



Stream/ILP: 3003 Site: 1 Image: 52 Comment: Downstream, . 7/11/2009.  

Stream/ILP: 3003 Site: 1 Image: 50 Comment: Upstream, . 7/11/2009. 



Stream/ILP: 3004 Site: 2 Image: 56 Comment: Downstream, Larger substrate. 7/11/2009.  

Stream/ILP: 3004 Site: 2 Image: 55 Comment: Upstream, Smaller substrate. 7/11/2009. 



Stream/ILP: 3005 Site: 3 Image: 62 Comment: Downstream, Dowstream through site. 7/11/2009. 

Stream/ILP: 3005 Site: 3 Image: 61 Comment: Upstream, Upstream end of site. 7/11/2009. 



Stream/ILP: 3007 Site: 1 Image: 81 Comment: Downstream, . 7/12/2009.  

Stream/ILP: 3007 Site: 1 Image: 78 Comment: Upstream, . 7/12/2009. 



Stream/ILP: 3008 Site: 1 Image: 87 Comment: Downstream, . 7/12/2009.  

Stream/ILP: 3008 Site: 1 Image: 89 Comment: Upstream, . 7/12/2009. 



Stream/ILP: 3009 Site: 1 Image: 92 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3009 Site: 1 Image: 93 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3010 Site: 1 Image: 94 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3010 Site: 1 Image: 95 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3011 Site: 1 Image: 96 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3011 Site: 1 Image: 97 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3012 Site: 1 Image: 98 Comment: Upstream, Showing step. 7/13/2009.  

Stream/ILP: 3012 Site: 1 Image: 99 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3013 Site: 1 Image: 101 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3013 Site: 1 Image: 100 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3014 Site: 1 Image: 103 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3014 Site: 1 Image: 102 Comment: Upstream, End of pools. 7/13/2009. 



Stream/ILP: 3015 Site: 1 Image: 104 Comment: Downstream, Pools. 7/13/2009.  

Stream/ILP: 3015 Site: 1 Image: 105 Comment: Upstream, No pools. 7/13/2009. 



Stream/ILP: 3016 Site: 1 Image: 107 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3016 Site: 1 Image: 106 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3017 Site: 1 Image: 109 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3017 Site: 1 Image: 108 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3018 Site: 1 Image: 111 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3018 Site: 1 Image: 110 Comment: Upstream, . 7/13/2009. 
 



Stream/ILP: 3020 Site: 1 Image: 115 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3020 Site: 1 Image: 116 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3021 Site: 1 Image: 118 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3021 Site: 1 Image: 117 Comment: Downstream, . 7/13/2009. 



Stream/ILP: 3022 Site: 1 Image: 120 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3022 Site: 1 Image: 119 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3023 Site: 1 Image: 121 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3023 Site: 1 Image: 122 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3024 Site: 1 Image: 123 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3024 Site: 1 Image: 124 Comment: Upstream, Showing step. 7/13/2009. 



Stream/ILP: 3025 Site: 1 Image: 126 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3025 Site: 1 Image: 125 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3026 Site: 1 Image: 127 Comment: Downstream, . 7/11/2009.  

Stream/ILP: 3026 Site: 1 Image: 128 Comment: Upstream, . 7/11/2009. 



Stream/ILP: 3027 Site: 1 Image: 129 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3027 Site: 1 Image: 130 Comment: Upstream, Flows from ground. 7/13/2009. 



Stream/ILP: 3029 Site: 1 Image: 133 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3029 Site: 1 Image: 134 Comment: Upstream, . 7/13/2009. 



Stream/ILP: 3030 Site: 1 Image: 135 Comment: Downstream, . 7/13/2009.  

Stream/ILP: 3030 Site: 1 Image: 136 Comment: Upstream, Showing LWD. 7/13/2009. 



Stream/ILP: 3031 Site: 1 Image: 148 Comment: Upstream, Showing where water comes out of 
hillside. 7/14/2009.  

Stream/ILP: 3031 Site: 1 Image: 149 Comment: Upstream, Showing 10 m long channel section. 
7/14/2009. 



Stream/ILP: 3032 Site: 1 Image: 151 Comment: Downstream, . 7/14/2009.  

Stream/ILP: 3032 Site: 1 Image: 150 Comment: Upstream, . 7/14/2009. 



Stream/ILP: 3033 Site: 1 Image: 156 Comment: Downstream, . 7/15/2009.  

Stream/ILP: 3033 Site: 1 Image: 157 Comment: Upstream, . 7/15/2009. 



Stream/ILP: 3034 Site: 1 Image: 159 Comment: Downstream, . 7/15/2009.  

Stream/ILP: 3034 Site: 1 Image: 158 Comment: Upstream, . 7/15/2009. 



Stream/ILP: 3035 Site: 1 Image: 161 Comment: Downstream, . 7/15/2009.  

Stream/ILP: 3035 Site: 1 Image: 160 Comment: Upstream, . 7/15/2009. 



Stream/ILP: 3036 Site: 1 Image: 162 Comment: Downstream, . 7/15/2009.  

Stream/ILP: 3036 Site: 1 Image: 163 Comment: Upstream, . 7/15/2009. 



Stream/ILP: 3037 Site: 1 Image: 164 Comment: Downstream, . 7/15/2009.  

Stream/ILP: 3037 Site: 1 Image: 165 Comment: Upstream, . 7/15/2009. 



Stream/ILP: 3038 Site: 1 Image: 168 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3038 Site: 1 Image: 169 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3039 Site: 1 Image: 171 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3039 Site: 1 Image: 170 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3040 Site: 1 Image: 172 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3040 Site: 1 Image: 173 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3041 Site: 1 Image: 174 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3041 Site: 1 Image: 175 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3042 Site: 1 Image: 177 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3042 Site: 1 Image: 176 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3043 Site: 1 Image: 179 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3043 Site: 1 Image: 178 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3044 Site: 1 Image: 180 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3044 Site: 1 Image: 181 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3045 Site: 1 Image: 182 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3045 Site: 1 Image: 183 Comment: Upstream, . 7/16/2009. 



Stream/ILP: 3046 Site: 1 Image: 185 Comment: Upstream, . 7/16/2009.  

Stream/ILP: 3046 Site: 1 Image: 184 Comment: Across, . 7/16/2009. 



Stream/ILP: 3047 Site: 1 Image: 186 Comment: Downstream, . 7/16/2009.  

Stream/ILP: 3047 Site: 1 Image: 187 Comment: Upstream, Showing foliage. 7/16/2009. 



Stream/ILP: 3048 Site: 1 Image: 190 Comment: Downstream, . 7/17/2009.  

Stream/ILP: 3048 Site: 1 Image: 191 Comment: Upstream, . 7/17/2009. 



Stream/ILP: 3049 Site: 1 Image: 195 Comment: Downstream, . 7/17/2009.  

Stream/ILP: 3049 Site: 1 Image: 194 Comment: Upstream, . 7/17/2009. 



Stream/ILP: 3051 Site: 1 Image: 212 Comment: Downstream, Main channel (not fished). 
7/18/2009.  

Stream/ILP: 3051 Site: 1 Image: 213 Comment: Downstream, Side Channel (fished). 7/18/2009. 



Stream/ILP: 3052 Site: 1 Image: 216 Comment: Downstream, . 7/18/2009.  

Stream/ILP: 3052 Site: 1 Image: 215 Comment: Upstream, . 7/18/2009. 



Stream/ILP: 3053 Site: 1 Image: 221 Comment: Downstream, From top of site. 7/18/2009.  

Stream/ILP: 3053 Site: 1 Image: 220 Comment: Upstream, From bottom of site. 7/18/2009. 



Stream/ILP: 5510 Site: 1 Image: 27 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5510 Site: 1 Image: 26 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5511 Site: 1 Image: 29 Comment: Downstream, Showing drop. 9/10/2009.  

Stream/ILP: 5511 Site: 1 Image: 28 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5512 Site: 1 Image: 31 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5512 Site: 1 Image: 30 Comment: Upstream, Showing start of water. 9/10/2009. 



Stream/ILP: 5513 Site: 1 Image: 33 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5513 Site: 1 Image: 32 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5514 Site: 1 Image: 35 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5514 Site: 1 Image: 34 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5515 Site: 1 Image: 37 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5515 Site: 1 Image: 36 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5516 Site: 1 Image: 39 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5516 Site: 1 Image: 38 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5517 Site: 1 Image: 41 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5517 Site: 1 Image: 40 Comment: Upstream, . 9/10/2009. 
 



Stream/ILP: 5518 Site: 1 Image: 43 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5518 Site: 1 Image: 42 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5519 Site: 1 Image: 45 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5519 Site: 1 Image: 44 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5520 Site: 1 Image: 49 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5520 Site: 1 Image: 48 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5521 Site: 1 Image: 51 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5521 Site: 1 Image: 50 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5522 Site: 1 Image: 47 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 5522 Site: 1 Image: 46 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5525 Site: 1 Image: 62 Comment: Downstream, Showing falls under boulder. 
9/10/2009.  

Stream/ILP: 5525 Site: 1 Image: 61 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 5526 Site: 1 Image: 65 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5526 Site: 1 Image: 64 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5527 Site: 1 Image: 67 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5527 Site: 1 Image: 66 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5528 Site: 1 Image: 71 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5528 Site: 1 Image: 68 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5529 Site: 1 Image: 78 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5529 Site: 1 Image: 79 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5530 Site: 1 Image: 81 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5530 Site: 1 Image: 80 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5531 Site: 1 Image: 82 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5531 Site: 1 Image: 83 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5532 Site: 1 Image: 85 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5532 Site: 1 Image: 84 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5533 Site: 1 Image: 88 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5533 Site: 1 Image: 87 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5534 Site: 1 Image: 90 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5534 Site: 1 Image: 89 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5535 Site: 1 Image: 93 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5535 Site: 1 Image: 92 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5536 Site: 1 Image: 95 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5536 Site: 1 Image: 94 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5537 Site: 1 Image: 97 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 5537 Site: 1 Image: 96 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 5538 Site: 1 Image: 101 Comment: Downstream, . 9/13/2009.  

Stream/ILP: 5538 Site: 1 Image: 100 Comment: Upstream, . 9/13/2009. 



Stream/ILP: 5539 Site: 1 Image: 103 Comment: Downstream, . 9/13/2009.  

Stream/ILP: 5539 Site: 1 Image: 102 Comment: Upstream, Showing start of water. 9/13/2009. 



Stream/ILP: 5541 Site: 1 Image: 107 Comment: Downstream, . 9/13/2009.  

Stream/ILP: 5541 Site: 1 Image: 106 Comment: Upstream, . 9/13/2009. 



Stream/ILP: 5542 Site: 1 Image: 109 Comment: Downstream, . 9/13/2009.  

Stream/ILP: 5542 Site: 1 Image: 108 Comment: Upstream, . 9/13/2009. 
 



Stream/ILP: 6002 Site: 1 Image: 403 Comment: Downstream, . 9/10/2009.  

Stream/ILP: 6002 Site: 1 Image: 405 Comment: Upstream, . 9/10/2009. 



Stream/ILP: 6003 Site: 1 Image: 419 Comment: Upstream, . 9/10/2009.  

Stream/ILP: 6003 Site: 1 Image: 420 Comment: Across, . 9/10/2009. 



Stream/ILP: 6004 Site: 1 Image: 468 Comment: Downstream, . 9/12/2009.  

Stream/ILP: 6004 Site: 1 Image: 466 Comment: Upstream, . 9/12/2009. 



Stream/ILP: 6006 Site: 1 Image: 519 Comment: Downstream, main channel. 9/13/2009.  

Stream/ILP: 6006 Site: 1 Image: 521 Comment: Upstream, View of LWD. 9/13/2009. 



Stream/ILP: 6007 Site: 1 Image: 532 Comment: Downstream, Aerial. 9/13/2009.  

Stream/ILP: 6007 Site: 1 Image: 533 Comment: Downstream, Aerial. 9/13/2009. 



Appendix I-2.4a.  Biological Fish Data From Stream Sites 2010

Dataset
Site 

Name ILP Species
Length 
(mm) Weight (g) Sex Maturity

 Age 
Structure

Sample 
Number Age

Genetic 
Structure

Sample 
Number

Sample Site 1 6004 DV 194 93.2 U M FR 1 5 - -
Sample Site 1 6004 DV 194 95.5 U M FR 2 4 - -
Sample Site 1 6004 DV 161 46.1 U M FR 3 3 - -
Sample Site 1 6004 DV 134 28.8 U M FR 4 3 - -
Sample Site 1 6004 DV 92 8.3 U IM FR 5 2 - -
Sample Site 1 6004 DV 105 10.9 U IM FR 6 2 - -
Sample Site 1 6004 DV 92 8.1 U IM FR 7 2 - -
Sample Site 1 6004 DV 80 5.2 U IM - - - - -
Sample Site 1 6004 DV 81 5.1 U IM - - - - -
Sample Site 1 6004 DV 83 5.7 U IM - - - - -
Sample Site 1 6004 DV 87 8.8 U IM - - - - -
Sample Site 1 6004 DV 86 6.1 U IM - - - - -
Sample Site 1 6004 DV 85 5.8 U IM - - - - -
Sample Site 1 6004 DV 44 0.7 U IM - - - - -
Sample Site 1 6004 DV 47 0.8 U IM - - - - -
Sample Site 1 6004 DV 41 0.6 U IM - - - - -
Sample Site 1 6004 DV 47 1.2 U IM - - - - -
Sample Site 1 6004 DV 44 0.8 U IM - - - - -
Sample Site 1 6004 DV 41 0.6 U IM - - - - -
Sample Site 1 6004 DV 49 1.1 U IM - - - - -
Sample Site 1 6004 DV 43 0.7 U IM - - - - -
Sample Site 1 6005 DV 107 13.9 U IM FR 1 2 - -
Sample Site 1 6005 DV 129 19.3 U IM FR 2 3 - -
Sample Site 1 6005 DV 131 21.3 U IM FR 3 3 - -
Sample Site 1 6005 CO 52 1.4 U IM - - - - -
Sample Site 1 6005 DV 66 3 U IM - - - - -
Sample Site 1 6005 DV 39 0.4 U IM - - - - -
Sample Site 1 6005 DV 107 13.9 U IM FR 4 2 - -
Sample Site 1 6005 DV 95 9.1 U IM FR 5 UA - -
Sample Site 1 6005 DV 98 9.3 U IM FR 6 2 - -
Sample Site 1 6005 DV 114 15.2 U IM FR 7 3 - -
Sample Site 1 6005 DV 73 3.8 U IM - - - - -
Sample Site 1 6005 DV 76 4.3 U IM - - - - -
Sample Site 1 6005 DV 79 5.4 U IM - - - - -
Sample Site 1 6005 DV 68 3.1 U IM - - - - -
Sample Site 1 6005 DV 74 4.2 U IM - - - - -
Sample Site 1 6005 DV 37 0.4 U IM - - - - -
Sample Site 1 6002 CO 51 1.5 U U - - - - -
Sample Site 1 6002 CO 91 7.7 U U - - - - -
Sample Site 1 6002 CO 79 4.6 U U - - - - -
Sample Site 1 6002 CO 41 0.7 U U - - - - -
Sample Site 1 6002 CO 36 0.5 U U - - - - -
Sample Site 1 6002 CO 34 0.9 U U - - - - -
Sample Site 1 6002 CO 36 0.5 U U - - - - -
Sample Site 1 6002 CO 71 3.6 U U - - - - -
Sample Site 1 6002 CO 77 4 U U - - - - -
Sample Site 1 6002 CO 96 8.9 U U - - - - -
Sample Site 1 6002 CO 26 4.9 U U - - - - -
Sample Site 1 6002 CO 49 1.2 U U - - - - -
Sample Site 1 6002 CO 47 1.1 U U - - - - -
Sample Site 1 6002 DV 59 2.1 U U - - - - -
Sample Site 1 6002 DV 59 3 U U - - - - -
Sample Site 1 6002 DV 67 3.1 U U - - - - -
Sample Site 1 6002 CO 35 0.5 U U - - - - -
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Appendix I-2.4a.  Biological Fish Data From Stream Sites 2010

Dataset
Site 

Name ILP Species
Length 
(mm) Weight (g) Sex Maturity

 Age 
Structure

Sample 
Number Age

Genetic 
Structure

Sample 
Number

Sample Site 1 6002 DV 34 0.4 U U - - - - -
Sample Site 1 6002 DV 49 1.1 U U - - - - -
Sample Site 1 6002 CO 21 0.8 U U - - - - -
Sample Site 1 6002 CO 36 0.6 U U - - - - -
Sample Site 1 6002 CO 21 0.6 U U - - - - -
Sample Site 1 6002 DV 54 1.4 U U - - - - -
Sample Site 1 6002 CO 44 0.7 U U - - - - -
Sample Site 1 6002 CO 39 0.5 U U - - - - -
Sample Site 1 6002 DV 49 1.2 U U - - - - -
Sample Site 1 6002 DV 62 0.4 U U - - - - -
Sample Site 1 6002 CO 44 1.1 U U - - - - -
Sample Site 1 6002 CO 42 0.6 U U - - - - -
Sample Site 1 6002 CO 22 0.3 U U - - - - -
Sample Site 1 6003 DV 117 17.5 U U FR 1 3 - -
Sample Site 1 6003 DV 84 7.3 U U - - - - -
Sample Site 1 6003 CT 73 3.8 U U - - - - -
Sample Site 1 6003 DV 78 5.3 U U - - - - -
Sample Site 1 6003 CT 76 4.5 U U - - - - -
Sample Site 1 6003 DV 67 3.6 U U - - - - -
Sample Site 1 6003 DV 68 2.7 U U - - - - -
Sample Site 1 6003 DV 105 12.7 U U FR 2 3 - -
Sample Site 1 6003 CT 92 9.1 U U FR 3 2 - -
Sample Site 1 6003 CT 94 8.4 U U FR 4 3 - -
Sample Site 1 6003 DV 100 9 U U FR 5 3 - -
Sample Site 1 6003 DV 89 5.8 U U - - - - -
Sample Site 1 6003 CO 79 4.9 U U - - - - -
Sample Site 1 6003 DV 69 3.3 U U - - - - -
Sample Site 1 6003 CT 64 3.5 U U - - - - -
Sample Site 1 6003 CT 75 4 U U - - - - -
Sample Site 1 6003 DV 68 3.2 U U - - - - -
Sample Site 1 6003 CO 42 0.8 U U - - - - -
Sample Site 1 6003 CO 43 0.8 U U - - - - -
Sample Site 1 6003 CO 41 0.8 U U - - - - -
Sample Site 1 6003 DV 37 0.5 U U - - - - -
Sample Site 1 6006 DV 186 - U U - - - - -
Sample Site 1 6006 CT/RB 190 - U U - - - - -
Sample Site 1 6006 DV 95 8.6 U U FR 1 2 - -
Sample Site 1 6006 DV 81 5.3 U U - - - - -
Sample Site 1 6006 DV 86 7.2 U U - - - - -
Sample Site 1 6006 DV 108 15.9 U U FR 2 2 - -
Sample Site 1 6006 DV 94 9.1 U U FR 3 2 - -
Sample Site 1 6006 DV 128 24.4 U U FR 4 3 - -
Sample Site 1 6006 DV 80 7.1 U U - - - - -
Sample Site 1 6006 DV 75 5 U U - - - - -
Sample Site 1 6006 DV 70 3.3 U U - - - - -
Sample Site 1 6006 CAL 105 14.1 U U - - - - -
Sample Site 1 6006 CAL 105 14 U U - - - - -
Sample Site 1 6006 CAL 95 9.4 U U - - - - -
Sample Site 1 6006 CAL 96 11.7 U U - - - - -
Sample Site 1 6006 DV 111 16.7 U U FR 5 3 - -
Sample Site 1 6006 DV 108 14.1 U U FR 6 2 - -
Sample Site 1 6006 DV 87 8.2 U U - - - - -
Sample Site 1 6006 DV 93 9.1 U U FR 7 UA - -
Sample Site 1 6006 DV 89 7 U U - - - - -
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Appendix I-2.4a.  Biological Fish Data From Stream Sites 2010

Dataset
Site 

Name ILP Species
Length 
(mm) Weight (g) Sex Maturity

 Age 
Structure

Sample 
Number Age

Genetic 
Structure

Sample 
Number

Sample Site 1 6006 DV 85 6.6 U U - - - - -
Sample Site 1 6006 CH 82 8.4 U U - - - - -
Sample Site 1 6006 CH 77 8.4 U U - - - - -
Sample Site 1 6006 DV 91 6.8 U U - - - - -
Sample Site 1 6006 DV 81 3.9 U U - - - - -
Sample Site 1 6006 CO 81 4.7 U U - - - - -
Sample Site 1 6006 CH 90 8.7 U U FR 8 - - -
Sample Site 1 6006 CH 70 3.1 U U - - - - -
Sample Site 1 6006 CO 91 7.6 U U - - - - -
Sample Site 1 6006 CO 74 4.7 U U - - - - -
Sample Site 1 6006 CH 63 2.4 U U - - - - -
Sample Site 1 6006 CH 65 3.2 U U - - - - -
Sample Site 1 6006 DV 55 1.9 U U - - - - -
Sample Site 1 6006 CH 58 1.8 U U - - - - -
Sample Site 1 6006 CH 61 1.6 U U - - - - -
Sample Site 1 6006 CO 77 4.7 U U - - - - -
Sample Site 1 6006 CH 59 2.5 U U - - - - -
Sample Site 1 6006 DV 72 3.9 U U - - - - -
Sample Site 1 6006 CO 71 3.7 U U - - - - -
Sample Site 1 6006 CO 66 3.3 U U - - - - -
Sample Site 1 6006 DV 81 5.4 U U - - - - -
Sample Site 1 6006 CO 69 3.2 U U - - - - -
Sample Site 1 6006 DV 68 3.2 U U - - - - -
Sample Site 1 6006 CH 60 2.8 U U - - - - -
Sample Site 1 6006 DV 54 1.9 U U - - - - -
Sample Site 1 6006 DV 70 5.1 U U - - - - -
Sample Site 1 6006 CH 57 2.8 U U - - - - -
Sample Site 1 6006 CH 52 2.9 U U - - - - -
Sample Site 1 6006 DV 52 1.6 U U - - - - -
Sample Site 1 6006 DV 74 3.4 U U - - - - -
Sample Site 1 6006 DV 59 1.9 U U - - - - -
Sample Site 1 6006 DV 53 1.3 U U - - - - -
Sample Site 1 6006 DV 69 3.6 U U - - - - -
Sample Site 1 6006 CH 59 2.6 U U - - - - -
Sample Site 1 6006 DV 50 1.5 U U - - - - -
Sample Site 1 6006 DV 45 0.9 U U - - - - -
Sample Site 1 6006 CAL 65 2.5 U U - - - - -
Sample Site 1 6006 DV 39 0.9 U U - - - - -
Sample Site 1 6007 CO 400 - U U - - - - -
Sample Site 1 6007 DV 215 101.4 U U FR 1 5 - -
Sample Site 1 6007 CT 206 83.9 U U FR 2 4 - -
Sample Site 1 6007 CO 88 7.4 U U - - - - -
Sample Site 1 6007 DV 105 10.5 U U FR 3 2 - -
Sample Site 1 6007 DV 100 9.3 U U FR 4 2 - -
Sample Site 1 6007 DV 117 14.7 U U FR 5 2 - -
Sample Site 1 6007 DV 123 16.6 U U FR 6 3 - -
Sample Site 1 6007 DV 115 14.4 U U FR 7 2 - -
Sample Site 1 6007 DV 112 14.4 U U FR 8 4 - -
Sample Site 1 6007 DV 103 10.1 U U FR 9 2 - -
Sample Site 1 6007 DV 92 7.3 U U FR 10 UA - -
Sample Site 1 6007 DV 115 13.1 U U FR 11 3 - -
Sample Site 1 6007 DV 104 10.3 U U FR 12 3 - -
Sample Site 1 6007 DV 93 7.5 U U FR 13 2 - -
Sample Site 1 6007 DV 91 6.4 U U FR 14 2 - -
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Appendix I-2.4a.  Biological Fish Data From Stream Sites 2010

Dataset
Site 

Name ILP Species
Length 
(mm) Weight (g) Sex Maturity

 Age 
Structure

Sample 
Number Age

Genetic 
Structure

Sample 
Number

Sample Site 1 6007 DV 85 6.5 U U - - - - -
Sample Site 1 6007 DV 92 6.7 U U FR 15 UA - -
Sample Site 1 6007 DV 93 7.9 U U FR 16 3 - -
Sample Site 1 6007 DV 87 6.3 U U - - - - -
Sample Site 1 6007 DV 86 6.9 U U - - - - -
Sample Site 1 6007 CO 80 6 U U - - - - -
Sample Site 1 6007 DV 80 4.8 U U - - - - -
Sample Site 1 6007 DV 79 4.6 U U - - - - -
Sample Site 1 6007 DV 86 5.5 U U - - - - -
Sample Site 1 6007 DV 73 3.7 U U - - - - -
Sample Site 1 6007 DV 74 3.7 U U - - - - -
Sample Site 1 6007 CO 71 4.6 U U - - - - -
Sample Site 1 6007 DV 82 5.5 U U - - - - -
Sample Site 1 6007 DV 77 4.5 U U - - - - -
Sample Site 1 6007 DV 73 3.6 U U - - - - -
Sample Site 1 6007 CO 61 2.2 U U - - - - -
Sample Site 1 6007 DV 72 3.8 U U - - - - -
Sample Site 1 6007 SK 75 3.7 U U - - - - -
Sample Site 1 6007 CO 79 5.3 U U - - - - -
Sample Site 1 6007 DV 71 3.5 U U - - - - -
Sample Site 1 6007 DV 71 4.9 U U - - - - -
Sample Site 1 6007 CH 63 2.7 U U - - - - -
Sample Site 1 6007 DV 71 3.5 U U - - - - -
Sample Site 1 6007 CO 69 3.3 U U - - - - -
Sample Site 1 6007 DV 68 3.5 U U - - - - -
Sample Site 1 6007 DV 78 4.7 U U - - - - -
Sample Site 1 6007 DV 81 4.9 U U - - - - -
Sample Site 1 6007 DV 74 4.2 U U - - - - -
Sample Site 1 6007 CO 63 2.9 U U - - - - -
Sample Site 1 6007 CO 56 1.9 U U - - - - -
Sample Site 1 6007 CO 63 2.4 U U - - - - -
Sample Site 1 6007 DV 59 1.9 U U - - - - -
Sample Site 1 6007 DV 74 4 U U - - - - -
Sample Site 1 6007 DV 75 3.9 U U - - - - -
Sample Site 1 6007 DV 68 3.6 U U - - - - -
Sample Site 1 6007 DV 70 3.1 U U - - - - -
Sample Site 1 6007 CO 66 3.2 U U - - - - -
Sample Site 1 6007 DV 73 4.1 U U - - - - -
Sample Site 1 6007 DV 72 3.5 U U - - - - -
Sample Site 1 6007 DV 79 1.7 U U - - - - -
Sample Site 1 6007 DV 50 1.3 U U - - - - -
Sample Site 1 6007 DV 43 1.2 U U - - - - -
Sample Site 1 6007 DV 30 0.2 U U - - - - -
Sample Site 1 3049 DV 165 50.2 U IM FR 1 5 - -
Sample Site 1 4005 DV 123 20.9 M M FR 1 UA - -
Sample Site 1 4005 DV 101 11.4 M MT FR 2 3 - -
Sample Site 1 4005 DV 136 27.8 M M FR 3 3 - -
Sample Site 1 3008 DV 54 - U U - - - - -
Sample Site 1 3008 DV 56 - U U - - - - -
Sample Site 1 3008 DV 96 - U U FR 3 UA - -
Sample Site 1 3008 DV 120 - U U FR 4 2 - -
Sample Site 1 3008 RB 123 - U U FR 5 3 - -
Sample Site 1 3008 RB 93 - U U FR 6 1 - -
Sample Site 1 3008 RB 102 - U U FR 7 2 - -
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Appendix I-2.4a.  Biological Fish Data From Stream Sites 2010

Dataset
Site 

Name ILP Species
Length 
(mm) Weight (g) Sex Maturity

 Age 
Structure

Sample 
Number Age

Genetic 
Structure

Sample 
Number

Sample Site 1 3008 RB 84 - U U - - - - -
Sample Site 1 3008 RB 94 - U U FR 9 UA - -
Sample Site 1 3008 RB 62 - U U - - - - -
Sample Site 1 3008 RB 65 - U U - - - - -
Sample Site 1 3007 DV 165 53.1 U IM FR 1 - - -
Sample Site 1 3007 DV 183 73.6 U IM FR 2 - - -
Sample Site 1 3007 DV 132 43.2 U IM FR 3 - - -
Sample Site 1 3007 DV 65 2.8 U IM FR 4 - - -
Sample Site 1 3007 DV 64 3.1 U IM FR 5 - - -
Sample Site 1 3007 DV 34 0.5 U IM FR 6 - - -
Sample Site 1 3007 DV 33 0.4 U IM FR 7 - - -
Sample Site 1 3007 DV 30 0.3 U IM - - - - -
Road Routes 1 3052 DV 40 0.6 U IM - - - - -
Road Routes 1 3052 DV 160 - U IM - - - - -
Road Routes 1 2008 RB 115 - U IM FR 1 - - -
Road Routes 1 2008 DV 124 - U IM FR 2 - - -
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Appendix I-2.4b.  Stream Electrofishing Effort and Catch Data 2010

Dataset ILP Reach Site NFC DV BT DV/BT RB CCT CT/RB CO CH SK MW CAL SP
Roads 2008 1 1 495 - 1 - - 1 - - - - - - - -
Roads 2008 2 1 503 NFC - - - - - - - - - - - -
Roads 2067 1 1 389 NFC - - - - - - - - - - - -
Roads 3000 1 1 1006 NFC - - - - - - - - - - - -
Roads 3001 1 2 1036 NFC - - - - - - - - - - - -
Roads 3002 1 3 1004 NFC - - - - - - - - - - - -
Roads 3003 1 1 1004 NFC - - - - - - - - - - - -
Roads 3004 1 1 1014 NFC - - - - - - - - - - - -
Roads 3005 1 1 1038 NFC - - - - - - - - - - - -
Roads 3009 1 1 502 NFC - - - - - - - - - - - -
Roads 3031 1 1 122 NFC - - - - - - - - - - - -
Roads 3048 1 1 583 NFC - - - - - - - - - - - -
Roads 3051 1 1 1034 NFC - - - - - - - - - - - -
Roads 3052 1 1 1023 - 1 - - - - - - - - - - -
Roads 3052 1 1 - - - - - - - - - - - - - -
Roads 3053 1 1 1056 NFC - - - - - - - - - - - -

EF Effort 
(sec)

Species
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Appendix I-2.4c.  Detailed Fish Habitat Assessment of Streams 2010

Unuk UR2 13-Sep-09 1 G 0 100 1 - - - - 50 110 10 15 70 5 0
Unuk UR2 13-Sep-09 2 R 100 200 1 - - - - 60 130 5 15 75 5 0
Unuk UR3 13-Sep-09 1 R 0 200 1 - - - - - - 5 15 75 5 0
Unuk ECM8 20-Jul-09 1 R 0 0 1 0.6 0.7 1.2 1 30 42 10 20 30 40 -
Unuk ECM8 20-Jul-09 2 R 0 150 2 0.3 0.4 0.2 1 - - 20 20 30 30 -
Unuk ECM8 20-Jul-09 3 P 100 40 0 0.8 1 0.7 2.5 - - 80 20 10 - -
Unuk ECM8 20-Jul-09 4 C 190 25 4 0.3 0.2 0.3 1 - - - 10 60 30 -
Unuk EUR2 17-Jul-09 1 R 0 100 5 0.5 0.3 0.4 1.2 9 14 15 20 50 15 0
Unuk UR1 12-Jul-09 1 P 0 38 1 0.5 0.2 0.3 0.8 18 39 60 10 30 - -
Unuk UR1 12-Jul-09 2 R 38 35 3 0.1 0.2 0.4 0.6 13 23 20 10 70 - -
Unuk UR1 12-Jul-09 3 P 73 20 2 1 1.2 0.8 1.6 13 15 20 40 40 - -
Unuk UR1 12-Jul-09 4 P 93 17 3 0.5 0.3 0.4 - 7 12 20 20 60 - -
Unuk UR1 12-Jul-09 5 R 0 100 4 - - - - 60 80 10 30 60 - -
Unuk SUNR 12-Jul-09 1 R 0 26 4 0.2 0.3 0.2 0.7 2.7 3.9 20 10 60 10 0
Unuk SUNR 12-Jul-09 2 G 26 16 2 0.3 0.4 0.35 0.6 10 18 70 5 15 10 0
Unuk SUNR 12-Jul-09 3 R 42 103 5 0.3 0.5 0.25 0.8 4 5.5 20 10 30 40 0
Unuk SUNR 12-Jul-09 4 R 0 160 5 - - - - 22 22 10 10 40 40 0

Channel Access:  G = accessible most flow, P = accessible at high flows; Woody Debris: SWD = small woody debris, LWD = large woody debris

Distance 
from Start

Pool Type:  S = scour, D = dam, N = none; Off Channel Type:  N = none, SC = side channel; Riparian Type:  D = deciduous, C = coniferous, M = mixed, S = shrub; Riparian Structure: YF = young forest, S = shrub, 
I = initial, PS = pole sapling, MF = mature forest

Bankfull Wetted Bankfull
Sand
(%)Stream Site Date

Habitat 
Number

Habitat 
Type

Length
(m)

Depth (m)

Wetted Wetted Wetted

Width (m)

Bedrock
(%)

Bed Material

Slope
(%)

Gravel
(%)

Cobble
(%)

Boulder
(%)
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Appendix I-2.4c.  Detailed Fish Habitat Assessment of Streams 2010

Type Access Length

Unuk UR2 13-Sep-09 1 - - - - 0 1 - 1 - 5 - SC G 100
Unuk UR2 13-Sep-09 2 - - - - 0 1 - 1 - 1 - SC G 200
Unuk UR3 13-Sep-09 1 - - - - 1 1 0 1 0 5 - SC G -
Unuk ECM8 20-Jul-09 1 - - - - - 5 - 2 - - - - - -
Unuk ECM8 20-Jul-09 2 - - - - - 5 - - - - - - - -
Unuk ECM8 20-Jul-09 3 G T S 0.8 50 - - 5 - - - - - -
Unuk ECM8 20-Jul-09 4 - - - - - 15 - 5 - - - - - -
Unuk EUR2 17-Jul-09 1 R L - - 0 10 0 10 0 0 - - - -
Unuk UR1 12-Jul-09 1 - - S 0.3 30 - - 20 - - - - - -
Unuk UR1 12-Jul-09 2 - - - - - - - - - - - - - -
Unuk UR1 12-Jul-09 3 - - S 1 - - - - - - - - - -
Unuk UR1 12-Jul-09 4 - - - - - - - 20 - 30 - - - -
Unuk UR1 12-Jul-09 5 - - - - - - - - - 10 - - - -
Unuk SUNR 12-Jul-09 1 N - - - - - - 0 - - - - - -
Unuk SUNR 12-Jul-09 2 N - S 0.2 - - - 5 - - - - - -
Unuk SUNR 12-Jul-09 3 N - - - - - - 10 - - - - - -
Unuk SUNR 12-Jul-09 4 N - - - - - - 15 - - - - - -

Channel Access:  G = accessible most flow, P = accessible at high flows; Woody Debris: SWD = small woody debris, LWD = large woody debris

Pool Type:  S = scour, D = dam, N = none; Off Channel Type:  N = none, SC = side channel; Riparian Type:  D = deciduous, C = coniferous, M = mixed, S = shrub; Riparian Structure: YF = young forest, S = shrub, 
I = initial, PS = pole sapling, MF = mature forest

Overhang 
Veg (%)

Pool Info Instream Cover Off Channel Habitat

Pool (%) Boulder (%)Type Amount
Instream 
Veg (%)

Undercut 
Bank (%) LWD (%)Site Date

Habitat 
Number ResidualType

Spawning Gravel

SWD (%)Stream
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Appendix I-2.4c.  Detailed Fish Habitat Assessment of Streams 2010

Total LWD

10-20cm 20-50cm >50cm Tally Type Structure Canopy

Unuk UR2 13-Sep-09 - - 1 0 MIXED - -
Unuk UR2 13-Sep-09 - 1 - 0 MIXED - -
Unuk UR3 13-Sep-09 1 - - - MIXED - 1
Unuk ECM8 20-Jul-09 - - - - CON MF 1
Unuk ECM8 20-Jul-09 - - - - CON MF 5
Unuk ECM8 20-Jul-09 - - - - CON MF 5
Unuk ECM8 20-Jul-09 2 - - 2 CON MF 1
Unuk EUR2 17-Jul-09 - - - 0 SHR SHR 10
Unuk UR1 12-Jul-09 - - - - CON YF 5
Unuk UR1 12-Jul-09 - - - - SHR SHR -
Unuk UR1 12-Jul-09 3 - - 3 SHR SHR -
Unuk UR1 12-Jul-09 4 - - 4 SHR SHR 10
Unuk UR1 12-Jul-09 1 - - 1 SHR SHR -
Unuk SUNR 12-Jul-09 - - - - SHR SHR 0
Unuk SUNR 12-Jul-09 - - - - SHR SHR -
Unuk SUNR 12-Jul-09 4 - - 4 SHR SHR 10
Unuk SUNR 12-Jul-09 - - - - CON MF 15

Channel Access:  G = accessible most flow, P = accessible at high flows; Woody Debris: SWD = small woody debris, LWD = large woody debris

Stream Site Date

Pool Type:  S = scour, D = dam, N = none; Off Channel Type:  N = none, SC = side channel; Riparian Type:  D = deciduous, C = coniferous, M = mixed, S = shrub; Riparian Structure: YF = young forest, 
S = shrub, I = initial, PS = pole sapling, MF = mature forest

Riparian Cover (%)Functional LWD
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Appendix I-2.4d.  Receiving and Reference Environment MMER Sites Biological Fish Data

Date Site
Sample 
Method H/P # Sample # Species Sex Maturity

Fork 
Length 
(mm)

Total 
Weight (g)

Weight (g) 
Minus 

Contents
Gonad 

weight (g)

Liver 
weight 

(g)
Stomach 

weight (g)

Eggs 
Taken 
(Y/N)

Age 
Taken 
(S/F/O)

Age 
(years)

Adipose 
Taken 
(Y/N)

7-Aug-09 SC3 EF 1 1 DV M M 123 20.95 18.76 0.8 0.36 1.56 N SFO - N
7-Aug-09 SC3 EF 1 2 DV M MTC 101 11.42 10.09 - 0.26 0.98 N SF 3 N
7-Aug-09 SC3 EF 1 3 DV M M 136 27.78 24.94 0.85 0.34 2.26 N SFO 3 N
EF = electrofishing, DV = Dolly Varden, BT = bull trout
F = female, M = male, IM = immature, M = mature
AD = adipose, F = fin ray, S = scale, O = otolith
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Appendix I-2.4e.  Fish Diet Data by Number 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
OLIGOCHAETA
Oligochaeta dam FW - - -
Lumbricidae FW 1 - -
Lumbriculidae FW 1 1 -
CRUSTACEA - - -
Cladocera - - -
Daphnidae - - -
Daphnia middendorffiana FW - - -
Chydoridae - - -
Eurycercus sp. FW - - -
Calanoida - - -
Heterocope septentrionalis A FW - - -
Cyclopoida FW - - -
AMPHIPODA - - -
Gammaridae FW - - -
Gammarus lacustris juv FW - - -
Gammarus lacustris FW - - -
ARACHNIDA - - -
Aranea A TERR - - -
Hydracarina FW - - -
EPHEMEROPTERA N FW - - 1
Ameletidae - - -
Ameletus N FW - - -
Baetidae - - -
Baetis bicaudatus N FW 6 13 35
Ephemerellidae - - -
Ephemerella sp N FW - - -
Ephemerella coloradensis N FW - - -
Heptagenaeiidae N* FW - - -
Cinygmula N FW 1 - 2
Epeorus N FW - 1 11
Heptagenia N FW - - -
ODONATA - - -
Anisoptera N FW - - -
PLECOPTERA N* FW - - 1
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4e.  Fish Diet Data by Number 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
Plecoptera A FW - - -
Chloroperlidae - - -
Suwallia N FW - - -
Nemouridae - - -
Zapada N FW 2 2 2
Perlodidae N FW - - 1
HEMIPTERA A TERR 2 - -
Aphididae N TERR 6 - -
Aphididae A TERR 11 - -
Coccoidea N TERR 1 - -
TRICHOPTERA L FW - - -
Trichoptera P FW - - -
Trichoptera A FW - - -
Hydropsychidae - - -
Hydropsyche L FW - 1 6
Limnephilidae L FW - - -
Hesperophylax L FW - - -
Limnephilus L FW - - -
Psychoglypha L FW - - -
Rhyacophilidae - - -
Rhyacophila sp L FW - 1 6
Rhyacophila bifila L FW - - -
LEPIDOPTERA L TERR - 3 3
Lepidoptera A TERR - - -
COLEOPTERA A TERR 1 1 -
Dytiscidae A FW - - -
Hydroporus L FW - - -
Hydroporus A FW - - -
Cerambycidae A TERR 1 - -
Chrysomelidae A TERR - - -
Hydrophilidae - - -
Hydrochara L FW 1 - -
Staphylinidae A TERR 2 - -
HYMENOPTERA A TERR 5 - -
Formicidae A - - -
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4e.  Fish Diet Data by Number 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
DIPTERA L TERR - - -
Diptera A FW 19 - -
Blephariceridae - - -
Agathon L FW - - 1
Culicidae A FW - - -
Empididae L FW - - 1
Empididae A FW 6 - -
Chelifera L FW - - -
Muscidae L FW - - 1
Muscidae A FW - - -
Limnophora L FW - 1 -
Simulidae - - -
Simulium L FW 1 3 3
Simulium P FW 1 - -
Tabanidae L FW - - -
Tipulidae L FW - - -
Tipulidae A FW 1 - -
Hexatoma L FW 1 - -
Chironomidae L* FW - - -
Chironomidae P FW 2 2 -
Tanypodinae - - -
Procladius L FW - - -
Procladius P FW - - -
Thiennemannimyia L FW - - -
Thiennemannimyia P FW - - -
Tanytarsini L* FW - - -
Tanytarsini P FW - - -
Tanytarsus P FW - - -
Chironomini L* FW - - -
Chironomini P FW - - -
Chironomus L FW - - -
Chironomus P FW - - -
Phaenopsectra L FW - - -
Phaenopsectra P FW - - -
Orthocladiinae L* FW - 9 8
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4e.  Fish Diet Data by Number 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
Orthocladiinae P FW - - -
Brillia L FW 1 - -
Diamesinae P FW - - -
Diamesa L FW 14 252 115
Diamesa P FW 6 3 4
MOLLUSCA - - -
Bivalvia - - -
Sphaeriidae - - -
Pisidium FW - - -
Gastropoda dam FW - - -
Planorbidae - - -
Gyraulus FW - - -
INSECTA parts X - -
NON-FOOD ITEMS - - -
Case Materials - - -
Pebble - - -
Plant - X X
Mud - - -
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4f.  Fish Diet Data by Weight 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
OLIGOCHAETA
Oligochaeta dam FW - - -
Lumbricidae FW 8 - -
Lumbriculidae FW 2 50 -
CRUSTACEA - - -
Cladocera - - -
Daphnidae - - -
Daphnia middendorffiana FW - - -
Chydoridae - - -
Eurycercus sp. FW - - -
Calanoida - - -
Heterocope septentrionalis A FW - - -
Cyclopoida FW - - -
AMPHIPODA - - -
Gammaridae FW - - -
Gammarus lacustris juv FW - - -
Gammarus lacustris FW - - -
ARACHNIDA - - -
Aranea A TERR - - -
Hydracarina FW - - -
EPHEMEROPTERA N FW - - 83
Ameletidae - - -
Ameletus N FW - - -
Baetidae - - -
Baetis bicaudatus N FW 18 50 75
Ephemerellidae - - -
Ephemerella sp N FW - - -
Ephemerella coloradensis N FW - - -
Heptagenaeiidae N* FW - - -
Cinygmula N FW 3 - 4
Epeorus N FW - 15 717
Heptagenia N FW - - -
ODONATA FW - - -
Anisoptera N FW - - -
PLECOPTERA N* FW - - 2
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4f.  Fish Diet Data by Weight 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
Plecoptera A FW - - -
Chloroperlidae N FW - - -
Suwallia N FW - - -
Nemouridae - - -
Zapada N FW 4 7 4
Perlodidae N FW - - 27
HEMIPTERA A TERR 7 - -
Aphididae N TERR 3 - -
Aphididae A TERR 13 - -
Coccoidea N TERR 1 - -
TRICHOPTERA L FW - - -
Trichoptera P FW - - -
Trichoptera A FW - - -
Hydropsychidae - - -
Hydropsyche L FW - 11 159
Limnephilidae L FW - - -
Hesperophylax L FW - - -
Limnephilus L FW - - -
Psychoglypha L FW - - -
Rhyacophilidae - - -
Rhyacophila sp L FW - 5 64
Rhyacophila bifila L FW - - -
LEPIDOPTERA L TERR - 50 62
Lepidoptera A TERR - - -
COLEOPTERA A TERR 2 25 -
Dytiscidae A FW - - -
Hydroporus L FW - - -
Hydroporus A FW - - -
Cerambycidae A TERR 14 - -
Chrysomelidae A TERR - - -
Hydrophilidae - - -
Hydrochara L FW 5 - -
Staphylinidae A TERR 14 - -
HYMENOPTERA A TERR 10 - -
Formicidae A - - -
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4f.  Fish Diet Data by Weight 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
DIPTERA L TERR - - -
Diptera A FW 109 - -
Blephariceridae - - -
Agathon L FW - - 10
Culicidae A FW - - -
Empididae L FW - - 4
Empididae A FW 32 - -
Chelifera L FW - - -
Muscidae L FW - - 74
Muscidae A FW - - -
Limnophora L FW - 14 -
Simulidae - - -
Simulium L FW 1 9 12
Simulium P FW 3 - -
Tabanidae L FW - - -
Tipulidae L FW - - -
Tipulidae A FW 150 - -
Hexatoma L FW 2 - -
Chironomidae L* FW - - -
Chironomidae P FW 4 4 -
Tanypodinae - - -
Procladius L FW - - -
Procladius P FW - - -
Thiennemannimyia L FW - - -
Thiennemannimyia P FW - - -
Tanytarsini L* FW - - -
Tanytarsini P FW - - -
Tanytarsus P FW - - -
Chironomini L* FW - - -
Chironomini P FW - - -
Chironomus L FW - - -
Chironomus P FW - - -
Phaenopsectra L FW - - -
Phaenopsectra P FW - - -
Orthocladiinae L* FW - 9 6
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4f.  Fish Diet Data by Weight 2010

Fish No. DV-01 DV-02 DV-03
Location SC3 SC3 SC3
Date 7-Aug-09 7-Aug-09 7-Aug-09
Sample No. 090476 090477 090478
Fullness (%) 100 90 11
Digestion (%) 50 40 40
Actual Weight (mg) 509 384 1227
Comments
Species/Group Stage Origin
Orthocladiinae P FW - - -
Brillia L FW 2 - -
Diamesinae P FW - - -
Diamesa L FW 11 110 50
Diamesa P FW 31 16 16
MOLLUSCA - - -
Bivalvia - - -
Sphaeriidae - - -
Pisidium FW - - -
Gastropoda dam FW - - -
Planorbidae - - -
Gyraulus FW - - -
INSECTA parts 60 - -
NON-FOOD ITEMS - - -
Case Materials - - -
Pebble - - -
Plant - 9 2
Mud - - -
Stage: N = nymph, A = adult, L = larvae, P = pupae, juv = juvenile, * indicates too small to be identified further
Origin:  FW = freshwater, TERR = terrestrial
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Appendix I-2.4g.  Gillnet Effort and Catch Data 2010

Depth (m) Easting Northing Depth (m) Easting Northing

SUL - Sulphurets Lake 1 2.7 421075 6261227 22.5 421065 6261323 11-Jul-09 10:45 10.75 12-Jul-09
SUL - Sulphurets Lake 2 3.6 420609 6261167 18.1 420624 6261249 11-Jul-09 10:55 10.92 12-Jul-09
Dashes indicates not applicable
DV = Dolly Varden, RB = rainbow trout

Time In 
Conversion

Date 
PulledTime InDate InGN #Lake

Start End
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Appendix I-2.4g.  Gillnet Effort and Catch Data 2010

DV RB

SUL - Sulphurets Lake 1 9:25 9.42 22.67 218.9 - -
SUL - Sulphurets Lake 2 9:37 9.62 22.70 218.9 - -
Dashes indicates not applicable
DV = Dolly Varden, RB = rainbow trout

Set Duration 
Conversion (hrs)

Time Pulled 
Conversion

Time 
PulledLake GN #

SpeciesGillnet 
Area (m2)
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Appendix I-2.4h.  Lake Minnow Trap Effort and Catch Data 2010

DV RB
SUL - Sulphurets Lake 420730 6261144 1 11-Jul-09 10:06 10.10 12-Jul-09 9:39 9.65 23.55 - -
SUL - Sulphurets Lake 420645 6261143 2 11-Jul-09 10:08 10.13 12-Jul-09 9:40 9.67 23.53 - -
SUL - Sulphurets Lake 420464 6261179 3 11-Jul-09 10:10 10.17 12-Jul-09 9:42 9.70 23.53 - -
SUL - Sulphurets Lake 420353 6261249 4 11-Jul-09 10:11 10.18 12-Jul-09 9:43 9.72 23.53 - -
SUL - Sulphurets Lake 420437 6261371 5 11-Jul-09 10:17 10.28 12-Jul-09 9:44 9.73 23.45 - -
SUL - Sulphurets Lake 420542 6261400 6 11-Jul-09 10:18 10.30 12-Jul-09 9:46 9.77 23.47 - -
SUL - Sulphurets Lake 420651 6261407 7 11-Jul-09 10:20 10.33 12-Jul-09 9:48 9.80 23.47 - -
SUL - Sulphurets Lake 420872 6261460 8 11-Jul-09 10:23 10.38 12-Jul-09 9:51 9.85 23.47 - -
SUL - Sulphurets Lake 421057 6261524 9 11-Jul-09 10:26 10.43 12-Jul-09 9:53 9.88 23.45 - -
SUL - Sulphurets Lake 421123 6261215 10 11-Jul-09 10:29 10.48 12-Jul-09 9:55 9.92 23.43 - -
DV = Dolly Varden, RB = rainbow trout

Time Set
Time Set 

Conversion
Date 

Pulled
Time 

Pulled
Time Pulled 
Conversion

Set Duration 
Conversion (hrs)Easting Northing

Species
Lake MT # Date Set
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KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix I-3  

2010 Fish Raw Data 

I-3.1.  2010 FDIS Site Cards 

I-3.2.  2010 Site Photographs 

I-3.3.  2010 Fish Raw Data Tables 



Site

1

FDIS Site Card

10.0Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

Site #: 1

Date: 2010/08/13

Site Lg: 200

Time: 10:46 Agency: C660 Crew:        CB Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:ILP Map#: NID #:NID Map #:

960-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name: ALASKA RIVERS

Incomplete:

RF 74.00

RF 50.00

MS

Total: A

S D N N T T N 2

LWD: A

LB SHP: S V

RIP: C

Dominant: G Subdom: F

D95:  25.0 D (cm):  20.00 Morph: RP

B1

Pattern: IR

Islands: O

Coupling: DC

Confinement: OC

Wb Depth: 1.6

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

71.00 69.00

42.00 48.00

70.00

49.00

1.0 1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

1.9 2.1
No Vis.Ch.:

Tribs.:

FSZ:

21-40%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH:

Cond.: 90

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

71.00

47.25

0.00

Avg

1.00

1.87Avg:

9.408275.6263910

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

GOODOverWinter Habitat

GOOD - ABUNDANT SLACK WATER AND LWDRearing Habitat

POOR - ALL RUN HABITATSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:1025    1 STD  UR:

F:1025    2 STD  UR:

F:1025    3 STD  UR:
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Site

1

FDIS Site Card

10.0Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

P H O T O S

Photo Foc Lg Dir Comments

F:1025    4 STD  DR:

F:1025    5 STD  DR:

F:1025    6 STD  XR:

F:1025    7 STD  XR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

5000

 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 10:15 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5000ILP Map#: 104B.048 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.00

MS 0.30

MS 0.10

Total: A

S D S S N S S 1

LWD: A

LB SHP: V S

RIP: M

Dominant: G Subdom: C

D95:  10.0 D (cm):   5.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: CO

Confinement: EN

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: M

STG: MF

1.50 1.40

0.60 6.00

0.10 0.10

1.30 1.30

1.00 1.00

0.10 0.20

2.00

1.00

0.10

50.0 30.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.2

Cond.: 101

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.58

1.65

0.12

Avg

40.00

0.30Avg:

9.408683.6262468

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

OVERALL NO FISH HABITAT - STEEP COLD STREAM. STEP POOLS TO SHALLOW POOLSOther

POOR - STEEP, COLD,  SHALLOW POOLSOverWinter Habitat

POOR - STEEP, COLD, SHALLOW POOLSRearing Habitat

POOR - STEEP, COLD, SHALLOW POOLSSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5000  670 STD  D AT 50% GRADIENTR:

F:5000  671 STD  U AT 50% GRADIENTR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.048

ILP #

5000

 

Section Comments

C O M M E N T S

CLASS S6CHANNEL

CROSSING AT 9N 408709 6262424SITE CARD

P H O T O S

Photo Foc Lg Dir Comments

F:5000  672 STD  D AT CROSSINGR:

F:5000  674 STD  U AT CROSSINGR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5001

 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 11:35 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5001ILP Map#: 104B.058 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 2.50

MS 1.00

MS 0.20

Total: A

S D S S N S S 1

LWD: A

LB SHP: U U

RIP: S

Dominant: G Subdom: C

D95:  10.0 D (cm):   5.00 Morph: RP

B1

Pattern: SI

Islands: O

Coupling: DC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: S

STG: MF

1.30 2.00

1.20 1.50

0.10 0.10

2.00 2.00

1.40 1.20

0.20 0.20

33.0 38.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .5
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 4

pH: 7.0

Cond.: 137

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.96

1.26

0.16

Avg

35.50

0.37Avg:

9.408765.6267581

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: 40% GRADE OVER R

Lg

10

Hgt

10.0

Type

C    

Method

GE   

Method

GE   

NIDNID Map

 GPUR: F:

Photo MethodAirPhoto

L: #: 9.408718.6262611

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

MIGRATION - POOR, LIMITED BY STEEP CASCADE OVER ROCK; OVERALL MARGINALOther

POOR - STEEPOverWinter Habitat

GOOD - LOTS OF COVER BUT STEEP GRADIENTRearing Habitat
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5001

 

Section Comments

C O M M E N T S

35% GRADE AT 140M DOWNSTREAM OF CROSSING 9n 408709 6262622MORPHOLOGY

PREVIOUS ASSESSMENT IN 2009 (KM) ALSO S6, JUST DOWNSTREAM FROM CROSSING AT PREVIOUS ROAD ALIGNMENTSITE CARD

CLASS S6 - HIGH GRADIENT COLD STREAM, BARRIER DOWNSTREAM OF CROSSINGCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

GOOD - GOOD SPAWNING GRAVEL AND COVERSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5001  675 STD  U 35% GRADE DOWNSTREAM OF CROSSINGR:

F:5001  676 STD  D 35% GRADE DOWNSTREAM OF CROSSINGR:

F:5001  677 STD  U CASCADE OVER BEDROCK 140M DOWNSTREAM OF CROSSINGR:

F:5001  678 STD  D CASCADE OVER BEDROCK 140M DOWNSTREAM OF CROSSINGR:

F:5001  679 STD  U HABITAT DOWNSTREAM OF CROSSING - SEE FISH CARD FOR THIS SECTIONR:

F:5001  680 STD  D HABITAT DOWNSTREAM OF CROSSINGR:

F:5001  681 STD  U UPSTREAM OF CROSSINGR:

F:5001  682 STD  D UPSTREAM OF CROSSINGR:

Thursday, January 13, 2011 Page 26 of 42



Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5002

 

Site #: 1

Date: 2010/09/03

Site Lg: 100

Time: 13:10 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5002ILP Map#: 104B.058 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.70

MS 0.70

MS 0.10

Total: A

S S N D N S S 1

LWD: A

LB SHP: U U

RIP: C

Dominant: G Subdom: C

D95:  10.0 D (cm):   5.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.00 0.80

0.50 0.70

0.10 0.10

0.70 0.70

0.70 0.30

0.10 0.10

1.00

0.70

0.10

35.0

30.0

35.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 5

pH: 7.0

Cond.: 87

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.82

0.60

0.10

Avg

33.33

0.23Avg:

9.408820.6262803

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: FLOWING OVER ROCK

Lg

3

Hgt

3.0

Type

C    

Method

MS   

Method

GE   

NIDNID Map

 GPUR: 5002 F: 687 

Photo MethodAirPhoto

L: #: 9.408857.6262823

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

MIGRATION - POOR - LOW FLOWS, COLD STREAM, HIGH GRADIENTOther

POOR - LOW FLOWS, COLD STREAM, HIGH GRADIENTOverWinter Habitat

FAIR - LOW FLOWS, COLD STREAM, HIGH GRADIENTRearing Habitat
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5002

 

Section Comments

C O M M E N T S

CLASS S6 - HABITAT PRESENT BUT ACCESS TO CROSSING RESTRICTED BY GRADIENT AND CASCADE OVER ROCKCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

FAIR - LOW FLOWS, COLD STREAM, HIGH GRADIENTSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5002  685 STD  D DOWNSTREAM OF CROSSINGR:

F:5002  686 STD  U DOWNSTREAM OF CROSSINGR:

F:5002  687 STD  U CASCADE OVER ROCK DOWNSTREAM OF CROSSING - SEE FEATURESR:

F:5002  688 STD  U AT CROSSINGR:

F:5002  689 STD  D AT CROSSINGR:

Thursday, January 13, 2011 Page 28 of 42



Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5003

 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 13:45 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5003ILP Map#: 104B.058 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.50

MS 0.10

MS 0.00

Total: A

S S N D N S S 1

LWD: F

LB SHP: U U

RIP: C

Dominant: G Subdom: C

D95:  20.0 D (cm):   5.00 Morph: SP

B1

Pattern: ST

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .3

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.70 0.80

0.30 0.20

0.00 0.00

1.00 0.50

0.10 0.10

0.00 0.00

0.50

0.10

0.00

60.0 58.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .3
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.2

Cond.: 151

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.67

0.15

0.00

Avg

59.00

0.27Avg:

9.408910.6262939

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

NO FISH HABITATOther

POOR - TOO STEEP, LOW FLOWSOverWinter Habitat

POOR - TOO STEEP, LOW FLOWSRearing Habitat

POOR - NO FISH HABITAT, TOO STEEP, LOW FLOWSSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5003  690 STD  D AT CROSSINGR:

F:5003  691 STD  U AT CROSSINGR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5003

 

Section Comments

C O M M E N T S

CLASS S6 - TOO SMALL AND STEEPCHANNEL
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5005

 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 15:10 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5005ILP Map#: 104B.058 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 6.00

MS

MS

Total: A

S S D S N S N 1

LWD: A

LB SHP: V V

RIP: C

Dominant: C Subdom: B

D95:  20.0 D (cm):  10.00 Morph:

B1

Pattern: ST

Islands: N

Coupling: DC

Confinement: UN

Wb Depth:

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

10.00 151.50 10.00 50.0 30.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

44.38

0.00

0.00

Avg

40.00

0.00Avg:

9.408777.6263395

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: UPSTREAM OF CROSSING

LgHgtType

FSB  

Method

MS   

Method

GE   

NIDNID Map

 GPUR: 5005 F: 701 

Photo MethodAirPhoto

L: #: 9.408790.6263382

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

NO FISH HABITAT - CURRENTLY DRY (SEASONAL) CHANNEL WITH HIGH GRADIENT DOWNSTREAM, POSSIBLE FISH 
HABITAT SEASONALLY

Other

NO FISH HABITAT - DRYSpawning Habitat

NO FISH HABITAT - DRYRearing Habitat
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5005

 

Section Comments

C O M M E N T S

50% GRADIENT UPSTREAM OF CROSSING 30% GRADIENT DOWNSTREAM OF CROSSINGSITE CARD

MULTIPLE BRAIDS FROM HIGH SEASONAL FLUTUATIONS OF RUNOFF. ALL CHANNELS DRY CURRENTLYMORPHOLOGY

CLASS - S5CHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

NO FISH HABITAT - DRYOverWinter Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5005  699 STD  U AT CROSSING DRY CHANNELR:

F:5005  700 STD  D AT CROSSING DRY CHANNELR:

F:5005  701 STD  D FSBR:

F:5005  702 STD  U FSBR:
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Site

2

FDIS Site Card

10.0Watershed Code: 960-250000-57900-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

Site #: 2

Date: 2010/09/13

Site Lg: 100

Time: 13:40 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:ILP Map#: NID #:NID Map #:

960-250000-57900-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 0.50

MS 0.50

MS 0.10

Total: A

S D S S N S S 1

LWD: A

LB SHP: V U

RIP: C

Dominant: C Subdom: G

D95:  30.0 D (cm):   3.00 Morph: SP

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: OC

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

1.50 1.50

0.20 1.00

0.10 0.10

2.00 1.00

1.50 0.70

0.10 0.10

1.50

1.10

0.20

50.0

50.0

1.0

1.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.2 .2
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 2

pH: 7.8

Cond.: 168

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

1.33

0.83

0.12

Avg

25.50

0.20Avg:

9.408677.6263472

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

F E A T U R E S

Comments: STREAM GOES SUBSURFACE

LgHgtType

FSB  

Method

MS   

Method

GE   

NIDNID Map

 GPUR: 5006 F: 707 

Photo MethodAirPhoto

L: #: 9.408664.6763555

UTM (Z/E/N)

H A B I T A T   Q U A L I T Y

CommentsName

NO FISH HABITAT - HIGH GRADIENT, COLD, THEN GOES SUBSURFACEOther

POOR - HIGH GRADIENT, COLDOverWinter Habitat

POOR - HIGH GRADIENT, COLDRearing Habitat
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Site

2

FDIS Site Card

10.0Watershed Code: 960-250000-57900-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

Section Comments

C O M M E N T S

STREAM DRY CHANNEL ENTERS POND AT 9N 408601 6263642WATER

STRAIGHT MORPHOLOGY UPSTREAM OF CROSSING, DOWNSTREAM OF CROSSING GRADIENT DECREASES TO 1% (RPG 
MORPHOLOGY) THEN GOES SUBSURFACE

MORPHOLOGY

CLASS S6 - HIGH GRADIENT BARRIER UPSTREAM; SUBSURFACE FLOW DOWNSTREAM; COLDCHANNEL

H A B I T A T   Q U A L I T Y

CommentsName

POOR - HIGH GRADIENT, COLDSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5006  703 STD  U DOWNSTREAM OF CROSSINGR:

F:5006  704 STD  D DOWNSTREAM OF CROSSINGR:

F:5006  705 STD  D UPSTREAM OF CROSSINGR:

F:5006  706 STD  U UPSTREAM OF CROSSINGR:

F:5006  707 STD  U FSBR:

F:5006  708 STD  D FSBR:

F:5006  709 STD  D DRY CHANNEL DOWNSTREAM OF FEATURE AND UPSTREAM OF PONDR:

F:5006  710 STD  U DRY CHANNEL DOWNSTREAM OF FEATURE AND UPSTREAM OF PONDR:

Thursday, January 13, 2011 Page 40 of 42



Site

1

FDIS Site Card

10.0Watershed Code: 960-250000-57900-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 17:55 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:ILP Map#: NID #:NID Map #:

960-250000-57900-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 8.00

MS 7.00

MS 0.20

Total: A

S D S S N S S 1

LWD: A

LB SHP: V U

RIP: C

Dominant: G Subdom: F

D95:   5.00 D (cm):   5.00 Morph: RP

B1

Pattern: IR

Islands: O

Coupling: DC

Confinement: CO

Wb Depth: .5

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

15.00 7.00

14.00 6.00

0.30 0.20

9.00 2.00

8.00 2.00

0.20 0.30

5.00

4.50

0.20

1.0 0.5

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .4
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp: 6

pH: 7.5

Cond.: 125

Method: GE

Method:   T3

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

7.67

6.92

0.23

Avg

0.75

0.40Avg:

9.408404.6263727

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

MIGRATION - GOOD; OVERALL -  IMPORTANT AT ALL STAGES OF MULTIPLE SALMONID SPECIESOther

GOODOverWinter Habitat

GOODRearing Habitat

GOODSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5007  711 STD  D AT CROSSINGR:

F:5007  712 STD  U AT CROSSINGR:
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Site

1

FDIS Site Card

10.0Watershed Code: 960-250000-57900-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map # ILP # 

Section Comments

C O M M E N T S

GRADUAL INCREASED UPSTREAM OF CROSSING AND CHANNEL WIDTH DECREASES .5% AT CROSSING 1.5% UPSTREAM 
OF CROSSING

MORPHOLOGY

CLASS S7 - WIDE CHANNEL AT CROSSINGCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:5007  713 STD  U OFF CHANNEL HABITATR:

F:5007  714 STD  U UPSTREAM OF CROSSING - GRADIENT INCREASESR:

F:5007  715 STD  D UPSTREAM OF CROSSING - GRADIENT INCREASESR:

F:5007  716 STD  D DOWNSTREAM OF CROSSINGR:

F:5007  717 STD  U DOWNSTREAM OF CROSSINGR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5008

 

Site #: 1

Date: 2010/09/13

Site Lg: 100

Time: 18:20 Agency: C660 Crew:     MS/MM Fish Crd?:

Access: HMethod: GE

Local Name: ROAD ACCESS, MINE SITE COULTER CK

ILP #:  5008ILP Map#: 104B.058 NID #:NID Map #:

000-000000-00000-00000-0000-0000-000-000-000-000-000-000Watershed Code:

Gazetted Name:

Incomplete:

MS 1.00

MS 0.50

MS 0.10

Total: A

S S N D N S S 1

LWD: A

LB SHP: U S

RIP: C

Dominant: F Subdom: G

D95:   3.00 D (cm):   2.00 Morph: RP

B1

Pattern: SI

Islands: N

Coupling: DC

Confinement: CO

Wb Depth: .2

 Channel Width (m):

 Wetted Width (m):

 Pool Depth (m):

COVER

SWD LWD B U DP OV IV CROWN CLOSURE

Texture:

RB SHP:

Texture:

STG: MF

RIP: C

STG: MF

0.80 1.00

0.25 0.30

0.10 0.10

0.50

0.30

0.10

5.0

Bed Material:

DISTURBANCE 
INDICATORS

B2 B3 D1 D3

C1 C2 C3 C4 C5 S1 S2 S3 S4

Mtd width

DIST: E

width width width width width width width

Reach #: 10.0

Method I:

Method II:

   C

   C

NINSTREAM VEG: A M V

Mtd

Dw:

W A T E R S H E D

L M HStage:

Intermittent:

O1

F G C B R F G B RC

D2

S5

.3 .2
No Vis.Ch.:

Tribs.:

FSZ:

1-20%

A A

Bars:

 W A T E R

EMS: Req #:

Temp:

pH:

Cond.:

Method: GE

Method:   T5

Method:   P1

Method:   S3

Method:   GETurb.:

Method:   MS

T M L C

M O R P H O L O G Y

N SIDE DIAG MID SPAN BR

Ref. Name:

Loc: P/S/O:

width width

Project Name: KSM 2010 Baseline

P R O J E C T

Project Code: 20415Stream Name (gaz.): ALASKA RIVERS

Project Watershed Code: 960-000000-00000-00000-0000-0000-000-000-000-000-000-000

 C H A N N E L

Gadient %

Amount:

Type:

Flood Signs:

Avg

0.83

0.34

0.10

Avg

5.00

0.23Avg:

9.408373.6263005

Method:..

 GIS UTM  (Z.E.N):

Field UTM  (Z.E.N):

H A B I T A T   Q U A L I T Y

CommentsName

MIGRATION - GOOD; OVERALL - MARGINAL - SMALL STREAM BUT DIRECTLY CONNECTED TO FISH BEARING STREAMOther

POOROverWinter Habitat

GOODRearing Habitat

FAIR - LIMITED GRAVELSpawning Habitat

P H O T O S

Photo Foc Lg Dir Comments

F:5008  727 STD NSR:

F:5008  728 STD NSR:
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Site

1

FDIS Site Card

10.0Watershed Code: 000-000000-00000-00000-0000-0000-000-000-000-000-000-000

Reach # ILP Map #

104B.058

ILP #

5008

 

Section Comments

C O M M E N T S

CLASS S4 - DIRECTLY CONNECTED TO FISH BEARING STREAMCHANNEL

P H O T O S

Photo Foc Lg Dir Comments

F:5008  729 STD NSR:

F:5008  730 STD NSR:
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Stream 1025, Site 1 

 

Stream 1025, Site 1 – Downstream 
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Stream 5000, Site 1 – Upstream 

 

Stream 5000, Site 1 – Downstream 
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Stream 5001, Site 1 - Upstream 

 

Stream 5001, Site 1 – Downstream 
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Stream 5002, Site 1 - Downstream 

 

Stream 5002, Site 1 – Upstream 
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Stream 5003, Site 1 - Downstream 

 

Stream 5003, Site 1 – Upstream 
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Stream 5004, Site 1 - Cleared Riparian Zone 

 

Stream 5004, Site 1 – Downstream 
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Stream 5005, Site 1 - Upstream 

 

Stream 5005, Site 1 – Downstream 
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Stream 5006, Site 2 - Dry Channel 

 

Stream 5006, Site 2 – Upstream 
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Stream 5007, Site 1 - Downstream 

 

Stream 5007, Site 1 – Upstream 
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Stream 5008, Site 1 - Upstream 

 

Stream 5008, Site 1 - Downstream 



Appendix I-3.3a.  Aerial Fish Count Spawning Survey, 2010

Sulphurets Creek 13/8/2010 12:00 12:30 Unuk River Confluence Upstream to Cascade Turbid Cloudy No Rain Chinook 0
Sulphurets Creek 18/10/2010 14:00 14:10 Unuk River Confluence Upstream to Cascade Turbid Cloudy Light Rain Coho 0

End Location
# Fish 

ObservedWater Clarity Weather Precipitation SpeciesStream Name
Survey Date 

(d/m/y)
Survey Start 

Time
Survey End 

Time Start Location
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Appendix I-3.3b.  Ground-truthed Redd Spawning Survey, 2010

Sulphurets Creek 13/8/2010 12:00 12:30 Unuk River Confluence Upstream to Cascade Turbid Cloudy No Rain - - Chinook 0 0
Sulphurets Creek 18/10/2010 14:00 14:10 Unuk River Confluence Upstream to Cascade Turbid Cloudy Light Rain - - Coho 0 0

# Fish 
ObservedStart Location End Location

# Redds 
ObservedPrecipitationWater Clarity Weather Species

Water 
Temp

Air 
TempStream Name

Survey Date 
(d/m/y)

Survey 
Start 
Time

Survey 
End 

Time
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Appendix I-3.3c.  Lake Biological Fish Data, 2010

Structure 
(OT/FC/SC)

Sample 
# Age

Structure 
(AD)

Sample 
#

Unuk Lake GN 7 DV 189 66 0.98 - - - - -
Unuk Lake GN 7 DV 205 95 1.10 - - - - -
Unuk Lake GN 7 DV 136 27 1.07 - - - - -
Unuk Lake GN 7 DV 169 53 1.10 FR/SC 1 3 - -
Unuk Lake GN 7 DV 205 93 1.08 FR/SC 2 4 - -
Unuk Lake GN 7 DV 185 64 1.01 FR/SC 3 3 - -
Unuk Lake GN 7 DV 186 78 1.21 FR/SC 4 4 - -
Unuk Lake GN 7 DV 184 62 1.00 FR/SC 5 3 - -
Unuk Lake GN 9 DV 197 75 0.98 - - - - -
Unuk Lake GN 9 DV 184 61 0.98 - - - - -
Unuk Lake GN 9 DV 148 36 1.11 - - - - -
Unuk Lake GN 9 DV 176 59 1.08 - - - - -
Unuk Lake GN 9 DV 145 38 1.25 - - - - -
Unuk Lake GN 9 DV 186 82 1.27 - - - - -
Unuk Lake GN 9 DV 171 79 1.58 - - - - -
Unuk Lake GN 9 DV 209 120 1.31 - - - - -
Unuk Lake GN 9 DV 142 48 1.68 - - - - -
Unuk Lake GN 9 DV 179 84 1.46 - - - - -
Unuk Lake GN 9 DV 152 54 1.54 - - - - -
Unuk Lake GN 9 DV 187 95 1.45 - - - - -
Unuk Lake GN 9 DV 133 30 1.28 - - - - -
Unuk Lake GN 9 DV 143 34 1.16 - - - - -
Unuk Lake GN 9 DV 199 70 0.89 - - - - -
Unuk Lake GN 9 DV 146 26 0.84 - - - - -
Unuk Lake GN 9 DV 137 24 0.93 - - - - -
Unuk Lake GN 9 DV 134 23 0.96 - - - - -
Unuk Lake GN 9 DV 139 33 1.23 - - - - -
Unuk Lake GN 9 DV 145 34 1.12 - - - - -
Unuk Lake GN 9 DV 209 105 1.15 - 6 2 - -
Unuk Lake GN 9 DV 176 85 1.56 - 7 3 - -
Unuk Lake GN 9 DV 216 117 1.16 - 8 3 - -
Unuk Lake GN 9 DV 167 56 1.20 - 9 3 - -
Unuk Lake GN 9 DV 209 96 1.05 - 10 3 - -
Unuk Lake GN 9 DV 155 42 1.13 - - - - -
Unuk Lake GN 10 DV 179 54 0.94 FR/OT 11 3 - -
Unuk Lake GN 10 DV 195 85 1.15 - - - - -
Unuk Lake GN 10 DV 183 63 1.03 - - - - -
Unuk Lake GN 10 DV 175 58 1.08 FR/OT 14 3 - -
Unuk Lake GN 10 DV 182 62 1.03 - - - - -
Unuk Lake GN 10 DV 164 53 1.20 FR/OT 15 3 - -
Unuk Lake GN 10 DV 224 127 1.13 FR/OT 13 3 - -
Unuk Lake GN 10 DV 194 83 1.14 - 12 4 - -
Unuk Lake GN 10 DV 185 71 1.12 - - - - -

Method: GN = gillnet, MT = minnow trap

Genetic

Condition 
(g/mm3)

Species: RB = rainbow trout, DV = dolly varden, MWF = mountain whitefish, U = unknown

Structures: FC = fin clip, SC = scales, OT = otolith, AD = adipose fin

Site # Method Set # Species
Length 
(mm)

Weight 
(g)

Age
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Appendix I-3.3d.  Gillnet Effort and Catch Data, 2010

Lake GN #
Date

In
Time

In
Date 

Pulled
Time 

Pulled
Set Duration 

(hrs)
Dolly 

Varden
Rainbow 

Trout
Mountain 
Whitefish

Unuk Lake 1 10-Jul-10 10:30 10-Jul-10 11:30 1.0 0 0 0
Unuk Lake 2 10-Jul-10 11:15 10-Jul-10 12:15 1.0 0 0 0
Unuk Lake 3 10-Jul-10 11:50 10-Jul-10 13:20 1.5 0 0 0
Unuk Lake 4 10-Jul-10 13:30 10-Jul-10 15:00 1.5 0 0 0
Unuk Lake 5 10-Jul-10 13:50 11-Jul-10 12:00 22.2 30 0 0
Unuk Lake 6 10-Jul-10 14:20 11-Jul-10 13:30 23.2 27 0 0
Unuk Lake 7 10-Jul-10 15:40 11-Jul-10 10:00 18.3 8 0 0
Unuk Lake 9 10-Jul-10 16:00 11-Jul-10 10:15 18.3 52 0 0
Unuk Lake 10 10-Jul-10 16:10 11-Jul-10 12:24 20.2 26 0 0
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KSM PROJECT 

Unuk River Watershed Baseline Characterization Report (2007 to 2018) 

Appendix J 

Raw Tissue Chemistry Data 

J-1. Tissue Metal Concentrations for Periphyton, 2013-2017, 

Unuk River Watershed (Mine Site) 

J-2. Tissue Metal Concentrations for Benthic Invertebrates, 

2013-2017, Unuk River Watershed (Mine Site) 

J-3. Tissue Metal Concentrations in Fish Tissues, 2008-2017, 

Unuk River Watershed (Mine Site) 

J-4. Tissue Metal Concentrations in Eggs of Tree Swallows, 

2015-2017, Unuk River Watershed (Mine Site) 

J-5. Relative Percent Difference for Tissue Metal Samples for 

Periphyton, 2013-2017, Unuk River Watershed (Mine Site) 

J-6. Relative Percent Difference for Tissue Metal Concentration 

Samples for Benthic Invertebrates, 2013-2017, Unuk River 

Watershed (Mine Site) 



Appendix J-1.  Tissue Metal Concentrations for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID SC2-PERI
SC2-PERI 
(SPLIT) SC 2 REP 1 SC 2 REP 2 SC 2 REP 3 SC 2 REP 4 SC 2 REP 5 SC 2 REP 6 SC 2 REP 7 SC 2 REP 8

SC 2 REP 1 
(SPLIT) SC2 REP 1 SC2 REP 2 SC2 REP 3 SC2 REP 4 SC2 REP 5 SC2 REP 6 SC2 REP 7 SC2 REP 8

SC2 REP 8 
(SPLIT)

Fixed ID SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 5-Sep-13 5-Sep-13 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16 14-Sep-16
Year 2013 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2016
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
% Moisture 66.7 81.7 77.9 91.6 86.9 91.2 87.4 79.2 96.8 95.2 85.8 96.9 97.8 97.6 98.1 90.3 87.1 86.7 94.1 94.8
Total Metals
Aluminum 15600 26100 15600 13000 16500 13100 18400 15200 2480 3860 14400 6,970 4,730 5,610 4,520 7,000 4,470 10,300 6,570 8,900
Antimony 0.132 0.127 0.343 0.755 0.787 0.595 0.369 0.308 0.815 1.25 0.494 0.59 0.59 0.53 0.49 1.48 0.70 0.81 0.93 1.15
Arsenic 27.9 45.7 28.7 30.1 30.8 25.5 27.4 25.5 11.6 18.5 30.7 15.4 17.8 14.6 12.2 32.6 9.5 19.4 13.7 21.2
Barium 255 422 246 208 333 203 300 324 55.3 76.6 269 154 184 139 136 116 76 146 112 157
Beryllium 0.434 0.769 0.390 0.370 0.434 0.307 0.461 0.388 0.0590 0.0880 0.425 0.187 0.101 0.132 0.108 0.123 0.089 0.198 0.121 0.157
Bismuth 0.276 0.543 0.581 0.376 0.388 0.354 0.605 0.515 0.072 0.126 0.417 0.265 0.177 0.167 0.178 0.289 0.290 0.333 0.139 0.253
Boron 4.30 7.50 1.30 1.50 2.10 1.20 1.70 1.10 1.50 <1.0 1.50 3.40 2.60 3.90 2.10 1.70 <1.0 2.40 1.40 1.40
Cadmium 1.43 2.43 2.10 2.01 1.94 1.43 1.54 1.29 1.50 2.20 2.53 1.39 1.42 1.53 1.63 0.82 0.69 0.91 1.01 1.19
Calcium 29800 53500 16300 17600 21300 32800 20900 27500 11700 9360 20900 133,000 191,000 168,000 205,000 15,200 64,200 40,800 89,600 51,000
Cesium 1.75 3.24 1.68 2.18 1.88 1.27 1.88 1.50 0.208 0.355 2.05 0.741 0.493 0.585 0.481 0.551 0.318 0.757 0.483 0.676
Chromium 18.9 29.8 29.9 27.6 27.4 20.9 29.7 26.5 5.41 6.15 27.9 15.8 9.5 7.4 5.8 8.2 6.3 16.9 8.0 10.4
Cobalt 11.1 18.4 19.6 14.8 17.2 17.3 23.7 16.3 3.00 4.56 20.2 7.19 5.93 6.67 5.14 7.55 5.01 11.50 6.79 9.35
Copper 209 372 233 208 225 154 192 171 77.9 129 227 71.6 43.5 50.8 37.0 121.0 82.2 84.0 69.2 86.1
Gallium 5.06 8.40 - - - - - - - - - - - - - - - - - -
Iron 28200 48100 43300 39200 42300 34300 43400 36300 8550 14700 42600 16,600 12,500 14,300 10,800 20,500 11,800 27,200 18,000 22,300
Lead 15.5 28.2 21.6 17.8 26.6 13.6 19.4 15.2 7.46 8.48 19.7 9.2 5.7 5.8 4.9 11.1 5.2 11.1 7.6 9.5
Lithium 8.55 14.5 13.1 11.7 17.4 11.4 13.9 11.6 1.88 2.33 13.7 4.2 2.6 3.2 2.4 3.8 3.2 8.1 4.0 6.1
Magnesium 8920 14600 14400 13100 15000 12700 16300 14200 8090 8550 13400 5,370 4,340 4,770 3,780 7,680 5,640 8,980 6,730 8,490
Manganese 668 1020 1120 896 1010 979 1140 937 197 227 1090 477 374 481 367 295 293 670 350 483
Mercury 0.0550 0.0871 0.0834 0.127 0.105 0.0659 0.0764 0.0687 0.0330 0.0520 0.100 0.034 <0.030 <0.030 0.025 0.073 0.028 0.048 0.052 0.075
Molybdenum 2.47 3.74 3.80 4.52 3.08 2.91 4.31 3.49 1.25 2.18 2.97 2.46 1.31 1.30 1.75 4.84 10.70 2.87 1.70 5.09
Nickel 13.8 22.1 26.7 20.7 28.1 17.7 26.1 20.9 11.6 12.2 23.0 10.1 6.6 8.3 5.8 10.9 8.4 15.1 9.5 13.5
Phosphorus 890 1440 1520 1470 1370 1690 1460 1260 1210 1250 1440 1,060 898 1,080 1,020 813 611 1,050 873 1,110
Potassium 3800 6400 6320 8760 7490 8360 7700 7190 16900 14600 6940 3,140 3,350 3,470 3,220 6,080 5,950 8,210 19,300 18,700
Rhenium <0.010 <0.010 - - - - - - - - - - - - - - - - - -
Rubidium 17.8 30.6 17.8 17.1 17.7 16.7 23.2 18.4 8.96 7.52 17.5 13.70 13.00 13.80 12.90 7.87 6.71 11.50 15.00 17.70
Selenium 1.27 1.84 1.78 1.48 1.57 1.57 1.70 1.37 0.910 1.52 1.64 1.56 1.34 1.15 1.08 2.31 1.34 1.94 2.92 3.47
Sodium <2000 <2000 354 229 590 428 532 456 157 251 301 459.0 565.0 519.0 498.0 263.0 124.0 274.0 262.0 263.0
Strontium 68.4 114 67.6 66.2 82.4 89.8 88.8 91.7 65.1 51.1 80.8 148.0 205.0 167.0 195.0 49.1 93.3 84.0 140.0 108.0
Tellurium 0.146 0.267 0.104 0.109 0.156 0.0950 0.112 0.107 0.0340 0.0610 0.105 0.068 0.045 0.045 0.045 0.121 0.107 0.119 0.042 0.081
Thallium 0.186 0.331 0.187 0.176 0.183 0.167 0.231 0.201 0.120 0.0806 0.187 0.096 0.068 0.076 0.066 0.088 0.084 0.179 0.463 0.280
Thorium 1.25 2.22 - - - - - - - - - - - - - - - - - -
Tin 0.230 0.290 0.350 0.270 1.77 0.160 0.340 0.200 <0.10 <0.10 0.250 4.50 5.64 4.17 8.65 2.03 2.19 2.61 3.86 5.55
Uranium 0.608 0.996 0.804 0.632 0.734 0.587 0.712 0.633 0.0987 0.166 0.815 0.399 0.289 0.391 0.376 0.783 0.191 0.553 0.263 0.450
Vanadium 73.4 123 111 94.8 99.7 87.8 121 101 14.2 27.6 102 42.4 25.4 31.0 26.2 38.4 25.7 56.9 37.5 48.6
Yttrium 7.82 12.8 - - - - - - - - - - - - - - - - - -
Zinc 169 302 275 313 295 192 249 199 434 570 276 97.5 73.2 89.5 76.4 304.0 345.0 116.0 139.0 178.0
Zirconium 2.96 5.08 3.77 3.51 5.27 3.89 4.49 3.73 0.970 1.46 4.13 2.66 1.29 1.56 1.43 1.60 1.31 3.37 2.40 2.22
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-1.  Tissue Metal Concentrations for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID SC3-PERI
SC3-PERI 
(SPLIT)

ECM-10-
PERI

ECM 10 
REP 1

ECM 10 
REP 2

ECM 10 
REP 3

ECM 10 
REP 4

ECM 10 
REP 5

ECM 10 
REP 6

ECM 10 
REP 7

ECM 10 
REP 8

ECM 10 
REP 1 

(SPLIT)
ECM10 REP 

1
ECM10 REP 

2
ECM10 REP 

3
ECM10 REP 

4
ECM10 REP 

5
ECM10 REP 

6
ECM10 REP 

7
ECM10 REP 

8

Fixed ID SC3 SC3 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 4-Sep-13 4-Sep-13 4-Sep-13 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16
Year 2013 2013 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
% Moisture 52.7 45.0 89.5 97.6 98.2 98.2 95.8 96.8 92.3 96.2 97.4 97.6 97.4 97.5 98.0 97.2 97.3 98.1 98.3 97.6
Total Metals
Aluminum 23200 21300 17900 1870 3500 1970 1890 2020 4450 4310 5530 2010 1,030 754 3,120 340 522 1,270 533 132
Antimony 0.380 0.507 0.246 0.299 0.606 0.489 0.274 0.406 0.879 2.16 1.27 0.697 0.13 0.24 0.17 0.10 0.16 0.14 0.13 0.05
Arsenic 84.6 132 63.3 3.88 8.06 5.74 3.59 7.93 9.74 11.4 11.5 4.25 5.6 7.8 6.7 5.4 5.8 6.7 5.4 5.3
Barium 300 217 280 214 179 301 228 2360 2070 2040 2120 256 4,540 3,830 6,440 6,270 3,910 5,350 6,270 6,070
Beryllium 0.717 0.708 0.739 0.0780 0.165 0.112 0.0630 0.105 0.213 0.208 0.256 0.0870 0.026 0.037 0.140 0.019 0.024 0.044 <0.020 <0.020
Bismuth 1.23 1.70 0.104 0.0190 0.0300 0.0510 <0.020 0.0120 0.0280 0.0300 0.0420 0.0150 <0.010 <0.010 0.028 <0.010 <0.020 <0.030 <0.020 <0.020
Boron 3.70 3.40 12.5 1.90 1.50 3.00 <2.0 3.30 2.40 2.80 2.90 1.10 5.80 4.30 8.80 3.60 6.00 5.90 3.60 2.30
Cadmium 3.06 3.21 0.937 0.570 0.837 0.896 0.408 5.31 1.99 2.19 2.54 0.628 2.26 1.97 2.35 3.34 2.09 2.37 2.27 4.74
Calcium 15500 16700 20700 143000 50900 94100 155000 54900 121000 101000 96100 113000 37,000 55,900 30,900 19,200 62,200 28,700 31,100 9,990
Cesium 3.11 2.73 1.83 0.192 0.468 0.302 0.165 0.241 0.876 0.711 0.945 0.277 0.079 0.112 0.370 0.037 0.072 0.080 0.064 0.029
Chromium 23.9 23.4 43.6 7.34 13.4 11.2 5.48 7.54 14.9 16.1 16.3 6.70 6.9 3.1 20.5 0.6 2.6 7.9 12.5 0.7
Cobalt 30.2 34.4 20.2 3.20 7.28 4.42 2.45 2.11 7.24 7.21 8.85 3.32 7.02 5.83 9.82 8.84 5.52 7.86 6.98 6.28
Copper 328 346 79.9 19.4 30.4 45.8 28.7 47.0 23.5 26.4 27.0 16.3 10.4 12.1 37.6 7.9 25.4 11.3 11.3 9.2
Gallium 7.31 6.96 6.45 - - - - - - - - - - - - - - - - -
Iron 60900 73900 36200 5870 10900 6450 6020 6070 12200 12500 16700 5310 1,950 1,760 7,220 719 1,170 2,650 1,340 418
Lead 56.3 56.4 24.5 8.98 15.6 4.29 17.2 2.24 6.57 8.89 9.05 5.47 0.8 1.3 50.4 0.6 6.7 1.5 0.9 4.2
Lithium 12.9 12.3 14.4 3.09 5.31 3.4 3.0 3.50 7.90 6.62 8.39 2.61 5.2 4.9 13.9 9.5 4.8 10.8 9.8 6.5
Magnesium 10400 9650 12100 6770 8600 8900 5700 4480 5680 5510 6730 6410 2,500 1,820 4,090 2,790 1,850 3,310 2,510 1,820
Manganese 1010 909 1290 212 255 225 145 139 519 532 656 173 141 125 213 230 125 133 74 296
Mercury 0.246 0.281 0.157 <0.045 0.0690 <0.11 <0.050 0.0630 0.178 0.0770 0.0880 0.0480 0.048 0.081 0.061 0.043 0.044 <0.060 0.055 0.050
Molybdenum 8.49 8.80 1.25 0.388 0.687 0.980 0.256 1.81 0.832 0.876 1.42 0.469 0.36 0.37 0.86 0.46 0.36 0.31 0.46 0.39
Nickel 21.9 22.9 48.4 <8.2 <18 <10 <21 41.4 27.3 28.9 35.3 9.10 12.5 7.9 23.2 4.2 6.0 10.8 11.4 4.7
Phosphorus 1700 2180 1980 521 854 729 521 1240 2590 648 774 484 717 602 755 786 512 678 586 822
Potassium 4500 3900 7400 35600 37600 53000 29000 8240 8720 8100 9330 33500 3,500 2,930 4,160 4,290 3,110 4,250 3,970 3,600
Rhenium 0.0330 0.0430 <0.010 - - - - - - - - - - - - - - - - -
Rubidium 20.4 18.6 19.8 10.4 8.81 11.1 6.48 2.87 5.11 5.66 6.99 10.6 1.02 1.13 3.38 1.17 0.86 1.49 1.38 0.84
Selenium 5.88 9.01 1.70 0.600 0.830 0.980 0.430 0.920 2.07 1.72 1.64 0.510 0.64 0.63 0.93 0.92 0.67 1.07 1.09 0.82
Sodium <2000 <2000 <2000 1070 1150 2430 883 8300 664 348 651 538 12,000.0 11,600.0 25,800.0 27,600.0 13,900.0 23,500.0 23,800.0 20,200.0
Strontium 118 125 122 326 181 329 340 153 423 359 377 294 137.0 149.0 180.0 142.0 202.0 164.0 162.0 101.0
Tellurium 0.302 0.381 0.0720 <0.020 <0.020 <0.060 <0.040 <0.020 <0.020 <0.020 0.0240 <0.020 <0.020 <0.020 <0.040 <0.020 <0.040 <0.060 <0.040 <0.040
Thallium 0.340 0.333 0.181 0.0757 0.0999 0.0746 0.0449 0.0290 0.0688 0.0635 0.0919 0.0711 0.014 0.016 0.062 0.039 0.018 0.044 0.048 0.017
Thorium 4.88 4.90 1.26 - - - - - - - - - - - - - - - - -
Tin 0.220 0.610 0.150 1.55 1.15 2.49 3.83 0.910 <0.10 0.190 0.320 0.280 2.86 2.12 6.65 4.12 3.15 6.85 5.73 3.00
Uranium 2.07 2.09 0.384 0.0533 0.0958 0.0655 0.0355 1.13 0.121 0.128 0.140 0.0583 0.062 0.075 0.069 0.077 0.043 0.044 0.034 0.014
Vanadium 125 128 118 11.7 22.2 13.2 12.6 17.1 35.1 29.3 38.8 11.5 4.4 5.1 11.5 1.9 2.8 8.2 3.7 0.6
Yttrium 19.1 20.8 19.3 - - - - - - - - - - - - - - - - -
Zinc 312 316 133 61.3 143 99.0 58.3 545 103 101 119 69.4 108.0 79.3 119.0 96.6 87.3 103.0 94.5 115.0
Zirconium 10.1 10.9 8.82 0.850 1.85 1.38 0.520 1.03 2.92 2.59 3.38 1.14 0.82 0.62 1.50 0.91 0.41 1.26 <0.40 <0.40
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit

Page 2 of 5



Appendix J-1.  Tissue Metal Concentrations for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID
ECM10 REP 

8 (SPLIT) UR1-PERI
UR1-PERI 

(SPLIT) UR 1 REP 1 UR 1 REP 2 UR 1 REP 3 UR 1 REP 4 UR 1 REP 5 UR 1 REP 6 UR 1 REP 7 UR 1 REP 8
UR 1 REP 1 

(SPLIT) UR1 REP 1
UR1 REP 1 

(SPLIT) UR1 REP 2 UR1 REP 3 UR1 REP 4 UR1 REP 5 UR1 REP 6 UR1 REP 7

Fixed ID ECM10 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 7-Sep-16 3-Sep-13 3-Sep-13 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16
Year 2016 2013 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
% Moisture 99.1 91.2 89.8 95.6 91.8 94.6 92.7 95.8 87.9 95.0 94.2 87.0 93.2 94.1 94.4 92.5 94.2 95.4 94.1 91.0
Total Metals
Aluminum 136 34800 33900 1440 7390 6360 13400 6800 16700 9140 948 10900 1,860 1,340 1,440 1,200 1,880 1,350 1,800 2,620
Antimony 0.16 0.352 0.298 0.627 1.07 0.908 1.94 0.936 1.46 2.45 0.458 0.973 0.46 0.37 0.19 0.29 0.32 0.24 0.28 0.61
Arsenic 12.5 81.6 70.8 13.6 22.3 23.9 19.3 22.2 46.9 29.6 10.4 22.3 18.1 20.0 12.6 14.5 16.4 17.3 22.5 20.1
Barium 11,900 743 720 57.8 171 115 239 122 372 278 119 289 26 21 15 25 31 21 19 28
Beryllium <0.090 1.73 1.66 0.0500 0.233 0.223 0.346 0.234 0.501 0.279 0.0700 0.296 0.048 0.038 0.042 0.033 0.048 0.041 0.040 0.072
Bismuth <0.090 0.520 0.538 0.0380 0.110 0.132 0.115 0.0970 0.423 0.181 0.0150 0.148 0.053 0.035 0.025 0.036 0.028 0.019 0.028 0.062
Boron 11.60 9.20 8.80 1.30 1.60 2.20 1.90 2.30 2.40 1.80 <1.0 1.30 3.10 3.60 2.10 2.30 3.10 2.70 4.40 2.00
Cadmium 7.46 4.27 4.15 0.795 0.468 9.64 15.1 15.6 5.76 4.39 0.498 1.62 2.91 3.00 1.36 3.85 2.97 1.65 7.09 1.69
Calcium 32,300 10800 11300 8870 16100 15600 19600 29300 22300 13900 6450 19900 9,830 4,840 3,840 33,600 11,000 4,760 6,900 11,700
Cesium 0.059 7.13 6.98 0.336 0.992 0.987 1.53 0.833 2.00 1.45 0.568 1.15 0.433 0.431 0.340 0.357 0.387 0.340 0.484 0.589
Chromium 3.3 37.4 37.6 2.65 13.9 16.5 26.3 18.9 46.1 17.1 2.08 32.7 3.7 2.9 3.5 2.1 3.3 2.6 3.3 4.6
Cobalt 17.50 24.7 24.4 2.21 25.4 6.49 13.2 7.40 22.7 17.5 3.07 18.9 1.76 1.33 1.14 1.15 1.89 1.21 1.72 2.83
Copper 19.5 703 685 81.9 95.1 360 234 245 252 216 69.8 117 143.0 153.0 78.5 131.0 146.0 89.8 237.0 82.0
Gallium - 10.5 10.0 - - - - - - - - - - - - - - - - -
Iron 725 62900 60200 3950 20900 20900 33200 22300 55400 32500 3150 30400 5,320 4,040 2,980 3,060 4,490 2,870 4,650 7,080
Lead 2.4 51.7 50.0 3.08 8.08 9.28 9.11 8.27 20.8 12.2 1.52 9.67 20.6 5.3 1.7 1.3 1.7 1.3 1.6 3.6
Lithium 21.8 21.3 19.7 1.06 9.79 7.03 14.2 9.02 17.0 8.39 1.02 11.9 1.6 1.0 1.0 1.1 1.4 1.0 1.4 2.4
Magnesium 6,180 13500 13900 1750 6550 6160 9930 6630 14800 7700 1360 9560 2,170 1,920 2,750 2,110 2,150 2,080 2,160 2,990
Manganese 429 1090 1080 1060 4410 522 1560 1840 3300 5380 1370 7000 138 128 91 175 136 117 130 171
Mercury <0.21 0.229 0.203 0.0190 0.0539 0.0540 0.0650 0.0610 0.144 0.118 0.0121 0.0650 0.043 0.052 0.026 0.044 0.039 0.030 0.050 0.042
Molybdenum 0.88 4.43 4.53 1.56 7.13 1.99 3.22 2.90 7.74 6.69 1.21 7.16 0.85 0.62 1.12 0.56 0.72 0.99 0.59 0.98
Nickel 13.5 35.5 35.5 3.99 20.4 <12 49.7 37.6 49.1 21.4 <4.2 34.1 4.6 3.8 3.1 3.7 4.3 3.4 4.7 6.4
Phosphorus 1,670 1710 1780 1400 2000 2420 2270 2040 2540 2110 2400 1330 1,740 1,760 1,720 1,560 1,570 1,830 2,080 1,420
Potassium 11,300 8600 8400 15900 9440 9700 6940 10000 4890 10400 15600 6190 10,700 13,800 18,600 11,200 12,200 16,300 13,900 14,400
Rhenium - 0.0150 0.0120 - - - - - - - - - - - - - - - - -
Rubidium 2.84 39.0 36.9 21.4 19.2 18.8 16.1 17.3 17.5 20.7 28.5 11.6 17.70 20.80 22.20 18.10 20.50 22.10 23.10 23.50
Selenium 2.59 5.64 5.69 0.920 1.15 2.20 1.88 1.84 3.79 2.62 0.500 1.77 4.18 5.69 1.99 3.50 7.74 4.75 2.18 1.75
Sodium 67,800.0 <4000 <2000 359 361 260 287 263 338 589 193 346 292.0 343.0 232.0 209.0 284.0 285.0 261.0 174.0
Strontium 277.0 97.1 89.6 38.7 60.4 62.1 87.8 74.4 105 78.7 28.4 74.5 28.9 20.6 17.6 56.4 25.9 20.5 29.3 23.7
Tellurium <0.18 0.288 0.311 <0.020 0.0500 0.0560 0.0640 0.0730 0.128 0.0830 <0.020 0.0860 0.022 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.024
Thallium 0.099 0.450 0.429 0.0323 0.0656 0.110 0.149 0.0932 0.333 0.108 0.0521 0.110 0.065 0.059 0.066 0.058 0.070 0.064 0.060 0.061
Thorium - 2.86 2.62 - - - - - - - - - - - - - - - - -
Tin 22.50 0.370 0.360 <0.10 0.140 0.240 0.220 0.130 0.310 0.130 <0.10 0.120 4.82 6.16 4.62 1.62 3.33 4.33 7.44 1.34
Uranium 0.036 2.14 1.95 0.0904 0.361 0.292 0.461 0.279 0.939 0.489 0.0588 0.533 0.109 0.069 0.053 0.054 0.065 0.063 0.068 0.161
Vanadium 1.0 150 145 8.82 54.2 71.1 93.5 59.6 137 67.2 7.07 78.0 10.3 7.9 7.6 6.4 9.8 7.3 9.3 14.3
Yttrium - 20.7 20.4 - - - - - - - - - - - - - - - - -
Zinc 205.0 607 603 42.8 103 89.1 141 106 203 154 36.6 152 42.9 36.2 61.7 47.5 44.4 50.0 51.2 54.9
Zirconium <1.8 8.80 8.58 1.03 3.70 3.78 4.46 2.63 7.48 5.04 0.590 4.84 0.73 0.47 0.55 0.44 0.61 0.48 0.73 0.89
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-1.  Tissue Metal Concentrations for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR1 REP 8 UR2A-PERI
UR 2A REP 

1
UR 2A REP 

2
UR 2A REP 

3
UR 2A REP 

4
UR 2A REP 

5
UR 2A REP 

6
UR 2A REP 

7
UR 2A REP 

8
UR 2A REP 
1 (SPLIT)

UR2A REP 
1

UR2A REP 
1 (SPLIT)

UR2A REP 
2

UR2A REP 
3

UR2A REP 
4

UR2A REP 
5

UR2A REP 
6

UR2A REP 
7

UR2A REP 
8

Fixed ID UR1 UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 6-Sep-16 2-Sep-13 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16
Year 2016 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2016
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
% Moisture 93.5 86.6 96.5 87.1 72.0 97.0 80.3 94.8 93.9 68.0 95.7 88.0 87.4 81.1 73.1 95.5 92.3 85.7 84.8 91.0
Total Metals
Aluminum 3,550 12300 4770 10300 10200 4210 2760 5550 7070 12300 4510 6,040 6,900 11,400 12,600 10,000 5,350 14,900 12,800 11,100
Antimony 0.58 0.0740 0.460 0.276 0.153 0.348 0.141 0.377 0.477 0.087 0.405 0.26 0.19 0.21 0.56 0.85 0.46 0.25 0.38 0.30
Arsenic 23.6 9.50 11.7 16.3 8.88 8.92 4.29 12.5 16.0 7.39 13.4 11.6 15.1 12.8 10.6 31.7 13.9 8.6 59.3 11.0
Barium 56 174 2800 592 353 2870 465 2270 1250 113 2780 2,090 1,470 741 533 2,000 3,070 761 1,180 881
Beryllium 0.094 0.273 0.146 0.280 0.263 0.120 0.0910 0.161 0.216 0.300 0.125 0.130 0.146 0.265 0.193 0.237 0.142 0.254 0.293 0.255
Bismuth 0.052 0.119 0.0580 0.124 0.0790 0.0420 0.0350 0.0790 0.131 0.0610 0.213 0.074 0.087 0.139 0.108 0.194 0.088 0.061 0.168 0.228
Boron 4.20 2.10 3.40 1.70 1.40 1.80 <1.0 1.40 2.60 1.10 1.80 1.10 1.70 1.80 1.70 8.10 1.80 3.40 3.00 2.60
Cadmium 6.27 0.369 11.4 2.89 1.87 12.6 2.83 8.16 5.52 0.369 12.4 11.00 8.50 2.52 1.17 8.18 14.50 1.49 3.58 2.34
Calcium 56,000 10400 9630 12500 8700 8970 3290 9010 9920 8510 9100 10,000 10,600 10,300 5,490 10,800 9,190 7,720 10,100 8,340
Cesium 0.541 0.742 0.379 0.936 0.539 0.315 0.214 0.488 0.627 0.542 0.326 0.385 0.448 0.908 0.528 0.788 0.429 0.621 0.764 0.882
Chromium 5.5 24.0 10.8 25.9 26.5 8.67 8.12 14.5 19.1 28.3 12.3 12.2 13.9 24.5 25.6 21.8 12.2 27.0 27.6 26.5
Cobalt 3.60 8.18 7.84 12.7 10.3 5.90 3.98 8.32 9.33 10.6 6.37 9.28 8.33 12.10 10.90 98.10 12.30 10.50 14.40 12.40
Copper 119.0 52.9 39.6 55.7 37.5 28.9 20.4 48.0 69.6 41.0 47.4 41.0 42.2 61.9 68.2 73.1 55.1 44.8 67.4 79.2
Gallium - 4.45 - - - - - - - - - - - - - - - - - -
Iron 8,810 21200 11400 24800 22900 10200 8050 16500 20800 22700 11100 15,200 16,600 24,300 24,200 25,800 13,400 25,800 33,000 24,700
Lead 4.1 12.8 5.99 8.63 5.32 4.12 2.49 7.11 9.41 4.44 5.69 5.0 5.7 8.6 5.6 11.8 7.0 5.1 11.9 7.6
Lithium 3.4 8.33 4.16 8.69 9.23 3.99 3.29 6.03 6.57 9.04 3.47 6.2 6.5 11.4 9.7 8.6 5.3 15.2 9.0 9.5
Magnesium 3,830 8420 5160 9280 9150 5240 2860 6180 7160 10800 4900 6,080 5,320 9,800 10,800 8,080 4,810 11,800 10,300 9,020
Manganese 390 485 428 527 403 286 177 468 502 507 329 299 308 522 514 547 316 597 586 548
Mercury 0.039 0.0500 <0.030 0.0402 0.0284 <0.035 0.0109 0.0470 0.0450 0.0246 0.0270 0.029 0.034 0.033 0.040 0.108 0.040 0.091 0.111 0.032
Molybdenum 1.33 1.21 1.75 1.81 1.70 0.841 0.361 0.955 1.13 0.909 1.56 0.88 0.88 1.73 1.24 2.66 1.19 1.21 1.42 1.43
Nickel 7.4 17.3 35.6 27.9 21.5 29.7 14.2 32.8 27.8 21.3 29.6 38.5 34.5 22.9 21.3 61.7 36.9 23.4 22.6 20.1
Phosphorus 2,800 2000 3400 2520 2080 3830 925 3070 3070 1490 3520 3,230 2,710 1,410 1,120 3,360 4,260 1,470 2,450 1,990
Potassium 15,900 8500 7720 5330 5210 9670 1570 5870 5540 4240 7970 3,480 3,380 2,830 1,410 5,210 5,170 3,270 3,190 3,400
Rhenium - <0.010 - - - - - - - - - - - - - - - - - -
Rubidium 25.60 22.0 6.30 11.3 9.74 10.7 2.13 5.91 7.87 9.62 6.55 4.86 5.39 9.41 3.93 9.71 6.36 8.23 7.97 7.86
Selenium 1.76 0.760 0.840 1.26 1.00 1.03 0.440 1.04 1.47 0.450 0.960 1.13 1.16 0.99 0.77 2.11 1.95 0.62 2.26 1.33
Sodium 328.0 <2000 7000 1080 855 5880 791 4290 2290 728 5610 5,760.0 5,440.0 1,810.0 916.0 4,480.0 6,710.0 1,800.0 1,360.0 1,350.0
Strontium 67.1 59.6 68.2 69.3 51.5 55.7 16.0 50.6 56.5 50.1 56.8 33.7 37.7 46.2 25.4 63.3 43.3 26.7 44.0 39.1
Tellurium 0.024 0.0540 <0.020 0.0460 0.0380 <0.020 <0.020 0.0300 0.0450 0.0250 0.0370 0.031 0.034 0.046 0.032 0.089 0.036 0.034 0.073 0.041
Thallium 0.076 0.103 0.0368 0.0644 0.0414 0.0388 0.0155 0.0449 0.0492 0.0541 0.0321 0.041 0.049 0.105 0.058 0.186 0.048 0.080 0.072 0.079
Thorium - 1.15 - - - - - - - - - - - - - - - - - -
Tin 5.30 <0.10 0.280 0.130 <0.10 <0.10 <0.10 0.130 0.170 <0.10 0.210 0.46 0.92 1.86 2.75 14.50 1.54 3.30 4.22 4.58
Uranium 0.241 0.442 0.376 0.589 0.313 0.224 0.199 0.310 0.486 0.357 0.194 0.423 0.441 0.444 0.289 0.655 0.312 0.316 0.615 0.377
Vanadium 19.7 57.9 29.2 67.0 57.9 23.3 22.6 46.1 59.7 67.7 25.5 35.7 36.3 54.7 70.4 59.5 30.4 73.6 86.1 57.8
Yttrium - 5.64 - - - - - - - - - - - - - - - - - -
Zinc 80.8 65.7 332 137 92.3 328 75.4 231 179 67.4 351 227.0 188.0 101.0 94.6 191.0 304.0 139.0 187.0 102.0
Zirconium 1.52 3.25 2.80 4.83 4.27 2.24 1.78 3.34 4.82 5.67 2.79 2.18 2.30 4.12 3.20 4.47 1.76 3.97 6.11 3.14
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-1.  Tissue Metal Concentrations for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR2-PERI UR 2 REP 1 UR 2 REP 2 UR 2 REP 3 UR 2 REP 4 UR 2 REP 5 UR 2 REP 6 UR 2 REP 7 UR 2 REP 8
UR 2 REP 1 

(SPLIT) UR2 Rep 1 UR2 Rep 2

Fixed ID UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 2-Sep-13 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 29-Aug-17 29-Aug-17
Year 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014 2017 2017
Month 9 9 9 9 9 9 9 9 9 9 8 8
% Moisture 87.0 52.6 52.9 80.4 68.1 75.1 46.5 52.7 72.8 76.7 87.4 80.7
Total Metals
Aluminum 24600 7950 12300 11200 12000 12000 11900 16400 14700 9560 11500 11600
Antimony 0.106 0.183 0.067 0.286 0.138 0.164 0.099 0.455 0.238 0.318 1.61 0.974
Arsenic 36.0 98.5 30.0 50.8 37.7 51.2 45.9 40.7 50.1 62.5 33.8 33.9
Barium 556 383 220 412 284 335 189 430 624 448 248 321
Beryllium 0.787 0.290 0.353 0.405 0.363 0.349 0.375 0.461 0.456 0.347 0.536 0.441
Bismuth 0.558 0.159 0.283 0.187 0.289 0.219 0.404 0.482 1.70 0.139 0.386 0.252
Boron 5.90 <1.0 <1.0 1.80 1.40 1.40 <1.0 2.70 1.50 1.40 9.0 4.2
Cadmium 1.41 3.92 0.862 2.88 1.44 1.96 1.12 1.80 2.68 3.47 1.45 0.960
Calcium 13300 9050 9770 13900 10500 10800 11700 14300 14000 11100 18600 12500
Cesium 2.97 0.813 0.811 0.793 0.931 1.24 0.897 1.32 1.17 0.878 1.30 1.19
Chromium 42.0 24.3 41.3 29.0 42.6 38.3 50.5 45.2 40.2 24.5 28.9 30.0
Cobalt 22.4 32.4 17.4 21.4 18.7 20.7 20.7 19.3 32.3 30.0 14.2 14.1
Copper 200 91.5 87.1 92.2 93.4 96.6 111 144 134 93.8 226 163
Gallium 8.76 - - - - - - - - - - -
Iron 50500 25700 21900 92300 62800 97500 34000 105000 44200 15000 29700 29200
Lead 34.6 9.27 13.8 11.4 17.8 14.3 18.7 19.1 25.6 10.1 20.9 19.7
Lithium 14.1 7.13 12.0 9.74 11.2 12.1 10.9 14.8 11.2 8.71 8.8 10.1
Magnesium 13100 7060 12000 9900 11300 10800 10600 14100 12000 8200 12100 9320
Manganese 894 6320 1060 2890 1480 1550 1580 1580 5120 5680 1030 730
Mercury 0.107 0.0942 0.0751 0.0698 0.0767 0.0677 0.0716 0.082 0.0891 0.0731 0.37 0.254
Molybdenum 2.56 7.32 2.30 4.74 3.19 4.79 3.39 4.18 4.98 7.72 3.24 2.10
Nickel 32.3 31.4 39.9 33.0 37.3 32.3 35.9 38.5 44.2 30.8 27.3 26.7
Phosphorus 1610 1270 1400 1390 1390 1450 2030 1850 1710 1430 2860 2430
Potassium 5200 2280 1790 3230 1960 2630 1600 3240 3990 3130 7160 4330
Rhenium 0.0100 - - - - - - - - - - -
Rubidium 25.0 7.47 9.31 10.3 9.96 10.7 8.53 21.0 14.9 9.14 19.7 17.2
Selenium 2.11 2.74 1.59 2.51 1.83 2.23 1.90 2.21 2.18 2.81 1.90 1.90
Sodium <2000 382 519 667 506 495 485 1350 889 695 520 528
Strontium 98.9 51.4 56.5 77.2 57.6 62.9 58.0 94.6 88.9 63.8 98.1 76.6
Tellurium 0.131 0.0490 0.0580 0.0590 0.0710 0.0640 0.125 0.0890 0.108 0.0510 <0.12 0.097
Thallium 0.256 0.176 0.127 0.154 0.135 0.140 0.177 0.161 0.306 0.187 0.292 0.156
Thorium 6.00 - - - - - - - - - - -
Tin <0.10 0.160 0.200 0.200 0.340 0.250 0.280 0.350 0.230 0.170 <0.60 0.38
Uranium 3.70 1.55 1.30 2.14 1.52 1.29 7.11 1.99 16.6 4.46 1.20 53.0
Vanadium 139 72.5 98.0 91.0 96.4 94.8 102 132 114 73.6 71.0 75.5
Yttrium 15.8 - - - - - - - - - - -
Zinc 224 101 89.0 96.0 102 131 102 121 145 115 128 97.6
Zirconium 10.7 6.32 6.67 8.67 7.76 7.73 6.33 12.8 9.46 7.53 9.3 9.36
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit

Page 5 of 5



Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID
SC2  

BENTHIC SC 2 REP1 SC 2 REP2 SC 2 REP3 SC 2 REP4 SC2 Rep 1
SC2 Rep 1 

(SPLIT) SC2 Rep 2 SC2 Rep 3 SC2 Rep 4 SC2 Rep 5 SC2 Rep 6 SC2 Rep 7
SC3 

BENTHIC SC 3 REP1 SC 3 REP2 SC 3 REP3 SC 3 REP4 SC 3 REP5 SC 3 REP6

Fixed ID SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC3 SC3 SC3 SC3 SC3 SC3 SC3
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 05-SEP-13 05-SEP-14 05-SEP-14 05-SEP-14 05-SEP-14 9-Sep-16 9-Sep-16 9-Sep-16 9-Sep-16 9-Sep-16 9-Sep-16 9-Sep-16 9-Sep-16 05-SEP-13 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14
Year 2013 2014 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2013 2014 2014 2014 2014 2014 2014
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
% Moisture 78.1 85.6 86.5 83.2 86.7 85.7 81.5 87.7 94.0 85.9 88.4 81.7 81.7 86.7 84.6 90.1 83.6 84.1 85.7 82.5
Aluminum 10600 4120 1070 3310 2650 2,380 906 1,710 1,840 1,600 1,540 1,860 1,070 3030 1980 1320 1810 2330 1540 1070
Antimony 0.127 0.603 0.208 0.327 0.507 0.310 0.234 0.245 0.339 0.313 0.702 0.417 0.350 0.161 0.367 0.249 0.378 0.317 0.506 0.640
Arsenic 5.21 7.22 2.72 4.92 10.5 4.92 3.60 3.62 4.45 3.13 7.12 4.16 3.96 2.86 5.59 6.23 6.13 4.78 8.17 4.16
Barium 118 72.4 27.7 35.5 51.7 37.2 28.6 29.5 43.7 31.1 77.8 148.0 89.8 49.4 55.9 35.2 53.0 54.8 53.4 29.4
Beryllium 0.260 0.232 0.0560 0.129 0.108 0.078 0.048 0.056 0.077 0.054 0.051 0.097 0.042 0.113 0.0930 0.0800 0.0890 0.120 0.0770 0.0530
Bismuth 0.0950 0.347 0.0250 0.0300 0.0600 0.036 0.034 0.032 0.047 <0.035 <0.045 0.088 <0.045 0.0260 0.0800 0.0700 0.0490 0.0430 0.0290 0.0240
Boron 1.10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.90 3.20 <1.0 2.00 <2.0 3.10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 3.19 9.92 6.86 9.42 17.6 4.66 1.91 1.99 4.01 2.13 7.78 4.28 3.16 2.73 15.1 22.5 20.5 14.3 16.9 10.2
Calcium 13000 3520 1820 2680 2760 2,100 1,270 2,060 3,940 2,080 1,550 3,760 4,260 2530 1940 1720 2090 1980 2730 1650
Cesium 0.497 0.567 0.130 0.197 0.344 0.243 0.135 0.175 0.258 0.171 0.195 0.251 0.130 0.282 0.417 0.264 0.299 0.479 0.254 0.189
Chromium 16.1 6.55 1.53 2.19 3.43 6.82 2.90 2.50 8.11 7.03 3.51 3.74 3.06 3.08 2.06 1.71 2.17 <4.3 2.13 1.71
Cobalt 6.34 9.90 3.73 3.10 7.35 3.71 1.47 2.17 2.89 2.13 2.48 3.53 1.98 3.29 6.79 9.29 8.30 9.20 7.85 4.43
Copper 91.4 235 108 132 161 101.0 59.3 67.9 74.8 63.4 48.2 69.6 71.8 64.7 190 186 216 195 203 132
Gallium 3.78 - - - - - - - - - - - - 1.14 - - - - - -
Iron 18600 14300 3780 8680 7930 4,810 2,410 3,940 4,350 3,730 3,750 4,720 3,350 5750 6050 3550 5290 6680 5040 3640
Lead 3.99 9.03 1.66 3.71 7.30 1.91 1.37 1.57 2.45 1.83 2.99 3.01 2.14 1.62 5.03 2.57 4.13 5.30 4.21 3.17
Lithium 6.55 2.95 0.600 2.34 1.25 0.86 0.52 1.06 1.38 0.84 <1.0 <1.0 <1.5 2.00 1.04 0.670 0.950 1.68 0.960 0.700
Magnesium 7450 3270 1400 3490 2400 1,980 1,250 2,070 2,200 1,940 1,520 1,600 2,200 2110 1860 1700 1890 2280 1800 1440
Manganese 515 415 104 160 226 146 81 115 238 93 112 162 176 131 275 162 177 198 284 120
Mercury 0.0363 0.0860 0.0580 0.0750 0.0860 0.059 0.053 0.072 0.066 0.055 0.059 0.518 0.104 0.051 0.0400 0.0420 0.0430 0.0970 0.0660 0.0430
Molybdenum 1.16 2.42 0.821 0.968 1.11 1.22 1.03 0.78 0.98 0.89 1.14 1.76 3.61 1.05 1.13 1.52 1.48 1.27 1.85 1.33
Nickel 8.51 10.3 1.56 3.39 4.06 4.92 2.36 2.88 6.89 4.69 4.01 3.30 3.86 2.98 3.03 2.11 2.83 3.35 3.81 1.71
Phosphorus 4530 8030 7980 8700 8740 10,100 9,050 10,100 9,730 9,460 7,740 8,680 13,100 5860 8140 9620 8840 8570 9650 8280
Potassium 3500 7740 7220 7950 8560 9,060 7,660 9,310 8,200 8,110 6,340 6,420 10,200 <4000 8140 9450 8780 9320 8780 7810
Rhenium <0.010 - - - - - - - - - - - - <0.010 - - - - - -
Rubidium 8.66 6.32 3.87 6.28 7.38 5.98 3.06 4.65 4.26 3.18 2.12 8.38 2.96 3.19 5.11 8.23 6.81 7.92 8.50 6.13
Selenium 3.93 3.60 4.10 4.35 5.49 4.89 4.74 4.96 3.77 4.31 4.55 6.20 5.33 4.21 2.71 4.18 3.76 3.53 5.14 3.52
Sodium <2000 2900 3320 3660 3060 3,010 2,720 3,120 2,800 2,860 2,460 2,910 3,870 <4000 3250 4490 3960 3740 4180 3920
Strontium 53.4 27.7 12.5 18.7 24.0 13.9 7.3 11.5 20.3 13.1 9.3 13.8 18.7 18.4 17.2 12.9 21.1 19.8 15.2 7.18
Tellurium 0.0470 0.0360 <0.020 <0.020 0.0410 <0.020 <0.020 <0.020 <0.020 <0.020 <0.040 <0.040 <0.060 <0.020 0.0410 0.0280 0.0210 <0.020 0.0220 <0.020
Thallium 0.0620 0.0553 0.0239 0.0290 0.0435 0.039 0.021 0.028 0.032 0.025 0.035 0.034 0.038 0.0267 0.0392 0.0424 0.0520 0.0496 0.0460 0.0345
Thorium 0.730 - - - - - - - - - - - - 0.218 - - - - - -
Tin 0.110 <0.10 <0.10 <0.10 <0.10 1.550 0.570 1.780 4.710 1.850 1.790 0.800 0.630 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Uranium 0.275 0.696 0.129 0.292 0.357 0.210 0.138 0.163 0.182 0.153 0.138 0.214 0.249 0.100 0.168 0.176 0.202 0.276 0.206 0.103
Vanadium 50.6 21.9 4.56 15.3 14.9 7.35 4.19 5.73 7.62 7.22 6.26 7.30 3.95 16.3 10.1 5.41 10.8 15.6 6.99 4.91
Yttrium 5.02 - - - - - - - - - - - - 2.10 - - - - - -
Zinc 203 342 209 232 400 277 175 180 219 131 123 240 244 184 396 451 536 324 355 280
Zirconium 1.30 1.71 <0.20 0.910 0.460 0.43 0.32 0.48 0.61 0.40 0.82 0.92 <0.60 0.790 0.390 0.200 0.470 0.560 1.43 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID SC 3 REP7 SC 3 REP8

SC 3 FIELD 
REP2 

(SPLIT) SC3 Rep 1 SC3 Rep 2
SC3 Rep 2 

(SPLIT) SC3 Rep 3 SC3 Rep 4 SC3 Rep 5 SC3 Rep 6 SC3 Rep 7 SC3 Rep 8
ECM10 

BENTHIC

ECM10 
BENTHIC 

(SPLIT)
ECM 10 

REP1
ECM 10 

REP2
ECM 10 

REP3
ECM 10 

REP4
ECM 10 

REP5
ECM 10 

REP6

Fixed ID SC3 SC3 SC3 SC3 SC3 SC3 SC3 SC3 SC3 SC3 SC3 SC3 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 06-SEP-14 06-SEP-14 06-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 04-SEP-13 04-SEP-13 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14 06-SEP-14
Year 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2016 2013 2013 2014 2014 2014 2014 2014 2014
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
% Moisture 83.6 85.2 86.8 90.0 84.3 82.2 81.9 85.5 85.1 87.3 83.1 77.1 83.2 89.5 88.4 83.5 86.9 84.0 83.6 83.0
Aluminum 1750 1620 1560 1,560 1,330 1,340 1,840 958 1,050 1,200 1,340 678 13000 6280 6330 3930 5170 5580 5240 4300
Antimony 0.305 0.263 1.75 0.247 0.186 0.282 0.416 0.213 0.223 0.297 0.316 0.205 0.287 0.412 2.96 1.59 2.51 3.24 1.47 1.59
Arsenic 6.63 4.71 3.81 2.90 2.33 3.59 4.65 2.56 2.85 3.73 3.19 2.21 34.8 26.3 165 49.9 93.6 147 44.2 50.6
Barium 40.5 52.0 33.6 31.2 30.1 32.2 26.6 26.1 25.3 25.3 27.2 16.5 171 120 496 164 304 393 139 169
Beryllium 0.0960 0.0900 0.111 0.078 0.039 0.066 0.120 0.042 0.050 0.059 0.053 0.039 0.508 0.246 0.292 0.184 0.243 0.275 0.269 0.202
Bismuth 0.0340 0.0290 0.0390 0.044 0.021 0.029 0.101 0.029 0.024 0.035 0.038 0.025 0.0520 0.0280 0.0670 0.0350 0.0460 0.0580 0.0330 0.0370
Boron <1.0 <1.0 <1.0 1.20 <1.0 <1.0 3.50 3.00 <1.0 <2.0 <1.0 <1.0 9.00 3.90 1.80 1.10 1.40 1.70 1.30 1.20
Cadmium 13.0 15.5 18.0 9.58 5.80 8.45 5.41 6.36 9.24 9.46 7.31 4.81 9.59 14.7 18.2 31.7 17.9 16.5 25.0 17.7
Calcium 1580 1770 1880 1,540 2,120 1,720 1,990 1,410 1,510 1,600 1,450 1,840 6350 4410 12100 6080 9090 11300 7930 8030
Cesium 0.309 0.279 0.260 0.234 0.184 0.296 0.257 0.164 0.212 0.232 0.231 0.169 1.17 0.743 0.911 0.681 0.734 0.721 1.11 0.648
Chromium 2.18 2.16 1.83 3.14 11.70 2.35 2.41 2.68 1.37 4.18 3.82 1.14 27.1 12.1 16.0 9.58 13.2 14.5 12.9 11.0
Cobalt 11.6 8.41 11.3 5.92 4.49 4.59 4.27 4.28 5.45 6.57 4.65 2.90 18.9 18.5 33.7 27.4 24.3 23.8 31.0 23.3
Copper 153 181 198 114.0 51.8 93.6 80.4 89.0 87.7 98.0 88.7 53.6 64.0 67.1 102 83.8 92.0 87.5 80.5 79.5
Gallium - - - - - - - - - - - - 4.21 2.04 - - - - - -
Iron 4680 5030 4270 3,230 3,080 3,430 4,780 3,480 2,490 4,590 3,020 1,980 24100 10800 26700 13200 21000 23700 15000 14400
Lead 4.49 2.82 2.93 2.17 1.24 2.24 3.00 1.49 1.53 1.98 1.79 1.24 8.40 6.63 31.6 13.1 17.8 18.5 9.35 12.8
Lithium 0.920 1.06 0.72 0.92 0.55 0.77 1.15 <0.50 0.60 <1.0 0.62 <0.50 14.3 4.36 5.17 3.22 4.24 4.97 4.36 3.60
Magnesium 1860 1740 1930 1,440 1,390 1,380 1,590 1,430 1,280 1,610 1,510 1,060 7690 3890 6250 4060 5600 5950 5310 4750
Manganese 160 251 120 121 65 89 100 59 96 77 81 38 535 403 658 562 534 653 577 495
Mercury 0.0420 0.0440 0.0580 0.040 0.021 0.050 0.041 0.037 0.046 0.048 0.039 0.028 0.150 0.133 0.167 0.0960 0.271 0.130 0.111 0.101
Molybdenum 0.884 1.64 0.801 1.79 1.85 1.31 1.13 1.05 1.62 1.80 1.47 1.19 3.07 1.37 1.11 0.994 1.01 0.994 1.01 0.946
Nickel 2.44 2.79 2.28 3.52 6.53 2.09 2.62 2.08 1.94 5.76 3.08 1.24 38.4 14.1 34.0 16.4 23.6 30.8 18.4 17.6
Phosphorus 7830 8750 9080 7,300 7,580 7,640 6,820 9,250 7,490 10,100 8,300 6,840 5090 7070 8630 7950 9130 8010 8810 8580
Potassium 7540 8220 8850 6,760 6,760 7,340 6,400 9,210 7,060 10,100 8,100 6,190 5200 5700 8660 8010 9180 7400 9280 8080
Rhenium - - - - - - - - - - - - <0.010 <0.010 - - - - - -
Rubidium 7.39 6.81 7.78 5.60 7.23 9.11 5.98 5.81 6.44 7.46 4.31 7.17 13.7 10.9 9.19 9.80 9.14 7.80 14.4 7.89
Selenium 4.61 3.87 4.19 3.84 4.58 5.91 4.31 5.89 4.51 6.82 4.44 3.74 6.44 8.21 8.58 6.09 8.15 6.85 8.63 5.51
Sodium 3110 3560 3850 3,080 2,910 3,870 2,850 3,590 3,710 4,690 3,620 3,080 <2000 <4000 3740 3130 4110 3370 4100 2910
Strontium 13.7 14.7 12.9 7.9 7.3 6.5 10.4 9.7 7.4 8.5 8.5 5.6 39.6 29.9 76.1 41.9 58.0 67.6 50.5 50.5
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.0240 <0.020 <0.020 <0.040 <0.020 <0.020 0.0400 0.0370 0.119 0.031 0.146 0.133 0.0300 0.0380
Thallium 0.0358 0.0497 0.0392 0.032 0.037 0.042 0.032 0.033 0.029 0.034 0.032 0.035 0.226 0.0888 0.144 0.0935 0.115 0.129 0.116 0.0935
Thorium - - - - - - - - - - - - 0.564 0.338 - - - - - -
Tin <0.10 <0.10 <0.10 3.700 0.680 0.660 0.250 3.480 0.400 4.180 0.720 0.200 0.180 0.100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Uranium 0.784 0.172 0.576 0.231 0.084 0.202 0.133 0.123 0.146 0.179 0.739 0.097 0.171 0.107 0.222 0.130 0.173 0.239 0.150 0.138
Vanadium 8.18 7.63 7.29 6.23 4.95 5.03 9.75 3.64 4.00 4.70 5.14 2.69 63.1 33.1 65.9 40.0 54.4 57.3 48.2 42.0
Yttrium - - - - - - - - - - - - 6.83 4.30 - - - - - -
Zinc 387 449 499 312 283 252 175 265 281 236 265 151 403 585 371 493 380 440 394 435
Zirconium 0.470 0.380 0.310 0.42 <0.20 0.32 0.40 0.27 0.21 <0.40 0.28 <0.20 3.83 2.38 5.69 3.76 5.83 4.20 4.76 3.99
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID
ECM 10 

REP7
ECM 10 

REP8

ECM 10 
REP8 

(SPLIT)
ECM10 Rep 

1
ECM10 Rep 

2
ECM10 Rep 

3
ECM10 Rep 

4
ECM10 Rep 

4 (SPLIT)
ECM10 Rep 

5
ECM10 Rep 

6
ECM10 Rep 

7
ECM10 Rep 

8
UR1 

BENTHIC UR 1 REP1 UR 1 REP2 UR 1 REP3 UR 1 REP4 UR 1 REP5 UR 1 REP6 UR 1 REP7

Fixed ID ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 06-SEP-14 06-SEP-14 06-SEP-14 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 7-Sep-16 03-SEP-13 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14
Year 2014 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2016 2013 2014 2014 2014 2014 2014 2014 2014
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
% Moisture 86.8 84.1 82.6 87.0 87.7 86.3 88.2 81.5 82.7 89.8 84.5 89.8 87.4 88.7 86.5 85.4 85.4 88.7 83.2 88.7
Aluminum 5470 3730 6270 3,570 3,070 3,490 5,300 3,180 8,450 2,680 4,330 2,660 5530 2910 2660 3320 2360 2880 4080 2820
Antimony 1.93 1.87 3.05 1.600 0.774 1.220 0.775 0.788 1.310 0.947 0.928 1.170 0.291 0.438 0.513 0.437 0.422 0.807 0.748 0.544
Arsenic 68.7 51.5 94.8 65.20 21.30 43.60 21.60 26.90 64.70 39.40 32.30 46.80 13.6 8.58 14.2 10.8 32.8 11.8 10.1 10.1
Barium 194 150 247 97.6 54.2 91.9 64.5 69.2 113.0 61.4 56.2 72.7 119 61.1 63.3 55.3 46.3 80.5 72.4 73.9
Beryllium 0.251 0.184 0.287 0.166 0.132 0.155 0.210 0.139 0.319 0.130 0.180 0.122 0.208 0.140 0.141 0.131 0.0960 0.137 0.163 0.146
Bismuth 0.0440 0.0340 0.0520 0.035 0.023 0.047 0.028 0.021 0.060 0.026 0.031 0.028 0.109 0.0790 0.100 0.0540 0.0320 0.0620 0.0620 0.0400
Boron 1.40 1.20 1.60 3.00 2.20 1.30 2.70 1.30 2.90 1.60 2.90 2.00 2.20 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 27.0 22.4 26.5 18.10 17.90 15.20 15.10 14.90 14.20 10.40 19.70 13.30 17.2 22.1 25.2 18.3 12.2 27.3 29.5 41.5
Calcium 9300 6590 11800 4,510 4,100 3,450 4,890 3,250 7,590 3,670 4,220 3,730 2710 2970 2860 3210 2310 3300 2660 3240
Cesium 0.935 0.540 0.946 0.513 0.504 0.538 0.784 0.536 0.842 0.428 0.590 0.415 0.795 0.519 0.589 0.575 0.319 0.484 0.675 0.507
Chromium 13.3 8.93 14.7 9.39 9.06 8.68 14.70 8.87 25.90 7.69 12.90 8.63 5.78 5.35 5.06 4.86 6.79 4.63 5.22 4.77
Cobalt 31.0 21.5 30.5 18.40 16.70 12.40 14.90 13.40 18.50 12.10 15.60 12.50 11.3 8.54 12.3 8.31 5.98 9.94 16.5 23.3
Copper 113 73.1 105 68.1 57.0 63.7 60.4 48.6 71.3 42.0 56.2 56.5 194 207 241 206 144 227 272 310
Gallium - - - - - - - - - - - - 1.63 - - - - - - -
Iron 18300 13100 22500 11,200 7,570 10,100 11,900 7,950 20,200 7,960 11,700 7,960 9130 9460 8370 9130 6380 8990 12000 7570
Lead 13.3 10.7 27.5 10.60 7.87 20.10 7.57 5.44 25.20 9.92 8.83 9.78 7.95 9.12 7.06 4.49 6.29 7.12 4.97 6.46
Lithium 4.64 2.98 5.08 3.08 2.96 2.81 5.20 3.13 10.10 2.75 4.14 2.52 2.90 2.14 2.15 3.02 2.14 1.65 4.31 1.77
Magnesium 5960 4140 6360 3,780 3,110 3,410 4,470 3,450 7,520 2,900 4,460 2,810 2710 2770 2900 3190 2700 2630 3900 2600
Manganese 604 499 711 389 316 325 494 370 549 278 457 397 389 271 301 286 272 280 394 396
Mercury 0.120 0.0950 0.125 0.116 0.092 0.287 0.087 0.088 0.140 0.115 0.123 0.108 0.0799 0.0630 0.0620 0.0590 0.0600 0.0720 0.0620 0.0680
Molybdenum 1.36 1.10 1.41 0.91 0.98 1.09 1.00 0.88 1.47 0.75 1.18 0.85 2.07 1.97 1.39 1.41 1.28 1.34 1.76 2.32
Nickel 22.5 17.8 28.6 15.00 11.10 13.70 16.30 10.40 35.10 11.60 15.70 12.60 6.37 5.80 5.84 6.49 5.50 6.09 6.69 6.96
Phosphorus 11700 9670 10100 9,220 8,220 8,000 8,440 8,630 6,880 7,970 8,590 8,860 7230 8180 10100 8730 8770 8710 8660 9060
Potassium 11500 9080 9760 9,050 8,520 7,860 9,730 8,730 6,570 7,990 8,990 9,180 4400 8180 9510 8750 7810 9040 8740 9250
Rhenium - - - - - - - - - - - - <0.010 - - - - - - -
Rubidium 11.6 10.1 11.8 11.20 11.00 10.70 12.80 10.60 10.90 10.50 12.50 10.90 8.69 6.63 9.44 9.80 6.90 8.10 9.48 11.4
Selenium 7.41 6.55 7.73 8.58 8.71 8.63 7.57 8.24 8.75 8.67 9.62 9.53 6.25 4.81 5.34 4.55 3.56 5.95 4.24 7.37
Sodium 4710 4270 4190 3,970 3,660 3,410 4,660 3,860 3,240 4,280 4,130 4,560 <4000 3230 3740 3880 3360 4480 4240 4920
Strontium 58.5 41.3 71.0 25.1 18.7 23.3 31.6 18.0 40.8 18.3 22.6 17.9 21.5 28.3 25.5 25.3 21.7 23.5 19.0 23.1
Tellurium 0.0420 0.0500 0.0510 0.0320 <0.020 0.1500 0.0230 <0.020 0.0470 0.0240 0.0220 0.0300 0.0620 0.0260 0.0220 0.0250 <0.020 0.0310 0.0300 0.0240
Thallium 0.114 0.0912 0.143 0.091 0.077 0.094 0.094 0.076 0.115 0.073 0.085 0.075 0.0855 0.0536 0.0524 0.0654 0.0440 0.0554 0.0558 0.0851
Thorium - - - - - - - - - - - - 0.336 - - - - - - -
Tin <0.10 <0.10 <0.10 2.050 3.200 1.910 3.590 2.140 3.010 3.500 2.550 4.110 <0.10 <0.10 0.260 <0.10 <0.10 <0.10 <0.10 <0.10
Uranium 0.167 0.134 0.221 0.128 0.090 0.108 0.126 0.087 0.208 0.091 0.117 0.085 0.215 0.216 0.175 0.187 0.186 0.244 0.214 0.210
Vanadium 53.4 37.2 61.9 24.90 21.40 23.60 30.80 21.00 51.50 20.00 31.20 19.10 22.6 22.4 21.7 31.8 20.9 19.1 38.3 14.0
Yttrium - - - - - - - - - - - - 2.73 - - - - - - -
Zinc 466 430 509 433 326 297 328 310 286 214 342 298 590 472 539 340 305 530 473 803
Zirconium 5.31 4.05 5.71 2.14 1.72 2.45 2.51 1.13 2.82 1.47 1.62 1.81 1.04 0.800 0.820 0.600 0.570 0.930 1.03 0.660
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR 1 REP8
UR 1 REP4 

(SPLIT) UR1 Rep 1 UR1 Rep 2 UR1 Rep 3 UR1 Rep 4 UR1 Rep 5 UR1 Rep 6 UR1 Rep 7
UR1 Rep 7 

(SPLIT) UR1 Rep 8
UR2 

BENTHIC UR 2 REP1 UR 2 REP2 UR 2 REP3 UR 2 REP4 UR 2 REP5 UR 2 REP6 UR 2 REP7 UR 2 REP8

Fixed ID UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 03-SEP-14 03-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 6-Sep-16 02-SEP-13 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14 03-SEP-14
Year 2014 2014 2016 2016 2016 2016 2016 2016 2016 2016 2016 2013 2014 2014 2014 2014 2014 2014 2014 2014
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
% Moisture 84.5 83.3 83.6 85.4 82.0 83.4 82.4 82.2 79.6 82.0 72.5 88.5 87.1 84.5 89.4 84.7 85.6 85.8 88.4 86.8
Aluminum 2160 4020 2,820 3,700 2,910 2,260 2,660 3,270 3,020 2,020 3,710 6370 2410 2640 2210 3180 2170 2050 2810 1520
Antimony 0.304 0.433 0.535 0.660 0.587 0.494 0.569 0.584 0.535 0.510 0.500 0.205 0.195 0.317 0.243 0.338 0.236 0.202 0.336 1.44
Arsenic 5.70 10.5 11.70 12.80 9.61 8.79 9.41 11.30 8.98 9.02 7.65 9.13 5.43 8.47 6.02 12.7 6.55 4.10 5.12 3.49
Barium 46.7 78.3 49.9 66.1 60.6 45.5 58.7 54.8 212.0 44.7 36.9 119 43.6 73.4 66.1 88.0 48.4 53.8 61.8 36.5
Beryllium 0.109 0.199 0.128 0.185 0.130 0.124 0.137 0.165 0.140 0.118 0.171 0.181 0.0700 0.0800 0.0720 0.0970 0.0760 0.0670 0.0880 0.0450
Bismuth 0.0300 0.100 0.051 0.054 0.043 0.039 0.063 0.044 0.055 0.075 0.039 0.0930 0.0330 0.0510 0.0510 0.0810 0.112 0.0300 0.0560 0.0290
Boron <1.0 <1.0 1.30 1.50 1.80 1.20 1.80 2.00 1.50 <1.0 <1.0 2.00 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 39.6 37.4 17.40 35.00 21.90 24.50 25.90 24.40 22.80 18.40 19.60 10.8 14.0 6.19 20.9 11.7 19.2 20.3 20.4 12.7
Calcium 2260 2840 2,010 2,230 2,150 1,560 1,770 2,070 2,680 1,520 2,890 4740 3200 3110 3360 3970 2540 1960 4060 3000
Cesium 0.495 1.04 0.587 0.806 0.602 0.535 0.673 0.664 0.537 0.491 0.939 0.646 0.308 0.258 0.257 0.371 0.292 0.267 0.314 0.169
Chromium 3.95 6.56 4.44 7.04 4.22 5.14 4.64 4.51 5.77 3.70 6.74 12.4 5.56 5.58 4.95 8.37 4.85 4.12 4.47 2.90
Cobalt 11.9 22.0 13.20 16.80 9.70 12.00 11.60 11.60 12.10 10.10 12.70 7.47 6.24 5.59 8.65 10.2 7.96 7.26 8.29 8.26
Copper 186 296 190.0 254.0 185.0 171.0 171.0 209.0 187.0 151.0 132.0 101 95.3 132 140 165 155 150 154 102
Gallium - - - - - - - - - - - 2.25 - - - - - - - -
Iron 5780 11300 6,420 8,370 6,800 5,450 6,050 7,510 7,010 4,890 9,210 11600 6360 8520 6980 11300 6050 5460 6770 4320
Lead 4.41 6.47 4.66 6.19 5.00 4.03 4.95 5.10 4.15 5.43 4.00 5.39 4.73 8.71 7.31 8.75 5.16 5.58 7.04 3.89
Lithium 2.07 4.45 2.09 2.51 2.17 1.63 1.60 2.46 2.28 1.37 2.02 3.17 2.26 1.88 1.39 2.38 1.52 1.47 1.59 0.740
Magnesium 2300 3360 2,410 2,840 2,280 1,930 2,210 2,810 2,870 1,890 3,070 4140 2860 2810 2460 3230 2610 2460 3020 1970
Manganese 305 702 254 349 225 265 299 353 304 203 251 261 183 235 218 225 196 163 204 135
Mercury 0.0680 0.0660 0.050 0.074 0.093 0.055 0.053 0.055 0.055 0.053 0.047 0.051 0.0390 0.0470 0.0580 0.0500 0.0490 0.0510 0.0460 0.0460
Molybdenum 2.18 2.82 1.75 2.46 1.81 1.93 1.66 1.74 1.63 1.78 1.05 7.66 0.762 0.884 1.40 1.19 1.00 1.39 1.01 1.10
Nickel 5.04 8.63 5.43 7.72 4.96 5.36 5.23 5.56 9.45 4.35 5.67 8.41 4.49 5.16 5.71 7.15 4.84 4.17 4.18 2.79
Phosphorus 8040 7910 9,330 8,870 7,380 6,880 8,030 9,260 9,120 7,610 7,220 6600 8770 9560 7900 10100 10400 9670 9870 8780
Potassium 7950 8320 9,980 8,970 7,370 7,060 7,910 9,040 8,930 8,050 7,400 4200 8800 9050 7810 10200 9920 9290 9860 9220
Rhenium - - - - - - - - - - - 0.0300 - - - - - - - -
Rubidium 9.47 10.8 9.74 13.30 7.52 9.67 11.60 10.60 10.40 9.31 15.30 8.57 8.13 5.78 7.71 9.40 8.76 9.13 9.46 10.3
Selenium 4.61 5.21 5.98 9.18 6.93 5.63 6.41 8.05 7.09 5.85 4.94 3.89 3.14 2.54 4.34 4.00 4.20 4.08 3.98 3.85
Sodium 4310 3570 4,500 4,280 2,930 3,630 4,200 4,460 4,380 4,010 3,160 <4000 4250 4100 3380 4590 4590 4190 4790 4600
Strontium 17.0 23.5 12.5 14.2 12.3 11.8 12.5 12.2 38.6 10.5 13.5 28.5 23.3 18.6 23.7 23.3 16.7 12.2 31.2 18.4
Tellurium <0.020 0.0320 0.0260 0.0290 0.0250 0.0220 0.0260 0.0270 0.0240 0.0240 <0.020 0.0390 <0.020 <0.020 <0.020 0.024 <0.020 <0.020 0.0230 <0.020
Thallium 0.0497 0.0624 0.057 0.085 0.067 0.063 0.077 0.072 0.067 0.056 0.065 0.0690 0.0417 0.0300 0.0571 0.0409 0.0469 0.0405 0.0490 0.0303
Thorium - - - - - - - - - - - 0.652 - - - - - - - -
Tin <0.10 <0.10 0.740 1.380 1.380 1.000 2.100 1.110 1.430 1.010 0.330 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.200 <0.10 <0.10
Uranium 0.127 0.634 0.201 0.347 0.198 0.199 0.203 0.294 0.187 0.305 0.174 1.11 0.647 0.976 1.35 0.759 1.13 0.379 1.20 1.78
Vanadium 16.5 30.8 12.20 16.40 14.00 10.70 11.70 15.40 14.00 9.33 29.30 31.7 20.8 19.5 18.6 27.3 14.5 11.4 18.4 11.4
Yttrium - - - - - - - - - - - 3.91 - - - - - - - -
Zinc 557 795 494 672 519 449 503 582 518 342 416 429 325 318 487 364 397 419 440 340
Zirconium 0.530 1.32 0.83 1.03 0.93 0.72 0.88 0.66 0.33 0.61 1.79 2.06 1.12 0.910 0.940 1.43 0.790 0.650 1.07 0.620
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID
UR 2 REP6 

(SPLIT)
UR2 REP1 UR2 REP2 UR2 REP3 UR2 REP4 UR2 REP5 UR2 REP6 UR2 REP7 UR2 REP8 UR2 SPLIT UR2A 

BENTHIC
UR 2A 
REP1

UR 2A 
REP2

UR 2A 
REP3

UR 2A 
REP4

UR 2A 
REP5

UR 2A 
REP6

UR 2A 
REP7

UR 2A 
REP8

UR 2A 
REP6 

(SPLIT)

Fixed ID UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 03-SEP-14 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 29-Aug-17 02-SEP-13 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14 04-SEP-14
Year 2014 2017 2017 2017 2017 2017 2017 2017 2017 2017 2013 2014 2014 2014 2014 2014 2014 2014 2014 2014
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
% Moisture 86.8 81.6 83.1 85.7 86.3 83.6 85.5 83.2 81.9 82.2 83.1 87.7 88.8 79.5 89.1 89.7 83.3 76.5 84.5 84.6
Aluminum 2680 1810 2410 2770 3070 3010 2110 1620 1430 1200 3580 2920 4660 1920 2080 3060 3360 2390 3850 2510
Antimony 0.211 0.316 0.384 0.513 0.666 0.410 0.415 0.223 0.236 0.222 0.347 0.296 0.329 0.420 0.230 0.314 0.416 0.270 0.456 0.386
Arsenic 5.77 7.25 9.21 20.1 18.2 9.95 11.9 3.50 4.68 3.76 6.74 8.92 8.02 13.7 4.63 12.0 10.8 6.96 12.6 10.2
Barium 59.5 51.2 58.8 75.6 92.9 82.5 88.8 35.5 45.8 31.6 79.4 78.4 94.4 74.0 47.3 89.9 72.2 52.1 77.6 139
Beryllium 0.0860 0.065 0.084 0.092 0.107 0.095 0.068 0.049 0.053 0.039 0.145 0.102 0.130 0.0830 0.0790 0.112 0.124 0.0960 0.155 0.103
Bismuth 0.0390 <0.14 0.061 <0.090 0.140 <0.070 <0.090 <0.060 <0.080 <0.080 0.0410 0.0740 0.0480 0.328 0.0430 0.123 0.275 0.0510 0.156 0.490
Boron <1.0 1.8 1.3 <2.0 <2.0 <2.0 2.9 <1.0 <1.0 <2.0 1.10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 26.5 14.6 20.5 23.1 30.6 19.7 18.5 20.3 26.0 17.8 7.64 24.4 18.2 13.7 21.4 21.8 15.8 14.5 37.3 16.9
Calcium 2770 2290 3070 3140 3930 3720 3940 2310 2770 3550 18000 2730 3250 2180 2820 2610 3430 2830 3590 2630
Cesium 0.352 0.292 0.441 0.463 0.484 0.404 0.313 0.266 0.244 0.166 0.359 0.412 0.440 0.288 0.254 0.395 0.490 0.418 0.603 0.384
Chromium 5.95 6.34 5.85 6.46 7.71 6.25 5.44 4.15 3.56 2.72 5.43 8.03 5.67 5.82 5.10 6.22 6.42 6.70 7.87 6.04
Cobalt 8.29 10.1 11.5 13.1 15.9 12.6 12.4 11.8 14.1 10.7 5.88 15.8 10.9 11.4 10.4 10.5 8.23 9.35 15.0 8.15
Copper 199 85.6 102 131 143 108 107 95.9 83.0 90.8 80.9 147 220 134 162 178 148 128 260 149
Gallium - - - - - - - - - - 1.42 - - - - - - - - -
Iron 7650 3800 5530 6220 7440 6420 4790 3010 2930 2630 7770 9200 13000 8300 6460 11500 10200 8020 13800 8630
Lead 10.1 5.35 5.31 7.96 10.4 5.98 5.06 3.01 3.51 1.78 4.37 12.5 10.4 26.5 11.1 25.6 9.55 17.4 10.3 10.5
Lithium 1.85 1.41 2.06 1.9 2.3 2.4 1.65 1.26 1.18 <1.0 2.42 2.18 2.30 1.42 1.35 1.97 2.16 2.32 2.82 1.83
Magnesium 2840 1930 2330 2560 2730 2730 2180 1850 1710 1910 2750 3060 3930 2340 2650 3020 2900 2620 3300 2690
Manganese 255 175 225 241 301 223 268 200 208 135 183 219 275 136 143 178 179 143 254 172
Mercury 0.0490 0.031 0.038 0.046 0.035 0.035 0.053 0.043 0.024 <0.025 0.0553 0.0440 0.0560 0.0390 0.0390 0.0440 0.0430 0.0364 0.0600 0.0520
Molybdenum 1.11 2.18 1.63 1.85 2.11 1.67 1.53 1.90 1.63 1.43 0.950 10.6 1.58 1.52 0.926 1.31 1.56 1.04 1.88 1.10
Nickel 6.04 6.39 6.47 7.20 8.22 6.64 6.39 4.61 4.49 3.59 5.33 8.28 5.65 5.42 4.79 6.72 6.05 6.12 7.20 5.40
Phosphorus 10100 8060 9510 8580 10100 9120 9560 8340 9290 9620 5330 8060 8260 9290 10100 8020 8510 8940 8610 8590
Potassium 10300 6410 7330 7460 8290 7000 7640 7090 6920 7070 3100 7570 9160 9290 9300 7500 8600 9080 8450 8790
Rhenium - - - - - - - - - - <0.010 - - - - - - - - -
Rubidium 11.2 12.5 11.5 14.1 14.2 11.0 10.3 11.5 10.1 10.0 7.14 10.4 11.5 8.51 8.49 8.87 9.89 8.36 12.8 8.23
Selenium 4.19 4.35 5.29 6.65 6.88 5.25 5.34 5.60 5.14 4.81 3.18 4.69 4.76 3.85 3.27 4.19 3.52 3.16 4.76 3.30
Sodium 5170 3220 3330 3570 3550 2840 3320 3270 3290 3240 <2000 3010 3820 3880 4280 3380 3620 3950 3620 3890
Strontium 16.0 14.4 20.2 18.4 25.0 23.1 25.8 13.1 21.7 18.7 52.5 30.7 20.8 17.8 25.1 22.2 25.4 18.4 26.1 29.4
Tellurium <0.020 <0.020 <0.020 <0.040 <0.040 <0.040 0.028 <0.020 <0.020 <0.040 <0.020 <0.020 0.0270 0.0240 <0.020 0.0390 0.0270 0.0220 0.0350 0.0300
Thallium 0.0400 0.0475 0.0534 0.0623 0.0651 0.0532 0.0471 0.0461 0.0401 0.0355 0.0444 0.0538 0.0581 0.0381 0.0347 0.0498 0.0526 0.0417 0.0888 0.0454
Thorium - - - - - - - - - - 0.392 - - - - - - - - -
Tin 0.250 0.12 0.19 0.67 0.44 0.26 0.12 0.11 <0.10 <0.20 <0.10 <0.10 <0.10 0.350 <0.10 <0.10 <0.10 0.550 <0.10 <0.10
Uranium 1.54 2.86 2.35 3.86 6.54 1.37 2.49 0.373 0.997 0.316 0.307 2.18 3.18 1.88 1.11 5.63 1.99 2.01 1.01 1.77
Vanadium 17.2 11.2 17.9 17.6 22.6 20.2 13.4 8.07 9.12 7.80 19.9 27.4 36.0 26.8 15.1 31.9 35.8 23.8 28.7 27.0
Yttrium - - - - - - - - - - 2.31 - - - - - - - - -
Zinc 466 273 311 426 469 362 380 364 304 399 343 431 456 319 432 431 311 312 562 382
Zirconium 0.920 1.16 1.68 1.98 2.45 2.40 1.45 0.89 0.94 1.09 0.750 0.860 0.840 0.790 0.630 1.24 1.04 0.900 1.24 0.940
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-2.  Tissue Metal Concentrations for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR2A Rep 1 UR2A Rep 2 UR2A Rep 3 UR2A Rep 4 UR2A Rep 5 UR2A Rep 6 UR2A Rep 7
UR2A Rep 7 

(SPLIT) UR2A Rep 8

Fixed ID UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16 8-Sep-16
Year 2016 2016 2016 2016 2016 2016 2016 2016 2016
Month 7 7 7 7 7 7 7 7 7
% Moisture 85.7 80.5 80.8 84.7 79.5 81.7 85.9 75.8 81.0
Aluminum 4,270 2,480 2,850 2,910 894 2,930 2,550 1,530 1,530
Antimony 0.751 0.449 0.415 0.399 0.182 0.438 0.418 0.323 0.276
Arsenic 14.10 12.10 6.62 5.03 3.22 8.78 14.10 6.55 5.68
Barium 79.0 45.7 55.2 37.9 16.5 42.7 41.7 36.9 34.0
Beryllium 0.156 0.107 0.108 0.104 0.033 0.104 0.096 0.064 0.062
Bismuth 0.105 0.069 0.090 0.049 0.029 0.091 0.070 0.188 0.038
Boron 3.30 1.70 1.40 1.20 <1.0 <1.0 1.60 <1.0 <1.0
Cadmium 9.32 9.37 12.70 22.20 7.04 19.60 13.40 12.10 13.90
Calcium 3,190 2,010 2,550 2,690 1,400 2,180 2,390 2,430 1,830
Cesium 0.638 0.419 0.503 0.352 0.165 0.456 0.408 0.280 0.264
Chromium 8.05 5.47 7.99 7.95 5.07 9.16 5.04 4.27 3.35
Cobalt 12.10 10.30 9.32 13.80 5.87 15.10 10.90 10.00 12.50
Copper 173.0 125.0 99.6 134.0 73.6 169.0 125.0 104.0 116.0
Gallium - - - - - - - - -
Iron 11,700 6,340 7,350 6,350 2,040 7,070 5,560 3,710 3,640
Lead 7.66 5.20 4.81 2.93 1.61 5.09 3.64 3.69 2.51
Lithium 2.69 1.76 2.39 2.09 0.56 1.74 1.79 1.02 1.04
Magnesium 3,510 2,230 2,570 3,210 1,350 2,740 2,280 1,820 1,740
Manganese 261 182 185 188 68 290 220 144 153
Mercury 0.077 0.046 0.040 0.038 0.032 0.044 0.046 0.042 0.032
Molybdenum 2.24 1.12 1.27 1.49 0.87 1.35 1.73 1.06 1.27
Nickel 8.33 5.33 7.01 6.64 3.42 7.47 5.00 3.91 3.61
Phosphorus 8,730 8,100 7,550 9,340 7,840 9,040 8,750 8,640 8,330
Potassium 9,060 8,380 7,630 8,510 7,460 8,230 8,070 7,730 7,620
Rhenium - - - - - - - - -
Rubidium 9.18 6.53 8.33 9.92 5.81 10.40 10.40 7.07 7.30
Selenium 3.56 3.80 3.20 5.00 3.91 4.25 4.79 3.75 4.32
Sodium 4,010 3,600 3,110 3,830 3,160 3,700 4,270 2,930 3,280
Strontium 17.1 11.4 17.5 17.3 7.2 12.6 11.2 13.7 10.2
Tellurium 0.0410 0.0220 0.0280 <0.020 <0.020 0.0210 <0.020 <0.020 <0.020
Thallium 0.064 0.039 0.049 0.046 0.024 0.050 0.051 0.037 0.036
Thorium - - - - - - - - -
Tin 1.460 0.390 1.180 2.560 0.730 0.310 3.540 0.470 1.070
Uranium 0.534 0.636 0.290 0.198 0.195 0.541 0.259 0.304 0.335
Vanadium 22.50 13.30 14.50 13.00 4.24 15.90 12.50 7.64 7.95
Yttrium - - - - - - - - -
Zinc 423 326 312 579 250 524 390 386 431
Zirconium 1.45 0.81 0.92 1.06 0.28 0.81 0.46 0.51 0.43
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10#1 ECM10#2 ECM10#3 ECM10#4 ECM10#5 ECM10#6 ECM10#7 ECM10#8 ECM10-1
Fixed ID ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Rainbow 

Trout
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden

Date Sampled 11-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 09-SEP-13
Year 2016 2016 2016 2016 2016 2016 2016 2016 2016 2014 2014 2014 2014 2014 2014 2014 2014 2013
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS # L1840612-44 L1840612-45 L1840612-46 L1840612-47 L1840612-48 L1840612-49 L1840612-50 L1840612-51 L1840612-52
% Moisture 78.6 76.0 76.7 76.1 76.1 77.5 77.2 81.9 75.9 79.5 77.9 76.5 77.7 78.0 77.2 77.1 81.9 74.9
Aluminum 4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 51 2.60 7.40 11.3 41.3 5.40 15.6 11.1 15.7 11.1
Antimony 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.030 0.0100 <0.010 <0.010 0.0140 0.0120 <0.010 <0.010 0.0130 <0.010
Arsenic 0.088 0.092 0.198 0.117 0.192 0.105 0.129 0.195 0.532 0.129 0.316 0.193 0.280 0.191 0.240 0.151 0.427 0.239
Barium 0.179 0.074 0.114 0.062 0.084 0.083 0.062 0.120 4.520 2.54 3.29 4.24 2.02 2.80 3.38 2.07 2.82 4.63
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.016 0.073 0.041 0.051 0.205 0.161 0.112 0.269 0.183 0.327 0.327 0.169 0.472 0.239 0.266 0.304 0.454 0.210
Calcium 819 546 601 620 540 651 695 861 24,900 16700 21400 21400 7930 21900 23500 18100 26400 16900
Cesium 0.141 0.155 0.140 0.138 0.157 0.136 0.138 0.192 0.145 0.144 0.0900 0.0875 0.124 0.100 0.0978 0.0893 0.158 0.0812
Chromium 0.062 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.121 2.07 0.0790 0.0930 0.0870 0.158 0.0850 0.213 0.418 0.669
Cobalt 0.246 0.429 0.463 0.441 0.714 0.628 0.277 0.964 0.409 0.335 1.22 0.694 1.05 0.815 0.886 0.879 0.377 0.585
Copper 2.47 2.41 2.03 2.20 3.10 3.20 1.86 3.78 2.36 3.40 3.17 3.64 3.00 3.33 3.64 2.69 4.14 3.62
Gallium - - - - - - - - - - - - - - - - - <0.020
Iron 30.0 21.5 18.9 18.3 25.2 23.9 17.8 27.5 167.0 62.5 62.6 58.0 90.9 57.6 58.0 42.7 79.2 66.3
Lead 0.030 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.154 <0.020 0.0260 0.0230 0.0400 0.0220 0.0400 <0.020 <0.020 0.0320
Lithium <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.10
Magnesium 1,370 1,210 1,370 1,270 1,340 1,310 1,340 1,730 1,310 1260 1330 1280 1210 1380 1460 1290 1510 1030
Manganese 1.050 0.932 1.400 0.838 1.400 1.410 1.150 2.170 19.900 5.23 10.7 8.37 3.97 5.74 7.58 4.14 7.92 9.76
Mercury 0.087 0.089 0.079 0.085 0.083 0.082 0.080 0.098 0.052 0.133 0.0850 0.0964 0.0934 0.0949 0.0674 0.0947 0.476 0.0802
Molybdenum <0.020 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.039 0.0370 0.0340 0.0210 0.0220 0.0400 0.0280 0.0230 0.0420 0.0260
Nickel 0.33 <0.20 0.23 <0.20 <0.20 <0.20 <0.20 0.22 0.25 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.163
Phosphorus 11,900 11,600 12,600 11,100 12,400 13,100 12,500 15,900 22,600 18600 21800 22300 14300 21700 24100 19300 24200 15700
Potassium 20,400 18,300 19,900 17,700 18,900 20,500 19,500 24,000 13,800 17000 15700 14800 16200 16100 16500 15500 18000 12700
Rhenium - - - - - - - - - - - - - - - - - <0.010
Rubidium 12.40 18.40 10.80 13.50 18.00 17.00 12.70 24.40 9.26 9.83 9.38 8.19 12.8 9.43 10.6 10.0 8.10 8.75
Selenium 3.25 3.17 2.70 2.98 3.70 3.44 4.23 3.84 3.24 3.51 5.66 3.47 3.68 3.99 3.52 3.44 6.65 4.46
Silver
Sodium 1,280 2,210 1,940 2,150 2,450 2,350 2,640 3,080 3,490 4410 3900 4040 3470 3830 3900 3570 5240 3120
Strontium 0.788 0.450 0.540 0.490 0.410 0.590 0.630 0.820 36.000 21.5 26.9 28.0 10.2 27.7 32.4 21.6 16.5 24.7
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.069 0.059 0.048 0.049 0.055 0.054 0.041 0.062 0.033 0.0606 0.0514 0.0473 0.0535 0.0636 0.0594 0.0508 0.0627 0.0340
Thorium - - - - - - - - - - - - - - - - - <0.010
Tin 0.120 0.110 0.260 0.110 0.160 0.190 0.160 0.130 <0.10 <0.10 <0.10 <0.10 <0.10 0.100 0.110 <0.10 <0.10 <0.10
Uranium <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0030 0.00480 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00250 <0.0020
Vanadium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.36 <0.10 <0.10 <0.10 0.200 <0.10 0.130 <0.10 0.140 <0.10
Yttrium - - - - - - - - - - - - - - - - - <0.010
Zinc 21.7 33.8 23.4 25.4 29.9 36.7 29.5 44.0 90.6 128 105 90.7 77.3 132 107 73.8 193 87.9
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID ECM10-10 ECM10-11 ECM10-12 ECM10-13 ECM10-14 ECM10-15 ECM10-16 ECM10-17 ECM10-18 ECM10-19 ECM10-2 ECM10-20 ECM10-21 ECM10-22 ECM10-23 ECM10-24 ECM10-25 ECM10-3
Fixed ID ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13
Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS #
% Moisture 77.1 77.2 76.5 73.6 74.2 76.9 77.4 73.9 73.0 74.7 69.9 76.6 72.5 75.1 74.5 74.7 71.6 74.9
Aluminum 19.2 24.6 445 20.8 27.0 195 21.5 83.1 30.3 582 7.40 120 758 162 222 28.5 47.7 46.1
Antimony 0.0340 <0.010 0.0930 <0.010 <0.010 0.0250 <0.010 0.0140 0.0170 0.0970 <0.010 0.0300 0.204 0.0490 0.0630 0.0110 0.0130 0.0160
Arsenic 0.226 0.167 1.29 0.205 0.304 0.667 0.200 0.268 0.309 1.13 0.120 0.495 3.39 0.992 0.970 0.293 0.346 0.311
Barium 2.29 2.72 9.39 1.91 2.17 5.00 4.00 7.07 2.75 11.8 2.62 3.45 18.8 3.79 5.67 2.42 4.27 3.43
Beryllium <0.010 <0.010 0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.019 <0.010 <0.010 0.0280 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0 1.00 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.121 0.107 1.47 0.140 0.229 0.435 0.109 0.148 0.309 0.696 0.0810 0.303 0.580 0.286 0.271 0.180 0.213 0.505
Calcium 19900 20800 21300 16200 16800 23500 20800 20500 21000 27600 17000 15100 33300 9040 25500 19900 25100 23200
Cesium 0.0939 0.0919 0.129 0.0741 0.0661 0.0996 0.0727 0.0769 0.0604 0.133 0.0815 0.0784 0.162 0.108 0.105 0.102 0.0801 0.104
Chromium 0.0630 0.0920 0.890 0.486 0.0660 0.541 4.79 0.781 0.0870 1.33 0.221 0.278 3.83 0.316 0.416 0.0760 0.122 0.182
Cobalt 0.515 0.381 1.38 0.506 0.661 0.947 0.396 0.419 0.753 1.27 0.382 0.691 1.48 0.711 0.885 0.383 0.563 1.28
Copper 2.56 4.71 6.19 4.19 4.76 8.39 3.23 3.36 5.31 13.0 1.70 5.70 10.7 5.37 4.62 3.18 3.29 3.48
Gallium <0.020 <0.020 0.159 <0.020 <0.020 0.0640 <0.020 0.0270 <0.020 0.205 <0.020 0.0400 0.259 0.0490 0.0720 <0.020 <0.020 <0.020
Iron 56.1 60.3 838 56.1 73.0 330 98.5 167 94.8 940 46.7 229 1410 310 423 116 121 122
Lead 0.0350 0.0310 0.448 0.0260 0.0440 0.179 0.0400 0.0630 0.0770 0.520 <0.020 0.106 1.08 0.199 0.210 0.0510 0.0630 0.0570
Lithium <0.10 <0.10 0.330 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.300 <0.10 <0.10 0.500 <0.10 <0.10 <0.10 <0.10 0.120
Magnesium 1320 1420 1630 1200 1160 1500 1370 1180 1180 1760 1050 1320 1950 1160 1480 1240 1250 1320
Manganese 7.84 8.73 23.3 7.06 11.2 17.7 19.2 10.6 13.4 43.4 5.46 14.3 59.1 14.3 16.3 8.75 15.1 10.5
Mercury 0.0639 0.0836 0.0763 0.0875 0.0487 0.0589 0.0637 0.0659 0.0586 0.0755 0.0957 0.0796 0.0781 0.0760 0.0702 0.103 0.0655 0.0556
Molybdenum 0.0210 0.0200 0.117 0.0790 0.0260 0.0690 0.0310 0.0390 0.0420 0.153 <0.020 0.0750 0.228 0.0880 0.0890 0.0590 0.0430 0.0300
Nickel 0.0620 0.110 0.874 0.397 0.0980 0.518 0.111 <0.050 0.156 1.02 0.109 0.324 3.36 0.353 0.593 0.121 0.199 0.244
Phosphorus 19400 21300 20600 16600 17300 22000 21000 17700 18000 23400 14200 18100 25400 14700 23000 19300 21300 19100
Potassium 16100 16600 14600 13900 13200 15000 16600 14600 14200 16200 11300 14900 17300 15600 14600 14000 13000 14000
Rhenium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Rubidium 11.1 10.8 9.60 9.17 8.91 11.1 9.55 9.00 8.18 10.1 8.03 9.71 10.6 11.5 11.0 12.1 8.54 12.3
Selenium 2.46 2.41 3.24 3.03 2.69 3.26 3.82 2.08 2.53 3.23 3.10 3.01 3.72 2.47 2.60 2.20 3.54 4.53
Silver
Sodium 4300 3900 4100 3800 3700 4300 4600 3900 4000 4500 2880 4200 5100 3800 4100 4300 3300 3270
Strontium 25.6 27.7 39.6 30.1 21.6 31.4 29.5 33.8 26.7 51.5 22.5 18.9 55.0 11.5 29.9 24.8 37.5 29.9
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0202 0.0209 0.0464 0.0222 0.0217 0.0351 0.0252 0.0196 0.0277 0.0506 0.0280 0.0296 0.0565 0.0255 0.0321 0.0274 0.0282 0.0488
Thorium <0.010 <0.010 0.0260 <0.010 <0.010 0.0230 <0.010 <0.010 <0.010 0.0350 <0.010 <0.010 0.0600 <0.010 0.0150 <0.010 <0.010 <0.010
Tin 0.220 0.170 0.240 <0.10 <0.10 0.230 <0.10 <0.10 <0.10 0.140 <0.10 <0.10 <0.10 <0.10 <0.10 0.170 0.120 <0.10
Uranium <0.0020 <0.0020 0.0114 <0.0020 <0.0020 0.00830 <0.0020 0.00210 <0.0020 0.0137 <0.0020 0.00350 0.0246 0.00730 0.00720 0.00270 <0.0020 <0.0020
Vanadium 0.110 0.120 2.60 0.110 0.210 1.02 0.210 0.530 0.210 2.99 <0.10 0.650 4.40 0.930 1.27 0.190 0.280 0.310
Yttrium <0.010 <0.010 0.277 <0.010 0.0140 0.0820 0.0120 0.0460 0.0230 0.266 <0.010 0.0590 0.652 0.100 0.176 0.0160 0.0220 0.0260
Zinc 81.5 90.3 114 180 69.3 101 92.6 101 77.5 131 65.5 80.5 115 68.1 101 95.4 124 122
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.28 <0.20 <0.20 0.320 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID ECM10-4 ECM10-5 ECM10-6 ECM10-7 ECM10-8 ECM10-9 Unknown UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1#1 UR1#2 UR1#3 UR1#4
Fixed ID ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 Unknown UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Coho Salmon Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 6-Sep-2016 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14
Year 2013 2013 2013 2013 2013 2013 2016 2016 2016 2016 2016 2016 2016 2016 2014 2014 2014 2014
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS # L1840612-170 L1840612-53 L1840612-55 L1840612-56 L1840612-57 L1840612-58 L1840612-59 L1840612-60
% Moisture 77.5 75.1 76.0 75.5 75.5 77.5 73.0 76.9 76.5 79.1 76.9 77.1 76.4 77.9 77.1 78.2 78.6 77.1
Aluminum 17.1 33.1 53.8 10.0 10.7 12.6 2,890 <5.0 <5.0 2 <5.0 <5.0 <5.0 <5.0 10.5 7.20 5.30 33.4
Antimony <0.010 <0.010 0.0160 <0.010 <0.010 <0.010 0.107 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.0110 <0.010
Arsenic 0.266 0.213 0.371 0.231 0.189 0.234 1.610 0.145 0.109 0.209 0.263 0.101 0.154 0.142 0.157 0.227 0.184 0.279
Barium 1.88 3.14 2.96 1.96 3.43 2.02 19.700 0.087 0.073 0.336 0.098 0.082 0.106 0.229 2.74 3.41 3.94 5.06
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.057 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.384 0.323 0.417 0.113 0.101 0.079 1.280 0.143 0.055 0.010 0.038 0.046 0.087 0.039 0.187 0.335 0.331 0.849
Calcium 14800 23800 18800 17400 20000 13000 23,900 723 611 993 765 720 864 1,110 21100 19900 25700 29500
Cesium 0.138 0.0815 0.126 0.109 0.0817 0.0955 0.158 0.101 0.062 0.142 0.067 0.106 0.095 0.100 0.149 0.0861 0.0989 0.0877
Chromium 0.247 0.170 0.836 0.0620 0.0870 <0.050 7.370 <0.20 <0.20 0.053 <0.20 <0.20 <0.20 <0.20 0.704 0.286 0.347 0.342
Cobalt 0.650 0.550 1.07 0.505 0.469 0.376 2.450 0.156 0.158 0.100 0.118 0.225 0.345 0.332 0.733 0.558 0.403 0.682
Copper 4.54 3.77 3.27 2.62 2.76 3.09 11.00 2.75 2.47 2.32 2.09 2.15 2.20 2.02 3.09 6.50 3.01 26.2
Gallium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 - - - - - - - - - - - -
Iron 73.0 85.2 126 50.7 72.8 46.4 5,110.0 20.7 20.0 30.5 20.8 15.5 22.7 17.7 53.6 56.2 50.5 101
Lead 0.0290 0.0440 0.0660 <0.020 0.0230 0.0240 0.944 <0.050 <0.050 <0.020 <0.050 <0.050 <0.050 <0.050 0.0260 0.0280 0.0280 0.0430
Lithium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 4.40 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Magnesium 1280 1290 1270 1420 1250 1280 2,820 1,300 1,240 1,120 1,320 1,300 1,250 1,410 1380 1290 1470 1480
Manganese 4.50 6.93 8.74 8.36 6.63 6.42 148.000 1.420 0.977 0.848 0.938 1.020 1.230 1.700 5.45 5.91 7.10 11.5
Mercury 0.0941 0.0756 0.0776 0.107 0.0796 0.102 0.080 0.054 0.123 0.134 0.075 0.065 0.066 0.065 0.0950 0.129 0.115 0.0693
Molybdenum 0.0290 0.0270 0.0330 0.0210 0.0250 <0.020 0.240 <0.040 <0.040 <0.020 <0.040 <0.040 <0.040 <0.040 0.0260 0.0260 0.0250 0.0410
Nickel 0.153 0.135 0.239 0.191 0.102 0.0510 9.36 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Phosphorus 15500 20900 17700 19200 17700 16700 21,900 12,500 11,500 10,800 12,500 12,300 11,300 12,500 20800 21300 26100 26400
Potassium 15000 14200 16100 17300 13800 17500 9,940 19,600 18,100 18,100 19,400 19,100 17,400 19,600 15500 16800 18300 15900
Rhenium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - - - - - - - - - -
Rubidium 11.4 8.44 12.6 11.1 8.67 11.2 3.22 12.50 10.50 11.10 11.80 13.30 11.50 9.55 9.77 9.47 11.2 10.1
Selenium 4.50 3.92 4.68 4.67 3.41 2.72 4.32 2.70 4.57 3.16 3.43 2.91 4.26 3.33 3.30 3.84 3.60 4.00
Silver
Sodium 3730 3600 3730 3400 3460 4200 2,580 2,360 2,040 1,230 2,390 2,350 2,640 1,970 3020 3920 4170 4110
Strontium 18.8 28.9 22.6 18.3 27.1 15.2 32.400 0.520 0.390 0.765 0.630 0.500 0.690 0.900 28.1 26.4 30.3 33.8
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0399 0.0449 0.0401 0.0479 0.0415 0.0221 0.043 0.040 0.039 0.058 0.047 0.038 0.052 0.048 0.0480 0.0588 0.0477 0.0556
Thorium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 - - - - - - - - - - - -
Tin <0.10 <0.10 <0.10 <0.10 0.150 0.200 <0.10 0.160 0.190 <0.10 0.190 0.140 0.220 0.170 <0.10 0.120 <0.10 <0.10
Uranium <0.0020 0.00300 <0.0020 <0.0020 <0.0020 <0.0020 0.0256 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00290 0.00580
Vanadium 0.110 0.190 0.330 <0.10 0.170 <0.10 7.71 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.200
Yttrium <0.010 0.0160 0.0270 <0.010 <0.010 <0.010 - - - - - - - - - - - -
Zinc 115 75.0 87.5 64.9 70.1 87.7 100.0 29.3 27.7 21.4 25.6 27.6 29.7 26.0 91.4 124 133 147
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.42 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR1#5 UR1#6 UR1#7 UR1#8 UR1-1 UR1-10 UR1-11 UR1-12 UR1-13 UR1-14 UR1-15 UR1-16 UR1-17 UR1-18 UR1-19 UR1-2 UR1-3 UR1-4
Fixed ID UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden Dolly Varden Dolly Varden

Date Sampled 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13
Year 2014 2014 2014 2014 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS #
% Moisture 78.1 77.6 78.0 76.3 74.5 76.3 74.6 74.0 72.8 75.1 76.6 76.0 75.1 75.2 75.5 76.9 77.2 73.6
Aluminum 10.0 22.7 13.6 16.2 24.7 306 243 48.9 32.6 82.3 271 542 331 20.5 90.7 99.9 5.70 18.0
Antimony <0.010 <0.010 <0.010 <0.010 <0.010 0.0610 0.0260 0.0240 <0.010 0.0180 0.0500 0.0960 0.0540 <0.010 0.0140 0.0240 <0.010 <0.010
Arsenic 0.247 0.186 0.275 0.316 0.234 1.11 0.514 0.203 0.213 0.511 0.679 1.15 0.731 0.211 0.311 0.422 0.184 0.171
Barium 3.72 3.71 2.84 3.36 3.42 12.3 7.50 1.76 4.29 5.52 7.91 13.6 13.5 2.15 4.17 6.60 2.54 2.34
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.0140 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.0420 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.347 0.665 0.371 0.543 0.445 0.707 0.553 0.080 0.328 0.490 0.462 0.518 0.419 0.321 0.155 0.894 0.179 0.409
Calcium 19700 22600 19500 23200 22000 26500 26300 12400 29200 16800 16600 26600 26900 14900 19500 30500 10100 17500
Cesium 0.0588 0.108 0.0812 0.110 0.0585 0.102 0.0754 0.0394 0.0376 0.0702 0.0974 0.114 0.0791 0.0580 0.0632 0.117 0.0799 0.109
Chromium <0.20 0.143 0.125 0.0830 0.0930 3.96 0.887 0.109 0.0540 0.102 0.394 0.729 3.55 0.807 1.56 2.20 0.895 1.21
Cobalt 0.368 1.34 0.805 0.875 0.372 0.546 0.557 0.178 0.168 0.398 0.424 0.576 0.440 0.401 0.241 1.74 0.189 0.216
Copper 13.5 20.0 10.6 9.27 9.96 13.5 11.4 5.53 7.48 8.27 10.7 10.7 9.15 3.89 5.16 26.7 5.34 8.88
Gallium - - - - <0.020 0.0960 0.0690 <0.020 <0.020 0.0260 0.0750 0.168 0.109 <0.020 0.0260 0.0260 <0.020 <0.020
Iron 67.7 86.6 56.8 61.1 104 617 353 120 66.7 177 403 931 557 64.4 160 268 49.4 85.6
Lead <0.050 0.0370 0.0280 0.0240 0.0310 0.346 0.169 0.0460 0.0620 0.0990 0.236 0.534 0.389 0.0430 0.0760 0.221 <0.020 0.0250
Lithium <0.50 <0.50 <0.50 <0.50 <0.10 0.160 0.160 <0.10 <0.10 <0.10 0.130 0.290 0.220 <0.10 <0.10 <0.10 <0.10 <0.10
Magnesium 1170 1400 1310 1340 1290 1420 1370 1150 1270 1190 1260 1540 1710 1300 1410 1450 987 921
Manganese 5.58 10.3 7.63 12.8 6.91 19.6 20.0 4.98 15.1 13.4 11.4 22.2 21.5 6.78 7.18 12.8 3.46 4.95
Mercury 0.0733 0.0751 0.0695 0.0675 0.0694 0.0551 0.0532 0.0348 0.0876 0.0767 0.180 0.0898 0.0755 0.0944 0.0976 0.0821 0.0971 0.0510
Molybdenum <0.040 0.0570 0.0410 0.0370 0.0330 0.178 0.0930 0.0370 0.0570 0.0810 0.181 0.227 0.165 0.0450 0.0690 0.0560 0.0300 0.0270
Nickel <0.20 <0.20 <0.20 <0.20 0.106 0.423 0.544 0.109 0.0850 0.117 0.309 0.592 1.24 0.0570 0.138 0.234 0.0920 0.0910
Phosphorus 18400 22600 20300 23600 19400 22100 21500 15100 23400 17200 18200 21000 22000 17600 20200 26100 13500 15700
Potassium 18500 16200 16200 15300 15000 15100 13900 13200 12500 14800 15100 14400 15000 15200 14800 16700 14300 12300
Rhenium - - - - 0.0210 <0.010 <0.010 0.0130 0.0110 <0.010 0.0150 0.0180 0.0180 0.0140 0.0200 0.0210 0.0140 <0.010
Rubidium 9.47 14.4 9.81 11.9 8.64 10.2 10.1 10.2 9.55 10.6 11.0 10.8 10.3 11.2 10.8 13.9 10.2 10.8
Selenium 2.81 4.49 4.04 3.50 3.06 2.89 2.83 2.37 1.81 3.31 3.57 4.56 3.21 2.98 3.66 5.25 2.59 5.10
Silver
Sodium 4770 3910 4030 3820 3240 4400 4000 3300 3500 4500 4800 5300 5500 4400 4200 4800 3200 3210
Strontium 22.2 24.9 19.6 26.1 17.8 29.6 31.2 14.4 43.3 21.8 19.7 36.5 40.1 20.2 27.5 29.5 8.90 17.8
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0416 0.0815 0.0483 0.0529 0.0405 0.0392 0.0318 0.0180 0.0165 0.0266 0.0410 0.0431 0.0608 0.0325 0.0402 0.0677 0.0242 0.0375
Thorium - - - - <0.010 0.0270 0.0190 <0.010 <0.010 <0.010 0.0140 0.0340 0.0250 0.0250 <0.010 <0.010 <0.010 <0.010
Tin <0.10 0.150 0.130 <0.10 <0.10 <0.10 0.110 0.110 0.110 0.130 0.230 0.180 0.120 0.110 0.140 0.130 <0.10 <0.10
Uranium 0.00390 0.00300 0.00270 <0.0020 0.00350 0.0153 0.00720 0.00220 0.00280 0.00550 0.00970 0.0180 0.0122 0.00440 0.00370 0.00650 0.00260 0.00300
Vanadium <0.10 0.120 <0.10 0.100 0.130 1.41 0.860 0.230 <0.10 0.420 1.10 2.65 1.52 <0.10 0.360 0.430 <0.10 0.100
Yttrium - - - - <0.010 0.184 0.0900 0.0290 0.0150 0.0490 0.105 0.259 0.170 0.0100 0.0360 0.0480 <0.010 <0.010
Zinc 120 123 95.2 132 102 117 116 87.5 118 85.2 118 124 139 86.6 111 126 81.4 71.2
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 0.410 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR1-5 UR1-6 UR1-7 UR1-8 UR1-9 UR2#1 UR2#2 UR2#3 UR2#4 UR2#5 UR2#6 UR2#7 UR2#8 UR2-1 UR2-1 UR2-11 UR2-13 UR2-15
Fixed ID UR1 UR1 UR1 UR1 UR1 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Coho Salmon Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Coho Salmon

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 09-SEP-13 30-Sep-2017 09-SEP-13 09-SEP-13 09-SEP-13
Year 2013 2013 2013 2013 2013 2014 2014 2014 2014 2014 2014 2014 2014 2013 2017 2013 2013 2013
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS # L2012469-17
% Moisture 76.4 74.3 72.4 76.2 73.8 77.8 79.2 77.8 78.2 80.8 78.1 77.7 79.1 77.1 79.0 76.3 74.9 74.5
Aluminum 35.3 16.2 <2.0 9.60 181 5.10 4.80 5.90 21.4 8.10 7.20 75.8 7.30 12.6 <2.0 147 94.9 20.9
Antimony <0.010 <0.010 <0.010 <0.010 0.0390 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.0235 0.0880 <0.010
Arsenic 0.135 0.228 0.159 0.215 0.414 0.190 0.167 0.121 0.237 0.220 0.179 0.138 0.142 0.151 0.118 0.430 0.248 0.196
Barium 3.12 4.57 1.72 0.856 6.36 3.16 4.89 3.44 4.64 7.95 3.98 2.68 3.87 4.09 0.179 7.50 4.20 3.62
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.315 0.105 0.237 0.345 0.488 0.220 0.114 0.208 0.247 0.235 0.210 0.444 0.197 0.131 <0.0050 0.531 0.320 0.139
Calcium 23600 23000 12000 4380 12300 23300 29600 22500 26900 44300 29400 19500 25800 27900 800 41900 18800 20100
Cesium 0.0818 0.0374 0.0790 0.0715 0.0939 0.0536 0.0662 0.0583 0.0524 0.0589 0.0476 0.0798 0.0487 0.0538 0.0541 0.0607 0.0651 0.0403
Chromium 2.59 11.2 <0.050 <0.050 0.403 0.110 <0.050 0.097 0.154 0.164 0.084 0.187 5.92 0.118 0.080 6.99 0.200 0.133
Cobalt 0.237 0.325 0.245 0.445 0.356 0.497 0.318 0.382 0.391 0.435 0.370 0.961 0.537 0.240 0.080 0.766 0.376 0.130
Copper 7.73 3.58 8.13 6.52 9.51 3.97 4.25 3.44 5.03 6.49 10.2 3.69 22.2 3.43 2.62 9.75 5.92 4.41
Gallium <0.020 <0.020 <0.020 <0.020 0.0560 - - - - - - - - <0.020 0.0460 0.0480 <0.020
Iron 142 91.9 44.2 45.0 333 52.4 65.9 46.0 80.5 69.6 68.4 127 73.1 62.3 20.0 342 216 94.1
Lead 0.0250 <0.020 0.0220 <0.020 0.197 0.0230 0.0250 0.0420 0.0400 0.0380 0.0240 0.0340 0.0250 0.0400 <0.020 0.170 0.0810 0.0430
Lithium <0.10 <0.10 <0.10 <0.10 <0.10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.10 <0.50 0.190 <0.10 <0.10
Magnesium 1330 1190 1130 990 1180 1410 1680 1430 1600 1940 1550 1420 1470 1210 1340 1730 1220 1170
Manganese 7.74 22.3 2.50 2.35 13.0 5.78 9.00 6.06 7.77 9.47 7.94 7.84 5.69 7.06 0.897 15.4 10.0 9.32
Mercury 0.0865 0.0970 0.122 0.0638 0.0561 0.0324 0.0568 0.0368 0.0563 0.0810 0.0564 0.0449 0.0552 0.0532 0.0610 0.0379 0.0408 0.0603
Molybdenum 0.0290 0.0650 0.0220 <0.020 0.119 0.0400 0.0260 0.0270 0.0330 0.0360 0.0370 0.0310 0.0450 0.0230 <0.020 0.0670 0.0645 0.0490
Nickel 0.315 6.38 <0.050 0.0680 0.190 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.122 <0.20 0.338 0.209 0.595
Phosphorus 23500 18700 14700 11600 16100 22500 29300 24100 27200 38200 29000 21100 24000 21800 11900 31450 18300 17200
Potassium 16400 14200 14100 16300 13900 16800 19000 16700 19000 19400 17300 16600 17200 15300 20000 15700 14300 13800
Rhenium <0.010 0.0170 0.0120 0.0160 <0.010 - - - - - - - - <0.010 <0.010 <0.010 <0.010
Rubidium 10.9 8.70 10.6 11.0 10.3 11.4 12.5 13.7 11.6 11.9 10.7 14.7 10.7 12.0 10.8 9.33 10.5 11.1
Selenium 3.50 3.66 4.31 3.93 2.26 2.59 2.44 1.80 2.48 3.34 2.79 2.06 2.45 1.88 3.53 3.22 2.58 2.08
Silver <0.0050
Sodium 4100 3250 3400 3600 3500 4140 3960 3960 4230 5000 3810 4010 4320 4380 2160 4550 3800 3800
Strontium 23.0 19.3 11.2 4.14 18.3 22.0 25.6 21.6 27.1 41.7 28.2 19.1 20.3 26.7 0.594 34.0 17.1 21.9
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0351 0.0310 0.0362 0.0375 0.0244 0.0316 0.0292 0.0303 0.0342 0.0507 0.0371 0.0361 0.0367 0.0305 0.0160 0.0415 0.0307 0.0143
Thorium <0.010 <0.010 <0.010 <0.010 0.0140 - - - - - - - - <0.010 0.0245 0.0240 <0.010
Tin <0.10 <0.10 <0.10 0.10 <0.10 <0.10 0.150 0.170 0.120 0.110 <0.10 0.100 <0.10 <0.10 <0.10 0.245 <0.10 0.400
Uranium 0.00270 <0.0020 0.00270 <0.0020 0.0100 0.0217 0.00590 0.00480 0.00520 0.0186 0.00540 0.0108 0.00940 0.0150 <0.0020 0.0195 0.0167 0.00380
Vanadium 0.200 0.190 <0.10 0.160 0.820 <0.10 0.110 <0.10 0.160 0.150 0.110 0.300 <0.10 0.130 <0.10 0.725 0.495 0.110
Yttrium 0.0210 <0.010 <0.010 <0.010 0.0980 - - - - - - - - <0.010 0.0715 0.0505 0.0170
Zinc 85.2 110 103 77.6 87.6 132 117 85.5 138 207 119 107 119 118 20.0 192 126 84.0
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR2-16 UR2-17 UR2-18 UR2-19 UR2-2 UR2-2 UR2-20 UR2-21 UR2-22 UR2-23 UR2-3 UR2-3 UR2-4 UR2-5 UR2-5 UR2-6 UR2-7 UR2-7
Fixed ID UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2 UR2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden Dolly Varden Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 30-Sep-2017 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 30-Sep-2017 30-Sep-2017 09-SEP-13 30-Sep-2017 30-Sep-2017 09-SEP-13 30-Sep-2017
Year 2013 2013 2013 2013 2013 2017 2013 2013 2013 2013 2013 2017 2017 2013 2017 2017 2013 2017
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS # L2012469-18 L2012469-19 L2012469-20 L2012469-21 L2012469-22 L2012469-23
% Moisture 74.9 77.1 75.8 77.4 77.0 77.4 75.2 77.0 75.7 77.4 75.4 81.6 78.8 75.3 79.7 80.0 75.6 77.5
Aluminum 195 112 6.60 36.6 39.2 <5.0 27.9 191 187 215 9.90 2.7 <2.0 42.7 <2.0 <2.0 37.8 <5.0
Antimony 0.0210 0.0130 <0.010 0.0720 0.0130 <0.010 <0.010 0.0310 0.0260 0.0250 <0.010 <0.010 <0.010 0.0140 <0.010 <0.010 <0.010 <0.010
Arsenic 0.245 0.297 0.0870 0.194 0.221 0.070 0.226 0.515 0.305 0.296 0.232 0.151 0.081 0.255 0.040 0.026 0.181 0.095
Barium 4.61 5.29 1.60 3.63 3.28 0.185 2.24 5.88 5.68 9.20 3.13 0.286 0.265 5.37 0.262 0.199 2.70 0.176
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.201 0.143 0.0700 0.0830 0.436 0.024 0.107 0.306 0.222 0.231 0.177 0.0592 0.0105 0.168 0.0085 <0.0050 0.326 0.034
Calcium 13100 19900 10100 22500 20000 653 13600 17400 25100 24200 23750 800 674 32750 766 749 15750 581
Cesium 0.0621 0.0565 0.0343 0.0398 0.0911 0.0793 0.0349 0.0593 0.0559 0.0683 0.0556 0.722 0.0734 0.0403 0.0461 0.0485 0.0494 0.0823
Chromium 0.346 0.361 1.96 0.364 6.25 <0.20 1.66 1.38 0.348 3.43 2.43 0.086 0.170 3.08 0.670 0.094 0.123 <0.20
Cobalt 0.236 0.204 0.143 0.156 0.334 0.205 0.162 0.281 0.277 0.294 0.406 0.199 0.120 0.365 0.133 0.081 0.390 0.203
Copper 7.56 8.79 3.07 3.77 9.70 1.92 4.44 7.58 6.93 5.25 6.30 2.17 1.98 3.86 1.72 1.92 7.43 1.87
Gallium 0.0660 0.0400 <0.020 <0.020 <0.020 <0.020 0.0640 0.0690 0.0810 <0.020 0.0200 <0.020
Iron 371 306 36.9 97.4 164 20.8 98.9 357 316 367 70.0 26.7 17.7 117 20.6 14.0 114 17.8
Lead 0.160 0.136 0.0220 0.0460 0.0450 <0.050 0.0430 0.223 0.187 0.197 0.0250 <0.020 <0.020 0.0515 <0.020 <0.020 0.0600 <0.050
Lithium <0.10 <0.10 <0.10 <0.10 <0.10 <0.50 <0.10 <0.10 <0.10 <0.10 <0.10 <0.50 <0.50 <0.10 <0.50 <0.50 <0.10 <0.50
Magnesium 1240 1470 960 1420 1310 1280 1160 1260 1340 1400 1330 1660 1360 1500 1250 1310 1250 1310
Manganese 12.9 10.2 5.78 9.66 5.71 0.713 6.82 14.2 13.2 16.3 6.01 0.828 0.792 9.62 0.647 0.534 5.50 1.03
Mercury 0.0450 0.0512 0.0435 0.0455 0.0498 0.0384 0.0361 0.0503 0.0475 0.0461 0.0373 0.100 0.0352 0.0351 0.0462 0.0167 0.0433 0.0432
Molybdenum 0.105 0.0890 0.0370 0.0650 0.0380 <0.040 0.0870 0.109 0.0840 0.0920 0.0305 <0.020 <0.020 0.0780 <0.020 <0.020 0.0450 <0.040
Nickel 0.387 1.32 1.26 0.431 0.176 <0.20 0.313 0.387 0.213 0.251 0.136 <0.20 <0.20 0.151 0.35 <0.20 0.290 <0.20
Phosphorus 15800 20400 12700 19800 18700 10600 15800 16800 20200 20300 20350 16000 12400 25650 10400 10900 17300 10800
Potassium 15400 16000 12500 16200 15200 16800 14100 14900 14200 14500 16000 24800 20100 17250 17200 17900 16300 16300
Rhenium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Rubidium 11.9 12.8 9.89 11.2 14.9 13.2 9.87 10.8 10.3 11.5 10.7 23.2 12.0 12.2 12.3 7.46 9.59 11.4
Selenium 1.79 1.70 1.31 1.97 2.38 2.24 1.72 1.83 1.92 1.75 2.57 3.45 3.61 2.80 1.35 1.31 2.31 1.79
Silver <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Sodium 3800 4100 3400 4500 3480 2200 3900 4000 4000 4200 4110 2870 2400 4450 2150 2460 4200 2450
Strontium 13.6 20.0 9.38 13.9 20.9 0.37 13.5 18.8 20.3 26.2 21.4 0.749 0.454 28.4 0.519 0.399 13.9 0.37
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0196 0.0200 0.0113 0.0169 0.0471 0.0362 0.0142 0.0180 0.0197 0.0226 0.0346 0.157 0.0285 0.0388 0.0407 0.0166 0.0269 0.0436
Thorium 0.0740 0.0150 <0.010 <0.010 <0.010 <0.010 0.0210 0.0190 0.0200 <0.010 <0.010 0.0430
Tin 0.410 0.270 0.210 0.250 <0.10 <0.10 0.250 0.320 0.170 0.190 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.120 <0.10
Uranium 0.0245 0.0152 0.00250 0.00980 0.00680 <0.0020 0.00650 0.0226 0.0159 0.0224 0.00645 <0.0020 <0.0020 0.00890 <0.0020 <0.0020 0.00835 <0.0020
Vanadium 0.940 0.610 <0.10 0.170 0.230 <0.10 0.160 0.830 0.780 0.910 0.100 <0.10 <0.10 0.520 <0.10 <0.10 0.380 <0.10
Yttrium 0.0880 0.0610 <0.010 0.0180 0.0150 0.0150 0.0830 0.0690 0.0850 <0.010 0.0280 0.0280
Zinc 84.7 98.0 60.5 104 120 28.8 126 91.4 103 99.9 116 25.7 24.6 126 19.5 20.8 98.2 27.9
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR2-8 UR2-9 UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A#1 UR2A#2 UR2A#3 UR2A#4 UR2A#5 UR2A#6 UR2A#7 UR2A#8
Fixed ID UR2 UR2 UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden

Date Sampled 30-Sep-2017 09-SEP-13 8-Sep-2016 8-Sep-2016 8-Sep-2016 8-Sep-2016 8-Sep-2016 8-Sep-2016 8-Sep-2016 8-Sep-2016 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14 20-SEP-14
Year 2017 2013 2016 2016 2016 2016 2016 2016 2016 2016 2014 2014 2014 2014 2014 2014 2014 2014
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS # L2012469-24 L1840612-78 L1840612-79 L1840612-80 L1840612-81 L1840612-82 L1840612-83 L1840612-84 L1840612-85
% Moisture 80.1 73.6 75.4 74.3 76.5 76.0 77.3 75.5 76.5 76.3 79.1 75.4 77.5 77.6 79.2 79.9 80.2 78.7
Aluminum <2.0 10.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 44 <5.0 6.00 4.20 10.4 5.90 17.0 7.40 6.20 4.60
Antimony <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Arsenic 0.039 0.165 0.041 0.087 0.072 0.069 0.051 0.112 0.118 0.057 0.191 0.147 0.173 0.201 0.169 0.258 0.347 0.290
Barium 0.257 3.54 0.102 0.187 0.210 <0.050 0.145 0.271 0.139 0.095 3.90 4.07 4.47 5.00 4.38 2.76 4.29 3.67
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.0076 0.211 0.022 0.021 0.021 <0.010 <0.010 0.019 0.016 <0.010 0.352 0.262 0.208 0.369 0.263 0.282 0.152 0.350
Calcium 897 19350 527 888 931 451 722 532 375 551 30900 24800 25500 28100 27000 15700 22700 28200
Cesium 0.0527 0.0475 0.101 0.105 0.066 0.058 0.061 0.073 0.074 0.056 0.0548 0.0546 0.0458 0.0482 0.0533 0.0550 0.0545 0.0576
Chromium 0.113 0.141 0.230 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.142 0.0940 0.382 0.138 0.278 0.075 0.268 0.174
Cobalt 0.283 0.495 0.174 0.222 0.100 0.241 0.176 0.217 0.160 0.272 0.630 0.816 0.440 0.560 0.659 0.825 1.03 0.799
Copper 2.79 4.03 1.93 2.64 1.74 2.79 1.90 2.72 1.99 2.12 3.87 4.58 4.73 11.9 5.78 5.66 6.75 4.56
Gallium <0.020 - - - - - - - - - - - - - - - -
Iron 25.1 42.8 28.9 35.5 16.7 27.0 22.9 27.0 88.2 25.4 64.7 50.4 75.5 73.1 67.5 70.3 62.9 67.9
Lead <0.020 0.0220 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.0250 0.0220 0.0460 0.0370 0.0250 0.0230 0.0500 0.0240
Lithium <0.50 <0.10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Magnesium 1560 1240 1,240 1,380 1,300 1,240 1,420 1,380 1,330 1,390 1360 1290 1380 1540 1460 1360 1460 1520
Manganese 0.817 6.62 0.763 1.100 0.859 0.647 0.975 0.734 1.600 0.742 5.34 6.37 6.37 7.08 4.71 5.23 5.26 6.85
Mercury 0.0424 0.0380 0.045 0.045 0.055 0.030 0.069 0.048 0.044 0.041 0.0362 0.0400 0.0329 0.0500 0.0603 0.0518 0.0448 0.0393
Molybdenum <0.020 0.0300 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 0.0350 0.0350 0.0390 0.0350 0.0410 0.139 0.0320 0.0450
Nickel <0.20 0.0910 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.29 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Phosphorus 14200 18000 12,000 13,700 12,100 12,100 13,700 13,200 12,600 12,900 26500 23200 23400 26100 25400 19900 23300 26600
Potassium 22700 15050 18,800 21,000 18,700 18,900 21,600 20,700 20,200 20,800 16500 15700 16200 16500 16700 17600 18400 17200
Rhenium <0.010 - - - - - - - - - - - - - - - -
Rubidium 19.0 10.6 15.20 13.00 12.30 9.70 12.20 12.60 12.10 16.30 10.4 12.6 8.38 10.4 10.7 10.2 12.3 13.9
Selenium 1.90 2.40 1.78 2.41 2.20 1.90 2.26 2.22 2.47 1.66 2.57 2.60 2.59 3.21 2.74 2.65 2.28 3.76
Silver <0.0050
Sodium 2370 3800 1,310 1,340 1,260 1,280 1,370 1,440 1,230 1,330 4350 3870 3780 3990 4630 4120 4760 4300
Strontium 0.566 17.1 0.270 0.630 0.720 0.190 0.410 0.330 0.200 0.300 28.3 24.3 24.3 28.1 24.1 15.3 23.9 26.0
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0551 0.0301 0.042 0.048 0.035 0.024 0.038 0.045 0.035 0.042 0.0402 0.0351 0.0326 0.0483 0.0354 0.0354 0.0352 0.0421
Thorium <0.010 - - - - - - - - - - - - - - - -
Tin <0.10 <0.10 0.160 0.140 0.220 <0.10 0.170 0.320 0.180 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Uranium <0.0020 0.00565 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.00450 0.00590 0.00850 0.00820 0.00340 0.00290 0.00990 0.00600
Vanadium <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.140 <0.10 <0.10 <0.10 0.120 <0.10
Yttrium <0.010 - - - - - - - - - - - - - - - -
Zinc 25.1 102 28.9 31.4 32.1 25.7 23.2 28.2 26.6 23.0 140 109 110 111 118 120 116 145
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR2A-1 UR2A-11 UR2A-12 UR2A-13 UR2A-14 UR2A-15* UR2A-16 UR2A-17 UR2A-18 UR2A-19 UR2A-2 UR2A-20 UR2A-21 UR2A-22 UR2A-23 UR2A-24 UR2A-25 UR2A-3
Fixed ID UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Coho Salmon Dolly Varden

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13
Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
ALS #
% Moisture 76.1 75.3 76.1 76.7 74.1 74.4 74.9 74.3 74.5 76.3 77.1 74.3 71.7 74.0 73.6 75.7 74.4 76.5
Aluminum 46.4 28.5 102 4.90 4.20 518 12.2 6.50 18.9 106 7.1 71.9 109 13.5 13.5 280 49.0 132
Antimony <0.010 <0.010 0.0190 <0.010 <0.010 0.0590 <0.010 <0.010 <0.010 0.0180 <0.010 <0.010 0.0160 <0.010 <0.010 0.0240 <0.010 0.0110
Arsenic 0.188 0.146 0.319 0.145 0.178 0.717 0.199 0.259 0.233 0.299 0.216 0.396 0.226 0.124 0.249 0.367 0.128 0.173
Barium 3.61 2.80 5.70 2.99 1.80 15.4 3.62 3.12 3.12 4.73 4.04 3.87 5.55 2.63 1.92 8.72 5.04 4.71
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010 0.0140 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.269 0.109 0.160 0.0800 0.0960 0.410 0.0600 0.0970 0.0680 0.232 0.305 0.257 0.273 0.176 0.191 0.126 0.143 0.266
Calcium 20700 18700 34400 15300 13000 24800 29300 24700 25700 20600 32300 26000 20600 19000 15600 19800 21500 25000
Cesium 0.0521 0.0412 0.0575 0.0403 0.0415 0.0926 0.0314 0.0347 0.0328 0.0558 0.0638 0.0442 0.0454 0.0440 0.0518 0.0734 0.0411 0.0756
Chromium 0.534 0.306 0.606 0.124 0.300 0.788 0.111 <0.050 0.0620 2.55 0.553 1.48 0.352 0.400 1.45 0.548 1.10 0.667
Cobalt 0.267 0.177 0.367 0.147 0.203 0.629 0.211 0.181 0.138 0.302 0.629 0.336 0.338 0.194 0.422 0.432 0.197 0.560
Copper 8.92 2.89 5.02 2.98 3.72 7.16 2.36 2.39 2.58 5.79 3.59 4.38 6.27 4.48 3.52 4.49 3.53 4.31
Gallium <0.020 <0.020 0.0380 <0.020 <0.020 0.168 <0.020 <0.020 <0.020 0.0380 <0.020 0.0210 0.0310 <0.020 <0.020 0.0940 <0.020 0.0430
Iron 123 75.2 307 34.7 30.6 918 43.7 31.4 52.1 220 72.4 158 232 71.1 56.9 474 113 220
Lead 0.0650 0.0490 0.118 <0.020 0.0270 0.474 0.0300 0.0250 0.0270 0.116 0.0300 0.0850 0.121 0.0450 0.0390 0.297 0.0700 0.0830
Lithium <0.10 <0.10 <0.10 <0.10 <0.10 0.240 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.170 <0.10 <0.10
Magnesium 1330 1270 1610 1240 1200 1680 1450 1290 1400 1750 1360 1380 1220 1200 1250 1340 1250 1480
Manganese 6.70 6.36 13.5 3.92 7.47 24.3 5.07 9.80 6.30 10.8 5.86 10.4 13.1 12.5 8.31 15.9 12.1 8.40
Mercury 0.0685 0.0454 0.0487 0.0644 0.0464 0.0350 0.0319 0.0444 0.0439 0.0383 0.0332 0.0425 0.0885 0.0386 0.0548 0.0588 0.0788 0.0337
Molybdenum 0.0440 0.0380 0.0680 0.0270 0.0260 0.169 0.0310 0.0250 0.0360 0.0840 <0.020 0.0660 0.0820 0.0460 0.0280 0.132 0.0460 0.0450
Nickel 0.180 0.211 0.118 0.0700 0.135 0.559 <0.050 0.0750 <0.050 0.151 0.125 0.137 0.258 0.236 0.242 0.370 0.0880 0.152
Phosphorus 18400 18100 24600 16800 15400 22400 23100 20000 20700 20700 23200 20800 18300 18600 17400 19500 20300 21900
Potassium 15100 14700 16600 16200 15400 15900 15600 14700 14700 16000 15000 13400 12800 13500 14000 14600 13000 17200
Rhenium <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Rubidium 10.3 10.4 11.9 11.0 10.1 10.5 10.2 9.76 9.76 12.0 11.8 11.2 10.2 11.5 12.6 13.1 11.0 12.8
Selenium 2.68 1.73 2.08 1.61 1.74 1.78 1.57 1.92 2.84 2.59 2.81 1.93 1.90 1.64 1.95 2.50 2.17 1.88
Silver
Sodium 3670 4300 4100 4000 3900 4100 4300 4100 4100 3900 3850 3800 3100 3700 3300 3600 3300 3900
Strontium 19.0 19.9 39.4 17.6 13.1 29.4 34.6 25.6 23.7 21.5 31.0 22.0 19.5 18.1 14.0 20.3 23.0 21.3
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0324 0.0134 0.0214 0.0146 0.0149 0.0314 0.0160 0.0171 0.0139 0.0190 0.0369 0.0176 0.0156 0.0156 0.0166 0.0272 0.0176 0.0335
Thorium <0.010 <0.010 0.0160 <0.010 <0.010 0.0450 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.0100 <0.010 <0.010 0.0640 <0.010 <0.010
Tin <0.10 0.260 0.130 0.170 0.110 0.980 0.260 0.120 0.110 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Uranium 0.00560 0.00300 0.00950 <0.0020 <0.0020 0.0262 0.00280 0.00280 0.00220 0.0134 0.00330 0.00700 0.0110 0.00440 0.00200 0.0540 0.00420 0.00860
Vanadium 0.250 0.180 0.690 <0.10 <0.10 2.34 <0.10 <0.10 <0.10 0.530 <0.10 0.280 0.480 <0.10 <0.10 1.30 0.230 0.620
Yttrium 0.0220 0.0130 0.0930 <0.010 <0.010 0.281 <0.010 <0.010 0.0110 0.0540 <0.010 0.0380 0.0680 0.0110 <0.010 0.143 0.0220 0.0480
Zinc 83.7 91.8 105 81.2 71.6 125 120 114 124 102 145 116 83.3 105 89.4 108 204 106
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Appendix J-3.  Tissue Metal Concentrations in Fish Tissues, 2008-2017, Unuk River Watershed (Mine Site)

Sample ID UR2A-4 UR2A-5 UR2A-6 UR2A-7 UR2A-8
Fixed ID UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site

Fish Species
Dolly Varden Dolly Varden Dolly Varden Dolly Varden Dolly Varden

Date Sampled 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13 09-SEP-13
Year 2013 2013 2013 2013 2013
Month 9 9 9 9 9
ALS #
% Moisture 78.0 74.3 73.9 75.0 77.2
Aluminum 5.40 2.10 8.10 <2.0 9.40
Antimony <0.010 <0.010 <0.010 <0.010 <0.010
Arsenic 0.125 0.194 0.229 0.182 0.177
Barium 2.30 1.53 3.84 1.71 2.93
Beryllium <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth <0.010 <0.010 <0.010 <0.010 <0.010
Boron <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium 0.310 0.211 0.104 0.0760 0.132
Calcium 11100 11800 26600 18600 15800
Cesium 0.0704 0.0484 0.0395 0.0632 0.0587
Chromium 0.942 0.0770 1.93 0.118 2.59
Cobalt 0.400 0.330 0.312 0.225 0.411
Copper 6.39 4.61 3.85 1.98 5.87
Gallium <0.020 <0.020 <0.020 <0.020 <0.020
Iron 64.9 42.7 94.1 37.1 78.8
Lead 0.0200 0.0280 0.0310 <0.020 0.0270
Lithium <0.10 <0.10 <0.10 <0.10 <0.10
Magnesium 1000 1130 1210 1050 1140
Manganese 3.46 3.08 7.48 2.82 4.66
Mercury 0.0515 0.0452 0.0234 0.0396 0.0570
Molybdenum 0.0210 <0.020 0.0200 <0.020 0.0210
Nickel 0.580 0.123 0.178 0.121 0.131
Phosphorus 14400 13500 22000 16400 16700
Potassium 17300 14400 12700 14200 15700
Rhenium <0.010 <0.010 <0.010 <0.010 <0.010
Rubidium 12.0 8.92 7.52 12.6 12.3
Selenium 2.73 2.21 2.19 2.48 3.09
Silver
Sodium 4100 3260 3780 3290 3900
Strontium 10.3 10.6 24.3 16.2 15.1
Tellurium <0.020 <0.020 <0.020 <0.020 <0.020
Thallium 0.0322 0.0253 0.0263 0.0272 0.0376
Thorium <0.010 <0.010 <0.010 <0.010 <0.010
Tin <0.10 <0.10 <0.10 <0.10 <0.10
Uranium 0.00400 0.00220 0.00480 <0.0020 0.00410
Vanadium <0.10 <0.10 0.190 <0.10 0.130
Yttrium <0.010 <0.010 <0.010 <0.010 <0.010
Zinc 106 70.5 81.6 61.0 121
Zirconium <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit
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Site SC3 SC3 SC3 SC3 SC3 SC3

Nest

TREE 
SWALLOW-13-

EGG

TREE 
SWALLOW-25-

EGG TRSW25 TRSW25EGG TRSW 11 EGG TRSW 12 EGG

Date 22-Jun-2015 22-Jun-2015 21-May-2016 23-May-2017 6-Jun-2017 8-Jun-2017

ALS Sample ID L1631455-3 L1631455-4 L1774200-1 L1932499-1 L1940005-1 L1940005-2

Moisture (%) 85.1 73.0 75.3 52.4 78.3 80.5
Aluminum (Al) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Antimony (Sb) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Arsenic (As) 0.039 <0.030 <0.030 <0.030 <0.030 <0.030
Barium (Ba) 5.48 6.05 8.28 2.42 6.55 14.3
Beryllium (Be) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bismuth (Bi) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Boron (B) 2.4 1.6 1.40 <1.0 2.2 <1.0
Cadmium (Cd) <0.010 0.011 <0.010 <0.010 <0.010 <0.010
Calcium (Ca) 1310 3530 3,690 4160 11300 3080
Cesium (Cs) 0.0109 0.0066 <0.0050 <0.0050 <0.0050 0.0069
Chromium (Cr) <0.20 <0.20 0.34 <0.20 1.11 0.76
Cobalt (Co) 0.036 0.047 0.087 0.097 0.140 0.063
Copper (Cu) 1.88 1.57 1.96 0.99 1.94 1.97
Iron (Fe) 61.1 221 184 174 146 184
Lead (Pb) <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Lithium (Li) <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Magnesium (Mg) 230 358 416 306 503 412
Manganese (Mn) 3.09 7.96 6.64 3.01 4.17 8.55
Mercury (Hg) 0.229 0.111 0.0718 0.043 0.114 0.145
Molybdenum (Mo) 0.071 0.132 0.141 0.094 0.130 0.124
Nickel (Ni) <0.20 <0.20 <0.20 0.28 0.57 <0.20
Phosphorus (P) 4840 9070 10,400 8630 9010 7880
Potassium (K) 9060 4900 5,790 2380 5600 6920
Rubidium (Rb) 12.7 6.58 4.99 2.50 4.46 7.42
Selenium (Se) 2.68 3.79 3.85 3.99 3.02 3.53
Sodium (Na) 10100 4750 6,110 1110 6350 7460
Strontium (Sr) 2.56 5.65 5.99 4.10 12.0 5.76
Tellurium (Te) <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Thallium (Tl) 0.0066 0.0076 0.00640 0.0029 0.0073 0.0084
Tin (Sn) <0.10 <0.10 0.940 <0.10 0.60 0.94
Uranium (U) <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Vanadium (V) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Zinc (Zn) 31.6 86.1 109 88.9 70.9 80.9
Zirconium (Zr) <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - Concentration is less than the method detection limit

Appendix J-4.  Tissue Metal Concentrations in Eggs of Tree Swallows, 2015-2017, Unuk River Watershed 
(Mine Site)
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Appendix J-5.  Relative Percent Difference for Tissue Metal Samples for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID SC2-PERI
SC2-PERI 
(SPLIT) RPD SC 2 REP 1

SC 2 REP 1 
(SPLIT) RPD SC2 REP 8

SC2 REP 8 
(SPLIT) RPD SC3-PERI

SC3-PERI 
(SPLIT) RPD

ECM 10 REP 
1

ECM 10 REP 
1 (SPLIT) RPD

ECM10 REP 
8

ECM10 REP 
8 (SPLIT) RPD

Fixed ID SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC2 SC3 SC3 SC3 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 5-Sep-13 5-Sep-13 5-Sep-13 05-SEP-14 05-SEP-14 05-SEP-14 14-Sep-16 14-Sep-16 14-Sep-16 4-Sep-13 4-Sep-13 4-Sep-13 06-SEP-14 06-SEP-14 06-SEP-14 7-Sep-16 7-Sep-16 7-Sep-16
Year 2013 2013 2013 2014 2014 2014 2016 2016 2016 2013 2013 2013 2014 2014 2014 2016 2016 2016
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

% Moisture 66.7 81.7 20% 77.9 85.8 10% 94.1 94.8 1% 52.7 45 16% 97.6 97.6 0% 97.6 99.1 2%

Total Metals
Aluminum 15600 26100 50% 15600 14400 8% 6570 8900 30% 23200 21300 9% 1870 2010 7% 132 136 3%
Antimony 0.132 0.127 4% 0.343 0.494 36% 0.925 1.15 22% 0.38 0.507 29% 0.299 0.697 80% 0.053 0.155 98%
Arsenic 27.9 45.7 48% 28.7 30.7 7% 13.7 21.2 43% 84.6 132 44% 3.88 4.25 9% 5.26 12.5 82%
Barium 255 422 49% 246 269 9% 112 157 33% 300 217 32% 214 256 18% 6070 11900 65%
Beryllium 0.434 0.769 56% 0.39 0.425 9% 0.121 0.157 26% 0.717 0.708 1% 0.078 0.087 11% 0.01 0.045 127%
Bismuth 0.276 0.543 65% 0.581 0.417 33% 0.139 0.253 58% 1.23 1.7 32% 0.019 0.015 24% 0.01 0.045 127%
Boron 4.3 7.5 54% 1.3 1.5 14% 1.4 1.4 0% 3.7 3.4 8% 1.9 1.1 53% 2.3 11.6 134%
Cadmium 1.43 2.43 52% 2.1 2.53 19% 1.01 1.19 16% 3.06 3.21 5% 0.57 0.628 10% 4.74 7.46 45%
Calcium 29800 53500 57% 16300 20900 25% 89600 51000 55% 15500 16700 7% 143000 113000 23% 9990 32300 106%
Cesium 1.75 3.24 60% 1.68 2.05 20% 0.483 0.676 33% 3.11 2.73 13% 0.192 0.277 36% 0.029 0.059 68%
Chromium 18.9 29.8 45% 29.9 27.9 7% 8 10.4 26% 23.9 23.4 2% 7.34 6.7 9% 0.72 3.3 128%
Cobalt 11.1 18.4 49% 19.6 20.2 3% 6.79 9.35 32% 30.2 34.4 13% 3.2 3.32 4% 6.28 17.5 94%
Copper 209 372 56% 233 227 3% 69.2 86.1 22% 328 346 5% 19.4 16.3 17% 9.23 19.5 71%
Gallium 5.06 8.4 50% - - - - - - 7.31 6.96 5% - - - - - -
Iron 28200 48100 52% 43300 42600 2% 18000 22300 21% 60900 73900 19% 5870 5310 10% 418 725 54%
Lead 15.5 28.2 58% 21.6 19.7 9% 7.63 9.54 22% 56.3 56.4 0% 8.98 5.47 49% 4.17 2.43 53%
Lithium 8.55 14.5 52% 13.1 13.7 4% 3.95 6.11 43% 12.9 12.3 5% 3.09 2.61 17% 6.5 21.8 108%
Magnesium 8920 14600 48% 14400 13400 7% 6730 8490 23% 10400 9650 7% 6770 6410 5% 1820 6180 109%
Manganese 668 1020 42% 1120 1090 3% 350 483 32% 1010 909 11% 212 173 20% 296 429 37%
Mercury 0.055 0.0871 45% 0.0834 0.1 18% 0.052 0.075 36% 0.246 0.281 13% 0.0225 0.048 72% 0.05 0.105 71%
Molybdenum 2.47 3.74 41% 3.8 2.97 25% 1.7 5.09 100% 8.49 8.8 4% 0.388 0.469 19% 0.385 0.88 78%
Nickel 13.8 22.1 46% 26.7 23 15% 9.54 13.5 34% 21.9 22.9 4% 4.1 9.1 76% 4.67 13.5 97%
Phosphorus 890 1440 47% 1520 1440 5% 873 1110 24% 1700 2180 25% 521 484 7% 822 1670 68%
Potassium 3800 6400 51% 6320 6940 9% 19300 18700 3% 4500 3900 14% 35600 33500 6% 3600 11300 103%
Rhenium 0.005 0.005 - - - - - - - 0.033 0.043 26% - - - - - -
Rubidium 17.8 30.6 53% 17.8 17.5 2% 15 17.7 17% 20.4 18.6 9% 10.4 10.6 2% 0.84 2.84 109%
Selenium 1.27 1.84 37% 1.78 1.64 8% 2.92 3.47 17% 5.88 9.01 42% 0.6 0.51 16% 0.82 2.59 104%
Sodium 1000 1000 0% 354 301 16% 262 263 0% 1000 1000 0% 1070 538 66% 20200 67800 108%
Strontium 68.4 114 50% 67.6 80.8 18% 140 108 26% 118 125 6% 326 294 10% 101 277 93%
Tellurium 0.146 0.267 59% 0.104 0.105 1% 0.042 0.081 63% 0.302 0.381 23% 0.01 0.01 0% 0.02 0.09 127%
Thallium 0.186 0.331 56% 0.187 0.187 0% 0.463 0.28 49% 0.34 0.333 2% 0.0757 0.0711 6% 0.0173 0.099 140%
Thorium 1.25 2.22 56% - - - - - - 4.88 4.9 0% - - - - - -
Tin 0.23 0.29 23% 0.35 0.25 33% 3.86 5.55 36% 0.22 0.61 94% 1.55 0.28 139% 3 22.5 153%
Uranium 0.608 0.996 48% 0.804 0.815 1% 0.263 0.45 52% 2.07 2.09 1% 0.0533 0.0583 9% 0.0141 0.036 87%
Vanadium 73.4 123 51% 111 102 8% 37.5 48.6 26% 125 128 2% 11.7 11.5 2% 0.58 1 53%
Yttrium 7.82 12.8 48% - - - - - - 19.1 20.8 9% - - - - - -
Zinc 169 302 56% 275 276 0% 139 178 25% 312 316 1% 61.3 69.4 12% 115 205 56%
Zirconium 2.96 5.08 53% 3.77 4.13 9% 2.4 2.22 8% 10.1 10.9 8% 0.85 1.14 29% 0.2 0.9 127%
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-5.  Relative Percent Difference for Tissue Metal Samples for Periphyton, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR1-PERI
UR1-PERI 

(SPLIT) RPD UR 1 REP 1
UR 1 REP 1 

(SPLIT) RPD UR1 REP 1
UR1 REP 1 

(SPLIT) RPD UR 2A REP 1
UR 2A REP 1 

(SPLIT) RPD UR2A REP 1
UR2A REP 1 

(SPLIT) RPD UR 2 REP 1
UR 2 REP 1 

(SPLIT) RPD
Fixed ID UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR1 UR2A UR2A UR2A UR2A UR2A UR2A UR2 UR2 UR2
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site
Date Sampled 3-Sep-13 3-Sep-13 3-Sep-13 03-SEP-14 03-SEP-14 03-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 04-SEP-14 04-SEP-14 04-SEP-14 8-Sep-16 8-Sep-16 8-Sep-16 03-SEP-14 03-SEP-14 03-SEP-14
Year 2013 2013 2013 2014 2014 2014 2016 2016 2016 2014 2014 2014 2016 2016 2016 2014 2014 2014
Month 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

% Moisture 91.2 89.8 2% 95.6 87 9% 93.2 94.1 1% 96.5 95.7 1% 88 87.4 1% 52.6 76.7 37%

Total Metals
Aluminum 34800 33900 3% 1440 10900 153% 1860 1340 33% 4770 4510 6% 6040 6900 13% 7950 9560 18%
Antimony 0.352 0.298 17% 0.627 0.973 43% 0.459 0.374 20% 0.46 0.405 13% 0.257 0.192 29% 0.183 0.318 54%
Arsenic 81.6 70.8 14% 13.6 22.3 48% 18.1 20 10% 11.7 13.4 14% 11.6 15.1 26% 98.5 62.5 45%
Barium 743 720 3% 57.8 289 133% 26.1 21.1 21% 2800 2780 1% 2090 1470 35% 383 448 16%
Beryllium 1.73 1.66 4% 0.05 0.296 142% 0.048 0.038 23% 0.146 0.125 15% 0.13 0.146 12% 0.29 0.347 18%
Bismuth 0.52 0.538 3% 0.038 0.148 118% 0.053 0.035 41% 0.058 0.213 114% 0.074 0.087 16% 0.159 0.139 13%
Boron 9.2 8.8 4% 1.3 1.3 0% 3.1 3.6 15% 3.4 1.8 62% 1.1 1.7 43% 0.5 1.4 95%
Cadmium 4.27 4.15 3% 0.795 1.62 68% 2.91 3 3% 11.4 12.4 8% 11 8.5 26% 3.92 3.47 12%
Calcium 10800 11300 5% 8870 19900 77% 9830 4840 68% 9630 9100 6% 10000 10600 6% 9050 11100 20%
Cesium 7.13 6.98 2% 0.336 1.15 110% 0.433 0.431 0% 0.379 0.326 15% 0.385 0.448 15% 0.813 0.878 8%
Chromium 37.4 37.6 1% 2.65 32.7 170% 3.72 2.86 26% 10.8 12.3 13% 12.2 13.9 13% 24.3 24.5 1%
Cobalt 24.7 24.4 1% 2.21 18.9 158% 1.76 1.33 28% 7.84 6.37 21% 9.28 8.33 11% 32.4 30 8%
Copper 703 685 3% 81.9 117 35% 143 153 7% 39.6 47.4 18% 41 42.2 3% 91.5 93.8 2%
Gallium 10.5 10 5% - - - - - - - - - - - - - - -
Iron 62900 60200 4% 3950 30400 154% 5320 4040 27% 11400 11100 3% 15200 16600 9% 25700 15000 53%
Lead 51.7 50 3% 3.08 9.67 103% 20.6 5.34 118% 5.99 5.69 5% 4.95 5.68 14% 9.27 10.1 9%
Lithium 21.3 19.7 8% 1.06 11.9 167% 1.56 1.04 40% 4.16 3.47 18% 6.2 6.5 5% 7.13 8.71 20%
Magnesium 13500 13900 3% 1750 9560 138% 2170 1920 12% 5160 4900 5% 6080 5320 13% 7060 8200 15%
Manganese 1090 1080 1% 1060 7000 147% 138 128 8% 428 329 26% 299 308 3% 6320 5680 11%
Mercury 0.229 0.203 12% 0.019 0.065 110% 0.0427 0.052 20% 0.015 0.027 57% 0.0287 0.0335 15% 0.0942 0.0731 25%
Molybdenum 4.43 4.53 2% 1.56 7.16 128% 0.848 0.618 31% 1.75 1.56 11% 0.884 0.875 1% 7.32 7.72 5%
Nickel 35.5 35.5 0% 3.99 34.1 158% 4.57 3.82 18% 35.6 29.6 18% 38.5 34.5 11% 31.4 30.8 2%
Phosphorus 1710 1780 4% 1400 1330 5% 1740 1760 1% 3400 3520 3% 3230 2710 18% 1270 1430 12%
Potassium 8600 8400 2% 15900 6190 88% 10700 13800 25% 7720 7970 3% 3480 3380 3% 2280 3130 31%
Rhenium 0.015 0.012 22% - - - - - - - - - - - - - - -
Rubidium 39 36.9 6% 21.4 11.6 59% 17.7 20.8 16% 6.3 6.55 4% 4.86 5.39 10% 7.47 9.14 20%
Selenium 5.64 5.69 1% 0.92 1.77 63% 4.18 5.69 31% 0.84 0.96 13% 1.13 1.16 3% 2.74 2.81 3%
Sodium 2000 1000 67% 359 346 4% 292 343 16% 7000 5610 22% 5760 5440 6% 382 695 58%
Strontium 97.1 89.6 8% 38.7 74.5 63% 28.9 20.6 34% 68.2 56.8 18% 33.7 37.7 11% 51.4 63.8 22%
Tellurium 0.288 0.311 8% 0.01 0.086 158% 0.022 0.01 75% 0.01 0.037 115% 0.031 0.034 9% 0.049 0.051 4%
Thallium 0.45 0.429 5% 0.0323 0.11 109% 0.0649 0.0586 10% 0.0368 0.0321 14% 0.0414 0.0493 17% 0.176 0.187 6%
Thorium 2.86 2.62 9% - - - - - - - - - - - - - - -
Tin 0.37 0.36 3% 0.05 0.12 82% 4.82 6.16 24% 0.28 0.21 29% 0.46 0.92 67% 0.16 0.17 6%
Uranium 2.14 1.95 9% 0.0904 0.533 142% 0.109 0.0687 45% 0.376 0.194 64% 0.423 0.441 4% 1.55 4.46 97%
Vanadium 150 145 3% 8.82 78 159% 10.3 7.93 26% 29.2 25.5 14% 35.7 36.3 2% 72.5 73.6 2%
Yttrium 20.7 20.4 1% - - - - - - - - - - - - - - -
Zinc 607 603 1% 42.8 152 112% 42.9 36.2 17% 332 351 6% 227 188 19% 101 115 13%
Zirconium 8.8 8.58 3% 1.03 4.84 130% 0.73 0.47 43% 2.8 2.79 0% 2.18 2.3 5% 6.32 7.53 17%
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-6.  Relative Percent Difference for Tissue Metal Concentration Samples for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID SC2 Rep 1
SC2 Rep 1 

(SPLIT) RPD SC 3 REP2
SC 3 FIELD 

REP2 (SPLIT) RPD SC3 Rep 2
SC3 Rep 2 

(SPLIT) RPD
ECM10 

BENTHIC

ECM10 
BENTHIC 

(SPLIT) RPD
ECM 10 

REP8
ECM 10 

REP8 (SPLIT) RPD ECM10 Rep 4
ECM10 Rep 4 

(SPLIT) RPD
Fixed ID SC2 SC2 SC2 SC3 SC3 SC3 SC3 SC3 SC3 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10 ECM10
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Date Sampled 9-Sep-16 9-Sep-16 9-Sep-16 06-SEP-14 06-SEP-14 06-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 04-SEP-13 04-SEP-13 04-SEP-13 06-SEP-14 06-SEP-14 06-SEP-14 7-Sep-16 7-Sep-16 7-Sep-16
Year 2016 2016 2016 2014 2014 2014 2016 2016 2016 2013 2013 2013 2014 2014 2014 2016 2016 2016
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

% Moisture 85.7 81.5 5% 90.1 86.8 4% 84.3 82.2 3% 83.2 89.5 7% 84.1 82.6 2% 88.2 81.5 8%

Total Metals:
Aluminum 2,380 906 90% 1320 1560 17% 1,330 1,340 1% 13000 6280 70% 3730 6270 51% 5,300 3,180 50%
Antimony 0.310 0.234 28% 0.249 1.75 150% 0.186 0.282 41% 0.287 0.412 36% 1.87 3.05 48% 0.775 0.788 2%
Arsenic 4.92 3.60 31% 6.23 3.81 48% 2.33 3.59 43% 34.8 26.3 28% 51.5 94.8 59% 21.60 26.90 22%
Barium 37.2 28.6 26% 35.2 33.6 5% 30.1 32.2 7% 171 120 35% 150 247 49% 64.5 69.2 7%
Beryllium 0.078 0.048 48% 0.0800 0.111 32% 0.039 0.066 51% 0.508 0.246 69% 0.184 0.287 44% 0.210 0.139 41%
Bismuth 0.036 0.034 6% 0.0700 0.0390 57% 0.021 0.029 32% 0.0520 0.0280 60% 0.0340 0.0520 42% 0.028 0.021 29%
Boron 0.50 0.50 0% 0.5 0.5 0% 0.50 0.50 0% 9.00 3.90 79% 1.20 1.60 29% 2.70 1.30 70%
Cadmium 4.66 1.91 84% 22.5 18.0 22% 5.80 8.45 37% 9.59 14.7 42% 22.4 26.5 17% 15.10 14.90 1%
Calcium 2,100 1,270 49% 1720 1880 9% 2,120 1,720 21% 6350 4410 36% 6590 11800 57% 4,890 3,250 40%
Cesium 0.243 0.135 57% 0.264 0.260 2% 0.184 0.296 47% 1.17 0.743 45% 0.540 0.946 55% 0.784 0.536 38%
Chromium 6.82 2.90 81% 1.71 1.83 7% 11.70 2.35 133% 27.1 12.1 77% 8.93 14.7 49% 14.70 8.87 49%
Cobalt 3.71 1.47 86% 9.29 11.3 20% 4.49 4.59 2% 18.9 18.5 2% 21.5 30.5 35% 14.90 13.40 11%
Copper 101.0 59.3 52% 186 198 6% 51.8 93.6 57% 64.0 67.1 5% 73.1 105 36% 60.4 48.6 22%
Gallium - - - - - - - - - 4.21 2.04 69% - - - - - -
Iron 4,810 2,410 66% 3550 4270 18% 3,080 3,430 11% 24100 10800 76% 13100 22500 53% 11,900 7,950 40%
Lead 1.91 1.37 33% 2.57 2.93 13% 1.24 2.24 57% 8.40 6.63 24% 10.7 27.5 88% 7.57 5.44 33%
Lithium 0.86 0.52 49% 0.670 0.72 7% 0.55 0.77 33% 14.3 4.36 107% 2.98 5.08 52% 5.20 3.13 50%
Magnesium 1,980 1,250 45% 1700 1930 13% 1,390 1,380 1% 7690 3890 66% 4140 6360 42% 4,470 3,450 26%
Manganese 146 81 57% 162 120 30% 65 89 32% 535 403 28% 499 711 35% 494 370 29%
Mercury 0.059 0.053 11% 0.0420 0.0580 32% 0.021 0.050 83% 0.150 0.133 12% 0.0950 0.125 27% 0.087 0.088 1%
Molybdenum 1.22 1.03 17% 1.52 0.801 62% 1.85 1.31 34% 3.07 1.37 77% 1.10 1.41 25% 1.00 0.88 13%
Nickel 4.92 2.36 70% 2.11 2.28 8% 6.53 2.09 103% 38.4 14.1 93% 17.8 28.6 47% 16.30 10.40 44%
Phosphorus 10,100 9,050 11% 9620 9080 6% 7,580 7,640 1% 5090 7070 33% 9670 10100 4% 8,440 8,630 2%
Potassium 9,060 7,660 17% 9450 8850 7% 6,760 7,340 8% 5200 5700 9% 9080 9760 7% 9,730 8,730 11%
Rhenium - - - - - - - - - 0.005 0.005 0% - - - - - -
Rubidium 5.98 3.06 65% 8.23 7.78 6% 7.23 9.11 23% 13.7 10.9 23% 10.1 11.8 16% 12.80 10.60 19%
Selenium 4.89 4.74 3% 4.18 4.19 0% 4.58 5.91 25% 6.44 8.21 24% 6.55 7.73 17% 7.57 8.24 8%
Sodium 3,010 2,720 10% 4490 3850 15% 2,910 3,870 28% 1000 2000 67% 4270 4190 2% 4,660 3,860 19%
Strontium 13.9 7.3 62% 12.9 12.9 0% 7.3 6.5 11% 39.6 29.9 28% 41.3 71.0 53% 31.6 18.0 55%
Tellurium 0.0100 0.0100 0% 0.0280 0.01 95% 0.0100 0.0100 0% 0.0400 0.0370 8% 0.0500 0.0510 2% 0.0230 0.0100 79%
Thallium 0.039 0.021 58% 0.0424 0.0392 8% 0.037 0.042 13% 0.226 0.0888 87% 0.0912 0.143 44% 0.094 0.076 22%
Thorium - - - - - - - - - 0.564 0.338 - - - - - - -
Tin 1.550 0.570 92% 0.05 0.05 0% 0.680 0.660 3% 0.180 0.100 57% 0.05 0.05 0% 3.590 2.140 51%
Uranium 0.210 0.138 41% 0.176 0.576 106% 0.084 0.202 82% 0.171 0.107 46% 0.134 0.221 49% 0.126 0.087 37%
Vanadium 7.35 4.19 55% 5.41 7.29 30% 4.95 5.03 2% 63.1 33.1 62% 37.2 61.9 50% 30.80 21.00 38%
Yttrium - - - - - - - - - 6.83 4.30 - - - - - - -
Zinc 277 175 45% 451 499 10% 283 252 12% 403 585 37% 430 509 17% 328 310 6%
Zirconium 0.43 0.32 29% 0.200 0.310 43% 0.10 0.32 105% 3.83 2.38 47% 4.05 5.71 34% 2.51 1.13 76%
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix J-6.  Relative Percent Difference for Tissue Metal Concentration Samples for Benthic Invertebrates, 2013-2017, Unuk River Watershed (Mine Site)

Sample ID UR 1 REP4
UR 1 REP4 

(SPLIT) RPD UR1 Rep 7
UR1 Rep 7 

(SPLIT) RPD UR 2 REP6
UR 2 REP6 

(SPLIT) RPD
UR2 REP8 UR2 SPLIT

RPD UR 2A REP6
UR 2A REP6 

(SPLIT) RPD UR2A Rep 7
UR2A Rep 7 

(SPLIT) RPD
Fixed ID UR1 UR1 UR1 UR1 UR1 UR1 UR2 UR2 UR2 UR2 UR2 UR2 UR2A UR2A UR2A UR2A UR2A UR2A
Project Area Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site Mine Site

Date Sampled 03-SEP-14 03-SEP-14 03-SEP-14 6-Sep-16 6-Sep-16 6-Sep-16 03-SEP-14 03-SEP-14 03-SEP-14 29-Aug-17 29-Aug-17 29-Aug-17 04-SEP-14 04-SEP-14 04-SEP-14 8-Sep-16 8-Sep-16 8-Sep-16
Year 2014 2014 2014 2016 2016 2016 2014 2014 2014 2017 2017 2017 2014 2014 2014 2016 2016 2016
Month 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

% Moisture 85.4 83.3 2% 79.6 82.0 3% 85.8 86.8 1% 81.9 82.2 0% 83.3 84.6 2% 85.9 75.8 12%

Total Metals:
Aluminum 2360 4020 52% 3,020 2,020 40% 2050 2680 27% 1430 1200 17% 3360 2510 29% 2,550 1,530 50%
Antimony 0.422 0.433 3% 0.535 0.510 5% 0.202 0.211 4% 0.236 0.222 6% 0.416 0.386 7% 0.418 0.323 26%
Arsenic 32.8 10.5 103% 8.98 9.02 0% 4.10 5.77 34% 4.68 3.76 22% 10.8 10.2 6% 14.10 6.55 73%
Barium 46.3 78.3 51% 212.0 44.7 130% 53.8 59.5 10% 45.8 31.6 37% 72.2 139 63% 41.7 36.9 12%
Beryllium 0.0960 0.199 70% 0.140 0.118 17% 0.0670 0.0860 25% 0.053 0.039 30% 0.124 0.103 19% 0.096 0.064 40%
Bismuth 0.0320 0.100 103% 0.055 0.075 31% 0.0300 0.0390 26% 0.04 0.04 0% 0.275 0.490 56% 0.070 0.188 91%
Boron 0.5 0.5 0% 1.50 0.50 100% 0.5 0.5 0% 0.5 1 67% 0.5 0.5 0% 1.60 0.50 105%
Cadmium 12.2 37.4 102% 22.80 18.40 21% 20.3 26.5 26% 26.0 17.8 37% 15.8 16.9 7% 13.40 12.10 10%
Calcium 2310 2840 21% 2,680 1,520 55% 1960 2770 34% 2770 3550 25% 3430 2630 26% 2,390 2,430 2%
Cesium 0.319 1.04 106% 0.537 0.491 9% 0.267 0.352 27% 0.244 0.166 38% 0.490 0.384 24% 0.408 0.280 37%
Chromium 6.79 6.56 3% 5.77 3.70 44% 4.12 5.95 36% 3.56 2.72 27% 6.42 6.04 6% 5.04 4.27 17%
Cobalt 5.98 22.0 115% 12.10 10.10 18% 7.26 8.29 13% 14.1 10.7 27% 8.23 8.15 1% 10.90 10.00 9%
Copper 144 296 69% 187.0 151.0 21% 150 199 28% 83.0 90.8 9% 148 149 1% 125.0 104.0 18%
Gallium - - - - - - - - - - - - - - - - - -
Iron 6380 11300 56% 7,010 4,890 36% 5460 7650 33% 2930 2630 11% 10200 8630 17% 5,560 3,710 40%
Lead 6.29 6.47 3% 4.15 5.43 27% 5.58 10.1 58% 3.51 1.78 65% 9.55 10.5 9% 3.64 3.69 1%
Lithium 2.14 4.45 70% 2.28 1.37 50% 1.47 1.85 23% 1.18 0.5 81% 2.16 1.83 17% 1.79 1.02 55%
Magnesium 2700 3360 22% 2,870 1,890 41% 2460 2840 14% 1710 1910 11% 2900 2690 8% 2,280 1,820 22%
Manganese 272 702 88% 304 203 40% 163 255 44% 208 135 43% 179 172 4% 220 144 42%
Mercury 0.0600 0.0660 10% 0.055 0.053 4% 0.0510 0.0490 4% 0.024 0.0125 63% 0.0430 0.0520 19% 0.046 0.042 9%
Molybdenum 1.28 2.82 75% 1.63 1.78 9% 1.39 1.11 22% 1.63 1.43 13% 1.56 1.10 35% 1.73 1.06 48%
Nickel 5.50 8.63 44% 9.45 4.35 74% 4.17 6.04 37% 4.49 3.59 22% 6.05 5.40 11% 5.00 3.91 24%
Phosphorus 8770 7910 10% 9,120 7,610 18% 9670 10100 4% 9290 9620 3% 8510 8590 1% 8,750 8,640 1%
Potassium 7810 8320 6% 8,930 8,050 10% 9290 10300 10% 6920 7070 2% 8600 8790 2% 8,070 7,730 4%
Rhenium - - - - - - - - - - - - - - - - - -
Rubidium 6.90 10.8 44% 10.40 9.31 11% 9.13 11.2 20% 10.1 10.0 1% 9.89 8.23 18% 10.40 7.07 38%
Selenium 3.56 5.21 38% 7.09 5.85 19% 4.08 4.19 3% 5.14 4.81 7% 3.52 3.30 6% 4.79 3.75 24%
Sodium 3360 3570 6% 4,380 4,010 9% 4190 5170 21% 3290 3240 2% 3620 3890 7% 4,270 2,930 37%
Strontium 21.7 23.5 8% 38.6 10.5 114% 12.2 16.0 27% 21.7 18.7 15% 25.4 29.4 15% 11.2 13.7 20%
Tellurium 0.01 0.0320 105% 0.0240 0.0240 0% 0.01 0.01 0% 0.01 0.02 67% 0.0270 0.0300 11% 0.0100 0.0100 0%
Thallium 0.0440 0.0624 35% 0.067 0.056 18% 0.0405 0.0400 1% 0.0401 0.0355 12% 0.0526 0.0454 15% 0.051 0.037 32%
Thorium - - - - - - - - - - - - - - - - - -
Tin 0.05 0.05 0% 1.430 1.010 34% 0.200 0.250 22% 0.05 0.1 67% 0.05 0.05 0% 3.540 0.470 153%
Uranium 0.186 0.634 109% 0.187 0.305 48% 0.379 1.54 121% 0.997 0.316 104% 1.99 1.77 12% 0.259 0.304 16%
Vanadium 20.9 30.8 38% 14.00 9.33 40% 11.4 17.2 41% 9.12 7.80 16% 35.8 27.0 28% 12.50 7.64 48%
Yttrium - - - - - - - - - - - - - - - - - -
Zinc 305 795 89% 518 342 41% 419 466 11% 304 399 27% 311 382 20% 390 386 1%
Zirconium 0.570 1.32 79% 0.33 0.61 60% 0.650 0.920 34% 0.94 1.09 15% 1.04 0.940 10% 0.46 0.51 10%
Notes:
All units are mg/kg dry weight
"-" not sampled
"<" - concentration is less than method detection limit
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Appendix K-1.  Mountain Goat Aerial Survey Effort, Summer 2008 and Winter 2009

Date 

y
Unit
(SU)

Time
(min)

Total Area 
(km2)

Total Area Effort 
(min/km2)

Habitat  
(km2)

Capable Habitat 
Effort (min/km2)

Temp. 
(°c)

Cloud 
Cover (%) Wind Lighting Survey Area

Summer 2008
23-Jul-08 1 30 82 0.37 66 0.46 9 85 na variable S. Unuk
17-Jul-08 3 25 83 0.30 39 0.65 9 100 na variable Treaty Cr
17-Jul-08 & 22-Jul-08 4 51 134 0.38 63 0.81 6 95 W 15 kn variable Treaty Cr
22-Jul-08 5 35 75 0.47 52 0.67 4 75 na bright Sulphurets Cr
23-Jul-08 6 15 55 0.27 40 0.37 9 85 na variable S. Unuk
22-Jul-08 7 45 85 0.53 55 0.81 2 60 na bright Nandy Cr
23-Jul-08 9 68 41 8 90 W 9 kn variable/flat Frank Mackie Glacier
24-Jul-08 13 50 128 0.39 65 0.77 4 50 na variable S.Unuk/Unuk
23-Jul-08 14 20 58 0.35 49 0.41 8 80 moderate variable Boulder Cr
23-Jul-08 15 59 43 8 80 moderate variable Boulder Cr
23-Jul-08 16 60 30 9 60 na variable/bright S. Unuk
22-Jul-08 22 25 98 0.26 65 0.38 8 na light variable Mitchell Cr
22-Jul-08 23 30 76 0.40 42 0.72 2 90 na variable John Peaks
22-Jul-08 24 27 105 0.26 59 0.46 8 n/a light bright McTagg/Storie Cr
All 423 1,165 709
Winter 2009
5-Mar-09 1 26 82 0.32 66 0.40 -10 5 light high S. Unuk
26-Feb-09 3 66 83 0.79 39 1.70 -16 0 light bright Treaty Cr
28-Feb-09/05-Mar-09 4 104 134 0.78 63 1.65 -10 / -16 overcast mininal bright Treaty Cr
25-Feb-09/26-Feb-09 5 79 75 1.06 52 1.52 -15 0 5- 10 kn bright/flat Sulphurets Cr
5-Mar-09 6 20 55 0.36 40 0.50 -10 0 light high S. Unuk
28-Feb-09 7 126 85 1.48 55 2.27 -6 0 5- 10 kn bright Nandy Cr.
25-Feb-09 22 86 98 0.88 65 1.32 -19 0 5 kn bright Mitchell Cr
25-Feb-09 23 94 76 1.24 42 2.26 -15 0 5- 10 kn bright John Peaks
25-Feb-09 24 102 105 0.97 59 1.72 -15 0 5- 10 kn bright McTagg/Storie Cr
28-Feb-09 25 114 223 0.51 69 1.64 -15 5 5- 10 kn bright Boulder Cr
5-Mar-09 26 28 140 0.20 13 2.09 -12 5 light high Unuk River
All 845 1,156 564

70 0.59 0.95
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Appendix K2.  Mountain Goat Raw Observation Data, Summer 2008 and Winter 2009

Adult Kid Total

Elevation

(m)

Aspect

(o)

Slope

(o)

Dist. Escape 

Terrain (m)

Summer 2008 17-Jul-08 14:41 3 436441 6279817 14 3 0 3 1 100 1,454 104 23 1,001

17-Jul-08 14:43 3 435519 6279662 15 6 0 6 3 40 1,352 67 36 514

17-Jul-08 14:43 3 435109 6280155 16 1 0 1 3 40 1,406 345 35 742

17-Jul-08 14:58 3 431411 6283252 17 3 2 5 2 65 1,122 12 39 284 1 yearling

17-Jul-08 14:58 3 431411 6283252 18 6 2 8 2 65 1,122 12 39 284

22-Jul-08 10:10 5 422247 6261540 27 2 0 2 0 5 717 212 13 351 sulphurets mineral lick

22-Jul-08 10:16 5 422934 6259312 28 1 0 1 2 80 1,287 112 29 209

22-Jul-08 10:18 5 421738 6259128 29 1 0 1 3 75 1,571 347 37 289

22-Jul-08 10:57 7 415371 6255337 30 7 0 7 2 75 1,455 47 33 148

22-Jul-08 10:58 7 414989 6255627 31 2 0 2 2 50 1,547 63 17 106

22-Jul-08 10:59 7 415113 6256343 32 4 0 4 4 10 1,422 61 37 82 2 yearlings

22-Jul-08 11:01 7 415235 6257246 33 2 0 2 3 35 1,359 143 43 0

22-Jul-08 11:36 23 414629 6264032 34 6 3 9 1 100 1,161 51 60 210

22-Jul-08 11:41 23 411916 6271002 35 7 2 9 2 90 909 283 30 2,106

22-Jul-08 11:41 23 417796 6266597 36 9 4 13 4 10 1,102 84 33 515

22-Jul-08 14:09 24 418721 6269603 37 1 0 1 2 50 1,210 211 32 230

22-Jul-08 14:54 4 420874 6276063 38 1 0 1 2 100 1,633 326 38 502

22-Jul-08 14:59 4 421598 6276370 39 1 0 1 3 0 1,263 74 44 363

22-Jul-08 15:02 4 422533 6275237 40 1 0 1 3 50 1,440 274 11 592

22-Jul-08 15:04 4 423528 6274777 41 4 3 7 3 50 1,433 94 30 242

23-Jul-08 11:10 9 422775 6257468 54 1 0 1 3 50 1,142 43 3 315

23-Jul-08 13:03 6 412297 6250749 55 4 0 4 4 5 1,435 14 33 231

23-Jul-08 13:19 1 418174 6243816 56 1 0 1 4 5 1,716 246 42 16

23-Jul-08 13:20 1 418058 6244497 57 1 0 1 4 5 1,875 287 39 66

23-Jul-08 13:28 1 416462 6240597 58 1 0 1 3 25 1,258 198 25 37

23-Jul-08 13:50 16 0 0 0 no goats observed

23-Jul-08 15:09 15 408467 6239509 59 6 5 11 2 75 1,426 128 6 214 yearling

23-Jul-08 15:37 14 399493 6239525 60 1 1 2 2 75 1,146 15 35 67

24-Jul-08 08:37 13 401458 6250817 61 1 1 2 3 5 1,265 300 18 189

24-Jul-08 08:40 13 399636 6248989 62 1 1 2 3 5 1,145 352 38 98

Total Summer 2008 85 24 109

Total Summer 2008 (only 2016 Sus) 71 18 89

Winter 2009 25-Feb-09 09:35 22 421753 6262008 63 3 1 4 1 0 894 162 47 0

25-Feb-09 10:05 22 424924 6259276 64 1 1 2 1 1,211 343 25 606

25-Feb-09 10:50 22 426656 6263053 65 3 0 3 3 1,887 160 37 9

25-Feb-09 10:52 22 427838 6262313 66 1 0 1 5 2,162 307 17 261

25-Feb-09 12:27 24 418177 6270976 67 1 0 1 3 1,896 237 26 151

25-Feb-09 12:30 24 416153 6268740 68 1 1 2 2 1,445 207 46 6

25-Feb-09 15:35 23 413670 6263293 69 5 0 5 1 1,273 138 49 3

25-Feb-09 15:37 23 412406 6262709 70 1 0 1 2 1,321 182 39 144

25-Feb-09 15:38 23 412272 6262607 71 5 1 6 2 1,222 183 47 25

25-Feb-09 15:39 23 411768 6262722 72 2 0 2 1 1,314 153 39 61

25-Feb-09 15:45 23 413864 6263192 73 1 0 1 1 1,131 153 38 220

25-Feb-09 15:52 23 412749 6262143 74 3 0 3 1 866 155 44 243

25-Feb-09 16:24 5 422408 6261038 75 5 2 7 1 944 25 54 222 aspect could be warmer

25-Feb-09 16:45 5 421254 6258434 76 5 2 7 3 1,786 124 50 0

25-Feb-09 16:53 5 419254 6257218 77 3 1 4 3 1,851 229 44 7

25-Feb-09 16:55 5 419592 6257183 78 1 1 2 3 2,101 199 46 48

Sighting 

No.

No. of Mountain Goats

HSR % Cover

Topographic Characteristics

Comment(s)Survey Date Time

Survey 

Unit Easting Northing
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Appendix K2.  Mountain Goat Raw Observation Data, Summer 2008 and Winter 2009

Adult Kid Total

Elevation

(m)

Aspect

(o)

Slope

(o)

Dist. Escape 

Terrain (m)
Sighting 

No.

No. of Mountain Goats

HSR % Cover

Topographic Characteristics

Comment(s)Survey Date Time

Survey 

Unit Easting Northing

Winter 2009 25-Feb-09 16:55 5 419793 6256975 79 1 1 2 3 2,084 298 34 102

25-Feb-09 16:58 5 419469 6259197 80 2 0 2 4 1,501 57 37 76

26-Feb-09 09:19 5 419469 6259197 81 1 0 1 3 1,501 57 37 76

26-Feb-09 09:33 5 418869 6255065 82 1 0 1 2/3 1,664 343 40 96

26-Feb-09 10:17 5 417354 6254711 83 3 1 4 2 1,373 256 43 0

26-Feb-09 10:17 3 432735 6280887 84 2 1 3 2 1,328 155 41 64

26-Feb-09 10:23 3 432613 6280888 85 2 1 3 2 1,320 160 40 3

26-Feb-09 10:25 3 432853 6281403 86 4 1 5 2 1,715 158 44 0

26-Feb-09 10:29 3 431708 6281326 87 1 0 1 1 1,719 187 43 55

26-Feb-09 10:51 3 432810 6281512 88 1 0 1 1 1,821 176 31 27

26-Feb-09 10:54 3 437524 6275813 89 2 0 2 3 1,368 160 43 0

26-Feb-09 12:05 3 434243 6277591 90 1 0 1 2 1,395 190 29 1,659

28-Feb-09 10:38 25 401689 6275840 104 1 0 1 3 1,809 208 40 2

28-Feb-09 10:56 25 398403 6263033 105 1 1 2 3 1,371 195 52 5

28-Feb-09 12:34 7 415356 6251563 106 2 0 2 3 1,767 254 49 59

28-Feb-09 12:56 7 415832 6258173 107 1 0 1 2 1,193 89 42 67

28-Feb-09 13:21 7 412684 6259673 108 1 0 1 2 1,289 236 47 212

28-Feb-09 13:23 7 413339 6259144 109 1 0 1 3 1,455 320 16 649

28-Feb-09 13:30 7 415018 6257365 110 1 1 2 3 1,570 153 45 0

28-Feb-09 13:32 7 414756 6256737 111 11 5 16 3 1,684 166 52 0

28-Feb-09 13:33 7 414195 6256836 112 7 1 8 3 1,863 263 22 229

28-Feb-09 13:36 7 415026 6256223 113 1 0 1 3 1,547 18 46 153

28-Feb-09 13:46 7 412854 6254179 114 3 1 4 3 1,973 252 39 80

28-Feb-09 13:58 7 414022 6258495 115 1 0 1 3 1,751 149 10 66

28-Feb-09 14:20 4 426654 6274411 116 1 0 1 2 1,697 268 38 162

28-Feb-09 15:33 4 427748 6275466 117 1 0 1 3 1,791 106 35 139

5-Mar-09 10:53 4 422653 6275910 123 2 1 3 2 0 1,563 254 48 179

5-Mar-09 10:53 4 422549 6276282 124 1 0 1 2 0 1,527 258 44 426

5-Mar-09 11:00 4 425269 6273681 125 1 0 1 3 0 1,793 133 42 0

5-Mar-09 11:00 4 425304 6273808 126 2 0 2 3 0 1,799 75 42 5

5-Mar-09 11:14 4 421044 6275523 127 2 0 2 3 0 1,813 92 24 40

5-Mar-09 11:16 4 421473 6274461 128 2 0 2 3 0 1,913 57 22 160

5-Mar-09 11:30 4 420752 6274576 129 1 0 1 3 0 2,032 235 51 25

5-Mar-09 13:42 6 0 0 0 no goats observed

5-Mar-09 14:02 1 0 0 0 no goats observed

5-Mar-09 15:19 26 0 0 0 no goats observed
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Appendix K-3.  Mountain Goat Aerial Survey Effort, Summer 2016

KSM GOAT INVENTORY

Date SU
Survey 

Area Pilot Navigator Observer 1 Observer 2
Temp 
(°C)

Cloud 
Cover

Wind 
(knots) Lighting Start Time End Time

Break 
Minutes

Elasped 
Time (m) Photo Numbers Incidental Wildlife Comments

7/24/2016 22 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 4.0 C 1 0 Flat 10:07:00 AM 2:45:00 PM 75 no photos First observations were from 10:07 am - 11:00 am, 
second observations were 14:23 - 14:45. Low cloud 
majority of suitable habitat covered. Remaining 
glacier.

7/25/2016 7 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 8 1 5 Mixed 10:43:00 AM 12:10:00 PM 87 KSM 8719 - KSM 8730 Black bear All suitable habitat covered. Areas not included 
were glacial areas unsuitable for goats

7/25/2016 5 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 12 0.7 0 Mixed 12:35:00 PM 1:58:00 PM 83 one black bear Previous surveys not completed - this is 3rd 
attempt

7/25/2016 9 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 10 0.4 0 Bright 1:58:00 PM 3:28:00 PM 32 53 Survey 13:58 - 14:30, 15:07 - 15:28

7/26/2016 13 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 7 1 0 Flat 8:35:00 AM 10:20:00 AM 105 SU13_KSM 9872, 9931, 8810 All suitable habitat covered. Extensive glacier on 
top. Weather reasonable for survey.

7/26/2016 23 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 6 1 5 Flat 10:49:00 AM 12:00:00 PM 71 SU23_KSM 0005, 0007, 0001, 0008,0011, 
0014 - 0017, 8834, 0038, 0039

Light drizzle. Did not make it to top of Georgia's 
Peak, weather deteriorated during survey.

7/26/2016 3A KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 6 1 0 Flat 4:00:00 PM 4:45:00 PM 45 SU 3A_KSM 8852, 8854, 8855 No goats. Survey other side tomorrow at Round 
Lake

7/27/2016 24 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 9 1 0 Flat 8:15:00 AM 9:59:00 AM 104 SU 24_ksm 9861, 9870, 9871, 9873, 
9877, 9878, 9882, 9884,L 9894, 9895, 
9900, 9916, 9917, 8863, 8867, 8869, 

8871, 8873, 8875, 8876, 8878, 

Good coverage, not impeded by cloud. Rocky bits 
in glacier, poor habitat.

7/27/2016 4 KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 6 1 0 Flat 10:38:00 AM 12:25:00 PM 107 su4_ksm - 8889, 9972, 8899, 8900, 8914, 
8918, 8920

Grizzly, 
golden eagle

Low cloud on N. side of  SU, impeded some areas 
of survey. Majority of suitable habitat surveyed.

7/27/2016 3B cont KSM Scott Shaun 
Freeman

Kristin 
Charleton

Kevin Koch 6 1 0 flat 1:24:00 PM 1:57:00 PM 33 SU 3B KSM_0038, 0039, 8924, 8925, 
0047, 0048, 0049, 8926, 0047, 0048, 

0049, 8926, 8927, 0066

Low cloud at to of mountain, obscured some area. 
Most suitable habitat surveyed.
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Appendix K-4.  Mountain Goat Observations, Summer 2016

KSM MOUNTAIN GOAT INVENTORY

1 kid 2 kid

25-Jul-16 7/25/2016 10:50 7 KSM 5 56.44835472 -130.3715732 6256824.918 415455.2414 1 1 Wk 1 1 0
7/25/2016 10:50 7 KSM 6 56.44604894 -130.3684011 6256564.405 415645.6484 1 1 Wk 1 2 0
7/25/2016 10:51 7 KSM 7 56.43701811 -130.3685897 6255559.568 415614.0137 1 1 Wk 1 1 0
7/25/2016 10:51 7 KSM 8 56.43469524 -130.3666656 6255298.689 415727.5034 1 2 1 Wk 4 1 0
7/25/2016 10:54 7 KSM 9 56.43099781 -130.3761602 6254898.871 415133.843 1 3 1 Wk 5 1 0
7/25/2016 10:55 7 KSM 10 56.4410923 -130.3724022 6256017.683 415388.0042 1 1 Wk 1 2 0
7/25/2016 10:56 7 KSM 11 56.45555461 -130.3732319 6257628.257 415369.0134 1 1 Wk 1 2 0
7/25/2016 10:57 7 KSM 12 56.45855223 -130.3749673 6257964.01 415268.7436 1 1 Wk 1 3 0
7/25/2016 11:01 7 KSM 13 56.46544416 -130.3888381 6258748.219 414429.5153 1 1 Wk 2 2 0
7/25/2016 11:02 7 KSM 14 56.45542586 -130.3776164 6257619.336 415098.5257 1 3 1 Wk 5 2 0
7/25/2016 11:02 7 KSM 15 56.45336953 -130.3818748 6257395.748 414831.5022 1 2 1 Wk 4 3 0
7/25/2016 11:03 7 KSM 16 56.44851909 -130.3863082 6256861.431 414547.3873 1 1 Wk 1 3 0
7/25/2016 11:04 7 KSM 17 56.44156052 -130.3761405 6256074.399 415158.5893 1 1 1 Wk 3 2 0
7/25/2016 11:05 7 KSM 18 56.44006284 -130.3829139 6255916.098 414737.6692 1 1 1 Wk 3 2 0
7/25/2016 11:05 7 KSM 19 56.43926874 -130.3883228 6255834.442 414402.4226 1 1 Wk 1 3 0
7/25/2016 11:06 7 KSM 20 56.43615126 -130.3739934 6255469.739 415278.9218 1 2 1 Wk 4 2 0
7/25/2016 11:07 7 KSM 21 56.43188235 -130.3788154 6255000.594 414972.0831 1 3 1 Wk 5 2 0
7/25/2016 11:15 7 KSM 22 56.43257026 -130.3821675 6255081.303 414766.9204 1 3 1 Wk 5 3 0
7/25/2016 11:16 7 KSM 23 56.44187685 -130.3874375 6256123.603 414462.8608 1 1 Wk 1 3 0
7/25/2016 11:19 7 KSM 24 56.45444292 -130.3961129 6257532.941 413956.4539 1 1 Wk 1 3 0
7/25/2016 11:20 7 KSM 25 56.45564404 -130.3920418 6257661.529 414210.0501 1 7 3 Wk 13 3 0
7/25/2016 11:20 7 KSM 26 56.45641107 -130.3845122 6257737.521 414675.7781 1 1 1 Wk 3 3 0
7/25/2016 11:22 7 KSM 27 56.46277696 -130.3953934 6258459.559 414019.626 1 2 Wk 2 2 0
7/25/2016 11:51 7 KSM 28 56.40486505 -130.3884508 6252005.736 414317.2142 1 6 Wk 6 1 0
7/25/2016 12:40 5 KSM 29 56.46097351 -130.2722908 6258111.638 421600.7532 1 8 1 Sd. 10 1 0
7/25/2016 12:42 5 KSM 30 56.46208411 -130.2673011 6258229.562 421910.4831 1 1 Sd. 1 2 0
7/25/2016 12:47 5 KSM 31 56.46571867 -130.2633759 6258629.618 422159.776 1 6 3 Sd. 12 1 0
7/25/2016 12:48 5 KSM 32 56.47516466 -130.2560218 6259672.608 422632.0719 1 1 Ly. 1 2 0
7/25/2016 12:54 5 KSM 33 56.47368198 -130.2644225 6259517.083 422111.5988 1 3 2 Sd. 7 3 0
7/25/2016 13:00 5 KSM 34 56.47526264 -130.268585 6259697.728 421858.4518 1 1 Sd. 2 2 0
7/25/2016 13:11 5 KSM 35 56.44125751 -130.3153707 6255967.335 418904.2908 1 2 Sd. 2 2 0
7/25/2016 13:12 5 KSM 36 56.43659072 -130.308043 6255439.33 419346.1601 1 1 Sd. 1 3 0
7/25/2016 13:26 5 KSM 37 56.43302707 -130.3224746 6255059.741 418448.7259 1 2 1 Sd. 4 3 0
7/25/2016 13:28 5 KSM 38 56.44596412 -130.3468609 6256528.74 416973.222 1 1 Sd. 1 2 0
7/25/2016 13:29 5 KSM 39 56.43719229 -130.3434542 6255548.384 417164.1333 1 1 Sd. 1 2 0
7/25/2016 13:31 5 KSM 40 56.42984538 -130.3258318 6254709.627 418234.8845 1 2 2 Sd. 6 2 0
7/25/2016 13:31 5 KSM 41 56.42518328 -130.3218627 6254186.053 418469.6721 1 1 Sd. 1 2 0
7/25/2016 13:38 5 KSM 42 56.42558126 -130.3288527 6254238.655 418039.4199 1 1 Sd. 2 1 0
7/25/2016 14:19 9 KSM 43 56.45041667 -130.2618207 6256924.82 422224.325 1 1 Sd. 1 1 0
7/25/2016 14:26 9 KSM 44 56.45740416 -130.2400046 6257678.026 423582.9845 1 1 Wk. 1 1 0
7/25/2016 15:32 21 KSM 45 56.54388143 -130.0524174 6267110.088 435290.3759 1 1 Sd. 1 3 0
7/25/2016 15:47 21 KSM 46 56.57912959 -130.0199295 6271003.085 437346.1793 1 1 Sd. 1 3 0
7/25/2016 16:15 21 KSM 47 56.5928874 -130.0711289 6272582.239 434225.0056 1 1 Sd. 1 3 0
7/25/2016 16:16 21 KSM 48 56.59519083 -130.0853674 6272852.348 433354.7393 1 1 Sd. 2 3 0
7/25/2016 16:28 21 KSM 49 56.58092885 -130.0461081 6271227.546 435741.1303 1 2 Sd. 2 3 0
7/25/2016 16:36 21 KSM 50 56.58898084 -130.099197 6272174.693 432494.508 1 1 Sd. 1 4 0
7/25/2016 16:42 21 KSM 51 56.56577446 -130.1561675 6269649.336 428952.3712 1 1 Sd. 1 2 0
7/25/2016 16:46 21 KSM 52 56.56830864 -130.0980728 6269872.777 432526.7377 1 1 Sd. 2 3 0

CommentsLatitudeWPT
Survey 

AreaSU
Lone 
Kid Activity Total Habitat % CoverDate Time

Female and Kid
AdultGROUP #x_projy_projLongitude
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Appendix K-4.  Mountain Goat Observations, Summer 2016

KSM MOUNTAIN GOAT INVENTORY

1 kid 2 kid CommentsLatitudeWPT
Survey 

AreaSU
Lone 
Kid Activity Total Habitat % CoverDate Time

Female and Kid
AdultGROUP #x_projy_projLongitude

25-Jul-16 7/25/2016 16:59 21 KSM 53 56.57804355 -130.1088769 6270966.939 431880.382 1 1 1 Sd. 3 3 0
26-Jul-16 7/26/2016 9:02 13 KSM 54 56.37183289 -130.5485543 6248540.597 404355.042 1 1 Wk. 1 3 0

7/26/2016 9:03 13 KSM 55 56.36211365 -130.5371012 6247443.095 405038.2095 1 1 Sd. 1 2 0
7/26/2016 9:05 13 KSM 56 56.35487161 -130.5440768 6246646.789 404589.2023 1 1 Rn. 1 3 0
7/26/2016 9:11 13 KSM 57 56.37446456 -130.5465891 6248830.74 404482.9963 1 1 Wk. 1 3 0
7/26/2016 9:26 13 KSM 58 56.35786864 -130.5616524 6247004.83 403510.8401 1 3 2 Wk. 7 2 0
7/26/2016 9:36 13 KSM 59 56.35975918 -130.5968648 6247265.155 401340.2597 1 1 Wk. 1 2 0
7/26/2016 9:51 13 KSM 60 56.38930011 -130.5971579 6250553.107 401398.4795 1 3 Sd. 3 3 0

7/26/2016 10:09 13 KSM 61 56.35915576 -130.6546437 6247282.347 397769.2025 1 1 Sd. 2 2 0
7/26/2016 11:06 23 KSM 62 56.53955284 -130.3579955 6266958.11 416492.7572 1 1 Sd. 1 3 0
7/26/2016 11:13 23 KSM 63 56.5293322 -130.4373987 6265920.005 411586.5265 1 1 Sd. 1 3 0
7/26/2016 11:13 23 KSM 64 56.52591398 -130.4389152 6265541.534 411485.2806 1 2 1 Sd. 4 3 0
7/26/2016 11:19 23 KSM 65 56.52748802 -130.3943113 6265660.12 414232.4662 1 10 4 Sd. 18 3 0
7/26/2016 11:19 23 KSM 66 56.52511502 -130.3951765 6265397.1 414173.8797 1 1 Sd. 1 2 0
7/26/2016 11:28 23 KSM 67 56.525371 -130.3964018 6265427.121 414099.0899 1 1 Sd. 2 2 0
7/26/2016 11:40 23 KSM 68 56.51513183 -130.4026427 6264295.39 413691.9261 1 1 Sd. 1 2 0
7/26/2016 11:44 23 KSM 69 56.50125828 -130.4383348 6262796.782 411463.5213 1 1 Sd. 2 2 0

27-Jul-16 7/27/2016 8:24 24 KSM 80 56.55516691 -130.3901273 6268735.404 414552.1792 1 1 1 St. 3 2 0
7/27/2016 8:26 24 KSM 81 56.5563827 -130.3900331 6268870.598 414560.7148 1 3 St. 6 1 0
7/27/2016 8:26 24 KSM 82 56.55660281 -130.392922 6268898.694 414383.6494 1 1 St. 2 1 0
7/27/2016 8:27 24 KSM 83 56.55630257 -130.3784047 6268847.269 415275.2372 1 4 2 St. 8 2 0
7/27/2016 8:29 24 KSM 84 56.56059821 -130.3520598 6269293.153 416903.8622 1 4 St. 4 2 0
7/27/2016 8:35 24 KSM 85 56.55459409 -130.2998316 6268562.922 420100.9249 1 1 St. 1 3 0
7/27/2016 8:42 24 KSM 86 56.55378842 -130.314646 6268490.593 419188.6372 1 1 Wk. 1 3 0
7/27/2016 8:51 24 KSM 87 56.56053719 -130.3731668 6269312.109 415606.5931 1 1 St. 1 3 0
7/27/2016 8:52 24 KSM 89 56.55860935 -130.3894006 6269117.625 414604.5995 1 1 1 1 St. 6 2 0
7/27/2016 8:57 24 KSM 90 56.56396572 -130.3452742 6269659.75 417328.2215 1 1 Wk. 1 3 0
7/27/2016 8:58 24 KSM 91 56.57301064 -130.3320371 6270650.548 418161.1768 1 2 Wk. 2 3 0
7/27/2016 8:59 24 KSM 92 56.57234075 -130.3182035 6270559.585 419009.6169 1 1 St. 1 3 0
7/27/2016 9:02 24 KSM 93 56.55255418 -130.2996192 6268335.642 420109.6824 1 1 Wk. 1 3 0
7/27/2016 9:06 24 KSM 94 56.54434218 -130.279685 6267398.659 421317.9859 1 2 St. 2 3 0
7/27/2016 9:07 24 KSM 95 56.54365495 -130.2597422 6267299.499 422542.7104 1 2 Ly. 2 3 0
7/27/2016 9:13 24 KSM 96 56.54294911 -130.2457787 6267205.278 423399.8129 1 2 St. 2 3 0
7/27/2016 9:15 24 KSM 97 56.54936914 -130.2039534 6267873.938 425983.9792 1 1 Wk. 1 3 0
7/27/2016 9:20 24 KSM 98 56.5391511 -130.2497787 6266787.041 423146.1789 1 4 3 Wk. 10 2 0
7/27/2016 9:22 24 KSM 99 56.54067795 -130.2674314 6266976.869 422063.8385 1 2 Ly. 2 1 0

7/27/2016 10:47 4 KSM 100 56.59404552 -130.291718 6272944.32 420682.2628 1 8 4 St. 16 2 0
7/27/2016 10:58 4 KSM 101 56.6267994 -130.2875396 6276584.916 421007.2319 1 2 Wk. 2 2 0
7/27/2016 10:58 4 KSM 102 56.62672916 -130.282993 6276571.872 421286.0128 1 1 Wk. 2 1 0
7/27/2016 11:02 4 KSM 103 56.61359816 -130.2883123 6275116.541 420932.2395 1 1 1 St. 3 3 0
7/27/2016 11:15 4 KSM 104 56.61500087 -130.2481326 6275227.079 423400.9113 1 1 Rn. 1 2 0
7/27/2016 11:16 4 KSM 105 56.6226056 -130.2634845 6276090.714 422474.3856 1 1 Rn. 1 1 0
7/27/2016 11:17 4 KSM 106 56.61787067 -130.2610232 6275560.947 422615.711 1 1 Rn. 1 2 0
7/27/2016 11:17 4 KSM 107 56.61497296 -130.2601872 6275237.496 422661.0874 1 1 Rn. 1 3 0
7/27/2016 11:20 4 KSM 108 56.63174137 -130.2831197 6277129.865 421288.6778 1 3 St. 3 2 0
7/27/2016 11:39 4 KSM 109 56.60148505 -130.1677308 6273635.908 428309.4422 1 2 St. 2 3 0
7/27/2016 12:10 4 KSM 110 56.62345528 -130.1022728 6276014.732 432367.2605 1 6 1 Wk. 8 2 0
7/27/2016 13:29 3B KSM 111 56.65061843 -130.0562122 6278993.569 435239.8963 1 3 Ly. 3 3 0
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Appendix K-4.  Mountain Goat Observations, Summer 2016

KSM MOUNTAIN GOAT INVENTORY

1 kid 2 kid CommentsLatitudeWPT
Survey 

AreaSU
Lone 
Kid Activity Total Habitat % CoverDate Time

Female and Kid
AdultGROUP #x_projy_projLongitude

27-Jul-16 7/27/2016 13:37 3B KSM 112 56.66944192 -130.1037183 6281134.509 432360.9363 1 1 St. 1 3 0
7/27/2016 13:46 3B KSM 113 56.68131011 -130.1292832 6282480.96 430816.0553 1 11 6 St. 23 2 0
7/27/2016 13:46 3B KSM 114 56.68488071 -130.1258112 6282874.874 431035.2785 1 1 Ly. 1 2 0
7/27/2016 13:46 3B KSM 115 56.68486185 -130.1222461 6282869.195 431253.6305 1 1 Ly. 1 3 0
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Appendix K-5.  Change in Mountain Goat Distribution Between Summer 2008 and Summer 2016

SU 2008 Total Percent 2016 total Percent Change

3 23 13.0% 29 8.4% -4.6%

4 10 5.6% 40 11.6% 6.0%

5 4 2.3% 51 14.8% 12.6%

7 15 8.5% 48 14.0% 5.5%

9 1 0.6% 2 0.6% 0.0%

13 4 2.3% 17 4.9% 2.7%

22 0 0.0% 0 0.0% 0.0%

23 31 17.5% 30 8.7% -8.8%

24 1 0.6% 56 16.3% 15.7%
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Appendix K-6.  Remote Camera Deployment and Operational Periods, 2013 to 2015

Installed Removed Start End No. Operating Days*
2013 Other Sulphurets Glacier 1 424183 6260203 Mountain Goat 21-Jun 30-Sep 23-Jul 21-Jun 30-Sep 101
2013 Kerr Pit Kerr Mountain 2 422854 6259625 Mountain Goat 21-Jun 28-Sep 23-Jul 21-Jun 28-Sep 99
2013 Sulphurets Pit Sulphurets Pit 3 422138 6262692 Mountain Goat 21-Jun 30-Sep 23-Jul 21-Jun 30-Sep 101
2013 Other McTagg East 4 419929 6269649 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Mitchell Pit Mitchell Valley 5 421263 6266657 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Other McTagg West 6 416688 6268917 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Other Lower Sulphurets Creek 7 412415 6262532 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Other Sulphurets East 8 426375 6263382 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Mitchell Pit Iron Cap 9 425510 6267371 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Ted Morris Creek Ted Morris Creek 10 415637 6255932 Mountain Goat 21-Jun 29-Sep 23-Jul 21-Jun 29-Sep 100
2013 Kerr Pit Kerr Mountain 11 422994 6259061 Mountain Goat 22-Jun 30-Sep 23-Jul 22-Jun 30-Sep 100
2013 Upper Sulphurets 

Mineral Lick
Upper Sulphurets Creek Mineral Lick 12 422352 6261334 Mountain Goat 22-Jun 29-Sep 23-Jul 22-Jun 29-Sep 99

2013 Other McTagg West 20 415572 6269615 Mountain Goat 23-Jun 29-Sep 23-Jul 23-Jun 29-Sep 98
2014 Other Sulphurets Glacier 1 424048 6260573 Mountain Goat 23-Jun 7-Oct 20-Jul 23-Jun 5-Aug 43 Camera stopped functioning on Aug 5
2014 Kerr Pit Kerr Mountain 2 422866 6259785 Mountain Goat 23-Jun 6-Oct 20-Jul 23-Jun 7-Oct 106
2014 Kerr Pit Kerr Mountain 3 422711 6259217 Mountain Goat 23-Jun 6-Oct 20-Jul 23-Jun 9-Aug 47 Camera stopped functioning on Aug 9
2014 Upper Sulphurets 

Mineral Lick
Upper Sulphurets Creek Mineral Lick 4 422471 6261280 Mountain Goat 23-Jun 6-Oct 14-Jul 23-Jun 12-Aug 50 Camera stopped functioning on Aug 12

2014 Sulphurets Pit Sulphurets Pit 5 422258 6262883 Mountain Goat 23-Jun 6-Oct 20-Jul 23-Jun 6-Oct 105
2014 Mitchell Pit Iron Cap 6 425510 6267366 Mountain Goat 21-Jun 7-Oct 20-Jul 21-Jun 7-Oct 106
2014 Mitchell Pit Mitchell Valley 7 421313 6266603 Mountain Goat 23-Jun 19-Jul 19-Jul 23-Jun 4-Jul 11 Camera stopped functioning  after damage by wildlife; removed 

from field during July check
2014 Other McTagg East 8 419833 6269817 Mountain Goat 23-Jun 7-Oct 19-Jul 23-Jun 7-Oct 106
2014 Other McTagg West 9 416687 6268987 Mountain Goat 23-Jun 5-Oct 19-Jul 23-Jun 5-Oct 104
2014 Ted Morris Creek Ted Morris Creek 10 415634 6255924 Mountain Goat 24-Jun 7-Oct 20-Jul 24-Jun 7-Oct 105
2014 Other Lower Sulphurets Creek 11 412421 6262555 Mountain Goat 24-Jun 6-Oct 20-Jul 24-Jun 6-Sep 74 Camera stopped functioning on Sept 6
2014 Other Sulphurets East 12 426376 6263376 Mountain Goat 24-Jun 6-Oct 20-Jul 24-Jun 2-Sep 70 Camera stopped functioning on Sept 2
2014 Ted Morris Creek Ted Morris Creek 19 415819 6255459 Mountain Goat 25-Jun 6-Oct 20-Jul 25-Jun 6-Oct 103
2014 Mitchell Pit Mitchell Valley 20 419454 6267099 Mountain Goat 25-Jun 7-Oct 19-Jul 25-Jun 7-Oct 104
2015 Other Sulphurets Glacier G1 424037 6260555 Mountain Goat 21-Jun 23-Oct 22-Aug 21-Jun 22-Sep 93 Camera knocked down by wildlife September 22
2015 Kerr Pit Kerr Mountain G2 422805 6259723 Mountain Goat 21-Jun 23-Oct 22-Aug 21-Jun 23-Oct 124
2015 Kerr Pit Kerr Mountain G3 422704 6259472 Mountain Goat 21-Jun 23-Oct 22-Aug 21-Jun 19-Sep 90
2015 Upper Sulphurets 

Mineral Lick
Upper Sulphurets Creek Mineral Lick G4 422497 6261304 Mountain Goat 21-Jun 23-Oct 22-Aug 21-Jun 29-Aug 37 Camera working June 21 - July 20, August 22 - August 29

2015 Sulphurets Pit Sulphurets Pit G5 422305 6262912 Mountain Goat 21-Jun 23-Oct 22-Aug 22-Aug 23-Oct 62 Camera not operational between June 22 and August 22
2015 Mitchell Pit Iron Cap G6 425463 6267444 Mountain Goat 22-Jun 23-Oct 25-Aug 25-Aug 23-Oct 59 Camera not operational between June 22 and August 25
2015 Other McTagg East G8 419927 6269650 Mountain Goat 21-Jun 24-Oct 25-Aug 21-Jun 25-Aug 65 Camera malfunctioning and did not record after August 25.
2015 Other McTagg West G9 416690 6268955 Mountain Goat 21-Jun 23-Oct 25-Aug 21-Jun 20-Oct 73 Camera ran June 21 - July 8, August 25 - October 20.
2015 Ted Morris Creek Ted Morris Creek G10 415556 6256169 Mountain Goat 21-Jun 23-Oct 25-Aug 21-Jun 14-Oct 115
2015 Other Lower Sulphurets Creek G11 412390 6262582 Mountain Goat 21-Jun 23-Oct 25-Aug 25-Aug 18-Sep 24 Camera damaged in June, did not recorded from June through 

August. Camera knocked down by wildlife on September 18. 
2015 Other Sulphurets East G12 426379 6263384 Mountain Goat 21-Jun 23-Oct 23-Aug 21-Jun 8-Sep 79 Camera malfunctioning and did not record after September 8.
2015 Ted Morris Creek Ted Morris Creek G19 415845 6255367 Mountain Goat 21-Jun 23-Oct 25-Aug 21-Jun 23-Oct 86 Camera not operational between July 20 and August 25
2015 Mitchell Pit Mitchell Valley G20 419702 6267205 Mountain Goat 21-Jun 23-Oct 25-Aug 21-Jun 25-Aug 65 Camera not operational between August 25 and October 23

Notes:
* The days within the operational period when cameras were obscured of non-functional are provided in the comments field
** Cameras 13 - 18 that were installed in the spring of 2014 were not removed from the field until spring 2016.  These cameras stayed at the same location throughout the entire period and were checked periodically.  
    A camera denotation of "M" was added to these cameras in the fall of 2014 and the cameras were known as M13 to M18 from then onwards.

NorthingYear Region Detailed Location of Camera Camera No. Easting Species
Check Dates during 

Deployment
Operational Period*

Comments
Deployment Period
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Appendix K-7.  Mountain Goat Camera Summary Data, 2013 to 2015

A) NUMBER OF DAYS MOUNTAIN GOAT WERE RECORDED BY REMOTE CAMERAS, 2013 TO 2015

Total Days with 
Goat Observed

Total Days 
Deployed

% Deployment 
Days with 

Observations
Total Days with 
Goat Observed

Total Days 
Deployed

% Deployment 
Days with 

Observations
Total Days with 
Goat Observed

Total Days 
Deployed

% Deployment 
Days with 

Observations
Kerr Pit Kerr Mountain 2, 2, G2 37 99 37 38 106 36 8 124 6

Kerr Mountain 11, 3, G3 36 100 36 4 47 9 37 90 41
Sulphurets Mineral Lick Upper Sulphurets Creek Mineral 

Lick
12, 4, G4 44 99 44 36 50 72 13 37 35

Sulphurets Pit Sulphurets Pit 3, 5, G5 2 101 2 16 105 15 11 62 18
Mitchell Pit Mitchell Valley 5, 7, none 6 100 6 2 11 18 n/a n/a n/a

Mitchell Valley none, 20, G20 n/a n/a n/a 3 104 3 0 65 0
Iron Cap 9, 6, G6 0 100 0 5 106 5 2 59 3

Ted Morris Creek Ted Morris Creek 10, 10, G10 31 100 31 20 105 19 4 115 3
Ted Morris Creek none, 19, G19 n/a n/a n/a 45 103 44 48 86 56

Other Sulphurets Glacier 1, 1, G1 0 101 0 0 43 0 0 93 0
McTagg East 4, 8, G8 2 100 2 9 106 8 6 65 9
McTagg West 6, 9, G9 2 100 2 17 104 16 0 73 0

Lower Sulphurets Creek 7, 11, G11 9 100 9 15 74 20 3 24 13
Sulphurets East 8, 12, G12 0 100 0 1 70 1 0 79 0
McTagg West 20, none, none 0 98 0 n/a n/a n/a n/a n/a n/a

Notes:
1 Camera number by year.  The 2013 number is provided first, followed by the 2014 number and 2015 number.  None is used to represent when cameras were not deployed in the general location specified in a year.
* n/a = cameras that were not deployed in the general location specified in that given year.

B) MOUNTAIN GOAT KID TO ADULT RATIOS, 2013 TO 2015

No. Adults No. Kids
Kid to Adult 

Ratio No. Adults No. Kids
Kid to Adult 

Ratio No. Adults No. Kids
Kid to Adult 

Ratio
Kerr Pit Kerr Mountain 2, 2, G2 60 32 0.53 161 39 0.24 12 1 0.08

Kerr Mountain 11, 3, G3 50 23 0.46 6 0 0.00 189 53 0.28
Total 110 55 0.50 167 39 0.23 201 54 0.27

Sulphurets Mineral Lick Upper Sulphurets Creek Mineral 
Lick

12, 4, G4 165 86 0.52 212 104 0.49 18 8 0.44

Total 165 86 0.52 212 104 0.49 18 8 0.44
Mitchell Pit Mitchell Valley 5, 7, none 9 1 0.11 2 0 0.00 n/a n/a n/a

Mitchell Valley none, 20, G20 n/a n/a n/a 4 1 0.25 0 0 -
Iron Cap 9, 6, G6 0 0 - 9 3 0.33 5 0 0.00

Total 0 1 0.11 15 4 0.27 5 0 0.00
Sulphurets Pit Sulphurets Pit 3, 5, G5 5 1 0.20 25 4 0.16 15 0 0.00

Total 5 1 0.20 25 4 0.16 15 0 0.00
Ted Morris Creek Ted Morris Creek 10, 10, G10 187 54 0.29 35 23 0.66 3 1 0.33

Ted Morris Creek none, 19, G19 n/a n/a n/a 158 18 0.11 519 131 0.25
Total 187 54 0.29 193 41 0.21 522 132 0.25

Other Sulphurets Glacier 1, 1, G1 0 0 - 0 0 - 0 0 -
McTagg East 4, 8, G8 2 0 0.00 14 2 0.14 22 5 0.23
McTagg West 6, 9, G9 2 0 0.00 32 3 0.09 0 0 -

Lower Sulphurets Creek 7, 11, G11 11 2 0.18 17 0 0.00 4 0 0.00
Sulphurets East 8, 12, G12 0 0 - 1 0 0.00 0 0 -
McTagg West 20, none, none 0 0 - n/a n/a n/a n/a n/a n/a

Camera No. 
(2013, 2014, 2015)1

2013* 2014* 2015*

General Location Detailed Location

Region Detailed Camera Location
Camera No. 

(2013, 2014, 2015)1

2015*2013* 2014*
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Appendix K-7.  Mountain Goat Camera Summary Data, 2013 to 2015

C) NUMBER OF MOUNTAIN GOAT DETECTION EVENTS RECORDED BY REMOTE CAMERA, 2013 TO 2015

2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
Kerr Pit Kerr Mountain 2, 2, G2 11 2 0 17 4 0 24 24 6 2 35 2 n/a 7 1 54 72 9 135

Kerr Mountain 11, 3, G3 3 2 3 20 0 26 11 2 19 20 - 29 n/a - - 54 4 77 135
Total 42 29 8 58 58 34 62 58 26 31 35 31 n/a 7 1 193 187 100 480

Sulphurets Mineral L
Upper Sulphurets Creek Mineral 

Lick 12, 4, G4 28 25 5 21 54 8 27 32 1 9 - - n/a - - 85 111 14 210
Total 28 25 5 21 54 8 27 32 1 9 - - n/a - - 85 111 14 210

Sulphurets Pit Sulphurets Pit 3, 5, G5 2 0 0 2 0 0 0 1 1 0 11 8 n/a 5 6 4 17 15 36
Total 2 0 0 2 0 0 0 1 1 0 11 8 n/a 5 6 4 17 15 36

Mitchell Pit Mitchell Valley 5, 7, none 1 1 n/a 2 1 n/a 2 - n/a 1 - n/a n/a - n/a 6 2 n/a 8
Mitchell Valley none, 20, G20 n/a 0 0 n/a 1 0 n/a 1 0 n/a 2 - n/a 0 - n/a 4 0 4

Iron Cap 9, 6, G6 0 0 0 0 1 0 0 1 1 0 3 0 n/a 0 1 0 5 2 7
Total 1 1 0 2 3 0 2 2 1 1 5 0 0 0 1 6 11 2 19

Ted Morris Creek Ted Morris Creek 10, 10, G10 25 14 1 38 16 2 5 2 0 2 2 1 n/a 2 0 70 36 4 110
Ted Morris Creek none, 19, G19 n/a 18 89 n/a 47 109 n/a 13 4 n/a 10 27 n/a 1 8 n/a 89 237 326

Total 25 32 90 38 63 111 5 15 4 2 12 28 n/a 3 8 70 125 241 436
Other Sulphurets Glacier 1, 1, G1 0 0 0 0 0 0 0 0 0 0 - 0 n/a - - 0 0 0 0

McTagg East 4, 8, G8 0 0 7 1 12 2 1 1 1 0 0 - n/a 0 - 2 13 10 25
McTagg West 6, 9, G9 1 2 0 0 10 0 1 5 0 0 6 0 n/a 0 0 2 23 0 25

Lower Sulphurets Creek 7, 11, G11 2 3 0 0 4 0 4 6 0 4 4 3 n/a - - 10 17 3 30
Sulphurets East 8, 12, G12 0 0 0 0 1 0 0 0 0 0 0 0 n/a - - 0 1 0 1
McTagg West 20, none, none 0 n/a n/a 0 n/a n/a 0 n/a n/a 0 n/a n/a n/a n/a n/a 0 n/a n/a 0

Notes:
1  Total number of detection events recorded within a given month.  N/a = cameras that were not deployed in the general location specified in that given year or month (e.g., no cameras were deployed past September in 2013). 

- = cameras deployed at location but not able to record useful images for entire month (i.e., obscured, malfunctioned, or knocked over).
2  Camera number by year.  The 2013 number is provided first, followed by the 2014 number and 2015 number.  None is used to represent when cameras were not deployed in the general location specified in a year.

D) NUMBER OF MOUNTAIN GOAT INDIVIDUALS RECORDED BY REMOTE CAMERA, 2013 TO 2015

2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
Kerr Pit Kerr Mountain 2, 2, G2 24 4 0 24 6 0 40 77 10 4 101 2 n/a 12 1 92 200 13

Kerr Mountain 11, 3, G3 3 4 8 29 0 76 12 2 61 29 - 97 n/a - - 73 6 242
Total 27 8 8 53 6 76 52 79 71 33 101 99 n/a 12 1 165 206 255

Sulphurets Mineral LUpper Sulphurets Creek Mineral 
Lick 12, 4, G4

109 82 7 54 141 18 68 93 1 20 - - n/a - - 251 316 26
Total 109 82 15 107 141 18 68 93 1 20 - - n/a - - 251 316 26

Sulphurets Pit Sulphurets Pit 3, 5, G5 3 0 0 3 0 0 0 1 1 0 20 8 n/a 8 6 6 29 15
Total 3 0 0 3 0 0 0 1 1 0 20 8 n/a 8 6 6 29 15

Mitchell Pit McTagg Valley 5, 7, none 1 1 n/a 3 1 n/a 5 - n/a 1 - n/a n/a - n/a 10 2 n/a
McTagg Valley none, 20, G20 n/a 0 0 n/a 2 0 n/a 1 0 n/a 2 - n/a 0 - n/a 5 0

Iron Cap 9, 6, G6 0 0 0 0 3 0 0 1 1 0 8 0 n/a 0 4 0 12 5
Total 1 1 0 3 6 0 5 2 1 1 10 0 n/a 0 4 10 19 5

Ted Morris Creek Ted Morris Creek 10, 10, G10 80 21 1 145 30 2 14 3 0 2 2 1 n/a 2 0 241 58 4
Ted Morris Creek none, 19, G19 n/a 29 214 n/a 93 372 n/a 36 5 n/a 17 47 n/a 1 12 n/a 176 650

Total 80 50 215 145 123 374 14 39 5 2 19 48 n/a 3 12 241 234 654
Other Sulphurets Glacier 1, 1, G1 0 0 0 0 0 0 0 0 0 0 - 0 n/a - - 0 0 0

McTagg East 4, 8, G8 0 0 18 1 15 8 1 1 1 0 0 - n/a 0 - 2 16 27
McTagg West 6, 9, G9 1 2 0 0 15 0 1 9 0 0 9 0 n/a 0 0 2 35 0

Lower Sulphurets Creek 7, 11, G11 3 3 0 0 4 0 4 6 0 6 4 4 n/a - - 13 17 4
Sulphurets East 8, 12, G12 0 0 0 0 1 0 0 0 0 0 0 0 n/a - - 0 1 0
McTagg West 20, none, none 0 n/a n/a 0 n/a n/a 0 n/a n/a 0 n/a n/a n/a n/a n/a 0 n/a n/a

Notes:
1 Total number of individuals recorded within a given month.  N/a = cameras that were not deployed in the general location specified in that given year or month (e.g., no cameras were deployed past September in 2013).  

- = cameras deployed at location but not able to record useful images for entire month (i.e., obscured, malfunctioned, or knocked over).
2 Camera number by year.  The 2013 number is provided first, followed by the 2014 number and 2015 number.  None is used to represent when cameras were not deployed in the general location specified in a year.

Total
Total Detection Events

Region Detailed Camera Location  Camera No. (2013, 2014, 2015)2

No. Individual Goats Events Recorded on Photos1 Total  Individuals 
RecordedJune July August September October

Region Detailed Camera Location
Camera No. 

(2013, 2014, 2015)2

No. Detections Events Recoded by Month1

June July August September October
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Mountain Goat Detection Event Data, 2013 to 2015
Kerr Pit 2013 2 22-Jun-13 9:07:44 9:25:21 M 20 3 Mountain Goat 1 1 Front half of body is shedding Grazing

2013 2 23-Jun-13 15:10:55 15:12:31 M 20 2 Mountain Goat 1 1 Grazing
2013 2 26-Jun-13 8:26:30 8:27:19 M 20 2 Mountain Goat 1 2 3 Nanny with 2 kids Grazing
2013 2 26-Jun-13 10:51:49 10:53:53 M 30 3 Mountain Goat 2 1 3 Nanny with kid; young nany Walking
2013 2 26-Jun-13 14:27:02 14:28:04 M 20 2 Mountain Goat 1 1 2 Nanny with kid Grazing
2013 2 27-Jun-13 8:22:54 8:26:58 M 20 2 Mountain Goat 1 1 2 Nanny with kid Grazing
2013 2 27-Jun-13 14:26:43 14:26:53 M 10 1 Mountain Goat 1 1 2 Nanny with kid Grazing
2013 2 27-Jun-13 16:44:12 16:51:42 M 40 4 Mountain Goat 3 2 5 Nanny with kid; nanny?; nanny with kid Grazing, Walking
2013 2 27-Jun-13 21:44:34 21:44:43 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 28-Jun-13 3:20:40 3:21:44 M 20 2 Mountain Goat 1 1 2 Nanny with kid Walking, Grazing
2013 2 30-Jun-13 10:40:27 10:40:37 M 10 1 Mountain Goat 1 1 2 Nanny with kid Grazing
2013 2 5-Jul-13 10:12:41 10:13:37 M 20 2 Mountain Goat 1 1 Young billy? Grazing
2013 2 5-Jul-13 11:12:48 11:13:38 M 20 2 Mountain Goat 2 1 3 Nanny with kid; nanny? Grazing
2013 2 6-Jul-13 2:43:56 2:44:05 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 2 7-Jul-13 19:55:54 19:56:04 M 10 1 Mountain Goat 1 1 Nanny? Grazing
2013 2 8-Jul-13 2:12:14 2:12:23 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 8-Jul-13 4:56:13 4:46:22 M 10 1 Mountain Goat 1 1 Billy Walking
2013 2 9-Jul-13 20:42:36 20:42:45 M 10 1 Mountain Goat 1 1 Kid Running
2013 2 11-Jul-13 10:09:29 10:09:38 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 2 11-Jul-13 12:48:07 12:48:16 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 2 13-Jul-13 4:46:56 4:47:05 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 14-Jul-13 8:09:14 8:09:23 M 10 1 Mountain Goat 1 1 2 Nanny with kid? Running
2013 2 14-Jul-13 21:47:10 21:47:19 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 2 14-Jul-13 22:28:51 22:29:00 M 10 1 Mountain Goat 1 1 Billy? Running
2013 2 22-Jul-13 10:46:02 10:46:11 M 10 1 Mountain Goat 1 1 Billy Walking
2013 2 24-Jul-13 10:36:27 10:37:16 M 20 2 Mountain Goat 1 1 Billy Grazing
2013 2 26-Jul-13 15:08:13 15:08:22 M 10 1 Mountain Goat 1 1 Young billy Grazing
2013 2 29-Jul-13 3:13:54 3:14:03 M 10 1 Mountain Goat 1 1 Billy Walking
2013 2 1-Aug-13 6:01:25 6:01:35 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 3-Aug-13 13:14:23 13:14:34 M 10 1 Mountain Goat 1 1 Billy Walking, Grazing
2013 2 3-Aug-13 23:21:47 23:21:56 M 10 1 Mountain Goat 1 1 Billy Walking
2013 2 4-Aug-13 7:08:00 7:08:10 M 10 1 Mountain Goat 1 1 Billy Walking, Grazing
2013 2 5-Aug-13 3:35:30 3:35:41 M 10 1 Mountain Goat 1 1 Young billy Walking
2013 2 7-Aug-13 22:47:50 22:47:59 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 11-Aug-13 6:45:39 6:45:49 M 10 1 Mountain Goat 1 ? 1 Nanny Walking
2013 2 13-Aug-13 19:52:59 19:54:10 M 20 2 Mountain Goat 2 1 3 Billy, nanny and kid Walking
2013 2 13-Aug-13 20:36:51 20:37:01 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 14-Aug-13 14:43:32 14:43:42 M 10 1 Mountain Goat 1 1 Young billy Walking, Grazing
2013 2 17-Aug-13 16:45:27 16:45:36 M 10 1 Mountain Goat 1 ? 1 Nanny Walking
2013 2 18-Aug-13 0:16:35 0:16:44 M 10 1 Mountain Goat 2 1 3 2 nannies and 1 kid Walking
2013 2 18-Aug-13 13:30:03 13:30:12 M 10 1 Mountain Goat 1 1 Nanny Running
2013 2 18-Aug-13 15:48:13 15:51:36 M 20 2 Mountain Goat 2 3 5 2 nannies and 3 kids Walking, Grazing
2013 2 19-Aug-13 9:23:59 9:24:08 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 20-Aug-13 23:43:16 23:43:25 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 21-Aug-13 7:16:29 7:16:39 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 21-Aug-13 10:14:32 10:14:42 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 22-Aug-13 5:44:08 5:44:17 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 22-Aug-13 6:12:26 6:12:35 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 25-Aug-13 14:12:14 14:12:23 M 10 1 Mountain Goat 1 1 2 Nanny and kid Running
2013 2 25-Aug-13 18:20:34 18:20:43 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 28-Aug-13 10:41:44 10:41:53 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 2 31-Aug-13 12:06:35 12:07:35 M 20 2 Mountain Goat 1 1 Billy? Walking
2013 2 8-Sep-13 8:22:31 8:22:41 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 2 24-Sep-13 10:07:54 10:08:04 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Sulphurets Pit 2013 3 24-Jun-13 19:56:12 19:56:24 M 10 1 Mountain Goat 2 2 Two young billies? Walking, Checking out camera

2013 3 24-Jun-13 20:55:27 20:55:36 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 3 5-Jul-13 22:48:24 22:50:51 M 20 2 Mountain Goat 1 1 2 Nanny with kid Walking, Running 
2013 3 5-Jul-13 23:47:51 23:48:00 M 10 1 Mountain Goat 1 1 Billy? Walking

Other 2013 4 27-Jul-13 21:40:52 21:41:01 M 6 2 Mountain Goat 1 1 Young billy Checking camera
2013 4 23-Aug-13 19:30:00 T Mountain Goat 1 1 Billy Walking

Mitchell Pit 2013 5 27-Jun-13 22:39:36 22:39:46 M 10 1 Mountain Goat 1 1 Billy? Running
2013 5 20-Jul-13 13:31:14 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 5 25-Jul-13 21:13:16 21:13:25 M 10 1 Mountain Goat 2 2 Young billies? Walking
2013 5 18-Aug-13 16:18:04 16:18:14 M 10 1 Mountain Goat 1 1 Billy? Checking camera
2013 5 19-Aug-13 6:18:23 6:22:38 M 30 3 Mountain Goat 3 1 4 2 Billies, nanny and kid Grazing, Walking
2013 5 14-Sep-13 16:06:39 16:06:49 M 10 1 Mountain Goat 1 1 Billy Grazing, Walking

Other 2013 6 27-Jun-13 23:19:49 23:20:01 M 10 1 Mountain Goat 1 1 Billy? Walking, Checking out camera
2013 6 26-Aug-13 8:05:38 8:05:47 M 10 1 Mountain Goat 1 1 Billy Checking camera
2013 7 23-Jun-13 7:17:44 7:24:14 M 50 5 Mountain Goat 2 2 Young billies? Walking, Checking out camera
2013 7 26-Jun-13 9:07:38 9:18:31 M 80 8 Mountain Goat 1 1 Young billy? Walking, Checking out camera, Grazing
2013 7 11-Aug-13 16:06:40 16:07:33 M 20 2 Mountain Goat 1 1 Young billy? Walking
2013 7 18-Aug-13 3:31:35 3:31:46 M 10 1 Mountain Goat 1 1 Billy Walking
2013 7 25-Aug-13 20:46:41 20:47:39 M 20 2 Mountain Goat 1 1 Young billy Walking
2013 7 30-Aug-13 2:35:57 2:36:07 M 10 1 Mountain Goat 1 1 Billy Walking
2013 7 6-Sep-13 2:56:40 2:57:33 M 20 2 Mountain Goat 1 1 Billy Walking
2013 7 18-Sep-13 19:49:01 19:49:58 M 20 2 Mountain Goat 1 1 2 Nanny and kid Walking
2013 7 18-Sep-13 23:17:42 23:18:36 M 20 2 Mountain Goat 1 1 2 Nanny and kid Walking
2013 7 22-Sep-13 17:45:41 17:46:37 M 20 2 Mountain Goat 1 1 Billy Walking

Ted Morris Creek 2013 10 22-Jun-13 9:02:24 9:04:06 M 20 2 Mountain Goat 2 1 3 Two nannies and kid Walking
2013 10 22-Jun-13 10:06:29 10:06:38 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 10 23-Jun-13 7:43:22 7:44:14 M 20 2 Mountain Goat 3 2 5 3 nannies and 2 kids Walking
2013 10 23-Jun-13 8:27:59 8:28:08 M 10 1 Mountain Goat 2 2 4 2 nannies and 2 kids Walking
2013 10 23-Jun-13 21:21:17 21:23:50 M 30 3 Mountain Goat 1 1 2 Billy and kid Walking, Standing, Urinating
2013 10 24-Jun-13 5:42:00 5:55:00 M 30 3 Mountain Goat 3 2 5 3 nannies and 2 kids Walking
2013 10 25-Jun-13 9:12:20 9:22:37 M 20 2 Mountain Goat 2 2 4 2 nannies and 2 kids Walking
2013 10 25-Jun-13 9:30:18 9:31:38 M 20 2 Mountain Goat 2 2 2  nannies Walking
2013 10 26-Jun-13 9:22:20 9:22:29 M 10 1 Mountain Goat 1 1 2 Nanny (very dirty) with kid Walking
2013 10 26-Jun-13 17:00:00 T Mountain Goat 2 Walking
2013 10 26-Jun-13 19:30:00 T Mountain Goat 6 Walking
2013 10 26-Jun-13 20:00:00 T Mountain Goat 3 Walking
2013 10 26-Jun-13 20:22:59 20:24:10 M 20 2 Mountain Goat 1 1 2 Nanny with kid Walking, Checking out camera
2013 10 27-Jun-13 14:30:00 T Mountain Goat 1 Walking
2013 10 28-Jun-13 8:04:17 8:06:25 M 30 3 Mountain Goat 1 1 2 Nanny with kid Walking, Checking out camera
2013 10 28-Jun-13 8:18:53 8:23:14 M 20 2 Mountain Goat 2 1 3 Nanny with 2 kids; potentially another adult in first 

trigger
Walking, Checking out camera

2013 10 28-Jun-13 8:30:23 8:30:33 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 10 28-Jun-13 9:38:45 9:51:47 M 40 4 Mountain Goat 4 2 6 Nanny with kid; lone nanny; nanny with kid; lone 

nanny?
Walking; Running

2013 10 28-Jun-13 10:00:00 T Mountain Goat 11 Walking
2013 10 28-Jun-13 17:12:36 17:12:00 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 10 28-Jun-13 17:20:11 17:20:20 M 10 1 Mountain Goat 2 2 Two nannies Walking
2013 10 29-Jun-13 6:30:00 T Mountain Goat 1 1 Billy Walking
2013 10 29-Jun-13 11:00:58 11:01:07 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 10 30-Jun-13 8:52:22 8:52:31 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking, Runing
2013 10 30-Jun-13 16:00:00 T Mountain Goat 6 Walking
2013 10 2-Jul-13 7:00:00 T Mountain Goat 9 Walking
2013 10 2-Jul-13 7:47:29 7:48:37 M 20 2 Mountain Goat 3 2 5 Nanny with kid; two nannies with kid Running
2013 10 2-Jul-13 17:30:00 18:30:00 T 4 Mountain Goat 9 Grazing, Walking
2013 10 2-Jul-13 19:30:00 20:00:00 T 2 Mountain Goat 4 Walking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Ted Morris Creek 2013 10 2-Jul-13 21:00:00 T Mountain Goat 2 Grazing, Walking

2013 10 3-Jul-13 19:00:00 T Mountain Goat 2 Grazing, Walking
2013 10 3-Jul-13 19:55:16 19:58:26 M 30 3 Mountain Goat 3 1 4 Nanny; nanny with kid; nanny? Walking, Checking out camera
2013 10 3-Jul-13 20:18:28 20:23:35 M 30 3 Mountain Goat 3 2 5 Nanny?; far ones 2 nannies and 2 kids Walking, Checking out camera
2013 10 3-Jul-13 20:30:00 T Mountain Goat 2 Walking
2013 10 4-Jul-13 11:16:23 11:18:13 M 30 3 Mountain Goat 2 1 3 Nanny with kid; nanny (with kid?) Walking, Grazing
2013 10 4-Jul-13 14:41:36 14:50:01 M 40 4 Mountain Goat 1 1 Nanny Walking, Checking out camera
2013 10 4-Jul-13 21:11:34 21:13:01 M 20 2 Mountain Goat 1 1 Nanny? Walking, Checking out camera
2013 10 4-Jul-13 22:00:00 T Mountain Goat 4 Walking
2013 10 4-Jul-13 22:16:59 22:17:09 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 10 4-Jul-13 23:18:36 23:18:45 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 10 5-Jul-13 9:10:24 9:15:10 M 30 3 Mountain Goat 5 3 8  2 Nannies?; 2 nannies with 2 kids; nanny with kid Walking, Checking out camera
2013 10 5-Jul-13 11:28:54 11:30:12 M 20 2 Mountain Goat 4 1 5 Nanny?; 2 nannies with kid; nanny? Walking
2013 10 5-Jul-13 11:30:00 T Mountain Goat 2 1 3 2 nannies with kid Walking
2013 10 6-Jul-13 8:04:25 8:13:10 M 60 6 Mountain Goat 5 2 7 Mature nanny; nanny with kid, nanny with kid, mature 

nanny, young billy
Walking, Runing, Checking out camera

2013 10 6-Jul-13 9:00:00 T Mountain Goat 12 Large group Walking
2013 10 8-Jul-13 7:02:04 7:02:50 M 20 2 Mountain Goat 1 1 Young billy, nicely shedded out Walking, Checking out camera, Grazing
2013 10 8-Jul-13 8:07:38 8:12:57 M 40 4 Mountain Goat 5 3 8 Billy; nanny with 2 kids; nanny with kid; 2 nannies Walking
2013 10 8-Jul-13 8:30:00 T Mountain Goat 8 Group Walking
2013 10 16-Jul-13 7:00:46 7:02:28 M 30 3 Mountain Goat 2 1 3 Young nanny, mature nanny with kid Walking
2013 10 17-Jul-13 6:27:14 6:28:08 M 20 2 Mountain Goat 2 1 3 Nanny with kid; nanny Walking
2013 10 18-Jul-13 6:56:32 6:56:42 M 10 1 Mountain Goat 1 1 Young billy? Walking
2013 10 20-Jul-13 8:03:50 8:04:53 M 20 2 Mountain Goat 1 1 Nanny? Walking, Checking out camera
2013 10 20-Jul-13 8:44:58 8:45:07 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 10 20-Jul-13 9:01:20 9:04:52 M 20 2 Mountain Goat 3 2 5 Nanny with kid; nanny with kid; young nanny? Walking
2013 10 21-Jul-13 13:47:48 13:47:57 M 10 1 Mountain Goat 3 2 5 2 nannies with 2 kids; nanny Running
2013 10 21-Jul-13 14:24:22 14:24:32 M 10 1 Mountain Goat 1 1 Billy Walking, Checking out camera
2013 10 21-Jul-13 15:38:11 15:40:51 M 30 3 Mountain Goat 2 2 2 Young nannies? Walking
2013 10 23-Jul-13 9:55:54 9:56:03 M 10 1 Mountain Goat 1 1 Nanny Walking
2013 10 24-Jul-13 8:38:01 8:30:10 M 10 1 Mountain Goat 1 1 2 Nanny and kid Running
2013 10 24-Jul-13 9:48:50 9:49:57 M 20 2 Mountain Goat 2 2 4 2 nannies and 2 kids Running
2013 10 25-Jul-13 11:00:23 11:00:32 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 10 27-Jul-13 7:59:59 8:01:49 M 30 3 Mountain Goat 4 2 6 Nanny and kid, nanny, nanny and kid, young nanny Walking, Checking out camera
2013 10 27-Jul-13 8:00:00 T Mountain Goat 1 1 Nanny Standing
2013 10 8-Aug-13 6:20:44 6:21:52 M 20 2 Mountain Goat 3 3 6 3 nannies and 3 kids Running
2013 10 10-Aug-13 7:36:52 7:37:02 M 10 1 Mountain Goat 1 1 2 Nanny and kid Running
2013 10 15-Aug-13 12:00:00 T Mountain Goat 2 Pair Walking
2013 10 21-Aug-13 7:12:22 7:12:32 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 10 25-Aug-13 6:07:27 6:18:20 M 20 2 Mountain Goat 2 2 2 billies? Walking
2013 10 7-Sep-13 17:02:21 17:02:30 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 10 28-Sep-13 22:50:26 22:50:35 M 10 1 Mountain Goat 1 1 Billy? Walking

Kerr Pit 2013 11 23-Jun-13 16:14:34 16:14:44 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 11 24-Jun-13 10:18:13 10:18:22 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 26-Jun-13 10:15:22 10:15:31 M 10 1 Mountain Goat 1 1 Billy Walking, Grazing
2013 11 1-Jul-13 15:03:21 15:03:30 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 11 2-Jul-13 6:21:39 6:22:54 M 20 2 Mountain Goat 1 1 Young Billy? Walking, Drinking
2013 11 2-Jul-13 11:46:22 11:46:31 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 11 3-Jul-13 14:48:25 14:48:34 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 11 4-Jul-13 21:17:50 21:17:59 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 5-Jul-13 20:15:22 20:15:31 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 10-Jul-13 13:32:12 13:41:21 M 40 4 Mountain Goat 1 1 Billy Grazing, Checking out camera
2013 11 10-Jul-13 16:07:13 16:07:22 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 11-Jul-13 11:43:06 11:46:07 M 30 3 Mountain Goat 1 1 Billy Walking, Browsing
2013 11 13-Jul-13 20:42:35 20:42:44 M 10 1 Mountain Goat 1 1 Billy Walking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2013 11 14-Jul-13 14:42:13 14:42:22 M 10 1 Mountain Goat 1 1 Billy Walking, Grazing, Drinking

2013 11 15-Jul-13 5:55:50 5:55:59 M 10 1 Mountain Goat 1 2 3 Nanny with 2 kid Walking
2013 11 19-Jul-13 9:00:00 T Mountain Goat 1 1 Billy? Grazing
2013 11 19-Jul-13 10:55:03 10:55:12 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 20-Jul-13 6:25:18 6:25:28 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 11 20-Jul-13 11:07:37 11:07:47 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 26-Jul-13 10:12:32 10:12:41 M 10 1 Mountain Goat 1 1 2 Nanny and kid Browsing
2013 11 26-Jul-13 12:14:59 12:22:24 M 30 3 Mountain Goat 1 2 3 2 older kids, billy? Running, checking out camera
2013 11 26-Jul-13 13:43:01 13:43:10 M 10 1 Mountain Goat 1 1 Billy? Running
2013 11 27-Jul-13 18:48:44 18:43:53 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 1-Aug-13 5:57:15 5:58:19 M 20 2 Mountain Goat 1 1 Billy Standing, Resting?
2013 11 3-Aug-13 11:10:16 11:12:20 M 30 3 Mountain Goat 1 1 Billy Walking
2013 11 18-Aug-13 17:25:37 17:25:47 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 21-Aug-13 9:32:39 9:32:48 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 25-Aug-13 7:00:00 T Mountain Goat 1 1 Billy Resting
2013 11 26-Aug-13 9:27:56 9:28:49 M 20 2 Mountain Goat 1 1 Billy Walking, Checking out camera
2013 11 26-Aug-13 17:25:55 17:26:04 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 27-Aug-13 9:44:46 9:44:55 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 27-Aug-13 13:49:59 13:50:08 M 10 1 Mountain Goat 1 1 Kid Walking
2013 11 29-Aug-13 17:33:56 17:34:05 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 31-Aug-13 10:17:20 10:17:29 M 10 1 Mountain Goat 1 1 Kid Running
2013 11 2-Sep-13 10:39:21 10:45:28 M 30 3 Mountain Goat 1 1 2 Nanny and kid Walking, Grazing
2013 11 2-Sep-13 11:07:41 11:08:29 M 20 2 Mountain Goat 1 1 Billy Walking, Grazing
2013 11 2-Sep-13 12:46:47 12:46:56 M 10 1 Mountain Goat 1 1 Kid Walking
2013 11 2-Sep-13 16:33:24 16:33:33 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 4-Sep-13 9:01:37 9:01:36 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 4-Sep-13 14:07:51 14:08:00 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 11 5-Sep-13 11:00:00 T Mountain Goat 1 1 Billy Grazing
2013 11 6-Sep-13 12:23:52 12:24:01 M 10 1 Mountain Goat 1 1 Billy Walking
2013 11 6-Sep-13 14:08:38 14:08:47 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking, Grazing
2013 11 9-Sep-13 13:46:42 13:46:51 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 9-Sep-13 15:52:44 15:52:53 M 10 1 Mountain Goat 1 1 Billy? Resting
2013 11 9-Sep-13 19:18:20 19:18:29 M 10 1 Mountain Goat 1 1 Billy? Standing
2013 11 11-Sep-13 0:00:00 T Mountain Goat 1 1 Billy Standing
2013 11 11-Sep-13 8:12:25 8:12:35 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking, Grazing
2013 11 14-Sep-13 14:33:29 14:34:31 M 20 2 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 15-Sep-13 8:16:25 8:17:31 M 20 2 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 15-Sep-13 14:56:48 14:57:39 M 20 2 Mountain Goat 1 1 Nanny? Walking
2013 11 15-Sep-13 15:19:58 15:24:05 M 30 3 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 16-Sep-13 11:50:54 11:51:03 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 11 27-Sep-13 8:24:51 8:25:00 M 10 1 Mountain Goat 1 1 Kid Drinking, Licking
2013 12 22-Jun-13 14:44:00 14:44:35 M 10 1 Mountain Goat 1 1 2 Nanny with kid Licking
2013 12 23-Jun-13 9:30:40 9:57:32 M 200 20 Mountain Goat 6 5 11 6 nannies and 5 kids Licking, Resting
2013 12 23-Jun-13 14:31:01 14:59:25 M 280 28 Mountain Goat 5 3 8 5 nannies and 3 kids Licking, Resting
2013 12 24-Jun-13 8:56:49 9:01:16 M 40 4 Mountain Goat 2 2 2 nannies Licking
2013 12 24-Jun-13 9:00:00 T Mountain Goat 1 1 Nanny butt Licking, Drinking
2013 12 24-Jun-13 10:00:40 10:17:50 M 110 11 Mountain Goat 2 1 3 2 nannies and 1 kid Licking, Resting
2013 12 24-Jun-13 12:28:54 12:56:17 M 240 24 Mountain Goat 4 5 9 4 nannies and 5 kids Licking
2013 12 24-Jun-13 14:37:07 14:39:43 M 40 4 Mountain Goat 4 3 7 4 nannies and 3 kids Licking
2013 12 25-Jun-13 1:00:00 T Mountain Goat 1 1 Billy? Licking
2013 12 25-Jun-13 10:03:56 10:04:05 M 10 1 Mountain Goat 1 1 2 Nanny with kid Walking
2013 12 25-Jun-13 11:20:57 11:23:15 M 40 4 Mountain Goat 2 2 4 Nanny with kid; nanny with kid Licking
2013 12 25-Jun-13 13:00:00 T Mountain Goat 1 1 Nanny? Licking
2013 12 25-Jun-13 13:30:00 T Mountain Goat 2 2 Nanny and young nanny? Licking
2013 12 25-Jun-13 14:00:00 T Mountain Goat 1 1 Nanny? Licking

Page 4 of 20



Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2013 12 25-Jun-13 15:18:39 15:18:48 M 10 1 Mountain Goat 1 1 Nanny? Licking, Walking

2013 12 26-Jun-13 12:44:15 12:45:14 M 20 2 Mountain Goat 1 1 Nanny? Licking
2013 12 27-Jun-13 12:45:28 12:45:37 M 10 1 Mountain Goat 1 1 Nanny? Licking
2013 12 28-Jun-13 10:11:41 10:19:45 M 50 5 Mountain Goat 5 3 8 5 nannies and 3 kids Licking
2013 12 28-Jun-13 12:28:03 12:28:12 M 10 1 Mountain Goat 1 1 Nanny? Licking
2013 12 28-Jun-13 18:55:26 18:59:35 M 50 5 Mountain Goat 2 1 3 2 nannies and 1 kid Licking
2013 12 29-Jun-13 8:30:00 T Mountain Goat 1 1 Nanny? Licking
2013 12 29-Jun-13 9:26:44 9:40:47 M 160 16 Mountain Goat 5 5 10 5 nannies and 5 kids Licking
2013 12 29-Jun-13 10:24:26 10:40:18 M 80 8 Mountain Goat 2 3 5 2 nannies and 3 kids Licking, Walking
2013 12 29-Jun-13 11:30:00 T Mountain Goat 3 1 4 3 nannies Licking
2013 12 29-Jun-13 12:15:15 12:18:51 M 30 3 Mountain Goat 3 5 8 Young nanny; 2 nannies and 5 kids Licking, Walking
2013 12 29-Jun-13 14:22:36 14:34:44 M 60 6 Mountain Goat 6 3 9 5 nannies and 3 kids and 1 billy Licking, Resting
2013 12 30-Jun-13 11:43:52 11:52:40 M 60 6 Mountain Goat 1 1 2 Nanny with kid Licking
2013 12 30-Jun-13 12:00:40 12:03:01 M 20 2 Mountain Goat 1 1 Billy Licking
2013 12 2-Jul-13 10:41:27 10:41:36 M 10 1 Mountain Goat 1 1 Billy? Licking, Walking
2013 12 3-Jul-13 14:11:09 14:11:18 M 10 1 Mountain Goat 2 2 2 nannies Licking
2013 12 3-Jul-13 14:33:43 14:50:51 M 90 9 Mountain Goat 4 2 6 3 nannies and 2 kids, billy Licking
2013 12 3-Jul-13 16:02:07 16:03:59 M 20 2 Mountain Goat 1 1 Billy Standing
2013 12 4-Jul-13 9:00:00 T Mountain Goat 1 1 Billy Licking
2013 12 4-Jul-13 10:52:24 10:52:33 M 10 1 Mountain Goat 4 1 5 2 nannies, 1 kid, 2 billies Licking, Walking, DD
2013 12 4-Jul-13 12:30:00 T Mountain Goat 4 1 5 Billy, 3 nannies and kid Licking, Walking
2013 12 5-Jul-13 6:58:14 6:59:10 M 20 2 Mountain Goat 2 1 3 Billy, nanny and kid Licking, Drinking
2013 12 5-Jul-13 10:39:15 10:46:35 M 40 4 Mountain Goat 4 3 7 4 nannies and 3 kids Licking
2013 12 5-Jul-13 13:04:35 13:39:15 M 70 7 Mountain Goat 3 2 5 3 nannies and 2 kids Licking
2013 12 5-Jul-13 15:30:00 T Mountain Goat 1 1 Billy Licking
2013 12 7-Jul-13 11:35:09 11:36:55 M 20 2 Mountain Goat 1 1 2 Nanny with kid Licking
2013 12 8-Jul-13 9:17:37 9:21:44 M 60 6 Mountain Goat 2 1 3 Young billy, nanny and kid Licking, Drinking
2013 12 14-Jul-13 13:30:00 T Mountain Goat 1 1 2 Nanny and kid Walking
2013 12 15-Jul-13 9:43:49 9:43:58 M 10 1 Mountain Goat 1 1 Billy? Walking
2013 12 15-Jul-13 14:52:34 14:52:43 M 10 1 Mountain Goat 2 2 2 nannies Licking
2013 12 17-Jul-13 11:03:19 11:03:28 M 10 1 Mountain Goat 1 1 Nanny? Licking, Drinking
2013 12 20-Jul-13 9:54:40 9:56:39 M 30 3 Mountain Goat 1 1 2 Nanny and kid? Licking, Checking out camera
2013 12 27-Jul-13 15:20:42 15:20:51 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 12 29-Jul-13 10:26:42 10:29:50 M 40 4 Mountain Goat 1 1 2 Nanny and kid Drinking, Licking, Walking
2013 12 30-Jul-13 8:06:47 8:08:29 M 20 2 Mountain Goat 1 1 Billy Drinking
2013 12 1-Aug-13 9:46:41 9:46:51 M 10 1 Mountain Goat 1 1 Billy? Drinking
2013 12 1-Aug-13 10:14:00 10:15:35 M 30 3 Mountain Goat 2 1 3 2 nannies and 1 kid Drinking, Walking
2013 12 2-Aug-13 12:00:00 T Mountain Goat 1 1 Billy? Licking
2013 12 3-Aug-13 10:25:59 10:27:54 M 30 3 Mountain Goat 1 1 2 Nanny and kid Drinking, Walking
2013 12 3-Aug-13 12:00:00 T Mountain Goat 1 1 Adult Licking
2013 12 4-Aug-13 8:40:21 8:52:12 M 60 6 Mountain Goat 1 1 2 Nanny and kid Licking, Resting
2013 12 4-Aug-13 10:26:24 10:31:41 M 60 6 Mountain Goat 5 2 7 4 nannies and 2 kids; 1 billy Licking, Walking
2013 12 4-Aug-13 11:30:00 T Mountain Goat 2 1 3 2 nannies and 1 kid Licking
2013 12 4-Aug-13 12:04:19 12:05:08 M 20 2 Mountain Goat 2 1 3 2 nannies and 1 kid Licking, Drinking
2013 12 4-Aug-13 13:48:47 13:50:36 M 30 3 Mountain Goat 1 1 2 Nanny and kid Licking, Drinking
2013 12 5-Aug-13 9:56:53 9:58:55 M 20 2 Mountain Goat 4 2 6 3 nannies and 2 kids; 1 billy? Licking
2013 12 5-Aug-13 12:52:18 12:52:27 M 10 1 Mountain Goat 3 3 Billy?, two adults? Licking
2013 12 6-Aug-13 9:00:00 T Mountain Goat 1 1 Billy Licking
2013 12 6-Aug-13 12:02:00 12:13:43 M 20 2 Mountain Goat 3 2 5 Nanny and kid; 2 nannies and kid Licking
2013 12 6-Aug-13 13:00:00 T Mountain Goat 3 1 4 3 nannies and kid Licking
2013 12 7-Aug-13 12:19:11 12:22:47 M 30 3 Mountain Goat 1 1 Nanny Licking, Ruminating
2013 12 8-Aug-13 10:00:00 T Mountain Goat 1 1 2 Nanny and kid Licking
2013 12 9-Aug-13 11:00:00 T Mountain Goat 4 1 5 4 adults and 1 kid Licking
2013 12 9-Aug-13 13:00:00 T Mountain Goat 1 1 Billy? Licking
2013 12 10-Aug-13 12:39:14 12:39:23 M 10 1 Mountain Goat 1 1 2 Nanny and kid Licking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2013 12 11-Aug-13 9:16:26 9:17:27 M 20 2 Mountain Goat 1 1 2 Nanny and kid Licking, Walking, Checking out camera

2013 12 13-Aug-13 7:50:21 7:53:56 M 50 5 Mountain Goat 2 2 Billy and billy? Licking, Checking out camera
2013 12 13-Aug-13 10:25:36 10:25:45 M 10 1 Mountain Goat 1 1 Nanny? Running
2013 12 15-Aug-13 8:05:57 8:15:23 M 20 2 Mountain Goat 2 1 3 Nanny and kid; nanny Licking
2013 12 16-Aug-13 9:30:00 T Mountain Goat 1 1 Billy? Licking
2013 12 23-Aug-13 14:38:38 14:38:47 M 10 1 Mountain Goat 2 1 3 Nanny and kid; young billy? Walking
2013 12 29-Aug-13 9:37:13 9:37:22 M 10 1 Mountain Goat 1 1 Billy Walking
2013 12 1-Sep-13 10:02:58 10:22:36 M 30 3 Mountain Goat 1 1 2 Nanny and kid Licking, Checking out camera
2013 12 1-Sep-13 12:02:03 12:03:24 M 20 2 Mountain Goat 1 2 3 Nanny and 2 kids Licking, Walking
2013 12 2-Sep-13 8:47:36 8:49:34 M 20 2 Mountain Goat 2 2 4 2 nannies and 2 kids Licking, Walking
2013 12 2-Sep-13 10:06:46 10:06:55 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2013 12 7-Sep-13 9:21:04 9:21:13 M 10 1 Mountain Goat 1 2 3 Nanny and 2 kids Licking, Walking
2013 12 7-Sep-13 11:10:03 11:14:18 M 20 2 Mountain Goat 2 2 2 nannies? Licking, Walking
2013 12 9-Sep-13 0:56:28 0:56:37 M 10 1 Mountain Goat 1 1 Billy Walking
2013 12 12-Sep-13 14:00:00 T Mountain Goat 1 1 Billy? Licking
2013 12 13-Sep-13 14:00:45 14:00:54 M 10 1 Mountain Goat 1 1 2 Nanny and kid Licking, Walking

Other 2013 18 18-Aug-13 21:40:42 21:53:24 M 70 7 Mountain Goat 1 1 2 Nanny and kid Walking, Checking out camera, Browsing, Nursing
2013 18 27-Aug-13 17:27:30 17:29:55 M 30 3 Mountain Goat 2 2 4 2 nannies and 2 kids Walking, Browsing 
2013 18 27-Aug-13 18:23:03 18:23:13 M 10 1 Mountain Goat 1 1 Nanny? Walking
2013 18 21-Sep-13 8:56:36 9:03:42 M 30 3 Mountain Goat 1 1 2 Nanny and kid? Grazing
2013 18 21-Sep-13 10:38:55 11:30:35 M 110 11 Mountain Goat 1 1 2 Nanny and kid Grazing, Resting
2013 18 23-Sep-13 20:23:07 20:24:00 M 20 2 Mountain Goat 1 1 Billy? Grazing
2013 18 23-Sep-13 22:08:43 22:08:55 M 10 1 Mountain Goat 1 1 Billy? Grazing

Kerr Pit 2014 2 28-Jun-14 12:00:00 T 1 Mountain Goat 1 1 Walking
2014 2 28-Jun-14 13:00:00 T 1 Mountain Goat 2 1 3 2 adults and 1 kid Grazing
2014 2 7-Jul-14 4:30:00 T 1 Mountain Goat 1 1 White shape in distance Walking
2014 2 21-Jul-14 8:39:22 8:39:31 M 10 1 Mountain Goat 1 1 Sub-adult Walking
2014 2 21-Jul-14 9:00:46 9:00:55 M 10 1 Mountain Goat 1 1 2 Adult female and kid Walking
2014 2 28-Jul-14 15:10:31 15:10:34 M 3 1 Mountain Goat 1 1 2 Adult female and kid Walking
2014 2 4-Aug-14 6:27:15 6:27:19 M 5 1 Mountain Goat 1 1 2 Adult female and kid Walking
2014 2 7-Aug-14 11:00:00 T 1 Mountain Goat 1 1 2 Adult female and kid Standing
2014 2 7-Aug-14 19:15:00 T 1 Mountain Goat 1 1 Adult Standing, looking
2014 2 11-Aug-14 11:14:58 11:15:08 M 10 1 Mountain Goat 1 1 2 Adult female and kid Walking, grazing
2014 2 11-Aug-14 19:30:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 13-Aug-14 6:15:00 T 1 Mountain Goat 4 3 7 4 adults, 3 kids Standing, grazing
2014 2 17-Aug-14 7:45:00 T 1 Mountain Goat 2 2 2 individuals Standing, grazing
2014 2 20-Aug-14 6:30:00 T 1 Mountain Goat 3 3 Standing, grazing
2014 2 22-Aug-14 6:30:00 10:00:00 T 15 Mountain Goat 7 2 9 At least two kids Standing grazing
2014 2 22-Aug-14 11:00:00 T 1 Mountain Goat 2 2 Standing grazing
2014 2 23-Aug-14 6:15:00 6:30:00 T 2 Mountain Goat 1 1 Walking
2014 2 23-Aug-14 7:30:00 8:45:00 T 6 Mountain Goat 4 4 Grazing
2014 2 23-Aug-14 9:15:00 T 1 Mountain Goat 7 3 10 At least 3 kids Grazing
2014 2 24-Aug-14 7:43:14 7:43:16 M 3 1 Mountain Goat 1 1 Nanny yearling Walking
2014 2 24-Aug-14 19:00:00 19:15:00 T 2 Mountain Goat 1 1 Adult male Walking, urinating
2014 2 24-Aug-14 20:00:00 20:15:00 T 2 Mountain Goat 2 2 Walking
2014 2 26-Aug-14 16:30:00 T 1 Mountain Goat 2 2 Standing
2014 2 28-Aug-14 7:45:00 T 1 Mountain Goat 1 1 2 Nanny and kid Standing
2014 2 28-Aug-14 8:00:00 8:45:00 T 3 Mountain Goat 6 3 9 At least 3 kids Standing, grazing
2014 2 28-Aug-14 11:15:00 14:00:00 T 12 Mountain Goat 4 4 Standing, grazing
2014 2 28-Aug-14 18:45:00 T 1 Mountain Goat 1 1 Standing, grazing
2014 2 29-Aug-14 18:00:00 18:30:00 T 3 Mountain Goat 3 1 4 At least 1 kid Standing, grazing
2014 2 29-Aug-14 20:15:00 T 1 Mountain Goat 2 1 3 At least 1 kid Standing, grazing
2014 2 31-Aug-14 10:30:00 10:45:00 T 2 Mountain Goat 2 2 Standing, grazing
2014 2 3-Sep-14 7:15:00 7:30:00 T 2 Mountain Goat 3 3 Walking
2014 2 3-Sep-14 8:00:00 T 1 Mountain Goat 2 2 Standing
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2014 2 10-Sep-14 8:00:00 8:15:00 T 2 Mountain Goat 1 1 Standing

2014 2 10-Sep-14 16:00:00 20:15:00 T 18 Mountain Goat 7 4 11 At least 4 kids Standing, grazing
2014 2 12-Sep-14 9:45:00 10:15:00 T 3 Mountain Goat 1 1 2 Nanny and kid Standing, grazing
2014 2 12-Sep-14 19:15:00 19:45:00 T 3 Mountain Goat 1 1 2 Nanny and kid Standing, grazing
2014 2 13-Sep-14 13:30:00 14:00:00 T 3 Mountain Goat 4 4 Standing, grazing
2014 2 13-Sep-14 19:00:00 20:15:00 T 6 Mountain Goat 5 5
2014 2 14-Sep-14 16:45:00 T 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 2 14-Sep-14 17:30:00 17:45:00 T 2 Mountain Goat 1 1 One adult Grazing, walking
2014 2 14-Sep-14 18:30:00 19:25:30 M 10 1 Mountain Goat 3 1 4 One nanny, at least 1 kid Grazing walkng
2014 2 16-Sep-14 8:00:00 9:00:00 T 5 Mountain Goat 9 2 11 At least 2 kids Walking, grazing
2014 2 16-Sep-14 9:30:00 T 1 Mountain Goat 1 1 Standing, grazing
2014 2 16-Sep-14 18:30:00 T 1 Mountain Goat 2 2 Standing, grazing
2014 2 20-Sep-14 16:15:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 20-Sep-14 18:45:00 19:30:00 T 4 Mountain Goat 6 2 8 At least 2 kids Standing, grazing, walking
2014 2 21-Sep-14 17:00:00 T 1 Mountain Goat 3 1 4 One kid Walking, grazing
2014 2 22-Sep-14 7:30:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 2 23-Sep-14 19:15:00 19:30:00 T 2 Mountain Goat 1 1 Adult Walking
2014 2 24-Sep-14 8:15:00 8:45:00 T 3 Mountain Goat 4 4 Walking
2014 2 25-Sep-14 10:45:00 T 1 Mountain Goat 2 2 Standing, grazing
2014 2 25-Sep-14 13:30:00 19:45:00 T 26 Mountain Goat 5 2 7 At least two kids Standing, grazing, walking
2014 2 26-Sep-14 9:15:00 10:30:00 T 6 Mountain Goat 1 1 2 Nanny and kid Standing, grazing, walking
2014 2 26-Sep-14 11:00:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 26-Sep-14 17:30:00 18:45:00 T 6 Mountain Goat 2 2 Standing, grazing, walking
2014 2 27-Sep-14 7:45:00 7:45:11 M 11 Mountain Goat 1 1 Adult Standing, grazing, walking
2014 2 27-Sep-14 10:30:00 T 1 Mountain Goat 2 2 Standing, grazing, walking
2014 2 27-Sep-14 13:45:00 14:15:00 T 3 Mountain Goat 3 3 Standing, grazing
2014 2 27-Sep-14 16:45:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 27-Sep-14 18:30:00 19:00:00 T 3 Mountain Goat 1 1 2 Nanny and kid Walking
2014 2 28-Sep-14 7:15:00 8:00:00 T 4 Mountain Goat 1 1 2 Nanny and kid Standing, grazing, walking
2014 2 28-Sep-14 15:00:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 29-Sep-14 14:45:00 T 1 Mountain Goat 2 1 3 2 adults 1 kid Standing, grazing
2014 2 30-Sep-14 13:00:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 30-Sep-14 17:45:00 T 1 Mountain Goat 1 1 Adult Standing
2014 2 2-Oct-14 10:15:00 10:45:00 T 3 Mountain Goat 2 2 1 adult 1 yearling Standing, grazing
2014 2 2-Oct-14 13:15:00 14:00:00 T 4 Mountain Goat 3 3 2 adult 1 yearling Standing, grazing
2014 2 4-Oct-14 15:30:00 T 1 Mountain Goat 1 1 2 1 adult 1 kid Standing, grazing
2014 2 5-Oct-14 9:00:00 9:15:00 T 2 Mountain Goat 1 1 Adult Standing, grazing
2014 2 5-Oct-14 9:45:00 11:00:00 T 6 Mountain Goat 1 1 Adult Standing, grazing
2014 2 6-Oct-14 13:45:00 T 1 Mountain Goat 2 2 Adult and yearling Standing, grazing
2014 2 6-Oct-14 17:00:00 17:30:00 T 3 Mountain Goat 1 1 Adult Standing, grazing
2014 3 23-Jun-14 19:00:00 T 1 Mountain Goat 1 1 White shape in distance on far slope Walking
2014 3 25-Jun-14 22:15:01 22:15:10 M 10 1 Mountain Goat 3 3 White shapes in distance
2014 3 3-Aug-14 6:30:01 6:30:10 M 10 1 Mountain Goat 1 1 Adult Walking
2014 3 7-Aug-14 6:15:01 6:15:10 M 10 1 Mountain Goat 1 1 Adult Grazing, walking
2014 4 24-Jun-14 10:00:01 10:00:10 M 10 1 Mountain Goat 5 5 5 individuals Walking
2014 4 24-Jun-14 10:30:00 12:00:10 M 77 7 Mountain Goat 2 2 4 Appears to be multiples adults and possibly kids Grazing
2014 4 25-Jun-14 6:45:00 6:45:10 M 11 1 Mountain Goat 2 2 4 Appears to be two kids and two adults Grazing
2014 4 25-Jun-14 9:00:00 10:00:10 M 45 4 Mountain Goat 1 2 3 Appears to be one adult and two kids Grazing
2014 4 25-Jun-14 12:15:00 12:30:10 M 22 2 Mountain Goat 1 1 2 One adult, one kid Grazing
2014 4 25-Jun-14 13:00:00 13:30:10 M 30 3 Mountain Goat 4 1 5 Four adults, one kid Grazing
2014 4 25-Jun-14 14:15:00 16:30:10 M 100 9 Mountain Goat 2 3 5 Two adults, 3 kids Grazing, standing
2014 4 25-Jun-14 17:00:00 17:15:10 M 20 2 Mountain Goat 1 2 3 One adult, two kids Walking
2014 4 26-Jun-14 5:15:00 T 1 Mountain Goat 1 1 2 One adult, one kid Walking, grazing
2014 4 26-Jun-14 7:15:00 8:30:10 M 60 6 Mountain Goat 3 2 5 Three adults, two kids Walking, grazing
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2014 4 26-Jun-14 9:15:00 11:00:00 T 1 Mountain Goat 2 3 5 Two groups. One with one adult, one kid. One group 

with what appears to be one adult two kids
Walking, grazing

2014 4 26-Jun-14 12:30:00 13:30:00 M 45 4 Mountain Goat 4 1 5 4 adults and one kid Grazing
2014 4 27-Jun-14 5:15:00 7:15:00 M 89 8 Mountain Goat 1 1 2 One adult, one kid Grazing, standing
2014 4 27-Jun-14 14:30:00 14:30:10 M 11 1 Mountain Goat 4 1 5 Four adults, one kid Grazing, standing
2014 4 28-Jun-14 6:00:00 6:30:10 M 33 3 Mountain Goat 1 1 Large adult Grazing, standing
2014 4 28-Jun-14 8:45:00 8:45:10 M 11 1 Mountain Goat 1 1 2 One adult, one kid Grazing standing
2014 4 28-Jun-14 9:00:00 9:00:10 M 11 1 Mountain Goat 1 1 One adult Grazing standing
2014 4 28-Jun-14 10:45:00 11:15:10 M 23 2 Mountain Goat 2 1 3 Two adults, one kid Grazing standing
2014 4 28-Jun-14 12:45:00 15:00:10 M 40 4 Mountain Goat 3 1 4 3 adults, 1 kid Walking
2014 4 28-Jun-14 16:15:00 16:45:10 M 33 3 Mountain Goat 3 1 4 3 adults, 1 kid Walking, grazing
2014 4 28-Jun-14 19:00:00 19:00:10 M 11 1 Mountain Goat 1 1 White shape, likely a goat Walking
2014 4 28-Jun-14 20:15:00 20:30:10 M 12 1 Mountain Goat 1 1 2 One adult, one kid Walking, grazing
2014 4 29-Jun-14 9:30:00 10:30:10 M 45 4 Mountain Goat 3 1 4 Three adults, 1 kid Walking, grazing, standing
2014 4 29-Jun-14 12:00:00 12:15:10 M 12 1 Mountain Goat 2 2 4 2 adults, 2 kids Standing grazing
2014 4 29-Jun-14 13:15:00 T 1 Mountain Goat 1 1 Adult Standing
2014 4 2-Jul-14 11:45:00 11:45:10 M 11 1 Mountain Goat 1 1 2 1 adult, 1 kid Standing
2014 4 4-Jul-14 13:00:00 13:45:10 M 34 3 Mountain Goat 1 1 Adult Walking
2014 4 5-Jul-14 11:15:00 11:45:10 M 33 3 Mountain Goat 1 1 Adult Walking, grazing
2014 4 5-Jul-14 15:00:00 15:30:10 M 23 2 Mountain Goat 1 1 Adult Walking, grazing
2014 4 5-Jul-14 15:45:00 T 1 Mountain Goat 2 1 3 2 adults, 1 kid Walking, grazing
2014 4 5-Jul-14 16:15:00 17:00:10 M 44 4 Mountain Goat 3 3 3 adults Walking, grazing
2014 4 6-Jul-14 4:30:01 5:00:10 M 32 3 Mountain Goat 1 1 Walking
2014 4 6-Jul-14 12:55:16 14:30:00 M 27 2 Mountain Goat 3 1 4 Two adults, 1 kid, 1 juvenile Walking
2014 4 6-Jul-14 16:15:00 T 1 Mountain Goat 3 1 4 Two adults, 1 kid, 1 juvenile Walking
2014 4 7-Jul-14 6:15:00 7:15:00 M 45 4 Mountain Goat 1 1 1 Adult Walking, grazing
2014 4 7-Jul-14 9:00:00 9:00:10 M 11 1 Mountain Goat 1 1 1 Adult Walking, grazing
2014 4 8-Jul-14 12:45 14:15:00 M 67 6 Mountain Goat 3 1 4 3 adults 1 kid Walking, grazing
2014 4 8-Jul-14 15:15:00 15:30:10 M 22 2 Mountain Goat 2 1 3 2 adults 1 kid Walking, grazing
2014 4 8-Jul-14 17:15:00 18:00:00 M 34 3 Mountain Goat 7 4 11 7 adults, 4 kids Grazing
2014 4 8-Jul-14 19:30:00 20:00:10 M 33 3 Mountain Goat 1 1 2 1 adult 1 kid Grazing, walking
2014 4 9-Jul-14 7:15:01 7:30:01 M 21 2 Mountain Goat 1 1 2 1 adult 1 kid Grazing, walking
2014 4 9-Jul-14 8:00:00 8:15:10 M 12 1 Mountain Goat 2 2 4 2 adults 2 kids Grazing, walking
2014 4 9-Jul-14 8:30:00 9:45:10 M 60 6 Mountain Goat 3 3 6 3 adults 3 kids Grazing, walking
2014 4 9-Jul-14 10:15:00 10:30:10 M 22 2 Mountain Goat 1 2 3 1 adult 2 kids Grazing, walking
2014 4 9-Jul-14 11:00:00 11:00:10 M 11 1 Mountain Goat 1 1 2 1 adult 1 kid Grazing, walking
2014 4 9-Jul-14 13:00:00 14:45:10 M 88 8 Mountain Goat 3 3 3 individuals Grazing, walking, standing
2014 4 10-Jul-14 8:30:00 9:30:10 M 55 5 Mountain Goat 4 4 5 indviduals Grazing, walking, standing
2014 4 11-Jul-14 14:15:00 15:00:00 T 4 Mountain Goat 1 1 1 adult Grazing, walking
2014 4 12-Jul-14 8:00:00 8:15:10 M 22 2 Mountain Goat 1 1 1 large adult Walking
2014 4 12-Jul-14 8:45:00 9:00:00 T 2 Mountain Goat 1 1 1 large adult Walking
2014 4 12-Jul-14 11:00:00 11:15 T 2 Mountain Goat 2 2 1 darker 1 lighter adult Walking
2014 4 21-Jul-14 10:15:00 11:15:10 M 55 5 Mountain Goat 1 1 2 Nanny and kid Walking, standing, grazing
2014 4 21-Jul-14 13:45:00 14:30:10 M 20 2 Mountain Goat 2 1 3 2 Nanny and kid Walking, standing, grazing
2014 4 22-Jul-14 9:30:00 10:15:00 M 34 3 Mountain Goat 1 1 Billy Walking, standing, urinating
2014 4 22-Jul-14 16:15:00 17:00:10 M 44 4 Mountain Goat 1 1 Adult Walking, standing, grazing
2014 4 23-Jul-14 10:15:00 12:45:00 M 10 1 Mountain Goat 4 2 6 4 adults 2 kids Standing
2014 4 23-Jul-14 13:30:00 13:30:10 M 11 1 Mountain Goat 1 1 Adult Walking, standing
2014 4 23-Jul-14 14:15:00 15:15:10 M 40 4 Mountain Goat 4 2 6 4 adults 2 kids Walking, standing
2014 4 23-Jul-14 15:45:00 15:45:10 M 11 1 Mountain Goat 3 3 Adult Walking, standing
2014 4 25-Jul-14 7:00:00 8:15:10 M 56 5 Mountain Goat 1 1 2 Adult and kid Walking, standing, grazing
2014 4 25-Jul-14 17:30:00 19:30:10 M 89 8 Mountain Goat 2 2 4 2 adult 2 kid Walking, standing, grazing
2014 4 25-Jul-14 19:45:01 20:15:10 M 32 3 Mountain Goat 1 1 2 Adult and kid Walking, standing, grazing
2014 4 26-Jul-14 6:45:00 8:30:10 M 88 8 Mountain Goat 2 2 4 2 adult 2 kid Walking, standing, grazing
2014 4 26-Jul-14 9:15:00 10:45:00 M 80 8 Mountain Goat 3 1 4 3 Adults 1 kid Walking, standing, grazing

Page 8 of 20



Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2014 4 26-Jul-14 12:30:00 12:30:10 M 10 1 Mountain Goat 1 1 Adult Walking, standing, grazing

2014 4 27-Jul-14 8:45:01 8:45 M 10 1 Mountain Goat 1 1 Adult Standing
2014 4 27-Jul-14 9:45:00 10:00:10 M 22 2 Mountain Goat 2 2 Adult Walking, standing, grazing
2014 4 28-Jul-14 7:15:00 7:45:10 M 33 3 Mountain Goat 3 3 6 3 adults 3 kids Walking, standing, grazing
2014 4 28-Jul-14 13:30:00 14:45:10 M 26 2 Mountain Goat 1 1 2 1 adult 1 kid Walking
2014 4 28-Jul-14 17:45:00 18:15:10 M 33 3 Mountain Goat 1 1 2 1 adult 1 kid Walking
2014 4 28-Jul-14 19:00:00 19:00:10 M 11 1 Mountain Goat 1 1 Adult Standing
2014 4 28-Jul-14 19:30:00 19:30:10 M 11 1 Mountain Goat 1 1 Adult Standing
2014 4 29-Jul-14 9:00:00 9:30:10 M 22 2 Mountain Goat 1 1 Adult Standing, grazing
2014 4 29-Jul-14 10:00:00 11:00:10 M 55 5 Mountain Goat 1 1 2 Adult and kid Standing, grazing
2014 4 29-Jul-14 11:30:00 12:15:10 M 34 3 Mountain Goat 2 2 2 adults Standing, grazing, walking
2014 4 29-Jul-14 13:00:00 14:15:10 M 66 6 Mountain Goat 3 2 5 3 adult 2 kid Standing, grazing, walking
2014 4 30-Jul-14 7:00:00 8:45:10 M 78 7 Mountain Goat 2 1 3 2 adult 1 kid Standing, grazing, walking
2014 4 31-Jul-14 9:00:00 9:15:00 M 12 1 Mountain Goat 1 1 Adult Standing, grazing, walking
2014 4 31-Jul-14 10:00:00 T 1 Mountain Goat 1 1 Adult Standing, grazing
2014 4 1-Aug-14 6:30:00 8:00:11 M 77 7 Mountain Goat 3 3 6 3 adults 3 kids Standing, grazing, walking
2014 4 1-Aug-14 8:30:00 9:00:10 M 23 2 Mountain Goat 2 1 3 2 adults 1 kid Standing, grazing
2014 4 1-Aug-14 9:15:01 9:15:10 M 10 1 Mountain Goat 1 1 Adult Running
2014 4 1-Aug-14 9:45:00 12:15:00 T 11 Mountain Goat 4 3 7 4 adult 3 kid Standing, grazing, walking
2014 4 1-Aug-14 13:45:00 14:30:10 M 14 1 Mountain Goat 0 3 3 2 adults 1 kid Standing, grazing, walking
2014 4 1-Aug-14 17:00:00 17:15:10 M 22 2 Mountain Goat 1 1 2 Adult and kid Standing, walking
2014 4 1-Aug-14 19:15:00 19:30:00 T 2 Mountain Goat 1 1 Adult Standing, walking
2014 4 1-Aug-14 20:45:00 21:00:10 M 22 2 Mountain Goat 2 1 3 2 adults 1 kid Standing, grazing, walking
2014 4 2-Aug-14 14:00:00 15:00:00 T 4 Mountain Goat 2 1 3 2 adults 1 kid Standing, grazing, walking
2014 4 2-Aug-14 17:15:00 17:15:10 M 11 1 Mountain Goat 1 1 2 Adult and kid Standing, grazing, walking
2014 4 3-Aug-14 5:45:00 6:45:10 M 55 5 Mountain Goat 1 1 2 Adult and kid Standing, grazing, walking
2014 4 3-Aug-14 10:15:00 13:30:00 T 14 Mountain Goat 4 3 7 4 adult 3 kid Standing, grazing, walking
2014 4 3-Aug-14 16:30:00 17:15:10 M 14 1 Mountain Goat 3 1 4 3 adults 1 kid Standing, grazing, walking
2014 4 4-Aug-14 7:30:00 7:30:10 M 11 1 Mountain Goat 1 1 Adult Standing
2014 4 4-Aug-14 7:45:00 7:45:10 M 11 1 Mountain Goat 1 1 2 Adult and kid Walking
2014 4 4-Aug-14 8:00:00 8:15:10 M 22 2 Mountain Goat 2 2 Adults Standing
2014 4 4-Aug-14 9:30:00 11:00:00 M 10 1 Mountain Goat 3 2 5 3 adults 2 kid Standing, grazing, walking
2014 4 5-Aug-14 12:15:00 12:45:10 M 23 2 Mountain Goat 2 1 3 2 adults 1 kid Standing, grazing, walking
2014 4 5-Aug-14 14:00:00 14:00:10 M 11 1 Mountain Goat 1 1 2 1 adult 1 kid Standing, grazing, walking
2014 4 5-Aug-14 14:30:00 15:15:10 M 44 4 Mountain Goat 1 2 3 2 adult 2 kid Standing, grazing, walking
2014 4 7-Aug-14 6:00:00 8:30:00 M 111 11 Mountain Goat 3 2 5 3 adults 2 kids Standing, grazing, walking
2014 4 7-Aug-14 12:19:48 14:30:09 M 88 8 Mountain Goat 3 2 5 3 adults 2 kids Standing, grazing, walking
2014 4 8-Aug-14 11:30:00 12:15:10 M 32 3 Mountain Goat 1 1 2 Adult and kid Standing, grazing
2014 4 8-Aug-14 12:45:00 14:15:00 M 40 4 Mountain Goat 2 1 3 Adult and kid Walking
2014 4 8-Aug-14 14:45:00 14:45:10 M 11 1 Mountain Goat 2 1 3 Adults and kid Walking, grazing, standing
2014 4 10-Aug-14 10:30:00 11:30:10 M 55 5 Mountain Goat 1 1 Adult Walking, standing, grazing
2014 4 10-Aug-14 12:30:00 12:30:10 M 11 1 Mountain Goat 1 1 Adult Walking, standing
2014 4 10-Aug-14 13:00:00 13:15:10 M 22 2 Mountain Goat 1 1 Adult Walking
2014 4 11-Aug-14 9:45:00 10:15:00 T 3 Mountain Goat 1 1 2 Adult and kid Walking
2014 4 12-Aug-14 6:30:00 6:30:10 M 11 1 Mountain Goat 2 2 4 2 adults 2 kids Walking
2014 4 12-Aug-14 9:24:45 9:24:54 M 10 1 Mountain Goat 2 2 Adult and yearling Walking
2014 4 12-Aug-14 13:15:00 13:30:00 T 2 Mountain Goat 1 1 2 Adult and kid Walking, standing

Sulphurets Pit 2014 5 5-Aug-14 8:30:00 T 1 Mountain Goat 1 1 Adult Standing
2014 5 10-Sep-14 7:30:00 11:45:00 T 18 Mountain Goat 1 1 Adult Walking, climbing
2014 5 10-Sep-14 13:00:00 18:30:00 T 23 Mountain Goat 1 1 2 Adult and kid Grazing, walking
2014 5 11-Sep-14 8:00:00 11:45:00 T 16 Mountain Goat 2 2 Adults Grazing
2014 5 14-Sep-14 14:00:00 T 1 Mountain Goat 1 1 Adult Standing
2014 5 17-Sep-14 11:45:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 5 20-Sep-14 18:15:00 20:00:00 T 8 Mountain Goat 3 2 5 3 adults 2 kids Standing
2014 5 22-Sep-14 14:00:00 T 1 Mountain Goat 1 1 Adult Standing, grazing
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
2014 5 25-Sep-14 16:45:00 T 1 Mountain Goat 1 1 Adult Standing
2014 5 27-Sep-14 13:30:00 16:00:00 T 11 Mountain Goat 3 3 Standing, grazing, walking
2014 5 28-Sep-14 11:30:00 17:30:00 T 25 Mountain Goat 1 1 Adult Standing, grazing, walking
2014 5 29-Sep-14 19:15:00 T 1 Mountain Goat 2 2 Adult Standing
2014 5 1-Oct-14 18:45:00 19:00:00 T 2 Mountain Goat 1 1 Adult Standing
2014 5 2-Oct-14 16:15:00 T 1 Mountain Goat 2 2 Standing
2014 5 3-Oct-14 18:15:00 19:00:00 T 4 Mountain Goat 1 1 2 Adult and kid Standing, grazing
2014 5 4-Oct-14 18:00:00 18:15:00 T 2 Mountain Goat 1 1 Adult Walking, grazing
2014 5 5-Oct-14 12:00:00 14:30:00 T 11 Mountain Goat 2 2 Walking, grazing

Mitchell Pit 2014 6 12-Jul-14 8:30:00 T 1 Mountain Goat 2 1 3 Two adults one kid Grazing
2014 6 2-Aug-14 18:43:52 18:44:01 M 10 1 Mountain Goat 1 1 Adult billy Looking
2014 6 3-Sep-14 19:30:00 19:37:22 M 21 2 Mountain Goat 3 1 4 2 nannies, 1 kid, 1 yearling Grazing
2014 6 7-Sep-14 14:41:36 14:42:31 M 18 2 Mountain Goat 1 1 2 Nanny and kid Grazing, walking, checks out camera
2014 6 11-Sep-14 15:45:00 16:15:00 T 3 Mountain Goat 2 2 Grazing, walking
2014 7 26-Jun-14 7:30:00 7:30:10 M 11 1 Mountain Goat 1 1 One adult Grazing
2014 7 1-Jul-14 6:30:00 6:30:10 M 11 1 Mountain Goat 1 1 One adult Grazing, walking

Other 2014 8 14-Jul-14 14:45:00 T 1 Mountain Goat 1 1 White, adult Grazing
2014 8 17-Jul-14 16:15:00 17:00:00 M 10 1 Mountain Goat 1 1 White adult Laying down
2014 8 21-Jul-14 13:00:00 13:15:00 T 2 Mountain Goat 1 1 Adult billy Grazing
2014 8 23-Jul-14 10:00:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 8 26-Jul-14 13:00:00 T 1 Mountain Goat 2 2 Adults Walking, climbing
2014 8 28-Jul-14 13:45:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 8 28-Jul-14 18:00:00 19:45:00 M 18 1 Mountain Goat 1 1 Adult Rolling in dirt
2014 8 28-Jul-14 20:15:00 T 1 Mountain Goat 1 1 Adult Walking
2014 8 30-Jul-14 21:30:00 T 1 Mountain Goat 1 1 2 Nanny and kid Grazing
2014 8 30-Jul-14 21:45:03 21:45:11 M 9 1 Mountain Goat 1 1 Adult nanny Walking
2014 8 30-Jul-14 21:47:30 21:50:24 M 50 5 Mountain Goat 1 1 2 Nanny and kid Standing, checking out camera
2014 8 31-Jul-14 17:00:00 19:30:00 T 11 Mountain Goat 1 1 Adult Grazing, standing, laying in dirt
2014 8 11-Aug-14 9:00:00 12:00:00 T 13 Mountain Goat 1 1 Adult Laying in dirt, walking
2014 9 23-Jun-14 19:53:00 20:00:00 M 11 1 Mountain Goat 1 1 Billy, sub-adult Walking
2014 9 28-Jun-14 0:35:50 0:36:40 M 2 Mountain Goat 1 1 Billy adult Walking
2014 9 2-Jul-14 6:32:22 6:32:32 M 10 1 Mountain Goat 1 1 Adult Billy Walking, looking at camera
2014 9 2-Jul-14 7:15:00 8:51:26 M 10 1 Mountain Goat 1 1 Billy, adult Walking, standing
2014 9 2-Jul-14 15:10:59 15:15:00 M 11 1 Mountain Goat 1 1 Billy Adult Standing, walking, looking
2014 9 3-Jul-14 8:56:28 9:04:41 M 51 5 Mountain Goat 5 1 6 3 adult nanny, 1 adult billy, 1 yearling, 1 kid Walking, looking at camera
2014 9 6-Jul-14 7:57:56 8:12:13 M 31 3 Mountain Goat 1 1 Billy Adult Defecating, sitting, walking
2014 9 6-Jul-14 8:15:00 11:30:00 T 17 Mountain Goat 1 1 Billy Adult Standing
2014 9 7-Jul-14 18:51:07 19:55:35 M 44 4 Mountain Goat 1 1 Billy adult Standing, laying, scratching
2014 9 8-Jul-14 9:51:23 9:51:33 M 10 1 Mountain Goat 1 1 Billy subadult Checking out camera
2014 9 17-Jul-14 4:00:00 T 1 Mountain Goat 1 1 Adult, Standing
2014 9 20-Jul-14 19:50:35 20:30:00 M 73 7 Mountain Goat 1 1 Adult billy Rolling in dirt, standing grazing
2014 9 6-Aug-14 12:32:38 12:33:27 M 20 2 Mountain Goat 1 1 Adult billy Looking walking
2014 9 18-Aug-14 12:43:38 16:45:00 M 40 4 Mountain Goat 2 1 3 Billy, nanny, kid Walking, looking
2014 9 18-Aug-14 18:45:00 T 1 Mountain Goat 2 1 3 Billy, nanny, kid Walking
2014 9 20-Aug-14 6:16:40 7:15:00 M 24 2 Mountain Goat 1 1 Adult billy Standing, rolling in soil
2014 9 25-Aug-14 12:57:17 16:29:09 M 34 2 Mountain Goat 1 1 Adult billy Walking, rolling in soil, checks out camera
2014 9 3-Sep-14 8:15:00 10:00:00 T 8 Mountain Goat 2 2 Adults Rolling in soil
2014 9 9-Sep-14 7:15:00 T 1 Mountain Goat 3 3 Adults Standing
2014 9 13-Sep-14 21:05:56 21:06:05 M 10 1 Mountain Goat 1 1 Large adult billy Walking, checking out camera
2014 9 29-Sep-14 10:32:19 14:15:00 M 35 2 Mountain Goat 1 1 Large adult billy Checks out camera, walking, rolling in soil
2014 9 29-Sep-14 19:54:31 19:54:42 M 10 1 Mountain Goat 1 1 Large adult billy Walking
2014 9 29-Sep-14 22:59:30 22:59:39 M 10 1 Mountain Goat 1 1 Large adult billy Walking, checks out camera

Ted Morris Creek 2014 10 27-Jun-14 6:20:35 6:20:44 M 10 1 Mountain Goat 1 1 Adult, nanny Standing
2014 10 27-Jun-14 14:19:58 14:20:07 M 10 1 Mountain Goat 0 1 1 Kid Standing
2014 10 27-Jun-14 19:15:51 19:16:44 M 20 2 Mountain Goat 0 1 1 Kid Standing, grazing
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Ted Morris Creek 2014 10 27-Jun-14 22:05:21 22:05:31 M 10 1 Mountain Goat 0 1 1 Nanny and kid Walking, checking out camera

2014 10 29-Jun-14 8:40:50 8:40:59 M 10 1 Mountain Goat 1 1 Adult billy Standing, grazing
2014 10 29-Jun-14 9:18:00 9:18:09 M 10 1 Mountain Goat 1 1 Adult Checking out camera
2014 10 29-Jun-14 9:51:10 9:51:57 M 17 2 Mountain Goat 1 2 3 One nanny, two kids Walking, checking out camera
2014 10 29-Jun-14 21:03:37 21:05:11 M 16 2 Mountain Goat 1 1 Adult Nanny Checking out camera
2014 10 29-Jun-14 21:05:56 21:06:05 M 10 1 Mountain Goat 0 1 1 One kid Frollicking
2014 10 29-Jun-14 21:30:00 21:31:38 M 3 1 Mountain Goat 1 1 Adult Checking out camera
2014 10 30-Jun-14 7:49:05 7:49:14 M 10 1 Mountain Goat 1 1 Adult nanny Walking, grazing
2014 10 30-Jun-14 7:51:48 7:51:57 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking, grazing
2014 10 30-Jun-14 8:00:00 8:00:10 M 10 1 Mountain Goat 2 2 4 One billy, one nanny, two kids Grazing, playing
2014 10 30-Jun-14 20:45:24 20:45:34 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 10 1-Jul-14 8:06:23 8:07:39 M 20 2 Mountain Goat 3 2 5 Three adults, two kids Walking
2014 10 1-Jul-14 15:29:28 15:29:37 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 10 1-Jul-14 22:52:56 22:53:05 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 10 2-Jul-14 8:04:52 8:05:01 M 10 1 Mountain Goat 3 3 Three nannies Walking, grazing
2014 10 9-Jul-14 12:32:31 12:32:41 M 10 1 Mountain Goat 1 1 Yearling Looking, standing
2014 10 9-Jul-14 21:41:05 21:41:15 M 10 1 Mountain Goat 1 1 Yearling Walking, checking out camera
2014 10 10-Jul-14 20:58:08 20:58:17 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking, checking out camera
2014 10 11-Jul-14 5:55:21 5:56:14 M 18 2 Mountain Goat 1 1 Nanny Standing, looking
2014 10 11-Jul-14 23:03:47 23:03:50 M 4 1 Mountain Goat 1 1 Yearling Walking on vegetated slope in foreground from left to 

right
2014 10 14-Jul-14 22:48:51 22:49:01 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 10 17-Jul-14 2:04:38 2:04:47 M 10 1 Mountain Goat 1 1 Billy Walking
2014 10 19-Jul-14 12:33:33 12:33:41 M 9 1 Mountain Goat 1 1 Billy Walking
2014 10 22-Jul-14 7:09:47 7:11:48 M 30 3 Mountain Goat 2 2 4 Two nannies, two kids/yearlings Checking out camera, walking, standing
2014 10 25-Jul-14 12:53:34 12:55:47 M 30 3 Mountain Goat 1 1 2 Nanny and kid Checking out camera, walking
2014 10 26-Jul-14 7:46:49 7:46:59 M 10 1 Mountain Goat 1 1 Nanny Urinating
2014 10 26-Jul-14 13:12:31 13:12:38 M 8 1 Mountain Goat 1 1 Billy Walking
2014 10 16-Aug-14 5:40:02 5:40:11 M 10 1 Mountain Goat 1 1 Billy Walking, checks out camera
2014 10 27-Aug-14 11:04:24 11:04:33 M 10 1 Mountain Goat 1 1 2 Nanny and kid Walking
2014 10 12-Sep-14 10:41:33 10:41:42 M 10 1 Mountain Goat 1 1 Billy yearling Grazing, standing
2014 10 26-Sep-14 7:12:12 7:12:21 M 10 1 Mountain Goat 1 1 Large adult billy Standing, walking
2014 10 2-Oct-14 2:12:25 2:12:34 M 10 1 Mountain Goat 1 1 Adult billy Walking
2014 10 7-Oct-14 3:25:43 3:25:52 M 10 1 Mountain Goat 1 1 Adult billy Walking, standing

Other 2014 11 26-Jun-14 5:30:01 5:45:00 M 11 1 Mountain Goat 1 1 Adults Grazing
2014 11 26-Jun-14 9:10:58 9:12:48 M 30 3 Mountain Goat 1 1 Billy Standing, walking, looking
2014 11 27-Jun-14 5:30:01 6:00:10 M 20 2 Mountain Goat 1 1 Adult Walking
2014 11 7-Jul-14 9:45:00 T 1 Mountain Goat 1 1 Adult Walking
2014 11 9-Jul-14 15:45:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 11 22-Jul-14 6:00:01 6:00:10 M 10 1 Mountain Goat 1 1 Adult Grazing, standing
2014 11 30-Jul-14 19:45:00 20:00:10 T 12 1 Mountain Goat 1 1 Adult Walking, grazing
2014 11 10-Aug-14 17:34:48 17:34:54 M 7 1 Mountain Goat 1 1 Adult Billy Walking
2014 11 20-Aug-14 15:00:00 T 1 Mountain Goat 1 1 Adult Walking, grazing
2014 11 26-Aug-14 5:43:09 5:43:14 M 5 1 Mountain Goat 1 1 Adult billy Walking
2014 11 27-Aug-14 17:00:00 T 1 Mountain Goat 1 1 Adult billy Standing, grazing
2014 11 28-Aug-14 6:25:25 6:25:31 M 6 1 Mountain Goat 1 1 Large adult billy Walking
2014 11 29-Aug-14 20:17:56 20:30:10 M 21 2 Mountain Goat 1 1 Adult billy Walking, grazing, standing
2014 11 2-Sep-14 6:08:10 6:08:19 M 10 1 Mountain Goat 1 1 Adult billy Walking, grazing
2014 11 3-Sep-14 6:42:38 6:42:47 M 10 1 Mountain Goat 1 1 Adult billy Walking, grazing
2014 11 3-Sep-14 22:07:28 22:08:18 M 20 2 Mountain Goat 1 1 Adult billy Walking, grazing, standing
2014 11 5-Sep-14 1:49:19 1:49:28 M 10 1 Mountain Goat 1 1 Adult billy Walking, grazing, standing
2014 12 12-Jul-14 14:45:00 15:00:00 T 2 Mountain Goat 1 1 White adult Walking,grazing

Ted Morris Creek 2014 19 26-Jun-14 16:30:00 17:36:46 T 12 1 Mountain Goat 4 4 Grazing, bedded
2014 19 26-Jun-14 18:45:00 T 1 Mountain Goat 2 2 Adult and yearling Grazing, walking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Ted Morris Creek 2014 19 26-Jun-14 20:42:38 20:42:47 M 10 1 Mountain Goat 1 1 Fur differs from other previously counted individuals Investigating camera, walking

2014 19 27-Jun-14 12:11:54 12:12:06 M 10 1 Mountain Goat 1 1 Investigating camera, walking
2014 19 27-Jun-14 12:30:00 T 1 Mountain Goat 3 3 2 adults and yearling Grazing, walking
2014 19 27-Jun-14 14:47:41 14:47:53 M 10 1 Mountain Goat 1 1 Investing camera, grazing
2014 19 27-Jun-14 16:35:13 16:39:05 M 40 4 Mountain Goat 2 2 2nd individual appears part way through series Investigating camera, grazing
2014 19 27-Jun-14 18:45:00 T 1 Mountain Goat 1 1 Standing
2014 19 27-Jun-14 19:06:35 19:06:44 M 10 1 Mountain Goat 1 1 Investigating camera, grazing
2014 19 28-Jun-14 6:42:21 6:42:34 M 10 1 Mountain Goat 1 1 Investigating camera, grazing
2014 19 28-Jun-14 17:27:37 17:27:49 M 10 1 Mountain Goat 1 1 Investigating camera
2014 19 28-Jun-14 18:11:37 18:30:00 M 10 1 Mountain Goat 1 1 Standing
2014 19 28-Jun-14 18:57:58 19:00:00 M 21 2 Mountain Goat 4 4 2 adults, 2 juvenile Investigating camera, standing, playing (juveniles)
2014 19 29-Jun-14 6:28:36 6:30:35 M 20 2 Mountain Goat 1 1 Adult Investigating camera, grazing
2014 19 29-Jun-14 12:30:00 T 1 Mountain Goat 1 1 Adult Bedded
2014 19 29-Jun-14 17:15:00 17:15:10 M 11 1 Mountain Goat 1 1 Adult Grazing, walking
2014 19 29-Jun-14 19:15:00 T 1 Mountain Goat 2 2 Adult and yearling Grazing
2014 19 30-Jun-14 16:05:14 16:07:47 M 30 3 Mountain Goat 1 1 Adult Grazing, walking
2014 19 1-Jul-14 18:20:48 18:20:59 M 10 1 Mountain Goat 1 1 Adult Investigating camera
2014 19 1-Jul-14 18:53:40 19:00:00 M 21 1 Mountain Goat 1 1 Adult Investigating camera
2014 19 1-Jul-14 21:18:32 21:19:37 M 20 2 Mountain Goat 5 5 Three adults, 2 juveniles, at least one individual 

(one horned) not counted in past (this is the max 
herd observed )

Grazing, walking

2014 19 2-Jul-14 9:00:00 9:05:36 M 11 1 Mountain Goat 2 2 2nd invidual's ear appears only Investigating camera, standing
2014 19 2-Jul-14 12:19:05 12:19:14 M 10 1 Mountain Goat 1 1 Adult Grazing
2014 19 2-Jul-14 20:00:00 T 1 Mountain Goat 1 1 Adult Grazing
2014 19 2-Jul-14 20:34:13 20:35:22 M 20 2 Mountain Goat 1 1 Adult Investigating camera, walking
2014 19 3-Jul-14 22:01:00 22:01:10 M 10 1 Mountain Goat 1 1 Investigating camera, walking
2014 19 4-Jul-14 14:30:00 14:45:00 T 2 Mountain Goat 7 7 Biggest herd recorded thus far, 2 yearlings Bedded, grazing
2014 19 4-Jul-14 15:40:03 15:40:13 M 10 1 Mountain Goat 1 1 Standing
2014 19 5-Jul-14 21:00:00 21:00:18 M 11 1 Mountain Goat 2 2 Grazing, investigating camera
2014 19 6-Jul-14 5:48:33 5:48:46 M 10 1 Mountain Goat 1 1 Investigating camera
2014 19 6-Jul-14 6:55:23 6:55:34 M 10 1 Mountain Goat 2 2 Investigating camera, grazing
2014 19 7-Jul-14 6:30:00 6:30:45 M 11 1 Mountain Goat 1 1 Adult Investigating camera
2014 19 7-Jul-14 21:34:12 21:34:24 M 10 1 Mountain Goat 1 1 Adult Investigating camera
2014 19 8-Jul-14 17:25:06 17:25:14 M 10 1 Mountain Goat 2 2 Adult Standing, grazing
2014 19 9-Jul-14 20:15:00 T 1 Mountain Goat 2 2 Adult and yearling Grazing
2014 19 10-Jul-14 18:03:16 18:03:25 M 10 1 Mountain Goat 3 3 2 adults and yearling Grazing
2014 19 10-Jul-14 19:29:54 19:30:04 M 10 1 Mountain Goat 1 1 2 One horned adult Investigating camera, grazing, standing
2014 19 11-Jul-14 9:47:57 9:48:09 M 10 1 Mountain Goat 1 1 Investigating camera
2014 19 12-Jul-14 7:00:00 T 1 Mountain Goat 2 2 Yearlings Grazing
2014 19 13-Jul-14 5:41:21 5:44:29 M 30 3 Mountain Goat 3 1 4 2 yearlings Investigating camera, grazing
2014 19 13-Jul-14 6:15:00 7:19:13 M 20 2 Mountain Goat 3 3 Adult Investigating camera
2014 19 13-Jul-14 14:14:16 14:15:23 M 21 2 Mountain Goat 1 1 Grazing
2014 19 13-Jul-14 22:55:17 22:55:29 M 10 1 Mountain Goat 1 1 Adult Investigating camera, walking
2014 19 15-Jul-14 5:58:58 5:59:08 M 10 1 Mountain Goat 1 1 Adult Investigating camera, walking
2014 19 16-Jul-14 5:56:17 5:56:27 M 10 1 Mountain Goat 2 2 Adult Investigating camera, walking
2014 19 16-Jul-14 6:38:42 6:38:51 M 10 1 Mountain Goat 4 4 2 adult, 2 yearling Investigating camera, walking
2014 19 18-Jul-14 21:09:54 21:10:06 M 10 1 Mountain Goat 1 1 Darker than all other goats Investigating camera
2014 19 20-Jul-14 10:05:00 10:05:10 M 10 1 Mountain Goat 4 4 Individuals darker than last groups counted Investigating camera, grazing
2014 19 23-Jul-14 15:35:29 15:38:20 M 40 4 Mountain Goat 1 1 Foraging
2014 19 24-Jul-14 10:09:14 10:09:26 M 10 1 Mountain Goat 2 2 Foraging
2014 19 24-Jul-14 18:00:00 T 1 Mountain Goat 1 1 Foraging
2014 19 26-Jul-14 13:28:17 13:28:19 M 2 1 Mountain Goat 1 1 Foraging
2014 19 26-Jul-14 14:57:15 14:57:19 M 4 1 Mountain Goat 1 1 Investigating Camera
2014 19 26-Jul-14 18:26:49 18:26:59 M 10 1 Mountain Goat 2 2 Foraging
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Ted Morris Creek 2014 19 26-Jul-14 18:45:00 19:00:00 T 1 Mountain Goat 3 3 Foraging

2014 19 26-Jul-14 19:07:42 19:07:52 M 10 1 Mountain Goat 2 2 Investigating Camera
2014 19 26-Jul-14 19:28:16 19:45:00 M 20 2 Mountain Goat 4 4 Foraging
2014 19 26-Jul-14 20:15:00 T 1 Mountain Goat 1 1 Foraging
2014 19 27-Jul-14 7:01:30 7:19:45 M 20 2 Mountain Goat 2 2 Investigating Camera
2014 19 27-Jul-14 7:58:48 7:58:53 M 7 1 Mountain Goat 1 1 Foraging
2014 19 27-Jul-14 19:00:00 T 1 Mountain Goat 5 5 Foraging
2014 19 27-Jul-14 19:42:44 19:42:53 M 10 1 Mountain Goat 1 1 Walking
2014 19 28-Jul-14 11:15:03 11:15:09 M 6 1 Mountain Goat 1 1 2 Adult and kid Walking
2014 19 30-Jul-14 15:14:24 15:14:34 M 10 1 Mountain Goat 2 2 Walking
2014 19 31-Jul-14 18:30:00 T 1 Mountain Goat 1 1 Foraging
2014 19 1-Aug-14 6:15:00 T 1 Mountain Goat 7 7 Foraging
2014 19 3-Aug-14 7:40:17 7:40:26 M 10 1 Mountain Goat 2 2 Walking
2014 19 4-Aug-14 6:27:58 6:28:09 M 10 1 Mountain Goat 3 3 Walking, foraging
2014 19 5-Aug-14 17:15:00 T 1 Mountain Goat 1 1 Unknown
2014 19 6-Aug-14 7:30:00 T 1 Mountain Goat 1 1 Unknown
2014 19 6-Aug-14 16:45:00 T 1 Mountain Goat 1 1 Foraging
2014 19 7-Aug-14 14:45:00 T 1 Mountain Goat 4 4 Foraging
2014 19 7-Aug-14 16:30:00 T 1 Mountain Goat 3 3 Foraging
2014 19 7-Aug-14 17:27:51 17:28:02 M 10 1 Mountain Goat 1 1 Walking
2014 19 8-Aug-14 14:37:23 14:37:36 M 10 1 Mountain Goat 3 1 4 3 adults and kid Walking, investigating camera, foraging
2014 19 9-Aug-14 15:10:06 M 10 1 Mountain Goat 3 3 Foraging, investigating camera
2014 19 16-Aug-14 18:33:55 18:34:06 M 10 1 Mountain Goat 3 1 4 3 adults and kid Foraging, walking
2014 19 28-Aug-14 8:15:00 8:24:52 M 11 1 Mountain Goat 2 2 Walking, investigating camera
2014 19 10-Sep-14 12:00:00 T 1 Mountain Goat 2 2 Foraging
2014 19 10-Sep-14 16:45:00 T 1 Mountain Goat 1 1 Unknown
2014 19 10-Sep-14 17:15:00 T 1 Mountain Goat 2 2 Foraging
2014 19 13-Sep-14 17:15:00 T 1 Mountain Goat 2 1 3 2 adults and kid Foraging
2014 19 18-Sep-14 7:15:01 7:30:00 M 11 1 Mountain Goat 2 2 Foraging
2014 19 28-Sep-14 12:45:00 13:30:00 T 4 Mountain Goat 2 2 Foraging, walking
2014 19 28-Sep-14 14:45:00 16:00:00 T 3 Mountain Goat 1 1 Foraging, walking
2014 19 28-Sep-14 16:34:08 16:34:19 M 10 1 Mountain Goat 1 1 Foraging
2014 19 28-Sep-14 20:23:00 20:30:00 M 11 1 Mountain Goat 2 2 Foraging
2014 19 30-Sep-14 7:15:00 7:15:10 M 10 1 Mountain Goat 1 1 Foraging
2014 19 4-Oct-14 23:07:09 23:07:23 M 10 1 Mountain Goat 1 1 Investigating Camera

Mitchell Pit 2014 20 31-Jul-14 17:29:17 17:30:54 M 30 3 Mountain Goat 1 1 2 Adult and kid Walking
2014 20 25-Aug-14 5:13:55 5:14:04 M 10 1 Mountain Goat 1 1 Walking
2014 20 22-Sep-14 16:19:47 17:33:43 M 100 10 Mountain Goat 1 1 Foraging
2014 20 22-Sep-14 16:30:00 17:30:00 T 5 Mountain Goat 1 1 Foraging

Kerr Pit 2015 G2 28-Aug-15 11:00:00 AM T 1 Mountain Goat 2 2 Walking
2015 G2 31-Aug-15 8:45:00 PM 9:00:00 PM T 2 Mountain Goat 3 3 Foraging
2015 G2 20-Sep-15 7:35:49 AM 7:36:16 AM M 10 1 Mountain Goat 1 1 Walking
2015 G2 20-Sep-15 6:00:00 AM T 1 Mountain Goat 1 1 Walking
2015 G2 17-Oct-15 1:45:00 PM 2:00:00 PM T 2 Mountain Goat 1 1 Foraging
2015 G2 8-Aug-15 5:30:00 AM T 1 Mountain Goat 1 1 Foraging
2015 G2 7-Aug-15 7:00:00 AM T 1 Mountain Goat 1 1 Walking up a game trail away from the camera.
2015 G2 11-Aug-15 5:45:00 PM 5:45:16 PM M 10 1 Mountain Goat 1 1 Browsing
2015 G2 20-Aug-15 5:00:00 PM T 1 Mountain Goat 1 1 2 Standing
2015 G3 22-Jun-15 7:29:31 AM 7:29:34 AM M 3 1 Mountain Goat 1 1 Running along slope
2015 G3 25-Jun-15 4:15:00 PM T 1 1 Mountain Goat 1 1 Walking along slope
2015 G3 26-Jun-15 11:49:54 AM 11:51:42 AM M 59 1 Mountain Goat 4 2 6 Grazing on slope
2015 G3 11-Jul-15 7:13:51 AM 7:13:56 AM M 4 1 Mountain Goat 1 1 brown stripe on the side Walking
2015 G3 16-Jul-15 9:23:09 PM 9:23:24 PM M 49 3 Mountain Goat 1 1 Foraging and walking away from the camera.
2015 G3 16-Jul-15 10:11:30 PM 10:11:34 PM M 5 1 Mountain Goat 1 1 Investigating camera
2015 G3 17-Jul-15 9:30:00 AM 10:00:00 AM T 12 1 Mountain Goat 2 1 3 Eating
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Kerr Pit 2015 G3 22-Jul-15 12:15:00 PM 2:15:00 PM T 8 0 Mountain Goat 1 1 2 Eating

2015 G3 22-Jul-15 4:00:00 PM T 1 0 Mountain Goat 4 4 Eating
2015 G3 22-Jul-15 5:30:00 PM T 2 0 Mountain Goat 2 2 Eating
2015 G3 23-Jul-15 4:45:00 AM 9:15:00 AM M/T 68 1 Mountain Goat 7 7 Eating
2015 G3 23-Jul-15 2:30:00 PM 3:00:00 PM M/T 12 1 Mountain Goat 1 1 Eating
2015 G3 23-Jul-15 3:18:29 PM 3:18:38 PM M 9 1 Mountain Goat 2 2 4 Walking briskly downslope
2015 G3 23-Jul-15 8:15:00 PM 8:45:00 PM M/T 24 0 Mountain Goat 2 2 Laying down
2015 G3 23-Jul-15 9:03:43 PM 9:03:44 PM M 1 1 Mountain Goat 1 1 Walking past camera
2015 G3 24-Jul-15 9:30:00 AM 12:15:00 PM T 21 0 Mountain Goat 4 3 7 Eating
2015 G3 24-Jul-15 7:30:00 PM 8:45:10 PM M/T 15 0 Mountain Goat 1 2 3 Laying down
2015 G3 25-Jul-15 7:00:00 AM 7:15:00 AM M/T 1 1 Mountain Goat 1 1 2 Eating
2015 G3 25-Jul-15 8:15:00 AM T 1 0 Mountain Goat 1 1 Eating
2015 G3 25-Jul-15 8:59:38 PM 9:00:00 PM M 10 1 Mountain Goat 1 1 2 Eating
2015 G3 26-Jul-15 7:00:00 AM 10:15:00 AM T 33 1 Mountain Goat 2 3 5 Grazing
2015 G3 26-Jul-15 8:31:00 PM 9:00:00 PM M 26 1 Mountain Goat 1 1 2 Foraging and walking
2015 G3 28-Jul-15 8:42:00 PM 8:42:08 PM M 7 1 Mountain Goat 1 1 Foraging and walking
2015 G3 28-Jul-15 11:00:00 AM 1:45:00 PM T 21 0 Mountain Goat 2 2 4 Foraging
2015 G3 28-Jul-15 9:15:00 PM 9:15:00 PM T 1 0 Mountain Goat 1 1 Foraging
2015 G3 29-Jul-15 11:00:00 AM 3:15:00 PM T 71 0 Mountain Goat 2 3 5 Foraging and walking
2015 G3 30-Jul-15 10:15:00 AM 12:30:00 PM T 9 0 Mountain Goat 2 2 4 Foraging and walking
2015 G3 30-Jul-15 3:45:00 PM 5:45:00 PM T 28 0 Mountain Goat 4 5 9 Foraging and walking
2015 G3 30-Jul-15 6:30:00 PM T 1 0 Mountain Goat 1 1 Foraging and walking
2015 G3 1-Aug-15 11:00:00 AM 11:30:00 AM T 3 0 Mountain Goat 1 1 Resting, foraging, and walking
2015 G3 2-Aug-15 11:15:00 AM 3:45:00 PM T 28 0 Mountain Goat 2 3 5 Resting, foraging, and walking
2015 G3 3-Aug-15 4:00:00 PM 8:30:04 PM M/T 42 0 Mountain Goat 2 3 5
2015 G3 7-Aug-15 6:00:00 AM 6:30:00 AM T 2 0 Mountain Goat 1 1 Walking
2015 G3 7-Aug-15 9:15:00 AM 9:30:00 AM T 11 0 Mountain Goat 1 1 Foraging and walking
2015 G3 7-Aug-15 10:44:03 AM 12:45:00 PM M 58 0 Mountain Goat 3 2 5 Male investigating females; foraging and walking
2015 G3 8-Aug-15 9:45:01 AM 10:15:02 AM M 16 1 Mountain Goat 1 1 2 Foraging and walking
2015 G3 24-Aug-15 6:30:00 AM 10:02:17 AM M/T 254 24 Mountain Goat 7 7 Walking
2015 G3 24-Aug-15 6:15:00 PM 7:45:00 PM T 7 Mountain Goat 1 1 Walking
2015 G3 24-Aug-15 8:45:00 PM M/T 17 2 Mountain Goat 1 1 Walking/Sleeping
2015 G3 25-Aug-15 8:15:00 AM 1:45:00 PM M/T 53 3 Mountain Goat 2 2 Walking
2015 G3 25-Aug-15 7:15:00 PM 8:15:00 PM T 5 Mountain Goat 10 10 Walking
2015 G3 28-Aug-15 10:20:00 AM M/T 74 8 Mountain Goat 2 2 Walking
2015 G3 28-Aug-15 5:45:00 PM T 1 Mountain Goat 1 1 Walking
2015 G3 29-Aug-15 8:45:00 AM T 1 Mountain Goat 2 2 Walking
2015 G3 29-Aug-15 12:15:00 PM 3:15:00 PM M/T 53 5 Mountain Goat 5 5 Walking
2015 G3 29-Aug-15 8:00:00 PM 8:00:56 AM M/T 21 2 Mountain Goat 1 1 2 Walking
2015 G3 30-Aug-15 12:30:00 PM 2:45:57 PM M/T 141 14 Mountain Goat 4 4 Walking
2015 G3 30-Aug-15 3:00:00 PM 6:30:28 PM M/T 225 21 Mountain Goat 4 4 Walking
2015 G3 1-Sep-15 7:30:00 AM 11:17:55 AM M/T 547 53 Mountain Goat 8 8 Walking
2015 G3 1-Sep-15 2:15:00 PM 4:00:28 PM M/T 48 4 Mountain Goat 7 2 9 Walking
2015 G3 3-Sep-15 6:15:00 AM 10:15:28 AM M/T 247 23 Mountain Goat 2 2 Sleeping
2015 G3 4-Sep-15 1:15:00 PM 1:15:28 PM M/T 11 1 Mountain Goat 1 1 Walking
2015 G3 4-Sep-15 5:30:00 PM 5:30:28 PM M/T 11 1 Mountain Goat 2 2 4 Walking
2015 G3 5-Sep-15 11:30:00 AM 11:30:28 AM M/T 11 1 Mountain Goat 1 1 2 Walking
2015 G3 5-Sep-15 1:30:00 PM T 1 Mountain Goat 1 1 Walking
2015 G3 5-Sep-15 2:45:00 PM 2:45:28 PM M/T 11 1 Mountain Goat 2 2 4 Walking
2015 G3 5-Sep-15 6:00:00 PM 6:15:28 PM M/T 23 2 Mountain Goat 1 1 Walking
2015 G3 6-Sep-15 6:41:02 PM 7:45:00 PM M/T 65 6 Mountain Goat 1 1 Walking
2015 G3 6-Sep-15 8:15:00 AM 8:47:20 PM M/T 53 5 Mountain Goat 1 1 Walking
2015 G3 7-Sep-15 1:00:00 PM 1:30:00 PM T 3 Mountain Goat 2 2 Walking
2015 G3 7-Sep-15 3:45:00 PM 6:15:28 PM M/T 90 8 Mountain Goat 3 1 4 Walking
2015 G3 8-Sep-15 11:15:00 AM 11:30:25 AM M/T 21 2 Mountain Goat 2 2 Walking
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Kerr Pit 2015 G3 8-Sep-15 11:45:00 AM T 1 Mountain Goat 4 4 Walking

2015 G3 8-Sep-15 6:15:00 PM 6:30:00 PM T 2 Mountain Goat 4 4 Walking
2015 G3 9-Sep-15 6:30:00 AM 8:30:28 AM M/T 129 12 Mountain Goat 4 4 Resting
2015 G3 9-Sep-15 10:45:00 AM 2:30:00 PM M/T 156 15 Mountain Goat 4 4 8 Walking
2015 G3 9-Sep-15 6:58:33 PM 6:58:42 PM M 4 1 Mountain Goat 1 1 2 Foraging
2015 G3 11-Sep-15 7:00:00 PM 7:00:28 PM M/T 11 1 Mountain Goat 3 3 Walking
2015 G3 12-Sep-15 7:30:00 AM 8:15:00 AM M/T 44 4 Mountain Goat 5 5 Walking
2015 G3 12-Sep-15 9:45:00 AM 11:00:00 AM T 6 Mountain Goat 4 4 Walking
2015 G3 12-Sep-15 12:30:00 PM 12:30:28 PM M/T 11 1 Mountain Goat 1 1 Walking
2015 G3 12-Sep-15 6:15:00 PM 6:15:28 AM M/T 11 1 Mountain Goat 6 6 Walking
2015 G3 12-Sep-15 7:00:00 PM 8:30:56 PM M/T 107 10 Mountain Goat 5 5 Walking
2015 G3 14-Sep-15 2:00:00 PM 3:45:00 PM M/T 28 2 Mountain Goat 2 2 Walking
2015 G3 14-Sep-15 7:15:00 PM 8:00:28 PM M/T 24 2 Mountain Goat 3 3 Walking
2015 G3 17-Sep-15 7:15:00 AM 8:31:42 AM M/T 93 9 Mountain Goat 1 1 2 Sleeping
2015 G3 18-Sep-15 5:00:00 PM 6:15:28 PM M/T 46 4 Mountain Goat 2 2 Walking
2015 G4 21-Jun-15 4:15:00 PM T 1 Mountain Goat 2 1 3 Standing
2015 G4 23-Jun-15 4:16:59 PM 4:17:08 PM M 10 1 Mountain Goat 1 1 Walking
2015 G4 24-Jun-15 10:45:00 AM 10:45:37 AM M/T 21 2 Mountain Goat 1 1 Walking
2015 G4 27-Jun-15 12:00:00 PM T 1 Mountain Goat 1 1 Standing
2015 G4 28-Jun-15 10:30:00 AM 10:30:10 AM M 10 1 Mountain Goat 1 1 Eating leaves off of a tree Eating
2015 G4 6-Jul-15 7:45:00 AM 7:45:10 AM M/T 11 1 Mountain Goat 2 1 3 Walking Running
2015 G4 7-Jul-15 8:00:00 AM 8:00:11 AM M/T 11 1 Mountain Goat 1 1 2 Walking Walking
2015 G4 13-Jul-15 10:15:00 AM 10:15:10 AM M/T 11 1 Mountain Goat 3 1 4 Walking Walking
2015 G4 14-Jul-15 7:00:00 AM 7:00:10 AM M/T 11 1 Mountain Goat 1 1 2 Walking
2015 G4 14-Jul-15 8:36:49 AM 8:36:58 AM M 10 1 Mountain Goat 1 1 2 Walking
2015 G4 17-Jul-15 2:40:46 PM 2:40:55 PM M 10 1 Mountain Goat 1 1 2 Walking
2015 G4 18-Jul-15 11:21:34 AM 11:21:43 AM M 10 1 Mountain Goat 1 1 Standing
2015 G4 19-Jul-15 9:00:00 AM 9:15:01 AM M/T 11 1 Mountain Goat 1 1 2 Walking
2015 G4 27-Aug-15 8:45:32 AM 8:46:52 AM M 29 3 Mountain Goat 1 1 Walking

Sulphurets Pit 2015 G5 27-Aug-15 5:45:00 PM 5:45:56 PM M/T 21 3 Mountain Goat 1 1 Grazing
2015 G5 5-Sep-15 5:30:00 PM 6:45:00 PM T 6 6 Mountain Goat 1 1 Grazing
2015 G5 8-Sep-15 5:30:00 PM 5:30:00 PM T 1 1 Mountain Goat 1 1 Grazing
2015 G5 8-Sep-15 7:00:00 PM 8:15:00 PM M/T 16 1 Mountain Goat 1 1 Grazing
2015 G5 11-Sep-15 3:00:00 PM 3:00:00 PM T 1 1 Mountain Goat 1 1 Grazing
2015 G5 11-Sep-15 7:30:00 PM 7:30:00 PM T 1 1 Mountain Goat 1 1 Grazing
2015 G5 19-Sep-15 12:15:42 PM 12:16:13 PM M 12 2 Mountain Goat 1 1 Grazing
2015 G5 27-Sep-15 4:45:00 PM 6:00:00 PM M/T 16 7 Mountain Goat 1 1 Grazing
2015 G5 29-Sep-15 8:45:00 AM 8:45:29 AM M/T 11 2 Mountain Goat 1 1 Grazing
2015 G5 8-Oct-15 12:45:00 PM 1:30:00 PM M/T 14 5 Mountain Goat 1 1 Grazing
2015 G5 8-Oct-15 2:15:00 PM 2:15:28 PM M/T 11 2 Mountain Goat 1 1 Grazing
2015 G5 8-Oct-15 5:45:00 PM 5:45:00 PM T 1 1 Mountain Goat 1 1 Grazing
2015 G5 10-Oct-15 8:30:07 AM 9:00:00 AM M/T 20 4 Mountain Goat 1 1 Grazing
2015 G5 19-Oct-15 5:00:00 PM 5:30:00 PM T 3 3 Mountain Goat 1 1 Grazing
2015 G5 20-Oct-15 2:30:00 PM 2:30:28 PM M/T 11 2 Mountain Goat 1 1 Grazing

Mitchell Pit 2015 G6 9-Aug-15 5:55:01 AM 5:55:10 AM M 10 1 Mountain Goat 1 1 Just an ear viewed
2015 G6 4-Oct-15 8:30:00 AM 8:30:00 AM T 1 1 Mountain Goat 4 4 Grazing

Other 2015 G8 27-Jun-15 10:26:59 PM 10:28:50 PM M 70 7 Mountain Goat 1 1 Interested in camera
2015 G8 27-Jun-15 10:30:00 PM T 1 0 Mountain Goat 4 1 5 Standing
2015 G8 28-Jun-15 6:00:00 AM 7:30:00 AM T 11 0 Mountain Goat 5 1 6 Lying down
2015 G8 28-Jun-15 7:41:37 AM 7:48:06 AM M 60 6 Mountain Goat 2 2 Interested in camera
2015 G8 30-Jun-15 4:15:00 PM T 1 Mountain Goat 1 1 2 Walking
2015 G8 30-Jun-15 4:24:33 PM 4:25:32 PM M 60 6 Mountain Goat 1 1 Interested in camera
2015 G8 30-Jun-15 4:30:00 AM 5:30:00 AM T 5 Mountain Goat 1 1 Walking
2015 G8 1-Jul-15 10:15:00 PM 10:45:00 PM T 4 Mountain Goat 3 3 Walking
2015 G8 2-Jul-15 10:00:00AM T 1 Mountain Goat 3 2 5 Walking
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Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Other 2015 G8 23-Aug-15 9:00:01 PM 9:00:10 PM M 10 1 Mountain Goat 1 1 Standing
Ted Morris Creek 2015 G10 29-Jun-15 4:15:00 AM T 2 Mountain Goat 0 1 1 Standing

2015 G10 1-Jul-15 4:42:22 AM 4:43:05 AM M 30 3 Mountain Goat 1 1 investigating camera
2015 G10 17-Jul-15 5:07:18 AM 5:17:18 AM M 10 1 Mountain Goat 1 1 Walking
2015 G10 19-Sep-15 5:30:00 PM 5:30:28 PM M/T 11 2 Mountain Goat 1 1 Walking

Other 2015 G11 6-Sep-15 2:15:10 PM 2:15:22 PM M 5 1 Mountain Goat 1 1 Walking
2015 G11 7-Sep-15 6:45:00 PM 6:45:28 PM M/T 11 2 Mountain Goat 1 1 Standing
2015 G11 12-Sep-15 7:30:00 AM 7:30:28 AM M/T 11 2 Mountain Goat 2 2 Walking

Ted Morris Creek 2015 G19 21-Jun-15 6:48:41 PM 6:48:50 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 22-Jun-15 11:00:00 AM T 1 Mountain Goat 1 1 Standing
2015 G19 22-Jun-15 1:00:00 PM T 1 Mountain Goat 3 3 Goat lying on ice
2015 G19 22-Jun-15 3:00:00 PM T 1 Mountain Goat 1 1 Unknown
2015 G19 22-Jun-15 4:15:00 PM T 1 Mountain Goat 2 2
2015 G19 22-Jun-15 4:30:00 PM T 1 Mountain Goat 2 2 Standing
2015 G19 23-Jun-15 5:48:56 AM 5:49:25 AM M 20 2 Mountain Goat 4 2 6 Walking
2015 G19 23-Jun-15 8:15:00 AM T 1 Mountain Goat 7 2 9 Standing
2015 G19 23-Jun-15 1:15:00 PM T 1 Mountain Goat 2 2 Sitting
2015 G19 23-Jun-15 6:28:15 PM 6:28:14 PM M 10 1 Mountain Goat 1 1 Sitting
2015 G19 23-Jun-15 7:24:03 PM 7:24:12 PM M 10 1 Mountain Goat 2 2 Standing
2015 G19 23-Jun-15 8:00:00 PM T 1 Mountain Goat 1 1 Walking
2015 G19 23-Jun-15 8:53:23 PM 8:53:43 PM M 20 2 Mountain Goat 1 1 Walking
2015 G19 23-Jun-15 10:45:00 PM T 1 Mountain Goat 3 1 4 Standing
2015 G19 24-Jun-15 5:42:34 AM 5:42:58 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 24-Jun-15 6:03:32 AM 6:04:00 AM M 20 2 Mountain Goat 5 3 8 Walking
2015 G19 24-Jun-15 7:00:00 AM T 1 Mountain Goat 1 1 Walking
2015 G19 24-Jun-15 7:30:00 AM T 1 Mountain Goat 1 1 Standing
2015 G19 24-Jun-15 7:48:44 AM 7:48:53 AM M 10 1 Mountain Goat 1 1 2 Walking
2015 G19 24-Jun-15 9:15:00 AM T 1 Mountain Goat 7 1 8 Standing/ walking / lying down on snow
2015 G19 24-Jun-15 11:15:00 AM T 1 Mountain Goat 5 1 6 Standing
2015 G19 24-Jun-15 12:51:28 PM 12:51:37 PM M 10 1 Mountain Goat 1 1 2 Walking
2015 G19 24-Jun-15 1:26:00 PM 1:26:50 PM M 30 3 Mountain Goat 1 1 2 Walking
2015 G19 24-Jun-15 2:34:45 PM 2:38:46 PM M 30 3 Mountain Goat 3 1 4 Walking
2015 G19 24-Jun-15 3:30:00 PM T 1 Mountain Goat 2 2 Standing
2015 G19 24-Jun-15 3:39:00 PM 3:39:18 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 24-Jun-15 5:30:00 PM T 1 Mountain Goat 2 1 3 Sitting
2015 G19 24-Jun-15 6:45:00 PM T 1 Mountain Goat 1 1 Standing 
2015 G19 24-Jun-15 7:45:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 24-Jun-15 10:38:26 PM 10:38:59 PM M 30 3 Mountain Goat 1 1 2 Walking
2015 G19 25-Jun-15 4:02:47 AM 4:02:57 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 25-Jun-15 6:38:05 AM 6:38:45 AM M 40 4 Mountain Goat 2 1 3 Walking
2015 G19 25-Jun-15 1:45:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 25-Jun-15 1:53:27 PM M 10 1 Mountain Goat 1 1 Standing
2015 G19 25-Jun-15 4:09:01 PM 4:09:10 PM M 10 1 Mountain Goat 6 2 8 Standing
2015 G19 25-Jun-15 5:35:13 PM 5:36:07 PM M 20 1 Mountain Goat 3 2 5 Walking
2015 G19 25-Jun-15 7:51:17 PM 7:51:40 PM M 10 1 Mountain Goat 2 2 Walking
2015 G19 25-Jun-15 8:30:00 PM T 1 Mountain Goat 1 1 Walking
2015 G19 26-Jun-15 7:19:41 AM 7:19:50 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 26-Jun-15 8:35:50 AM 8:35:59 AM M 10 1 Mountain Goat 1 1 2 Walking
2015 G19 26-Jun-15 1:41:10 PM 1:41:19 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 26-Jun-15 4:56:36 PM 4:56:45 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 26-Jun-15 6:45:00 PM T 1 Mountain Goat 1 1 2
2015 G19 26-Jun-15 8:00:00 PM T 1 Mountain Goat 4 4
2015 G19 27-Jun-15 5:28:06 AM 5:28:15 AM M 10 1 Mountain Goat 4 1 5 Running
2015 G19 27-Jun-15 8:14:27 AM 8:15:00 AM M 16 2 Mountain Goat 2 2 Walking
2015 G19 27-Jun-15 9:01:44 AM 9:02:15 AM M 20 2 Mountain Goat 1 1 2 Walking
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Ted Morris Creek 2015 G19 27-Jun-15 11:30:00 AM T 1 Mountain Goat 1 1 Standing

2015 G19 27-Jun-15 12:00:00 PM T 1 Mountain Goat 2 2 Standing
2015 G19 27-Jun-15 1:31:44 PM 1:32:00 PM M 20 2 Mountain Goat 1 1 2 Walking
2015 G19 27-Jun-15 2:15:00 PM T 1 Mountain Goat 4 1 5 Sitting
2015 G19 27-Jun-15 3:28:19 PM 3:29:05 PM M 40 4 Mountain Goat 1 1 2 Standing / walking
2015 G19 27-Jun-15 5:45:00 PM T 1 Mountain Goat 2 2 Standing
2015 G19 27-Jun-15 7:45:00 PM T 1 Mountain Goat 8 1 9 Standing
2015 G19 27-Jun-15 10:00:00 PM T 1 Mountain Goat 1 1 Lying down
2015 G19 27-Jun-15 10:18:06 PM 10:18:15 PM M 10 1 Mountain Goat 1 1 2 Walking on ridge, one in front of camera
2015 G19 28-Jun-15 1:10:17 AM 1:10:39 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 28-Jun-15 4:20:18 AM 4:21:05 AM M 30 3 Mountain Goat 1 1 2 Walking
2015 G19 28-Jun-15 5:53:36 AM 5:53:46 AM M 10 1 Mountain Goat 2 1 3 Walking
2015 G19 28-Jun-15 6:21:25 AM 6:21:47 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 28-Jun-15 7:06:50 AM 7:06:59 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 28-Jun-15 7:15:00 AM T 1 Mountain Goat 1 1 Lying down
2015 G19 28-Jun-15 7:31:03 AM 7:31:12 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 28-Jun-15 8:15:00 AM T 1 Mountain Goat 1 1 Walking
2015 G19 28-Jun-15 9:15:00 AM 9:30:00 AM T 2 Mountain Goat 2 2 Standing
2015 G19 28-Jun-15 10:45:00 AM 11:30:00 AM T 4 Mountain Goat 5 5 Lying / Standing
2015 G19 28-Jun-15 2:30:00 PM 4:00:00 PM T 7 Mountain Goat 2 2 4 Lying
2015 G19 28-Jun-15 6:30:00 PM 7:15:00 PM T 4 Mountain Goat 1 1 Lying
2015 G19 28-Jun-15 7:38:51 PM 7:40:11 PM M 60 6 Mountain Goat 1 1 Eating / Standing
2015 G19 28-Jun-15 10:30:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 28-Jun-15 10:34:00 PM 10:35:02 PM M 30 3 Mountain Goat 2 2 Walking
2015 G19 29-Jun-15 12:04:35 AM 12:04:44 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 29-Jun-15 4:45:00 AM T 1 Mountain Goat 1 1 Walking
2015 G19 29-Jun-15 6:15:00 AM T 1 Mountain Goat 1 1 Standing
2015 G19 29-Jun-15 6:17:06 AM 6:17:25 AM M 20 2 Mountain Goat 2 2 Walking
2015 G19 29-Jun-15 9:00:00 AM 10:45:00 AM T 6 Mountain Goat 4 4 Lying / Standing
2015 G19 29-Jun-15 10:49:07 AM 10:49:16 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 29-Jun-15 11:00:00 AM T Mountain Goat 2 1 3 Standing
2015 G19 29-Jun-15 11:52:21 AM 11:52:30 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 29-Jun-15 3:15:23 PM 3:16:07 PM M 30 3 Mountain Goat 2 2 Walking
2015 G19 29-Jun-15 4:15:14 PM 4:15:23 PM M 10 1 Mountain Goat 4 2 6 Walking
2015 G19 29-Jun-15 5:50:01 PM 5:50:21 PM M 20 2 Mountain Goat 2 1 3 Walking
2015 G19 29-Jun-15 7:31:20 PM 7:31:39 PM M 20 2 Mountain Goat 1 1 2 Walking
2015 G19 30-Jun-15 4:53:06 AM 4:53:15 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 30-Jun-15 7:41:41 AM 7:41:50 AM M 10 1 Mountain Goat 3 1 4 Walking
2015 G19 30-Jun-15 5:35:46 PM 5:35:55 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 30-Jun-15 6:13:44 PM 6:14:11 PM M 20 2 Mountain Goat 1 1 2 Walking
2015 G19 30-Jun-15 9:30:00 PM 10:00:00 PM T 3 Mountain Goat 1 1 Lying down
2015 G19 30-Jun-15 10:30:32 PM 10:30:41 PM M 10 1 Mountain Goat 2 2 Running
2015 G19 1-Jul-15 9:45:00 AM 11:15:00 AM T 7 Mountain Goat 4 1 5 Lying down
2015 G19 1-Jul-15 11:16:50 AM 11:16:59 AM M 10 1 Mountain Goat 6 2 8 Standing
2015 G19 1-Jul-15 11:30:00 AM T 1 Mountain Goat 13 1 14 Walking / Standing
2015 G19 1-Jul-15 7:45:00 PM 9:25:17 PM M/T 27 2 Mountain Goat 1 1 Lying / Standing / Walking
2015 G19 1-Jul-15 10:30:00 PM 10:43:13 PM M/T 41 4 Mountain Goat 4 4 Standing
2015 G19 2-Jul-15 2:08:01 AM 2:08:10 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 2-Jul-15 5:27:02 AM 5:27:48 AM M 40 4 Mountain Goat 4 1 5 Walking 
2015 G19 2-Jul-15 6:44:23 AM 6:45:00 AM M/T 10 1 Mountain Goat 1 1 Walking
2015 G19 2-Jul-15 7:25:08 AM 7:25:27 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 2-Jul-15 7:30:00 AM T 1 Mountain Goat 1 1 Standing
2015 G19 2-Jul-15 8:58:13 AM 8:58:23 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 2-Jul-15 9:38:01 AM 9:39:46 AM M 30 3 Mountain Goat 2 1 3 Walking
2015 G19 2-Jul-15 10:16:56 AM 10:17:05 AM M 10 1 Mountain Goat 1 1 Walking
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Ted Morris Creek 2015 G19 2-Jul-15 5:27:41 PM 5:27:50 PM M 10 1 Mountain Goat 1 1 Walking

2015 G19 2-Jul-15 7:21:46 PM 7:25:06 PM M 120 12 Mountain Goat 3 2 5 Walking
2015 G19 2-Jul-15 8:00:00 PM T 1 Mountain Goat 1 1 Walking
2015 G19 2-Jul-15 8:30:00 PM 8:33:21 PM M/T 51 5 Mountain Goat 5 5 Walking
2015 G19 3-Jul-15 2:59:42 AM 2:59:51 AM M 10 1 Mountain Goat 1 1 2 Walking
2015 G19 3-Jul-15 4:19:21 AM 4:29:48 AM M 50 5 Mountain Goat 1 1 2 Walking
2015 G19 3-Jul-15 4:56:37 AM 4:56:46 AM M 10 1 Mountain Goat 2 1 3 Walking / running
2015 G19 3-Jul-15 5:00:00 AM T 1 Mountain Goat 1 1 Standing 
2015 G19 3-Jul-15 5:31:25 AM 5:31:44 AM M 20 2 Mountain Goat 2 2 Walking
2015 G19 3-Jul-15 6:30:00 AM 7:15:00 AM T 3 Mountain Goat 6 6 Walking
2015 G19 3-Jul-15 7:16:40 AM 7:17:13 AM M Mountain Goat 10 4 14 Walking
2015 G19 3-Jul-15 9:45:00 AM 10:30:00 AM T 4 Mountain Goat 14 3 17 Standing
2015 G19 3-Jul-15 4:00:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 4-Jul-15 9:11:19 PM 9:11:49 PM M 30 3 Mountain Goat 1 1 2 Standing
2015 G19 4-Jul-15 6:17:00 AM 6:30:00 AM M/T 61 6 Mountain Goat 3 1 4 Walking
2015 G19 4-Jul-15 7:45:00 AM T 1 Mountain Goat 2 1 3 Standing/ feeding
2015 G19 4-Jul-15 8:45:00 AM 9:15:00 AM T 3 Mountain Goat 1 1 Lying down
2015 G19 4-Jul-15 9:45:00 AM 12:45:00 PM T 12 Mountain Goat 6 3 9 Lying down, standing
2015 G19 4-Jul-15 12:50:24 PM 12:50:33 PM M 10 1 Mountain Goat 6 1 7 Walking / lying
2015 G19 4-Jul-15 2:30:00 PM 3:15:00 PM T 4 Mountain Goat 1 1 Standing
2015 G19 4-Jul-15 7:15:00 PM T Mountain Goat 2 1 3 Standing
2015 G19 4-Jul-15 10:36:51 PM 10:38:45 PM M 50 5 Mountain Goat 1 1 2 Standing
2015 G19 4-Jul-15 11:34:10 PM 11:35:14 PM M 40 4 Mountain Goat 1 1 Walking
2015 G19 5-Jul-15 4:30:00 AM 5:00:00 AM T 3 Mountain Goat 1 1 Lying down
2015 G19 5-Jul-15 7:32:41 AM 7:33:10 AM M 20 2 Mountain Goat 2 2 Walking
2015 G19 5-Jul-15 8:15:00 AM T 1 Mountain Goat 1 1 Standing
2015 G19 5-Jul-15 8:45:00 AM T 1 Mountain Goat 1 1
2015 G19 5-Jul-15 9:45:00 AM 11:15:00 AM T 7 Mountain Goat 4 2 6 Lying on snow, standing
2015 G19 5-Jul-15 12:00:00 PM 12:45:00 PM T 4 Mountain Goat 2 2 Lying in snow
2015 G19 5-Jul-15 3:30:00 PM 4:30:00 PM T 5 Mountain Goat 2 1 3 Lying in snow
2015 G19 5-Jul-15 6:39:46 PM 6:40:05 PM M 20 2 Mountain Goat 1 1 Walking
2015 G19 5-Jul-15 7:00:00 PM 7:15:00 PM T 2 Mountain Goat 1 1 Lying on rocks
2015 G19 5-Jul-15 9:00:00 PM T Mountain Goat 5 2 7 Walking on ridge   
2015 G19 5-Jul-15 9:13:14 PM 9:15:00 PM M/T 11 Mountain Goat 1 1 Walking
2015 G19 5-Jul-15 9:19:31 PM 9:19:50 PM M 20 2 Mountain Goat 1 1 Walking
2015 G19 6-Jul-15 5:00:00 AM T 1 Mountain Goat 5 4 9 Walking on ridge
2015 G19 6-Jul-15 6:13:05 AM 6:15:00 AM M/T 11 1 Mountain Goat 1 1 Walking
2015 G19 6-Jul-15 6:54:30 AM 6:54:40 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 6-Jul-15 7:15:00 AM T 1 Mountain Goat 1 1 Walking
2015 G19 6-Jul-15 7:45:00 AM 12:15:00 AM M/T 49 3 Mountain Goat 12 3 15 Lying in snow
2015 G19 6-Jul-15 2:15:00 PM 4:30:00 PM T 10 Mountain Goat 6 6 Lying in snow, on ridge behind glacier
2015 G19 6-Jul-15 9:31:35 PM 9:31:44 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 6-Jul-15 9:45:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 7-Jul-15 4:48:22 AM 4:49:57 AM M 40 4 Mountain Goat 1 1 Walking
2015 G19 7-Jul-15 5:20:16 AM 5:21:11 AM M 40 4 Mountain Goat 2 1 3 Walking
2015 G19 7-Jul-15 8:30:00 AM 2:30:00 PM T 25 Mountain Goat 5 2 7 Lying on snow, standing
2015 G19 7-Jul-15 3:02:34 PM 3:02:53 PM M 20 2 Mountain Goat 1 1 Walking
2015 G19 7-Jul-15 3:30:00 PM 3:45:00 PM T 2 Mountain Goat 2 2 Walking
2015 G19 7-Jul-15 5:30:00 PM 5:45:00 PM T 2 0 Mountain Goat 1 1 Sitting
2015 G19 8-Jul-15 7:30:00 AM T 1 Mountain Goat 2 1 3 Standing
2015 G19 8-Jul-15 9:30:00 AM T 1 Mountain Goat 7 3 10 Walking 
2015 G19 8-Jul-15 1:45:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 8-Jul-15 2:00:00 PM T 1 Mountain Goat 1 1 2 Walking
2015 G19 8-Jul-15 10:01:25 PM 10:01:35 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 9-Jul-15 5:45:00 AM T 1 Mountain Goat 3 1 4 Standing
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Ted Morris Creek 2015 G19 9-Jul-15 6:21:05 AM 6:21:34 AM M 30 3 Mountain Goat 2 1 3 Walking

2015 G19 9-Jul-15 8:02:37 AM 8:02:46 AM M 10 1 Mountain Goat 1 1 2 Walking
2015 G19 9-Jul-15 8:20:55 AM 8:28:36 AM M 30 3 Mountain Goat 1 1 2 Walking
2015 G19 9-Jul-15 8:45:00 AM T 1 Mountain Goat 3 1 4 Walking
2015 G19 9-Jul-15 8:53:11 AM 10:45:00 AM M/T 108 10 Mountain Goat 10 4 14 Walking, playing lying
2015 G19 9-Jul-15 2:15:00 PM T 1 Mountain Goat 3 1 4 Standing
2015 G19 9-Jul-15 3:00:00 PM T 1 Mountain Goat 1 1 Standing
2015 G19 9-Jul-15 4:45:00 PM 6:00:00 PM T 6 Mountain Goat 3 1 4 Walking
2015 G19 9-Jul-15 8:00:00 PM T 1 Mountain Goat 5 5 Walking
2015 G19 9-Jul-15 8:45:00 PM T 1 Mountain Goat 1 1 Walking
2015 G19 9-Jul-15 9:15:00 PM T 1 Mountain Goat 1 1 Walking
2015 G19 10-Jul-15 9:00:00 AM 9:45:00 AM T 4 Mountain Goat 5 2 7 Standing
2015 G19 10-Jul-15 10:30:00 AM T 1 Mountain Goat 4 4 Walking
2015 G19 10-Jul-15 11:07:49 AM 11:09:22 AM M 70 7 Mountain Goat 1 3 4 Playing
2015 G19 10-Jul-15 11:45:00 AM 1:45:00 PM T 8 Mountain Goat 4 1 5 Lying down resting
2015 G19 10-Jul-15 2:15:00 PM T 1 Mountain Goat 3 3 6 Walking
2015 G19 10-Jul-15 3:33:32 PM 3:33:41 PM M 10 1 Mountain Goat 2 1 3 Walking
2015 G19 10-Jul-15 4:00:00 PM 4:30:00 PM T 3 Mountain Goat 3 1 4 Lying in grass
2015 G19 10-Jul-15 8:14:07 PM 8:14:57 AM M 40 4 Mountain Goat 1 1 2 Walking
2015 G19 11-Jul-15 9:38:05 AM 9:38:14 AM M 10 1 Mountain Goat 2 2 Walking
2015 G19 11-Jul-15 12:30:00 PM T 1 Mountain Goat 1 1 2 Walking
2015 G19 13-Jul-15 6:30:00 PM 6:33:46 PM M/T 61 6 Mountain Goat 1 1 Walking
2015 G19 13-Jul-15 8:21:00 PM 8:21:09 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 15-Jul-15 1:29:30 AM 1:29:52 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 15-Jul-15 10:56:42 AM 10:56:52 AM M 10 1 Mountain Goat 1 1 Running
2015 G19 15-Jul-15 12:30:00 PM 12:35:09 PM M/T 31 3 Mountain Goat 1 1 Walking
2015 G19 16-Jul-15 6:15:00 PM T 1 Mountain Goat 3 1 4 Walking
2015 G19 16-Jul-15 7:00:00 PM 8:00:00 PM M/T 25 2 Mountain Goat 7 3 10 Standing / Lying
2015 G19 17-Jul-15 4:26:40 AM 4:27:01 AM M 20 2 Mountain Goat 1 1 Walking
2015 G19 17-Jul-15 10:14:10 AM 10:21:50 AM M/T 31 3 Mountain Goat 2 1 3 Walking
2015 G19 18-Jul-15 9:30:01 AM 9:30:10 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 18-Jul-15 10:00:22 AM 10:00:31 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 18-Jul-15 11:45:00 AM 1:30:00 PM T 8 Mountain Goat 3 3 Walking
2015 G19 18-Jul-15 4:43:08 PM 4:57:29 PM M/T 121 12 Mountain Goat 4 1 5 Walking
2015 G19 18-Jul-15 5:41:46 PM 6:18:54 PM M/T 103 10 Mountain Goat 6 2 8 Walking
2015 G19 18-Jul-15 8:02:36 PM 8:02:45 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 19-Jul-15 6:20:04 AM 6:20:13 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 19-Jul-15 11:47:49 AM 11:47:58 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 19-Jul-15 12:00:00 PM T 1 Mountain Goat 3 3 Walking
2015 G19 19-Jul-15 2:30:00 PM T 1 Mountain Goat 3 3 6 Walking
2015 G19 19-Jul-15 5:00:00 PM T 2 Mountain Goat 1 1 2 Lying
2015 G19 26-Aug-15 9:55:19 PM 9:56:15 PM M 20 2 Mountain Goat 1 1 Walking  
2015 G19 26-Aug-15 10:38:29 PM 10:39:40 PM M 23 3 Mountain Goat 1 1 Walking  
2015 G19 31-Aug-15 1:30:00 PM 3:00:00 PM T 7 7 Mountain Goat 1 1 2 Lying Down
2015 G19 31-Aug-15 4:21:22 PM 4:30:32 PM M 24 4 Mountain Goat 1 1 Mounting Rock
2015 G19 2-Sep-15 5:15:00 PM 5:15:00 PM T 1 1 Mountain Goat 1 1 Standing
2015 G19 3-Sep-15 6:45:00 AM 8:45:00 AM M/T 29 11 Mountain Goat 3 2 5 Lying Down
2015 G19 3-Sep-15 10:15:00 AM 11:00:00 AM T 4 4 Mountain Goat 3 3 Grazing
2015 G19 3-Sep-15 12:45:00 PM 1:30:00 PM T 4 4 Mountain Goat 2 1 3 Sitting in Snow
2015 G19 3-Sep-15 3:08:28 PM 3:08:49 PM M 8 1 Mountain Goat 1 1 Walking  
2015 G19 3-Sep-15 6:40:56 PM 6:41:17 PM M 8 1 Mountain Goat 1 1 Walking  
2015 G19 4-Sep-15 9:45:00 AM 10:30:00 AM T 4 4 Mountain Goat 2 1 3 Lying Down
2015 G19 4-Sep-15 5:41:58 PM 5:49:30 PM M/T 13 3 Mountain Goat 1 1 Walking in Front of Camera
2015 G19 4-Sep-15 7:45:00 PM 8:26:50 PM M/T 12 3 Mountain Goat 1 1 2 Lying then coming around to camera
2015 G19 5-Sep-15 10:45:31 AM 10:46:37 AM M 19 2 Mountain Goat 2 2 Walking in Front of Camera
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Appendix K-8.  Mountain Goat Remote Camera Detection Data, 2013 to 2016

Region Year Camera No Date Start Time End Time PhotoType No. Photos No. Triggers Species No. Adults No. Young Total Individuals Description of Wildlife Behaviour
Ted Morris Creek 2015 G19 5-Sep-15 2:30:00 PM 3:15:00 PM T 4 4 Mountain Goat 3 1 4 Lying about

2015 G19 5-Sep-15 8:28:36 PM 8:29:03 PM M 10 1 Mountain Goat 1 1 Walking
2015 G19 9-Sep-15 9:45:00 AM 9:45:00 AM T 1 1 Mountain Goat 1 1 Lying down
2015 G19 10-Sep-15 6:07:24 AM 6:07:30 AM M 3 1 Mountain Goat 1 1 Walking
2015 G19 12-Sep-15 8:30:30 PM 8:47:18 PM M 14 3 Mountain Goat 2 2 Walking
2015 G19 16-Sep-15 1:15:00 PM 1:45:00 PM T 3 3 Mountain Goat 2 2 Lying down
2015 G19 19-Sep-15 1:15:00 PM 2:00:00 PM T 4 4 Mountain Goat 2 2 Lying down
2015 G19 19-Sep-15 7:00:00 PM 7:00:00 PM T 1 1 Mountain Goat 1 1 Grazing
2015 G19 24-Sep-15 5:45:00 PM 5:45:00 PM T 1 1 Mountain Goat 1 1 Standing
2015 G19 25-Sep-15 8:15:00 AM 8:15:00 AM T 1 1 Mountain Goat 1 1 Standing
2015 G19 25-Sep-15 11:03:53 AM 11:05:23 AM M 11 2 Mountain Goat 1 1 Walking
2015 G19 25-Sep-15 11:36:13 AM 11:36:19 AM M 3 1 Mountain Goat 1 1 Walking
2015 G19 26-Sep-15 4:27:12 AM 4:27:39 AM M 10 1 Mountain Goat 1 1 Walking
2015 G19 26-Sep-15 9:30:00 AM 11:00:00 AM T 7 1 Mountain Goat 1 1 Lying down
2015 G19 27-Sep-15 12:45:00 PM 2:15:00 PM M/T 17 8 Mountain Goat 2 2 Walking 
2015 G19 29-Sep-15 7:49:44 PM 7:50:23 PM M 14 2 Mountain Goat 2 2 Walking 
2015 G19 30-Sep-15 4:30:50 PM 4:30:53 PM M 2 1 Mountain Goat 1 1 Walking 
2015 G19 4-Oct-15 3:00:00 PM 4:00:00 PM T 5 5 Mountain Goat 3 3 Walking 
2015 G19 7-Oct-15 7:15:00 AM 7:30:00 AM T 2 2 Mountain Goat 2 2 Lying down
2015 G19 7-Oct-15 2:38:10 PM 2:59:37 PM M/T 22 4 Mountain Goat 2 2 Walking
2015 G19 15-Oct-15 9:44:23 AM 10:00:09 AM M 22 4 Mountain Goat 1 1 Walking
2015 G19 15-Oct-15 11:28:01 AM 11:30:00 AM M/T 11 2 Mountain Goat 1 1 Walking
2015 G19 15-Oct-15 2:53:05 PM 2:53:26 PM M 8 1 Mountain Goat 1 1 Walking
2015 G19 22-Oct-15 3:00:00 PM 4:00:00 PM T 5 5 Mountain Goat 1 1 Walking
2015 G19 22-Oct-15 5:45:00 PM 5:45:00 PM T 1 1 Mountain Goat 1 1 Walking
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Appendix K-9.  Moose Aerial Survey Effort within the Unuk Watershed, Winter 2009

Date 
Survey Unit

(SU)
Total Time

(min)
Total Area

(km2)

Total Area 
Effort

(min/km2)

Census 
Area
(km2)

Census 
Area Effort
(min/km2)

Capable 
Habitat
(km2)

Capable 
Habitat Effort

(min/km2) Temp. (°c)
Cloud 

Cover (%) Wind Lighting

Coastal Survey Area

27-Feb-09 4 50 45 1.11 18 2.72 25 1.98 -10 overcast light flat
27-Feb-09 5 23 53 0.44 14 1.64 27 0.84 -8 overcast calm flat
27-Feb-09 6 65 78 0.84 31 2.08 46 1.42 -10 flat
27-Feb-09 1 49 61 0.80 21 2.33 27 1.80 -8 overcast calm flat
27-Feb-09 3 21 39 0.54 10 2.15 16 1.28 -8 100 10 km flat
27-Feb-09 7 9 48 0.19 4 2.19 21 0.44 -4 80 light flat
27-Feb-09 8 40 61 0.65 18 2.18 33 1.21 -8 overcast 10-30 km flat
27-Feb-09 2 7 42 0.17 4 1.81 8 0.90
All 264 426 121 203
Average 0.59 2.14 1.24
± SE 0.12 0.12 0.18
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Appendix K-10.  Moose Raw Observation Data within the Unuk Watershed, Winter 2009

Bulls Cows Calves Unknown Total
Elevation

(m)
Aspect

(o)
Slope

(o)

27-Feb-09 9:56 Coastal 4 392751 6245832 1 Unuk River 2 2 2 20 96 222 1 CWH wm
27-Feb-09 10:21 Coastal 5 398129 6253134 2 Unuk River 2 2 3 10 141 172 2 CWH wm
27-Feb-09 10:23 Coastal 5 400623 6254873 3 Unuk River 1 1 2 10 158 208 6 CWH wm
27-Feb-09 10:42 Coastal 6 402041 6256757 4 South Unuk/Unuk River 3 5 8 2 10 173 16 3 CWH wm
27-Feb-09 11:00 Coastal 6 403403 6258338 5 South Unuk/Unuk River 1 1 2 3 5 194 319 1 CWH wm
27-Feb-09 11:06 Coastal 6 402702 6259827 6 South Unuk/Unuk River 1 1 4 5 229 178 38 CWH wm
27-Feb-09 12:33 Coastal 6 408518 6251933 7 South Unuk/Unuk River 1 1 2 2 30 302 282 4 CWH wm
27-Feb-09 12:57 Coastal 1 411834 6246052 8 South Unuk River 1 1 3 30 432 202 2 MH  un
27-Feb-09 13:04 Coastal 1 414003 6241099 9 South Unuk River 2 2 2 0 593 328 3 MH  un
27-Feb-09 13:06 Coastal 1 413442 6238476 10 South Unuk River 2 2 1 30 726 72 20 MH  un
27-Feb-09 13:07 Coastal 1 413814 6237857 11 South Unuk River 3 3 1 30 747 279 21 MH  un
27-Feb-09 13:08 Coastal 1 413836 6237517 12 South Unuk River 1 1 1 15 740 269 23 MH  un
27-Feb-09 13:08 Coastal 1 413736 6237360 13 South Unuk River 1 1 1 15 743 290 1 MH  un
27-Feb-09 Coastal 3 Unuk River
27-Feb-09 14:13 Coastal 7 407512 6265375 14 Unuk River 1 1 3 20 239 196 2 CWH wm
27-Feb-09 Coastal 8 Unuk River
27-Feb-09 Coastal 2 Unuk River

BEC Zone Comment(s)

none observed

none observed

% Cover

none observed

Topographic Characteristics

Observation 
No. Survey Location

No. Moose

HSR Date Time
Survey 

Unit Easting
Survey 

Area Northing
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Appendix K-11.  Moose Density Calculations by Survey Unit within the Unuk Watershed, Winter 2009

Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1

Coastal Survey Area
1 10 12 4 61 0.16 0.20 0.07 21 0.47 0.57 0.19 27 0.37 0.44 0.15
2 0 0 0 42 0 0 0 4 0 0 0 8 0 0 0
3 0 0 0 39 0 0 0 10 0 0 0 16 0 0 0
4 2 2 1 45 0.04 0.04 0.02 18 0.11 0.11 0.05 25 0.08 0.08 0.04
5 3 3 1 53 0.06 0.06 0.02 14 0.21 0.21 0.07 27 0.11 0.11 0.04
6 13 14 4 78 0.17 0.18 0.05 31 0.42 0.45 0.13 46 0.28 0.31 0.09
7 1 1 0 48 0.02 0.02 0.00 4 0.24 0.24 0.00 21 0.05 0.05 0.00
8 0 0 0 61 0 0 0 18 0 0 0 33 0 0 0
Total 29 32 6 426 0.07 0.08 0.01 121 0.24 0.26 0.05 203 0.14 0.16 0.03

Capable Habitat Density (moose/km2)

Survey Unit

No. Of Moose Total Area Density (moose/km2) Census Area Density (moose/km2)
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Appendix K-12.  KSM Moose Survey Effort, 2016

Date SU Survey Area
Coastal 

or Interior Pilot Navigator Observer 1 Observer 2
Temp 

0C
Cloud 
Cover

Wind 
(knots) Lighting

Start 
Time

End 
Time

Break 
Minutes

Elasped 
Time (m) Comments

February 25, 2016 1 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 1 1 < 5 Flat 15:02 16:18 76 Valley of Bulls, wind 5 - 15, wolverine tracks spotted
February 26, 2016 2 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 0 1 < 5 Flat 10:45 10:55 10 Mostly rock or hilly, very little forage except for river. No tracks observed.
February 25, 2016 3 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 1 1 <5 Flat 14:00 14:53 30 23 No moose, no tracks observed in SU.
February 25, 2016 4 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 0 1 10 Flat 9:45 10:42 57 Snow 100%. Snow starts to be broken at US border. Snow depth over 4 feet at 

2,500 feet elevation. Tracks observed at riparian / floodplain. No tracks in 
forest.

February 25, 2016 5 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton -1 1 5 - 10 Flat 11:35 12:20 45 Low cloud, somewhat restrictive in elevation. Only 1 set of tracks observed. 
Riparian habitat - none in forested area. No moose observed.

February 25, 2016 6 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton -1 1 < 5 Flat 12:20 14:00 100 Low cloud, a few tracks - associated with observations. Tracks in riparian area, 
no tracks in forested area.

February 26, 2016 7 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 1 1 < 5 Flat 9:07 9:51 44 Snow cover 100%. Long steep valley with two moose at top.
February 26, 2016 8 Unuk River Unuk Coastal Derek Weismiller Shaun Freeman Mariko Waite Kristin Charleton 0 0.8 < 5 Flat 9:57 10:45 48 Tracks not found in timber.
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Appendix K-13.  KSM Moose Sightings, 2016

Date Lat Lond Y_Proj X_Proj Comment SU Survey Area Coastal or Interior WPT Group # Bulls
Lone 
Cows

Cow & 
1 Calf

Cow & 
2 Calf

Lone 
Calf

UNK 
Sex/ Age Activity Total Habitat % Cover Comments Photos

February 25, 2016 56.32970193 -130.4030987 6243659.666 413241.582 25-FEB-16 15:31 1 Unuk River Unuk Coastal 004 1 4 sd 4 2 10 1696
February 25, 2016 56.27683106 -130.3946478 6237765.042 413644.9059 25-FEB-16 15:43 1 Unuk River Unuk Coastal 005 1 1 sd 1 1 20 7830 (KC Camera)
February 25, 2016 56.26708718 -130.3873633 6236671.539 414074.0809 25-FEB-16 15:47 1 Unuk River Unuk Coastal 006 1 1 ld 1 1 10 7838 (KC Camera)
February 25, 2016 56.34521004 -130.7225815 6245833.985 393532.1396 25-FEB-16 10:34 4 Unuk River Unuk Coastal 001 1 1 sd 2 2 20
February 25, 2016 56.44873115 -130.584134 6257149.069 402353.6701 25-FEB-16 12:46 6 Unuk River Unuk Coastal 002 1 1 sd 2 2 25
February 25, 2016 56.4867772 -130.5053017 6261274.048 407305.2127 25-FEB-16 12:54 6 Unuk River Unuk Coastal 003 1 1 sd 1 3 40
February 26, 2016 56.556592 -130.5670538 6269128.786 403680.2442 26-FEB-16 09:47 7 Unuk River Unuk Coastal 007 1 2 ld 2 2 5 1730-35

Notes:
Activity;  ld laying down, sd standing, wk walking
Habitat; HSR 1 high, 2  Moderately High, 3 Moderate, 4, Low, 5 Very Low, 6 Nil
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Appendix K-14.  Moose Density Calculations by Survey Unit, Winter 2016

Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1 Area (km2) Observed Corrected 90% CI 1

Coastal Survey Area

1 6 6 2 61 0.10 0.10 0.03 21 0.28 0.28 0.09 27 0.22 0.22 0.07

2 0 0 0 42 0.00 0.00 0.00 5 0.00 0.00 0.00 8 0.00 0.00 0.00

3 0 0 0 39 0.00 0.00 0.00 14 0.00 0.00 0.00 16 0.00 0.00 0.00

4 2 2 1 45 0.04 0.04 0.02 17 0.12 0.12 0.06 25 0.08 0.08 0.04

5 0 0 0 53 0.00 0.00 0.00 16 0.00 0.00 0.00 27 0.00 0.00 0.00

6 3 4 2 78 0.04 0.05 0.03 29 0.10 0.14 0.07 46 0.07 0.09 0.04

7 2 2 1 48 0.04 0.04 0.02 11 0.18 0.18 0.09 21 0.10 0.10 0.05

8 0 0 0 61 0.00 0.00 0.00 16 0.00 0.00 0.00 33 0.00 0.00 0.00

Total 13 14 6 426 0.03 0.03 0.01 130 0.10 0.11 0.05 203 0.06 0.07 0.03

1 Confidence limit around moose numbers and densities corrected for sightability

Survey 

Unit

No. Of Moose Total Area Density (moose/km
2
) Census Area Density (moose/km

2
) Capable Habitat Density (moose/km

2
)
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Appendix K-15.  Summary of Hoary Marmot and Arctic Ground Squirrel Aerial Survey Results, 2008

 Elevation(m)  Aspect(o)  Slope(%) BEC Zone PEM Value General Ecosystem Type Site Series
Structural 

Stage
15-Aug-08 22a Western Treatment 423212 6262404 131 1,263 169 41 MHmm2 9066 Avalanche Track Avalanche Track - shrub dominated - moderate slope 3

22a Western Treatment 423305 6262540 132 1,359 193 56 CMAunp 2003 Mesic Shrub/Herb Mesic Shrub/Herb 3
22a Western Treatment 423490 6262830 133 1,522 248 67 CMAunp 2007 sparsely vegetated Barren 1
22a Western Treatment 423794 6262807 134 1,634 213 71 CMAunp 2012 sparsely vegetated Escape Terrain 1
22a Western Treatment 425076 6261562 135 1,455 219 47 CMAunp 2009 Mesic Herb Heather heath 2
22a Western Treatment 425288 6261412 136 1,486 235 45 CMAunp 2003 Mesic Shrub/Herb Mesic Shrub/Herb 3
5a* Western Treatment 423765 6257981 137 1,205 16 88 CMAunp 2002 Wetter Shrub/Herb Wetter Shrub/Herb 3
5a Western Treatment 421248 6257775 138 1,401 122 68 CMAunp 2012 sparsely vegetated Escape Terrain 1
5a Western Treatment 421604 6258093 139 1,374 184 60 CMAunp 2007 sparsely vegetated Barren 1
5a Western Treatment 421666 6258254 140 1,464 199 78 CMAunp 2012 sparsely vegetated Escape Terrain 1
5a Western Treatment 422932 6259288 141 1,282 117 55 CMAunp 2003 Mesic Shrub/Herb Mesic Shrub/Herb 3

22a Western Treatment 421299 6263003 142 1,437 202 44 MHmm2 9067 Avalanche Track Avalanche Track - herb dominated - moderate slope 2
22a Western Treatment 423391 6262746 143 1,462 163 75 CMAunp 2007 sparsely vegetated Barren 1
5a Western Treatment 419154 6260081 144 1,186 343 81 MHmm2 7011 Mesic  Forest HmBa - Blueberry 6/7
5a Western Treatment 420461 6260041 145 1,247 4 59 MHmm2 9080 Parkland Forest/Krummholz Mesic Woodland 3
5a Western Treatment 420599 6259879 146 1,344 354 45 MHmm2 9066 Avalanche Track Avalanche Track - shrub dominated - moderate slope 3
5a Western Treatment 420692 6259792 147 1,382 59 74 MHmm2 9069 sparsely vegetated Escape Terrain 1

16-Aug-08 22a* Western Treatment 424698 6260074 221 1,252 336 30 CMAunp 2010 Parkland Forest/Krummholz Krummholz 3
5a Western Treatment 421397 6258342 222 1,588 123 106 CMAunp 2012 sparsely vegetated Escape Terrain 1
5a Western Treatment 420962 6259572 223 1,493 23 98 MHmm2 9065 Avalanche Track Avalanche Track - shrub dominated - steep slope 3
5a Western Treatment 419741 6258947 224 1,430 10 36 CMAunp 2007 sparsely vegetated Barren 1

22a Western Treatment 421124 6263112 225 1,444 191 31 MHmm2 9067 Avalanche Track Avalanche Track - herb dominated - moderate slope 2
22a Western Treatment 422761 6262851 226 1,453 188 61 MHmm2 9069 sparsely vegetated Escape Terrain 1
22a Western Treatment 423571 6262989 227 1,621 250 74 CMAunp 2007 sparsely vegetated Barren 1
22a Western Treatment 422610 6263139 228 1,585 217 59 MHmm2 9069 sparsely vegetated Escape Terrain 1
24a Western Treatment 422528 6266131 229 1,289 188 48 CMAunp 2004 Mesic Herb Mesic Herb 2
24a Western Treatment 424964 6266995 230 1,308 168 64 CMAunp 2007 sparsely vegetated Barren 1
24a Western Treatment 425342 6267238 231 1,384 157 61 CMAunp 2003 Mesic Shrub/Herb Mesic Shrub/Herb 3
24a Western Treatment 425789 6267301 232 1,448 209 51 CMAunp 2002 Wetter Shrub/Herb Wetter Shrub/Herb 3
24a Western Treatment 419615 6266566 233 1,345 165 75 MHmm2 9069 sparsely vegetated Escape Terrain 1
24a Western Treatment 421589 6266611 234 1,448 187 91 MHmm2 9069 sparsely vegetated Escape Terrain 1
24a Western Treatment 422310 6266198 235 1,293 248 40 MHmm2 9067 Avalanche Track Avalanche Track - herb dominated - moderate slope 2
24a Western Treatment 422931 6266368 236 1,366 140 58 CMAunp 2007 sparsely vegetated Barren 1
24a Western Treatment 423934 6266826 237 1,481 155 40 CMAunp 2007 sparsely vegetated Barren 1
24a Western Treatment 424328 6266867 238 1,362 119 63 CMAunp 2007 sparsely vegetated Barren 1
24a Western Treatment 421253 6267009 239 1,596 173 19 CMAunp 2007 sparsely vegetated Barren 1
24a Western Treatment 422585 6266868 240 1,609 209 64 CMAunp 2007 sparsely vegetated Barren 1

Digital Habitat Characteristics

Colony ID

Digital Topographic Characteristics

Date
Survey 

Unit Easting NorthingArea
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Appendix K-16.  Summary of Hoary Marmot and Arctic Ground Squirrel Aerial Survey Results, 2009

Aspect
(Cardinal)

Slope
(%)

Elevation
(m)

Aspect
(o)

Slope
(%)

Soil Moisture 
Regime Soil Texture

Vegetation Cover 
(H/S/T/B) Vegetation Species 

General 
Vegetation 

Class WHR BEC Zone
General Ecosystem 

Type Site Series
Structural 

Stage
16-Aug-09 24a Western Treatment 422444 6266700 27 SW 30 1494 261 55 Mesic sandy loam h herbs, lupine, fireweed mesic herb 2 CMAunp sparsely vegetated Barren 1

24a Western Treatment 425621 6267375 28 S 47.5 1453 221 55 Mesic sandy loam h herbs, heather heather heath 3 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

24a Western Treatment 424316 6266859 29 S 42.5 1362 119 63 Mesic sandy loam h grass, lupine mesic herb 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

24a Western Treatment 423614 6266498 30 S 55 1339 169 65 Mesic sandy loam h lupine, grass mesic herb 3 CMAunp sparsely vegetated Barren 1
24a Western Treatment 425329 6267270 31 S 40 1400 160 56 Mesic sandy loam h lupine, herbs, grass mesic herb 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

24a Western Treatment 421935 6266082 32 SW 30 1153 223 56 Mesic loam h herbs, lupine, fireweed mesic herb 1 MHmm2 Mesic  Forest HmBa ,  Blueberry 6/7

22a Western Treatment 422376 6263008 33 W 10 1526 184 33 Mesic gravel loam h heather, grass heather heath 2 MHmm2 Avalanche Track Avalanche Track,  
shrub dominated,  

moderate slope

3

22a Western Treatment 423353 6262704 34 W 40 1456 149 89 Mesic sandy gravel h herbs, fireweed, heather mesic herb 3 CMAunp Mesic Herb Mesic Herb 2
22a Western Treatment 425063 6261649 35 W 20 1479 225 57 Mesic sandy gravel h herbs, fireweed, heather mesic herb 2 CMAunp Mesic Herb Heather heath 2
22a Western Treatment 425266 6261400 36 W 35 1479 240 49 Mesic sandy gravel h herbs, fireweed, heather mesic herb 3 CMAunp Mesic Herb Heather heath 2
22a Western Treatment 421235 6263159 37 W 15 1478 221 54 Mesic loam h heather, herbs, fireweed mesic herb 1 MHmm2 Mesic Herb Heather Heath 2
22a Western Treatment 420421 6262961 38 W 45 1405 192 45 Mesic gravel loam h krummholz, heather heather heath 3 MHmm2 Avalanche Track Avalanche Track,  

shrub dominated,  
moderate slope

3

5a Western Treatment 421854 6259837 39 E 40 1243 310 63 Mesic sandy loam h mixed herbs mesic herb 3 MHmm2 Mesic Herb Heather Heath 2
5a Western Treatment 422796 6259770 40 E 30 1320 41 66 Mesic sandy loam h thick lupine, heather mesic herb 2 CMAunp Wetter Herb Wetter Herb 2
5a Western Treatment 422488 6259017 41 E 40 1433 137 73 Mesic sandy loam h herb meadow, grass mesic herb 2 CMAunp Mesic Herb Mesic Herb 2
5a Western Treatment 421105 6259617 42 E 55 1394 79 88 Mesic gravel loam h heather, herbs heather heath 3 MHmm2 sparsely vegetated Escape Terrain 1
5a Western Treatment 419995 6259435 43 W 37.5 1410 275 35 Mesic gravel loam h heather, herbs heather heath 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

5a Western Treatment 418767 6259688 44 NW 20 1341 347 30 Mesic gravel loam h heather, herbs heather heath 2 MHmm2 Avalanche Track Avalanche Track,  
shrub dominated,  

moderate slope

3

5a Western Treatment 418437 6258961 45 NW 20 1383 275 42 Mesic sandy loam h heather, herbs heather heath 1 MHmm2 Avalanche Track Avalanche Track,  
shrub dominated,  

moderate slope

3

18-Aug-09 25a Western Control 403715 6277052 46 E 55 1058 87 59 Mesic sandy loam h/s fireweed, lupine, heather, 
willow

mesic herb 3 CMAunp Mesic Herb Heather heath 2

25a Western Control 403404 6275395 47 E 60 1094 95 77 Mesic sandy gravel h/s herb meadow, willow mesic herb 3 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

25a Western Control 402743 6271802 48 E 50 1067 86 63 Mesic sandy loam h/s herb meadow, willow mesic herb 2 MHmm2 sparsely vegetated Escape Terrain 1
25a Western Control 402294 6270441 49 E 45 1134 102 54 Mesic sandy loam h heather heather heath 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

25a Western Control 402143 6269490 50 E 55 1105 82 71 Mesic sandy loam h heather, mesic herbs mesic herb 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

25a Western Control 402216 6268032 51 E 45 1058 84 60 Mesic sandy loam h heather, herb meadow heather heath 2 CMAunp sparsely vegetated Barren 1
25a Western Control 402062 6267284 52 E 40 1117 102 53 Mesic sandy loam h/t thick herbs, willow, 

krummholz, 
mesic herb 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

Digital Habitat Characteristics

Date Survey Unit Area

Field Topographic 
Features

Colony 
ID Easting Northing

Digital Topographic Features Field Habitat Charcteristics 
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Appendix K-16.  Summary of Hoary Marmot and Arctic Ground Squirrel Aerial Survey Results, 2009

Aspect
(Cardinal)

Slope
(%)

Elevation
(m)

Aspect
(o)

Slope
(%)

Soil Moisture 
Regime Soil Texture

Vegetation Cover 
(H/S/T/B) Vegetation Species 

General 
Vegetation 

Class WHR BEC Zone
General Ecosystem 

Type Site Series
Structural 

Stage

Digital Habitat Characteristics

Date Survey Unit Area

Field Topographic 
Features

Colony 
ID Easting Northing

Digital Topographic Features Field Habitat Charcteristics 

18-Aug-09 25a Western Control 401744 6267945 53 E 30 1318 101 71 Mesic sandy loam h herb meadow, heather mesic herb 2 CMAunp sparsely vegetated Escape Terrain 1
25a Western Control 401822 6269223 54 E 45 1253 104 54 Mesic sandy loam h heather heather heath 2 CMAunp sparsely vegetated Barren 1
25a Western Control 402022 6270364 55 E 45 1279 112 70 Mesic sandy loam h heather, barren heather heath 2 CMAunp Mesic Shrub/Herb Mesic Shrub/Herb 3

25a Western Control 402270 6271064 56 E 57.5 1216 77 62 Mesic sandy loam h heather heather heath 3 CMAunp sparsely vegetated Barren 1
25a Western Control 405752 6278242 57 SE 50 1128 158 67 Dry sandy loam h herb meadow dry herb 3 CMAunp Mesic Herb Heather heath 2
25a Western Control 406376 6278713 58 SE 30 1114 106 55 Mesic sandy loam h heather heather heath 3 CMAunp Wetter Shrub/Herb Wetter 

Shrub/Herb
3
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Appendix K-17.  Summary of Hoary Marmot and Arctic Ground Squirrel Ground Survey Results, 2009

 Elevation(m)  Aspect(o)  Slope(%)  Elevation(m)  Aspect(o)  Slope(%)
Unactive Colony
16-Aug-09 24a Western Treatment 421935 6266082 32 None 1,227 210 40 1,153 223 56
18-Aug-09 25a Western Control 403404 6275395 47 None 1,239 120 43 1,094 95 77
Active Colony
16-Aug-09 24a Western Treatment 422444 6266700 27 Hoary Marmot 1,499 200 45 1,494 261 55

16-Aug-09 22a Western Treatment 422376 6263008 33 Hoary Marmot 1,540 260 35 1,526 184 33

16-Aug-09 22a Western Treatment 425266 6261400 36 Hoary Marmot 1,553 245 45 1,479 240 49

16-Aug-09 22a Western Treatment 421235 6263159 37 Hoary Marmot 1,480 200 30 1,478 221 54

16-Aug-09 22a Western Treatment 420421 6262961 38 Hoary Marmot 1,353 250 40 1,405 192 45

16-Aug-09 5a Western Treatment 421854 6259837 39 Hoary Marmot 1,243 320 45 1,243 310 63

16-Aug-09 5a Western Treatment 418767 6259688 44 Hoary Marmot 1,370 340 25 1,341 347 30
16-Aug-09 5a Western Treatment 418437 6258961 45 Hoary Marmot 1,420 280 35 1,383 275 42
18-Aug-09 25a Western Control 402743 6271802 48 Hoary Marmot 1,163 92 50 1,067 86 63
18-Aug-09 25a Western Control 402062 6267284 52 Hoary Marmot 1,132 90 58 1,117 102 53

18-Aug-09 25a Western Control 401744 6267945 53 Hoary Marmot 1,348 100 68 1,318 101 71
18-Aug-09 25a Western Control 405752 6278242 57 Hoary Marmot 1,103 160 55 1,128 158 67
18-Aug-09 25a Western Control 406376 6278713 58 Hoary Marmot 1,096 120 20 1,114 106 55

Date Survey Unit Easting Northing
Species 

Identified

Field Topographic Features

Area Colony ID 

Digital Topographic Features
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Appendix K-17.  Summary of Hoary Marmot and Arctic Ground Squirrel Ground Survey Results, 2009

Digital Habitat 
Characteristics

Soil Nutrient 
Regime

Soil Moisture 
Regime Soil Texture Soil Drainage

General 
Vegetation Class WHR

Dist. Talus/
Boulder (m) BEC Zone

General 
Ecosystem Type

Unactive Colony
16-Aug-09 24a medium to rich mesic sandy loam moderate moist herb 1 none present MHmm2 Mesic  Forest
18-Aug-09 25a poor to medium dry to mesic sandy loam w/coarse fragments rapid heather heath 2 50 CMAunp Mesic Shrub/Herb
Active Colony
16-Aug-09 24a rich mesic loamy rapid mesic herb 2 20 CMAunp sparsely vegetated

16-Aug-09 22a medium mesic sandy gravel moderate heather heath 2 0 MHmm2 Avalanche Track

16-Aug-09 22a medium to rich mesic sandy gravel rapid  mesic herb 2 0 CMAunp Mesic Herb

16-Aug-09 22a medium to rich mesic sandy loam moderate moist herb 1 0 MHmm2 Mesic Herb

16-Aug-09 22a rich dry to mesic sandy loam rapid dry herb 2 0 MHmm2 Avalanche Track

16-Aug-09 5a rich moist sandy loam w/coarse fragments rapid moist herb 3 20 MHmm2 Mesic Herb

16-Aug-09 5a medium dry to mesic sandy loam w/coarse fragments rapid heather heath 0 MHmm2 Avalanche Track
16-Aug-09 5a medium mesic sandy loam w/coarse fragments rapid moist herb 2 none present MHmm2 Avalanche Track
18-Aug-09 25a rich dry to mesic sandy loam rapid heather heath 2 0 MHmm2 sparsely vegetated
18-Aug-09 25a medium dry to mesic sandy loam w/coarse fragments rapid heather heath 3 0 CMAunp Mesic Shrub/Herb

18-Aug-09 25a rich mesic loam rapid heather heath 2 0 CMAunp sparsely vegetated
18-Aug-09 25a rich mesic loam rapid mesic herb 2 0 CMAunp Mesic Herb
18-Aug-09 25a medium to rich dry to mesic sandy loam moderate heather heath 2 0 CMAunp Wetter Shrub/Herb

Field Habitat Charcteristics 

Date Survey Unit
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Appendix K-17.  Summary of Hoary Marmot and Arctic Ground Squirrel Ground Survey Results, 2009

Site Series Structural Stage Vegetation Species 
Unactive Colony
16-Aug-09 24a HmBa - Blueberry 6/7 grass, sedge, groundsel, hellebore, valerian, heather, partridge foot, mostly herb. 
18-Aug-09 25a Mesic Shrub/Herb 3 dominated by heather & partridge foot <5% grass & herbs, some patches of barren. 
Active Colony
16-Aug-09 24a Barren 1 partridge foot, mountain sagewort, heather, groundsel, valerian, lupine, subbaldia (80%), bare 

rock (20%). White lichen/moss present
16-Aug-09 22a Avalanche Track - shrub dominated - moderate slope 3 Rich herb meadow - hellebore, fireweed, groundsel, Indian paintbrush, colombine, grass, 

monkshood, valerian. 
16-Aug-09 22a Heather heath 2 mostly heather, some partridge foot, some patchy subalpine fir - shrub size. Herb (10%) sedge, 

fireweed, hellbore, and mesic herbs. 
16-Aug-09 22a Heather Heath 2 Extensive moist/mesic herb meadow 80% (10% lichen/dry),10% barren, sedge, grass, lupin, 

groundsel, valerian, fireweed,  heather-heath, partridge foot
16-Aug-09 22a Avalanche Track - shrub dominated - moderate slope 3 Subalpine fir surrounding.  heather, subalpine fir (ground cover), grass, partridge foot (75%), 

exposed rock (25%).
16-Aug-09 5a Heather Heath 2 Herbs with patches of lupine, fir and willow, heather-heath and barren areas. Partridge foot & 

heather, some grass, herbs, fireweed, groundsel, valerian
16-Aug-09 5a Avalanche Track - shrub dominated - moderate slope 3 Mountain heather, partridge foot, herb (15%), grass, seges, lichen, other herbs. 
16-Aug-09 5a Avalanche Track - shrub dominated - moderate slope 3 Steep, rich, herb-covered site with deep soils. 
18-Aug-09 25a Escape Terrain 1 herb - heather heath with mesic herb meadow
18-Aug-09 25a Mesic Shrub/Herb 3 heather, partridge foot, herbs, lupine, hellebore, groundsel, valerian, narcissis, Indian paintbrush, 

shrubs, vaccinium, black huckleberry, saxifrage, aster, monkshood, subalpine fir 

18-Aug-09 25a Escape Terrain 1 Subalpine fir present, heather (lots), exposed rock (20%), valerian, pod plant. 
18-Aug-09 25a Heather heath 2 herb - mesic herb meadow with heather-heath
18-Aug-09 25a Wetter Shrub/Herb 3 heather & partridge foot. Herb - moist with sedges, cotton grass, saxifrage, colts foot, hellebore. 

Subalpine fir & shrub patches with willow

Date Survey Unit
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Appendix K-18.  Site Characteristics Recorded during the 2008 Western Toad Aerial Reconnaissance Survey within the Unuk Watershed

ID Date Easting Northing Photos Location
Length 

(m)
Width 

(m)
Area 
(ha)

Wetland 
Type

Shoreline 
Edge

Canopy
(%)

Muddy 
Bank?

Flow 
(1-5)

Rating 
(1 Nil - 4 Good) Comment

1 14-Aug-08 408752 6262925 2863 lower slope 15 10 0.015 tree hole shrub 100 no 1 1 cold tree hole
2 14-Aug-08 408068 6262837 2865 - 2866 bottom 200 150 3.000 tree hole shrub 100 no 1 2
3 14-Aug-08 408723 6263097 2868 bottom 250 100 2.500 tree hole shrub 100 no 1 1
4 14-Aug-08 408736 6263708 2869 bottom 300 100 3.000 tree hole shrub 100 no 1 1
5 14-Aug-08 407901 6266121 2870 bottom 150 50 0.750 tree hole shrub 100 no 2 1
6 14-Aug-08 407331 6270110 2871 bottom 50 20 0.100 stream pond gravel 100 no 4 1 cold pond with a gravel bank and alpine stream running through
7 14-Aug-08 407406 6272624 2872 - 873 alpine 150 40 0.600 open sedge 40 no 2 2 cold alpine pond with snowbanks nearby
8 14-Aug-08 407674 6273518 2875 alpine 30 7 0.021 open sedge 0 no 3 2 cold alpine pond with snowbanks nearby
9 14-Aug-08 407632 6274335 2876 alpine 200 5 0.100 open sedge 0 no 2 2 cold alpine pond with snowbanks nearby
10 14-Aug-08 406741 6274928 2877 alpine 350 150 5.250 open rock 0 no 2 1 cold alpine pond with snowbanks nearby
11 14-Aug-08 406398 6274772 2878 alpine 1500 250 37.500 open sedge 0 no 2 2 Large alpine lake
12 14-Aug-08 406938 6275085 2879 alpine 150 75 1.125 open sedge/gravel 0 no 1 1 cold alpine pond with snowbanks nearby
13 14-Aug-08 407498 6275864 2880 alpine 150 15 0.225 open gravel 0 no 1 1 cold alpine pond with snowbanks nearby
14 14-Aug-08 407559 6276009 2881 alpine 150 150 2.250 open gravel 0 no 1 1 cold alpine pond with snowbanks nearby
15 14-Aug-08 408531 6277159 2882 alpine 150 20 0.300 open gravel 0 no 1 1 cold alpine pond with snowbanks nearby
16 14-Aug-08 409007 6277498 2883 alpine 150 20 0.300 open gravel 0 no 1 1 cold alpine pond with snowbanks nearby
17 14-Aug-08 409706 6278148 2884 bottom 300 100 3.000 open sedge 0 no 2 2 pond in an avalanche track with several streams running through
18 14-Aug-08 409943 6278807 2885 bottom 300 100 3.000 open sedge 15 no 2 2
19 14-Aug-08 410880 6279878 2886 alpine 400 500 20.000 open bog 50 no 1 1 high elevation and bog pond status makes this a poor pond
20 14-Aug-08 410806 6280315 2887 alpine 150 100 1.500 open bog 25 no 1 1
21 14-Aug-08 413100 6275210 2889 top slope 300 35 1.050 tree hole shrub 100 no 2 1 may be bog on one end.
22 14-Aug-08 413647 6275405 2890 top slope 300 35 1.050 tree hole shrub/bog 100 no 1 1 bog edge at one end
23 14-Aug-08 413738 6276130 2891 top slope 300 35 1.050 tree hole shrub/bog 100 no 1 1 bog edge at one end
24 14-Aug-08 413909 6276395 2892 mid slope 25 20 0.050 tree hole shrub/bog 100 no 1 1 bog edge at one end
25 14-Aug-08 416425 6277701 2893 mid slope 25 20 0.050 tree hole shrub/bog 100 no 1 1 bog edge at one end
26 14-Aug-08 416667 6277784 2894 alpine 100 50 0.500 open shrub/bog 50 no 1 1 high elevation and bog pond status makes this a poor pond
27 14-Aug-08 416848 6277831 2895 top slope 800 200 16.000 tree hole shrub 100 no 2 2 just by its size, it may have the right conditions somewhere.
28 14-Aug-08 417131 6277884 2896 mid slope 150 50 0.750 tree hole shrub/bog 100 no 1 1 bog edge at one end
29 14-Aug-08 417420 6277956 2897 top slope 50 30 0.150 bog bog 0 no 2 1 no flow, deep bog - likely cold
30 14-Aug-08 418017 6278077 2898 top slope 800 200 16.000 tree hole shrub 100 no 2 2
31 14-Aug-08 420934 6280021 2899 top slope 75 50 0.375 bog bog 0 no 2 1 no flow, deep bog - likely cold
32 14-Aug-08 424176 6279620 2900 top slope 75 50 0.375 bog bog 0 no 2 1 no flow, deep bog - likely cold
33 14-Aug-08 424434 6279390 2901 top slope 30 20 0.060 bog bog 0 no 2 1 no flow, deep bog - likely cold
34 14-Aug-08 424793 6279437 2902 top slope 200 75 1.500 bog bog 0 yes 2 2 looks like it might be muddy at one part
35 14-Aug-08 424944 6279461 2903 alpine 75 75 0.563 open sedge/shrub 50 no 1 1 looks alpine and cold
36 14-Aug-08 425077 6279483 2904 alpine 350 400 14.000 open sedge/gravel 25 Unk 2 2 may have muddy bits, but large and very high - so cold
37 14-Aug-08 425262 6279445 2905 alpine 100 25 0.250 open sedge/shrub 15 no 2 1 cold sedge pond in alpine
38 14-Aug-08 425410 6279416 2906 apine 30 50 0.150 open sedge/gravel 20 no 1 2 high elevation and bog pond status makes this a poor pond
39 14-Aug-08 425674 6279418 2907 alpine 300 150 4.500 lake sedge/shrub 45 no 2 2 lake looks deep at the edges and no muddy banks.
40 14-Aug-08 426438 6279547 2908 alpine 150 75 100.000 fen sedge/shrub 50 no 2 1 high elevation, darkish, deep, and no buddy banks.
41 14-Aug-08 427002 6279564 2909 alpine 200 75 1.500 bog sedge/shrub 35 no 2 1 high elevation, deep, and no buddy banks.
42 14-Aug-08 427322 6279772 2910 alpine 200 75 1.500 lake sedge/shrub 25 no 1 1 high elevation, darkish, deep, and no buddy banks.
43 14-Aug-08 427748 6279702 2911 alpine 300 100 3.000 lake shrub/sedge 20 no 1 1 high elevation, darkish, deep, and no buddy banks.
44 14-Aug-08 428388 6282306 2912 alpine 60 30 0.180 open sedge/moss 35 no 1 1 high elevation and abrupt edge makes this a poor pond
45 14-Aug-08 428217 6282643 2913 alpine 1500 750 112.500 lake tree/shrub/sedge 90 no 2 2 high elevation, shaded, deep, but a large area so conservatively given higher rating.
46 14-Aug-08 428249 6283001 2914 alpine 75 50 0.375 tree hole tree/shrub/sedge 75 no 1 1 high elevation, darkish, deep, and no buddy banks.
80 14-Aug-08 432515 6277474 2955 alpine 25 50 0.125 pond sedges/shrubs 0 no 1 1 high elevation, no flow, and no muddy bank.
81 14-Aug-08 431636 6278024 2956 alpine 25 50 0.125 pond sedges/shrubs 0 no 1 1 high elevation, no flow, and no muddy bank.
86 14-Aug-08 431823 6278808 2961 bottom 200 50 1.000 nel through sedg sedges 0 no 2 1 medium elevation flooded stream through sedge meadow with no muddy areas.
87 14-Aug-08 415485 6277728 2965 mid slope 150 100 1.500 tree hole sedges/shrubs 75 no 1 1 medium elevation, tree hole, and no muddy areas.
88 14-Aug-08 415136 6277707 2966 mid slope 30 20 0.060 tree hole sedges 100 no 1 1 medium elevation, deep, and no muddy areas.
89 14-Aug-08 411163 6271716 2967 mid slope 30 20 0.060 tree hole sedges 100 no 1 1 medium elevation, deep, and no muddy areas.
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Appendix K-18.  Site Characteristics Recorded during the 2008 Western Toad Aerial Reconnaissance Survey within the Unuk Watershed

ID Date Easting Northing Photos Location
Length 

(m)
Width 

(m)
Area 
(ha)

Wetland 
Type

Shoreline 
Edge

Canopy
(%)

Muddy 
Bank?

Flow 
(1-5)

Rating 
(1 Nil - 4 Good) Comment

90 14-Aug-08 410416 6271380 2968 mid slope 30 20 0.060 tree hole sedges 100 no 1 1 medium elevation, deep, and no muddy areas.
91 14-Aug-08 410181 6271296 2969 mid slope 30 20 0.060 tree hole sedges 100 no 1 1 medium elevation, deep, and no muddy areas.
92 14-Aug-08 409675 6270110 2970 bottom 200 50 1.000 overflow sedges/shrubs 50 no 3 2 active beaver damed overflow stream adjacent to river.  No appartent muddy areas, but in some cases tadpoles found here.
93 14-Aug-08 409149 6269080 2971 bottom 350 25 0.875 overflow sedges/shrubs 50 no 2 1 overflow pond on gravel bar adjacent to river. Looks muddy, so likely fairly high flow. Also dark.
94 14-Aug-08 408051 6264765 2972 bottom 15 10 0.015 tree hole trees/shrubs 100 no 1 1 treehole - heavily shaded.
95 14-Aug-08 408051 6263072 2973 bottom 200 150 3.000 tree hole trees/shrubs 100 no 1 1 treehole - heavily shaded, large and deep.
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Appendix K-19.  Abiotic Site Characteristics Recorded during Western Toad Ground Surveys, 2008 and 2009

Site Date Easting Northing
Elevation 

(m) Photos Weather Rain
Air Temp 

(Co)
Water Temp 

(Co) Size X Size Y
Flow 
(1-5)

Water Depth 
(cm)

Muck Depth 
(cm) Tannin

5 17-Aug-08 433716 6277188 1,159 478-480 overcast no 14 12 150 100 1 15 20 no
6 17-Aug-08 433593 6277208 1,168 483-484 overcast no 16 13 20 10 1 25 2 no
7 17-Aug-08 433774 6277142 1,161 489-491 overcast no 16 6 20 15 1 15 2 no
8 17-Aug-08 432303 6277638 1,147 492-495 overcast no 14 11 5 8 1 50 50 no
9 17-Aug-08 432354 6277701 1,139 495-496 overcast no 14 15 5 8 1 80 30 no
10 17-Aug-08 432210 6277610 1,145 497-499 overcast no 14 13 200 150 2 20 15 no
11 17-Aug-08 427201 6280543 1,253 500-503 overcast no 14 16 30 10 1 20 2 no
12 17-Aug-08 427208 6280486 1,253 504-507 overcast no 14 15 10 10 1 15 30 no
13 17-Aug-08 427345 6280413 1,236 508-509 overcast no 14 15 25 20 2 20 5 no
14 17-Aug-08 427369 6280247 1,222 511-512 overcast no 14 15 250 200 1 20 2 no
15 17-Aug-08 428070 6279935 1,193 513-514 overcast no 16 15 1000 350 1 20 2 no
16 17-Aug-08 428099 6280050 1,202 515-518 overcast no 14 9 75 50 1 20 1 no
17 17-Aug-08 426350 6279885 1,175 519-524 overcast no 16 18 50 75 1 20 1 no
18 17-Aug-08 426885 6279854 1,194 525-528 overcast no 13 14 700 400 2 20 0 no
19 17-Aug-08 426782 6280020 1,187 529-532 overcast no 13 15 150 30 2 15 2 no
20 17-Aug-08 426671 6279934 1,180 533-536 overcast no 13 16 15 15 3 30 10 no
21 17-Aug-08 426508 6279913 1,177 538-540 overcast no 13 16 20 10 2 15 2 no
23 3-Aug-09 427031 6279990 1,191 144-149 clear no 25 7 10 5 1 20 15 no
24 3-Aug-09 427394 6279913 1,181 161-166 clear no 24 8 300 150 1 25 10 no
25 3-Aug-09 427822 6279760 1,190 167-172 clear no 25 13 10 5 2 20 10 no
26 3-Aug-09 410327 6271734 309 189-191 clear no 20 8 4 8 1 30 20 y
15 3-Aug-09 428070 6279935 1,184 181-185 clear no 26 12 250 150 1 35 5 no
17 3-Aug-09 426344 6279886 1,174 117-120 smoky no 22 14 35 35 0 14 10 no
19 3-Aug-09 426782 6280020 1,187 138-143 clear no 25 8 35 20 2 8 10 no
20 3-Aug-09 426671 6279934 1,177 133-137 clear no 24 12 10 10 3 12 10 no
21 3-Aug-09 426508 6279913 1,175 125-129 clear no 23 8 30 15 2 8 10 no
50 5-Aug-09 432138 6278299 1,110 283-286 clear no 16 7 100 150 1 60 30 y
51 5-Aug-09 432068 6278367 1,107 287-289 clear no 16 8 50 2 1 50 10 y
52 5-Aug-09 431833 6278613 1,077 290-292 clear no 16 8 50 2 1 50 20 y
56 6-Aug-09 431843 6277644 1,148 333-336 clear no 14 5 15 15 1 38 20 y
57 6-Aug-09 431980 6277612 1,156 337-342 clear no 14 3 10 10 1 38 20 y
58 6-Aug-09 432251 6277588 1,146 343-346 clear no 14 4 10 10 1 38 20 y
60 6-Aug-09 433319 6277238 1,134 378-381 clear no 17 8 5 10 1 40 10 y
61 6-Aug-09 433342 6277211 1,137 382-385 clear no 16 8 4 8 1 30 20 y
62 6-Aug-09 433297 6277263 1,134 388-393 clear no 17 9 20 6 1 20 10 y
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Appendix K-20.  Biotic Site Characteristics Recorded during Western Toad Ground Surveys, 2008 and 2009

open 
and sunny

canopy 
set back

dense, dark 
canopy Mud Shrub Gravel Sphagnum 

Dense sedges/
aquatic veg Other 1-mudflats 2-gently sloping 3-moderate 4-steep 5-drop off other Emergent (species) Floating Submerged

5 17-Aug-08 sedge wetland no no 0 100 30 40 30 50 50 0 0
6 17-Aug-08 sedge wetland no no 100 100 100 100 20 (sedges) 0 0
7 17-Aug-08 sedge wetland no no 0 100 100 100 100 (sedges) 0 0
8 17-Aug-08 sedge wetland no no 0 100 100 100 100 (sedges) 0 0
9 17-Aug-08 sedge wetland no no 0 100 100 100 0 0
10 17-Aug-08 sedge wetland unk no 0 100 50 50 50 50 0 0
11 17-Aug-08 bog no no 0 100 100 100 80 (sedges) 0 0
12 17-Aug-08 sedge wetland no 15 0 100 100 100 0 0
13 17-Aug-08 sedge wetland no no 0 100 100 100 0 0
14 17-Aug-08 alpine meadow no no 0 100 100 100 0 0
15 17-Aug-08 alpine meadow yes no 60 40 60 50 50 50 50 0 0
16 17-Aug-08 alpine forest no no 50 50 50 100 100 10 (sedges) 0 0
17 17-Aug-08 alpine forest no no 0 100 100 100 0 0
18 17-Aug-08 alpine forest unk no 50 50 50 50 50 50 0 0
19 17-Aug-08 alpine forest no no 0 100 100 100 0 0
20 17-Aug-08 alpine forest unk 15 0 100 40 60 100 0 0
21 17-Aug-08 alpine forest no 10 20 80 20 30 70 30 70 0 0
23 3-Aug-09 marsh pond no no 0 100 100 100 0 0
24 3-Aug-09 lake unk no 40 60 40 50 50 50 50 0 0
25 3-Aug-09 sedge wetland no no 25 75 25 50 50 100 5 (sedge) 0 0
26 3-Aug-09 river no no 0 100 100 100 20 (sedge) 0 0
15 3-Aug-09 lake yes no 0 100 25 75 100 0 0
17 3-Aug-09 bog no no 15 100 100 100 15 (sedges) 0 0
19 3-Aug-09 sedge wetland no no 0 50 50 100 100 0 0
20 3-Aug-09 sedge wetland no no 0 100 100 100 5 (sedges) 0 0
21 3-Aug-09 sedge wetland no no 0 100 100 100 50 (sedges) 0 0
50 5-Aug-09 sedge wetland unk no 0 100 100 100 5 (sedge) 0 0
51 5-Aug-09 sedge wetland no no 50 50 50 100 100 5 (sedge) 0 0
52 5-Aug-09 sedge wetland no no 50 50 50 100 100 5 (sedge) 0 0
56 6-Aug-09 sedge wetland no no 0 100 50 50 100 100 100 0 0
57 6-Aug-09 sedge wetland no no 0 100 50 50 100 100 100 0 0
58 6-Aug-09 sedge wetland no no 0 100 50 50 100 100 100 0 0
60 6-Aug-09 sedge wetland no no 0 100 100 100 5 (sedge) 0 0
61 6-Aug-09 sedge wetland no no 0 100 100 100 0 0
62 6-Aug-09 sedge wetland no no 0 100 100 100 15 (sedge) 0 0

Site
Water Level 

Variable

Canopy Type Bank Substrate (%)
Canopy 

(%)

Vegetation Type (% Shoreline)

Date
Wetland 

Type
Fish 

Present?

Bank Slope
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Appendix K-21.  Amphibian Observation Data, 2008 and 2009

Adults Tadpoles Adults Tadpoles
5 17-Aug-08 30 0 0 0 0 0 singe pond in sedge meadow
6 17-Aug-08 30 0 0 0 0 0 single pond in sedge meadow
7 17-Aug-08 30 0 0 4 0 0 single pond in sedge meadow
8 17-Aug-08 10 0 0 0 0 0 small open pond in sedge meadow
9 17-Aug-08 10 0 0 0 0 0 small open pond in sedge meadow
10 17-Aug-08 25 0 0 0 0 0 medium sized pond in sedge meadow
11 17-Aug-08 20 0 0 0 0 0 3 interconnected alpine bogs
12 17-Aug-08 20 0 0 2 0 0 small open pond in sedge meadow
13 17-Aug-08 20 0 0 2 0 0 small open pond in sedge meadow
14 17-Aug-08 20 0 0 0 0 0 rocky bottom on alpine pond
15 17-Aug-08 45 0 0 0 0 0 large alpine lake
16 17-Aug-08 25 0 0 0 0 0 rocky bottom on alpine pond
17 17-Aug-08 25 0 0 0 0 0 rocky bottom on alpine pond
18 17-Aug-08 25 0 0 0 0 0 rocky bottom on alpine pond
19 17-Aug-08 25 0 0 0 0 0 a series of small alpine ponds with macrobiotic mat
20 17-Aug-08 25 0 0 0 0 0 a small pond in a stream with a rocky bottom and macrobiotic mat
21 17-Aug-08 25 0 0 0 0 0 a small pond in a stream with a rocky bottom and macrobiotic mat
23 3-Aug-09 10 0 0 0 0 0
24 3-Aug-09 20 0 0 0 0 0
25 3-Aug-09 10 0 0 0 0 0
26 3-Aug-09 20 0 0 0 0 0
15 3-Aug-09 15 0 0 0 0 0
17 3-Aug-09 20 0 0 0 1 0
19 3-Aug-09 15 0 0 0 0 0
20 3-Aug-09 10 0 0 0 0 0
21 3-Aug-09 20 0 0 0 0 0
50 5-Aug-09 20 0 0 0 0 0
51 5-Aug-09 20 0 0 0 0 0
52 5-Aug-09 20 0 0 0 0 0
56 6-Aug-09 20 0 0 0 0 0
57 6-Aug-09 20 0 0 0 0 0
58 6-Aug-09 20 0 0 0 0 0
60 6-Aug-09 18 0 0 0 0 0
61 6-Aug-09 20 0 0 0 0 0
62 6-Aug-09 15 0 0 0 0 0

Time Searched
 (min) NotesDateSite

No. Toads No. Frogs No. 
Salamander
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Appendix K-22.  Summary of Call Playback Survey (CPS) Data, 2008 and 2009

Date Transect ID Easting Northing Call Type Start Time End Time Detection Distance (m) Bearing (º) Visual/Call Activity Sex Age Comment(s)
13-Jun-08 1 420552 6265260 NOGO Alarm 7:40 7:48 -
13-Jun-08 2 416869 6259910 NOGO Alarm 11:18 11:26 -
14-Jun-08 3 417782 6262084 NOGO Alarm 6:10 6:18 -
14-Jun-08 3 416962 6262607 NOGO Alarm 6:07 6:09 NOGO 12 300 V and C territorial calling UC A Called after CPS, at tree top 10-15m away, stopped calling after 2 min. Flew off in NW direction
14-Jun-08 4 407746 6263016 NOGO Alarm 8:06 8:14 -
14-Jun-08 4 408046 6263965 NOGO Alarm 7:55 8:03 -
14-Jun-08 5 407771 6257739 NOGO Alarm 10:00 10:08 -
14-Jun-08 5 407323 6258707 NOGO Alarm 10:06 10:13 -
15-Jun-08 6 410194 6270645 NOGO Alarm 6:09 6:17 -
15-Jun-08 6 410180 6269580 NOGO Alarm 6:18 6:26 -
15-Jun-08 7 421298 6280477 NOGO Alarm 8:18 8:26 -
15-Jun-08 7 420337 6280134 NOGO Alarm 8:05 8:13 -
17-Jun-08 18 427334 6284136 NOGO Alarm 9:18 9:26 -
17-Jun-08 19 425715 6284687 NOGO Alarm 9:08 9:16 -
18-Jun-08 20 419168 6261170 NOGO Alarm 5:19 5:27 -
18-Jun-08 21 397515 6253157 NOGO Alarm 7:20 7:28 -
18-Jun-08 22 402652 6257826 NOGO Alarm 7:41 7:49 -
22-Jun-09 NOGO1-A 407912 6256929 NOGO Alarm 11:37 11:45 -
22-Jun-09 NOGO1-B 407792 6257051 NOGO Alarm 11:58 12:06 -
22-Jun-09 NOGO1-C 407873 6256820 NOGO Alarm 12:19 12:27 -
23-Jun-09 NOGO2-A 404662 6257537 NOGO Alarm 10:39 10:47 -
23-Jun-09 NOGO2-B 404969 6257661 NOGO Alarm 10:58 11:07 -
23-Jun-09 NOGO2-C 405166 6257687 NOGO Alarm 11:22 11:30 -
23-Jun-09 NOGO2-D 405331 6257865 NOGO Alarm 11:43 11:51 -
23-Jun-09 NOGO3-A 407390 6259551 NOGO Alarm 12:14 12:12 -
24-Jun-09 NOGO4-A 408695 6266079 NOGO Alarm 12:32 12:40 -
24-Jun-09 NOGO-4B 408796 6266242 NOGO Alarm 12:48 12:56 -
24-Jun-09 NOGO4-C 408842 6266400 NOGO Alarm 1:03 1:11 -
24-Jun-09 NOGO4-D 408818 6266517 NOGO Alarm 1:17 1:25 -
26-Jun-09 NOGO7-A 417195 6280039 NOGO Alarm 10:13 10:21 -
26-Jun-09 NOGO7-B 417446 6279986 NOGO Alarm 10:35 10:43 -
26-Jun-09 NOGO7-C 417784 6279967 NOGO Alarm 11:00 11:08 -
26-Jun-09 NOGO7-D 418102 6280178 NOGO Alarm 11:27 11:35 -
29-Jun-09 NOGO10-A 420863 6280322 NOGO Alarm 8:25 8:33 -
29-Jun-09 NOGO10-B 420983 6280315 NOGO Alarm 8:48 8:56 -
29-Jun-09 NOGO10-C 421042 6280529 NOGO Alarm 9:13 9:21 -
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Appendix K-22.  Summary of Call Playback Survey (CPS) Data, 2008 and 2009

CPS Label
1 In very thick alder scrub ~ 200 m transition to fir forest further downstream of Mitchell Cr.
2 very thick alder riparian on slope in the valley that heads south from the Mitchell and Sulphurets confluence
3 old growth MH/sitka spruce - lots of snags
3 in old stand of sitka spruce and MH
4 multilayered canopy/CWH/devils club
4 on steep slope (coniferous hemlock/fir) looking down to slightly mixed decidous/coniferous stand of forest adjacent to the Unuk
5 forest on the edge of the Unuk, mostly western hemlock, lots of downed trees, ridges, devil's club
5 fairly high alder stand directly adjacent to the the south Unuk river
6 swamp/riparian/CWH/willow scrub - old growth
6 hemlock forest and devils club
7 coastal western hemlock forest
7 hemlock/pine forest with little understory
18 high elevation engelmann spruce/open forest surrounding lake interspersed with boogy area
19 higher elevation ESSF forest, lots of snow, trees likely too stunted to support raptors
20 closed canopy forest on edge of slope adjacent to Sulphurets
21 old growth sitka spruce w/ hemlock
22 sitka/ helmock forest, medium age stand, lots of fallen logs, CWD
NOGO1-A East facing slope of mature old growth hemlock forest. Little to no understory. Closed canopy.
NOGO1-B East facing slope of mature old growth hemlock forest. Little to no understory. Closed canopy.
NOGO1-C East facing slope of mature old growth hemlock forest. Little to no understory. Closed canopy.
NOGO2-A Douglas fir and hemlock old growth
NOGO2-B Douglas fir and hemlock old growth
NOGO2-C Douglas fir and hemlock old growth. Mature log. Steep cliff
NOGO2-D Douglas fir and hemlock mature
NOGO3-A Hemlock
NOGO4-A Hemlock and Douglas fir.
NOGO-4B Hemlock and Douglas fir.
NOGO4-C Hemlock and Douglas fir.
NOGO4-D Hemlock and Douglas fir.
NOGO7-A Douglas fir and hemlock old growth. Closed canopy. Very little understory.
NOGO7-B Mix of hemlock and Douglas fir. 200m from Unuk River on steep slope. Very little understory.
NOGO7-C Mix of hemlock and Douglas fir. 200m from Unuk River on steep slope. Very little understory.
NOGO7-D ESSF, hemlock and Douglas fir. Very little understory.
NOGO10-A Small pond surrounded by bog pond and mixed conifer.
NOGO10-B Small pond surrounded by bog pond and mixed conifer.
NOGO10-C Hemlock mature forest with some dead spruce; flat above ravine.

Site Description
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Appendix K-23.  Summary of Raptor Stand Watch (SW) Data, 2008 and 2009

Date SW Label Easting Northing Start Time End Time Cloud % Wind Temp. °C Species No. Observed Comment(s)
13-Jun-08 SW1 417281 6262159 14:13 15:20 100 1 12 -
14-Jun-08 SW2 417264 6260635 13:45 14:30 100 1 13 -
14-Jun-08 SW3 418731 6265060 13:35 14:30 100 2 15 -
14-Jun-08 SW4 408490 6268068 15:00 15:45 100 2 14 -
14-Jun-08 SW4 408490 6268068 15:00 15:45 100 2 14 -
14-Jun-08 SW5 410968 6272712 15:05 15:40 90 3 15 -
17-Jun-08 SW10 407157 6260204 10:20 10:50 100 2 12 -
24-Jun-09 1-1 420017 6263746 9:48 10:28 80 3 2 -
24-Jun-09 1-2 420017 6263746 10:40 11:10 80 3 2 -
24-Jun-09 1-3 420017 6263746 11:28 11:58 80 3 2 -
24-Jun-09 1-4 420017 6263746 12:11 80 3 2 -

SW Label Site Description
SW1 Alongside Sulphurets Cr. (on S side) bordered by Fir/Spruce forest.
SW2 alongside Unnamed Cr in valley that extends south from Sulphurets.  Immediate area is willow/alder riparian bordered w/ cottonwood and subalpine fir
SW3 Mitchell/McTagg confluence
SW4 edge of marsh wetland next to the Unuk.  Band of cottonwoods seperates river from marsh, mostly hemlock.  Beaver activity.
SW4
SW5 on river pan (accidentally right by bear hair trap)
SW10 On Unuk downstream from Sulpherets - Riparian/coniferous mix/large gravel bars
1-1
1-2 North facing alpine on slope of Mitchell Creek Valley
1-3 South-facing alpine facing into Ted Morris Creek
1-4 West facing apline downstream on Sulphurets Creek
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Appendix K-24.  Summary of Water Dependent Bird Spring Pair Survey, 2008

Date Waypoint ID Easting Northing Group No. Species Species Code No. Hens No. Drakes Paired Pair No No. Unided Total Habitat Type*
Comment(s)

2-Jun-08 001 418012 6264268 1 American dipper AMDI N 0 1 1 RI-M
2-Jun-08 002 418598 6265826 1 American dipper AMDI N 0 1 1 RI-M
2-Jun-08 003 416024 6262491 1 American dipper AMDI N 0 3 3 RI-M
2-Jun-08 004 407845 6261597 1 Canada goose CAGO N 0 1 1 RI-M
2-Jun-08 005 407119 6261153 1 unidentified sandpiper USAN N 0 1 1 RI-M
2-Jun-08 006 407172 6260748 1 Common merganser COME 1 N 0 1 RI-M
2-Jun-08 007 407243 6259558 1 Canada goose CAGO N 0 2 2 PO-L
2-Jun-08 008 409161 6249846 1 American dipper AMDI N 0 1 1 RI-S
2-Jun-08 009 412345 6245231 1 Canada goose CAGO N 0 1 1 RI-S
2-Jun-08 010 413588 6237473 1 unidentified sandpiper USAN N 0 4 4 RI-S
2-Jun-08 011 413836 6236223 1 unidentified sandpiper USAN N 0 4 4 RI-S
2-Jun-08 012 414555 6240862 1 Canada goose CAGO N 0 3 3 PO-S
2-Jun-08 014 394270 6246980 3 Blue-winged teal BWTE 1 1 Y 1 2 LK-S
2-Jun-08 014 394270 6246980 1 Common loon COLO N 0 4 4 LK-S
2-Jun-08 014 394270 6246980 4 unidentified sandpiper USAN N 0 1 1 LK-S
2-Jun-08 015 394104 6246798 1 Lesser scaup LESC 2 2 Y 2 4 LK-S
2-Jun-08 016 395617 6247552 1 Canada goose CAGO N 0 2 2 RI-M
2-Jun-08 017 391334 6251804 1 American dipper AMDI N 0 1 1 RI-S
2-Jun-08 018 388362 6252432 1 unidentified sandpiper USAN N 0 1 1 CR-L
2-Jun-08 019 398843 6252610 1 Barrow's goldeneye BAGO 1 1 Y 1 2 LK-S
2-Jun-08 019 398843 6252610 2 Barrow's goldeneye BAGO 2 2 Y 2 4 LK-S
2-Jun-08 020 397589 6252250 1 Barrow's goldeneye BAGO N 0 1 1 RI-L
2-Jun-08 021 401438 6256997 1 Barrow's goldeneye BAGO N 0 2 2 LK-S
2-Jun-08 021 401438 6256997 2 unidentified sandpiper USAN N 0 2 2 LK-S
2-Jun-08 022 401186 6256262 2 Common merganser COME 1 N 0 1 RI-L King Cr.= good HADU habitat *survey earlier next year
2-Jun-08 022 401186 6256262 1 unidentified sandpiper USAN N 0 3 3 RI-L
2-Jun-08 023 402930 6256326 1 Common merganser COME 1 N 0 1 RI-L
2-Jun-08 024 404127 6263286 1 American dipper AMDI N 0 2 2 RI-S
2-Jun-08 025 404007 6273490 1 American dipper AMDI N 0 1 1 CR-L
2-Jun-08 026 403672 6257714 1 Blue-winged teal BWTE N 0 2 2 RI-L
2-Jun-08 027 404590 6258564 1 Barrow's goldeneye BAGO 1 1 Y 1 2 LK-S
2-Jun-08 028 404511 6258914 1 Pacific loon PALO 1 N 0 1 2 LK-S
2-Jun-08 029 404593 6257758 1 Barrow's goldeneye BAGO N 0 1 1 RI-L
2-Jun-08 030 407584 6262235 1 Common merganser COME N 0 1 1 RI-M
2-Jun-08 031 408406 6262998 3 Barrow's goldeneye BAGO 1 N 0 1 LK-S
2-Jun-08 031 408406 6262998 1 Canada goose CAGO N 0 1 1 LK-S
2-Jun-08 031 408406 6262998 2 Barrow's goldeneye BAGO N 0 5 5 LK-S young (class I) 
2-Jun-08 032 407883 6265294 1 Mallard MALL 1 N 0 1 SW-M
2-Jun-08 033 408036 6266711 1 unidentified sandpiper USAN N 0 1 1 CR-L
2-Jun-08 034 408608 6268745 1 Barrow's goldeneye BAGO N 0 1 1 LK-S
2-Jun-08 034 408608 6268745 4 Barrow's goldeneye BAGO N 0 2 2 LK-S
2-Jun-08 034 408608 6268745 2 Canada goose CAGO 3 3 Y 3 6 LK-S
2-Jun-08 034 408608 6268745 5 Mallard MALL 3 2 Y 2 5 LK-S
2-Jun-08 035 410158 6270208 1 unidentified sandpiper USAN N 0 1 1 LK-S
2-Jun-08 035 410158 6270208 2 unidentified duck UDUC N 0 1 1 LK-S ducklings
2-Jun-08 036 415932 6279998 1 Mallard MALL 1 2 Y 1 3 MA-S
2-Jun-08 037 415791 6279753 1 Barrow's goldeneye BAGO 1 1 Y 1 2 LK-S
2-Jun-08 038 419461 6280575 1 American dipper AMDI N 0 1 1 RI-S
2-Jun-08 040 423069 6282209 1 unidentified sandpiper USAN N 0 2 2 LK-S
2-Jun-08 041 423795 6281627 1 Barrow's goldeneye BAGO 1 2 Y 1 3 LK-S
2-Jun-08 042 426933 6282936 1 Common loon COLO N 0 1 1 LK-M
2-Jun-08 043 427502 6282735 1 Barrow's goldeneye BAGO N 0 1 1 LK-S

* Habitat descriptor: LK=lake, RI-river, PO=pond, MA=Marsh, SW=Swamp: size descriptor S=small, M=medium, L=large
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Appendix K-25.  Summary of Water Dependent Bird Summer Brood Survey, 2008

Date Waypoint ID Easting Northing Group No. Species Species Code No. Hens No. Young Class
No. Drake 
or Unided Total Adult Total Habitat Type*

Comment(s)
15-Jul-08 002 413959 6240977 1 Blue-winged teal BWTE 1 1 1 RI-M start: S UNUK 7:55 am
15-Jul-08 002 413959 6240977 1 unidentified sandpiper USAN 1 1 1 RI-M
15-Jul-08 003 413650 6236957 1 unidentified sandpiper USAN 2 2 2 RI-M
15-Jul-08 004 414770 6235041 1 unidentified sandpiper USAN 1 1 1 LK-S stop: S UNUK 8:40 am
15-Jul-08 005 394314 6247136 1 unidentified loon ULOO 2 2 2 LK-L
15-Jul-08 006 397812 6252956 1 unidentified sandpiper USAN 1 1 1 RI-L
15-Jul-08 007 401285 6257197 1 unidentified loon ULOO 1 1 1 LK-M
15-Jul-08 008 401437 6258840 1 Pacific loon PALO 2 2 2 LK-M
15-Jul-08 009 397015 6261374 1 unidentified sandpiper USAN 1 1 1 CR-L
15-Jul-08 010 394368 6262009 1 Canada goose CAGO 9 9 9 LK-S
15-Jul-08 010 394368 6262009 1 unidentified sandpiper USAN 1 1 1 LK-S Stop: Harry Mel Cr. 11:30 am
15-Jul-08 011 408598 6263854 1 Mallard MALL 1 1 1 LK-S
15-Jul-08 012 415744 6279856 Bonaparte's gull BOGU 1 1 1 LK-S
15-Jul-08 013 424603 6283639 1 unidentified loon ULOO 1 1 1 PO-S
15-Jul-08 014 424703 6282997 1 Canada goose CAGO 14 14 14 LK-M
15-Jul-08 014 424703 6282997 1 unidentified goldeneye UGOL 1 1 2 3 4 LK-M
15-Jul-08 014 424703 6282997 2 unidentified goldeneye UGOL 1 1 1 LK-M
15-Jul-08 014 424703 6282997 3 unidentified goldeneye UGOL 1 1 1 LK-M
15-Jul-08 014 424703 6282997 4 unidentified goldeneye UGOL 1 1 1 LK-M
15-Jul-08 014 424703 6282997 1 unidentified loon ULOO 1 1 1 LK-M
15-Jul-08 014 424703 6282997 1 unidentified sandpiper USAN 1 1 1 LK-M
15-Jul-08 014 424703 6282997 unidentified waterfowl UWAT 2 2 2 LK-M
15-Jul-08 014 424703 6282997 1 White-winged scoter WWSC 1 1 1 LK-M
15-Jul-08 015 427719 6282826 1 Canada goose CAGO 39 39 39 LK-M
16-Jul-08 059 422055 6265407 1 unidentified sandpiper USAN 1 1 1 CR-M

 * Habitat descriptor: LK=lake, RI-river, PO=pond, MA=Marsh, SW=Swamp: size descriptor S=small, M=medium, L=large
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Appendix K-26.  Summary of Water Dependent Bird Fall Staging Survey, 2008

Date Waypoint ID Easting Northing Group No. Species Species Code No. Hens No. Drakes No. Juv No. Unided Total Juvenile Total Adult Total Habitat Type* Comment(s)
27-Sep-08 002 401210 6256812 1 unidentified merganser UMER 2 2 0 2 LK-M juveniles
27-Sep-08 003 401220 6258546 1 Common merganser COME 3 3 0 3 LK-M juveniles
27-Sep-08 005 394083 6246642 1 Canada goose CAGO 28 0 28 28 LK-M
27-Sep-08 005 394083 6246642 2 Mallard MALL 2 0 2 2 LK-M
27-Sep-08 005 394083 6246642 2 Green-winged teal GWTE 9 0 9 9 LK-M
27-Sep-08 006 394523 6246311 1 Canada goose CAGO 8 0 8 8 LK-M
27-Sep-08 007 398340 6249464 1 unidentified scoter USCO 1 0 1 1 LK-S likely surf scoter
27-Sep-08 007 398340 6249464 2 unidentified waterfowl UWAT 2 0 2 2 LK-S likely merganser or goldeneye
27-Sep-08 010 409196 6269092 1 unidentified merganser UMER 3 0 3 3 RI-M flying up river
27-Sep-08 012 423185 6282272 2 Barrow's goldeneye BAGO 2 0 2 2 PO-M
27-Sep-08 039 427485 6283746 1 unidentified goldeneye UGOL 1 1 0 1 LK-M juvenile or hen
27-Sep-08 039 427485 6283746 2 unidentified goldeneye UGOL 5 5 0 5 LK-M juvenile or hen
27-Sep-08 040 424647 6283083 1 unidentified goldeneye UGOL 4 0 4 4 LK-S
27-Sep-08 041 425286 6282323 1 unidentified goldeneye UGOL 2 0 2 2 LK-S
27-Sep-08 042 425424 6282596 1 unidentified goldeneye UGOL 1 0 1 1 LK-S
27-Sep-08 043 427411 6282650 1 unidentified goldeneye UGOL 1 0 1 1 LK-S
27-Sep-08 044 407250 6277386 1 Canada goose CAGO 5 0 5 5 LK-L Tom Mckay Lake

* Habitat descriptor: LK=lake, RI-river, PO=pond, MA=Marsh, SW=Swamp: size descriptor S=small, M=medium, L=large.
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Appendix K-27.  Summary of Water Dependent Bird Spring Staging Survey, 2009

Date Waypoint ID Easting Northing Group No. Species Species Code No. Hens No. Drakes No. Unided Total Habitat Type* Comment(s)
26-Apr-09 007 394776 6246097 1 Common merganser COME 1 1 1 RI-L
26-Apr-09 009 393595 6246537 1 Trumpeter swan TRSW 3 3 LK-M
26-Apr-09 009 393595 6246537 2 Canada goose CAGO 85 85 LK-M
26-Apr-09 009 393595 6246537 3 Trumpeter swan TRSW 1 1 LK-M
26-Apr-09 009 393595 6246537 4 Mallard MALL 10 10 LK-M
26-Apr-09 010 394430 6246909 1 Lesser scaup LESC 9 9 LK-M
26-Apr-09 010 394430 6246909 1 Bufflehead BUFF 1 1 LK-M
26-Apr-09 010 394430 6246909 1 Lesser scaup LESC 3 3 LK-M
26-Apr-09 010 394430 6246909 2 Barrow's goldeneye BAGO 1 1 2 LK-M
26-Apr-09 010 394430 6246909 2 Trumpeter swan TRSW 1 1 LK-M

* Habitat descriptor: LK=lake, RI-river, PO=pond, MA=Marsh, SW=Swamp: size descriptor S=small, M=medium, L=large.
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
13-Jun-08 1 421318 6265470 420552 6265260 11 100 0 1 5:59 Yellow Warbler Dendroica petechia 4 0

1 421318 6265470 420552 6265260 11 100 0 1 5:59 Dusky/Sooty Grouse Dendragapus spp. 0 1
1 421318 6265470 420552 6265260 11 100 0 1 5:59 Fox Sparrow Passerella iliaca 1 0
1 421318 6265470 420552 6265260 11 100 0 1 5:59 Hermit Thrush Catharus guttatus 1 0
1 421318 6265470 420552 6265260 11 100 0 2 6:19 Yellow Warbler Dendroica petechia 3 0
1 421318 6265470 420552 6265260 11 100 0 2 6:19 Dusky/Sooty Grouse Dendragapus spp. 0 1
1 421318 6265470 420552 6265260 11 100 0 2 6:19 Townsend's Solitaire Myadestes townsendi 1 0
1 421318 6265470 420552 6265260 11 100 0 2 6:19 Steller's Jay Cyanocitta stelleri 1 0
1 421318 6265470 420552 6265260 11 100 0 3 6:40 Yellow Warbler Dendroica petechia 1 0
1 421318 6265470 420552 6265260 11 100 0 3 6:40 Northern Waterthrush Seiurus noveboracensis 1 0
1 421318 6265470 420552 6265260 11 100 0 3 6:40 American Redstart Setophaga ruticilla 1 0
1 421318 6265470 420552 6265260 11 100 0 3 6:40 Fox Sparrow Passerella iliaca 1 0
1 421318 6265470 420552 6265260 11 100 0 4 7:01 Yellow Warbler Dendroica petechia 1 1
1 421318 6265470 420552 6265260 11 100 0 4 7:01 Dusky/Sooty Grouse Dendragapus spp. 1 0
1 421318 6265470 420552 6265260 11 100 0 4 7:01 MacGillivray's warbler Oporornis tolmiei 1 0
1 421318 6265470 420552 6265260 11 100 0 4 7:01 Varied Thrush Ixoreus naevius 1 0
1 421318 6265470 420552 6265260 11 100 0 5 7:51 Townsend's Warbler Dendroica townsendi 1 0
1 421318 6265470 420552 6265260 11 100 0 5 7:51 Yellow Warbler Dendroica petechia 1 0
2 416753 6259074 416869 6259910 12 100 1 1 9:17 MacGillivray's warbler Oporornis tolmiei 1 0
2 416753 6259074 416869 6259910 12 100 1 1 9:17 Yellow Warbler Dendroica petechia 3 0
2 416753 6259074 416869 6259910 12 100 1 1 9:17 Wilson's Warbler Wilsonia pusilla 1 0
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Vaux's Swift Chaetura vauxi 1 0
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Fox Sparrow Passerella iliaca 1 0
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Dusky/Sooty Grouse Dendragapus spp. 0 1
2 416753 6259074 416869 6259910 12 100 1 2 9:45 MacGillivray's warbler Oporornis tolmiei 1 0
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Yellow Warbler Dendroica petechia 3 0
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Hermit Thrush Catharus guttatus 0 1
2 416753 6259074 416869 6259910 12 100 1 2 9:45 Pine Siskin Carduelis pinus 1 0
2 416753 6259074 416869 6259910 12 100 1 3 10:09 Yellow-rumped Warbler Dendroica coronata 1 0
2 416753 6259074 416869 6259910 12 100 1 3 10:09 Orange-crowned Warbler Vermivora celata 2 0
2 416753 6259074 416869 6259910 12 100 1 3 10:09 Yellow Warbler Dendroica petechia 1 0
2 416753 6259074 416869 6259910 12 100 1 3 10:09 Hermit Thrush Catharus guttatus 0 1
2 416753 6259074 416869 6259910 12 100 1 3 10:09 MacGillivray's warbler Oporornis tolmiei 1 0
2 416753 6259074 416869 6259910 12 100 1 3 10:09 Wilson's Warbler Wilsonia pusilla 1 0
2 416753 6259074 416869 6259910 12 100 1 4 10:44 MacGillivray's warbler Oporornis tolmiei 1 0
2 416753 6259074 416869 6259910 12 100 1 4 10:44 Yellow Warbler Dendroica petechia 2 0
2 416753 6259074 416869 6259910 12 100 1 4 10:44 Hermit Thrush Catharus guttatus 2 0
2 416753 6259074 416869 6259910 12 100 1 5 11:13 Hermit Thrush Catharus guttatus 1 0

14-Jun-08 3 417416 6262246 417782 6262084 13 100 0 1 5:21 Hermit Thrush Catharus guttatus 1 0
3 417416 6262246 417782 6262084 13 100 0 1 5:21 Chestnut-backed Chickadee Poecile rufescens 1 0
3 417416 6262246 417782 6262084 13 100 0 1 5:21 Yellow-rumped Warbler Dendroica coronata 1 0
3 417416 6262246 417782 6262084 13 100 0 1 5:21 Black-capped Chickadee Poecile atricapillus 1 0
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Winter Wren Troglodytes troglodytes 1 0
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Hermit Thrush Catharus guttatus 0 1
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Varied Thrush Ixoreus naevius 1 0
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Wilson's Warbler Wilsonia pusilla 1 0
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Brown Creeper Certhia americana 1 0
3 417416 6262246 417782 6262084 13 100 0 2 5:38 Townsend's Warbler Dendroica townsendi 1 0
3 417416 6262246 417782 6262084 13 100 0 3 5:54 Pacific-slope Flycatcher Empidonax difficilis 1 0

Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
14-Jun-08 3 417416 6262246 417782 6262084 13 100 0 3 5:54 Chestnut-backed Chickadee Poecile rufescens 1 0

3 417416 6262246 417782 6262084 13 100 0 3 5:54 Brown Creeper Certhia americana 1 0
3 417416 6262246 417782 6262084 13 100 0 3 5:54 Townsend's Warbler Dendroica townsendi 1 0
3 417313 6262377 416962 6262607 13 100 0 1 5:23 Townsend's Warbler Dendroica townsendi 3 0
3 417313 6262377 416962 6262607 13 100 0 1 5:23 Chestnut-backed Chickadee Poecile rufescens 3 0
3 417313 6262377 416962 6262607 13 100 0 1 5:23 Varied Thrush Ixoreus naevius 0 1
3 417313 6262377 416962 6262607 13 100 0 1 5:23 Pine Siskin Carduelis pinus 2 0
3 417313 6262377 416962 6262607 13 100 0 2 5:40 Townsend's Warbler Dendroica townsendi 3 0
3 417313 6262377 416962 6262607 13 100 0 2 5:40 Hermit Thrush Catharus guttatus 0 1
3 417313 6262377 416962 6262607 13 100 0 2 5:40 Chestnut-backed Chickadee Poecile rufescens 1 0
3 417313 6262377 416962 6262607 13 100 0 2 5:40 Brown Creeper Certhia americana 1 0
3 417313 6262377 416962 6262607 13 100 0 2 5:40 Golden-crowned Kinglet Regulus satrapa 2 0
3 417313 6262377 416962 6262607 13 100 0 3 5:57 Pine Siskin Carduelis pinus 3 0
3 417313 6262377 416962 6262607 13 100 0 3 5:57 Brown Creeper Certhia americana 2 0
3 417313 6262377 416962 6262607 13 100 0 3 5:57 Red-breasted Nuthatch Sitta canadensis 1 0
3 417313 6262377 416962 6262607 13 100 0 3 5:57 MacGillivray's warbler Oporornis tolmiei 1 0
3 417313 6262377 416962 6262607 13 100 0 3 5:57 Townsend's Warbler Dendroica townsendi 2 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Townsend's Warbler Dendroica townsendi 2 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Hammond's Flycatcher Empidonax hammondii 2 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Yellow Warbler Dendroica petechia 2 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Pacific-slope Flycatcher Empidonax difficilis 1 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Winter Wren Troglodytes troglodytes 2 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Wilson's Warbler Wilsonia pusilla 1 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Ruby-crowned Kinglet Regulus calendula 1 0
4 407985 6263350 407746 6263016 13 100 1 1 7:13 Swainson's Thrush Catharus ustulatus 0 1
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Hammond's Flycatcher Empidonax hammondii 2 0
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Swainson's Thrush Catharus ustulatus 2 0
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Varied Thrush Ixoreus naevius 2 1
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Golden-crowned Kinglet Regulus satrapa 1 0
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Townsend's Warbler Dendroica townsendi 2 0
4 407985 6263350 407746 6263016 13 100 1 2 7:35 Wilson's Warbler Wilsonia pusilla 2 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Yellow-rumped Warbler Dendroica coronata 1 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Red-breasted Nuthatch Sitta canadensis 1 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Townsend's Warbler Dendroica townsendi 2 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Varied Thrush Ixoreus naevius 3 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Golden-crowned Kinglet Regulus satrapa 2 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Winter Wren Troglodytes troglodytes 2 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Pacific-slope Flycatcher Empidonax difficilis 1 0
4 407985 6263350 407746 6263016 13 100 1 3 8:02 Alder Flycatcher Empidonax alnorum 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Swainson's Thrush Catharus ustulatus 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Yellow Warbler Dendroica petechia 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Golden-crowned Kinglet Regulus satrapa 2 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Townsend's Solitaire Myadestes townsendi 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Townsend's Warbler Dendroica townsendi 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Winter Wren Troglodytes troglodytes 1 0
4 408091 6263548 408046 6263965 13 100 1 1 7:13 Wilson's Warbler Wilsonia pusilla 1 0
4 408091 6263548 408046 6263965 13 100 1 2 7:30 Winter Wren Troglodytes troglodytes 1 0
4 408091 6263548 408046 6263965 13 100 1 2 7:30 Townsend's Warbler Dendroica townsendi 2 0
4 408091 6263548 408046 6263965 13 100 1 2 7:30 Brown Creeper Certhia americana 2 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
14-Jun-08 4 408091 6263548 408046 6263965 13 100 1 2 7:30 Hermit Thrush Catharus guttatus 2 0

4 408091 6263548 408046 6263965 13 100 1 2 7:30 Golden-crowned Kinglet Regulus satrapa 1 0
4 408091 6263548 408046 6263965 13 100 1 2 7:30 Wilson's Warbler Wilsonia pusilla 2 0
4 408091 6263548 408046 6263965 13 100 1 2 7:30 Townsend's Solitaire Myadestes townsendi 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Winter Wren Troglodytes troglodytes 2 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Varied Thrush Ixoreus naevius 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Pine Siskin Carduelis pinus 3 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Golden-crowned Kinglet Regulus satrapa 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Warbling Vireo Vireo gilvus 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Townsend's Warbler Dendroica townsendi 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Black-throated Gray Warbler Dendroica nigrescens 1 0
4 408091 6263548 408046 6263965 13 100 1 3 7:48 Townsend's Solitaire Myadestes townsendi 1 0
5 407517 6258099 407771 6257739 14 95 1 1 9:12 Yellow Warbler Dendroica petechia 3 0
5 407517 6258099 407771 6257739 14 95 1 1 9:12 Warbling Vireo Vireo gilvus 1 0
5 407517 6258099 407771 6257739 14 95 1 1 9:12 Hermit Thrush Catharus guttatus 1 1
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Winter Wren Troglodytes troglodytes 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Chestnut-backed Chickadee Poecile rufescens 2 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Hermit Thrush Catharus guttatus 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Townsend's Warbler Dendroica townsendi 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Ruffed Grouse Bonasa umbellus 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Yellow Warbler Dendroica petechia 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Pine Siskin Carduelis pinus 6 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 Wilson's Warbler Wilsonia pusilla 1 0
5 407517 6258099 407771 6257739 14 95 1 2 9:33 American Redstart Setophaga ruticilla 1 0
5 407517 6258099 407771 6257739 14 95 1 3 9:59 American Robin Turdus migratorius 2 0
5 407517 6258099 407771 6257739 14 95 1 3 9:59 Dark-eyed Junco Junco hyemalis 1 0
5 407517 6258099 407771 6257739 14 95 1 3 9:59 Vaux's Swift Chaetura vauxi 0 1
5 407517 6258099 407771 6257739 14 95 1 3 9:59 Pine Siskin Carduelis pinus 1 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Chestnut-backed Chickadee Poecile rufescens 3 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Golden-crowned Kinglet Regulus satrapa 2 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Dusky/Sooty Grouse Dendragapus spp. 0 1
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Townsend's Warbler Dendroica townsendi 1 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Pacific-slope Flycatcher Empidonax difficilis 2 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Yellow-rumped Warbler Dendroica coronata 1 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Swainson's Thrush Catharus ustulatus 1 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Brown Creeper Certhia americana 1 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 Townsend's Warbler Dendroica townsendi 2 0
5 407587 6258369 407323 6258707 14 95 1 1 9:15 American Redstart Setophaga ruticilla 1 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Swainson's Thrush Catharus ustulatus 2 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Varied Thrush Ixoreus naevius 1 1
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Chestnut-backed Chickadee Poecile rufescens 2 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Dusky/Sooty Grouse Dendragapus spp. 0 1
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Hammond's Flycatcher Empidonax hammondii 1 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Townsend's Warbler Dendroica townsendi 2 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Pine Siskin Carduelis pinus 2 0
5 407587 6258369 407323 6258707 14 95 1 2 9:42 Warbling Vireo Vireo gilvus 1 0
5 407587 6258369 407323 6258707 14 95 1 3 10:00 Warbling Vireo Vireo gilvus 2 0
5 407587 6258369 407323 6258707 14 95 1 3 10:00 Varied Thrush Ixoreus naevius 1 0
5 407587 6258369 407323 6258707 14 95 1 3 10:00 Hermit Thrush Catharus guttatus 2 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
14-Jun-08 5 407587 6258369 407323 6258707 14 95 1 3 10:00 Townsend's Warbler Dendroica townsendi 2 0

5 407587 6258369 407323 6258707 14 95 1 3 10:00 Wilson's Warbler Wilsonia pusilla 1 0
5 407587 6258369 407323 6258707 14 95 1 3 10:00 Chestnut-backed Chickadee Poecile rufescens 1 0
5 407587 6258369 407323 6258707 14 95 1 3 10:00 Dusky/Sooty Grouse Dendragapus spp. 0 1

15-Jun-08 6 410123 6270267 410194 6270645 10 100 0 1 5:26 Warbling Vireo Vireo gilvus 1 0
6 410122 6270267 410194 6270645 10 100 0 1 5:26 Townsend's Warbler Dendroica townsendi 2 0
6 410122 6270267 410194 6270645 10 100 0 1 5:26 Yellow Warbler Dendroica petechia 1 0
6 410122 6270267 410194 6270645 10 100 0 1 5:26 Chestnut-backed Chickadee Poecile rufescens 1 0
6 410122 6270267 410194 6270645 10 100 0 1 5:26 Hermit Thrush Catharus guttatus 0 1
6 410122 6270267 410194 6270645 10 100 0 1 5:26 MacGillivray's warbler Oporornis tolmiei 2 0
6 410122 6270267 410194 6270645 10 100 0 1 5:26 Belted Kingfisher Ceryle alcyon 1 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Winter Wren Troglodytes troglodytes 3 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Townsend's Warbler Dendroica townsendi 2 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Golden-crowned Kinglet Regulus satrapa 1 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Warbling Vireo Vireo gilvus 1 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Chestnut-backed Chickadee Poecile rufescens 1 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Hammond's Flycatcher Empidonax hammondii 1 0
6 410122 6270267 410194 6270645 10 100 0 2 5:44 Dusky/Sooty Grouse Dendragapus spp. 0 1
6 410122 6270267 410194 6270645 10 100 0 3 6:03 Townsend's Warbler Dendroica townsendi 2 0
6 410122 6270267 410194 6270645 10 100 0 3 6:03 Golden-crowned Kinglet Regulus satrapa 1 0
6 410122 6270267 410194 6270645 10 100 0 3 6:03 Winter Wren Troglodytes troglodytes 1 1
6 410122 6270267 410194 6270645 10 100 0 3 6:03 Unknown flycatcher 1 0
6 410122 6270267 410194 6270645 10 100 0 3 6:03 Varied Thrush Ixoreus naevius 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Yellow Warbler Dendroica petechia 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Common Yellowthroat Geothlypis trichas 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Yellow-rumped Warbler Dendroica coronata 2 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Hermit Thrush Catharus guttatus 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Dusky/Sooty Grouse Dendragapus spp. 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Wilson's Warbler Wilsonia pusilla 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Brown Creeper Certhia americana 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Rufous Hummingbird Selasphorus rufus 1 0
6 410132 6269970 410180 6269580 13 100 1 1 5:23 Song Sparrow Melospiza melodia 1 0
6 410132 6269970 410180 6269580 13 100 1 2 5:45 Brown Creeper Certhia americana 1 0
6 410132 6269970 410180 6269580 13 100 1 2 5:45 Hermit Thrush Catharus guttatus 1 0
6 410132 6269970 410180 6269580 13 100 1 2 5:45 Winter Wren Troglodytes troglodytes 2 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Golden-crowned Kinglet Regulus satrapa 2 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Chestnut-backed Chickadee Poecile rufescens 2 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Townsend's Warbler Dendroica townsendi 1 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Winter Wren Troglodytes troglodytes 2 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Brown Creeper Certhia americana 1 0
6 410132 6269970 410180 6269580 13 100 1 3 6:11 Hammond's Flycatcher Empidonax hammondii 1 0
7 420913 6280408 421298 6280477 9 100 0 1 7:33 Dusky/Sooty Grouse Dendragapus spp. 1 0
7 420913 6280408 421298 6280477 9 100 0 1 7:33 Golden-crowned Kinglet Regulus satrapa 1 0
7 420913 6280408 421298 6280477 9 100 0 1 7:33 Yellow Warbler Dendroica petechia 2 1
7 420913 6280408 421298 6280477 9 100 0 2 7:54 Dusky/Sooty Grouse Dendragapus spp. 0 1
7 420913 6280408 421298 6280477 9 100 0 2 7:54 Golden-crowned Kinglet Regulus satrapa 1 0
7 420913 6280408 421298 6280477 9 100 0 2 7:54 Townsend's Warbler Dendroica townsendi 2 0
7 420913 6280408 421298 6280477 9 100 0 3 8:11 Townsend's Warbler Dendroica townsendi 1 0
7 420701 6280303 420337 6280134 11 100 0 1 7:27 Townsend's Warbler Dendroica townsendi 1 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
15-Jun-08 7 420701 6280303 420337 6280134 11 100 0 1 7:27 Dusky/Sooty Grouse Dendragapus spp. 1 0

7 420701 6280303 420337 6280134 11 100 0 1 7:27 Golden-crowned Kinglet Regulus satrapa 1 0
7 420701 6280303 420337 6280134 11 100 0 1 7:27 Pine Siskin Carduelis pinus 0 1
7 420701 6280303 420337 6280134 11 100 0 1 7:27 Hermit Thrush Catharus guttatus 0 1
7 420701 6280303 420337 6280134 11 100 0 1 7:27 American Three-toed Woodpecker Picoides dorsalis 1 0 NF
7 420701 6280303 420337 6280134 11 100 0 1 7:27 Red-breasted Nuthatch Sitta canadensis 1 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Chestnut-backed Chickadee Poecile rufescens 2 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Townsend's Warbler Dendroica townsendi 2 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Dusky/Sooty Grouse Dendragapus spp. 1 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Brown Creeper Certhia americana 1 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Dark-eyed Junco Junco hyemalis 1 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Pine Siskin Carduelis pinus 2 0
7 420701 6280303 420337 6280134 11 100 0 2 7:41 Golden-crowned Kinglet Regulus satrapa 1 0
7 420701 6280303 420337 6280134 11 100 0 3 7:59 Wilson's Warbler Wilsonia pusilla 1 0
7 420701 6280303 420337 6280134 11 100 0 3 7:59 Townsend's Warbler Dendroica townsendi 2 0
7 420701 6280303 420337 6280134 11 100 0 3 7:59 Golden-crowned Kinglet Regulus satrapa 2 0
7 420701 6280303 420337 6280134 11 100 0 3 7:59 Winter Wren Troglodytes troglodytes 1 0
7 420701 6280303 420337 6280134 11 100 0 3 7:59 Hermit Thrush Catharus guttatus 1 0

17-Jun-08 18 426715 6284108 427334 6284136 6 100 1 1 8:07 Wilson's Warbler Wilsonia pusilla 1 0
18 426715 6284108 427334 6284136 6 100 1 1 8:07 Townsend's Warbler Dendroica townsendi 2 0
18 426715 6284108 427334 6284136 6 100 1 1 8:07 Yellow-rumped Warbler Dendroica coronata 2 0
18 426715 6284108 427334 6284136 6 100 1 1 8:07 Blackpoll Warbler Dendroica striata 1 0
18 426715 6284108 427334 6284136 6 100 1 1 8:07 Fox Sparrow Passerella iliaca 1 0
18 426715 6284108 427334 6284136 6 100 1 1 8:07 Swainson's Thrush Catharus ustulatus 1 0
18 426715 6284108 427334 6284136 6 100 1 2 8:23 Varied Thrush Ixoreus naevius 3 1
18 426715 6284108 427334 6284136 6 100 1 2 8:23 Hermit Thrush Catharus guttatus 2 1
18 426715 6284108 427334 6284136 6 100 1 2 8:23 Swainson's Thrush Catharus ustulatus 0 1
18 426715 6284108 427334 6284136 6 100 1 3 8:34 Chipping Sparrow Spizella passerina 2 0
18 426715 6284108 427334 6284136 6 100 1 3 8:34 Varied Thrush Ixoreus naevius 3 1
18 426715 6284108 427334 6284136 6 100 1 3 8:34 Hermit Thrush Catharus guttatus 1 1
18 426715 6284108 427334 6284136 6 100 1 3 8:34 Fox Sparrow Passerella iliaca 2 0
18 426715 6284108 427334 6284136 6 100 1 3 8:34 Townsend's Warbler Dendroica townsendi 1 0
18 426715 6284108 427334 6284136 6 100 1 3 8:34 American Robin Turdus migratorius 1 0
18 426715 6284108 427334 6284136 6 100 1 4 8:54 Fox Sparrow Passerella iliaca 2 0
18 426715 6284108 427334 6284136 6 100 1 4 8:54 Blackpoll Warbler Dendroica striata 1 0
18 426715 6284108 427334 6284136 6 100 1 4 8:54 Pine Siskin Carduelis pinus 2 0
18 426715 6284108 427334 6284136 6 100 1 4 8:54 Yellow-rumped Warbler Dendroica coronata 1 0
18 426715 6284108 427334 6284136 6 100 1 4 8:54 Hermit Thrush Catharus guttatus 1 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Mountain Chickadee Poecile gambeli 2 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Blackpoll Warbler Dendroica striata 1 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Fox Sparrow Passerella iliaca 1 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Hermit Thrush Catharus guttatus 2 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Pine Siskin Carduelis pinus 2 0
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Varied Thrush Ixoreus naevius 0 1
18 426715 6284108 427334 6284136 6 100 1 5 9:12 Wilson's Warbler Wilsonia pusilla 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Wilson's Warbler Wilsonia pusilla 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Swainson's Thrush Catharus ustulatus 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Townsend's Warbler Dendroica townsendi 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Chipping Sparrow Spizella passerina 1 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
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Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
17-Jun-08 19 426373 6284243 425715 6284687 10 100 1 1 8:04 Yellow Warbler Dendroica petechia 1 0

19 426373 6284243 425715 6284687 10 100 1 1 8:04 Hermit Thrush Catharus guttatus 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Pine Siskin Carduelis pinus 1 0
19 426373 6284243 425715 6284687 10 100 1 1 8:04 Varied Thrush Ixoreus naevius 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Fox Sparrow Passerella iliaca 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Pine Siskin Carduelis pinus 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Hermit Thrush Catharus guttatus 2 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Wilson's Warbler Wilsonia pusilla 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Townsend's Warbler Dendroica townsendi 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Yellow Warbler Dendroica petechia 0 1
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Varied Thrush Ixoreus naevius 0 1
19 426373 6284243 425715 6284687 10 100 1 2 8:18 Chipping Sparrow Spizella passerina 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 unknown Ptarmigan 1 0
19 426373 6284243 425715 6284687 10 100 1 2 8:18 American Redstart Setophaga ruticilla 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Varied Thrush Ixoreus naevius 2 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Hermit Thrush Catharus guttatus 2 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Townsend's Warbler Dendroica townsendi 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Fox Sparrow Passerella iliaca 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Winter Wren Troglodytes troglodytes 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Wilson's Warbler Wilsonia pusilla 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Pine Siskin Carduelis pinus 1 0
19 426373 6284243 425715 6284687 10 100 1 3 8:31 Dark-eyed Junco Junco hyemalis 1 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Pine Siskin Carduelis pinus 1 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Mountain Chickadee Poecile gambeli 2 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Ruby-crowned Kinglet Regulus calendula 2 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Varied Thrush Ixoreus naevius 1 1
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Red-breasted Nuthatch Sitta canadensis 1 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Hermit Thrush Catharus guttatus 1 1
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Yellow-rumped Warbler Dendroica coronata 1 0
19 426373 6284243 425715 6284687 10 100 1 4 8:45 Townsend's Warbler Dendroica townsendi 0 1
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Hermit Thrush Catharus guttatus 3 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Wilson's Warbler Wilsonia pusilla 1 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Dark-eyed Junco Junco hyemalis 1 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Pine Siskin Carduelis pinus 1 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Chipping Sparrow Spizella passerina 1 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Fox Sparrow Passerella iliaca 1 0
19 426373 6284243 425715 6284687 10 100 1 5 8:59 Varied Thrush Ixoreus naevius 1 0

18-Jun-08 20 419976 6261057 419168 6261170 11 100 1 1 4:16 Yellow Warbler Dendroica petechia 2 0
20 419976 6261057 419168 6261170 11 100 1 1 4:16 Varied Thrush Ixoreus naevius 1 0
20 419976 6261057 419168 6261170 11 100 1 1 4:16 Swainson's Thrush Catharus ustulatus 1 0
20 419976 6261057 419168 6261170 11 100 1 1 4:16 Hermit Thrush Catharus guttatus 2 0
20 419976 6261057 419168 6261170 11 100 1 1 4:16 Yellow-rumped Warbler Dendroica coronata 1 0
20 419976 6261057 419168 6261170 11 100 1 1 4:16 Wilson's Warbler Wilsonia pusilla 2 0
20 419976 6261057 419168 6261170 11 100 1 2 4:28 Yellow Warbler Dendroica petechia 2 0
20 419976 6261057 419168 6261170 11 100 1 2 4:28 Swainson's Thrush Catharus ustulatus 2 1
20 419976 6261057 419168 6261170 11 100 1 2 4:28 Varied Thrush Ixoreus naevius 3 0
20 419976 6261057 419168 6261170 11 100 1 2 4:28 Orange-crowned Warbler Vermivora celata 1 0
20 419976 6261057 419168 6261170 11 100 1 2 4:28 Hermit Thrush Catharus guttatus 1 0
20 419976 6261057 419168 6261170 11 100 1 3 4:42 Yellow Warbler Dendroica petechia 4 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
18-Jun-08 20 419976 6261057 419168 6261170 11 100 1 3 4:42 Northern Waterthrush Seiurus noveboracensis 2 0

20 419976 6261057 419168 6261170 11 100 1 3 4:42 Dark-eyed Junco Junco hyemalis 1 0
20 419976 6261057 419168 6261170 11 100 1 3 4:42 Swainson's Thrush Catharus ustulatus 1 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Varied Thrush Ixoreus naevius 1 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Winter Wren Troglodytes troglodytes 1 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Yellow Warbler Dendroica petechia 2 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Townsend's Warbler Dendroica townsendi 1 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Hermit Thrush Catharus guttatus 1 0
20 419976 6261057 419168 6261170 11 100 1 4 4:59 Swainson's Thrush Catharus ustulatus 0 1
20 419976 6261057 419168 6261170 11 100 1 5 5:13 Chestnut-backed Chickadee Poecile rufescens 4 0
20 419976 6261057 419168 6261170 11 100 1 5 5:13 Yellow Warbler Dendroica petechia 1 0
20 419976 6261057 419168 6261170 11 100 1 5 5:13 Yellow-rumped Warbler Dendroica coronata 2 0
20 419976 6261057 419168 6261170 11 100 1 5 5:13 Hermit Thrush Catharus guttatus 2 0
20 419976 6261057 419168 6261170 11 100 1 5 5:13 Townsend's Warbler Dendroica townsendi 1 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Pacific-slope Flycatcher Empidonax difficilis 2 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Townsend's Warbler Dendroica townsendi 2 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Varied Thrush Ixoreus naevius 2 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Western Tanager Piranga ludoviciana 1 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Winter Wren Troglodytes troglodytes 2 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 American Redstart Setophaga ruticilla 1 0
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Dusky/Sooty Grouse Dendragapus spp. 0 1
21 397330 6252793 397762 6253446 10 100 6 3 6:42 Warbling Vireo Vireo gilvus 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Chestnut-backed Chickadee Poecile rufescens 4 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Golden-crowned Kinglet Regulus satrapa 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Varied Thrush Ixoreus naevius 2 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Hermit Thrush Catharus guttatus 2 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Winter Wren Troglodytes troglodytes 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Steller's Jay Cyanocitta stelleri 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Townsend's Warbler Dendroica townsendi 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Brown Creeper Certhia americana 2 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Yellow Warbler Dendroica petechia 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Pacific-slope Flycatcher Empidonax difficilis 1 0
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Dusky/Sooty Grouse Dendragapus spp. 0 1
21 397330 6252793 397762 6253446 10 100 6 2 6:54 Western Tanager Piranga ludoviciana 1 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Varied Thrush Ixoreus naevius 3 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Pacific-slope Flycatcher Empidonax difficilis 2 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Winter Wren Troglodytes troglodytes 2 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Swainson's Thrush Catharus ustulatus 1 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Chestnut-backed Chickadee Poecile rufescens 1 0
21 397330 6252793 397762 6253446 10 100 6 1 7:14 Townsend's Solitaire Myadestes townsendi 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Warbling Vireo Vireo gilvus 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Winter Wren Troglodytes troglodytes 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Townsend's Warbler Dendroica townsendi 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 MacGillivray's warbler Oporornis tolmiei 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Pacific-slope Flycatcher Empidonax difficilis 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Yellow-rumped Warbler Dendroica coronata 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Golden-crowned Kinglet Regulus satrapa 1 0
21 397330 6252793 397762 6253446 10 100 6 4 7:55 Chestnut-backed Chickadee Poecile rufescens 1 0
21 397330 6252793 397762 6253446 10 100 6 5 8:18 Varied Thrush Ixoreus naevius 3 0
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Appendix K-28.  Summary of Variable Range Point Count (VRPC) Data, 2008

Easting Northing Easting Northing
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Date Transect ID

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

>100 m Breeding Obs. Comment(s)Time Species Scientific Name
Total Birds 

<100 m
18-Jun-08 21 397330 6252793 397762 6253446 10 100 6 5 8:18 Townsend's Warbler Dendroica townsendi 1 0

21 397330 6252793 397762 6253446 10 100 6 5 8:18 Yellow Warbler Dendroica petechia 1 0
21 397330 6252793 397762 6253446 10 100 6 5 8:18 Chestnut-backed Chickadee Poecile rufescens 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Hermit Thrush Catharus guttatus 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Winter Wren Troglodytes troglodytes 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Townsend's Warbler Dendroica townsendi 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Hammond's Flycatcher Empidonax hammondii 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Chestnut-backed Chickadee Poecile rufescens 2 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 American Robin Turdus migratorius 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 Yellow Warbler Dendroica petechia 1 0
22 403341 6257392 402652 6257826 12 100 1 1 6:36 American Redstart Setophaga ruticilla 1 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Townsend's Warbler Dendroica townsendi 2 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Chestnut-backed Chickadee Poecile rufescens 1 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Hermit Thrush Catharus guttatus 2 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Dark-eyed Junco Junco hyemalis 4 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Golden-crowned Kinglet Regulus satrapa 2 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Winter Wren Troglodytes troglodytes 2 0
22 403341 6257392 402652 6257826 12 100 1 2 6:48 Varied Thrush Ixoreus naevius 0 1
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Townsend's Warbler Dendroica townsendi 2 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Winter Wren Troglodytes troglodytes 2 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Brown Creeper Certhia americana 1 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Hammond's Flycatcher Empidonax hammondii 1 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Pacific-slope Flycatcher Empidonax difficilis 1 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Chestnut-backed Chickadee Poecile rufescens 2 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Golden-crowned Kinglet Regulus satrapa 1 0
22 403341 6257392 402652 6257826 12 100 1 3 7:05 Red-breasted Nuthatch Sitta canadensis 1 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Pacific-slope Flycatcher Empidonax difficilis 2 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Townsend's Warbler Dendroica townsendi 2 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Winter Wren Troglodytes troglodytes 2 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Varied Thrush Ixoreus naevius 1 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Dark-eyed Junco Junco hyemalis 1 0
22 403341 6257392 402652 6257826 12 100 1 4 7:20 Pine Siskin Carduelis pinus 1 0
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Winter Wren Troglodytes troglodytes 1 0
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Varied Thrush Ixoreus naevius 2 0
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Dark-eyed Junco Junco hyemalis 1 0
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Pacific-slope Flycatcher Empidonax difficilis 2 0
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Hermit Thrush Catharus guttatus 1 1
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Townsend's Warbler Dendroica townsendi 1 1
22 403341 6257392 402652 6257826 12 100 1 5 7:35 Chestnut-backed Chickadee Poecile rufescens 1 0
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Appendix K-29.  Summary of Variable Range Point Count (VRPC) Data, 2009

Easting Northing Easting Northing

22-Jun-09 2 416978 6259926 416965 6259324 15 60 0 1 9:50 Yellow Warbler Dendroica petechia 1 1
2 416978 6259926 416965 6259324 15 60 0 2 10:08 Swainson's Thrush Catharus ustulatus 1 0
2 416978 6259926 416965 6259324 15 60 0 2 10:08 Yellow Warbler Dendroica petechia 1 1
2 416978 6259926 416965 6259324 15 60 0 2 10:08 American Redstart Setophaga ruticilla 1 0
2 416978 6259926 416965 6259324 15 60 0 3 10:20 Yellow Warbler Dendroica petechia 3 2
2 416978 6259926 416965 6259324 15 60 0 3 10:20 Swainson's Thrush Catharus ustulatus 0 1
2 416978 6259926 416965 6259324 15 60 0 4 10:36 Yellow Warbler Dendroica petechia 1 0
2 416978 6259926 416965 6259324 15 60 0 4 10:36 Swainson's Thrush Catharus ustulatus 1 1
2 416978 6259926 416965 6259324 15 60 0 4 10:36 American Redstart Setophaga ruticilla 1 0
2 416978 6259926 416965 6259324 15 60 0 4 10:36 Northern Waterthrush Seiurus noveboracensis 1 0
2 416978 6259926 416965 6259324 15 60 0 5 10:53 Wilson's Warbler Wilsonia pusilla 1 0
2 416965 6259324 416965 6259324 15 60 0 5 10:53 Yellow Warbler Dendroica petechia 2 0

20 419969 6261087 419481 6261137 10 50 0 1 7:39 Yellow Warbler Dendroica petechia 1 0
20 419969 6261087 419481 6261137 10 50 0 1 7:39 Hermit Thrush Catharus guttatus 0 1
20 419969 6261087 419481 6261137 10 50 0 1 7:39 Townsend's Warbler Dendroica townsendi 0 1
20 419969 6261087 419481 6261137 10 50 0 1 7:39 Varied Thrush Ixoreus naevius 0 1
20 419969 6261087 419481 6261137 10 50 0 1 7:39 American Redstart Setophaga ruticilla 1 0
20 419969 6261087 419481 6261137 10 50 0 2 7:55 Warbling Vireo Vireo gilvus 1 0
20 419969 6261087 419481 6261137 10 50 0 2 7:55 Yellow-rumped Warbler Dendroica coronata 1 1
20 419969 6261087 419481 6261137 10 50 0 2 7:55 Yellow Warbler Dendroica petechia 0 1
20 419969 6261087 419481 6261137 10 50 0 2 7:55 Northern Waterthrush Seiurus noveboracensis 1 0
20 419969 6261087 419481 6261137 10 50 0 2 7:55 American Redstart Setophaga ruticilla 1 0
20 419969 6261087 419481 6261137 10 50 0 2 7:55 Pacific-slope Flycatcher Empidonax difficilis 1 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Orange-crowned Warbler Vermivora celata 2 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Yellow Warbler Dendroica petechia 3 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Pacific-slope Flycatcher Empidonax difficilis 1 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Varied Thrush Ixoreus naevius 1 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Yellow-rumped Warbler Dendroica coronata 1 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 Northern Waterthrush Seiurus noveboracensis 1 0
20 419969 6261087 419481 6261137 10 50 0 3 8:13 American Redstart Setophaga ruticilla 1 0
20 419969 6261087 419481 6261137 10 50 0 4 8:27 Varied Thrush Ixoreus naevius 0 2
20 419969 6261087 419481 6261137 10 50 0 4 8:27 American Redstart Setophaga ruticilla 0 1
20 419969 6261087 419481 6261137 10 50 0 4 8:27 Chipping Sparrow Spizella passerina 0 1
20 419969 6261087 419481 6261137 10 50 0 4 8:27 Yellow-rumped Warbler Dendroica coronata 0 1
20 419969 6261087 419481 6261137 10 50 0 4 8:27 Yellow Warbler Dendroica petechia 1 1
20 419969 6261087 419481 6261137 10 50 0 5 8:46 Hermit Thrush Catharus guttatus 1 0
20 419969 6261087 419481 6261137 10 50 0 5 8:46 Yellow Warbler Dendroica petechia 1 0
20 419969 6261087 419481 6261137 10 50 0 5 8:46 Northern Waterthrush Seiurus noveboracensis 1 0

23-Jun-09 21 397475 6252692 397824 6253454 8 100 0 1 6:16 American Redstart Setophaga ruticilla 2 0
21 397475 6252692 397824 6253454 8 100 0 1 6:16 Yellow Warbler Dendroica petechia 3 0
21 397475 6252692 397824 6253454 8 100 0 1 6:16 Swainson's Thrush Catharus ustulatus 1 0
21 397475 6252692 397824 6253454 8 100 0 1 6:16 American Robin Turdus migratorius 2 0
21 397475 6252692 397824 6253454 8 100 0 1 6:16 Warbling Vireo Vireo gilvus 1 0
21 397475 6252692 397824 6253454 8 100 0 1 6:16 Dark-eyed Junco Junco hyemalis 1 0
21 397475 6252692 397824 6253454 8 100 0 2 6:28 Warbling Vireo Vireo gilvus 1 0
21 397475 6252692 397824 6253454 8 100 0 2 6:28 Yellow Warbler Dendroica petechia 1 0
21 397475 6252692 397824 6253454 8 100 0 2 6:28 Townsend's Warbler Dendroica townsendi 0 1
21 397475 6252692 397824 6253454 8 100 0 3 6:41 Pacific-slope Flycatcher Empidonax difficilis 2 0
21 397475 6252692 397824 6253454 8 100 0 3 6:41 Black-capped Chickadee Poecile atricapillus 1 0

Comment(s)Breeding Obs.

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

<100 m
Total Birds 

>100 mDate Species Scientific Name
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Transect ID Time
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Appendix K-29.  Summary of Variable Range Point Count (VRPC) Data, 2009

Easting Northing Easting Northing Comment(s)Breeding Obs.

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

<100 m
Total Birds 

>100 mDate Species Scientific Name
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Transect ID Time

23-Jun-09 21 397475 6252692 397824 6253454 8 100 0 4 6:55 Swainson's Thrush Catharus ustulatus 0 1
21 397475 6252692 397824 6253454 8 100 0 4 6:55 American Robin Turdus migratorius 1 0
21 397475 6252692 397824 6253454 8 100 0 4 6:55 Wilson's Warbler Wilsonia pusilla 1 0
21 397475 6252692 397824 6253454 8 100 0 4 6:55 Varied Thrush Ixoreus naevius 1 0
21 397475 6252692 397824 6253454 8 100 0 5 7:07 Pacific-slope Flycatcher Empidonax difficilis 1 0
21 397475 6252692 397824 6253454 8 100 0 5 7:07 Golden-crowned Kinglet Regulus satrapa 2 0
22 403536 6257632 403454 6258406 10 100 0 1 7:38 Yellow Warbler Dendroica petechia 1 0
22 403536 6257632 403454 6258406 10 100 0 1 7:38 Townsend's Warbler Dendroica townsendi 0 1
22 403536 6257632 403454 6258406 10 100 0 1 7:38 Warbling Vireo Vireo gilvus 0 1
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Swainson's Thrush Catharus ustulatus 0 1
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Yellow Warbler Dendroica petechia 0 1
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Pine Siskin Carduelis pinus 1 0
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Yellow-rumped Warbler Dendroica coronata 0 1
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Golden-crowned Kinglet Regulus satrapa 1 0
22 403536 6257632 403454 6258406 10 100 0 2 7:50 Pacific-slope Flycatcher Empidonax difficilis 2 0
22 403536 6257632 403454 6258406 10 100 0 3 8:04 Hermit Thrush Catharus guttatus 1 0
22 403536 6257632 403454 6258406 10 100 0 4 8:33 Townsend's Warbler Dendroica townsendi 2 0
22 403536 6257632 403454 6258406 10 100 0 4 8:33 Warbling Vireo Vireo gilvus 1 0
22 403536 6257632 403454 6258406 10 100 0 4 8:33 Golden-crowned Kinglet Regulus satrapa 2 0
22 403536 6257632 403454 6258406 10 100 0 4 8:33 Chestnut-backed Chickadee Poecile rufescens 1 0
22 403536 6257632 403454 6258406 10 100 0 5 8:53 Winter Wren Troglodytes troglodytes 1 0
22 403536 6257632 403454 6258406 10 100 0 5 8:53 Pacific-slope Flycatcher Empidonax difficilis 1 1
22 403536 6257632 403454 6258406 10 100 0 5 8:53 Pine Siskin Carduelis pinus 1 0
22 403536 6257632 403454 6258406 10 100 0 5 8:53 Varied Thrush Ixoreus naevius 1 0 FC

24-Jun-09 4 407980 6263379 407675 6262797 8 95 0 1 6:24 Townsend's Warbler Dendroica townsendi 1 1
4 407980 6263379 407675 6262797 8 95 0 1 6:24 Pacific-slope Flycatcher Empidonax difficilis 1 0
4 407980 6263379 407675 6262797 8 95 0 1 6:24 Golden-crowned Kinglet Regulus satrapa 2 0
4 407980 6263379 407675 6262797 8 95 0 1 6:24 Yellow Warbler Dendroica petechia 0 1
4 449417 6283957 449934 6284083 8 95 0 1 6:24 Varied Thrush Ixoreus naevius 0 1
4 407980 6263379 407675 6262797 8 95 0 2 6:37 Swainson's Thrush Catharus ustulatus 1 0
4 407980 6263379 407675 6262797 8 95 0 2 6:37 Varied Thrush Ixoreus naevius 2 0
4 407980 6263379 407675 6262797 8 95 0 2 6:37 Townsend's Warbler Dendroica townsendi 2 3
4 407980 6263379 407675 6262797 8 95 0 2 6:37 Pacific-slope Flycatcher Empidonax difficilis 0 1
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Swainson's Thrush Catharus ustulatus 1 0
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Pacific-slope Flycatcher Empidonax difficilis 2 0
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Townsend's Warbler Dendroica townsendi 0 1
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Winter Wren Troglodytes troglodytes 1 0
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Western Tanager Piranga ludoviciana 0 1
4 407980 6263379 407675 6262797 8 95 0 3 6:52 Varied Thrush Ixoreus naevius 0 1
4 407980 6263379 407675 6262797 8 95 0 3 6:52 unkown chickadee 2 0 unkown chickadees
4 407980 6263379 407675 6262797 8 95 0 3 6:52 American Robin Turdus migratorius 1 0
4 407980 6263379 407675 6262797 8 95 0 4 7:08 Pacific-slope Flycatcher Empidonax difficilis 1 0
4 407980 6263379 407675 6262797 8 95 0 4 7:08 Varied Thrush Ixoreus naevius 1 0
4 407980 6263379 407675 6262797 8 95 0 4 7:08 Dark-eyed Junco Junco hyemalis 1 0
4 407980 6263379 407675 6262797 8 95 0 4 7:08 Golden-crowned Kinglet Regulus satrapa 1 0
4 407980 6263379 407675 6262797 8 95 0 4 7:08 MacGillivray's warbler Oporornis tolmiei 0 1
4 407980 6263379 407675 6262797 8 95 0 4 7:08 Townsend's Warbler Dendroica townsendi 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Varied Thrush Ixoreus naevius 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Townsend's Warbler Dendroica townsendi 0 1
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Appendix K-29.  Summary of Variable Range Point Count (VRPC) Data, 2009

Easting Northing Easting Northing Comment(s)Breeding Obs.

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

<100 m
Total Birds 

>100 mDate Species Scientific Name
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Transect ID Time

24-Jun-09 4 407980 6263379 407675 6262797 8 95 0 5 7:23 Northern Waterthrush Seiurus noveboracensis 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 MacGillivray's warbler Oporornis tolmiei 0 1
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Red-breasted Nuthatch Sitta canadensis 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Yellow-rumped Warbler Dendroica coronata 0 1
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Winter Wren Troglodytes troglodytes 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Swainson's Thrush Catharus ustulatus 1 1
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Pacific-slope Flycatcher Empidonax difficilis 1 0
4 407980 6263379 407675 6262797 8 95 0 5 7:23 Red-breasted Sapsucker Sphyrapicus ruber 0 1 NF
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Yellow Warbler Dendroica petechia 0 1
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Warbling Vireo Vireo gilvus 1 0
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Dark-eyed Junco Junco hyemalis 1 0
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Varied Thrush Ixoreus naevius 0 2
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Pacific-slope Flycatcher Empidonax difficilis 0 1
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Black-capped Chickadee Poecile atricapillus 0 1
5 407638 6257955 407528 6258532 5 100 0 1 4:54 Winter Wren Troglodytes troglodytes 0 1
5 407638 6257955 407528 6258532 5 100 0 2 5:04 Yellow Warbler Dendroica petechia 1 1
5 407638 6257955 407528 6258532 5 100 0 2 5:04 Swainson's Thrush Catharus ustulatus 1 0
5 407638 6257955 407528 6258532 5 100 0 3 5:14 Townsend's Warbler Dendroica townsendi 0 1
5 407638 6257955 407528 6258532 5 100 0 3 5:14 Winter Wren Troglodytes troglodytes 0 1
5 407638 6257955 407528 6258532 5 100 0 3 5:14 Swainson's Thrush Catharus ustulatus 0 1
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Western Tanager Piranga ludoviciana 1 0
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Swainson's Thrush Catharus ustulatus 0 1
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Townsend's Warbler Dendroica townsendi 2 0
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Pacific-slope Flycatcher Empidonax difficilis 1 0
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Varied Thrush Ixoreus naevius 0 1
5 407638 6257955 407528 6258532 5 100 0 4 5:26 unkown chickadee 1 0 unkown chickadee
5 407638 6257955 407528 6258532 5 100 0 4 5:26 Golden-crowned Kinglet Regulus satrapa 2 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Townsend's Warbler Dendroica townsendi 1 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Hermit Thrush Catharus guttatus 0 1
5 407638 6257955 407528 6258532 5 100 0 5 5:44 MacGillivray's warbler Oporornis tolmiei 1 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Black-capped Chickadee Poecile atricapillus 1 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Pacific-slope Flycatcher Empidonax difficilis 0 1
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Townsend's Warbler Dendroica townsendi 1 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Golden-crowned Kinglet Regulus satrapa 1 0
5 407638 6257955 407528 6258532 5 100 0 5 5:44 Swainson's Thrush Catharus ustulatus 0 1

26-Jun-09 1 421403 6265523 420684 6265280 10 100 0 1 6:39 Yellow Warbler Dendroica petechia 2 1 NF
1 421403 6265523 420684 6265280 10 100 0 1 6:39 Hermit Thrush Catharus guttatus 0 1
1 421403 6265523 420684 6265280 10 100 0 2 6:58 Lincoln's Sparrow Melospiza lincolnii 1 1
1 421403 6265523 420684 6265280 10 100 0 2 6:58 Yellow Warbler Dendroica petechia 2 2
1 421403 6265523 420684 6265280 10 100 0 2 6:58 Varied Thrush Ixoreus naevius 0 1
1 421403 6265523 420684 6265280 10 100 0 2 6:58 Pine Siskin Carduelis pinus 1 0
1 421403 6265523 420684 6265280 10 100 0 3 7:15 Yellow Warbler Dendroica petechia 3 1
1 421403 6265523 420684 6265280 10 100 0 3 7:15 Townsend's Warbler Dendroica townsendi 1 0
1 421403 6265523 420684 6265280 10 100 0 3 7:15 Pine Siskin Carduelis pinus 2 0
1 421403 6265523 420684 6265280 10 100 0 4 7:32 Yellow Warbler Dendroica petechia 1 1
1 421403 6265523 420684 6265280 10 100 0 4 7:32 Yellow-rumped Warbler Dendroica coronata 2 0
1 421403 6265523 420684 6265280 10 100 0 4 7:32 Townsend's Warbler Dendroica townsendi 1 0
1 421403 6265523 420684 6265280 10 100 0 5 9:07 Ruby-crowned Kinglet Regulus calendula 1 0
1 421403 6265523 420684 6265280 10 100 0 5 9:07 Pine Siskin Carduelis pinus 1 0

Page 3 of 5



Appendix K-29.  Summary of Variable Range Point Count (VRPC) Data, 2009

Easting Northing Easting Northing Comment(s)Breeding Obs.

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

<100 m
Total Birds 

>100 mDate Species Scientific Name
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Transect ID Time

26-Jun-09 6 410196 6270966 410155 6270173 5 90 0 1 5:08 Pacific-slope Flycatcher Empidonax difficilis 1 0
6 410196 6270966 410155 6270173 5 90 0 1 5:08 unkown woodpecker 1 0 unkown woodpecker
6 410196 6270966 410155 6270173 5 90 0 1 5:08 Varied Thrush Ixoreus naevius 0 1
6 410196 6270966 410155 6270173 5 90 0 1 5:08 Dark-eyed Junco Junco hyemalis 1 0
6 410196 6270966 410155 6270173 5 90 0 1 5:08 Yellow Warbler Dendroica petechia 0 1
6 410196 6270966 410155 6270173 5 90 0 2 5:20 Pacific-slope Flycatcher Empidonax difficilis 1 0
6 410196 6270966 410155 6270173 5 90 0 2 5:20 Winter Wren Troglodytes troglodytes 0 1
6 410196 6270966 410155 6270173 5 90 0 2 5:20 Townsend's Warbler Dendroica townsendi 1 0
6 410196 6270966 410155 6270173 5 90 0 3 5:32 Winter Wren Troglodytes troglodytes 1 0
6 410196 6270966 410155 6270173 5 90 0 3 5:32 Varied Thrush Ixoreus naevius 0 1
6 410196 6270966 410155 6270173 5 90 0 3 5:32 Pacific-slope Flycatcher Empidonax difficilis 1 0
6 410196 6270966 410155 6270173 5 90 0 4 5:47 MacGillivray's warbler Oporornis tolmiei 1 0
6 410196 6270966 410155 6270173 5 90 0 4 5:47 Steller's Jay Cyanocitta stelleri 1 0
6 410196 6270966 410155 6270173 5 90 0 4 5:47 Yellow-rumped Warbler Dendroica coronata 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 American Robin Turdus migratorius 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Swainson's Thrush Catharus ustulatus 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Cedar Waxwing Bombycilla cedrorum 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Yellow Warbler Dendroica petechia 2 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Yellow-rumped Warbler Dendroica coronata 0 1
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Common Yellowthroat Geothlypis trichas 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Rufous Hummingbird Selasphorus rufus 1 0
6 410196 6270966 410155 6270173 5 90 0 5 6:01 Northern Waterthrush Seiurus noveboracensis 1 0

29-Jun-09 18 426720 6284099 427515 6284394 1 100 0 1 6:05 American Robin Turdus migratorius 1 0
18 426720 6284099 427515 6284394 1 100 0 1 6:05 Blackpoll Warbler Dendroica striata 1 0
18 426720 6284099 427515 6284394 1 100 0 2 6:30 Hermit Thrush Catharus guttatus 1 1
18 426720 6284099 427515 6284394 1 100 0 2 6:30 Blackpoll Warbler Dendroica striata 1 0
18 426720 6284099 427515 6284394 1 100 0 2 6:30 Varied Thrush Ixoreus naevius 0 1
18 426720 6284099 427515 6284394 1 100 0 2 6:30 Townsend's Warbler Dendroica townsendi 1 0
18 426720 6284099 427515 6284394 1 100 0 3 6:47 Fox Sparrow Passerella iliaca 1 0
18 426720 6284099 427515 6284394 1 100 0 3 6:47 Varied Thrush Ixoreus naevius 1 0
18 426720 6284099 427515 6284394 1 100 0 3 6:47 Hermit Thrush Catharus guttatus 1 0
18 426720 6284099 427515 6284394 1 100 0 4 7:01 Varied Thrush Ixoreus naevius 0 1
18 426720 6284099 427515 6284394 1 100 0 5 7:22 Savannah Sparrow Passerculus sandwichensis 1 0
18 426720 6284099 427515 6284394 1 100 0 5 7:22 Hermit Thrush Catharus guttatus 2 0
18 426720 6284099 427515 6284394 1 100 0 5 7:22 Yellow Warbler Dendroica petechia 1 0
18 426720 6284099 427515 6284394 1 100 0 5 7:22 Varied Thrush Ixoreus naevius 1 0
18 426720 6284099 427515 6284394 1 100 0 5 7:22 Wilson's Warbler Wilsonia pusilla 1 0
19 425565 6284781 426340 6284314 0 100 0 1 4:52 Dark-eyed Junco Junco hyemalis 2 0
19 425565 6284781 426340 6284314 0 100 0 1 4:52 Varied Thrush Ixoreus naevius 1 1
19 425565 6284781 426340 6284314 0 100 0 1 4:52 Blackpoll Warbler Dendroica striata 1 0
19 425565 6284781 426340 6284314 0 100 0 1 4:52 Hermit Thrush Catharus guttatus 2 1
19 425565 6284781 426340 6284314 0 100 0 1 4:52 Fox Sparrow Passerella iliaca 1 0
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Hermit Thrush Catharus guttatus 1 0
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Townsend's Warbler Dendroica townsendi 2 0
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Blackpoll Warbler Dendroica striata 1 0
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Varied Thrush Ixoreus naevius 0 1
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Olive-sided Flycatcher Contopus cooperi 0 1
19 425565 6284781 426340 6284314 0 100 0 2 5:06 Wilson's Warbler Wilsonia pusilla 1 0
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Wilson's Warbler Wilsonia pusilla 1 0
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Appendix K-29.  Summary of Variable Range Point Count (VRPC) Data, 2009

Easting Northing Easting Northing Comment(s)Breeding Obs.

Transect Start 
Coordinates

Transect End 
Coordinates Total Birds 

<100 m
Total Birds 

>100 mDate Species Scientific Name
Temp
 (ºC)

Cloud Cover 
(%) Wind Scale Point No.Transect ID Time

29-Jun-09 19 425565 6284781 426340 6284314 0 100 0 3 5:31 Townsend's Warbler Dendroica townsendi 0 1
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Varied Thrush Ixoreus naevius 0 1
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Hermit Thrush Catharus guttatus 1 0
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Dark-eyed Junco Junco hyemalis 1 0
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Blackpoll Warbler Dendroica striata 1 0
19 425565 6284781 426340 6284314 0 100 0 3 5:31 Gray Jay Perisoreus canadensis 1 0
19 425565 6284781 426340 6284314 0 100 0 4 5:31 Hermit Thrush Catharus guttatus 1 1
19 425565 6284781 426340 6284314 0 100 0 4 5:31 Varied Thrush Ixoreus naevius 2 2
19 425565 6284781 426340 6284314 0 100 0 4 5:31 Townsend's Warbler Dendroica townsendi 1 0
19 425565 6284781 426340 6284314 0 100 0 4 5:31 unknown woodpecker 0 1 unknown woodpecker
19 425565 6284781 426340 6284314 0 100 0 5 5:43 Winter Wren Troglodytes troglodytes 2 0
19 425565 6284781 426340 6284314 0 100 0 5 5:43 Townsend's Warbler Dendroica townsendi 2 0
19 425565 6284781 426340 6284314 0 100 0 5 5:43 Spruce Grouse Falcipennis canadensis 0 1
19 425565 6284781 426340 6284314 0 100 0 5 5:43 Hermit Thrush Catharus guttatus 0 1
19 425565 6284781 426340 6284314 0 100 0 5 5:43 American Robin Turdus migratorius 1 0
37 410673 6276827 411275 6277519 0 90 2 1 8:18 Golden-crowned Sparrow Zonotrichia atricapilla 1 0
37 410673 6276827 411275 6277519 0 90 2 2 8:31 Golden-crowned Sparrow Zonotrichia atricapilla 1 0
37 410673 6276827 411275 6277519 0 90 2 2 8:31 Savannah Sparrow Passerculus sandwichensis 0 1
37 410673 6276827 411275 6277519 0 90 2 2 8:31 Dark-eyed Junco Junco hyemalis 1 1
37 410673 6276827 411275 6277519 0 90 2 2 8:31 Fox Sparrow Passerella iliaca 0 1
37 410673 6276827 411275 6277519 0 90 2 3 8:45 Golden-crowned Sparrow Zonotrichia atricapilla 1 0
37 410673 6276827 411275 6277519 0 90 2 3 8:45 Hermit Thrush Catharus guttatus 0 1
37 410673 6276827 411275 6277519 0 90 2 3 8:45 Pine Siskin Carduelis pinus 1 0
37 410673 6276827 411275 6277519 0 90 2 3 8:45 Fox Sparrow Passerella iliaca 0 1
37 410673 6276827 411275 6277519 0 90 2 4 8:56 Dark-eyed Junco Junco hyemalis 1 0
37 410673 6276827 411275 6277519 0 90 2 4 8:56 Rufous Hummingbird Selasphorus rufus 0 1
37 410673 6276827 411275 6277519 0 90 2 5 9:08 Fox Sparrow Passerella iliaca 1 0
37 410673 6276827 411275 6277519 0 90 2 5 9:08 Dark-eyed Junco Junco hyemalis 0 1
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KSM PROJECT Standard Operating Procedure – Meteorology Version B.1 

 

July 2016 

SOP# KSM-12-

BCEAO34-2015 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

As part of the EA environmental management and monitoring plan commitments, meteorological 

monitoring will need to continue through the life of the Project (Rescan 2013). This monitoring is also a 

component of the Human Health Monitoring Plan (HHMP) needed to satisfy condition number 34 of the 

Environmental Assessment Office’s Table of Conditions (BC EAO 2014). Air dispersion modelling and air 

quality monitoring are required components in the HHMP and these tasks necessitate on-site 

meteorological monitoring during all project phases. Ongoing meteorological monitoring data is also 

required for engineering and design work, and ongoing water management, as well as being helpful for 

many other applications. 

Meteorological monitoring has continued since the completion of the EA in order to comply with these 

monitoring requirements. 

1.1 Objectives 

The overall objective of the annual meteorological monitoring program is to characterize the 

meteorological conditions within the study area. Continuous data collection and reporting is required in 

order to quantify variable year-to-year weather conditions (especially precipitation and temperature) 

and compare changes between years. Specific annual tasks and objectives needed to fulfil the overall 

meteorological baseline program objective include the following: 

o regular on-site maintenance of each meteorological station (at least twice per year); 

o data download from each station during each site-visit; 

o regular sensor recalibration (each sensor should be recalibrated once every two years); 

o on-site and post fieldwork QA/QC; and 

o data reporting and providing data for external data requests as needed. 

2. FIELD METHODS 

Each meteorological station operates and collects data autonomously. Each station consists of a tower, 

solar power supply, datalogger and instrumentation. Stations must be visited multiple times each year 

to download data, ensure they are operating normally, swap sensors for recalibration and empty or add 

antifreeze as required. The following sections describe the equipment and methods used by each 

station to collect meteorological data, as well as describe the methods for site-visits. 

2.1 Sampling Methods 

Tools and equipment required to service the meteorological stations are listed in Appendix 1. 

Additional personal protective equipment (PPE) and information about the required fall arrest and 

rescue equipment are presented in Section 4. A laptop with LoggerNet or PC200W software and an 

RS-232 serial cable are needed in order to connect to each datalogger to download data. If the laptop 
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does not have a serial port, a RS-232 serial to USB adapter (with software driver) can be used with the 

laptop. The procedure to connect a computer to the dataloggers is included in Appendix 2. 

Meteorological conditions are sampled and recorded automatically by each meteorological station. 

Each station datalogger was programmed according to the standards set by Environment Canada 

(EC 2004). Automatically logged meteorological data included the following: 

o hourly average wind speed, wind direction and standard deviation of wind direction; 

o hourly average air temperature; 

o hourly average relative humidity; 

o total precipitation for the last hour; 

o hourly average solar radiation; 

o hourly average snow depth; and 

o hourly average barometric pressure. 

Each day at midnight, the following data are also automatically recorded: 

o daily maximum and minimum air temperature; 

o daily maximum wind speed, wind direction at maximum speed and time; 

o total daily precipitation; and 

o diagnostic information. 

The type of meteorological data recorded by each station varies from station to station and is discussed 

below (Table 2.1-1). 

2.1.1 Field Equipment 

Table 2.1-1 lists the parameters measured and sensors used each station in 2015. 

Table 2.1-1.  Meteorological Station Parameters Measured in 2015 

Parameter Sensora 

Eskay 

Creek Mine 

Mitchell 

Deposit 

Sulphurets 

Creek 

Teigen 

Creek 

Unuk-

Teigen 

Air Temperature Vaisala HMP45C x - - - - 

 Rotronic HC2-S3 - - x x x 

 Thermocouple - x - - - 

Relative Humidity Vaisala HMP45C x - - - - 

 Rotronic HC2-S3 - - x x x 

Wind Speed and 

Direction 

RM Young 05305 - x x x x 

Snow Depth Campbell Scientific SR50A x - x x x 

Snow Pack Snow 

Water Equivalent 

Snow Pillow - - x - - 

Precipitation Geonor T-200B x - - x x 

Standpipe - - x - - 

(continued) 
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Table 2.1-1.  Meteorological Station Parameters Measured in 2015 (completed) 

Parameter Sensora 

Eskay 

Creek Mine 

Mitchell 

Deposit 

Sulphurets 

Creek 

Teigen 

Creek 

Unuk-

Teigen 

Rainfall Texas Electronics TE525WS - - - x - 

Solar Radiation Kipp & Zonen SP Lite2 - - x x - 

Barometric Pressure Setra 278 (CS100) - - x x - 

Datalogger Campbell Scientific CR1000 - - x x - 

 Campbell Scientific CR850 x x - - x 

Automated 

Photographs 

Campbell Scientific 

CC5MPXWD Digital Network 

Camera 

x - - - - 

Radio Telemetry 

system 

Campbell Scientific RF450 x - - - - 

Notes: 

(-) dash indicates this type of sensor was not installed 
a Sensors at each station may be different from year-to-year due to sensor swaps for recalibration. This list was valid on 

the date of creation (May 5, 2015). 

2.1.1.1 Temperature and Relative Humidity 

The temperature and relative humidity sensors are combined into one unit (Vaisala model HMP45C or 

Rotronic model HC2-S3; Plate 2.1-1). The combination sensors are mounted on each station except 

Mitchell Deposit. Most are located about half way up, and all are protected from thermal radiation by a 

multi-plate solar radiation shield. Air temperature is recorded in degrees Celsius (ºC) and relative 

humidity in percent (%). 

 

Plate 2.1-1.  A HMP45C temperature and relative 

humidity probe housed in its radiation shield. 
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2.1.1.2 Precipitation 

Precipitation is measured using a Geonor T-200B is a weighing bucket precipitation gauge (Plate 2.1-2). 

The gauge uses a bucket suspended from 2 chains and the load cell. When the bucket is carefully leveled, 

each chain or load cell supports 1/3 of the weight of the bucket. The T-200B has little temperature 

sensitivity; good accuracy and resolution; long term drift free performance; low power consumption; and 

its pulse signal is easy to log using a variety of data acquisition systems. 

 

Plate 2.1-2.  An example of a Geonor T-200B 

Precipitation Gauge. 

The Sulphurets Creek station uses a standpipe precipitation gauge which utilizes a pressure transducer to 

calculate precipitation levels. 

During the snow free measurement period, a tipping bucket rain gauge (Texas Electronics Model 

TE525WS, Plate 2.1-3) is installed and operated at the Teigen Creek station. Previous data comparisons 

have indicated that, in general, Geonor T-200B precipitation gauges are more accurate and reliable than 

TBRGs and therefore, TBRG data are utilized during the data review and Quality Assurance/Quality 

Control processes. 

2.1.1.3 Wind 

RM Young Model 05305 wind sensors (Plate 2.1-4) are installed at a height of 10 m above the ground at 

each station except the Eskay Creek Mine station. This 10 m height is standard for the collection of 

wind speed and wind direction data when the data will be used for air dispersion modelling, and is also 

recommended in general (US EPA 2000). Wind speed is measured in metres per second (m/s) and wind 

direction in degrees from true north. 
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Plate 2.1-3.  An example of a TE525WS tipping bucket rain gauge. 

 

Plate 2.1-4.  RM Young 05305 wind speed and direction sensor mounted on cross 

arm on top of a 10 m tower. 
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2.1.1.4 Solar Radiation 

Global solar radiation is the total incoming direct and diffuse short-wave solar radiation received from 

the whole dome of the sky on a horizontal surface. Global solar radiation is monitored at the 

Sulphurets Creek and Teigen Creek stations using a Kipp & Zonen SP Lite2 pyranometer (Plate 2.1-5), 

and is reported in units of watts per square metre (W/m2). 

 

Plate 2.1-5.  An example of an SP Lite2 mounted on a type 015 pyranometer 

mounting arm. 

2.1.1.5 Pressure 

Barometric pressure on a given horizontal surface is the force per unit area exerted on that surface by 

the weight of the atmosphere above. Barometric pressure data are used primarily in weather analyses, 

but other climatological applications include trajectory and storm track studies, air quality modelling, 

health studies, and for verification and evaluation of climatic models. To compare pressure conditions 

from one location to another (due to differences in elevation), pressure can be corrected to sea level. 

Barometric pressure is monitored at the Sulphurets Creek and Teigen Creek stations using a Setra 278 

(CS100) barometric pressure sensor (Plate 2.1-6). 

2.1.1.6 Snow Depth 

Snow depths are monitored with a Campbell Scientific Model SR50A sonic sensor (Plate 2.1-7) that is 

mounted to each station (except Mitchell Deposit) with a cross arm. The snow depth sensors were 

installed at least 0.5 m above the maximum expected snow depth. 
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Plate 2.1-6.  Setra 278 (CS100) barometric pressure sensor at the Teigen Creek 

station. The sensor is mounted onto the top of the back mounting plate inside 

the environmental enclosure, directly above the CR1000 datalogger. 

 

Plate 2.1-7.  Campbell Scientific SR50A snow depth sensor mounted on the end 

of a cross arm at the Teigen Creek station. 
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2.1.1.7 Dataloggers 

The sensors for each automated station are connected to a Campbell Scientific CR1000 or CR850 

datalogger that controls the operation of the station (Plate 2.1-6 and 2.1-8). The datalogger’s program 

monitors each sensor every 5 seconds and generates hourly and daily data tables with instantaneous, 

average, maximum, minimum, total and standard deviation values, depending on what meteorological 

variable is being measured. These tables are stored in internal memory as well as a compact flash card 

connected to the CR1000 dataloggers. The stations are powered with solar panels and a 12 volt, deep cycle 

marine battery. Each entire station is grounded to help prevent lightning from damaging the electronics. 

 

Plate 2.1-8.  The CR850 datalogger inside the datalogger enclosure at the Eskay 

Creek Mine station. 

2.1.1.8 Automated Photographs and Radio Telemetry 

As of August 25, 2015 digital photographs are captured by the Eskay Creek station every 15 minutes on 

the top of the hour. The purpose of the camera is to see on-site weather conditions for helicopter 

operations. 

The station uses a Campbell Scientific CC5MPXWD digital network camera (Plate 2.1-9), connected to 

the datalogger. All photos are stored in the camera’s internal memory and the most recent two photos 

are also stored in the datalogger’s memory. The station has also been equipped with a Campbell 

Scientific RF450 radio telemetry system managed by Northwest Hydraulic Consultants for AltaGas. Data 

and photos from the station are shared through an agreement between Seabridge Gold and AltaGas. 
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Plate 2.1-9.  Eskay Creek Meteorological station with digital camera installed 

on the left side of the cross-arm. 

2.2 QA/QC and Maintenance Program 

Although meteorological data are automatically measured and recorded at each station, stations 

require routine on-site maintenance in order to continue functioning properly. Collected data also 

requires QA/QC in order to verify its accuracy prior to being used for reporting. The following sections 

describe the on-site station maintenance and data QA/QC procedures. 

2.2.1 Station Maintenance 

A maintenance program is necessary to ensure the long-term collection of consistent, accurate data. 

A maintenance program and checklist (Appendix 3). 

The primary drivers for semi-regular site-visits include: 

o winterizing and de-winterizing the Geonor and standpipe precipitation gauges (i.e., add or 

remove antifreeze); 

o emptying the Geonor precipitation gauges before they become full; 

o swapping out station sensors with newly recalibrated ones; and 

o inspecting each station sensor and piece of equipment to ensure it is operating normally. 

A typical trip schedule for each year is summarized in Table 2.2-1 in order to address the above site-

visit drivers. 
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Table 2.2-1.  Example of a Typical Meteorological Station Field Trip Schedule for Each Year 

Trip Period (Each Year) Action Items 

May/June, after daily maximum temperatures 

at the Unuk-Teigen station are expected to be 

above freezing. 

• de-winterize all Geonor and standpipe precipitation gauges 

• perform a sensor swap on the station that requires it1 

• download data from each station 

• check that each sensor is operating normally on all stations 

• check that station power supply is operating normally and that 

batteries are healthy at all stations 

September/October, before temperatures are 

expected to drop below freezing. 

• winterize all Geonor and standpipe precipitation gauges 

• perform a sensor swap on the station that requires it1 

• download data from each station 

• check that each sensor is operating normally on all stations 

• check that station power supply is operating normally and that 

batteries are healthy at all stations 

As needed, in response to the Geonor 

precipitation gauges nearing maximum 

capacity. This is typically required once per 

year between December and February, 

depending on the amount of precipitation that 

occurred during the fall and winter months. 

• empty the Geonor  and standpipe precipitation gauges before 

they become full, and replace antifreeze if needed. 

• download data from each station 

• check that each sensor is operating normally on all stations 

Note: 

1: Assumes each station follows a 2-year sensor swap schedule. 

Additionally, a repair and calibration program is in place for each of the sensors on all stations. 

Typically, station sensors will be replaced with recalibrated sensors every two years. Table 2.2-2 

provides the sensor manufacturers recommended recalibration and repair frequency. In addition to 

sensors installed on the four active meteorological stations, Seabridge owns a spare set of sensors 

(stored at ERM Smithers) to allow for replacement and recalibration of a set of currently installed 

sensors without interrupting data collection. Table 2.2-3 displays the date that each station last had its 

sensors replaced and the projected dates of when it should next occur. 

Table 2.2-2.  Manufacturer Recommended Sensor Service and Calibration Frequency 

Sensor 

Recommended 

Frequency of Service Maintenance Description 

10-m Wind Sensor (RM Young Model 

No. 05305) 

12 – 24 months Replace vertical shaft bearing (oil filled), 

flange bearing for nose cone (oil filled) 

24 – 48 months Replace potentiometer 

48 months Replace potentiometer mounting and coil assembly 

Temperature and Relative Humidity 

Sensor (Viasala Model No. HMP45C 

and Rotronic HC2-S3) 

Periodically Clean multi-plate radiation shield 

12 – 24 months Sensor re-calibration 

60 months Relative humidity replacement chip, as required 

Replace o-rings and filter cap 

Silicon Pyranometer (KIPP & ZONEN 

Model SP Lite2) 

Periodically Wipe sensor radiation shield clean 

24 months Sensor re-calibration 

Campbell Scientific CR1000 and 

CR850 Datalogger 

Periodically Replace desiccant in enclosure box 

36 months Calibration 

Tipping Bucket Rain Gauge (Campbell 

Scientific Model No. TE525WS) 

Periodically Level and clear bucket of debris 

12 months Calibration 

(continued) 
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Table 2.2-2.  Manufacturer Recommended Sensor Service and Calibration Frequency (completed) 

Sensor 

Recommended 

Frequency of Service Maintenance Description 

Geonor T-200B Periodically Check that the frequency of the gauge with an empty 

bucket is within +/- 10 Hz of the “when empty” 

frequency listed on the calibration certificate for each 

Geonor 

Ultrasonic Snow Depth Gauge 

(Campbell Scientific Model SR50A) 

Periodically Replace desiccant 

12 months SR50 maintenance kit 

Barometer (Setra 278) 24 months Calibration 

Solar Panel  Periodically Wipe clean 

Guy Wires, Tower Periodically Tighten nuts and bolts 

Inspect for damage 

Campbell Scientific CC5MPXWD 

digital network camera 

Periodically Wipe lens clean 

Table 2.2-3.  Past and Projected Replacement Periods for Meteorological Station Sensors 

Station Period the Station Sensors Were Last Calibrated 

Date the Next Scheduled Sensor 

Calibration Should Occur 

Sulphurets Creek Summer 2014 Summer/Fall 2016 

Teigen Creek Summer 2014 Summer/Fall 2016 

Unuk-Teigen Fall 2014 Summer/Fall 2016 

Mitchell Deposit Fall 2014 Summer/Fall 2016 

Eskay Creek Mine Fall 2014 Summer/Fall 2016 

2.2.2 General Station Inspection 

The steps below should be followed each time a site visit is conducted. 

1. Photo-document the station and all of the sensors upon arrival. 

2. When servicing the met station in the winter, be sure to stay out from under the snow depth 

sensor. If the snow under the snow depth sensor is trampled by foot traffic; this will cause 

erroneous snow depth readings. 

3. During winter, snow and ice can build up on the equipment, and this will need to be removed 

from all sensors/equipment. Snow and ice removal can usually be accomplished by using a 

hand/glove to wipe it away or break off the ice. If sensors/equipment are coated in ice, a hard 

plastic object such as a snow scraper can be used to carefully remove ice (see step 4). 

4. When removing snow and ice from the solar panels or any sensor, DO NOT use a metal scraper 

or metal object (e.g. screwdriver) as it may cause irreparable damage to the glass panels and 

fragile sensors. 

5. The wind sensor mounted 10 m above the ground should rotate freely and the propeller should 

have four blades. There is a nut on the nose of the propeller that keeps the propeller 

connected to the drive shaft. This nut should be tight to prevent the propeller from spinning 

freely without making contact with the shaft. The black junction box on the base of the sensor 

should face exactly true south. 

6. The temperature and relative humidity probe should be inside the 12 plate Gill radiation 

shield. There is a plastic tension plug used to mount the probe inside the radiation shield. 
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This plug should be tight enough to prevent the probe from moving when the probe is pulled 

down by hand using a low or moderate amount of force. The radiation shield should look clean. 

7. The solar radiation sensor should be level. The “window” on the top of the sensor should be 

cleaned with a clean dry cloth. 

8. The dataloggers and batteries stored inside the fibreglass enclosures should be kept dry. 

Desiccant packs should be replaced annually. Moisture inside of the enclosure box(s) should be 

wiped the bottom of the box plugs/seals should be in good condition. 

9. Check to see if there are any loose wires inside the enclosure box. If there is a wire loose, 

screw the wire back into the correct socket using the wiring diagram included in the enclosure. 

The wiring diagram indicates the correct socket for each wire. 

10. Check the sensor wires and cables for cracking, deterioration, proper routing and strain relief. 

Check the wires outside of the enclosures to confirm that they have not been damaged/chewed 

by wildlife. Check the tower for structural damage, proper alignment and for level/plumb. 

Check to see that the guy wires have not been damaged and are taut. 

11. Check that the solar panel and deep cycle batteries are providing expected voltages as 

summarized in Table 2.2-4. For non-sealed batteries, the fluid level and the specific gravity of the 

internal fluid should be checked annually with a hydrometer to help determine the battery health. 

12. Connect to the datalogger and perform a data download. Appendix 2 provides instructions on the 

different types of software and ways you can connect and download data from the met stations. 

13. Open up the downloaded hourly tables and plot an x-y scatterplot in Excel for each variable 

and ensure the sensor is performing within its operating range and is collecting realistic values. 

14. Perform Geonor T-200B and standpipe maintenance. Additional information on T-200B 

maintenance can be found in section 3.3.3, and a Geonor T-200B maintenance document can 

be found in Appendix 4. 

15. If applicable (i.e., during summer) ensure the station tipping bucket rain gauge (TBRG) is level 

using the internal bubble level located under the main gauge housing, and the funnel isn’t 

plugged with debris. 

Table 2.2-4.  Daytime Solar Panel and Battery Voltage Ranges 

Component to Test 

Daytime 

Expected 

Voltage Range 

Daytime 

Unexpected 

Voltage Range Unexpected Voltage Range, Possible Problems 

Battery 

disconnected from 

solar controller1 

11 - 13 <11 • Battery cannot hold a charge. Replace. 

• Battery has not been charged by solar panels or solar 

controller. Solar panels or solar controller may be 

malfunctioning, or solar panels were recently covered in snow. 

Battery connected 

to solar controller1 

13 - 15 <13 • Battery is not being charged by solar panels or solar 

controller. Solar panels or solar controller may be 

malfunctioning or solar panels are covered in snow. 

• Battery does not have a good connection to the solar controller. 

Lead wires from 

solar panels 

>10 <10 • Solar panel covered in snow. 

• Solar panel lead wires do not have a good connection to the 

solar panel (if voltage is zero). 

• Solar panel is damaged. 

1 On the small solar panels connected to the datalogger battery, the solar controller may be built into the solar panel. 
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2.2.3 Geonor Maintenance 

When the Geonor and standpipe precipitation gauges are operated below 0ºC, an antifreeze blend must 

be added to the internal bucket to melt solid precipitation and to prevent freezing. 

The antifreeze solution consists of: 

o 3.6 litres propylene glycol. 

o 5.4 litres methanol.  

o 0.4 litres hydraulic oil. 

Geonor T-200B precipitation gauges and the Sulphurets Creek standpipe precipitation gauge require at 

least two maintenance trips per year: one trip to winterize (before temperatures drop below zero 

degrees in the fall) and an additional trip to de-winterize the gauge (after temperatures are well above 

zero degrees in the spring/summer). 

Checking the calibration of the T-200B gauges should occur periodically and involves, confirming that 

the frequency of the gauge with an empty bucket is within +/-10 Hz of the “when empty” frequency 

listed on the calibration certificate for each Geonor. Table 2.2-5 provides the “when empty” frequency 

for each Geonor T-200B precipitation gauge for the KSM Project, based on the most recent sensor 

calibration documents at the time of reporting (May 2015). 

Table 2.2-5.  Geonor T-200B “When Empty” Frequency 

Station Gauge Type “When Empty” Frequency (Hz) 

Teigen Creek T-200BMD (1,500 mm) 1083.0 

Unuk-Teigen T-200BMD (1,500 mm) 1113.5 

Eskay Creek Mine T-200BMD (1,500 mm) 1088.8 

2.2.4 Data QA/QC 

After meteorological data is downloaded from the stations in the field, it needs to be put through a 

thorough QA/QC and review process before being used for reporting, data requests or used in other 

applications (e.g., engineering, modelling, etc.). This QA/QC and review process heavily relies on 

professional judgement as well as guidance and screening criteria from agencies such as Environment 

Canada (EC 2004) and the United States Environmental Protection Agency (US EPA 2000). The full 

explanation of the data QA/QC and review process is beyond the scope of this SOP document. 

2.3 References 

BC EAO. 2014. KSM Project Assessment Report. BC Environmental Assessment Office. 

http://a100.gov.bc.ca/appsdata/epic/html/deploy/epic_document_322_37854.html 

EC. 2004. MSC Guidelines for Co-operative Climatological Autostations. Environment Canada 

Rescan. 2013. Application for an Environmental Assessment Certificate/Environmental Impact 

Statement for the KSM Project. Prepared for Seabridge Gold Inc. by Rescan Environmental 

Services Ltd.: Vancouver, British Columbia. 

US EPA. 2000. Meteorological Monitoring Guidance for Regulatory Modeling Applications. EPA-454/R-99-

005. 
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Work Safe BC. 2014a. Publications: Part 11 Fall Protection. 

http://www2.worksafebc.com/publications/ohsregulation/part11.asp 

Work Safe BC. 2014b. Publications: Part 4 General Conditions, Section 4.1.1 

http://www2.worksafebc.com/Publications/OHSRegulation/Part4.asp#SectionNumber:4.1.1 

3. SAMPLING SITES 

3.1 Project Wide Sampling Layout 

The meteorological study area encompasses the deposits in the proposed Mine Site in the drainage basin 

of the Sulphurets Creek area, as well as the proposed Process Plant and Tailings Management Area which 

are located in upper Teigen and Treaty Creeks. Additional areas with meteorological monitoring 

equipment are at the former Eskay Mine area, as well as within the Unuk River and Treaty Creek valleys. 

A map of the five meteorological stations operated in 2015 is shown in Figure 3.1-1 and Table 3.1-1. 

Table 3.1-1.  Project Meteorological Monitoring Locations in 2015 

Station Name 

UTM Coordinates 

Elevation (masl) Operating Period Easting (m) Northing (m) 

Sulphurets Creek 419,631 6,262,146 880 September 2007 to Present 

Teigen Creek 439,012 6,279,647 1,085 March 2008 to Present 

Unuk-Teigen 432,260 6,277,120 1,279 September 2008 to Present 

Mitchell Deposit 421,615 6,265,311 830 September 2008 to Present 

Eskay Creek Mine 412,450 6,279,825 770 September 2010 to Present 

NAD 1983, UTM Zone 9N 

3.2 Site Specific Descriptions 

Meteorological monitoring has been ongoing in the KSM Project Area since September 2007. Over the 

years, the meteorological monitoring program has included: 

o Five automated meteorological stations that measure a variety of parameters (air temperature, 

air humidity, wind speed, wind direction, precipitation, snow depth, barometric pressure, solar 

radiation, net radiation; some stations do not measure all parameters): 

− Sulphurets Creek station (September 2007 – present; Plate 3.2-1), located on the ridge 

northwest of Sulphurets Lake. 

− Teigen Creek station (March 2008 – present; Plate 3.2-2), located in the Teigen Creek 

valley northwest of the proposed tailings pond infrastructure. 

− Unuk-Teigen station (September 2008 – present; Plate 3.2-3), located northwest of the 

Mitchell-Treaty Saddle Area. 

− Mitchell Deposit station (September 2008 – present; Plate 3.2-4), located in the area of the 

proposed Mitchell pit. 

− Eskay Creek Mine station (September 2010 – present; Plate 3.2-5), located at Eskay Creek 

Mine. 
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Plate 3.2-1.  Sulphurets Creek station with sensors labelled. December 9, 2014. 
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Plate 3.2-2.  Teigen Creek station with sensors labelled. June 23, 2014. 
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Plate 3.2-3.  Unuk-Teigen station with sensors labelled. July 29, 2014. 
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Plate 3.2-4.  Mitchell Creek station with sensor labels. June 22, 2014. 



 

 

 

Plate 3.2-5.  Eskay Creek station with sensor labels. October 1, 2014. 
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4. ACCESS AND SAFETY 

In addition to the general safety concerns when working outdoors in a remote environment (e.g., wildlife, 

communication, exposure, helicopters), this section describes the specific safety requirements needed to 

complete the Meterology Monitoring Program. 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 

fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 

regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 

helicopter briefing. 

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 

kit will be carried at all times when in the field. 

4.3 Wildlife 

All personnel will have bear aware safety training. This involves ensuring bear awareness training is 

up-to-date by watching bear aware videos and carrying a bear kit on their person. A bear kit will 

contain bear spray and noise deterrent device (i.e., bear bangers and flares) and each field personnel 

will be familiar with using these items. Upon arrival to camp and prior to field work, communication 

protocols will be established with the helicopter pilot and camp regarding bear encounters and 

sightings. Each field team will be equipped with a functioning Project issued radio, SPOT device and 

Satellite (SAT) phone for emergencies in order to facilitate communication from remote locations. 

4.4 Chemicals 

When working with the chemicals used to winterize the Geonor T-200B and standpipe precipitation 

gauges, additional PPE will be required: rubber gloves and goggles will need to be worn, and a portable 

eye wash bottle will need to be on-hand. MSDS’s are provided in Appendix 5. 

4.5 Working at Height 

Any on-site maintenance or data downloads, at minimum, will require a full-body fall arrest harness and 

fall arrest system at the Sulphurets Creek, Teigen and Unuk-Teigen stations. These stations use steel 

towers that must be climbed in order to access sensors and equipment. All datalogger enclosures are 

located at a minimum height of 3 metres and sensors are installed at a height of up to 10 metres. 

Workers are obligated to be trained in and use approved fall protection, where a fall of 3 m or more 

may occur, or where a fall from a height of less than 3 m involves a risk of injury greater than the risk of 

injury from the impact on a flat surface (WorkSafe BC 2014a). Additional provincial fall protection 

legislation and information can be found on the WorkSafe BC website (2014a). 

The Sulphurets Creek station is built on a scaffolding tower and should be replace before it can safely be 

climbed. 

The Eskay Creek Mine station can be serviced with A frame ladder (located at the station) and the 

Mitchell Deposit station aluminum tower can be tilted down for servicing. No tower climbing is 

performed at these two stations. 
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4.6 Avalanches 

Avalanche hazards exist for each of the meteorological stations, especially for the Unuk-Teigen and 

Mitchell Creek stations. Adherence to the avalanche safety plan is necessary when servicing the stations 

from September through June.  Professional avalanche forecasters need to be consulted in order to 

determine the avalanche risk and appropriate avalanche PPE need to be taken by appropriately trained 

field personnel. 
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Appendix 1.  Tools and Equipment List 

Tools for Tower Installation  

Shovel might be needed  ................................ 

Rake might be needed  ................................ 

Open end wrenches: 3/8", 7/16", ½", (2) 9/16"   

Magnetic compass  .................................................... 

6' Step ladder  ......................................................... 

Tape measure (12' and 20')  ................................ 

Nut driver (3/8")  ..................................................... 

Level (36" to 48")  ..................................................... 

Small sledge hammer  ................................ 

Pliers  ................................................................ 

Tie wire  ................................................................ 

Climbing harness  ..................................................... 

Hard hat  ............................................................... 

Haul rope (50')  ........................................................ 

Non-stretch line (20')  ................................ 

Wire rope cutters  .................................................... 

 

Additional power tools are required for setting 

the foundation anchors of the tower. These 

will depend on what foundation is being used 

(i.e., bedrock or concrete). 

Tools for Instrumentation and Maintenance  

Magnetic compass, adjusted for magnetic declination  .........  

Straight bit screwdrivers (small, medium, large)  ................  

Phillips-head screwdrivers (small, medium)  ......................  

Small diagonal side-cuts  .............................................  

Needle-nose pliers  ...................................................  

Wire strippers  .........................................................  

Pocket knife  ...........................................................  

Calculator  .............................................................  

Volt / Ohm Meter  ....................................................  

Electrical Tape  .......................................................  

Open end wrenches: 3/8", 7/16",(2) ½", (2) 9/16"  ..............  

Socket wrench and 7/16" deep well socket  ......................  

Adjustable wrench  ...................................................  

Pliers  ...................................................................  

Conduit and associated tools (as required)  .......................  

Felt-tipped marking pen  ............................................  

Claw hammer  .........................................................  

Pipe wrench (12")  ....................................................  

Tape measure (12' to 20')  ...........................................  

3/8" nut driver  ........................................................  

Level (36" to 48")  .....................................................  

Pliers  ...................................................................  

Fully body climbing harness and rope access/rescue equipment  

Hard hats  ..............................................................  

50' haul rope  ..........................................................  

Crescent wrench  .....................................................  

Channel-lock pliers  ...................................................  

¼" washers (spacers for U-bolts)  ...................................  

Allen hex key set  .....................................................  

 



SOP# KSM-12-BCEAO34-2015 METEOROLOGY 

Version B.1 (July 2016) 

KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

Appendix 2 

Data Logger Connection 
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Appendix 2.  Data Logger Connection 

CR1000 Connection 

This document provides instructions on how to directly connect to a CR1000. This document uses 

LoggerNet 4 for the illustrations, and uses the Brucejack Lake meteorological station as an 

example. 

1. First Time Setup 

1. Click Setup on the LoggerNet 4 main menu (Plate 1-1). This will open the setup screen. 

 

Plate 1-1.  LoggerNet 4 main menu. 

2. The Setup Screen can either be viewed in the Standard View or the Simplified View. This 

document guides the user using the Simplified View. Click the icon circled in yellow if the 

window you see does not look like the window below (Plate 1-2). 
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3. Click Add to add a datalogger (Plate 1-2). This will bring up the EZSetup Wizard window. 

 

Plate 1-2.  The Setup Screen (EZ View). 

4. Click Next in the EZSetup Wizard window (Plate 1-3). 

 

Plate 1-3.  The EZSetup Wizard Introduction screen. 
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5. The Communication Setup screen is now displayed (Plate 1-4). Select the CR1000 datalogger 

type in the scroll down list for the Teigen and Sulphurets stations. For the Eskay, Mitchell and 

Unuk-Teigen stations, select CR800. 

 

Plate 1-4.  Communication Setup screen, Datalogger Type and Name. 

6. Enter a name for the datalogger. In this case, we are connecting to the Brucejack 

Meteorological station, so we have chosen to name it “Brucejack Station”. 

7. Click Next. 

8. Select Direct Connect as the connection type and click Next (Plate 1-5). 

 

Plate 1-5.  Communication Setup screen, Connection Type. 
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9. Communication port should be Communication Port (COM1) unless you are using a USB to 

serial converter in which the port will be whichever port your USB is in (Plate 1-6). 

 

Plate 1-6.  Communication Setup Screen, IP Port Settings. 

10. Click Next. 

11. In the Datalogger Settings screen (Plate 1-7), enter the PakBus Address. The default for most 

dataloggers is 1. 

 

Plate 1-7.  Datalogger Settings Screen. 

12. Enter the security code. If there is no security set on the datalogger, enter 0.  

13. Click Next. 
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14. The setup summary should look like Plate 1-8, but with specific information for the station you 

are connecting to. 

 

Plate 1-8.  Setup Summary screen. 

15. Click Finish, not Next. The rest of the EZSetup Wizard steps are not needed as the station is 

already operational.  

2. Connecting to the Stations  

1. Once the Brucejack Station has been setup in LoggerNet (see Section 1), we can now connect 

to the station. Click Connect in the LoggerNet 4 main menu (Plate 2-1) to bring up the main 

Connect Screen. 

 

Plate 2-1.  LoggerNet 4 main menu. 

Direct connect 
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2. This is the main Connect Screen (Plate 2-2). The station created in Section 1 should be listed 

under Stations, if it is not, got to Section 1. In this example, the Brucejack Station is listed. 

 

Plate 2-2.  Connect Screen. 

3. Click the Brucejack Station (or whatever it was named, if named differently), to highlight it. 

4. Click the Connect icon. LoggerNet now tries to connect to the datalogger. 

5. If the connection was successful, the connect icon will show two connected plugs and the 

bottom left timer will start counting up (Plate 2-3). This timer shows how long your computer 

has been connected to the weather station’s datalogger. 

 

Plate 2-3.  The Connect Screen once successfully connected to a station. 
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6. If the connection was not successful an error window will popup (not illustrated). Close the 

error window and try to connect again.  

7.  (optional) If the station’s datalogger program has recently been updated, you may need to 

update the Table Definitions in order to see the updated variables. When you are connected to 

the station, click Datalogger then Update Table Definitions (Plate 2-4). 

 

Plate 2-4.  The Connect Screen, Update Table Definitions option. 

3. Viewing All Real-time Meteorological Data 

1. When you are connected to the station, you can quickly view real-time data and the most 

recent entry in the saved data tables (ie: The “Hourly”, “Daily”, etc. tables.). Click on the 

dropdown list under Table Monitor: Real Time Monitoring to select a table to view. In order to 

view real-time weather data, select the Public table (Plate 3-1).  

 

Plate 3-1.  The Connect Screen, viewing the Public table values. 
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2. The Field column shows all the variables that are in the datalogger program, the most recent 

values of these variables are shown next to them. 

3. You can set how often this table gets refreshed using the interval at the bottom of the table. 

The weather station only takes measurements every 5 seconds, so setting the interval to 

anything less than 5 seconds won’t make a difference. 

4. Most of the variables listed in the Public table are not of use. To view specific relevant 

variables in a concise view, see Section 4. 

4. Viewing Specific Real-time Meteorological Data 

1. To view select and view specific variables that the datalogger stores, select the Num Display 

icon and choose one of the three displays (Plate 4-1). 

 

Plate 4-1.  Numeric Display 1 and Numeric Display Options. 

2. You can add any variable manually by clicking the Add button, then selecting the table and 

then the variable. If a specific set of variables has already been saved in a config file, you can 

open it to automatically populate the display fields. 

3. To open a previously saved config file, click Options. 

4. Click the Load Config button in the window that pops up and select the appropriate .ndc config 

file and press OK. 

5. The Numeric Display should now look something like Plate 4-2, with relevant real-time 

meteorological data being updated at a specific interval. If there is no data displayed, make 

sure the bottom left button says Stop. If it says Start, click it. You can change the Update 

Interval if needed, choose 5 seconds to get the most recent data updates. 
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Plate 4-2.  Numeric Display with specific variables updating every 5 seconds. 

5. Downloading Data Manually 

1. To download data manually, connect to the station and click the Custom icon to bring up the 

Custom Collection window (Plate 5-1). 

 

Plate 5-1.  Custom Collection screen. 
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2. If you plan on manually collecting data on a regular basis, set the Collect Mode to Data Since 

Last Collection as this will only download the new data. There are other collection modes 

which should be self-explanatory. 

3. When data is downloaded from the station, the data still remains on the station. The only way 

data is wiped off the datalogger’s memory is by changing the datalogger program or by 

explicitly clearing the memory (not covered in this document). 

4. If the collected data is being downloaded and stored a specific directory, you can choose to 

append the collected data to the old data file. Set the File Mode to Append to End of File. 

5. In the Table Collection list, it displays what data tables are available for download. The check 

box indicates which tables will be downloaded. 

6. You can change the table download location by clicking Change File Name. You can right-click 

on a file name to change all file names to that same directory. 

7. Click Start Collection to start the data download. 

8. A data download progress window will appear (not shown). 

Downloading Data Directly from CR1000 Logger 

(PC200W) 

1. Connect serial cable from the PC directly to the RS-232 port (and NOT CS I/O) as shown below.   

 

2. Run PC200W 

3. Click the Add button to add a data logger. 
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4. EZSetup Wizard window will appear. Click Next. 

 

5. Select CR1000 and under the Datalogger Name give it the name of something meaningful, 

i.e., CR1000Brucejack. Press Next. 



APPENDIX 2.  DATA LOGGER CONNECTION 

Page 12 of 18 

 

6. Choose the correct COM Port. Typically it’s Communications Port (COM1) if you have a built in 

serial port. COM Port Communication Delay is 00 seconds (default). Press Next. 

 

7. The Datalogger Settings should be on default so you do not need to change any settings. Select 

the highest Baud Rate. Press Next. 
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8. The Setup Summary window should appear. 

 

9. You will be back in the main menu/screen of PC200W. Press the Connect button in the top left 

corner. PC200W will connect to the logger. On the right hand side you’ll see the datalogger 

clock and your PC clock, as well as the Datalogger program. 
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10. Select the Collect Data tab.  Select all the tables. Ensure you note where the file will be saved. 

Ensure that All data from datalogger is selected. Select Collect.  

 

11. Go to the location that the datafile was saved. Default location is: 

C:\Campbellsci\PC200W\[whatever the file name was]. 

Ensure the data is there. 
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12. Disconnect with the station, and unplug from the datalogger. 

Downloading Data from the Compact Flash 

Memory Card 

1. Press the white button on the CFM100 (as circled in red).  Once the status light turns green you 

can take out the compact flash memory card. 

 

2. Plug the CF memory card into a card reader, open PC200W, click Tools, and run Card Convert.   
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3. Press Select Card Drive to select the location where the data files are located. The files may 

have been copied onto your Desktop (so choose Desktop) or the memory card reader is plugged 

into your computer so it should be one of the removable drives (i.e., Drive E, F, G, H, etc) 
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4. Select Change Output Dir… to choose a location where the converted data will be saved. The 

Desktop would probably be the best location since you can see the files after the conversion. 
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5. Select Destination File Options. The File Format should be ASCII Table Data (T0A5). Press OK. 

 

6. Press Start Conversion. 

7. Email files to ERM Consultants Canada: 

 

Jem Morrison – jem.morrison@erm.com 

Daniel Casanova – daniel.casanova@erm.com 

Derek Shaw – derek.shaw@erm.com  

8. The card will now need to be reformatted before inserting back into the CFM 100. 

To format card using Windows Explorer: 

a. Insert CF card into CF adapter or CF reader. 

b. Windows Explorer should identify a drive as a removable disk (F:\). 

c. Select that drive and right click. 

d. Choose Format 

e. Choose FAT32 under file system, give the card a label, then Start. (The CR1000 will work 

with either FAT or FAT 32.) 

9. Reinsert the card back into the CFM 100. The status light should blink orange while formatting 

and then go out. 
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Appendix 3.  Program Checklist 

This checklist is to be completed in the field for each meteorological, evaporation, tipping bucket rain 

gauge (TBRG) and GEONOR station.  

Field Crew 

 

Station Name 

 

Date and Time of Arrival 

 

Time of Departure 

 

Meteorological Tower, TBRG, GEONOR, and Evaporation Stations  

1) Before touching anything, take pictures showing the station’s state upon arrival. Clearly capture the full 
tower in the picture. .......................................................................................................

 

2) Note ice/snow build up for each sensor and equipment (e.g.: solar panels, antennas, etc.) in the 
comments below and take pictures of each sensor to show the magnitude of build-up..........................

 

3) Remove ice/snow from all sensors and equipment and then take a picture of each sensor to have a 
before-and-after comparison. ............................................................................................

 

4) Take a picture of the inside of the datalogger enclosure. ............................................................  

5) Look at the real-time datalogger measurements. Are they realistic compared to the present weather 
conditions? ...................................................................................................................

 

6) Ensure solar panels are producing power and battery voltages are fine. ...........................................  

7) Ensure remote communications equipment is operating normally. .................................................  

8) Download the data from the datalogger. ...............................................................................  

9) Open up the downloaded daily and hourly data files in excel and plot an x-y scatterplot for EACH 
variable. Make sure the values are realistic. ...........................................................................

 

a) If any sensor’s measurements seem erroneous, write down the problem in the comments below. .......  

b) Investigate that sensor(s) to determine if it is operating properly, and fix if possible. .....................  

c) Take pictures of the sensor(s); capturing the problem if visible. ..............................................  

10) Perform evaporation pan maintenance (add water/etc.), if applicable. ...........................................  

11) Perform GEONOR maintenance (de-winterize/winterize/etc.), if applicable. ....................................  

12) Perform TBRG maintenance (de-winterize/winterize/etc.), if applicable. ........................................  
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13) Ensure nothing is below the snow depth sensor. Remove vegetation if possible, and take a before and 
after picture. ................................................................................................................

 

14) Perform a final data download before leaving station, if time since last download is over an hour. ..........  

15) Take final pictures of the whole station showing FULL tower length. (Try to have at least one worthy as 
the report cover page photo.) ............................................................................................

 

Met Station TBRG (if applicable)  

1) Take pictures of the TBRG before touching it. If snowfall adapter used, take a picture of the fluid level as 
well. ...............................................................................................................................

 

2) Remove any debris inside the funnel (leaves, needles, etc.) ........................................................  

3) Ensure TBRG is working correctly by creating a tip and checking the real-time precipitation value (public 
variable). Note down how many artificial tips were created and date/time in the comments below so 
these can be removed during data processing. .........................................................................

 

4) Remove the top funnel section and ensure the tipping bucket is level. If not level, level it and include 
observations in comments. ................................................................................................

 

5) Take a picture of the inside of the TBRG. ..............................................................................  

6) Take a final picture(s) of the TBRG after put back together. ........................................................  

7) If needed, change fluid with new antifreeze and oil, after inspecting the inside of the gauge. ................  

8) Note the level and numbers of the waste fluid containers left on site, include in comments. ..................  

9) Ensure Alter Wind screen is operating normally. Take pictures of any problems and fix if possible. ..........  

10) Ensure Alter Wind screen is properly lined up with the top of the TBRG orifice. .................................  

GEONOR  

1) Upon arrival, take pictures, noting any snow-cap. ....................................................................  

2) Take off the cover (3 fasteners at the bottom) and take pictures of the inside, especially the wiring. 
Make a comment if there are cables touching the hanging basket. .................................................

 

3) Take a picture of the fluid level. (If not full, estimate how full it is in terms of %, note in comments). ......  

4) Ensure the cable gland underneath the GEONOR base is very tight (but don’t break the plastic), and that 
the cable does not move when you pull on it hard. ...................................................................

 

5) Make sure no cables, or anything else is touching the hanging basket, and fix if needed. Take a picture of 
this. ................................................................................................................................

 

6) Empty the bucket (bring a scoop and empty bucket) and add 0.4 L of new oil (and add antifreeze mix if 
needed). ..........................................................................................................................

 

7) Ensure hose clamps (NOT zap straps!) are tightly holding the cable against the GEONOR pedestal. ...........  

8) Ensure hose clamps (NOT zap straps!) are tightly holding the conduit to the GEONOR pedestal. ..............  

9) Ensure the VW transducer setscrew is loose (at least 4 revolutions) before closing cover. ......................  

10) Before leaving, take pictures. ............................................................................................  

11) Note the level and numbers of the waste fluid containers left on site, include in comments. ..................  
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Precipitation Gradient/Temporary TBRGs (if applicable)  

1) Upon arrival, take pictures, noting if TBRG is slanted. ...............................................................  

2) Download and review data to check for realistic measurements. ...................................................  

3) Ensure TBRG stand is firmly in the ground, and that the TBRG is level. ............................................  

Evaporation Pan (if applicable)  

1) Manually record water pan water depth and compare against gauge measurement. .............................  

2) Ensure pan and gauge are level...........................................................................................  

3) Note the level of the water container on site, include in comments. Add more water if needed. .............  

Comments: 
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Appendix 4.  Geonor T-200B Maintenance 

Periodically the Geonor precipitation gauge will need to be emptied. This set of instructions is for 

emptying the Geonor gauge bucket (summer) and filling with antifreeze solution (winter) to ensure a 

continuous period of record. PLEASE TAKE LOTS OF PHOTOS OF THE STATE OF ALL THE GEONOR GAUGES. 

1. GEONOR T-200B Precipitation Gauge – Principle of 

Operation 

The T-200B is a weighing bucket precipitation gauge. It can have a 600 mm, 1,000 mm or 1,500 mm 

capacity (the KSM Project uses 1,500 mm capacity). It weighs the precipitation using a precision load cell 

with a vibrating wire (VW) transducer. The gauge uses a standard bucket suspended from 2 chains and the 

load cell. Each supports 1/3 of the weight. To prevent undesirable effects of wind turbulence around the 

gauge, an Alter wind shield is provided to increase catch efficiency.  

When the gauge is operated below 0ºC, an antifreeze blend must be added to the bucket to melt solid 

precipitation and to prevent freezing. The precipitation collection capacity of the gauge is decreased 

when antifreeze is added to the bucket, as the antifreeze becomes a part of the total volume 

collected. The antifreeze solution consists of propylene glycol, methanol (used to adjust the density of 

the antifreeze to provide rapid melting) and a small volume of hydraulic oil (to retard evaporation 

losses). During winter monitoring, the following volumes are added to a 1,500 mm capacity bucket to 

provide precipitation monitoring to -25°C: 

1. 5.4 litres propylene glycol. 

2. 8.1 litres methanol.  

3. 0.4 litres (400 ml) hydraulic oil.  

Table 1 summarizes the antifreeze blends used to provide trouble free precipitation monitoring to 

various minimum air temperatures, and for various bucket capacities. 

Table 1.  Geonor Antifreeze Volume at Specific Temperatures 

Freezing Point (°C) 0.0 -5.0 -10.0 -15.0 -20.0 -25.0 -30.0 -35.0 -40.0 -45.0 

GEONOR’s Percentage of Antifreeze (%) 0.0 16.0 27.0 34.0 40.0 45.0 50.0 53.0 56.0 58.0 

T-200-MD 

1,500 mm gauge, 

30 litre capacity 

Propylene Glycol (L) 0.0 1.9 3.2 4.1 4.8 5.4 6.0 6.4 6.7 7.0 

Methanol (L) 0.0 2.9 4.9 6.1 7.2 8.1 9.0 9.5 10.1 10.4 

Hydraulic Oil (L) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

 

During winter, the diluted antifreeze solution that is bailed out of the bucket will be collected and 

stored in a 45 gallon steel drum next to the T-200B precipitation gauge. When the steel drum is full of 

dilute antifreeze solution it should be taken off site for proper disposal. 

During summer monitoring, the bucket does not require glycol or methanol, however 0.4 litres of 

hydraulic oil is required to prevent evaporation losses. 
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Once per year, it should be confirmed that the T-200B is operating within the manufacturer’s specified 

range. A simple check of the frequency when empty is the recommended check to determine if the 

gauge is within its calibration specifications. When the bucket is empty, the frequency of the gauge 

should be reading with +/- 10 Hz of the specified “when empty” frequency. The expected “when 

empty” frequency can be found on the gauge calibration sheets. The steps for performing this check 

are provided in Section 3 below. 

2. Procedure for Emptying the T-200B Bucket 

STEP 1:  

Each T-200B gauge is mounted on a 2.5 m (in two cases a 3.5 m) pedestal, therefore a 3.6 m (12 foot) 

ladder will be required for maintenance. A ladder is attached to each weather station’s 10 m tower 

that is beside the T-200B gauge. Set up the ladder next to the T-200B gauge and secure the feet. 

Be sure the step ladder legs are secure, in some cases a piece of 2x4 may be placed under one or two 

of the ladder legs (Plates 1 and 2). When using an aluminum extension ladder, be sure to tie off the top 

of the ladder to the horizontal bars of the alter wind screen. This tie off will make the ladder more 

secure, as the aluminum ladders have a tendency to slide on the galvanized steel pipes used for the 

alter wind screen. Note the waste antifreeze barrel at the bottom of each pedestal. Always have an 

assistant steady the ladder legs when there is a person working from the step ladder. Check that 

the horizontal pipes are in good condition (i.e., not rusting or cracked, especially near the end 

where the pipe screws into the main pedestal) before placing the ladder. 

  

Plate 1.  An example of a 1,000 mm capacity 

Geonor. 

Plate 2.  An example of a 1,000 mm capacity 

Geonor. 

Waste Barrels 
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STEP 2: 

The 32 blades for the Alter wind screen are assembled in four sections. A connector is used between 

each section. Spacers are used between each blade. The Alter wind screen is supported by four vertical 

pipes. Two of the four sections of the Alter wind screen can be removed to allow access to the T-200B 

gauge. (It is easier to just duck underneath the alter windscreen rather than removing portions of 

it when accessing the Geonor. Use a hard hat or helmet as the windscreen is sharp.) If snow has 

accumulated on the top of the Geonor (as in Plate 3) please make notes and take photos. Remove 

snow before conducting maintenance. 

 

Plate 3.  Example of what a Geonor may look like when arriving at the station. 

STEP 3: 

The cover for the gauge is connected to its base with three fasteners at the bottom (Plate 3). Release 

the three fasteners and place them in a vertical position to keep them out of the way. Carefully lift the 

cover off of the gauge and place it on the ground or preferably hand it off to an assistant on the 

ground. Any remaining snow/ice can be scrapped off the cover while it is on the ground. Make a note 

and take photos of whether or not the collection bucket is full. If the bucket is not full, estimate how 

full it is in terms of %. If the bucket is not full there should be a thin layer of hydraulic oil floating on 

top of the precipitation in the bucket.  

STEP 4: 

There is a transport screw sticking out of the side of the VW transducer. The screw should be under a 

piece of red tape that is around the VW transducer (Plate 4). This screw must always be tightened 

whenever the sensor is removed or when any maintenance work is done on the gauge. Carefully 

remove the red tape to allow access to the screw. There may be a small piece of duct tape, or a 

scratch on the head of the screw – do not remove this because it is used to know how many turns are 

needed to loosen the screw. Tighten the screw on the VW transducer all the way. Approximately four 

rotations of the screw will be needed to tighten it by hand. Do not use excessive force or any tools to 

tighten the screw because the VW transducer is the most sensitive part of the T-200B.  

1 of 3 Fasteners 
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Plate 4.  Close up of the VW transducer and the red tape covering the transport screw. 

STEP 5: 

You now are ready to empty the bucket. Depending on how much fluid is in the bucket, it may or may not 

be easy to lift the bucket out of the suspended plate. This will take 5 or 10 minutes. You can use a juice jug 

(or similar wide mouth vessel) to remove manageable amounts of liquid from the bucket until enough has 

been removed to lift the bucket from its supports. The liquid in the bucket is a dilute solution of glycol, 

methanol and hydraulic oil that should not be released to the environment (i.e., do not pour it out on the 

ground) (Plate 5). Bring along a funnel or a 2 litre plastic bottle with the bottom cut off to use as a 

funnel to pour liquid into the 45 gallon drum at the base of each of the Geonor pedestals. The bucket 

should now be completely empty. If there are any bugs or other debris in the bottom of the bucket, remove 

them with paper towel. 

STEP 6: 

Replace the empty bucket in its holder. Ensure the raised ring on the outside bottom of the bucket is 

seated properly in its suspended metal bracket. The bucket should be level. Check that all 3 chains are 

not twisted and that each hook at the bottom of each chain is properly attached to the suspended metal 

bracket. 

STEP 7: (SUMMER MAINTENANCE) 

After the bucket has been emptied and replaced in its holder, carefully add 0.4 litres (400 ml) of 

hydraulic oil into the bucket. Take a picture of the new oil inside the bucket. 

STEP 7: (WINTER MAINTENANCE) 

After the bucket has been emptied and replaced in its holder, slowly and carefully add 5.4 litres of 

polypropylene glycol, 8.1 litres of methanol and 0.4 litres (400 ml) hydraulic oil if working with a 1,500 

mm capacity bucket. This mixture will provide sufficient liquid so that the minimum temperature 

before freezing is -25°C. If you think the air temperature will be below -25ºC then use Table 1, to 

Screw is under red tape 
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determine the correct mixture. Use a vessel (a hard plastic juice jug works great) with a known 

volume for measuring mixture amounts. When working with these liquids wear the safety goggles to 

protect your eyes.  After adding the antifreeze fluids and hydraulic oil, wait a few minutes and check 

to ensure that the oil has made a complete visible seal on the surface of the liquid. If there are any 

holes in the oil seal (Plate 6), add more oil. Take a picture of the new antifreeze/oil inside the bucket. 

  

Plate 5.  Pouring the antifreeze solution into 

waste barrel. Note the funnel. 

Plate 6.  Example of a GEONOR gauge with a 

hole in the oil seal. This hole will result in 

evaporation. More oil is needed to complete the 

seal. 

STEP 8: 

Loosen the VW transducer screw 4 rotations and replace the red tape over the head of the screw 

and the body of the transducer. The duct tape and black mark on the duct tape on the screw head 

will help you count the four rotations of the screw. You should hear the noise frequency coming from 

VW transducer drop noticeably when the screw is slowly loosened. Be sure that the bucket is level and 

not contacting the edge of the framework or any cables – the bucket should be freely supported only by 

the two chains and VW transducer.  

STEP 9: 

Replace the gauge cover being careful to not bump the bucket or VW transducer. Fasten the three 

clamps at the bottom of the gauge cover. There are specially engineered notches in the bottom of the 

frame where the clamps can bite into it.  
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3. Procedure for Checking the Empty Bucket 

Reported Frequency 

Note: this empty bucket reported frequency verification should not be performed when it is raining. 

STEP 1: 

Completely empty the GEONOR precipitation bucket as described in Section 2, Steps 1 to 5. With a 

clean dry absorbent cloth or paper towel, wipe down any remaining liquid inside the bucket. 

STEP 2: 

Finish installing the bucket as described in Section 2, Steps 6, 8 and 9, but do not add any oil or 

antifreeze (ie: skip Section 2, Step 7). It is important that the bucket is re-installed completely and 

that the outer GEONOR cover is attached to prevent movement of the bucket due to wind during the 

next step. 

STEP 3: 

View the real-time “Public” Data Table from the datalogger as described in Appendix 4. Direct 

Connection to CR1000 Dataloggers. Look at the data value for the field name 

“Geonor_Frequency_Raw”. These frequency values should be within +/- 10 Hz of the specified empty 

frequency (f0) value from each GEONOR’s calibration sheet. If the frequency is out of range, write 

down the current number and inform ERM so that plans can be made to recalibrate the GEONOR 

vibrating wire. 

STEP 4: 

If applicable, disconnect the computer from the datalogger. Open the outer GEONOR cover and add 

antifreeze and oil as needed, as described in Section 2 Steps 7 to 9. 

4. Tools and Equipment Required 

o Appropriate general PPE and first aid kit 

o Communication equipment (satellite phone/SPOT) 

o Winter survival kit (if applicable) 

o Avalanche survival kit (if applicable) 

o Hard hat or helmet (especially for when working close to the Alter wind screen) 

o Plastic ice scraper (if applicable) 

o Rubber gloves and goggles (for handling the antifreeze chemicals) 

o Methanol, Propylene Glycol and Hydraulic Oil 

o Funnel  

o Open mouth vessel with known volume markings (for measuring antifreeze chemical volumes, 

e.g., a plastic juice mixing jug) 
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o Paper towel 

o Bung wrench 

o Allen keys (SAE and metric) 

o Adjustable wrenches 

o Multi-tip screw driver 

o Rope or strap (for securing the ladder to the Geonor) 

o Digital camera 

Equipment specific for checking the empty bucket reported frequency (Section 3): 

o Fall arrest equipment 

o Laptop (with LoggerNet software) 

o RS232 serial cable 

o RS232 to USB adapter (if applicable) 
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Material Safety Data Sheet

LA1183
Methanol

1.  CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Id: LA1183
Product Name: Methanol
Synonyms: Methyl hydrate, Wood spirit, Methyl hydroxide.
Chemical Family: Alcohol
Application: Solvent, fuel, feedstock

Distributed By:
Univar Canada Ltd.
9800 Van Horne Way
Richmond, BC
V6X 1W5

Prepared By: The Environment, Health and Safety Department of Univar Canada Ltd.
Preparation date of MSDS: 25/Jan/2013
Telephone number of preparer:  1-866-686-4827

24-Hour Emergency Telephone Number (CANUTEC): (613) 996-6666

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients Percentage
(W/W)

LD50s and LC50s Route & Species:

Methanol
67-56-1

99-100 Dermal LD50 (Rabbit) 15800 mg/kg
Oral LD50 (Rat) 5628 mg/kg

Inhalation LC50 (Rat) >32,000 ppm / 8hrs
Inhalation LC50 (Rat) 64000 ppm (4-hour exposure)

Oral LD50 (Mouse) 7300 mg/kg

Note: No additional remark.

3. HAZARDS IDENTIFICATION
Potential Acute Health Effects:
Eye Contact: Causes mild to moderate eye irritation. High vapor concentration or liquid contact with eyes causes
irritation, tearing and burning.
Skin Contact: Causes moderate skin irritation. May be absorbed through the skin in toxic or lethal amounts. Symptoms
of exposure may include: Central nervous system depression with headache, stupor, uncoordinated or strange behavior
or unconsciousness. Prolonged and or repeated skin contact with methanol soaked material has produced toxic effects
including vision effects and death.

LA1183
Methanol
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3. HAZARDS IDENTIFICATION
Inhalation: Inhalation of high airborne concentrations can irritate mucous membranes, cause headaches, sleepiness,
nausea, confusion, loss of consciousness, digestive and visual disturbances and death. NOTE: Odor threshold of
methanol is several times higher than the TLV-TWA. Depending upon severity of poisoning and the promptness of
treatment, survivors may recover completely or may have permanent blindness, vision disturbances and/or nervous
system effects. Concentrations in air exceeding 1000 ppm may cause irritation of the mucous membranes.
Ingestion: May be fatal if swallowed. A small amount of methanol (usually two or more ounces) can cause mental
sluggishness, nausea and vomiting leading to severe illness, and may produce adverse effects on vision with possible
blindness or death if treatment is not received. Aspiration into the lungs may occur during ingestion or vomiting, resulting
in lung injury.

4. FIRST AID MEASURES
Eye Contact: Remove contact lenses, if worn. Flush immediately with gentle running water for a minimum of 15
minutes, ensuring all surfaces and crevices are flushed by lifting lower and upper lids. Obtain medical attention.
Skin Contact: Remove contaminated clothing and shoes. In case of contact, immediately flush skin with plenty of soap
and water for at least 15 minutes. If irritation persists get medical attention. Wash clothing before reuse. Thoroughly
clean contaminated shoes. Prolonged contact with methanol may defat skin tissue, resulting in drying and cracking.
Inhalation: Remove to fresh air, restore or assist breathing if necessary, obtain medical attention immediately.
Ingestion: If swallowed, do not induce vomiting.  Never give anything by mouth to an unconscious person. Obtain
medical help immediately. Onset of symptoms may be delayed for 18 to 24 hours after ingestion. Swallowing methanol is
life threatening.
Notes to Physician: Acute exposure to methanol, either through ingestion or breathing high airborne concentrations can
result in symptoms appearing between 40 minutes and 72 hours after exposure. Symptoms and signs are usually limited
to CNS, eyes and gastrointestinal tract. Because of the initial CNS's effects of headache, vertigo, lethargy and confusion,
there may be an impression of ethanol intoxication. Blurred vision, decreased acuity and photophobia are common
complaints. Treatment with ipecac or lavage is indicated in any patient presenting within two hours of ingestion. A
profound metabolic acidosis occurs in severe poisoning and serum bicarbonate levels are a more accurate measure of
severity than serum methanol levels. Treatment protocols are available from most major hospitals and early
collaboration with appropriate hospital is recommended. In cases of methanol poisoning, medical care must emphasize
the control of acidosis.  The use of intravenous bicarbonate has been lifesaving.  Evidence shows that the treatment of
methanol absorption is enhanced through the administration of ethanol, which should be given to produce a blood level
of at least 0.1%.  Ethanol diminishes the production of the toxic metabolites of methanol.  A blood methanol level of 50
mg/100ml is an indication for hemodialysis, which has improved the prognosis of methanol intoxication. If more than 2.0
mL/kg has been ingested, vomiting should be induced with supervision.

5. FIRE FIGHTING MEASURES
Flash Point: 11 °C / 52 °F
Flash Point Method: Tag Closed Cup
Autoignition Temperature: 385°C /725°F
Flammable Limits in Air (%): Lower: 6% Upper: 36%
Extinguishing Media: Small fires: Dry chemical, CO2, water spray Large fires: Water spray(see note in Unsuitable
Extinguishing Media), AFFF(R) (Aqueous Film Forming Foam (alcohol resistant)) type with either a 3% or 6% foam
proportioning system.

Unsuitable Extinguishing Media: General purpose synthetic foams or protein foams may work, but much less effectively.
Water may be effective for cooling, but may not be effective for extinguishing a fire because it may not cool methanol
below its flash point.
Special Exposure Hazards: Flammable Liquid. Isolate and restrict area access. Stay upwind. Methanol burns with a
clean clear flame that is almost invisible in daylight. Concentrations of greater than 25% methanol in water can be
ignited. Use fine water spray or fog to control fire spread and cool adjacent structures or containers. Contain fire control
water for later disposal. Vapors are heavier than air and may accumulate in low areas. Vapors may travel along the
ground to be ignited at distant locations. Closed containers may rupture violently or explode and suddenly release large
amounts of product when exposed to fire or excessive heat for a sufficient period of time.
Hazardous Decomposition/Combustion Materials (under fire conditions): Carbon monoxide. Carbon dioxide.
Formaldehyde.
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5. FIRE FIGHTING MEASURES
Special Protective Equipment: Fire fighters must wear full face, positive pressure, self-contained breathing apparatus
and appropriate protective clothing. Note that methanol fires may require proximity suits. Do not walk through spilled
product. Thoroughly decontaminate bunker gear and other fire-fighting equipment before re-use.
NFPA RATINGS FOR THIS PRODUCT ARE: HEALTH 1, FLAMMABILITY 3, INSTABILITY 0
HMIS RATINGS FOR THIS PRODUCT ARE: HEALTH  1, FLAMMABILITY  3, REACTIVITY  0

6. ACCIDENTAL RELEASE MEASURES
Personal Precautionary Measures: Full-face, positive pressure self-contained breathing apparatus or airline and
protective clothing must be worn.
Environmental Precautionary Measures: Prevent from entering into soil, ditches, sewers, waterways and/or
groundwater. Consult local authorities. Biodegrades easily in water. Methanol in fresh or salt water may have serious
effects on aquatic life. A study on methanol s toxic effects on sewage sludge bacteria reported little effect on digestion at
0.1% while 0.5% methanol retarded digestion. Methanol will be broken down to carbon dioxide and water.
Procedure for Clean Up: Flammable liquid. Eliminate all ignition sources. Isolate hazard area and restrict access. Stop
leak only if safe to do so. Do not walk through spilled product as it may be on fire and not visible. Release can cause an
immediate fire/explosion hazard. Fluorocarbon alcohol resistant foams may be applied to spill to diminish vapor and fire
hazard. Maximize recovery for recycling or reuse. Restrict access to unprotected personnel. Ensure clean-up is
conducted by trained personnel only. Ensure disposal is in compliance with all applicable government requirements.
Small spills: soak up with absorbent material and scoop into containers. Large spills : prevent contamination of
waterways. Dike and pump into suitable containers. Clean up residual with absorbent material, place in appropriate
container and flush with water.

7. HANDLING AND STORAGE
Handling: For industrial use only. Handle and open containers with care. Avoid contact with eyes, skin and clothing. Do
not ingest. Avoid inhalation of chemical.  DO NOT handle or store near an open flame, heat, or other sources of ignition.
Fixed equipment as well as transfer containers and equipment should be grounded to prevent accumulation of static
charge. DO NOT pressurize, cut, heat, or weld containers. Empty containers may contain hazardous product residues.
Keep the containers closed when not in use.  Protect against physical damage. Use appropriate personnel protective
equipment.
Storage: Store in a cool, dry, well ventilated area, away from heat and ignition sources. Place away from incompatible
materials. Tanks must be grounded and vented and should have vapor emission controls. Tanks must be diked. A
flammable mixture of methanol vapor and air is possible inside a storage tank or transportation tank, and handlers should
take appropriate precautions to reduce the risk of ignition. Handlers must eliminate ignition sources or purge the tank with
an inert gas such as nitrogen. All equipment must be grounded - bonded when transferring product in order to avoid static
discharge from the equipment, and subsequent possible fire. Anhydrous methanol is non-corrosive to most metals at
ambient temperatures except for lead, nickel, money, cast iron and high silicon iron. Coatings of copper (or copper
alloys), zinc (including galvanized steel), or aluminum are unsuitable for storage. These materials may be attacked slowly
by the methanol. Storage tanks of welded construction are normally satisfactory. They should be designed and built in
conformance with good engineering practice for the material being stored. While plastics can be used for short term
storage, they are generally not recommended for long-term storage due to deterioration effects and the subsequent risk
of contamination. Par Corrosion rates for several construction materials:
<0.508 mm/year: Cast iron, money, lead, nickel
<0.051 mm/year: High silicon iron
Some attack: Polyethylene
Satisfactory: Neoprene, phenolic resins, polyesters, natural rubber, butyl rubber
Resistant: Polyvinyl chloride, unplasticized
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Engineering Controls:

Use process enclosure, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. Use explosion proof equipment.
Respiratory Protection: NIOSH/OSHA recommendations for methanol concentrations in air:
Up to 2000 ppm: supplied air respirator
Up to 5000 ppm: supplied air respirator operated in a continuous-flow mode.
Up to 6000 ppm: supplied air respirator with a tight-fitting facepiece operated in a continuous- flow mode; or Full-
facepiece self-contained breathing apparatus or Full-facepiece supplied air respirator.
Cartridge type respirators are NOT recommended.
Emergency or Planned entry into unknown concentrations or IDLH (immediately dangerous to life or health) conditions:
Respirator selection must be done by a qualified person and be based upon a risk assessment of the work activities and
exposure levels. Respirators must be fit tested and users must be clean shaven where the respirator seals to the face.
Exposure must be kept at or below the applicable exposure limits and the maximum use concentration of the respirator
must not be exceeded.
Positive pressure, full-facepiece self-contained breathing apparatus; or Positive pressure, full-facepiece supplied air
respirator with an auxiliary positive pressure self-contained breathing apparatus.
Gloves:

Appropriate chemical resistant gloves should be worn. Butyl rubber gloves. Nitrile gloves.
Skin Protection: Wear chemical resistant pants and jackets, preferably butyl or nitrile rubber.
Eyes: Chemical goggles; also wear a face shield if splashing hazard exists.
Other Personal Protection Data: Ensure that eyewash stations and safety showers are proximal to the work-station
location. Chemical resistant footwear.

Ingredients Exposure Limit - ACGIH Exposure Limit - OSHA Immediately Dangerous
to Life or Health - IDLH

Methanol 200 ppm TWA (Skin)
250 ppm STEL (Skin)

200 ppm TWA (Skin)
250 ppm STEL (Skin)

260 mg/m³ TWA (Skin)
325 mg/m³ STEL (Skin)

6000 ppm

9. PHYSICAL AND CHEMICAL PROPERTIES
Physical State: Liquid.
Color: Clear/ Colorless
Odor: Mild Characteristic. Alcohol
pH Not applicable.
Specific Gravity: 0.791 @ 20°C
Boiling Point: 64.7°C /148.5°F
Freezing/Melting Point: -97.8°C / -144°F
Vapor Pressure: 12.8 kPa @ 20°C
Vapor Density: 1.105 @ 15°C
% Volatile by Volume: 100%
Evaporation Rate: 4.1 (n-butyl acetate = 1)
Solubility: Completely soluble.
VOCs: Not Available.
Viscosity: Not Available.
Molecular Weight: 32.04
Other: Not Available.

10. STABILITY AND REACTIVITY
Chemical Stability: Stable.
Hazardous Polymerization: Will not occur.
Conditions to Avoid: Incompatible materials. Avoid any source of ignition.
Materials to Avoid: Strong oxidizers. Strong mineral acids. Organic acids. Strong bases. Contact with these materials
may cause a violent or explosive reaction. May be corrosive to lead, aluminum, magnesium, and platinum. May react
with metallic aluminum or magnesium and generate hydrogen gas. May attack some forms of plastic, rubber, and
coatings.
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10. STABILITY AND REACTIVITY
Hazardous Decomposition Products: Formaldehyde. Carbon dioxide. Carbon monoxide.
Additional Information:

No additional remark.

11. TOXICOLOGICAL INFORMATION
Principle Routes of  Exposure

Ingestion: May be fatal if swallowed. A small amount of methanol (usually two or more ounces) can cause mental
sluggishness, nausea and vomiting leading to severe illness, and may produce adverse effects on vision with possible
blindness or death if treatment is not received. Aspiration into the lungs may occur during ingestion or vomiting, resulting
in lung injury.
Skin Contact: Causes moderate skin irritation. May be absorbed through the skin in toxic or lethal amounts. Symptoms
of exposure may include: Central nervous system depression with headache, stupor, uncoordinated or strange behavior
or unconsciousness. Prolonged and or repeated skin contact with methanol soaked material has produced toxic effects
including vision effects and death.
Inhalation: Inhalation of high airborne concentrations can irritate mucous membranes, cause headaches, sleepiness,
nausea, confusion, loss of consciousness, digestive and visual disturbances and death. NOTE: Odor threshold of
methanol is several times higher than the TLV-TWA. Depending upon severity of poisoning and the promptness of
treatment, survivors may recover completely or may have permanent blindness, vision disturbances and/or nervous
system effects. Concentrations in air exceeding 1000 ppm may cause irritation of the mucous membranes.
Eye Contact: Causes mild to moderate eye irritation. High vapor concentration or liquid contact with eyes causes
irritation, tearing and burning.

Additional Information: Repeated exposure by inhalation or absorption of methanol may cause systemic poisoning,
brain disorders, impaired vision and blindness. Inhalation may worsen conditions such as emphysema or bronchitis.
Repeated skin contact may cause dermal irritation, dryness and cracking.  Effects of sub lethal doses may be nausea,
headache, abdominal pain, vomiting and visual disturbances ranging from blurred vision to light sensitivity. Methanol is
toxic by inhalation and ingestion.  Inhalation of vapors may cause cyanosis, CNS effects, lethargy, loss of consciousness
and death.  The effects from inhalation may be delayed.  Ingestion may cause malaise, CNS effects, discomfort, and
death if not treated promptly. Ingestion of methanol has resulted in adverse effects (necrosis and hemorrhaging) in the
brain. Medical conditions aggravated by exposure include:  skin disorders and allergies, liver disorders and eye disease.
Undocumented reports suggest that this product may form a siloxane polymer on the eyes, lungs, or other mucous
membranes. Long term exposure to methanol has been associated with headaches, giddiness, conjunctivitis, insomnia
and impaired vision. Dermal absorption of significant amounts of methanol resulted in death in several animal species.
Toxic effects in animals exposed to methanol by inhalation include eye irritation, blindness and nasal discharge. Toxic
effects observed in animals exposed to methanol by ingestion include CNS effects , gastrointestinal effects, anesthetic
effects, damage to the optic nerve and acidosis.

Synergistic Products: In animals, high concentrations of methanol can increase the toxicity of other chemicals,
particularly liver toxins like carbon tetrachloride. Ethanol significantly reduces the toxicity of methanol because it
competes for the same metabolic enzymes, and has been usd to treat methanol poisoning.

Potential for Accumulation: Methanol is readily absorbed into the body following inhalation and ingestion. Skin absorption
may occur if the skin is broken or exposure is prolonged. Once absorbed, methanol is rapidly distributed to body tissues.
A small amount is excreted unchanged in exhaled air and the urine. The rest is first metabolized to formaldehyde, which
is then metabolized to formic acid and/or formate. The formic acid and formate are eventually converted to carbon
dioxide and water. In humans, methanol clears from the body, after inhalation or oral exposure, with a half-life of 1 day or
more for high doses (greater than 1000 mg/kg) or about 1.5-3 hours for low doses (less than 100 mg/kg or 76.5-230 ppm
(100-300 mg/m3)).

Acute Test of Product:
Acute Oral LD50: >5,000 (Rat)
Acute Dermal LD50: 20 mL/kg (Rabbit)
Acute Inhalation LC50: 64, 000 ppm (Rat)

Carcinogenicity:
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Ingredients IARC - Carcinogens ACGIH  - Carcinogens
Methanol Not listed. Not listed.

Carcinogenicity Comment: No additional information available.

Reproductive Toxicity/ Teratogenicity/ Embryotoxicity/ Mutagenicity: Methanol is reported to cause birth defects in
rats exposed to 20 000 ppm. In experimental animals, methanol is fetotoxic, teratogenic and has produced significant
behavioral abnormalities in offspring at dose levels not producing maternal toxic effects. Behavioral abnormalities were
observed in the offspring of rats given drinking water containing 2% methanol. Methanol has produced mutagenic effects
(somatic cells) in experimental animals.

12. ECOLOGICAL INFORMATION
Ecotoxicological Information:

Ingredients Ecotoxicity - Fish Species
Data

Acute Crustaceans
Toxicity:

Ecotoxicity - Freshwater
Algae Data

Methanol LC50 (Oncorhynchus mykiss)
13200 mg/L

LC50 (Pimephales promelas)
28100 mg/L (96 hrs)

LC50 (Lepomis macrochirus)
15400 mg/L (96 hrs)

EC50 (Daphnia Magna)
:24500 mg/L (48hrs)

EC50 (Selenastrum
capricornutum): 7.1 mg/L

(48hrs)

Other Information:
Methanol in fresh or salty water may have serious effects on aquatic life. A study on methanol's toxic effects on sewage
sludge bacteria reported little effect on digestion at 0.1 % while 0.5% methanol retarded digestion. Methanol will be
broken down to carbon dioxide and water.

13. DISPOSAL CONSIDERATIONS
Disposal of Waste Method: Incineration is the recommended disposal method. Biological treatment may be used on
dilute aqueous waste methanol. Methanol wastes are not suitable for underground injection. Waste materials must be
disposed of in accordance with your municipal, state, provincial and federal regulations.
Contaminated Packaging: Waste materials must be disposed of in accordance with your municipal, state, provincial
and federal regulations.

14. TRANSPORT INFORMATION
DOT (U.S.):
DOT Shipping Name: METHANOL
DOT Hazardous Class 3 (6.1)
DOT UN Number: UN1230
DOT Packing Group: II
DOT Reportable Quantity (lbs): 5000 / 2270 kg
Note: No additional remark.
Marine Pollutant: No.

TDG (Canada):
TDG Shipping Name: METHANOL
Hazard Class: 3 (6.1)
UN Number: UN1230
Packing Group: II
Note: No additional remark.
Marine Pollutant: No.
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15. REGULATORY INFORMATION
U.S. TSCA Inventory Status: All components of this product are either on the Toxic Substances Control Act (TSCA)
Inventory List or exempt.

Canadian DSL Inventory Status: All components of this product are either on the Domestic Substances List (DSL),  the
Non-Domestic Substances List (NDSL) or exempt.

Note: Not available.

U.S. Regulatory Rules

Ingredients CERCLA/SARA - Section
302:

SARA (311, 312) Hazard
Class:

CERCLA/SARA - Section
313:

Methanol Not Listed. Listed Listed

California Proposition 65: Not Listed.
MA Right to Know List: Listed.
New Jersey Right-to-Know List: Listed.
Pennsylvania Right to Know List: Listed.

WHMIS Hazardous Class:
B2 FLAMMABLE LIQUIDS
D1B  TOXIC MATERIALS
D2A  VERY TOXIC MATERIALS
D2B  TOXIC MATERIALS

LA1183
Methanol

Page 7 of 8



16. OTHER INFORMATION
Additional Information: This product has been classified in accordance with the hazard criteria of the

Canadian Controlled Products Regulations (CPR) and the MSDS contains all the
information required by the CPR.

Disclaimer: NOTICE TO READER:
Univar, expressly disclaims all express or implied warranties of merchantability and
fitness for a particular purpose, with respect to the product or information provided
herein, and shall under no circumstances be liable for incidental or consequential
damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a
product specification. For product specification information refer to a Product
Specification Sheet and/or a Certificate of Analysis. These can be obtained from
your local Univar Sales Office.

All information appearing herein is based upon data obtained from the manufacturer
and/or recognized technical sources. While the information is believed to be
accurate, Univar makes no representations as to its accuracy or sufficiency.
Conditions of use are beyond Univar's control and therefore users are responsible to
verify this data under their own operating conditions to determine whether the
product is suitable for their particular purposes and they assume all risks of their use,
handling, and disposal of the product, or from the publication or use of, or reliance
upon, information contained herein. This information relates only to the product
designated herein, and does not relate to its use in combination with any other
material or in any other process.

***END OF MSDS***
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SECTION 1:  IDENTIFICATION 
 

Product Name: PROPYLENE GLYCOL INDUSTRIAL 

Product Number: 000000000000499202 

Chemical Name: 1,2-Propanediol 

CAS Number: 57-55-6   

 

Chemical Family: Glycols 

Synonyms: Propylene Glycol, 1,2-Propanediol, 1,2-Dihydroxypropane, Monopropylene Glycol 

 
Type of Use: Solvents, lubricants, and antifreeze.   

 
Manufacturer: Lyondell Chemical Company 

One Houston Center, Suite 1600 
1221 McKinney St. 
P.O. Box 2583 
Houston  Texas  77252-2583 
 

Telephone Numbers:
Emergency:

 
CANUTEC    613 996-6666 

CHEMTREC 800 424-9300 

LYONDELL  800-245-4532 

 

  Non-Emergency CUSTOMER SERVICE 
800 321-7000 
PRODUCT SAFETY 
800 700-0946 
 

 

SECTION 2: Composition/Information on Ingredients 
 

Concentration by Wt./Mol%   
 
Component Name: 

 
 
CAS #. 

 
 
EU Inventory Number: 

Avg.  Min.  Max.  

Propylene Glycol 57-55-6 EINECS 200-338-0     99.0  
 
 

SECTION 3:  HAZARD IDENTIFICATION 
 

Emergency Overview This product has been classified in accordance with hazard criteria of the Controlled 
Product Regulations and the MSDS contains all the information required by the Controlled 
Products Regulations.  This material does not meet the hazard criteria specified by the 
Canadian Hazardous Products Act and its regulations.   
 

Signal Word:   Caution.   
 

Hazards: WHMIS Class:  Not Regulated.  Slight eye irritant.   
 

Physical State: Liquid. 
 

Color: Clear, colorless.   
 

Odor: Little or no odor.   
 

Potential Health Effects 
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Routes of Exposure: Eye  Skin.  Inhalation     
 

Signs and Symptoms 
of Acute Exposure: 

 
See component summary.   
 

• Propylene Glycol Slight eye irritant.   
 

Skin: No significant signs or symptoms indicative of any adverse health hazard are expected to 
occur as a result of skin exposure.  Not a skin absorption hazard.   
 

Inhalation: No significant signs or symptoms indicative of any health hazard are e xpected to occur as 
a result of inhalation exposure.   
 

Eye: May cause minor eye irritation.    
 

Ingestion: Not a likely route of exposure.  No significant signs or symptoms indicative of any health 
hazard are expected to occur as a result of ingestion.   
 

Chronic Health 
Effects: 

See component summary.   
 

• Propylene Glycol No chronic health hazards are expected to occur from anticipated conditions of normal use 
of this material.   
 

Conditions  
Aggravated by 
Exposure: 

 
This material or its emissions may aggravate pre-existing eye disease.   
 

 

SECTION 4:  FIRST AID MEASURES 
 

General: After adequate first aid, no further treatment is required unless symptoms reappear.   
 

Inhalation: Not expected to present a significant inhalation hazard under anticipated conditions of 
normal use.  If overcome by exposure, remove victim to fresh air immediately.  Give 
oxygen or artificial respiration as needed.  Obtain medical attention if breathing difficulty 
persists.   
 

Eye: Thoroughly flush the eyes with large amounts of clean low-pressure water for at least 15 
minutes, occasionally lifting the upper and lower eyelids. If irritation persists, seek medical 
attention.   
 

Skin: Not expected to present a significant skin hazard under anticipated conditions of normal 
use.  If skin contact occurs, remove contaminated clothing and wash skin thoroughly.   
 

Ingestion: Ingestion unlikely.  If large quantity swallowed, give lukewarm water (pint/ 1/2 litre) if victim 
completely conscious/alert.  Obtain medical attention.   
 

Physician's 
Detoxification 
Procedures: 

 
Treat symptomatically.  Treatment of overexposure should be directed at the control of 
symptoms and the clinical condition of the patient.   
 

 

SECTION 5:  FIRE FIGHTING MEASURES 
 

Flammability 
Classification: 

OSHA/NFPA Class IIIB combustible liquid.  Slightly combustible.   
 

Flash Point / Method: ~ 109 °C(228 °F)(PMCC)(Aqueous solution). 
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Auto-Ignition 
Temperature: 

 
371 °C (700 °F)  
 

 
LOWER: 2.4 vol%   

 
Flammable Limits: 

UPPER: 17.4 vol%   
 

Hazardous 
Combustion 
Products: 

 
Incomplete combustion may produce carbon monoxide and other toxic gases.   
 

Special Conditions to 
Avoid: 

Heat from fire can generate flammable vapor.  When mixed with air and exposed to ignition 
source, vapors can burn in open or explode if confined.  May travel long distances along 
the ground before igniting and flashing back to vapor source.  Fine sprays/mists may be 
combustible at temperatures below normal flash point.  Aqueous solutions containing less 
than 95% propylene glycol by weight have no flash point as obtained by standard test 
methods.  However aqueous solutions of propylene glycol greater than 22% by weight, if 
heated sufficiently, will produce flammable vapors.  Always drain and flush systems 
containing propylene glycol with water before welding or other maintenance.  Refer to 
NFPA Code 13 for guidance in using propylene glycol in sprinkler system applications.   
 
Suitable:  SMALL FIRE: Use dry chemicals, CO2, water spray or alcohol-resistant  foam. 
LARGE FIRE: Use water spray, water fog or alcohol-resistant  foam.   
 

Extinguishing Media: 

Unsuitable:  Do not use solid water stream.   
 

Fire Fighting 
Instructions: 

Protective Equipment/Clothing:  Wear positive pressure self-contained breathing 
apparatus (SCBA).  Structural firefighters protective clothing will only provide limited 
protection.     
 
INSTRUCTIONS:  Move containers form fire area if you can do it without risk.  Fight fire 
from maximum distance or use unmanned hose holders or monitor  nozzles.  Cool 
containers with flooding quantities of water until well after fire  is out.  Withdraw 
immediately in case of rising sound from venting safety devices or discoloration of tank.
Always stay away from tanks engulfed in fire.  For massive fire, use unmanned hose 
holders or monitor nozzles; if this  is impossible, withdraw form area and let fire burn.   
 

 

SECTION 6:  ACCIDENTAL RELEASE MEASURES 
 

Release Response:  In case of accidental spill, may contaminate water supplies/pollute public waters.
Evacuate/limit access.  Equip responders with proper protection.  Extinguish ignition 
sources; stop release; prevent flow to sewers or public waters.  Notify fire and 
environmental authorities.  Restrict water use for cleanup.  Slippery walking/spread 
granular cover or soak up.  Impound/recover large land spill; soak up small spill with inert 
solids.  Use suitable disposal containers.  On water, material is soluble and will disperse 
rapidly unless contained and collected quickly to minimize dispersion.  Report per 
regulatory requirements.   
 

 

SECTION 7:  HANDLING AND STORAGE 
 

Handling:  Hygroscopic.  Handle with care.  After handling, always wash hands thoroughly with soap 
and water.  Always drain and flush systems containing propylene glycol with water before 
welding or other maintenance.  Wear recommended personal protective equipment.
Observe precautions pertaining to confined space entry.   
 

Storage:  Stainless steel containers.  Lined steel.  Mild steel.  Reinforced plastic.  Keep drums tightly 
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closed to prevent contamination.  Store at 65-90°F.  Use dry nitrogen or low dew point air 
for tank padding.   
 

 

SECTION 8:  EXPOSURE CONTROLS AND PERSONAL PROTECTION 
 

Engineering 
Controls: 

No special ventilation is recommended under anticipated conditions of normal use beyond 
that needed for normal comfort control.   
 

Personal Protection:  
Inhalation: A respiratory protection program that meets OSHA's 29 CFR 1910.134 or ANSI Z88.2 

requirements must be followed whenever workplace conditions warrant respirator use.  No 
special respiratory protection is recommended under anticipated conditions of normal use 
with adequate ventilation.   
 

Skin: Wear chemical resistant gloves such as:  4H(tm)(PE/EVAL).  Avoid contact with skin.
Where use can result in skin contact, practice good personal hygiene.   
 

Eye: Wear eye protection appropriate to conditions of material use.   
 

Other Hygienic 
Practices: 

Selection of appropriate personal protective equipment should be based on an evaluation 
of the performance characteristics of the protective equipment relative to the tasks(s) to be 
performed, conditions present, duration of use, and the hazards and/or potential hazards 
that may be encountered during use.  Emergency eye wash fountains and safety showers 
should be available in the immediate vicinity of any potential exposure.   
 

Recommended Work 
Practices 

 
Use good personal hygiene practices.  Wash hands before eating, drinking, smoking, or 
using toilet facilities.  Promptly remove soiled clothing/wash thoroughly before reuse.   
 

Occupational Exposure Limits: 
 

Component Name: Source / Date Value / Units Type Notation Carcinogenic 
Listing* 

Propylene Glycol US (ACGIH) / 2001 
 

N/L 
 

  N/L 

      *1 = OSHA    2 = IARC    3 = NTP    4 = Others N/L = Not Listed         See Section 11 for more information 
 
 

SECTION 9:  PHYSICAL AND CHEMICAL PROPERTIES 
 

Density: ~  1,040 kg/m3, @  (25 °C/77 °F)   
 

  

Specific Gravity: ~ 1.04, @  (25 °C/77 °F), (Water = 1.0 
at 4°C (39.2°F)) 
 

Vapor: ~ 2.6, @ ~ (15 - 32 °C/60 - 90 °F), 
(Air = 1.0)  

Boiling Point: ~ 188 °C/370 °F, @  760 mm Hg  
 

pH: ~ 7   
 

Vapor Pressure: < 0.1 mm Hg, @ (25 °C /77 °F)   
 

Viscosity: ~ 46 mPa.s, @  (25 °C/77 °F),  
(Brookfield).  
 

Solubility:  Solubility (Water): 
Complete (In All Proportions).   
 
 

  

Octanol/Water 
Partition Coefficient 
in Kow: 

 
~ -0.92   

Melting/ 
Freezing 
Point: 

 
 
~ -60 °C/-76 °F   
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Dry Point: ~ 190 °C     

 
 
Other Physical & 
Chemical Properties: 

 
  Volatile Characteristics:  Slight: 0.1 to 1.0%  Hygroscopic.  Additional properties may be 
listed in Sections 3 and 5.   
 

 

SECTION 10:  STABILITY AND REACTIVITY 
 

Chemical Stability: This material is stable when properly handled and stored.   
 

Conditions to Avoid: High temperatures, oxidizing conditions.   
 

Incompatibility with: Reacts with strong oxidizing agents.   
 

Decomposition Products: Carbon Monoxide and other toxic vapors.   
 

Hazardous Polymerization: Not expected to occur.   
 

Reactions with Air and 
Water: 

Not expected to occur.   
 

 

SECTION 11: TOXICOLOGICAL INFORMATION 
 

Product 
Summary: 

 
No additional toxicology information is available for this product itself.  (See Component Toxicity 
Information).   
 

 
 
 
 
 
Component Summary: 
Propylene Glycol 

LD50 (Oral)  
Rat 

 
 20,000 MG/KG   

  
Mouse 

 
 22,000 MG/KG   

 
 

LD50 (Skin)  
Rabbit 

 
 20,800 MG/KG   

 
SKIN EFFECTS: High concentrations of Propylene Glycol in water when held in contact with human skin 
under closed conditions have been reported to cause skin irritation (Cosmetics and Toiletries 99:83-
91,1984). The authors attribute the observations to a sweat retention reaction by skin.  No reactions were 
observed in open patch tests with human subjects.  One literature report indicates rare eczematous skin 
reactions and even more rarely an allergic skin reaction from exposure to Propylene Glycol (Anderson and 
Starr, Hautzart 33 (1) 1982).   
 
Target Organ Effects Eye.  Skin.   
 

 

SECTION 12:  ECOLOGICAL INFORMATION 
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Ecotoxicity: This material is expected to be non-hazardous to aquatic species.   
 

Toxicity to Fish:/Amphibians 
 

Test type Species Value / Units 
LC50 / 96 HOURS sheepshead 

minnow.   
23,800 mg/l   

 
 

Toxicity to Aquatic Inverterbrates: 
 

Test type Species Value / Units 
EC50 / 48 HOURS daphnia   > 43,500 mg/l   

 
 

Toxicity to Aquatic Plants 
 

Test type Species Value / Units 
EC50 / 72 HOURS green algae.   > 19,000 mg/l   

 
Environmental 
Fate: 

Propylene glycol is expected to degraded rapidly in the vapor phase by reaction with 
photochemically produced hydroxyl radicals. It has an estimated half-life of 32 hours in an 
average ambient atmosphere.  Propylene glycol is expected to degrade relatively rapidly via 
biodegradation in water. It is not expected to be susceptible to hydrolysis, oxidation, 
volatilization, bioconcentration, and adsorption to sediments.  Propylene glycol is expected to 
degrade relatively rapidly via biodegradation in soil. Degradation in soil does not appear to be 
inhibited by high glycol concentrations or by subfreezing temperatures. Due to its high 
mobility and low adsorptivity, propylene glycol is susceptible to leaching.  However, 
concurrent biodegradation may be rapid enough to diminish the significance of leaching. 
Evaporation from dry (but not moist) soil surfaces is likely to occur.   

 
Bioaccumulation: Based on the octanol/water partition coefficient, the bioconcentration factor is estimated to be 

<1.   
 

Biodegradation: This material is expected to be readily biodegradable.   
 

 

SECTION 13: DISPOSAL CONSIDERATIONS 
 

Contaminated product, soil, water, container residues and spill cleanup materials may be 
hazardous wastes.  Comply with applicable federal, state, and local regulations.   

 

SECTION 14:  TRANSPORT INFORMATION 
 

Special 
Requirements: 

This product is not classified under the Canadian Transportation of Dangerous Goods Act.   
 

Proper Shipping 
Name: 
 

Not regulated  

UN/NA ID: 
 

Not applicable   

NAER Guidebook: 
 

Not applicable Marine Pollutant: No   

Labels: Not applicable.   
 

  

DOT Hazard Class: Not Regulated. IMDG Hazard 
Class: 

 
Not Regulated.  
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ADR/VLG Hazard 
Class: 

 
Not Regulated. 

ICAO/IATA 
Hazard Class: 

 
Not Regulated. 
 

ADNR/VBG Hazard 
Class: 

 
Not Regulated. 

RID/VSG Hazard 
Class: 

 
Not Regulated. 
 

 

SECTION 15:  REGULATORY INFORMATION 
 

Regulatory Status:  All components of this product appear either on the Domestic Substances List of the 
Canadian Environment (CEPA) or are exempted from these requirements.   All 
components of this product are listed or are exempt from listing on the TSCA 8(b) 
inventory. If identified components of this product are listed under the TSCA 12(b) 
Export Notification rule, they will be listed below.   
 

 
 

SECTION 16:  OTHER INFORMATION 
 

DISCLAIMER OF 
RESPONSIBILITY: 

 
This document is generated for the purpose of distributing health, safety, and 
environmental data.  It is not a specification sheet nor should any displayed data be 
construed as a specification.  The information on this MSDS was obtained from 
sources which we believe are reliable.  However, the information is provided without 
any warranty, expressed or implied, regarding its correctness.  Some information 
presented and conclusions drawn herein are from sources other than direct test data 
on the substance itself.  The conditions or methods of handling, storage, use and 
disposal of the product are beyond our control and may be beyond our knowledge.  
For this and other reasons, we do not assume responsibility and expressly disclaim 
liability for loss, damage, or expense arising out of or in any way connected with 
handling, storage, use, or disposal of this product.  If the product is used as a 
component in another product, this MSDS information may not be applicable.   
 

Latest Revision(s): Revised Section(s):  3  4  5   
 
END OF DOCUMENT 
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KSM PROJECT Standard Operating Procedure – Hydrology Version D.1 

 

July 2018 

SOP# KSM-10-
AP-2018 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

The purpose of the surface water hydrology program is to collect hydrometric data within the Project 
area that can be used to characterize the existing surface water resources. 

1.1 Objectives 

The objectives of the hydrology program include: 

o Continued monitoring at twelve hydrometric monitoring stations; 

o Five field visits to conduct stage-discharge measurements and station maintenance at each 
hydrometric monitoring location; 

o Development of stage-discharge relationships for each hydrometric monitoring station;  

o Calculation of discharge and annual hydrograph for each hydrometric monitoring station; and 

o Calculation of hydrologic indices for each hydrometric monitoring station including annual runoff, 
seasonal runoff distribution, mean annual discharge, peak flows and low flows. 

2. FIELD METHODS 

This section describes the monitoring network and methodology used in the 2018 hydrometric monitoring 
program. The monitoring program design and quality assurance/quality control (QA/QC) standards were 
developed in conformance with the British Columbia Water and Air Baseline Monitoring Guidance 
Document for Mine Proponents and Operators (BC MOE 2012). 

2.1 Sampling Methods 

Hydrometric monitoring stations consist of a PS9800® or PS98i® 05 PSI vented pressure transducer 
(Instrumentation Northwest Inc.) paired with an ELF2 data logger (-Terrascience- Systems Ltd.) or GDL® data 
logger (Instrumentation Northwest Inc.). 

2.1.1 Hydrometric Monitoring Stations 

Hydrometric monitoring stations are generally operated through the open water season (May – November). 
During the operational period the stations are set up to record stage readings every ten minutes. 
During routine site visits field staff check the data loggers to ensure they are operating properly, check and 
change the batteries if required, and download the current data stored on the logger.  

2.1.2 Discharge Measurements 

Discharge measurements are conducted as near to the location of each hydrometric station as is possible 
such that: 1) there are no effects of tributary inflow between the measurement site and hydrometric 
station; and 2) there are no effects of storage between the measurement site and the hydrometric station 
during periods of rapidly changing stage. Based on flow conditions of the channels and available access 
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due to water levels, exact locations for the flow measurements and the method of measurement will need 
to be determined by field personnel. Discharge measurements are conducted using one of two methods:  

1. Where conditions are safe for personnel to enter the stream and flows are not overly turbulent, 
discharge is measured by wading the stream and by means of a handheld current velocity meter; 
and  

2. Where conditions are unsafe for personnel to enter the stream or flows are highly turbulent, 
discharge is measured using a salt dilution method.  

2.1.2.1 Current Velocity Measurements 

Stretch a tape from bank to bank so that it is perpendicular to the flow direction. Note the left and right 
bank (referenced from a downstream perspective) position on the long tape which are located at the 
wetted perimeter of the channel. Use the difference between the left and right bank measurements to 
determine a sampling interval that will yield a minimum of 20 measurements (20-25 recommended) 
across the stream. 

Current velocities are measured using either an electromagnetic current meter (e.g., Hach FH950TM) or 
an equivalent mechanical or acoustic current meter. An averaging interval of 40 seconds will be used for 
each velocity measurement. 

For each measurement the following are recorded:  

o Distance across the stream;  

o Water depth; and  

o Velocity using the current meter and wading rod.  

At each observation point across the channel, if the water depth is less than 0.75 m, current water 
velocities are measured at 60% of the depth of water (from the top). When water depths are greater 
than 0.75 m, current velocities are measured at 20% and 80% of the water depth (from the top), with the 
average of the two readings taken to represent the mean velocity for the vertical.  

Table 2.1-1 lists the equipment required for performing current velocity measurement. 

Table 2.1-1.  Equipment Requirements for Current Velocity Measurements 

Quantity Item Remarks 

1 Handheld current meter Recommended: Hach FH950TM 

1 Top-setting wading rod Metric 

1 Flexible tape measure Metric ~ 50 m (depends on widest channel being measured) 

1 Field note book Recommended: ERM discharge measurement field form 

1 Chest waders/*Safety 
equipment 

Chest waders must include a wading belt. Safety equipment must 
include a PFD for each person and a minimum of one throw bag. 

*For detailed safety equipment and procedures see section 4 

2.1.2.2 Salt Dilution Measurements 

Flow measurements conducted by salt dilution will follow standard slug injection methodologies (Hudson 
and Fraser 2005; Moore 2004). 
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Pre-weigh salt for the streams you are going to measure flow at. Use buckets for larger quantities and 
heavy-duty Ziploc bags for smaller quantities. Use the postal scale for measuring the salt, be as precise 
as the scale will allow for measurements. The amount of salt injected should be approximately 1-2 kg 
per m3/s of flow. The range of required salt for each station is presented in Table 2.1-2. However, it is 
necessary to check what the prior measurements were at the site, and then use professional judgment 
based on what the current flow conditions are.  

Table 2.1-2.  Salt Requirements for Salt Dilution Flow Measurements 

Station Name and Coordinates 
Expected Flow Range* 

(m3/s) 
Approximate Salt 

Range (kg) 
Approximate Velocity Area 

Measurement Cutoff** 
(m3/s) Station  Easting Northing Low High Low High 

NTWM-H1 440907 6283364 0.5 13.2 1 26 1 

STWM-H1 447534 6271679 0.7 4.8 1.5 10 2.5 

TC-H1 462538 6268357 25 125 50 250 10 

TGN-H1B 438396 6282680 2.5 34 5 68 10 

TGN-H2 440795 6284481 5 42 10 84 8 

SDL-H1 433697 6276316 0.1 0.9 0.2 2 1 

MC-H1 421145 6265356 1 16.4 2 33 5 

MC-H2 416740 6262837 4 31 8 62 5 

SC-H1 407762 6261581 30 118 60 236 10 

SL-H2 419769 6261350 2 35 4 70 5 

TC-H2 443123 6272513 1 65 2 130 - 

NTWM-H3B 444099 6276907 0.1 3.5 0.2 7 - 

* Flows rates vary significantly based on time of year, past and current weather and annual snow pack.  Consult previous 
hydrographs, discharge measurements made during previous site visits and regional Water Survey of Canada stations to 
predict flows on site. Individual storms or big flow events may exceed the predicted range. 
** Velocity area measurements are not suitable and/or safe when flows are close to, or greater than, this value. 
Individual experience, ability, and site conditions need to be taken into account when choosing between velocity area 
and salt dilution measurements. 

At each gauging site the following progression of steps will be followed.  

o Collect a sample (~1-2 L) of stream water (before salt has been introduced) to complete the 
probe calibration once the measurement has been completed. Seal the container and set aside. 

o Place two YSI 566 conductivity probes directly opposite each other on opposing banks but as far 
out into the middle of the channel as is safe.  Probes should be in at least 40 cm of flowing water. 
Secure each probe so it does not move; unstable readings indicate the sensor is usually not placed 
in deep enough water. 

o Turn on each sensor. 

o Check to see if the readings are reasonable and stable.  

o Record the background readings (Temperature, Specific Conductivity, Conductivity, TDS, and 
Salinity). Be sure to note the background conductivity so you can be sure the plume has fully 
passed the probes when you return to the site.  

o Assign a name to the file noting the bank in the filename.  

o Double-check that the probe is logging by looking for a small timer on the display screen to indicate 
the probe is logging. Repeat these steps on the opposite stream bank for the second sensor.  
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o Go upstream at least 20-25 times the width of the channel to ensure the salt will be mixed 
adequately and evenly by the time it reaches the probes.  

o Dump in the salt. If you are putting 2 buckets in, try to get them in at the same time. It is best 
to dump the salt in the middle of the stream.  

o Immediately, rinse the bucket(s) or Ziploc bags a couple of times in the flow to make sure that 
all the salt is gone – be aware that a fast flowing stream will pull a bucket out of your hands if 
you put it in too deep. If there is a constriction in the channel, it is also good to dump the salt 
upstream of the constriction.  

o Record the time of slug injection, and mass of salt used. 

o Wait for the salt slug to pass the conductivity probes. Depending on the location, this can take 
anywhere from 10 minutes to an hour.  

o Once the probes are again recording background levels stop the logger.  

To determine the calibration coefficients for each probe measure a precise volume of water from the 
sample collected. Ensure the volume of water used is deep enough to submerge the sensors of the probes. 
Place both probes in the water and record volume, specific conductivity and temperature. Add a precise 
volume of pre-made calibration solution (about 0.1 -1.0 ml) to the water and stir the solution until the 
specific conductivity readings on the probes stabilize. Once the readings are stabilized record the 
volume, specific conductivity and temperature. Repeat this step until there are five calibration points. 
Discard water and rinse probes and pail in the stream before leaving the site. 

Each day download the data from the probes and correctly label which files are “right bank” and which 
are “left bank” so that the correct calibration coefficients will be used to calculate flow.  

Table 2.1-3 lists the equipment required for performing salt dilution gauging. 

Table 2.1-3.  Equipment Requirements for Salt Dilution Measurements 

Quantity Item Remarks 

2 Digital conductivity meter 
with data logger and display; 

range of 0 to 250 μS/cm 

Recommended: YSI 566 conductivity probes (YSI Environmental Inc.) or 
WTW 3410 conductivity probes (MultiLine ® Intelligent Digital Systems 

1 Electronic scale For pre-weighing salt; accurate to ± 1.0 g 

1 Electronic scale For preparing calibration solution; accurate to ± 0.1 mg 

1a Zip-Loc bags or similar 
waterproof containers 

For storing, transporting and injecting pre-weighed salt up to≈ 5 kg of dry 
salt 

1a 20-L pail For storing, transporting and injecting pre-weighed salt up to ≈ 20 kg of 
dry salt 

1a Common table salt 20 kg bags, available from farm supply stores 

1 2-L plastic pail/bucket For mixing calibration solution (pre-field); For in-situ calibration (in-field) 

1 250 ml graduated cylinder For mixing calibration solution (pre-field); For in-situ calibration (in-field) 

1 Plastic mixing spoon For mixing calibration solution 

1 2-L bottle of distilled water For mixing calibration solution 

1 500 ml sealable bottle For holding calibration solution 

1 Pipette/syringe  (capable of 
0.5 ml increments) 

For in-situ calibration 

(continued) 
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Table 2.1-3.  Equipment Requirements for Salt Dilution Measurements (completed) 

Quantity Item Remarks 

1 Field note book Recommended: ERM salt dilution measurement field form 

1 Chest waders/*Safety 
equipment 

Chest waders must include a wading belt. Safety equipment must include 
a PFD for each person and a minimum of one throw bag. 

a Adequate supply will depend on number of measurements required and estimated discharge values 
* For detailed safety equipment and procedures see section 4. 

2.1.3 Hydrometric Survey 

Surveys should be conducted at each station/site where discharge is measured. Using an assumed 
elevation of 100.000 m for the reference bench mark, elevation of the water surface should be surveyed 
relative to the bench mark using a rod and level. 

A two peg test should be conducted either every 7th day in the field or whenever it is suspected that the 
level may require recalibration. Use the appropriate field form for recording the two-peg test and keep 
it with the rest of field notes and documentation (Appendix 1).  

Standard survey methods should be followed so that elevations of the bench marks, staff gauge, pressure 
transducer and water level can be recorded. The relative elevations of all bench marks are presented in 
Table 2.1-4. 

Table 2.1-4.  Relative Elevations of Benchmarks  

Station Benchmark Elevation Benchmark Elevation Benchmark Elevation 

NTWM-H1 19 101.901 56 100.000 58 100.394 

STWM-H1 73 100.000 NTBM2 99.531 92 99.812 

TC-H1 98 100.000 52 99.878 99 99.590 

TGN-H1B 61 100.000 62 99.979 63 99.210 

TGN-H2 11 100.000 12 101.285 60 99.960 

SDL-H1 1 100.000 2 100.446 3 100.641 

MC-H1 82 100.000 64 99.833 65 99.861 

MC-H2 1 100.000 2 99.334 3 99.053 

SC-H1 87 100.000 89 100.807 86 99.926 

SL-H2 57 100.546 58 100.101 3 100.300 

TC-H2 75 100.000 76 99.107 77 98.873 

NTWM-H3B 66 100.000 67 100.146 68 99.794 

 

Table 2.1-5 lists the equipment required for performing hydrometric leveling surveys. 

Table 2.1-5.  Equipment Requirements for Hydrometric Leveling Survey 

Quantity Item Remarks 

1 Survey Level Including a telescoping tripod  

1 Stadia Rod Recommended: bubble level to ensure rod is held vertical 

1 Chest waders/*Safety 
equipment 

Chest waders must include a wading belt. Safety equipment must 
include a PFD for each person and a minimum of one throw bag. 

* For detailed safety equipment and procedures see Section 4. 
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2.2 Quality Assurance / Quality Control 

The hydrotechnical standards and methods used in the study are based on standards published by the 
British Columbia Ministry of Environment (RISC 2009). These standards complement the national 
standards developed by the Environment Canada’s Water Survey of Canada (WSC 1999). Methods used in 
rating curve development follow those outlined by both the RISC manual and the International Standards 
Organization (ISO 2010).  

The RISC manual outlines four criteria for both water level data and discharge data that are used to 
assess and grade (i.e., A, B, C, E – estimated, and U - unknown) the overall quality of hydrometric data. 
The criteria are: instrumentation, stream channel condition, field procedures and data calculation and 
assessment.  

In addition to the RISC standards, for quality assurance purposes, data is checked in the field for obvious 
errors during the hydrometric monitoring process. In the office, the following 3-step data quality 
procedure is performed: 

1. The data reduction and analysis are carried out by the Project Hydrologist or technician. The data 
is then imported into Aquarius™ software; 

2. Within the Aquarius™ software the data is reviewed by the Project Hydrologist for data integrity 
and consistency with provincial and federal standards; and 

3. After the review is completed, a final assessment is conducted and, if necessary, rationalization 
of data anomalies or shortcomings is discussed and documented with RTEC’s Water Resources – 
Hydrology Program Manager.  

2.3 References  

BC MOE. 2012. Water and Air Baseline Monitoring Guidance Document for Mine Proponents and 
Operators. British Columbia Ministry of Environment: Victoria, BC. 

Hudson, R.O. and J. Fraser. 2005. Introduction to Salt Dilution Gauging for Streamflow Measurement 
Part IV: The Mass Balance (or Dry Injection) Method. Streamline Watershed Management 
Bulletin 9(1). Fall 2005, pp. 6-12. 

Moore, R.D. 2004. Introduction to salt dilution gauging for streamflow measurement: Part 1. Streamline 
Watershed Management Bulletin, 7(4): 20-23. 

ISO. 2010. ISO 1100-2: 2010. Hydrometry – Measurement of liquid flow in open channels – Part 2: 
Determination of the stage discharge relationship. 3rd ed. International Organization for 
Standardization: Switzerland.  

RISC. 2009. British Columbia Manual of Standard Operating Procedures for Hydrometric Surveys. 
Resources Information Standards Committee, Ministry of Environment: Victoria, BC. 

WSC. 1999. National Hydrometric Training Development Manual. Volumes 1 to 5. Environment Canada, 
Water Survey of Canada: Ottawa, ON. 

3. SAMPLING SITES 

3.1 Project Wide Sampling Layout 

The hydrometric monitoring network consists of ten monitoring locations within the project area 
(Figure 3.1-1).  
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Site ID SC-H1 Watershed Sulphurets 

GPS Position 408,256 - 6,261,490 Site History Operating from 2008 to present 

 

Plate 3.1-10. Hydrometric monitoring station SC-H1 

Site and Access Description: 

Located on Sulphurets Creek near 
the confluence with the Unuk 
River. Access by helicopter. 

Site ID MC-H1 Watershed Mitchell 

GPS Position 421,145 - 6,265,356 Site History Operating from 2007 to 2012; 
reinstalled May 2015 

 

Plate 3.1-7. Hydrometric monitoring station MC-H1 

Site and Access Description: 

Located on Mitchell Creek 
approximately 2.5 km downstream 
of the toe of the glacier. Access 
by helicopter. 
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Site ID MC-H2 Watershed Mitchell 

GPS Position 416,740 - 6,262,837 Site History Operating from 2013 to present 

 

Plate 3.1-8. Hydrometric monitoring station MC-H2 

Site and Access Description: 

Located on Mitchell Creek near 
the confluence with Sulphurets 
Creek. Access by helicopter. 

 

Site ID SL-H2 Watershed Sulphurets 

GPS Position 419,769 - 6,261,350 Site History Operating from 2013 to present 

 

Plate 3.1-9. Hydrometric monitoring station SL-H2 

Site and Access Description: 

Located on Sulphurets Creek 
approximately 600m downstream 
from the lake outflow. Access by 
helicopter. 
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Site ID SDL-H1 Watershed Treaty 

GPS Position 433,697 - 6,276,316 Site History Operating from July 2014 to present 

 

Plate 3.1-4. Hydrometric monitoring station SDL-H1 

Site and Access Description: 

Located on un-named creek 
approximately 250 m upstream 
from proposed Mitchell-Treaty 
tunnel saddle diversion berm. 
Access by helicopter. 

 

Site ID TGN-H1B Watershed Teigen 

GPS Position 438,396 - 6,282,680  Site History Moved upstream from TGN-H1 in 2014 to 
proposed intake for fish comp. TGN-H1 
deactivated due to unstable conditions. 

 

Plate 3.1-2. Hydrometric monitoring station TGN-H1B. 

Site and Access Description: 

Located on Teigen Creek near the 
confluence with West Teigen 
Creek. Access by helicopter. 
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Site ID TGN-H2 Watershed Teigen 

GPS Position 440,795 - 6,284,481 Site History Operating from 2012 to present 

 

Plate 3.1-3. Hydrometric monitoring station TGN-H2 

Site and Access Description: 

Located on Teigen Creek 
downstream from South Teigen 
confluence. Access by helicopter. 

 

Site ID NTWM-H1 Watershed Teigen 

GPS Position 440,788 - 6,238,865  Site History 2008 to Present 

 

Plate 3.1-1. Hydrometric monitoring station NTWM-H1 

Site and Access Description: 

Located on South Teigen Creek 
near the confluence with Teigen 
Creek. Access by helicopter. 
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Site ID NTWM-H3B Watershed Treaty 

GPS Position 444,099 - 6,276,907 Site History Operating from 2017 to present 

 

Plate 3.1-12. Hydrometric monitoring station NTWM-H3B 

Site and Access Description: 

Located approximately 400 m 
upstream of historic station 
NTWM-H3. Access via helicopter. 

 

Site ID TC-H1 Watershed Treaty 

GPS Position 462,538  - 6,268,537 Site History Operating from 2009 to present 

 

Plate 3.1-6.  Hydrometric monitoring station TC-H1 

Site and Access Description: 

Located on Treaty Creek Near 
confluence with Bell-Irving River. 
Access by helicopter. 
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Site ID TC-H2 Watershed Treaty  

GPS Position 443,123 - 6,272,513 Site History Operating from 2017 to present 

 

Plate 3.1-11. Hydrometric monitoring station TC-H2 

Site and Access Description: 

Located on upper Treaty Creek. 
Access via helicopter. 

 

Site ID STWM-H1 Watershed Treaty 

GPS Position 447,534 - 6,271,679 Site History Operating from 2008 to present 

 

Plate 3.1-5. Hydrometric monitoring station STWM-H1 

Site and Access Description: 

Located on North Treaty Creek 
Near confluence with Treaty 
Creek. Access by helicopter. 
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4. ACCESS AND SAFETY 

In addition to the general safety concerns when working outdoors in a remote environment (e.g., wildlife, 
communication, exposure, helicopters), this section describes the specific safety requirements needed 
to complete the Hydrology Monitoring Program. 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 
fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 
regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 
helicopter briefing. 

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 
kit will be carried at all times when in the field. 

4.3 Wildlife 

All personnel will have bear aware safety training. This involves ensuring bear awareness training is up-
to-date by watching bear aware videos and carrying a bear kit on their person. A bear kit will contain 
bear spray and noise deterrent device (i.e., bear bangers and flares) and each field personnel will be 
familiar with using these items. Upon arrival to camp and prior to field work, communication protocols 
will be established with the helicopter pilot and camp regarding bear encounters and sightings. Each field 
team will be equipped with a functioning Project issued radio, SPOT device and Satellite (SAT) phone for 
emergencies in order to facilitate communication from remote locations. 

4.4 Moving Water 

At a minimum one person per field crew will have Swiftwater Rescue Technician (SRT-1) certification. 
PFD’s and helmets will be worn when working in or near the water, and throw bags will be readily 
accessible. 

4.5 Avalanches 

Avalanche hazards exist for each of the hydrological stations. Adherence to the avalanche safety plan is 
necessary when servicing the stations from September through June. Professional avalanche forecasters 
need to be consulted in order to determine the avalanche risk and appropriate avalanche PPE need to 
be taken by appropriately trained field personnel.  

 



SOP# KSM-10-AP-2018 HYDROLOGY 

Version D.1 (July 2018)  
KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

Appendix 1 

Two-Peg Test Field Form 
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KSM PROJECT Standard Operating Procedure – Groundwater Monitoring Version A.1 

 

May 2018 

SOP#  
KSM-01-AP-2017 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

The groundwater monitoring program is designed to collect pre-disturbance baseline data to support 
permitting of various discharges and mine components for the KSM Project (the Project). Groundwater 
monitoring has two primary components: groundwater level monitoring, and groundwater sampling. The 
activities are conducted using borehole instrumentation installed during previous drilling programs.  

The purpose of this Standard Operating Procedure (SOP) is to document the standard methods to be used 
to monitor groundwater levels, collect groundwater samples, and conduct analyses with this data. 

1.1 Purposes 

There are two primary purposes served by the groundwater monitoring program: 

1. Characterizing groundwater levels (including spatial and temporal variability) in the vicinity of 
the proposed Project components, and 

2. Characterizing groundwater quality (including spatial and temporal variability) in the vicinity of 
the proposed Project components. 

2. FIELD METHODS 

2.1 Groundwater Level Monitoring 

2.1.1 Manual Measurements in Monitoring Wells 

Manual groundwater level measurements are taken each time a monitoring well is visited (sites are 
presented in Section 3). Measurements are conducted with an electric water level tape. Measurements 
should be recorded with a precision of one half centimeter (0.5 cm). Depth to the bottom of the well is 
also measured following each water level measurement. 

The water level tape is decontaminated following each water level measurement. This is best conducted 
by wiping the tape with a piece of shop towel wetted with deionized water. The electrode tip can then 
be rinsed with a spray bottle. 

Manual water level measurements are recorded in a field notebook with entries for the date, time, water 
level, and end of well depth.  

2.1.2 Pressure Transducer Measurements in Monitoring Wells 

Pressure transducers are deployed in a subset of the monitoring wells at the Project (locations are 
identified in Section 3). Pressure transducers should be inspected each time a well with a deployment is 
visited. The inspection should include the following: 

o Integrity of the tag line (replace as needed); 

o Integrity of the instrument body; 
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o Instrument connectivity with optical reader; 

o Instrument battery life (plan to replace if below 80%); 

o Instrument memory space (re-program if memory will be full in less than one year);  

o Internal clock time (re-program if offset from computer time by more than 1 hr 30 min); and 

o Data quality. 

If a tag line is replaced, a low-stretch, non-water-buoyant cord should be used. The new cord length 
should be measured with a precision of 10 cm or better. 

Downloaded data should be inspected in the field before re-deploying the instrument and leaving the 
site. The inspection should be focused on whether the instrument has been continuing to collect 
meaningful measurements. 

When a pressure transducer is re-programmed or a new instrument is deployed, the following 
programming inputs should be used: 

o Recording interval of one hour; 

o Future start aligned with the next nearest hour (e.g., 1:00:00 pm, rather than 1:13:12) to provide 
for simplified barometric compensation and data alignment; and 

o Monitoring location identified as the monitoring well in-which the instrument is to be deployed. 

Solinst Levelogger Edge type pressure transducers have been consistently used for the Project 
groundwater monitoring program. These instruments are accessed with a laptop, a Solinst levelogger 
optical reader, and the Levelogger software package available as a free download from Solinst. This 
brand/model should be used for any new deployments to provide for consistency in the software and 
data retrieval equipment requirements. 

A Project field datasheet is used to record work done on pressure transducers (Appendix A). 

2.1.3 Vibrating Wire Piezometers 

Vibrating wire piezometers have been installed in some geotechnical site investigation boreholes. The 
instruments are manufactured by RST Instruments (Maple Ridge, BC). Site locations are presented in Section 3. 

Manual measurements at vibrating wire piezometers are made with a VW2106 readout unit. The four lead 
wires from the sensor are connected to the alligator clips of the readout unit, with wire colours matching 
clip colours. The B-unit and temperature readings are recorded in a field notebook with the date and 
time. Calibration records supplied by the manufacturer are then used to obtain a water pressure from 
the B Unit and temperature measurements. 

At the time of writing one pair of vibrating wire piezometers were connected to data loggers, at borehole 
KC12-56. Each of the two lead wires is connected to an RST DT2011B single channel vibrating wire data 
logger. The data logger is interfaced with using the RST Multichannel Logger software package, available 
as a free download from RST. Each time the site is visited the following should be conducted: 

o Inspect the data logger housing, data loggers, and lead wires for integrity and make or plan 
repairs as needed; 

o Assess instrument and data logger connectivity, data logger battery life (replace battery if < 80%) 
and memory space (re-program if < 1 year available), and internal clock time (re-program if > 1 h 
30 min off computer time); 
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o Download and inspect data. 

Document work conducted at the vibrating wire piezometer dataloggers using the pressure transducers 
field form (Appendix A). 

2.2 Groundwater Sampling at Monitoring Wells 

2.2.1 Field Methods 

Groundwater sampling is to be conducted using broadly accepted industry practices with particular 
attention to the provisions in the provincial regulatory guideline documents, specifically: 

o British Columbia Field Sampling Manual (Clark 2013), 

o Technical Guidance 8 on Contaminated Sites: Groundwater Investigations and Characterization 
(BC MOE 2017), and 

o Water and Air Baseline Monitoring Guidance Document for Mine Proponents and Operators (BC 
MOE 2016). 

These documents should be reviewed annually for revisions, and field methods adjusted to adapt to 
evolving priorities and requirements articulated by the regulatory agencies. 

Monitoring wells are developed before routine sampling is commenced. Development should be 
conducted using standard industry practices (e.g., BC MOE 2017). Many of the monitoring wells at the 
Project have been developed (Section 3 / Appendix B). 

The general approach to groundwater sampling should include the following provisions: 

o purging stagnant water in the monitoring well water column before collecting a sample; 

o purging using methods that minimizes entrainment of suspended sediments; 

o measurement of field hydrochemical parameters as purging progresses (in wells with adequate 
inflow rates), and sampling once the field parameter measurements meet stabilization criteria 
(Table 2.2-1). 

Table 2.2-1. Calibration and Stabilization Criteria for Field Hydrochemical Parameter 
Measurements 

Parameter Calibration Criterion A Stabilization Criterion B 

pH ± 0.1 pH units ± 0.1 pH units 

Specific Conductance ±3% ±3% 

Dissolved Oxygen ±5% ±10% 

Oxidation-reduction potential ±10 mV ±10 mV 

Temperature - ±0.2ºC 

Notes: 
A Adjust calibration with standard solutions if these criteria are not met during routine calibration inspections 
B Do not collect a groundwater sampling until the stabilization criteria are met for all parameters when measured in a 
flow-through cell, as applicable for wells with adequate inflow rate 

The specific equipment and methods used to meet the above provisions varies from one monitoring well to 
the next based on the screened geological materials. Methods currently used at the Project are described 
in Table 2.2-2. Site-specific notes for wells that have been sampled to-date are discussed in Section 3. 
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Table 2.2-2. Groundwater Sampling – Purging Methods Used at the Project 

Purging Method Description 

Submersible pump A narrow-diameter pump is lower to the top of the well screen with an electrical cable and 
polyethylene tubing. The electrical cable is connected to a variable frequency drive 

controller that is used to make flow rate adjustments to adapt to the well inflow rate and 
minimize the time needed to pump an adequate purge volume with minimal turbidity. The 
pump and electrical cable are decontaminated after each use via a deionized water rinse. 

Bailing Water is removed from the well manually using a one-litre disposable polyethylene bailer 
connected to a tag line. This method is appropriate for shallow wells with deep water levels and a 

fairly low tendency to produce turbidity. At a selection of wells a bailer is used to collect a 
sample following a period of up to 24 hours after inertial pumping – an adaptation used to reduce 

the turbidity of the sample. 

Natural artesian flow The well is allowed to discharge through an elbow joint under the natural artesian pressure. 
The flow rate is recorded once it approaches stabilization following removal of the plug, and 
at specified intervals as purging progresses. A sample is collected once a minimum of three 

well volumes have purged. 

Inertial pumping Pumping is conducted using high-density polyethylene (HDPE) tubing with a check valve fixed to 
the lower end. This method is the only means of purging a deep one-inch diameter well with a 
water level deeper than about 5 m in a reasonable amount of time. The turbidity produced by 

inertial pumping can be high, and as such this method should be avoided when it is not a 
required productivity tool. 

 

The field hydrochemical parameters that should be measured include pH, specific conductance 
(electrical conductivity corrected for temperature), temperature, oxidation-reduction potential (ORP), 
and dissolved oxygen (DO). Calibration of the probes should be inspected daily and corrected as required. 
Measurements should be made in a flow-through cell when well inflow rates are adequate. 

When purging has been completed, sampling is conducted as follows: 

o Final field hydrochemical measurements are recorded; 

o If a flow-through cell was being used for field measurements, bottles are filled up-stream of the 
flow-through cell; 

o Samples are collected in clean, pre-labelled bottles provided by the laboratory (contact: Amber 
Springer, Account Manager, ALS Environmental Services (Burnaby, BC)); 

o Field sampling personnel wear fresh nitrile gloves; and 

o Chemical preservatives (Table 2.2-3) are added within 15 minutes of filling bottles; 

Groundwater samples collected for analysis of dissolved metals are filtered in the field using a 45 µm 
paper filter. This practice is specifically noted because it is not consistent with the field preservation 
practices for surface water quality samples (SOP KSM-01-AP-2017). 

The precise volume of preservative chemical required to achieve adequate chemical preservation 
(Table 2.2-3) varies based on the buffering capacity of the water. The groundwater at KSM generally has 
elevated alkalinity. As such, the pH of preserved samples with elevated electrical conductivity (as 
measured in the field) should be verified with pH paper to ensure adequate preservation. A single stock 
vial provided by the laboratory may not be adequate to obtain an adequately low or high pH. 

The groundwater samples are stored on site in coolers chilled with ice packs, and arrangements are made 
for delivery to the laboratory at the soonest opportunity following collection. A chain-of-custody (COC) 
form is included with the sample shipment, and a backup copy is retained by the field personnel. All 
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sample bottles are labelled with the site name, date and time of collection, analyte group served by the 
bottle, and preservation applied. 

Table 2.2-3.  Container, Preservation, and Handling Requirements for Water Quality Samples 

Analyte Group Container Preservation Handling 

Physical Tests and Anions 500 mL plastic No headspace Ship in cooler with ice packs; store at 4ºC 

Dissolved Metals 100 mL plastic Field filtered then 
HNO3 to pH < 2  

Ship in cooler with ice packs; store at 4ºC 

Total Metals 100 mL plastic HNO3 to pH < 2 Ship in cooler with ice packs; store at 4ºC 

Dissolved Mercury 40 mL glass Field filtered then 
HCl to pH < 2 

Ship in cooler with ice packs; store at 4ºC 

Total Mercury 40 mL glass HCl to pH < 2 Ship in cooler with ice packs; store at 4ºC 

Ammonia/Nutrients/
Total Organic Carbon 

125 mL amber 
glass 

HSO4 to pH < 2 Ship in cooler with ice packs; store at 4ºC 

Total Cyanide 100 mL plastic Sodium hydroxide to 
pH > 12 

Ship in cooler with ice packs; store at 4ºC 

 

The chain of custody form should include all the information in the template (Appendix C). A date and 
time should be included for all samples, including the travel blank (use the date and time that the field 
blank is processed for the travel blank).  

2.2.2 Laboratory Analysis 

The laboratory used for analysis of groundwater samples is ALS Environmental (Burnaby, BC). This laboratory 
is accredited as an Environmental Laboratory with the Canadian Association of Laboratory Accreditation. 

The complete list of parameters analyzed in groundwater samples is included in Table 2.2-4. 

Table 2.2-4.  Water Quality Parameters  

Physical Tests 
  

Colour pH Turbidity 

Conductivity Suspended Solids  

Hardness as Total CaCO3 Total Dissolved Solids  

Anions and Nutrients 
 

 

Total Acidity Bromide Total Nitrogen 

Bicarbonate Alkalinity  Chloride Dissolved Ortho-Phosphate 

Carbonate Alkalinity Fluoride Total Phosphorus 

Hydroxide Alkalinity Nitrate Sulphate 

Total Alkalinity Nitrite  

Ammonia Total Kjeldahl Nitrogen  

Cyanides 
  

Cyanide, Weak Acid Dissociable Cyanide, Total 
 

Organic Carbon 
  

Total Organic Carbon   

(continued) 
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Table 2.2-4.  Water Quality Parameters (completed) 

Total and Dissolved Metals 
  

Aluminum Iron Silicon 

Antimony Lead Silver 

Arsenic Lithium Sodium 

Barium Magnesium Strontium 

Beryllium Manganese Thallium 

Bismuth Mercury Tin 

Boron Methyl Mercury Titanium 

Cadmium Molybdenum Uranium 

Calcium Nickel Vanadium 

Chromium Phosphorus Zinc 

Cobalt Potassium  

Copper  Selenium   

 

2.3 Quality Assurance/Quality Control and Data Quality Objectives 

The quality assurance/quality control (QA/QC) practices conducted for the groundwater quality program are 
designed based on the provisions specified in the British Columbia Field Sampling Manual (Clark 2013). 

QA/QC activities conducted in the field include collection of duplicates, processing field blanks, and 
travelling with a travel blank. 

The site for duplicate collection is preferably selected based on the number of analytes likely to be detected 
in the sample, so that the DQO can be evaluated based on the greatest number of pertinent analytes. 
Duplicates are collected as an approximate split sample. Continuous water discharging from tubing is sampled 
in duplicate by filling the duplicate bottles (e.g., both dissolved metals bottles) progressively over the same 
time period. Water collected in a bailer is split approximately evenly between the duplicate bottles. 

Field blanks are processed by decanting deionized water provided by the laboratory into sample bottles 
and preserving the bottles using methods consistent with the other sample bottles. The field blank should 
be processed at a groundwater sampling site, and the site identified on the corresponding groundwater 
sampling field form (Appendix A). The dissolved metals bottles should be filled using a field filter. 

The travel blank is prepared by the laboratory and sent to site along with the empty sample bottles 
ahead of the field work. The travel blank sample bottles are transported to groundwater sampling sites 
(at least one site), and submitted to the laboratory alongside the groundwater samples. The sample 
bottles are not opened in the field. 

The duplicate samples are used to calculate relative percent difference (RPD) values and quantify the sum 
of analytical and sampling variance. The blanks are used to detect potential sources of cross-contamination. 
Data quality objectives (DQOs) for these QA/QC analyses are specified in Table 2.3-1.  

When data are processed these DQOs should be revisited to ensure they are being achieved, and the 
methodologies specified in this SOP should be re-evaluated if the DQOs are not being achieved. 
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Table 2.3-1.  Data Quality Objectives 

Quality Control Sample Purpose Frequency Data Quality Objective 

Field Duplicate Measure combined 
precision of field and 
laboratory methods as 
well as environmental 

heterogeneity 

one for 
every ten 
samples 

RPD < 20 % for concentrations > 5 x ADL 
RPD < 2 X ADL for concentrations < 5 x ADL 
Less than 5 % of RPDs greater than above 

targets, and where they are greater they should 
be sporadic rather than systematic (not 

repeating in different duplicate samples). 

Field Blank Detect contamination 
problems associated with 

sample containers, 
preservation chemicals 

field methodology, sample 
handling, transportation. 

One per 
sampling 

event 

Preferably no analytes with concentrations 
greater than the ADL reported by the laboratory. 

Isolated parameters with concentrations up to 
2 x ADL are acceptable provided these occur 
sporadically rather than systematically (not 
repeating in separate field blank samples) 

Travel Blank Detect contamination 
problems associated with 

transportation and 
laboratory environment, 
methodology, equipment 

and reagents 

One per 
sampling 

event 

No analytes with concentrations greater than 
the ADL reported by the laboratory. Isolated 

parameters with concentrations less than  
2 x ADL are acceptable provided these occur 
sporadically rather than systematically (not 
repeating in separate travel blank samples) 

 

The laboratory has internal QA/QC routines and DQOs. These procedures and standards are based on the 
requirements specified in the British Columbia Environmental Laboratory Manual. The results of the 
laboratory QA/QC program are included with analysis reports and should be inspected alongside the 
results within a few weeks of the data being issued. 

2.4 Sub-frost Artesian Well Plugs 

Sub-frost plugs have been installed at monitoring wells with natural artesian flow (Sites with plugs are 
identified in Section 3). The plugs are in place for compliance with the Groundwater Protection Regulation 
(O.C. 113/2016), as well as to prevent freezing of the water column above grade for winter access. 

Sub-frost plugs are removed to provide access to pressure transducers and to the groundwater for 
sampling. When sub-frost plugs are removed, there is a risk of an energized upward displacement of the 
plug due to pressure build-up in the well following the plug’s installation. This has previously been 
observed at monitoring well MW-11A (discussed in Section 4.7). 

The procedure for removal of sub-frost plugs includes the following: 

1. Anchor the top of the plug to the drill casing, steel well monument, or the ground (use the most 
secure option based on site-specific ground and casing condition). 

2. Unscrew the three screws to release the down-well seal. 

3. Wait five minutes to observe any pressure build-up. If pressure build up develops, wait 15 minutes 
for it to dissipate. If pressure build up does not dissipate, leave the site and follow standard 
incident reporting procedures. Proceed to step 4 if no pressure build up occurs or if at least five 
minutes has passed following complete relief of the pressure (no tension in the anchoring cables). 

4. Remove the anchoring mechanisms and remove the plug from the well.  

Sub-frost plugs will be re-installed after monitoring and sampling work planned for a well is complete. If 
personnel leave the site before completing work at the site, the plug is not re-installed temporarily. 
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Efforts should be made to avoid installing plugs with an air pocket below the seal. In some cases this will 
not be plausible (e.g., after pumping down the water level in a well with a slow rate of recovery).  
Presence of an air pocket and recovering water level presents conditions for pressure build-up beneath 
the plug seal and relief when the well is next opened. 

The plug installation procedure includes the following steps: 

1. Lower the plug into the well with the upper flange seated on the collar. 

2. Place the steel ring connected to the anchoring system over the upper end of the plug. 

3. Tighten the bolts on the flange to seal the plug. 

4. Pump water out of the standpipe above the plug seal using a peristaltic pump and ¼” HDPE 
tubing. The water is adequately removed when the pump stops discharging. 

2.5 Sampling at Site KC17-64 

KC17-64 is a sub-horizontal open borehole. The collar is completed with a sub-frost plug to prevent water 
from freezing at the collar. The procedure for collecting a sample at KC17-64 is as follows: 

1. Open the valve. Use a pipe wrench or similar and stand to the side outside the line of fire 
anticipating possible initial flow under high pressure. 

2. Install pressure gauge assembly over discharging water with assembly ball valve open. Once the 
assembly is tightly threaded on, close the assembly ball valve. 

3. Wait for pressure to stabilize (rises less than 1 psi in five minutes), then record pressure. 

4. Open pressure gauge assembly ball valve and allow water to flow (begin purging). 

5. Measure flow rate and field parameters at regular intervals to track purge volume and document 
stabilization. Total hole volume can be estimated based on HQ diameter to 563 m and NQ from 
563 to 691.5 m.  

6. Collect sample into bottles, preserve as per Table 2.2-3. 

7. Remove pressure gauge assembly, close sub-frost plug valve. 

Unique safety considerations for KC17-64 are identified in Section 4.8. 

3. GROUNDWATER MONITORING SITES 

There are 123 monitoring wells (also sometimes referred to as standpipe piezometers) and 22 vibrating 
wire piezometers that have been installed for the KSM Project (Figures 3-1, 3-2, and 3-3). Summary 
information for each of these sites is included in Appendix B, and active sites are included in Tables 3-1 
and 3-2. Sites have been categorized as “inactive” where they have not been visited within three years of 
the revisions date of this SOP. Sites have been categorized as “active” where work has been conducted 
within three years of the revision date of this SOP. Sites flagged as developed are suitable for groundwater 
sampling, while sites not flagged as developed should be developed before groundwater sampling starts, 
if/when it is contemplated for that site. The scope of the groundwater sampling program is subject to 
change from year to year to accommodate evolving permitting and compliance needs for the Project. 
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Table 3-1.  Active Monitoring Well Sites

Site ID Location C Northing D Easting D

Collar 
Elevation 

(m) Plunge Azimuth
Hole 

Depth

Well 
Diameter 
(inches)

Slotted 
Pipe Top

Slotted 
Pipe 

Bottom
Filter Sand 

Top
Filter Sand 

Bottom

Pressure 
Transducer 
Deployed Active Developed

Sub-Frost 
Plug

Installation 
Reference B

KC08-02 MS 6265219 419151 672.2 90 - 31.1 1 12.2 18.3 12.2 18.3 Y Y KCB (2009)
KC08-03 MS 6265446 421056 764.1 90 - 84.1 1 78.0 84.1 76.5 84.1 Y Y KCB (2009)
KC09-08 MS 6265765 421354 817.0 90 - 49.3 1 46.3 49.2 45.5 49.2 Y KCB (2010)
KC09-09-OVB MS 6265407 420756 766.6 90 - 126.9 1 123.1 126.1 121.1 126.1 Y KCB (2010)
KC09-09-BDRK MS 6265407 420756 766.6 90 - 126.9 1 31.9 33.9 31.2 34.5 Y Y KCB (2010)
KC10-18A MS 6264008 417477 650.7 45 300 200.9 2 109.3 115.4 107.9 117.4 Y Y KCB (2011)
KC10-26 MS 6266000 421142 1033.4 90 - 216.0 1 186.0 216.0 - - Y KCB (2011)
KC10-OVB20 MS 6265490 421336 761.5 90 - 60.5 2 48.0 60.1 47.0 60.2 Y KCB (2011)
MW-04A MS 6265532 421826 770.9 90 - 92.66 2 86.41 92.51 83.71 92.66 Y Y Y Rescan (2010)

MW-04B MS 6265534 421822 770.5 90 - 22.13 2 18.94 21.99 17.21 22.13 Y Y Y Rescan (2010)

MW-07A MS 6262879 422108 1456.1 90 - 216.62 2 76.8 85.94 72.6 86.72 Y Y Y Rescan (2010)

MW-07B MS 6262884 422110 1456.0 90 - 31.01 2 27.83 30.88 24.62 31.01 Y Y Y Rescan (2010)

MW-09A MS 6258145 422050 1322.2 90 - 97.01 2 89.88 95.98 87.93 97.01 Y Y Y Rescan (2010)

MW-09B MS 6258144 422045 1322.0 90 - 55.04 2 51.68 54.73 48.96 55.04 Y Y Y Rescan (2010)

MW-11A MS 6262581 416557 491.0 90 - 70.55 2 64.32 70.41 60.66 70.55 Y Y Rescan (2010)

MW-11B MS 6262583 416561 490.9 90 - 16.62 2 13.75 15.76 13.53 16.2 Y Y Rescan (2010)

MW-13A MS 6260331 421536 1011.0 90 - 95.86 2 80.54 86.64 77.19 95.86 Y Y Y Rescan (2010)

MW-13B MS 6260334 421540 1011.2 90 - 27.7 2 23.12 26.17 20.96 27.7 Y Y Y Rescan (2010)

MW-14A MS 6262000 419255 847.3 90 - 77.97 2 71.76 77.84 69.18 77.97 Y Y Rescan (2010)

MW-14B MS 6262003 419252 847.2 90 - 48.8 2 45.63 48.67 43.56 48.8 Y Y Rescan (2010)

MW-15A MS 6263373 417276 588.9 90 - 100.1 2 93.82 99.92 91.3 100.1 Y Y Rescan (2010)

MW-15B MS 6263378 417277 588.9 90 - 23.53 2 20.19 23.24 18.08 23.53 Y Y Rescan (2010)

EA-15-2A MS 6260892 419940 635.4 90 - 100.1 2 64.83 73.83 63 73.8 Y Y Y Y Rescan (2015)

EA-15-2B MS 6260892 419944 634.9 90 - 28.5 2 23.82 26.82 23.4 28.5 Y Y Y Y Rescan (2015)

KC17-64 MS 6265876 421235 872.0 129 5 691.5 - Note A - - - Y Y Y KCB (2017)
KC10-OVB14 PTMA 6276178 443521 894.5 90 - 66.6 1 56.7 65.8 54.9 65.8 Y Y KCB (2011)
KC11-38 PTMA 6280188 438827 1062.0 90 - 50.0 1 38.0 48.8 38.0 48.8 Y Y KCB (2012)
KC11-CPT2 PTMA 6276183 443524 896.0 90 - 24.7 1 20.0 23.0 19.0 23.6 Y Y KCB (2012)
KC11-CPT3 PTMA 6276031 443238 901.0 90 - 8.7 1 4.8 7.8 4.2 8.1 Y Y KCB (2012)
KC11-OVB39 PTMA 6275089 445665 853.0 90 - 54.6 1 47.9 53.9 47.1 53.9 Y Y KCB (2012)
KC12-OVB46 PTMA 6275654 444417 895.6 90 - 28.8 2 11.5 14.5 10.0 15.0 Y Y KCB (2013)

MW-01A PTMA 6280556 440372 855 90 - 90.83 2 74.71 80.81 73.15 81.38 Y Y Rescan (2010)

MW-01B PTMA 6280549 440370 854.7 90 - 52.73 2 49.54 52.59 48.16 52.73 Y Y Rescan (2010)

MW-02A PTMA 6273460 447274 743.9 90 - 80.16 2 71.93 74.98 70.1 76.81 Y Y Rescan (2010)

MW-02B PTMA 6273458 447280 744.3 90 - 25.3 2 20.7 23.8 17.1 25.3 Y Y Rescan (2010)

MW-03A PTMA 6279264 439200 1113.7 90 - 89.61 2 74.94 84.12 72.57 85.04 Y Y Rescan (2010)

MW-03B PTMA 6279268 439206 1113.7 90 - 52.73 2 46.63 52.73 44.81 52.73 Y Y Rescan (2010)

Notes:
A Open Borehole used for monitoring - no installed standpipe
B Monitoring well installations including graphical borehole logs and methodologies are documented in the following reports:
KCB. 2009. Kerr Sulphurets Mitchell Project 2008 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2010. Kerr Sulphurets Mitchell Project 2009 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2011. Kerr Sulphurets Mitchell Project 2010 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2012. Kerr Sulphurets Mitchell Project 2011 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2017. MTT Mitchell Portals 2017 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

Rescan. 2010. KSM Project 2009-2010 Hydrogeology Baseline Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC

Rescan. 2015. KSM Project 2015 Deep Kerr Hydrogeology Baseline Data Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC 
C Locations identified as Mine Site (MS), Process and Tailing Management Area (PTMA), and Mitchell-Treaty Tunnels (MTT)
D Coordinate datum NAD83 UTM Zone 9V



Table 3-2.  Active Vibrating Wire Piezometer Sites

Easting Northing Elevation
KC12-55 MS 417450 6264082 670.9 60 90 199.9 2 45.0 632.0 115.0 571.3 Y KCB (2013)

KC12-56 MS 417754 6263768 688.7 60 85 200.4 2 99.8 602.2 189.8 524.3 Y C KCB (2013)

IC10-014 MS 424638.2 6267391.2 1510.2 70 49 251.2 1 197.65 1324.45 - - Y BGC (2010)

IC10-016 MS 424432.6 6267589.2 1612.2 59 348 300.4 1 299.40 1356.48 - - Y BGC (2010)

M09-096S MS 423582.0 6265470.0 911.0 66 89 300.05 2 48.40 866.80 250.00 682.61 Y BGC (2010)

M10-121 MS 422764.5 6266726.8 1535.0 82 344 293.6 1 292.60 1245.24 - - Y BGC (2010)

Notes:
A  Locations identified as Mine Site (MS), Process and Tailing Management Area (PTMA), and Mitchell-Treaty Tunnels (MTT)
B  Coordinate datum NAD83 UTM Zone 9V
C  Data logger connected to sensors
D  Vibrating Wire Piezometerl installations including graphical borehole logs and methodologies are documented in the following reports:

KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

BGC. 2010. KSM Pre-Feasibility Study Open Pit Depressurization Analysis. Preparged by BGC Engineering Ltd. for Seabridge Gold Inc.: Vancouver, BC

Plunge Active

Installation 
Reference DLocation ABorehole ID

Collar Coordinates B Sensor #2 
Elevation

Sensor #2 
Depth

Sensor #1 
Elevation

Sensor #1 
Depth

Number of 
sensors

Hole Depth 
(m)Azimuth



SOP# KSM-01-AP-2017 GROUNDWATER MONITORING 

Version A.1 (May 2018) 17 
KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

4. ACCESS AND SAFETY 

In addition to the general safety concerns when working outdoors in a remote environment (e.g., wildlife, 
communication, exposure, helicopters), this section describes the specific safety requirements needed to 
complete the water quality sampling. 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 
fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 
regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 
helicopter briefing.  

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 
kit will be carried at all times when in the field. 

4.3 Wildlife 

All personnel will have bear aware safety training. This involves ensuring bear awareness training is up-to-
date by watching bear aware videos and carrying a bear kit on their person. A bear kit will contain bear 
spray and noise deterrent device (i.e., bear bangers and flares) and each field personnel will be familiar 
with using these items. Upon arrival to camp and prior to field work, communication protocols will be 
established with the helicopter pilot and camp regarding bear encounters and sightings. Each field team 
should be equipped with a functioning VHF radio, SPOT device and Satellite (SAT) phone for emergencies 
in order to facilitate communication from remote locations. Field work planning should include logistics 
to ensure all the necessary communication equipment is brought to site when mobilizing. 

4.4 Chemicals 

Hazardous chemicals are required for this program, including hydrochloric acid, nitric acid, sulphuric 
acid, and sodium hydroxide. Material Safety Data Sheets (MSDS; Appendix D) will be carried in the field. 
Crew will only dispense chemicals in a controlled environment, away from the stream. Crew will wear 
appropriate protection when handling chemicals, including goggles and nitrile gloves. 

4.5 Avalanches  

During months with avalanche risk, the Seabridge Avalanche Safety Plan will be followed. Field crew will 
attend scheduled avalanche safety training sessions, complete an avalanche matrix prior to each field trip, 
and appropriately use Seabridge-supplied avalanche technicians to access sites with avalanche risk greater 
than Simple (green sites). Field personnel must have avalanche safety training level 1 (AST 1) certification. 

4.6 Dissolved Gas 

Groundwater contains natural biogenic dissolved gasses that may exsolve when developing, purging, or 
sampling a monitoring well. Common naturally occurring potentially hazardous gasses include hydrogen 
sulfide, methane, carbon monoxide, and carbon dioxide. If a potent rotten egg smell or gas discharge is 
observed and ambient air monitoring for these gasses is not being conducted, the sampling equipment 
should be shut off and the site evacuated immediately. Specific considerations for monitoring well 
MW-11A are discussed in Section 4.7. 
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If a pressure relief event is witnessed while working at a well site it should be documented from a safe 
observation distance. A pressure relief event may be regarded as any detectable discharge of gas or 
water from the well, with the exception of normal stable artesian water flow. Items to document include 
the following: 

o Duration of the pressure relief event; 

o Height of water discharge; 

o Gas detections; 

o Weather and snow depth; and 

o Photos or video of discharging water. 

Prompts for documentation of pressure relief events are included in the groundwater monitoring field 
form (Appendix A). 

4.7 Dissolved Gasses at Monitoring Well MW-11A 

Monitoring well MW-11A is known to contain dissolved gasses at saturation concentrations in the 
groundwater. The groundwater pressure is lower in the monitoring well than the formation due to the 
natural artesian conditions, resulting in continuous off-gassing manifesting as gentle bubbling. When the 
water column is de-pressurized (e.g., when tubing is raised or when pumping), the off-gassing has been 
known to become more aggressive. Pressurized water discharge and mobilization of equipment installed 
down the well has occurred. 

Continuous ambient air quality monitoring is conducted while working at this site. A multi-gas detector 
is used to monitor for potentially hazardous gasses that may be discharging from the well collar. 
Monitoring will begin on arrival at the site, and will be continued until departure from the site. In the 
event that a hazardous gas is detected at a concentration exceeding the action level (Table 4.7-1), the 
crew will evacuate the site and follow standard incident reporting procedures.  

Table 4.7-1.  Gasses Targeted for Ambient Air Monitoring 

Gas Action Level * 

Methane ≥ 1,000 ppm 

Carbon Dioxide ≥ 5,000 ppm 

Carbon Monoxide ≥ 25 ppm 

Hydrogen Sulfide ≥ 10 ppm 

Ammonia ≥ 25 ppm 

Oxygen ≤ 19.5 % 

Note: 
* Time-weighted average exposure limit for an eight-hour work day as specified in the Work Safe BC Table of Exposure 
Limits for Chemicals and Biological Substances. 

If a change in the down-well equilibrium is observed, personnel must immediately back away from the 
well. Unplanned water or gas discharge at the well collar or equipment movement would be indications 
of this change in equilibrium. Personnel must back away at least 30 m and wait at least five minutes if a 
change in equilibrium is observed.  
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4.8 Safety Considerations for KC17-64 

The tasks involved in sampling at KC17-64 are non-routine for groundwater sampling, and as such warrant 
unique safety consideration.  

This site is located directly beneath a steep cliff with rock and snow avalanche hazards. The avalanche 
terrain has been categorized as complex, and as such presence of an avalanche safety technician during 
work at this site is required. Work during summer months should be conducted on dry mornings to avoid 
periods of elevated rock fall risk (e.g., during and shortly after rainfall, and rapid heating or cooling). 

The collar at KC17-64 is equipped with a custom-built sub-frost plug. The plug should be opened using a 
wrench, such that the operator can stand to the side outside the line of fire for pressure relief. Expect 
a flow rate as high as 3 L/sec after the valve has been opened. 

At the time of writing, the drill pad at KC17-64 was not suitable for landing a helicopter, exiting the 
helicopter, and unloading gear. It may be necessary to walk from a suitable landing location next to 
Mitchell Creek and have gear slung in.  
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Groundwater Sampling Field Form 
 

Date  

Well ID  
 

Weather & 
Snow Depth 

 

Personnel  
 

Time  

Arrival on site  

Departure   

 

Water Column Dimensions  

Time  (1) 

Depth to water (mbsu)  (2) 

Depth to bottom (mbsu)  (3) 

Water column height (m)  (4) 

Pipe inner diameter (m)  (5) 

Borehole diameter  (6) 

Screen Length  (7) 

 
 
 

Well Volume 

Standpipe 
Volume 

AP = [ (5) / 2 ]2 x π x 1000 L/m3 

 =  L/m 

VP = (4) x AP  =   L 

  

Sandpack 
Volume 

AS 
= 0.3 x {[(5) + (6)]2 – (5)2} x π x 

1000  

 =  L/m 

VS = (7) x AB =   L 

 

Well Volume WV = VP + VS =  L 

 
 
 
 
 

Reason for discrepancy:

Field Measurements  

Time 
Purge 

Volume (L) 
Water Level 

(mbsu) 
Temp 
(ºC) 

Sp. Cond. 
(µS/cm) 

Turbidity 
 pH 

DO 
(mg/L / %) 

ORP 
(mv) 

Gases 
(CH4, CO2, CO, H2S, NH3, O2) 

           

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 

Bottles preservation X filtered X 

Anions/Routine None  No  

Total Metals HNO3  No  

Total Hg HCl  No  

Dissolved Metals HNO3  Yes  

Dissolved Hg HCl  Yes  

Nutrients/TOC H2SO4  No  

     

     

     

 
Volume of water purged 

 L 

 

Three well volumes 

 L 

Notes (purging method, colour, odour, etc.) 

Additional Notes 

Site photo numbers 
(Aerial and collar conditions) 

Access Notes 
 
 
 
 

Pressure Relief Event 
(duration, discharge description, photos, 
video) 

 



Location: Location:

Date: Date:

Time: Time:

Serial Number: Serial Number:

Water Level:  m TOC 1 Water Level:  m TOC 1

Successful Communication: o Successful Communication: o

Successful Download: o Successful Download: o

Re-programmed2: o Re-programmed2: o

Re-deployed: o Re-deployed: o

Datalogger Status Datalogger Status

Battery:  % Battery:  %

Datalogger time:  hh:mm:ss Datalogger time:  hh:mm:ss

Computer time:  hh:mm:ss Computer time:  hh:mm:ss

Records used:  of 40,000 Records used:  of 40,000

Deployment depth:  m TOC 1 Deployment depth:  m TOC 1

Remarks Remarks

Notes: 1 Measured from top of PVC pipe.  2 Only required when records used is approaching full.

Solinst Levelogger Pressure Transducer Maintenance Field Form
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Appendix B 

Groundwater Monitoring Sites 



Table B-1.  Monitoring Well Locations and Installation Summary

Well ID Location C Northing D Easting D

Collar 
Elevation 

(m) Plunge Azimuth
Hole 

Depth

Well 
diameter 
(inches)

Slotting 
Pipe Top

Slotted 
Pipe 

Bottom
Filter Sand 

Top
Filter Sand 

Bottom

Pressure 
Transducer 
Deployed Active

Sub-Frost 
Plug Developed

Installation 
Reference B

KC08-01 MS 6264806 419054 667.8 90 - 36.4 - 18.3 21.3 17.7 21.9 KCB (2009)
KC08-02 MS 6265219 419151 672.2 90 - 31.1 - 12.2 18.3 12.2 18.3 Y Y KCB (2009)
KC08-03 MS 6265446 421056 764.1 90 - 84.1 - 78.0 84.1 76.5 84.1 Y Y KCB (2009)
KC08-04 PTMA 6274454 446893 855.4 90 - 72.1 - 66.0 72.1 65.5 72.1 KCB (2009)
KC08-05 PTMA 6275949 444400 886.2 90 - 23.8 - 17.4 23.5 15.9 23.5 KCB (2009)
KC08-06 PTMA 6279558 440916 871.4 90 - 40.2 - 34.1 40.2 32.6 40.2 KCB (2009)
KC09-07 MS 6265577 421733 768.1 90 - 26.9 - 23.4 26.4 20.7 26.4 KCB (2010)
KC09-08 MS 6265765 421354 817.0 90 - 49.3 - 46.3 49.2 45.5 49.2 Y KCB (2010)
KC09-09-OVB MS 6265407 420756 766.6 90 - 126.9 - 123.1 126.1 121.1 126.1 Y KCB (2010)
KC09-09-BDRD MS 6265407 420756 766.6 90 - 126.9 - 31.9 33.9 31.2 34.5 Y Y KCB (2010)
KC09-10 MS 6262089 419471 876.8 90 - 28.1 - 25.0 28.0 22.5 28.0 KCB (2010)
KC09-11 MS 6262742 418148 773.9 90 - 30.9 - 27.8 30.8 24.5 30.8 KCB (2010)
KC09-12 MS 6264527 417983 634.9 90 - 57.5 - 54.5 57.5 52.0 57.5 KCB (2010)
KC09-13 MS 6263726 417122 663.9 90 - 76.5 - 56.9 59.9 54.7 60.9 KCB (2010)
KC10-17 MS 6263878 417646 624.5 90 - 151.0 1 144.9 151.0 126.6 151.0 KCB (2011)
KC10-17A MS 6263879 417646 624.5 60 65 186.1 - Note A - - - KCB (2011)
KC10-18A MS 6264008 417477 650.7 45 300 200.9 2 109.3 115.4 107.9 117.4 Y Y KCB (2011)
KC10-18B MS 6264007 417477 650.1 65 121 189.9 - Note A - - - KCB (2011)
KC10-19 MS 6265905 418475 718.4 90 - 51.0 - 49.0 51.0 48.0 51.0 KCB (2011)
KC10-20 PTMA 6276092 443846 897.8 90 - 99.7 1 89.9 99.0 87.4 99.0 Y KCB (2011)
KC10-21 PTMA 6276148 443290 888.6 90 - 107.3 - - - - - KCB (2011)
KC10-21A PTMA 6276218 443308 888.3 90 - 34.3 - 16.0 25.0 15.0 25.0 KCB (2011)
KC10-22 PTMA 6276612 443392 952.4 90 - 101.0 - 88.9 101.0 88.2 101.0 KCB (2011)
KC10-23 PTMA 6279056 440543 983.5 90 - 101.0 - 88.2 100.4 85.8 100.4 KCB (2011)
KC10-23A PTMA 6279056 440544 983.2 90 - 6.7 - 3.6 6.7 2.3 6.7 KCB (2011)
KC10-24 PTMA 6279561 441380 957.7 90 - 100.7 - 88.3 100.5 88.3 100.5 KCB (2011)
KC10-25 PTMA 6279816 440663 817.7 90 - 101.5 2 93.4 98.5 89.6 98.6 KCB (2011)
KC10-25A PTMA 6279816 440664 817.7 90 - 20.7 1 11.1 20.2 9.9 20.2 KCB (2011)
KC10-26 MS 6266000 421142 1033.4 90 - 216.0 1 186.0 216.0 Y KCB (2011)
KC10-28 PTMA 6275751 443256 955.6 90 - 99.3 2 90.2 99.3 91.2 99.3 KCB (2011)
KC10-29 PTMA 6274535 446071 885.8 90 - 80.3 2 74.1 80.2 73.2 80.2 KCB (2011)
KC10-30 PTMA 6274850 446378 842.4 90 - 100.4 1 91.1 100.3 90.2 100.3 KCB (2011)
KC10-31 PTMA 6275018 446523 887.8 90 - 107.4 1 93.5 99.3 90.2 99.3 KCB (2011)
KC10-32 MS 6263636 417332 605.3 60 315 109.4 2 102.7 108.8 101.2 108.8 KCB (2011)
KC10-OVB1 PTMA 6279748 441161 920.3 90 - 104.1 - - - - - KCB (2011)
KC10-OVB10 PTMA 6276881 442798 926.7 90 - 14.2 - 4.9 14.8 3.7 14.0 KCB (2011)
KC10-OVB13 PTMA 6276348 443593 897.8 90 - 25.3 - 15.7 24.8 13.1 24.8 KCB (2011)
KC10-OVB14 PTMA 6276178 443521 894.5 90 - 66.6 - 56.7 65.8 54.9 65.8 Y Y KCB (2011)
KC10-OVB15 PTMA 6276030 443232 901.0 90 - 52.1 - 42.1 46.6 39.9 46.6 KCB (2011)
KC10-OVB17 PTMA 6275696 444036 962.0 90 - 15.5 - 6.1 15.2 4.3 15.2 KCB (2011)
KC10-OVB20 MS 6265490 421336 761.5 90 - 60.5 - 48.0 60.1 47.0 60.2 Y KCB (2011)
KC10-OVB21 MS 6265013 419358 681.1 90 - 55.2 - 49.1 55.2 47.9 55.2 KCB (2011)
KC10-OVB22 MS 6264933 418520 669.7 90 - 67.7 - 61.6 67.7 60.0 67.7 KCB (2011)
KC10-OVB23 MS 6264398 418182 637.1 90 - 47.6 - 15.3 24.7 14.1 24.7 KCB (2011)
KC10-OVB24 MS 6264378 418621 687.0 90 - 31.1 - 25.1 31.1 24.7 31.1 KCB (2011)
KC10-OVB25 MS 6264771 418420 665.3 90 - 86.9 2 33.4 36.3 32.3 37.0 KCB (2011)
KC10-OVB27 MS 6261496 417701 551.5 90 - 67.7 2 61.6 67.7 60.4 67.7 KCB (2011)
KC10-OVB29 PTMA 6274498 446460 823.5 90 - 17.4 2 11.3 17.4 10.5 17.4 KCB (2011)
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Well ID Location C Northing D Easting D

Collar 
Elevation 

(m) Plunge Azimuth
Hole 

Depth

Well 
diameter 
(inches)

Slotting 
Pipe Top

Slotted 
Pipe 

Bottom
Filter Sand 

Top
Filter Sand 

Bottom

Pressure 
Transducer 
Deployed Active

Sub-Frost 
Plug Developed

Installation 
Reference B

KC10-OVB3 PTMA 6279454 441237 915.1 90 - 24.5 - 21.8 21.5 19.8 21.5 KCB (2011)
KC10-OVB31 PTMA 6274107 447066 817.5 90 - 31.1 1 25.0 31.1 24.1 31.1 KCB (2011)
KC10-OVB32 PTMA 6274943 446089 839.3 90 - 29.5 - 23.4 29.5 22.2 29.5 KCB (2011)
KC10-OVB4 PTMA 6279368 441072 874.5 90 - 200.3 2 121.0 155.4 128.0 155.4 KCB (2011)
KC10-OVB4A PTMA 6279368 441072 874.3 90 - 24.3 2 18.3 24.3 18.0 24.3 KCB (2011)
KC10-OVB5 PTMA 6279210 440804 898.9 90 - 52.5 2 42.6 51.8 42.6 51.8 KCB (2011)
KC10-OVB6 PTMA 6279091 441579 928.7 90 - 40.3 2 34.2 40.3 34.2 40.3 KCB (2011)
KC10-OVB7 PTMA 6278956 441431 885.9 90 - 35.4 - 23.2 35.4 22.5 35.4 KCB (2011)
KC11-35 PTMA 6278080 444461 1241.0 90 - 100.8 - 90.1 99.3 72.2 110.3 KCB (2012)
KC11-36 PTMA 6278280 444814 1224.0 90 - 100.6 - 94.0 100.1 92.5 100.6 KCB (2012)
KC11-37 PTMA 6279770 439110 1076.0 90 - 94.4 - 82.2 94.4 80.6 94.4 KCB (2012)
KC11-38 PTMA 6280188 438827 1062.0 90 - 50.0 - 38.0 48.8 38.0 48.8 Y KCB (2012)
KC11-39 MS 6263770 417756 688.4 75 22 201.3 - 198.3 201.3 197.0 201.3 KCB (2012)
KC11-CPT1 PTMA 6276351 443595 900.0 90 - 11.6 - 7.0 8.5 5.8 8.7 KCB (2012)
KC11-CPT2 PTMA 6276183 443524 896.0 90 - 24.7 - 20.0 23.0 19.0 23.6 Y Y KCB (2012)
KC11-CPT3 PTMA 6276031 443238 901.0 90 - 8.7 - 4.8 7.8 4.2 8.1 Y Y KCB (2012)
KC11-CPT4 PTMA 6276095 443835 898.0 90 - 16.6 1 13.1 16.2 11.8 16.3 KCB (2012)
KC11-CPT5 PTMA 6276151 443285 889.0 90 - 25.9 - 21.7 24.7 21.1 25.0 KCB (2012)
KC11-CPT6 PTMA 6275945 444403 889.0 90 - 8.9 - 4.3 7.3 3.4 7.6 KCB (2012)
KC11-CPT7 PTMA 6274794 446713 867.0 90 - 16.1 - 11.4 14.4 10.8 14.9 KCB (2012)
KC11-CPT8 PTMA 6275018 446526 886.0 90 - 13.6 2 7.6 10.7 7.3 11.0 KCB (2012)
KC11-CPT9 PTMA 6274456 446886 856.0 90 - 19.2 - 13.0 15.6 12.0 15.8 KCB (2012)
KC11-OVB33 PTMA 6278315 441577 881.0 90 - 14.9 - 6.4 9.5 5.5 9.5 KCB (2012)
KC11-OVB34 PTMA 6277715 442072 893.0 90 - 12.0 - 9.0 12.0 7.8 12.0 KCB (2012)
KC11-OVB35 PTMA 6277101 442473 892.0 90 - 15.2 - 12.2 15.2 11.4 15.2 KCB (2012)
KC11-OVB36 PTMA 6276551 442986 906.0 90 - 12.0 - 9.0 12.0 8.4 12.0 KCB (2012)
KC11-OVB37 PTMA 6276197 444797 887.0 90 - 37.8 - 23.6 26.6 22.5 26.5 KCB (2012)
KC11-OVB38 PTMA 6275562 445649 911.0 90 - 27.7 - 24.7 27.7 24.1 27.7 KCB (2012)
KC11-OVB39 PTMA 6275089 445665 853.0 90 - 54.6 - 47.9 53.9 47.1 53.9 Y Y KCB (2012)
KC11-OVB40 PTMA 6276282 444170 903.0 90 - 44.2 - 24.4 37.4 22.9 44.2 KCB (2012)
KC11-OVB41 PTMA 6276978 442242 875.0 90 - 22.9 - 16.6 22.7 15.2 22.7 KCB (2012)
KC12-46 MS 6261678 420557 810.0 90 - 61.5 1 KCB (2013)
KC12-54 MS 6262762 416940 523.5 90 - 24.8 2 4.0 7.0 3.4 8.0 KCB (2013)
KC12-57 MS 6263683 417831 720.9 90 - 171.7 2 92.8 98.9 88.9 99.6 KCB (2013)
KC12-58 MS 6264276 417700 629.8 75 90 121.5 2 116.0 119.0 115.0 121.0 KCB (2013)
KC12-59 MS 6263948 417938 682.4 75 180 150.3 2 75.0 78.0 74.0 78.7 KCB (2013)
KC12-60 MS 6263783 417464 609.6 70 90 84.1 2 82.4 83.1 77.4 83.1 KCB (2013)
KC12-63 MTT 6276307 433739 1074.2 90 - 45.0 1 41.2 44.2 40.7 45.0 KCB (2013)
KC12-64 PTMA 6280444 439501 1085.4 90 - 17.5 1 7.0 10.0 6.2 10.5 KCB (2013)
KC12-OVB44 PTMA 6276635 441556 1037.5 90 - 30.0 2 14.3 17.4 13.2 28.7 KCB (2013)
KC12-OVB45 PTMA 6276200 442402 930.3 90 - 29.0 2 6.5 9.5 5.5 10.0 KCB (2013)
KC12-OVB46 PTMA 6275654 444417 895.6 90 - 28.8 2 11.5 14.5 10.0 15.0 Y Y KCB (2013)
KC12-OVB47 PTMA 6275166 445201 861.9 90 - 16.1 2 4.0 7.0 3.5 7.5 KCB (2013)
KC12-OVB48 PTMA 6273720 446841 877.3 90 - 17.3 2 3.7 6.8 3.5 7.0 KCB (2013)
KC12-OVB49 PTMA 6273956 447266 822.0 90 - 50.0 2 26.3 29.4 24.4 31.3 KCB (2013)
MW-01A PTMA 6280556 440372 855 90 - 90.83 2 74.71 80.81 73.15 81.38 Y Y Y Rescan (2010)
MW-01B PTMA 6280549 440370 854.7 90 - 52.73 2 49.54 52.59 48.16 52.73 Y Y Rescan (2010)
MW-02A PTMA 6273460 447274 743.9 90 - 80.16 2 71.93 74.98 70.1 76.81 Y Y Rescan (2010)

Page 2 of 3



Table B-1.  Monitoring Well Locations and Installation Summary

Well ID Location C Northing D Easting D

Collar 
Elevation 

(m) Plunge Azimuth
Hole 

Depth

Well 
diameter 
(inches)

Slotting 
Pipe Top

Slotted 
Pipe 

Bottom
Filter Sand 

Top
Filter Sand 

Bottom

Pressure 
Transducer 
Deployed Active

Sub-Frost 
Plug Developed

Installation 
Reference B

MW-02B PTMA 6273458 447280 744.3 90 - 25.3 2 20.7 23.8 17.1 25.3 Y Y Rescan (2010)
MW-03A PTMA 6279264 439200 1113.7 90 - 89.61 2 74.94 84.12 72.57 85.04 Y Y Rescan (2010)
MW-03B PTMA 6279268 439206 1113.7 90 - 52.73 2 46.63 52.73 44.81 52.73 Y Y Rescan (2010)
MW-04A MS 6265532 421826 770.9 90 - 92.66 2 86.41 92.51 83.71 92.66 Y Y Y Rescan (2010)
MW-04B MS 6265534 421822 770.5 90 - 22.13 2 18.94 21.99 17.21 22.13 Y Y Y Rescan (2010)
MW-05A MS 6266293 424005 1067.5 90 - 84.39 2 78.16 84.26 75.38 84.39 Y Rescan (2010)
MW-05B MS 6266293 424003 1067.4 90 - 41.51 2 38.33 41.37 36.38 41.51 Y Rescan (2010)
MW-06A MS 6265320 422850 817.8 90 - 86.96 2 80.72 86.82 73.66 86.96 Y Y Rescan (2010)
MW-06B MS 6265323 422854 817.6 90 - 28.84 2 25.65 28.7 23.5 28.84 Y Y Rescan (2010)
MW-07A MS 6262879 422108 1456.1 90 - 216.62 2 76.8 85.94 72.6 86.72 Y Y Y Rescan (2010)
MW-07B MS 6262884 422110 1456.0 90 - 31.01 2 27.83 30.88 24.62 31.01 Y Y Y Rescan (2010)
MW-09A MS 6258145 422050 1322.2 90 - 97.01 2 89.88 95.98 87.93 97.01 Y Y Y Rescan (2010)
MW-09B MS 6258144 422045 1322.0 90 - 55.04 2 51.68 54.73 48.96 55.04 Y Y Y Rescan (2010)
MW-10A MS 6264954 423367 1185.0 90 - 91.87 2 84.42 90.38 80.31 91.87 Y Rescan (2010)
MW-10B MS 6264953 423372 1184.9 90 - 65.93 2 62.52 65.57 59 65.93 Y Rescan (2010)
MW-11A MS 6262581 416557 491.0 90 - 70.55 2 64.32 70.41 60.66 70.55 Y Y Rescan (2010)
MW-11B MS 6262583 416561 490.9 90 - 16.62 2 13.75 15.76 13.53 16.2 Y Y Rescan (2010)
MW-12A MS 6262251 418336 702.2 90 - 88.82 2 85.48 88.52 82.53 88.82 Y Rescan (2010)
MW-12B MS 6262248 418340 702.5 90 - 26.85 2 23.66 26.71 21.04 26.85 Y Rescan (2010)
MW-13A MS 6260331 421536 1011.0 90 - 95.86 2 80.54 86.64 77.19 95.86 Y Y Y Rescan (2010)
MW-13B MS 6260334 421540 1011.2 90 - 27.7 2 23.12 26.17 20.96 27.7 Y Y Y Rescan (2010)
MW-14A MS 6262000 419255 847.3 90 - 77.97 2 71.76 77.84 69.18 77.97 Y Y Rescan (2010)
MW-14B MS 6262003 419252 847.2 90 - 48.8 2 45.63 48.67 43.56 48.8 Y Y Rescan (2010)
MW-15A MS 6263373 417276 588.9 90 - 100.1 2 93.82 99.92 91.3 100.1 Y Y Rescan (2010)
MW-15B MS 6263378 417277 588.9 90 - 23.53 2 20.19 23.24 18.08 23.53 Y Y Rescan (2010)
EA-15-2A MS 6260892 419940 635.4 90 - 100.1 2 64.83 73.83 63 73.8 Y Y Y Y Rescan (2015)
EA-15-2B MS 6260892 419944 634.9 90 - 28.5 2 23.82 26.82 23.4 28.5 Y Y Y Y Rescan (2015)
KC17-64 MS 6265876 421235 872.0 129 5 691.5 - Note A - - - Y Y Y KCB (2017)

Notes:
A  Open Borehole used for monitoring - no installed standpipe
B  Monitoring well installations including graphical borehole logs and methodologies are documented in the following reports:

KCB. 2009. Kerr Sulphurets Mitchell Project 2008 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2010. Kerr Sulphurets Mitchell Project 2009 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2011. Kerr Sulphurets Mitchell Project 2010 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2012. Kerr Sulphurets Mitchell Project 2011 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

KCB. 2017. MTT Mitchell Portals 2017 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

Rescan. 2010. KSM Project 2009-2010 Hydrogeology Baseline Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC

Rescan. 2015. KSM Project 2015 Deep Kerr Hydrogeology Baseline Data Report. Prepared by Rescan Environmental Services Ltd. for Seabridge Gold Inc.: Vancouver, BC
C  Locations identified as Mine Site (MS), Process and Tailing Management Area (PTMA), and Mitchell-Treaty Tunnels (MTT)
D  Coordinate datum NAD83 UTM Zone 9V
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Table B-2.  Vibrating Wire Piezometer Locations

Easting Northing Elevation Depth Elevation Depth Elevation

KC12-55 MS 417450 6264082 670.9 60 90 199.9 2 45.0 632.0 115.0 571.3 Y KCB (2013)

KC12-56 MS 417754 6263768 688.7 60 85 200.4 2 99.8 602.2 189.8 524.3 Y C KCB (2013)

KC12-61 MTT 427818 6272593 1401.1 71 324 501.5 1 459.0 967.1 - - KCB (2013)

IC10-014 MS 424638.2 6267391.2 1510.2 70 49 251.2 1 197.65 1324.45 - - Y BGC (2010)

IC10-016 MS 424432.6 6267589.2 1612.2 59 348 300.4 1 299.40 1356.48 - - Y BGC (2010)

K10-05 MS 421271.5 6258667.1 1864.6 82 227 250.5 1 246.60 1662.94 - - BGC (2010)

K10-06S MS 421751.6 6259637.6 1314.3 69 142 300.3 2 97.90 1222.86 300.10 1034.09 BGC (2010)

K10-08 MS 421628.5 6258795.5 1728.5 79 230 601.8 1 296.10 1437.09 - - BGC (2010)

M09-095 MS 423198.0 6265329.0 970.0 73 159 650.35 1 400.00 587.50 - - BGC (2010)

M09-096S MS 423582.0 6265470.0 911.0 66 89 300.05 2 48.40 866.80 250.00 682.61 Y BGC (2010)

M09-097S MS 423144.0 6266392.0 1334.0 59 54 400.5 2 95.60 1252.09 296.00 1080.28 BGC (2010)

M09-098 MS 422888.0 6266069.0 1201.0 62 346 404.0 1 101.00 1111.82 - - BGC (2010)

M09-099 MS 422900.0 6265705.0 892.0 74 39 681.3 1 402.00 505.57 - - BGC (2010)

M09-100S MS 422354.0 6265247.0 793.0 73 252 354.9 2 48.30 746.81 248.30 555.55 BGC (2010)

M09-101 MS 423418.0 6264798.0 1252.0 65 141 401 1 200.20 1070.56 - - BGC (2010)

M09-102a MS 422360.0 6264680.0 1239.0 71 199 163.33 1 349.00 904.41 - - BGC (2010)

M10-121 MS 422764.5 6266726.8 1535.0 82 344 293.6 1 292.60 1245.24 - - Y BGC (2010)

S10-27S MS 422102.4 6263103.3 1553.3 68.0 22.0 507.7 2 185.10 1379.35 399.50 1179.68 BGC (2010)

S10-30 MS 421659.7 6263005.5 1516.6 90.0 - 391.4 1 388.20 1128.46 - - BGC (2010)

S10-31 MS 422495.1 6263651.3 1705.4 78.0 155.0 351.9 1 343.00 1370.82 - - BGC (2010)

S10-32 MS 422613.0 6263189.1 1605.1 62.0 78.0 400.5 1 212.30 1416.59 - - BGC (2010)

S10-33S MS 421722.3 6263680.2 1673.0 73.0 138.0 298.9 2 200.00 1480.97 295.70 1389.94 BGC (2010)

Notes:
A  Locations identified as Mine Site (MS), Process and Tailing Management Area (PTMA), and Mitchell-Treaty Tunnels (MTT)
B  Coordinate datum NAD83 UTM Zone 9V
C  Data logger connected to sensors
D  Vibrating Wire Piezometerl installations including graphical borehole logs and methodologies are documented in the following reports:

KCB. 2013. Kerr Sulphurets Mitchell Project 2012 Site Investigation Report. Prepared by Klohn Crippen Berger for Seabridge Gold Inc.: Vancouver, BC

BGC. 2010. KSM Pre-Feasibility Study Open Pit Depressurization Analysis. Preparged by BGC Engineering Ltd. for Seabridge Gold Inc.: Vancouver, BC

Plunge Active

Installation 
Reference DLocation ABorehole ID

Collar Coordinates B Number of 
Sensors

Hole Depth 
(m)Azimuth

Sensor #1 Sensor #2
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Appendix D 

Material Safety Data Sheets for 
Hazardous Chemicals 
1.  Hydrochloric Acid 

2.  Nitric Acid, 65-67% 

3.  Sodium Hydroxide Solutions, 40-50% 

4.  Sulfuric Acid, Trace Metal Grade 



 

Material Safety Data Sheet

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name Hydrochloric acid

Cat No. A142-212; A142P-19; A142P-20; A144-212; A144-212LC; A144-500; A144-
500LB; A144-500LC; A144-612GAL; A144C-212; A144C-212EA; A144P-
19; A144P-20; A144S-212; A144S-212EA; A144S-500; A144SI-212; A466-
1; A466-2; A466-2LC; A466-250; A466-500; A481-212; A481-212LC;
S71942SC; S71943; S71943ND; S80038; SA49

Synonyms Muriatic acid; Hydrogen chloride; HCl (Technical/Certified ACS Plus/Optima/NF/FCC)

Recommended Use Laboratory chemicals

2. HAZARDS IDENTIFICATION

Target Organs Skin, Respiratory system, Eyes, Gastrointestinal tract (GI), Liver, Kidney, Teeth

Potential Health Effects

Acute Effects
Principle Routes of Exposure

Eyes Causes burns. Corrosive to the eyes and may cause severe damage including blindness.
Skin Causes burns. Avoid contact with skin.
Inhalation Causes burns. Inhalation of vapors in high concentration may cause irritation of respiratory

system.
Ingestion Ingestion causes burns of the upper digestive and respiratory tract.

_____________________________________________________________________________________________
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Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 001-
703-527-3887

DANGER!

Revision Number 3

Emergency Overview

Creation Date  24-Aug-2009 Revision Date 31-Jan-2013

Corrosive to metals. Causes burns by all exposure routes. May cause irritation of respiratory tract.

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Appearance Colorless Physical State  Liquid Odor pungent



_____________________________________________________________________________________________

Chronic Effects Experiments have shown reproductive toxicity effects on laboratory animals. May cause
adverse liver effects. May cause adverse kidney effects. Chronic exposure to corrosive
fumes/gases may cause erosion of the teeth followed by jaw necrosis.  Bronchial irritation with
chronic cough and frequent attacks of pneumonia are common.  Gastrointestinal disturbances
may also be seen.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Preexisting eye disorders. Skin disorders.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Haz/Non-haz
Component CAS-No Weight %

Water 7732-18-5 62-65
Hydrochloric acid 7647-01-0 35-38

4. FIRST AID MEASURES

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention
is required.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation
if victim ingested or inhaled the substance; induce artificial respiration with a respiratory
medical device. Immediate medical attention is required.

Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.

Notes to Physician Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Flash Point No information available.
Method - No information available.

Autoignition Temperature No information available.
Explosion Limits

Upper No data available
Lower No data available

Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to
extinguish surrounding fire..

Unsuitable Extinguishing Media No information available.

Hazardous Combustion Products No information available.

Sensitivity to mechanical impact No information available.
Sensitivity to static discharge No information available.

Specific Hazards Arising from the Chemical
Corrosive Material. Causes burns by all exposure routes. Thermal decomposition can lead to release of irritating gases and vapors.

_____________________________________________________________________________________________
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_____________________________________________________________________________________________

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective
gear.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to safe
areas. Keep people away from and upwind of spill/leak. Do not get in eyes, on skin, or on
clothing.

Environmental Precautions Should not be released into the environment.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal..

7. HANDLING AND STORAGE

Handling Use only under a chemical fume hood. Wear personal protective equipment. Do not breathe
vapors or spray mist. Do not get in eyes, on skin, or on clothing. Do not ingest.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers are
close to the workstation location.

Exposure Guidelines

Component ACGIH TLV OSHA PEL NIOSH IDLH
Hydrochloric acid Ceiling: 2 ppm Ceiling: 5 ppm

Ceiling: 7 mg/m3

(Vacated) Ceiling: 5 ppm
(Vacated) Ceiling: 7 mg/m3

IDLH: 50 ppm
Ceiling: 5 ppm

Ceiling: 7 mg/m3

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Hydrochloric acid Ceiling: 5 ppm

Ceiling: 7.5 mg/m3
Peak: 5 ppm

Peak: 7 mg/m3
CEV: 2 ppm

NIOSH IDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment
Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166
Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure
Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits
are exceeded or if irritation or other symptoms are experienced

_____________________________________________________________________________________________
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Physical hazards N/ANFPA Health  3

Thermo Fisher Scientific  - Hydrochloric acid

Flammability 0 Instability 1
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9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State Liquid
Appearance Colorless
Odor pungent
Odor Threshold No information available.
pH < 1
Vapor Pressure  125 mbar  @  20 °C
Vapor Density  (Air = 1.0)
Viscosity 1.8 mPa.s @ 15°C
Boiling Point/Range 57°C / 135°F@ 760 mmHg
Melting Point/Range -35°C / -31°F
Decomposition temperature No information available.
Flash Point No information available.
Evaporation Rate No information available.
Specific Gravity 1.18
Solubility Soluble in water
log Pow No data available
Molecular Weight 55.55
Molecular Formula HCl.H2O

10. STABILITY AND REACTIVITY

Stability Stable under normal conditions.

Conditions to Avoid Incompatible products. Excess heat.

Incompatible Materials Strong oxidizing agents, Reducing agents, Bases, Metals

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2), Hydrogen chloride
gas

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions . None under normal processing..

11. TOXICOLOGICAL INFORMATION

Acute Toxicity

Product Information

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation

Hydrochloric acid 700 mg/kg  ( Rat ) 5010 mg/kg  ( Rabbit ) Not listed

Irritation Causes burns by all exposure routes

Toxicologically Synergistic
Products

No information available.

_____________________________________________________________________________________________
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Chronic Toxicity

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component ACGIH IARC NTP OSHA Mexico
Hydrochloric acid Not listed group 3 Not listed Not listed Not listed

IARC: (International Agency for Research on Cancer)
IARC: (International Agency for Research on Cancer)
Group 1 - Carcinogenic to Humans
Group 2A - Probably Carcinogenic to Humans
Group 2B - Possibly Carcinogenic to Humans

Sensitization No information available.

Mutagenic Effects Mutagenic effects have occurred in experimental animals.

Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals.

Developmental Effects Developmental effects have occurred in experimental animals.

Teratogenicity Teratogenic effects have occurred in experimental animals..

Other Adverse Effects See actual entry in RTECS for complete information.

Endocrine Disruptor Information No information available

12. ECOLOGICAL INFORMATION

Ecotoxicity

Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Hydrochloric acid Not listed 282 mg/L LC50 96 h Not listed Not listed

Persistence and Degradability No information available

Bioaccumulation/ Accumulation No information available

Mobility .

13. DISPOSAL CONSIDERATIONS

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste.  Chemical waste generators must also consult local, regional, and national
hazardous waste regulations to ensure complete and accurate classification.

14. TRANSPORT INFORMATION

_____________________________________________________________________________________________
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14. TRANSPORT INFORMATION
DOT

UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group II

TDG

UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group II

IATA

UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8
Packing Group II

IMDG/IMO

UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8
Packing Group II

15. REGULATORY INFORMATION

International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL
Water X X - 231-791-

2
- X - X X X

Hydrochloric acid T X - 231-595-
7

- X X X X X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that
comprises one of the eligibility criteria for the exemption rule.

_____________________________________________________________________________________________
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U.S. Federal Regulations

TSCA 12(b)  Not applicable

SARA 313

Component CAS-No Weight % SARA 313 - Threshold
Values %

Hydrochloric acid 7647-01-0 35-38 1.0

SARA 311/312 Hazardous Categorization
Acute Health Hazard Yes
Chronic Health Hazard Yes
Fire Hazard No
Sudden Release of Pressure Hazard No
Reactive Hazard No

Clean Water Act

Component CWA - Hazardous
Substances

CWA - Reportable
Quantities

CWA - Toxic Pollutants CWA - Priority Pollutants

Water - 1 LB - -
Hydrochloric acid X 5000 lb - -

Clean Air Act

Component HAPS Data Class 1 Ozone Depletors Class 2 Ozone Depletors
Hydrochloric acid X -

OSHA

Component Specifically Regulated Chemicals Highly Hazardous Chemicals
Hydrochloric acid - TQ: 5000 lb

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs

Hydrochloric acid 5000 lb 5000 lb

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Hydrochloric acid X X X X X

U.S. Department of Transportation
Reportable Quantity (RQ): Y
DOT Marine Pollutant N

_____________________________________________________________________________________________
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DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product contains the following DHS chemicals:

Component DHS Chemical Facility Anti-Terrorism Standard
Hydrochloric acid 0 lb STQ (anhydrous); 11250 lb STQ (37% concentration or greater)

Other International Regulations

Mexico - Grade No information available

Canada

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
D1A  Very toxic materials
E    Corrosive material

16. OTHER INFORMATION

Prepared By Regulatory Affairs
Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Creation Date 24-Aug-2009

Print Date 31-Jan-2013

Revision Summary (M)SDS sections updated 2

_____________________________________________________________________________________________
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Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
material or in any process, unless specified in the text.

End of MSDS

_____________________________________________________________________________________________
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Material Safety Data Sheet 
 

1. PRODUCT AND COMPANY IDENTIFICATION

 
Product Name Nitric acid, 65-67%
 

Cat No. A206C-212; A206C4X-212
 
Synonyms Hydrogen nitrate (Certified)
 
Recommended Use Laboratory chemicals
 

 
 
 

2. HAZARDS IDENTIFICATION

 

 

 
Target Organs Eyes, Respiratory system, Skin, Teeth, Kidney, Gastrointestinal tract (GI)
 
Potential Health Effects 
 
Acute Effects 
Principle Routes of Exposure
 
 Eyes Causes severe burns. May cause blindness or permanent eye damage. 
 Skin Causes severe burns. May be harmful in contact with skin. 
 Inhalation Causes severe burns. May cause pulmonary edema. May be harmful if inhaled. 
 Ingestion Ingestion causes burns of the upper digestive and respiratory tract. May be harmful if 

swallowed. 
 
Chronic Effects Chronic exposure to corrosive fumes/gases may cause erosion of the teeth followed by jaw 

necrosis.  Bronchial irritation with chronic cough and frequent attacks of pneumonia are 
common.  Gastrointestinal disturbances may also be seen. May cause adverse kidney effects. 
Experiments have shown reproductive toxicity effects on laboratory animals. 

 

 
_____________________________________________________________________________________________ 
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DANGER!

Revision Number 1

Emergency Overview 

Creation Date  29-Jan-2010 Revision Date 29-Jan-2010

Oxidizer: Contact with combustible/organic material may cause fire. Causes severe burns by all exposure routes. May 
cause pulmonary edema. 

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 703-
527-3887

odor strong AcridAppearance Clear Colorless Light yellow Physical State  Liquid



_____________________________________________________________________________________________ 
 

See Section 11 for additional Toxicological information. 
 
Aggravated Medical Conditions Preexisting eye disorders. Skin disorders. 
  

3. COMPOSITION/INFORMATION ON INGREDIENTS

 
Haz/Non-haz 

Component CAS-No Weight %
Nitric acid 7697-37-2 65 - 67

Water 7732-18-5 33 - 35
  

4. FIRST AID MEASURES

 
Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. 

Immediate medical attention is required. 
 
Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention 

is required. 
 
Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 

if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required. 

 
Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately. 
 
Notes to Physician Treat symptomatically.
 

5. FIRE-FIGHTING MEASURES

 
Flash Point Not applicable
 Method No information available.
 
Autoignition Temperature No information available.
Explosion Limits
 Upper No data available
 Lower No data available
 
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to 

extinguish surrounding fire.. 
 
Unsuitable Extinguishing Media No information available.
 
Hazardous Combustion Products No information available.
 
 Sensitivity to mechanical impact No information available.
 Sensitivity to static discharge No information available.
 
Specific Hazards Arising from the Chemical
Oxidizer: Contact with combustible/organic material may cause fire. Corrosive Material. Causes severe burns by all exposure routes. 
Thermal decomposition can lead to release of irritating gases and vapors. 
 

 
_____________________________________________________________________________________________ 
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Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear
 

 

6. ACCIDENTAL RELEASE MEASURES

 
Personal Precautions Wear self-contained breathing apparatus and protective suit. Evacuate personnel to safe 

areas. Keep people away from and upwind of spill/leak. Ensure adequate ventilation. Do not 
get in eyes, on skin, or on clothing. 

 
Environmental Precautions Should not be released into the environment. 
 
Methods for Containment and Clean 
Up 

Soak up with inert absorbent material. Keep in suitable and closed containers for disposal. 
Keep away from clothing and other combustible materials. 

  

7. HANDLING AND STORAGE

 
Handling Wear personal protective equipment. Do not get in eyes, on skin, or on clothing. Keep away 

from clothing and other combustible materials. Do not breathe vapors/dust. Do not ingest. 
Contents under pressure. Use only under a chemical fume hood. 

 
Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Do not store near 

combustible materials. Corrosives area. 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

 
Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers are 

close to the workstation location. 
 
Exposure Guidelines
 

Component ACGIH TLV OSHA PEL NIOSH IDLH 
Nitric acid TWA: 2 ppm 

STEL: 4 ppm
(Vacated) TWA: 2 ppm 

(Vacated) TWA: 5 mg/m3 
(Vacated) STEL: 10 mg/m3 

(Vacated) STEL: 4 ppm 
TWA: 2 ppm 

TWA: 5 mg/m3

IDLH: 25 ppm 
TWA: 2 ppm 

TWA: 5 mg/m3 
STEL: 10 mg/m3 

STEL: 4 ppm

 
Component Quebec Mexico OEL (TWA) Ontario TWAEV

Nitric acid TWA: 2 ppm 
TWA: 5.2 mg/m3 
STEL: 10 mg/m3 

STEL: 4 ppm

TWA: 2 ppm 
TWA: 5 mg/m3 

STEL: 10 mg/m3 
STEL: 4 ppm

TWA: 2 ppm 
TWA: 5 mg/m3 

STEL: 10 mg/m3 
STEL: 4 ppm

 
_____________________________________________________________________________________________ 
 

Page  3 / 9
 

Instability 0 Physical hazards OX

Revision Date 29-Jan-2010

NFPA Health  4 Flammability 0

Thermo Fisher Scientific  - Nitric acid, 65-67%



_____________________________________________________________________________________________ 
 

 
NIOSH IDLH: Immediately Dangerous to Life or Health
 
Personal Protective Equipment
 Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166. 
 Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure. 
 Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced. 

  

9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical State Liquid
Appearance Clear Colorless Light yellow
odor strong Acrid
Odor Threshold No information available.
pH 1.0 (0.1M) 
Vapor Pressure 0.94 kPa (20°C)
Vapor Density No information available.
Viscosity No information available.
Boiling Point/Range 120.5°C / 248.9°F
Melting Point/Range -41°C / -41.8°F
Decomposition temperature °C No information available.
Flash Point Not applicable
Evaporation Rate No information available.
Specific Gravity 1.40
Solubility No information available.
log Pow No data available
Molecular Weight 63.02
Molecular Formula HNO3
 

10. STABILITY AND REACTIVITY

 
Stability Oxidizer: Contact with combustible/organic material may cause fire. 
 
Conditions to Avoid Incompatible products. Combustible material. Excess heat. 
 
Incompatible Materials Strong bases, Reducing agents, Organic materials, Aldehydes, 

Alcohols, Cyanides, Metals, Powdered metals, Ammonia
 
Hazardous Decomposition Products Nitrogen oxides (NOx)
 
Hazardous Polymerization Hazardous polymerization does not occur. 
 
Hazardous Reactions . None under normal processing.. 
 

11. TOXICOLOGICAL INFORMATION

 
Acute Toxicity

 

 
Component Information

 
_____________________________________________________________________________________________ 
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Component LD50 Oral LD50 Dermal LC50 Inhalation
Nitric acid Not listed Not listed 130 mg/m3  ( Rat ) 4 h 

7 mg/L  ( Rat ) 1 h
Water 90 mL/kg  ( Rat ) Not listed Not listed

 

 
Irritation Causes severe burns by all exposure routes
 
Toxicologically Synergistic 
Products 

No information available.

 
Chronic Toxicity
 
Carcinogenicity There are no known carcinogenic chemicals in this product
 

 
Sensitization No information available.
 
Mutagenic Effects No information available.
 
Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals. 
 
Developmental Effects No information available.
 
Teratogenicity Teratogenic effects have occurred in experimental animals.. 
 
Other Adverse Effects See actual entry in RTECS for complete information. 
 
Endocrine Disruptor Information No information available
 

12. ECOLOGICAL INFORMATION

 
Ecotoxicity

Do not empty into drains. 
 
Persistence and Degradability No information available
 
Bioaccumulation/ Accumulation No information available
 
Mobility . 
 

Component log Pow
Nitric acid -2.3 

Water -1.87

  

13. DISPOSAL CONSIDERATIONS

 
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 

hazardous waste.  Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification. 

 
 

 
_____________________________________________________________________________________________ 
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14. TRANSPORT INFORMATION

 
DOT

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
TDG 

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
IATA

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
IMDG/IMO

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
 

15. REGULATORY INFORMATION

 
All of the components in the product are on the following Inventory lists:  
 
International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL 
Nitric acid X X - 231-714-

2 
- X X X X KE-

25911 
X

Water X X - 231-791-
2

- X - X X KE-
35400 

X
 
Legend: 
X - Listed 

 
_____________________________________________________________________________________________ 
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E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.  
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA. 
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.  
P - Indicates a commenced PMN substance  
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA. 
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule  
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.  
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B). 
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.  
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.  

 
U.S. Federal Regulations

 
TSCA 12(b)  Not applicable
 
SARA 313 

 
Component CAS-No Weight % SARA 313 - Threshold 

Values %
Nitric acid 7697-37-2 65 - 67 1.0 

 
SARA 311/312 Hazardous Categorization 
 Acute Health Hazard Yes
 Chronic Health Hazard No
 Fire Hazard No
 Sudden Release of Pressure Hazard No
 Reactive Hazard Yes
 
Clean Water Act  
 

Component CWA - Hazardous 
Substances 

CWA - Reportable 
Quantities  

CWA - Toxic Pollutants CWA - Priority Pollutants 

Nitric acid X 1000 lb - -

 

Clean Air Act 
Not applicable
 
OSHA  
 

Component Specifically Regulated Chemicals Highly Hazardous Chemicals 
Nitric acid - TQ: 500 lb 

 
CERCLA 
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)
 

Component Hazardous Substances RQs CERCLA EHS RQs 

Nitric acid 1000 lb 1000 lb 

 

 
_____________________________________________________________________________________________ 
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California Proposition 65 
This product does not contain any Proposition 65 chemicals.

 
State Right-to-Know 
 

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island 
Nitric acid X X X X X 

 
U.S. Department of Transportation  
Reportable Quantity (RQ): Y
DOT Marine Pollutant  N
DOT Severe Marine Pollutant  N
 
U.S. Department of Homeland Security 
This product contains the following DHS chemicals:
 

Component DHS Chemical Facility Anti-Terrorism Standard 
Nitric acid 2000 lb STQ

 
Other International Regulations 
 
Mexico - Grade No information available
 
Canada 
 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.
 
WHMIS Hazard Class
C    Oxidizing materials 
E    Corrosive material 
 

 
 

16. OTHER INFORMATION

 
Prepared By Regulatory Affairs
 Thermo Fisher Scientific

Tel: (412) 490-8929
 
Creation Date 29-Jan-2010
 
Print Date 29-Jan-2010
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Revision Summary "***", and red text indicates revision
 
Disclaimer 
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.
 

End of MSDS 
 

 
_____________________________________________________________________________________________ 
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SAFETY DATA SHEET
Creation Date  11-Feb-2010 Revision Date  28-Oct-2014 Revision Number  1

1. Identification
Product Name Sodium Hydroxide Solutions, 40 to 50%

Cat No. : SS254-1; SS254-4; SS254-20; SS254-200; SS254-500

Synonyms Caustic soda solution; Lye solution

Recommended Use Laboratory chemicals.

Uses advised against No Information available
Details of the supplier of the safety data sheet 

2. Hazard(s) identification
Classification 
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements  

Signal Word
Danger

Hazard Statements
May be corrosive to metals
Causes severe skin burns and eye damage
May cause respiratory irritation

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Emergency Telephone Number
CHEMTRECÒ, Inside the USA: 800-424-9300
CHEMTRECÒ, Outside the USA: 001-703-527-3887

Skin Corrosion/irritation Category 1  A
Serious Eye Damage/Eye Irritation Category 1
Specific target organ toxicity (single exposure) Category 3

______________________________________________________________________________________________

Target Organs -  Respiratory system.
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Corrosive to metals Category 1
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Precautionary Statements
Prevention
Do not breathe dust/fume/gas/mist/vapors/spray
Wash face, hands and any exposed skin thoroughly after handling
Wear protective gloves/protective clothing/eye protection/face protection
Use only outdoors or in a well-ventilated area
Keep only in original container
Response
Immediately call a POISON CENTER or doctor/physician
Inhalation
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Skin
IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower
Wash contaminated clothing before reuse
Eyes
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing
Ingestion
IF SWALLOWED: Rinse mouth.  DO NOT induce vomiting
Spills
Absorb spillage to prevent material damage
Storage
Store locked up
Store in a well-ventilated place. Keep container tightly closed
Store in corrosive resistant polypropylene container with a resistant inliner
Store in a dry place
Disposal
Dispose of contents/container to an approved waste disposal plant
Hazards not otherwise classified (HNOC)  
None identified

3. Composition / information on ingredients

Component CAS-No Weight %
Water 7732-18-5 50 - 60

Sodium hydroxide 1310-73-2 40 - 50

4. First-aid measures

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact

______________________________________________________________________________________________

Wash off immediately with plenty of water for at least 15 minutes. Immediate medical
attention is required.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth
resuscitation if victim ingested or inhaled the substance; induce artificial respiration with a
respiratory medical device. Immediate medical attention is required.
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Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.
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Most important symptoms/effects Causes burns by all exposure routes.  Product is a corrosive material.  Use of gastric
lavage or emesis is contraindicated.  Possible perforation of stomach or esophagus should
be investigated: Ingestion causes severe swelling, severe damage to the delicate tissue
and danger of perforation

Notes to Physician Treat symptomatically

5. Fire-fighting measures
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to extinguish surrounding fire.

Unsuitable Extinguishing Media Carbon dioxide (CO2)

Flash Point Not applicable
Method - No information available

Autoignition Temperature No information available
Explosion Limits

Upper No data available
Lower No data available
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Thermal decomposition can lead to release of irritating gases and vapors. Corrosive Material. Causes severe burns by all exposure
routes.

Hazardous Combustion Products
Carbon monoxide (CO) Carbon dioxide (CO2) Sodium oxides
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA  

6. Accidental release measures
Personal Precautions Use personal protective equipment. Evacuate personnel to safe areas. Keep people away

from and upwind of spill/leak. Ensure adequate ventilation. Do not get in eyes, on skin, or
on clothing.

Environmental Precautions Should not be released into the environment. See Section 12 for additional ecological
information.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal.

7. Handling and storage
Handling Use only under a chemical fume hood. Wear personal protective equipment. Ensure

adequate ventilation. Do not breathe vapors or spray mist. Do not get in eyes, on skin, or on
clothing.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

______________________________________________________________________________________________

8. Exposure controls / personal protection
Exposure Guidelines 
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9. Physical and chemical properties
Physical State Liquid
Appearance Clear
Odor Odorless
Odor Threshold No information available
pH  12.0   Alkaline
Melting Point/Range  5  -  10.6  °C  /  41  -  51.1  °F
Boiling Point/Range  141.7  °C  /  287.1  °F
Flash Point Not applicable
Evaporation Rate No information available
Flammability (solid,gas) No information available
Flammability or explosive limits

Upper No data available
Lower No data available

Vapor Pressure 3 mmHg  @  37 °C
Vapor Density > 1.0
Relative Density 1.530 @ 15.6°C
Solubility Soluble in water
Partition coefficient; n-octanol/water No data available
Autoignition Temperature No information available
Decomposition Temperature No information available
Viscosity No information available

10. Stability and reactivity

Reactive Hazard Yes

Stability Stable under normal conditions. May react with metals and lead to the formation of
flammable hydrogen gas.

Conditions to Avoid Incompatible products. Excess heat.

Incompatible Materials Acids, Metals

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2), Sodium oxides

Component ACGIH TLV OSHA PEL NIOSH IDLH
Sodium hydroxide Ceiling: 2 mg/m3 (Vacated) Ceiling: 2 mg/m3

TWA: 2 mg/m3

IDLH: 10 mg/m3

Ceiling: 2 mg/m3

Component Quebec Mexico OEL (TWA) Ontario TWAEV

Sodium hydroxide Ceiling: 2 mg/m3 Ceiling: 2 mg/m3 CEV: 2 mg/m3

Legend

ACGIH - American Conference of Governmental Industrial Hygienists
OSHA - Occupational Safety and Health Administration
NIOSH IDLH:  The National Institute for Occupational Safety and Health Immediately Dangerous to Life or Health

Engineering Measures Use only under a chemical fume hood. Ensure adequate ventilation, especially in confined
areas. Ensure that eyewash stations and safety showers are close to the workstation
location.

Personal Protective Equipment 
Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by

OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

______________________________________________________________________________________________

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.
Respiratory Protection
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Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.
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Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

11. Toxicological information
Acute Toxicity 

Oral LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Dermal LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Vapor LC50 Based on ATE data, the classification criteria are not met. ATE > 20 mg/l.
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
Sodium hydroxide Not listed 1350 mg/kg  ( Rabbit ) Not listed

Toxicologically Synergistic
Products

No information available

Delayed and immediate effects as well as chronic effects from short and long-term exposure  

Irritation Causes severe burns by all exposure routes

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico
Water 7732-18-5 Not listed Not listed Not listed Not listed Not listed

Sodium hydroxide 1310-73-2 Not listed Not listed Not listed Not listed Not listed
Mutagenic Effects Mutagenic effects have occurred in experimental animals.

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure Respiratory system
STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

Product is a corrosive material.  Use of gastric lavage or emesis is contraindicated.
Possible perforation of stomach or esophagus should be investigated: Ingestion causes
severe swelling, severe damage to the delicate tissue and danger of perforation

Endocrine Disruptor Information No information available

Other Adverse Effects See actual entry in RTECS for complete information.

12. Ecological information
Ecotoxicity 
Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Sodium hydroxide - 45.4 mg/L LC50 96 h - -

Persistence and Degradability

______________________________________________________________________________________________

No information available

Bioaccumulation/ Accumulation No information available.
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Mobility No information available.
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13. Disposal considerations
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a

hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

14. Transport information
DOT 

UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

TDG 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

IATA 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

IMDG/IMO 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

15. Regulatory information

International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS IECSC KECL
Water X X - 231-791-2 - X - X X X

Sodium hydroxide X X - 215-185-5 - X X X X X
Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants
that comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations  

TSCA 12(b) Not applicable

SARA 313 Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard Yes

______________________________________________________________________________________________

Chronic Health Hazard No
Fire Hazard
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Sudden Release of Pressure Hazard No
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Reactive Hazard Yes

Clean Water Act
Component CWA - Hazardous

Substances
CWA - Reportable

Quantities
CWA - Toxic Pollutants CWA - Priority Pollutants

Sodium hydroxide X 1000 lb - -

Clean Air Act Not applicable

OSHA Occupational Safety and Health Administration
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs

Sodium hydroxide 1000 lb -

California Proposition 65 This product does not contain any Proposition 65 chemicals

State Right-to-Know
Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island

Sodium hydroxide X X X - X

U.S. Department of Transportation

Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade No information available

Canada
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all the information required by the CPR

WHMIS Hazard Class E    Corrosive material

16. Other information
Prepared By Regulatory Affairs

______________________________________________________________________________________________

Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Creation Date 11-Feb-2010
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Revision Summary This document has been updated to comply with the US OSHA HazCom 2012 Standard
replacing the current legislation under 29 CFR 1910.1200 to align with the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS)

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
material or in any process, unless specified in the text.

______________________________________________________________________________________________

End of SDS
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Material Safety Data Sheet 
 

1. PRODUCT AND COMPANY IDENTIFICATION

 
Product Name Sulfuric acid, Trace Metal Grade
 

Cat No. A510-212; A510-500; A510P212; A510P500; A510SK212
 
Synonyms Hydrogen sulfate; Vitriol brown oil; Oil of vitriol
 
Recommended Use Laboratory chemicals
 

 
 
 

2. HAZARDS IDENTIFICATION

 

 

 
Target Organs Eyes, Skin, Respiratory system, Gastrointestinal tract (GI), Kidney, Teeth
 
Potential Health Effects 
 
Acute Effects 
Principle Routes of Exposure
 
 Eyes Causes severe burns. May cause blindness or permanent eye damage. 
 Skin Causes severe burns. May be harmful in contact with skin. 
 Inhalation Causes severe burns. May be fatal if inhaled. 
 Ingestion Causes severe burns. May be harmful if swallowed. 
 

 
_____________________________________________________________________________________________ 
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Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 703-
527-3887

DANGER!

Revision Number 1

Emergency Overview 

Creation Date  12-Nov-2010 Revision Date 12-Nov-2010

Causes severe burns by all exposure routes. May be fatal if inhaled. Reacts violently with water. Contact with 
combustible material may cause fire. Exposure to strong inorganic mists containing sulfuric acid may cause cancer by 

inhalation. Hygroscopic. 

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Appearance Clear, Colorless to brown Physical State  Liquid odor odorless
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Chronic Effects May cause cancer by inhalation.. Experiments have shown reproductive toxicity effects on 
laboratory animals. May cause adverse kidney effects. Chronic exposure to corrosive 
fumes/gases may cause erosion of the teeth followed by jaw necrosis.  Bronchial irritation with 
chronic cough and frequent attacks of pneumonia are common.  Gastrointestinal disturbances 
may also be seen. 

 
See Section 11 for additional Toxicological information. 
 
Aggravated Medical Conditions No information available.
  

3. COMPOSITION/INFORMATION ON INGREDIENTS

 
Haz/Non-haz 

Component CAS-No Weight %
Sulfuric acid 7664-93-9 73 - 98

Water 7732-18-5 2 - 27
  

4. FIRST AID MEASURES

 
Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. 

Immediate medical attention is required. 
 
Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention 

is required. 
 
Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 

if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required. 

 
Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately. 
 
Notes to Physician Treat symptomatically.
 

5. FIRE-FIGHTING MEASURES

 
Flash Point Not applicable
 Method No information available.
 
Autoignition Temperature No information available.
Explosion Limits
 Upper No data available
 Lower No data available
 
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to 

extinguish surrounding fire.. 
 
Unsuitable Extinguishing Media DO NOT USE WATER!
 
Hazardous Combustion Products No information available.
 
 Sensitivity to mechanical impact No information available.
 Sensitivity to static discharge No information available.
 

 
_____________________________________________________________________________________________ 
 

Page  2 / 9
 

Thermo Fisher Scientific  - Sulfuric acid, Trace Metal 
Grade

Revision Date 12-Nov-2010



_____________________________________________________________________________________________ 
 

Specific Hazards Arising from the Chemical
Reacts violently with water. May ignite combustibles (wood paper, oil, clothing, etc.). Contact with metals may evolve flammable gas. 
 
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors. 
 

 

6. ACCIDENTAL RELEASE MEASURES

 
Personal Precautions Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to safe 

areas. Keep people away from and upwind of spill/leak. Do not get in eyes, on skin, or on 
clothing. 

 
Environmental Precautions Should not be released into the environment. 
 
Methods for Containment and Clean 
Up 

Soak up with inert absorbent material. Keep in suitable and closed containers for disposal. 

  

7. HANDLING AND STORAGE

 
Handling Use only under a chemical fume hood. Wear personal protective equipment. Do not breathe 

vapors or spray mist. Do not get in eyes, on skin, or on clothing. Do not ingest. Do not allow 
contact with water. Keep away from clothing and other combustible materials. 

 
Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from water. 

Corrosives area. 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

 
Engineering Measures Use only under a chemical fume hood. Ensure adequate ventilation, especially in confined 

areas. Ensure that eyewash stations and safety showers are close to the workstation location. 
 
Exposure Guidelines
 

Component ACGIH TLV OSHA PEL NIOSH IDLH 
Sulfuric acid TWA: 0.2 mg/m3 (Vacated) TWA: 1 mg/m3 IDLH: 15 mg/m3 

TWA: 1 mg/m3

 
Component Quebec Mexico OEL (TWA) Ontario TWAEV
Sulfuric acid TWA: 1 mg/m3 TWA: 1 mg/m3 TWA: 0.2 mg/m3

 
NIOSH IDLH: Immediately Dangerous to Life or Health
 
Personal Protective Equipment
 Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166
 Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure
 Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced
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9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical State Liquid
Appearance Clear, Colorless to brown
odor odorless
Odor Threshold No information available.
pH 0.3 (1N) 
Vapor Pressure  < 0.001 mmHg  @  20 °C
Vapor Density  3.38 (Air = 1.0)
Viscosity No information available.
Boiling Point/Range 290 - 338°C / 554 - 640.4°F
Melting Point/Range 10°C / 50°F
Decomposition temperature 340°C 
Flash Point Not applicable
Evaporation Rate Slower than ether 
Specific Gravity 1.84
Solubility Soluble in water
log Pow No data available
Molecular Weight 98.08
Molecular Formula H2SO4
 

10. STABILITY AND REACTIVITY

 
Stability Reacts violently with water. Hygroscopic. 
 
Conditions to Avoid Incompatible products. Excess heat. Exposure to moist air or water. 

Combustible material. 
 
Incompatible Materials Water, Organic materials, Strong acids, Strong bases, Metals, 

Alcohols, Cyanides, Sulfides
 
Hazardous Decomposition Products Sulfur oxides, Hydrogen
 
Hazardous Polymerization Hazardous polymerization does not occur. 
 
Hazardous Reactions . Contact with metals may evolve flammable hydrogen gas. 
 

11. TOXICOLOGICAL INFORMATION

 
Acute Toxicity

 

 
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
Sulfuric acid 2140 mg/kg  ( Rat ) Not listed 347 ppm  ( Rat ) 1 h 

510 mg/m3  ( Rat ) 2 h
Water 90 mL/kg  ( Rat ) Not listed Not listed

 

 
Irritation Causes severe burns by all exposure routes
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Toxicologically Synergistic 
Products 

No information available.

 
Chronic Toxicity
 
Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen. 

Exposure to strong inorganic mists containing sulfuric acid may cause cancer by inhalation. 
 

Component ACGIH IARC NTP OSHA Mexico
Sulfuric acid A2 Group 1 Not listed X Not listed

 
 ACGIH:  (American Conference of Governmental Industrial Hygienists)

A1 - Known Human Carcinogen
A2 - Suspected Human Carcinogen
A3 - Animal Carcinogen
ACGIH:  (American Conference of Governmental Industrial Hygienists)

 IARC:  (International Agency for Research on Cancer) 
IARC:  (International Agency for Research on Cancer) 
Group 1 - Carcinogenic to Humans
Group 2A - Probably Carcinogenic to Humans
Group 2B - Possibly Carcinogenic to Humans

 
Sensitization No information available.
 
Mutagenic Effects No information available.
 
Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals. 
 
Developmental Effects Developmental effects have occurred in experimental animals. 
 
Teratogenicity No information available.
 
Other Adverse Effects See actual entry in RTECS for complete information. 
 
Endocrine Disruptor Information No information available
 

12. ECOLOGICAL INFORMATION

 
Ecotoxicity

Do not empty into drains. 
 

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Sulfuric acid Not listed 500 mg/L LC50 96 h Not listed EC50: 29 mg/L/24h

 
Persistence and Degradability No information available
 
Bioaccumulation/ Accumulation No information available
 
Mobility . 
 

Component log Pow
Water -1.87
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13. DISPOSAL CONSIDERATIONS

 
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 

hazardous waste.  Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification

 
 

14. TRANSPORT INFORMATION

 
DOT

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
TDG 

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
IATA

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
IMDG/IMO

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
 

15. REGULATORY INFORMATION

 
International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL 
Sulfuric acid X X - 231-639-

5
- X X X X KE-

32570 
X

Water X X - 231-791-
2

- X - X X  
X
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Legend: 
X - Listed 
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.  
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA. 
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.  
P - Indicates a commenced PMN substance  
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA. 
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule  
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.  
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B). 
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.  
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.  

 
U.S. Federal Regulations

 
TSCA 12(b)  Not applicable
 
SARA 313 

 
Component CAS-No Weight % SARA 313 - Threshold 

Values %
Sulfuric acid 7664-93-9 73 - 98 1.0

 
SARA 311/312 Hazardous Categorization 
 Acute Health Hazard Yes
 Chronic Health Hazard Yes
 Fire Hazard No
 Sudden Release of Pressure Hazard No
 Reactive Hazard Yes
 
Clean Water Act  
 

Component CWA - Hazardous 
Substances 

CWA - Reportable 
Quantities  

CWA - Toxic Pollutants CWA - Priority Pollutants 

Sulfuric acid X 1000 lb - -

 

Clean Air Act 
Not applicable
 
OSHA 
Not applicable
 
CERCLA 
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)
 

Component Hazardous Substances RQs CERCLA EHS RQs 

Sulfuric acid 1000 lb 1000 lb

 
California Proposition 65 
This product does not contain any Proposition 65 chemicals.

 
_____________________________________________________________________________________________ 
 

Page  7 / 9
 

Thermo Fisher Scientific  - Sulfuric acid, Trace Metal 
Grade

Revision Date 12-Nov-2010



_____________________________________________________________________________________________ 
 

 
State Right-to-Know 
 

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island 
Sulfuric acid X X X X X

 
U.S. Department of Transportation  
Reportable Quantity (RQ): Y
DOT Marine Pollutant  N
DOT Severe Marine Pollutant  N
 
U.S. Department of Homeland Security 
This product does not contain any DHS chemicals.
 
Other International Regulations 
 
Mexico - Grade No information available
 
Canada 
 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.
 
WHMIS Hazard Class
D1A  Very toxic materials 
E    Corrosive material 
 

 
 

16. OTHER INFORMATION

 
Prepared By Regulatory Affairs
 Thermo Fisher Scientific

Tel: (412) 490-8929
 
Creation Date 12-Nov-2010
 
Print Date 12-Nov-2010
 
Revision Summary "***", and red text indicates revision
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Disclaimer 
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.
 

End of MSDS 
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KSM PROJECT Standard Operating Procedure – Surface Water Quality Version F.1 

June 2018 

SOP# KSM-01-

AP-2017 

1. PROGRAM DESCRIPTION AND OBJECTIVES

The surface water quality monitoring program is designed to collect pre-disturbance baseline data to 

support permitting of various discharges and water quality monitoring program. The site selection focuses 

on the watercourses that could potentially be affected by mining development and operation; the water 

courses selected for study include: Bell-Irving River, Bowser River, Gingras Creek, Mitchell Creek, McTagg 

Creek, Sulphurets Creek, Teigen Creek, Treaty Creek, Storie Creek, and Unuk River. 

1.1 Objectives 

The objectives of the surface water quality program are: 

o Characterization of the spatial and temporal variability of water quality in rivers and streams

within the vicinity of the proposed Project with a focus on sites upstream and downstream

of temporary water treatment facilities 4, 6, and 8, for compliance with Condition 8 of the

EA Certificate:

 collection of quarterly water quality samples at 34 sites in February, May, August, and

November;

 collection of monthly water quality at 15 sites. 

o Monthly sampling from May to October of leachate collected from the 22 field leach barrels (FLB)

located at the following three sites:

  in the Sulphurets Camp (18 FLB); 

 at the confluence of Mitchell and McTagg creeks in the Mine Site area (three FLB); and 

 in the Teigen Valley, near the footprint of the TMF (one FLB).  

2. FIELD METHODS

2.1 Sampling Methods

2.1.1 Stream Water Quality 

o Collect in situ measurements of temperature, pH, and conductivity using a calibrated

YSI Professional Plus. Complete a field data sheet (Appendix 1).

o Samples are collected in clean, pre-labelled bottles provided by Amber Springer, Account

Manager, ALS Environmental Services (Burnaby, BC). See Table 2.1-1 for a list of parameters.

o Field sampling personnel wear nitrile gloves and collect water samples while facing upstream by

submerging the bottles until almost full, leaving sufficient room for the addition of any necessary

preservatives (Table 2.1-2).
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o Where safe wading conditions exist, collect samples in mid-stream; however, for larger rivers it 

may be necessary to collect samples closer to the shore. At these sites, care should be taken to 

avoid back eddies and areas of turbulence that could have elevated levels of suspended material. 

o Add preservatives at the time of collection, except for dissolved metals samples which will be 

filtered under trace-metal clean conditions at the laboratory to avoid contamination associated 

with field filtration and to achieve the lowest possible detection limits. To comply with BC MOE 

requirements, dissolved mercury and methyl mercury samples will be filtered and preserved 

in the field. 

o Ship samples to ALS Burnaby. Fill out a chain-of-custody (COC) form, labelling samples with the 

site name (both short and long names) and field site ID, and indicating the individual analytes 

(see Table 2.1-2) and whether the sample was filtered or preserved. See Appendix 2 for a sample 

COC. The completed COC must accompany the samples. Keep samples cool until receipt at ALS.  

Table 2.1-1.  Water Quality Parameters  

Physical Tests 
  

Colour pH Turbidity 

Conductivity Suspended Solids  

Hardness as Total CaCO3 Total Dissolved Solids  

Anions and Nutrients 
 

 

Total Acidity Bromide, Dissolved Total Nitrogen 

Alkalinity as Bicarbonate Chloride, Dissolved Dissolved Ortho-Phosphate 

Alkalinity as Carbonate Fluoride, Dissolved Total Phosphate 

Alkalinity as Hydroxide Nitrate as N Sulphate, Dissolved 

Alkalinity as Total CaCO3 Nitrite as N  

Ammonia as N Total Kjeldahl Nitrogen  

Cyanides 
  

Cyanide, Weak Acid Dissociable Cyanide, Total Cyanide, Thiocyanate 

Organic Carbon 
  

Total Organic Carbon   

Total and Dissolved Metals 
  

Aluminum Iron Silicon 

Antimony Lead Silver 

Arsenic Lithium Sodium 

Barium Magnesium Strontium 

Beryllium Manganese Thallium 

Bismuth Mercury Tin 

Boron Methyl Mercury Titanium 

Cadmium Molybdenum Uranium 

Calcium Nickel Vanadium 

Chromium Phosphorus Zinc 

Cobalt Potassium  

Copper  Selenium   
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Table 2.1-2.  Container, Preservation, and Handling Requirements for Water Quality Samples 

Analyte Container Preservative Handling 

Physical/Anions 500 mL plastic None Ship in cooler with ice packs; store at 4ºC 

Dissolved Metals 250 mL plastic Nitric acid (lab) Ship in cooler with ice packs; store at 4ºC 

Total Metals 250 mL plastic Nitric acid Ship in cooler with ice packs; store at 4ºC 

Dissolved Mercury 40 mL glass Hydrochloric acid 

(field filtered) 

Ship in cooler with ice packs; store at 4ºC 

Total Mercury 40 mL glass hydrochloric acid Ship in cooler with ice packs; store at 4ºC 

Dissolved Methyl 

Mercury 

250 mL Teflon Hydrochloric acid Field-filtered, then preserved. Ship in 

cooler with ice packs; store at 4ºC 

Total Methyl Mercury 250 mL Teflon Hydrochloric acid Ship in cooler with ice packs; store at 4ºC 

Ammonia/Nutrients/

Total Organic Carbon 

250 mL amber glass Sulphuric acid Ship in cooler with ice packs; store at 4ºC 

Total Cyanide 250 mL plastic Sodium hydroxide Ship in cooler with ice packs; store at 4ºC 

2.1.2 Field Leach Barrels 

o First and last trips of the year measure the depth of core in the blue field barrels. 

o Gently slide the bucket laterally away from the drainage pipe and remove the lid. 

o Gently remove the lid. 

o Record depth of water in the bucket, and note if the bucket was full. Note if some water may 

have overtopped the bucket. Record the depth of water in the overflow bucket.  

o Collect and preserve water quality samples as described in Section 2.1.1, including collection of 

in situ measurements of temperature, pH, and conductivity. Complete a field data sheet 

(Appendix 1). 

o Samples will be collected in the following priority order if there is insufficient water to collect 

all samples: 

1. dissolved metals; 

2. general parameters (only 500 mL is required); 

3. total metals; and 

4. ammonia/nutrients/total organic carbon. 

o Empty bucket; gently slide laterally so that the end of the drainage pipe is inside the vertical 

slot in the bucket. Clean the bucket with distilled/deionized water, and replace the bucket 

ensuring it will catch all drainage from the barrels; if there is a substantial amount of solids in 

the bucket, pour them back onto the rock pile while rinsing with the water. 

o Ship samples to ALS Burnaby. Fill out a chain-of-custody (COC) form, labelling samples with the 

field barrel number (e.g., ‘FLB 1’) and name (e.g., ‘Field Leach Barrel 1’) and field site ID, and 

indicating the individual analytes (see Table 2.1-2) and whether the sample was filtered or 

preserved. See Appendix 2 for a sample COC. The completed COC must accompany the samples. 

Keep samples cool until receipt at ALS.  

2.2 Quality Assurance / Quality Control 

o Collect duplicate water quality samples for 10% of stream samples and for two FLB. 
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o Collect one travel blank and two field blanks per field trip. The travel blank bottles will be filled with 

distilled deionized water at ALS and remain closed throughout the field trip. The field blank bottles 

will also be filled with distilled deionized water, but opened in the field for approximately 30 seconds 

and preserved as required for their respective analyses. One of the field blanks should be field-

filtered to control for contamination in the dissolved methyl mercury samples.  

2.2.1 References 

BC MOE. 2013. British Columbia Field Sampling Manual: For Continuous Monitoring and the Collection 

of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples. 2013 ed. 

Victoria, BC: Water, Air and Climate Change Branch, Ministry of Water, Land and Air Protection. 

3. SAMPLING SITES 

3.1 Project-wide Sampling Layout 

Table 3.1-1 and Figure 3.1-1 summarize the location and sampling frequency of the 34 water quality 

sample sites. Fifteen of these sites are sampled monthly and all 34 are sampled quarterly. Methyl mercury 

is only sampled at sites within the Processing and Tailing Management Area (PTMA). Note that monthly 

sampling sites TRC0, TRC1A, and TRC1 should always be sampled on the same day. Table 3.1-2 summarizes 

details of the 22 FLB. There are 21 deposit FLB and one blank (empty) FLB. 

Table 3.1-1.  Surface Water Quality Monitoring Sites and Rationale for Site Selection, KSM Project 

Watershed Site Long Name 

Site 

Short 

Name 

Location 

Sampling 

Frequency Rationale Easting Northing 

Mitchell/ 

McTagg 

Mitchell Creek 1A 

US 

MC1A-

US 

423594 6265726 Monthly Mitchell Creek at toe of glacier. 

Mitchell Creek 1 MC1 420887 6265290 Monthly Mitchell Creek, downstream of Mitchell 

and Iron Cap Deposits, upstream of 

McTagg Creek, upstream of temporary 

water treatment discharge. 

Mitchell Creek 1B MC1B 419105 6264983 Monthly Near-field monitoring site, 100 m 

downstream of the temporary water 

treatment discharge. 

Mitchell Creek 2 MC2 416508 6262620 Monthly Near-field monitoring site on Mitchell 

Creek, just before confluence with 

Sulphurets Creek. 

McTagg Creek 

Reference 

MCTR 418645 6264904 Quarterly Near-field monitoring site on McTagg 

Creek, before confluence with 

Mitchell Creek. 

Gingras Gingras Creek 1 GC-1 416295 6262639 Quarterly Near-field monitoring site on 

Gingras Creek. 

Sulphurets Ted Morris Creek SCT 416821 6259507 Quarterly Ted Morris Creek, tributary to 

Sulphurets Creek, proximal to 

Frank Mackie Glacier Road. 

Sulphurets Creek 0 SC0 422494 6261611 Monthly Near-field monitoring site on Sulphurets 

Creek, upstream of Sulphurets Lake 

Sulphurets Creek 1 SC1 418178 6261561 Monthly Near-field monitoring site on Sulphurets 

Creek before the confluence with 

Mitchell Creek, downstream of Kerr 

Deposit, downstream of Sulphurets 

Lake. 
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Table 3.1-1.  Surface Water Quality Monitoring Sites and Rationale for Site Selection, KSM Project 

(continued) 

Watershed 

Site Long 

Name 

Site Short 

Name 

Location 
Sampling 

Frequency Rationale Easting Northing 

Sulphurets 

(cont’d) 

Sulphurets 

Creek 2 

SC2 415127 6262273 Monthly Near-field monitoring site on Sulphurets 

Creek, downstream of the confluence 

with Mitchell Creek, upstream of the 

fish barrier. 

Sulphurets 

Creek 3 

SC3 408001 6261574 Monthly Mid-field monitoring site on Sulphurets 

Creek, downstream of the fish barrier. 

Unuk Storie Creek STC1 419934 6280533 Monthly Upstream reference on Storie Creek, 

downstream of Iron Cap glacier 

discharge. 

Unuk River 1A UR1A 407466 6262103 Quarterly Upstream reference on Unuk River, 

before confluence with Sulphurets 

Creek. Reference for UR1. 

Unuk River 1 UR1 406723 6259606 Quarterly Mid-field monitoring site on Unuk River, 

downstream of confluence with 

Sulphurets Creek. 

Unuk River 2 UR2 393969 6245694 Quarterly Far-field monitoring site on Unuk River, 

just before international border. 

South Unuk South Unuk 

River 

SUNR 410696 6247064 Quarterly Reference stream for Mine Site. 

Treaty Treaty Creek 

Near Field 2 

NTR2 447512 6271628 Quarterly Near-field monitoring site on North 

Treaty Creek, just before confluence 

with Treaty Creek. 

Treaty Creek 0 TRC0* 431175 6274195 Monthly Upstream reference on Treaty Creek 

at the toe of the glacier. 

Treaty Creek 

1A 

TRC1A* 435162 6274720 Monthly Near-field monitoring site on 

Treaty Creek, 400 m downstream 

of temporary water treatment discharge. 

Treaty Creek 1 TRC1* 435452 6274827 Monthly Mid-field monitoring site on Treaty 

Creek, downstream of temporary water 

treatment discharge. To be replaced 

by TRC1A once sufficient overlap 

data are available. 

Treaty Creek 

1B 

TRC1B 446656 6271402 Quarterly Treaty Creek, upstream of confluence 

with North Treaty Creek. 

Treaty Creek 2 TRC2 449071 6269971 Quarterly Mid-field monitoring site on Treaty 

Creek, downstream of confluence 

with North Treaty Creek. 

Treaty Creek 3 TRC3 456592 6269436 Quarterly Mid-field monitoring site on 

Treaty Creek. 

Teigen South Teigen 

Creek 1A 

STE1A 443985 6276533 Monthly Near-field monitoring site on South 

Teigen Creek, under footprint of 

proposed PTMA. Upstream of the 

temporary water treatment discharge.  

(continued) 
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Table 3.1-1.  Surface Water Quality Monitoring Sites and Rationale for Site Selection, KSM Project 

(completed) 

Watershed 

Site Long 

Name 

Site Short 

Name 

Location 
Sampling 

Frequency Rationale Easting Northing 

Teigen 

(cont’d) 

South Teigen 

Creek 1 

STE1 441998 6277635 Monthly Near-field monitoring site, South Teigen 

Creek, under footprint of proposed 

PTMA. This site was discontinued in 2009 

as the location is not suitable for long-

term monitoring. The site was 

reinitiated in 2013 to collect additional 

upstream reference data for the 

temporary water treatment discharge 

into South Teigen Creek. 

South Teigen 

Creek 1B 

STE1B 441536 6278199 Monthly Near-field monitoring site on 

South Teigen Creek, 400 m downstream 

of temporary water treatment discharge. 

South Teigen 

Creek 2 

STE2 440319 6280762 Quarterly Near-field monitoring site on 

South Teigen Creek, receiving 

environment for potential seepage 

from PTMA. 

South Teigen 

Creek 3 

STE3 440798 6283737 Quarterly Mid-field monitoring site on South 

Teigen Creek, just before confluence 

with Teigen Creek. 

Snowbank 

Creek 1 

SNO1 443408 6290190 Quarterly Upstream reference on Snowbank Creek, 

upstream of confluence with Teigen 

Creek.  

Reference site for SNO2. 

Snowbank 

Creek 2 

SNO2 445983 6288319 Quarterly Mid-field monitoring site on Snowbank 

Creek, downstream of confluence with 

Teigen Creek. 

Teigen Creek 

1B 

TEC1B 440508 6283727 Quarterly Upstream reference on Teigen Creek, 

just upstream of confluence with 

South Teigen Creek. 

Teigen Creek 2 TEC2 440891 6284631 Quarterly Mid-field monitoring site on Teigen 

Creek, downstream of confluence 

with South Teigen Creek. 

Bell-Irving Bell-Irving 

River 1 

BIR1 450584 6289098 Quarterly Bell-Irving River upstream of confluence 

with Teigen/Snowbank Creek; 

Reference site for TMF seepage. 

Bell-Irving 

River 2 

BIR2 464582 6268090 Quarterly Bell-Irving River downstream of 

Treaty Creek confluence;  

Far-field site for TMF discharge. 

* Samplers should ensure that sites TRC0, TRC1A, and TRC1 are always sampled on the same day

3.2 Site-specific Descriptions 

Plates 3.2-1 to 3.2-37 present site information and photographs for the 34 water quality monitoring sites 

and 22 FLB. GPS positions referenced are in UTM 9N NAD83.  
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Table 3.1-2.  Summary of Field Leach Barrels, KSM Project 

Barrel ID Deposit UTM Easting UTM Northing Test Start Date 

FLB 1 Mitchell 420176 6261006 12-Jul-09 

FLB 2 Mitchell 420176 6261006 12-Jul-09 

FLB 3 Mitchell 420176 6261006 12-Jul-09 

FLB 4 Mitchell 420176 6261006 12-Jul-09 

FLB 5 Mitchell 420176 6261006 19-Sep-09 

FLB 6 Mitchell 420176 6261006 22-Oct-09 

FLB 7 Mitchell 420176 6261006 22-Oct-09 

FLB 8 Mitchell 420176 6261006 22-Oct-09 

FLB 9 Kerr 420176 6261006 22-Oct-09 

FLB 10 Sulphurets 420176 6261006 22-Oct-09 

FLB 11 Kerr/Sulphurets 420176 6261006 22-Oct-09 

FLB 12 Mitchell 420176 6261006 22-Oct-09 

FLB 13 Mitchell 420176 6261006 5-Jun-11 

FLB 14 Sulphurets 420176 6261006 5-Jun-11 

FLB 15 Mitchell 420176 6261006 5-Jun-11 

FLB 16 Mitchell 420176 6261006 5-Jun-11 

FLB 17 Mitchell 420176 6261006 4-Jun-11 

FLB 19 Kerr 418989 6265112 8-Aug-15 

FLB 20 Sulphurets 418989 6265112 8-Aug-15 

FLB 21 Mitchell 418989 6265112 8-Aug-15 

FLB 22 Non-deposit (Bowser Lake) 438787 6279492 8-Aug-15 

FLB 18 (Blank) N/A 420176 6261006 4-Jun-11 
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3.2.1 Monthly Sampling Sites 

Site ID MC1A-US Watershed Mitchell / McTagg 

GPS Position 423,594 – 6,265,726 Site History 2010 to 2017 

 

Plate 3.2-1.  Site MC1A-US 

Site and Access Description: 

Upper Mitchell Creek near toe of 

Mitchell Glacier. Helicopter 

accessible. Complex ATES rating. 

 

Site ID MC1 Watershed Mitchell / McTagg 

GPS Position 420,887 – 6,265,290 Site History 2007 to 2017 

 

Plate 3.2-2.  Site MC1 

Site and Access Description: 

Upper Mitchell Creek. Helicopter 

accessible. Complex ATES rating. 
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Site ID MC1B Watershed Mitchell / McTagg 

GPS Position 419,105 – 6,264,983 Site History 2015 to 2017 

 

Plate 3.2-3.  Site MC1B 

Site and Access Description: 

Upper Mitchell Creek. Helicopter 

accessible. Complex ATES rating. 

 

Site ID MC2 Watershed Mitchell / McTagg 

GPS Position 416,508 – 6,262,620 Site History 2010 to 2017 

 

Plate 3.2-4.  Site MC2 

Site and Access Description: 

Mitchell Creek above confluence 

with Sulphurets Creek. Helicopter 

accessible. Simple ATES rating. 
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Site ID SC0 Watershed Sulphurets 

GPS Position 422,494 – 6,261,611 Site History 2012 to 2017 

 

Plate 3.2-5.  Site SC0 

Site and Access Description: 

Upper Sulphurets Creek, upstream 

of Sulphurets Lake. Helicopter 

accessible. Complex ATES rating. 

 

Site ID SC1 Watershed Sulphurets 

GPS Position 418,178 – 6,261,561 Site History 2007 to 2017 

 

Plate 3.2-6.  Site SC1 

Site and Access Description: 

Upper Sulphurets Creek, upstream 

of Ted Morris Creek. Helicopter 

accessible. Simple ATES rating. 

Site ID SC2 Watershed Sulphurets 
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GPS Position 415,127 – 6,262,273 Site History 2008 to 2017 

 

Plate 3.2-7.  Site SC2 

Site and Access Description: 

Sulphurets Creek, downstream of 

confluence with Mitchell Creek. 

Helicopter accessible. Simple 

ATES rating. 

 

Site ID SC3 Watershed Sulphurets 

GPS Position 408,001 – 6,261,574 Site History 2007 to 2017 

 

Plate 3.2-8.  Site SC3 

Site and Access Description: 

Sulphurets Creek, upstream of 

confluence with Unuk River, 

downstream of the cascades. 

Helicopter accessible. Simple 

ATES rating. 
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Site ID STC1 Watershed Unuk 

GPS Position 419,934 – 6,280,533 Site History New in 2018 

 

Plate 3.2-9.  Site STC1 

Site and Access Description: 

Storie Creek, upstream of Unuk 

River, downstream of Iron Cap 

glacier discharge Helicopter 

accessible.  

 

Site ID TRC0 Watershed Treaty 

GPS Position 431,175 – 6,274,195 Site History 2011 to 2017 

 

Plate 3.2-10.  Site TRC0 

Site and Access Description: 

Upper Treaty Creek near toe of 

Treaty Glacier. Helicopter 

accessible. Complex ATES rating. 

  



SOP# KSM-01-AP-2017 SURFACE WATER QUALITY 

Version E.1 (March 2017) 15 

KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

 

Site ID TRC1A Watershed Treaty 

GPS Position 435,162 – 6,274,720 Site History 2015 to 2017 

 

Plate 3.2-11.  Site TRC1A 

Site and Access Description: 

Upper Treaty Creek. Helicopter 

accessible. Complex ATES rating. 

 

Site ID TRC1 Watershed Treaty 

GPS Position 435,452 – 6,274,827 Site History 2008 to 2017 

 

Plate 3.2-12.  Site TRC1 

Site and Access Description: 

Upper Treaty Creek. Helicopter 

accessible. Challenging ATES 

rating. 
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Site ID STE1A Watershed Teigen 

GPS Position 443,985 – 6,276,533 Site History 2010 to 2017 

 

Plate 3.2-13.  Site STE1A 

Site and Access Description: 

Upper South Teigen Creek. 

Helicopter accessible. Simple 

ATES rating. 

 

Site ID STE1 Watershed Teigen 

GPS Position 441,998 – 6,277,635 Site History 2008, 2009, 2013 to 2017 

 

Plate 3.2-14.  Site STE1 

Site and Access Description: 

Upper South Teigen Creek. 

Helicopter accessible. Simple 

ATES rating. 
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Site ID STE1B Watershed Teigen 

GPS Position 441,536 – 6,278,199 Site History 2015 to 2017 

 

Plate 3.2-15.  Site STE1B 

Site and Access Description: 

Upper South Teigen Creek. 

Helicopter accessible. 

Challenging ATES rating. 
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3.2.2 Quarterly Sampling Sites 

Site ID MCTR Watershed Mitchell / McTagg 

GPS Position 418,645 – 6,264,904 Site History 2008 to 2017 

 

Plate 3.2-16.  Site MCTR 

Site and Access Description: 

McTagg Creek, upstream of 

confluence with Mitchell Creek. 

Helicopter accessible. Simple 

ATES rating. 

 

Site ID GC-1 Watershed Gingras 

GPS Position 416,295 – 6,262,639 Site History 2007 to 2017 

 

Plate 3.2-17.  Site GC-1 

Site and Access Description: 

Gingras Creek, upstream of 

confluence with Sulphurets Creek. 

Helicopter accessible. Simple 

ATES rating. 
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Site ID SCT Watershed Sulphurets 

GPS Position 416,821 – 6,259,507 Site History 2008 to 2017 

 

Plate 3.2-18.  Site SCT 

Site and Access Description: 

Upper Ted Morris Creek. 

Helicopter accessible. Complex 

ATES rating. 

 

Site ID UR1A Watershed Unuk 

GPS Position 407,466 – 6,262,103 Site History 2008 to 2017 

 

Plate 3.2-19.  Site UR1A 

Site and Access Description: 

Unuk River, upstream of 

confluence with Sulphurets Creek, 

downstream of confluence with 

Coulter Creek. Helicopter 

accessible. Simple ATES rating. 
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Site ID UR1 Watershed Unuk 

GPS Position 406,723 – 6,259,606 Site History 2008 to 2017 

 

Plate 3.2-20.  Site UR1 

Site and Access Description: 

Unuk River, downstream of 

confluence with Sulphurets Creek, 

upstream of confluence with 

South Unuk River. Helicopter 

accessible. Simple ATES rating. 

 

Site ID UR2 Watershed Unuk 

GPS Position 393,969 – 6,245,694 Site History 2008 to 2017 

 

Plate 3.2-21.  Site UR2 

Site and Access Description: 

Unuk River, upstream of the BC-

Alaska border. In BC Border Lake 

Provincial Park (permit required). 

Helicopter accessible. Simple 

ATES rating. 
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Site ID SUNR Watershed South Unuk 

GPS Position 410,696 – 6,247,064 Site History 2008 to 2017 

 

Plate 3.2-22.  Site SUNR 

Site and Access Description: 

Upper South Unuk River. 

Helicopter accessible. 

Challenging ATES rating. 

 

Site ID NTR2 Watershed Treaty 

GPS Position 447,512 – 6,271,628 Site History 2008 to 2017 

 

Plate 3.2-23.  Site NTR2 

Site and Access Description: 

North Treaty Creek, upstream of 

confluence with Treaty Creek. 

Helicopter accessible. Simple 

ATES rating. 
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Site ID TRC1B Watershed Treaty 

GPS Position 446,656 – 6,271,402 Site History 2011 to 2017 

 

Plate 3.2-24.  Site TRC1B 

Site and Access Description: 

Treaty Creek, upstream of North 

Treaty Creek. Helicopter 

accessible. Simple ATES rating. 

 

Site ID TRC2 Watershed Treaty 

GPS Position 449,071 – 6,269,971 Site History 2008 to 2017 

 

Plate 3.2-25.  Site TRC2 

Site and Access Description: 

Treaty Creek, downstream of 

North Treaty Creek. Helicopter 

accessible. Simple ATES rating. 
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Site ID TRC3 Watershed Treaty 

GPS Position 456,592 – 6,269,436 Site History 2008 to 2017 

 

Plate 3.2-26.  Site TRC3 

Site and Access Description: 

Lower Treaty Creek. Helicopter 

accessible. Challenging ATES 

rating. 

 

Site ID STE2 Watershed Teigen 

GPS Position 440,319 – 6,280,762 Site History 2008 to 2017 

 

Plate 3.2-27.  Site STE2 

Site and Access Description: 

South Teigen Creek. Helicopter 

accessible. Challenging ATES 

rating. 
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Site ID STE3 Watershed Teigen 

GPS Position 440,798 – 6,283,737 Site History 2010 to 2017 

 

Plate 3.2-28.  Site STE3 

Site and Access Description: 

South Teigen Creek, above 

confluence with Teigen Creek. 

Helicopter accessible. Simple 

ATES rating. 

 

Site ID SNO1 Watershed Teigen 

GPS Position 443,408 – 6,290,190 Site History 2008, 2009, 2012 to 2017 

 

Plate 3.2-29.  Site SNO1 

Site and Access Description: 

Snowbank Creek, upstream of 

confluence with Teigen Creek. 

Helicopter and road accessible. 

Simple ATES rating. 
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Site ID SNO2 Watershed Teigen 

GPS Position 445,983 – 6,288,319 Site History 2008 to 2017 

 

Plate 3.2-30.  Site SNO2 

Site and Access Description: 

Snowbank Creek, downstream of 

confluence with Teigen Creek. 

Helicopter accessible. Simple 

ATES rating. 

 

Site ID TEC1B Watershed Teigen 

GPS Position 440,508 – 6,283,727 Site History 2011 to 2017 

 

Plate 3.2-31.  Site TEC1B 

Site and Access Description: 

Teigen Creek, upstream of 

confluence with South Teigen 

Creek. Helicopter accessible. 

Simple ATES rating. 
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Site ID TEC2 Watershed Teigen 

GPS Position 440,891 – 6,284,631 Site History 2008 to 2017 

 

Plate 3.2-32.  Site TEC2 

Site and Access Description: 

Teigen Creek. Helicopter accessible. Simple ATES rating. 

 

Site ID BIR1 Watershed Bell-Irving 

GPS Position 450,584 – 6,289,098 Site History 2008 to 2017 

 

Plate 3.2-33.  Site BIR1 

Site and Access Description: 

Bell-Irving River, upstream of 

confluence with Snowbank Creek. 

Helicopter accessible. Simple 

ATES rating. 
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Site ID BIR2 Watershed Bell-Irving 

GPS Position 464,582 – 6,268,090 Site History 2008 to 2017 

 

Plate 3.2-34.  Site BIR2 

Site and Access Description: 

Bell-Irving River, downstream of 

confluence with Treaty Creek. 

Helicopter accessible. Simple 

ATES rating. 

3.2.3 Field Leach Barrels 

Site ID FLB Watershed N/A 

GPS Position Sulphurets Camp Site History 2008 to 2017 

 

Plate 3.2-35.  KSM Camp Mine Site FLB 

Site and Access Description: 

In KSM Camp. 
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Site ID FLB Watershed N/A 

GPS Position 418,988 – 6,265,111 Site History 2015 to 2017 

 

Plate 3.2-36.  Mitchell/McTagg Valley Mine Site FLB 

Site and Access Description: 

Confluence of Mitchell and McTagg 

valleys. Helicopter accessible. 

Simple ATES rating. 

 

Site ID FLB Watershed N/A 

GPS Position 438,786 – 6,279,492 Site History 2015 to 2017 

 

Plate 3.2-37.  PTMA FLB 

Site and Access Description: 

Teigen Valley, near footprint of 

TMF. Helicopter accessible. 

Challenging ATES rating. 
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4. ACCESS AND SAFETY 

In addition to the general safety concerns when working outdoors in a remote environment (e.g., wildlife, 

communication, exposure, helicopters), this section describes the specific safety requirements needed to 

complete the water quality sampling. 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 

fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 

regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 

helicopter briefing.  

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 

kit will be carried at all times when in the field. 

4.3 Wildlife 

All personnel will have bear aware safety training. This involves ensuring bear awareness training is up-to-

date by watching bear aware videos and carrying a bear kit on their person. A bear kit will contain bear 

spray and noise deterrent device (i.e., bear bangers and flares) and each field personnel will be familiar 

with using these items. Upon arrival to camp and prior to field work, communication protocols will be 

established with the helicopter pilot and camp regarding bear encounters and sightings. Each field team 

will be equipped with a functioning Project issued radio, SPOT device and Satellite (SAT) phone for 

emergencies in order to facilitate communication from remote locations.  

4.4 Chemicals 

Hazardous chemicals are required for this program, including hydrochloric acid, nitric acid, sulphuric 

acid, and sodium hydroxide. Material Safety Data Sheets (MSDS; Appendix 3) will be carried in the field. 

Crew will only dispense chemicals in a controlled environment, away from the stream. Crew will wear 

appropriate protection when handling chemicals, including goggles and nitrile gloves. 

4.5 Swiftwater 

Field crew will include at least one personnel with Swiftwater Rescue Technician (SRT-1) certification. 

The field crew will wear swiftwater PFDs with whistle when working in and around the water. Crew will 

carry swiftwater kit (throw bags, line, carabiners, pulleys, webbing, knife) when in the field that will be 

placed near the stream at each site in case of emergency. Crew with swiftwater training will wear a 

belted throw bag.  

Crew will identify hazardous areas before entering water at each site and plan to work in safe area. Crew 

will discuss rescue options for site. If determined to be unsafe, crew has the right to refuse unsafe work. 

4.6 Avalanches  

During months with avalanche risk, the Seabridge Avalanche Safety Plan will be followed. Field crew will 

attend scheduled avalanche safety training sessions, complete an avalanche matrix prior to each field 

trip, and appropriately use Seabridge-supplied avalanche technicians to access sites with avalanche risk 

greater than Simple (green sites).  
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Appendix 1 

Field Sampling Data Sheets 
 

1.  Stream Water Quality Sampling Data Sheet 

2.  Field Leach Barrel Sampling Data Sheet 





ML/ARD Leach Barrel/Pad Water Quality Sampling 
Field Data Form 

Project: Leach Barrel ID: 

  

Date (dd/mm/yy):  Weather in last 24 hours: 

  

Sampling Personnel:  

  

Field measurements 

Vol in collection pail (L or cm)  

Overtop? Vol 2
nd

 pail (L or cm)  

pH  

Conductivity (µS/cm)  

Temperature (°C)  

DO (%)  

DO (mg/L)  

TDS (g/L)  

ORP (mV)  

Samples Collected (in order of preference) 

Bottle Sample Dup Preserve 

Dissolved metals (250ml plastic) □ □ - 

Physical parameters (1L plastic) □ □ - 

Total metals (250ml plastic) □ □ HNO3 

Nutrients (250ml amber glass) □ □ H2SO4 

Total mercury  □ □ HCl 

Dissolved mercury □ □ Filter + HCl 

Duplicate Sample ID    

Was a field or travel blank processed at this station (specify)? 

__________ 

Photographs 

Collection pail prior to sampling □ 

Top down of field barrel □ 

Other (specify):  

 

ML/ARD Leach Barrel/Pad Water Quality Sampling 
Field Data Form 

Project: Leach Barrel ID: 

  

Date (dd/mm/yy):  Weather in last 24 hours: 

  

Sampling Personnel:  

  

Field measurements 

Vol in collection pail (L or cm)  

Overtop? Vol in 2
nd

 pail (L or cm)  

pH  

Conductivity (µS/cm)  

Temperature (°C)  

DO (%)  

DO (mg/L)  

TDS (g/L)  

ORP (mV)  

Samples Collected (in order of preference) 

Bottle Sample Dup Preserve 

Dissolved metals (250ml plastic) □ □ - 

Physical parameters (1L plastic) □ □ - 

Total metals (250ml plastic) □ □ HNO3 

Nutrients (250ml amber glass) □ □ H2SO4 

Total mercury  □ □ HCl 

Dissolved mercury □ □ Filter + HCl 

Duplicate Sample ID    

Was a field or travel blank processed at this station (specify)? 

__________ 

Photographs 

Collection pail prior to sampling □ 

Top down of field barrel □ 

Other (specify):  

 

  



 

Maintenance 

Collection pail emptied  

Pail cleaned/rinsed with distilled water  

Pail covered (not sealed) and lid secure  

Labels of barrels/pads still visible  

Caulking on joints still intact  

1
st

 trip of the year measure depth of core in 

blue barrel 

 

Last trip of year measure depth of core in blue 

barrel 

 

  

Observations 
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Appendix 2 

Sample Chain-of-custody ALS Form 



of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

Reference WATER R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report 1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R

IO
R

IT
Y

 

(B
u

s
in

e
s
s
 D

a
y
s
)

4 day [P4]

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

E
M

E
R

G
E

N
C

Y

V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u

m
b

e
r 

o
f 
C

o
n

ta
in

e
rs

Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

G
E

N
E

R
A

L
 P

A
R

A
M

E
T

E
R

S
 /

 A
N

IO
N

S

T
O

T
A

L
 M

E
T

A
L

S

D
IS

S
O

L
V

E
D

 M
E

T
A

L
S

T
O

T
A

L
 M

E
R

C
U

R
Y

D
IS

S
O

L
V

E
D

 M
E

R
C

U
R

Y

N
U

T
R

IE
N

T
S

 (
T

O
C

)

T
O

T
A

L
 A

N
D

 W
A

D
 C

Y
A

N
ID

E

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #: PO#

0444849-0001 Routing Code:
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ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

MC1A-US  Mitchell Creek 1A US

MC1 Mitchell Creek 1 - (E299531)

MC1B Mitchell Creek 1B

MC2 Mitchell Creek 2  (E299532)

SC0 Sulphurets Creek 0

SC1 Sulphurets Creek 1

SC2 Sulphurets Creek 2

SC3 Sulphurets Creek 3

STC1 Storie Creek

STE1A South Teigen Creek 1A

STE1 South Teigen Creek 1

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P F/P P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

WATER R R R R R R R

DUP 2 WATER R R R R R R R

QA/QC WATER R R R R R R R R R

QA/QC WATER R R R R R R R R R

WATER

WATER

WATER

WATER

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report 1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R

IO
R

IT
Y
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4 day [P4]

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

E
M

E
R

G
E

N
C

Y

V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u
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b
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f 
C
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n
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Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET
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ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #: PO#

0444849-0001 Routing Code:

T
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ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

STE1B South Teigen Creek 1B

TRC0 Treaty Creek 0

TRC1A Treaty Creek 1A

TRC1 Treaty Creek 1

TRAVEL BLANK

DUP 1

FIELD BLANK

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by: Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

FLB11

FLB12

FLB9

FLB10

FLB7

FLB8

FLB3

FLB4

FLB5

FLB6

FLB1

FLB2

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:
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0444849-0001 Routing Code:

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #: (Q49150) PO#
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V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u
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b
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Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R

IO
R

IT
Y

 

(B
u

s
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e
s
s
 D

a
y
s
)

4 day [P4]

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

mailto:EZRA.KULCZYCKI@ERM.COM#
http://www.alsglobal.com/#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM Mine Site WATER R R R R R R

KSM PTMA WATER R R R R R R

WATER R R R R R R

WATER R R R R R R

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by: Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

DUP1

DUP2

FLB21

FLB22

FLB15

FLB16

FLB18

FLB13

FLB14

FLB20

FLB17

FLB19

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

0444849-0001 Routing Code:

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #:(Q49150) PO#
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V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u
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b
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r 
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C

o
n
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e
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Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R

IO
R

IT
Y
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)

4 day [P4]

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

mailto:EZRA.KULCZYCKI@ERM.COM#
http://www.alsglobal.com/#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

QA/QC WATER R R R R R R

QA/QC WATER R R R R R R

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by: Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Travel Blank

Field Blank

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

0444849-0001 Routing Code:

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #:(Q49150) PO#
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V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u
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b
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n
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in
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rs

Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R

IO
R

IT
Y
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4 day [P4]

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

mailto:EZRA.KULCZYCKI@ERM.COM#
http://www.alsglobal.com/#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

Reference

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878

Page

www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report 1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
R
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4 day [P4]

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM
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V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below
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Select Invoice Distribution:
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Sample Type
(dd-mmm-yy) (hh:mm)

ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

MCTR (E299670) - McTagg Creek Reference - 

GC-1 - Gingras Creek 1

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  

MC1A-US  Mitchell Creek 1A US

MC1 Mitchell Creek 1 - (E299531)

MC1B Mitchell Creek 1B

MC2 (E299532) - Mitchell Creek 2

SC2 Sulphurets Creek 2

SCT - Ted Morris Creek

SC0 Sulphurets Creek 0

SC3 Sulphurets Creek 3

STC1 Storie Creek

SC1 Sulphurets Creek 1

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#
mailto:EZRA.KULCZYCKI@ERM.COM#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

KSM Mine Site WATER R R R R R R R

Reference WATER R R R R R R R

WATER R R R R R R R

WATER R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878
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www.alsglobal.com

Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report 1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
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4 day [P4]

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

SMITHERS, BC EZRA.KULCZYCKI@ERM.COM
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V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u

m
b

e
r 

o
f 
C

o
n

ta
in

e
rs

Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

G
E

N
E

R
A

L
 P

A
R

A
M

E
T

E
R

S
 /

 A
N

IO
N

S

T
O

T
A

L
 M

E
T

A
L

S

D
IS

S
O

L
V

E
D

 M
E

T
A

L
S

T
O

T
A

L
 M

E
R

C
U

R
Y

D
IS

S
O

L
V

E
D

 M
E

R
C

U
R

Y

N
U

T
R

IE
N

T
S

 (
T

O
C

)

T
O

T
A

L
 A

N
D

 W
A

D
 C

Y
A

N
ID

E

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #:(Q49150) PO#

0444849-0001 Routing Code:
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ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

UR2- Unuk River 2

SUNR - South Unuk River

DUP2

UR1A - Unuk River 1A

UR1 - Unuk River 1

STE1 South Teigen Creek 1

DUP1

STE1A South Teigen Creek 1A

STE1B South Teigen Creek 1B

STE2 -South Teigen Creek 2

STE3 - South Teigen Creek 3

TEC1B - Teigen Creek 1B

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

 Date:  Received by: Date: Time:  Received by:  Date: Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#
mailto:EZRA.KULCZYCKI@ERM.COM#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

KSM PTMA WATER R R R R R R R R R

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number: 15 - 

Canada Toll Free: 1 800 668 9878
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Contact and company name below will appear on the final report Report Format / Distribution

 ERM CONSULTANTS CANADA Select Report Format:

WADE BRUNHAM Quality Control (QC) Report with Report 1  Business day [E1]

250-877-7838 3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report Select Distribution: 2 day [P2]P
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SMITHERS, BC EZRA.KULCZYCKI@ERM.COM

E
M

E
R

G
E

N
C

Y

V0J2N0 Bart.DeBaere@erm.com Analysis Request

Invoice Distribution Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below

N
u

m
b

e
r 

o
f 
C

o
n

ta
in

e
rs

Select Invoice Distribution:

SEABRIDGE GOLD ELIZABETH@SEABRIDGEGOLD.NET

G
E

N
E

R
A

L
 P

A
R

A
M

E
T

E
R

S
 /

 A
N

IO
N

S

T
O

T
A

L
 M

E
T

A
L

S

D
IS

S
O

L
V

E
D

 M
E

T
A

L
S

T
O

T
A

L
 M

E
R

C
U

R
Y

D
IS

S
O

L
V

E
D

 M
E

R
C

U
R

Y

N
U

T
R

IE
N

T
S

 (
T

O
C

)

T
O

T
A

L
 A

N
D

 W
A

D
 C

Y
A

N
ID

E

ELIZABETH MILLER KSMADMIN@SEABRIDGEGOLD.NET

Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #:(Q49150) PO#

0444849-0001 Routing Code:
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ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

TEC2 - Teigen Creek 2

SNO1 - Snowbank Creek 1

SNO2 - Snowbank Creek 2

NTR2 - Treaty Creek Near Field 2

TRC0 - Treaty Creek 0

TRC1A - Treaty Creek 1A

TRC1 - Treaty Creek 1

TRC1B - Treaty Creek 1B

TRC2 - Treaty Creek 2

TRC3 - Treaty Creek 3

BIR1 - Bell Irving River 1

BIR2 - Bell Irving River 2

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System? Ice Cubes

Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:  Date:  Received by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#
mailto:EZRA.KULCZYCKI@ERM.COM#


of

Report To Select Service Level Below - Please confirm all E&P TATs with your AM - surcharges will apply

Company: Regular [R]

Contact:

Phone:

Street: Email 1 or Fax

City/Province: Email 2 For tests that can not be performed according to the service level selected, you will be contacted.

Postal Code: Email 3

Invoice To Same as Report To  

Copy of Invoice with Report  P P F/P P P P F/P

Company: Email 1 or Fax

Contact: Email 2 

AFE/Cost Center:

Job #: Major/Minor Code:

PO / AFE: Requisitioner:

LSD: Location:

Sample Identification and/or Coordinates

(This description will appear on the report)

WATER R R R R R R R R R

WATER R R R R R R R R R

WATER R R R R R R R R R

FIELD BLANK

TRAVEL BLANK

Frozen o SIF Observations Yes o No o

Ice Packs o o Custody seal intact Yes o No o
Cooling Initiated o

 Time:

Failure to complete all portions of this form may delay analysis. Please fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as specified on the back page of the white - report copy.

1. If any water samples are taken from a Regulated Drinking Water (DW)  System, please submit using an Authorized DW COC form.

4 day [P4]

3790 ALFRED AVENUE WADE.BRUNHAM@ERM.COM Date and Time Required for all E&P TATs: dd-mmm-yy  hh:mm

Page
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Contact and company name below will appear on the final report Report Format / Distribution

3 day [P3] Same Day, Weekend or 

Statutory holiday [E0]Company address below will appear on the final report

 ERM CONSULTANTS CANADA Select Report Format:
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DUP3

Chain of Custody (COC) / Analytical 

Request Form Affix ALS barcode label here
(lab use only)

COC Number:

1  Business day [E1]

250-877-7838

Invoice Distribution

15 - 

Canada Toll Free: 1 800 668 9878

V0J2N0 Bart.DeBaere@erm.com Analysis Request

Select Distribution: 2 day [P2]P
R

IO
R

IT
Y

 

(B
u

s
in

e
s
s
 D

a
y
s
)

WADE BRUNHAM Quality Control (QC) Report with Report

Indicate Filtered (F), Preserved (P) or Filtered and Preserved (F/P) below
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Project Information Oil and Gas Required Fields (client use)

ALS Account # / Quote #:(Q49150) PO#
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ALS Lab Work Order #  (lab use only) ALS Contact: Sampler:

ALS Sample # 

(lab use only)
Field Site ID

Date   Time  
Sample Type

(dd-mmm-yy) (hh:mm)

DUP1

DUP2

Ice Cubes

 Drinking Water (DW) Samples
1
 (client use)

Special Instructions / Specify Criteria to add on report by clicking on the drop-down list below 

(electronic COC only)

SAMPLE CONDITION AS RECEIVED (lab use only)

Are samples taken from a Regulated DW System?

 Date: Date: Time:  Received by:  Date:

Are samples for human drinking water use?  INIITIAL COOLER TEMPERATURES ºC  FINAL COOLER TEMPERATURES ºC

 Received by: Time:

REFER TO BACK PAGE FOR ALS LOCATIONS AND SAMPLING INFORMATION WHITE - LABORATORY COPY        YELLOW - CLIENT COPY   OCTOBER 2015 FRONT

SHIPMENT RELEASE (client use)  INITIAL SHIPMENT RECEPTION (lab use only) FINAL SHIPMENT RECEPTION (lab use only)

 Released by:

EDD (DIGITAL)EXCELPDF Standard TAT if received by 3 pm - business days - no surcharges apply

EMAIL MAIL

Compare Results to Criteria on Report - provide details below if box checked

FAX

FAXEMAIL MAIL

YES NO

YES NO

YES NO

YES NO

YES NO

http://www.alsglobal.com/#
mailto:EZRA.KULCZYCKI@ERM.COM#


SOP# KSM-01-AP-2017 SURFACE WATER QUALITY 

Version E.1 (March 2017) 

KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

Appendix 3 

Material Safety Data Sheets for 
Hazardous Chemicals 
 

1.  Hydrochloric Acid 

2.  Nitric Acid, 65-67% 

3.  Sodium Hydroxide Solutions, 40-50% 

4.  Sulfuric Acid, Trace Metal Grade 



 

Material Safety Data Sheet

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name Hydrochloric acid

Cat No. A142-212; A142P-19; A142P-20; A144-212; A144-212LC; A144-500; A144-
500LB; A144-500LC; A144-612GAL; A144C-212; A144C-212EA; A144P-
19; A144P-20; A144S-212; A144S-212EA; A144S-500; A144SI-212; A466-
1; A466-2; A466-2LC; A466-250; A466-500; A481-212; A481-212LC;
S71942SC; S71943; S71943ND; S80038; SA49

Synonyms Muriatic acid; Hydrogen chloride; HCl (Technical/Certified ACS Plus/Optima/NF/FCC)

Recommended Use Laboratory chemicals

2. HAZARDS IDENTIFICATION

Target Organs Skin, Respiratory system, Eyes, Gastrointestinal tract (GI), Liver, Kidney, Teeth

Potential Health Effects

Acute Effects
Principle Routes of Exposure

Eyes Causes burns. Corrosive to the eyes and may cause severe damage including blindness.
Skin Causes burns. Avoid contact with skin.
Inhalation Causes burns. Inhalation of vapors in high concentration may cause irritation of respiratory

system.
Ingestion Ingestion causes burns of the upper digestive and respiratory tract.

_____________________________________________________________________________________________

Page  1 / 9

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 001-
703-527-3887

DANGER!

Revision Number 3

Emergency Overview

Creation Date  24-Aug-2009 Revision Date 31-Jan-2013

Corrosive to metals. Causes burns by all exposure routes. May cause irritation of respiratory tract.

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Appearance Colorless Physical State  Liquid Odor pungent



_____________________________________________________________________________________________

Chronic Effects Experiments have shown reproductive toxicity effects on laboratory animals. May cause
adverse liver effects. May cause adverse kidney effects. Chronic exposure to corrosive
fumes/gases may cause erosion of the teeth followed by jaw necrosis.  Bronchial irritation with
chronic cough and frequent attacks of pneumonia are common.  Gastrointestinal disturbances
may also be seen.

See Section 11 for additional Toxicological information.

Aggravated Medical Conditions Preexisting eye disorders. Skin disorders.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Haz/Non-haz
Component CAS-No Weight %

Water 7732-18-5 62-65
Hydrochloric acid 7647-01-0 35-38

4. FIRST AID MEASURES

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention
is required.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation
if victim ingested or inhaled the substance; induce artificial respiration with a respiratory
medical device. Immediate medical attention is required.

Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.

Notes to Physician Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Flash Point No information available.
Method - No information available.

Autoignition Temperature No information available.
Explosion Limits

Upper No data available
Lower No data available

Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to
extinguish surrounding fire..

Unsuitable Extinguishing Media No information available.

Hazardous Combustion Products No information available.

Sensitivity to mechanical impact No information available.
Sensitivity to static discharge No information available.

Specific Hazards Arising from the Chemical
Corrosive Material. Causes burns by all exposure routes. Thermal decomposition can lead to release of irritating gases and vapors.

_____________________________________________________________________________________________
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Revision Date 31-Jan-2013Thermo Fisher Scientific  - Hydrochloric acid



_____________________________________________________________________________________________

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective
gear.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to safe
areas. Keep people away from and upwind of spill/leak. Do not get in eyes, on skin, or on
clothing.

Environmental Precautions Should not be released into the environment.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal..

7. HANDLING AND STORAGE

Handling Use only under a chemical fume hood. Wear personal protective equipment. Do not breathe
vapors or spray mist. Do not get in eyes, on skin, or on clothing. Do not ingest.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers are
close to the workstation location.

Exposure Guidelines

Component ACGIH TLV OSHA PEL NIOSH IDLH
Hydrochloric acid Ceiling: 2 ppm Ceiling: 5 ppm

Ceiling: 7 mg/m3

(Vacated) Ceiling: 5 ppm
(Vacated) Ceiling: 7 mg/m3

IDLH: 50 ppm
Ceiling: 5 ppm

Ceiling: 7 mg/m3

Component Quebec Mexico OEL (TWA) Ontario TWAEV
Hydrochloric acid Ceiling: 5 ppm

Ceiling: 7.5 mg/m3
Peak: 5 ppm

Peak: 7 mg/m3
CEV: 2 ppm

NIOSH IDLH: Immediately Dangerous to Life or Health

Personal Protective Equipment
Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166
Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure
Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits
are exceeded or if irritation or other symptoms are experienced

_____________________________________________________________________________________________
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9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State Liquid
Appearance Colorless
Odor pungent
Odor Threshold No information available.
pH < 1
Vapor Pressure  125 mbar  @  20 °C
Vapor Density  (Air = 1.0)
Viscosity 1.8 mPa.s @ 15°C
Boiling Point/Range 57°C / 135°F@ 760 mmHg
Melting Point/Range -35°C / -31°F
Decomposition temperature No information available.
Flash Point No information available.
Evaporation Rate No information available.
Specific Gravity 1.18
Solubility Soluble in water
log Pow No data available
Molecular Weight 55.55
Molecular Formula HCl.H2O

10. STABILITY AND REACTIVITY

Stability Stable under normal conditions.

Conditions to Avoid Incompatible products. Excess heat.

Incompatible Materials Strong oxidizing agents, Reducing agents, Bases, Metals

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2), Hydrogen chloride
gas

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions . None under normal processing..

11. TOXICOLOGICAL INFORMATION

Acute Toxicity

Product Information

Component Information
Component LD50 Oral LD50 Dermal LC50 Inhalation

Hydrochloric acid 700 mg/kg  ( Rat ) 5010 mg/kg  ( Rabbit ) Not listed

Irritation Causes burns by all exposure routes

Toxicologically Synergistic
Products

No information available.

_____________________________________________________________________________________________
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Chronic Toxicity

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component ACGIH IARC NTP OSHA Mexico
Hydrochloric acid Not listed group 3 Not listed Not listed Not listed

IARC: (International Agency for Research on Cancer)
IARC: (International Agency for Research on Cancer)
Group 1 - Carcinogenic to Humans
Group 2A - Probably Carcinogenic to Humans
Group 2B - Possibly Carcinogenic to Humans

Sensitization No information available.

Mutagenic Effects Mutagenic effects have occurred in experimental animals.

Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals.

Developmental Effects Developmental effects have occurred in experimental animals.

Teratogenicity Teratogenic effects have occurred in experimental animals..

Other Adverse Effects See actual entry in RTECS for complete information.

Endocrine Disruptor Information No information available

12. ECOLOGICAL INFORMATION

Ecotoxicity

Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Hydrochloric acid Not listed 282 mg/L LC50 96 h Not listed Not listed

Persistence and Degradability No information available

Bioaccumulation/ Accumulation No information available

Mobility .

13. DISPOSAL CONSIDERATIONS

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste.  Chemical waste generators must also consult local, regional, and national
hazardous waste regulations to ensure complete and accurate classification.

14. TRANSPORT INFORMATION

_____________________________________________________________________________________________
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14. TRANSPORT INFORMATION
DOT

UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group II

TDG

UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group II

IATA

UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8
Packing Group II

IMDG/IMO

UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8
Packing Group II

15. REGULATORY INFORMATION

International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL
Water X X - 231-791-

2
- X - X X X

Hydrochloric acid T X - 231-595-
7

- X X X X X

Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that
comprises one of the eligibility criteria for the exemption rule.

_____________________________________________________________________________________________
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U.S. Federal Regulations

TSCA 12(b)  Not applicable

SARA 313

Component CAS-No Weight % SARA 313 - Threshold
Values %

Hydrochloric acid 7647-01-0 35-38 1.0

SARA 311/312 Hazardous Categorization
Acute Health Hazard Yes
Chronic Health Hazard Yes
Fire Hazard No
Sudden Release of Pressure Hazard No
Reactive Hazard No

Clean Water Act

Component CWA - Hazardous
Substances

CWA - Reportable
Quantities

CWA - Toxic Pollutants CWA - Priority Pollutants

Water - 1 LB - -
Hydrochloric acid X 5000 lb - -

Clean Air Act

Component HAPS Data Class 1 Ozone Depletors Class 2 Ozone Depletors
Hydrochloric acid X -

OSHA

Component Specifically Regulated Chemicals Highly Hazardous Chemicals
Hydrochloric acid - TQ: 5000 lb

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs

Hydrochloric acid 5000 lb 5000 lb

California Proposition 65
This product does not contain any Proposition 65 chemicals.

State Right-to-Know

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Hydrochloric acid X X X X X

U.S. Department of Transportation
Reportable Quantity (RQ): Y
DOT Marine Pollutant N

_____________________________________________________________________________________________
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DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product contains the following DHS chemicals:

Component DHS Chemical Facility Anti-Terrorism Standard
Hydrochloric acid 0 lb STQ (anhydrous); 11250 lb STQ (37% concentration or greater)

Other International Regulations

Mexico - Grade No information available

Canada

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all the information required by the CPR.

WHMIS Hazard Class
D1A  Very toxic materials
E    Corrosive material

16. OTHER INFORMATION

Prepared By Regulatory Affairs
Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Creation Date 24-Aug-2009

Print Date 31-Jan-2013

Revision Summary (M)SDS sections updated 2

_____________________________________________________________________________________________
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Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
material or in any process, unless specified in the text.

End of MSDS

_____________________________________________________________________________________________
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Material Safety Data Sheet 
 

1. PRODUCT AND COMPANY IDENTIFICATION

 
Product Name Nitric acid, 65-67%
 

Cat No. A206C-212; A206C4X-212
 
Synonyms Hydrogen nitrate (Certified)
 
Recommended Use Laboratory chemicals
 

 
 
 

2. HAZARDS IDENTIFICATION

 

 

 
Target Organs Eyes, Respiratory system, Skin, Teeth, Kidney, Gastrointestinal tract (GI)
 
Potential Health Effects 
 
Acute Effects 
Principle Routes of Exposure
 
 Eyes Causes severe burns. May cause blindness or permanent eye damage. 
 Skin Causes severe burns. May be harmful in contact with skin. 
 Inhalation Causes severe burns. May cause pulmonary edema. May be harmful if inhaled. 
 Ingestion Ingestion causes burns of the upper digestive and respiratory tract. May be harmful if 

swallowed. 
 
Chronic Effects Chronic exposure to corrosive fumes/gases may cause erosion of the teeth followed by jaw 

necrosis.  Bronchial irritation with chronic cough and frequent attacks of pneumonia are 
common.  Gastrointestinal disturbances may also be seen. May cause adverse kidney effects. 
Experiments have shown reproductive toxicity effects on laboratory animals. 

 

 
_____________________________________________________________________________________________ 
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DANGER!

Revision Number 1

Emergency Overview 

Creation Date  29-Jan-2010 Revision Date 29-Jan-2010

Oxidizer: Contact with combustible/organic material may cause fire. Causes severe burns by all exposure routes. May 
cause pulmonary edema. 

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 703-
527-3887

odor strong AcridAppearance Clear Colorless Light yellow Physical State  Liquid



_____________________________________________________________________________________________ 
 

See Section 11 for additional Toxicological information. 
 
Aggravated Medical Conditions Preexisting eye disorders. Skin disorders. 
  

3. COMPOSITION/INFORMATION ON INGREDIENTS

 
Haz/Non-haz 

Component CAS-No Weight %
Nitric acid 7697-37-2 65 - 67

Water 7732-18-5 33 - 35
  

4. FIRST AID MEASURES

 
Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. 

Immediate medical attention is required. 
 
Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention 

is required. 
 
Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 

if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required. 

 
Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately. 
 
Notes to Physician Treat symptomatically.
 

5. FIRE-FIGHTING MEASURES

 
Flash Point Not applicable
 Method No information available.
 
Autoignition Temperature No information available.
Explosion Limits
 Upper No data available
 Lower No data available
 
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to 

extinguish surrounding fire.. 
 
Unsuitable Extinguishing Media No information available.
 
Hazardous Combustion Products No information available.
 
 Sensitivity to mechanical impact No information available.
 Sensitivity to static discharge No information available.
 
Specific Hazards Arising from the Chemical
Oxidizer: Contact with combustible/organic material may cause fire. Corrosive Material. Causes severe burns by all exposure routes. 
Thermal decomposition can lead to release of irritating gases and vapors. 
 

 
_____________________________________________________________________________________________ 
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Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear
 

 

6. ACCIDENTAL RELEASE MEASURES

 
Personal Precautions Wear self-contained breathing apparatus and protective suit. Evacuate personnel to safe 

areas. Keep people away from and upwind of spill/leak. Ensure adequate ventilation. Do not 
get in eyes, on skin, or on clothing. 

 
Environmental Precautions Should not be released into the environment. 
 
Methods for Containment and Clean 
Up 

Soak up with inert absorbent material. Keep in suitable and closed containers for disposal. 
Keep away from clothing and other combustible materials. 

  

7. HANDLING AND STORAGE

 
Handling Wear personal protective equipment. Do not get in eyes, on skin, or on clothing. Keep away 

from clothing and other combustible materials. Do not breathe vapors/dust. Do not ingest. 
Contents under pressure. Use only under a chemical fume hood. 

 
Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Do not store near 

combustible materials. Corrosives area. 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

 
Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers are 

close to the workstation location. 
 
Exposure Guidelines
 

Component ACGIH TLV OSHA PEL NIOSH IDLH 
Nitric acid TWA: 2 ppm 

STEL: 4 ppm
(Vacated) TWA: 2 ppm 

(Vacated) TWA: 5 mg/m3 
(Vacated) STEL: 10 mg/m3 

(Vacated) STEL: 4 ppm 
TWA: 2 ppm 

TWA: 5 mg/m3

IDLH: 25 ppm 
TWA: 2 ppm 

TWA: 5 mg/m3 
STEL: 10 mg/m3 

STEL: 4 ppm

 
Component Quebec Mexico OEL (TWA) Ontario TWAEV

Nitric acid TWA: 2 ppm 
TWA: 5.2 mg/m3 
STEL: 10 mg/m3 

STEL: 4 ppm

TWA: 2 ppm 
TWA: 5 mg/m3 

STEL: 10 mg/m3 
STEL: 4 ppm

TWA: 2 ppm 
TWA: 5 mg/m3 

STEL: 10 mg/m3 
STEL: 4 ppm

 
_____________________________________________________________________________________________ 
 

Page  3 / 9
 

Instability 0 Physical hazards OX

Revision Date 29-Jan-2010

NFPA Health  4 Flammability 0

Thermo Fisher Scientific  - Nitric acid, 65-67%



_____________________________________________________________________________________________ 
 

 
NIOSH IDLH: Immediately Dangerous to Life or Health
 
Personal Protective Equipment
 Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166. 
 Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure. 
 Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced. 

  

9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical State Liquid
Appearance Clear Colorless Light yellow
odor strong Acrid
Odor Threshold No information available.
pH 1.0 (0.1M) 
Vapor Pressure 0.94 kPa (20°C)
Vapor Density No information available.
Viscosity No information available.
Boiling Point/Range 120.5°C / 248.9°F
Melting Point/Range -41°C / -41.8°F
Decomposition temperature °C No information available.
Flash Point Not applicable
Evaporation Rate No information available.
Specific Gravity 1.40
Solubility No information available.
log Pow No data available
Molecular Weight 63.02
Molecular Formula HNO3
 

10. STABILITY AND REACTIVITY

 
Stability Oxidizer: Contact with combustible/organic material may cause fire. 
 
Conditions to Avoid Incompatible products. Combustible material. Excess heat. 
 
Incompatible Materials Strong bases, Reducing agents, Organic materials, Aldehydes, 

Alcohols, Cyanides, Metals, Powdered metals, Ammonia
 
Hazardous Decomposition Products Nitrogen oxides (NOx)
 
Hazardous Polymerization Hazardous polymerization does not occur. 
 
Hazardous Reactions . None under normal processing.. 
 

11. TOXICOLOGICAL INFORMATION

 
Acute Toxicity

 

 
Component Information

 
_____________________________________________________________________________________________ 
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Component LD50 Oral LD50 Dermal LC50 Inhalation
Nitric acid Not listed Not listed 130 mg/m3  ( Rat ) 4 h 

7 mg/L  ( Rat ) 1 h
Water 90 mL/kg  ( Rat ) Not listed Not listed

 

 
Irritation Causes severe burns by all exposure routes
 
Toxicologically Synergistic 
Products 

No information available.

 
Chronic Toxicity
 
Carcinogenicity There are no known carcinogenic chemicals in this product
 

 
Sensitization No information available.
 
Mutagenic Effects No information available.
 
Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals. 
 
Developmental Effects No information available.
 
Teratogenicity Teratogenic effects have occurred in experimental animals.. 
 
Other Adverse Effects See actual entry in RTECS for complete information. 
 
Endocrine Disruptor Information No information available
 

12. ECOLOGICAL INFORMATION

 
Ecotoxicity

Do not empty into drains. 
 
Persistence and Degradability No information available
 
Bioaccumulation/ Accumulation No information available
 
Mobility . 
 

Component log Pow
Nitric acid -2.3 

Water -1.87

  

13. DISPOSAL CONSIDERATIONS

 
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 

hazardous waste.  Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification. 

 
 

 
_____________________________________________________________________________________________ 
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14. TRANSPORT INFORMATION

 
DOT

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
TDG 

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
IATA

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
IMDG/IMO

 UN-No UN2031
 Proper Shipping Name NITRIC ACID 
 Hazard Class 8
 Subsidiary Hazard Class 5.1
 Packing Group II

 
 

15. REGULATORY INFORMATION

 
All of the components in the product are on the following Inventory lists:  
 
International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL 
Nitric acid X X - 231-714-

2 
- X X X X KE-

25911 
X

Water X X - 231-791-
2

- X - X X KE-
35400 

X
 
Legend: 
X - Listed 

 
_____________________________________________________________________________________________ 
 

Page  6 / 9
 

Thermo Fisher Scientific  - Nitric acid, 65-67% Revision Date 29-Jan-2010



_____________________________________________________________________________________________ 
 

E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.  
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA. 
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.  
P - Indicates a commenced PMN substance  
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA. 
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule  
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.  
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B). 
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.  
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.  

 
U.S. Federal Regulations

 
TSCA 12(b)  Not applicable
 
SARA 313 

 
Component CAS-No Weight % SARA 313 - Threshold 

Values %
Nitric acid 7697-37-2 65 - 67 1.0 

 
SARA 311/312 Hazardous Categorization 
 Acute Health Hazard Yes
 Chronic Health Hazard No
 Fire Hazard No
 Sudden Release of Pressure Hazard No
 Reactive Hazard Yes
 
Clean Water Act  
 

Component CWA - Hazardous 
Substances 

CWA - Reportable 
Quantities  

CWA - Toxic Pollutants CWA - Priority Pollutants 

Nitric acid X 1000 lb - -

 

Clean Air Act 
Not applicable
 
OSHA  
 

Component Specifically Regulated Chemicals Highly Hazardous Chemicals 
Nitric acid - TQ: 500 lb 

 
CERCLA 
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)
 

Component Hazardous Substances RQs CERCLA EHS RQs 

Nitric acid 1000 lb 1000 lb 

 

 
_____________________________________________________________________________________________ 
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California Proposition 65 
This product does not contain any Proposition 65 chemicals.

 
State Right-to-Know 
 

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island 
Nitric acid X X X X X 

 
U.S. Department of Transportation  
Reportable Quantity (RQ): Y
DOT Marine Pollutant  N
DOT Severe Marine Pollutant  N
 
U.S. Department of Homeland Security 
This product contains the following DHS chemicals:
 

Component DHS Chemical Facility Anti-Terrorism Standard 
Nitric acid 2000 lb STQ

 
Other International Regulations 
 
Mexico - Grade No information available
 
Canada 
 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.
 
WHMIS Hazard Class
C    Oxidizing materials 
E    Corrosive material 
 

 
 

16. OTHER INFORMATION

 
Prepared By Regulatory Affairs
 Thermo Fisher Scientific

Tel: (412) 490-8929
 
Creation Date 29-Jan-2010
 
Print Date 29-Jan-2010
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Revision Summary "***", and red text indicates revision
 
Disclaimer 
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.
 

End of MSDS 
 

 
_____________________________________________________________________________________________ 
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SAFETY DATA SHEET
Creation Date  11-Feb-2010 Revision Date  28-Oct-2014 Revision Number  1

1. Identification
Product Name Sodium Hydroxide Solutions, 40 to 50%

Cat No. : SS254-1; SS254-4; SS254-20; SS254-200; SS254-500

Synonyms Caustic soda solution; Lye solution

Recommended Use Laboratory chemicals.

Uses advised against No Information available
Details of the supplier of the safety data sheet 

2. Hazard(s) identification
Classification 
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements  

Signal Word
Danger

Hazard Statements
May be corrosive to metals
Causes severe skin burns and eye damage
May cause respiratory irritation

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Emergency Telephone Number
CHEMTRECÒ, Inside the USA: 800-424-9300
CHEMTRECÒ, Outside the USA: 001-703-527-3887

Skin Corrosion/irritation Category 1  A
Serious Eye Damage/Eye Irritation Category 1
Specific target organ toxicity (single exposure) Category 3

______________________________________________________________________________________________

Target Organs -  Respiratory system.

Page  1 / 8

Corrosive to metals Category 1



______________________________________________________________________________________________
Sodium Hydroxide Solutions, 40 to 50% Revision Date  28-Oct-2014

Precautionary Statements
Prevention
Do not breathe dust/fume/gas/mist/vapors/spray
Wash face, hands and any exposed skin thoroughly after handling
Wear protective gloves/protective clothing/eye protection/face protection
Use only outdoors or in a well-ventilated area
Keep only in original container
Response
Immediately call a POISON CENTER or doctor/physician
Inhalation
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Skin
IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower
Wash contaminated clothing before reuse
Eyes
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing
Ingestion
IF SWALLOWED: Rinse mouth.  DO NOT induce vomiting
Spills
Absorb spillage to prevent material damage
Storage
Store locked up
Store in a well-ventilated place. Keep container tightly closed
Store in corrosive resistant polypropylene container with a resistant inliner
Store in a dry place
Disposal
Dispose of contents/container to an approved waste disposal plant
Hazards not otherwise classified (HNOC)  
None identified

3. Composition / information on ingredients

Component CAS-No Weight %
Water 7732-18-5 50 - 60

Sodium hydroxide 1310-73-2 40 - 50

4. First-aid measures

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact

______________________________________________________________________________________________

Wash off immediately with plenty of water for at least 15 minutes. Immediate medical
attention is required.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth
resuscitation if victim ingested or inhaled the substance; induce artificial respiration with a
respiratory medical device. Immediate medical attention is required.

Page  2 / 8

Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.
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Most important symptoms/effects Causes burns by all exposure routes.  Product is a corrosive material.  Use of gastric
lavage or emesis is contraindicated.  Possible perforation of stomach or esophagus should
be investigated: Ingestion causes severe swelling, severe damage to the delicate tissue
and danger of perforation

Notes to Physician Treat symptomatically

5. Fire-fighting measures
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to extinguish surrounding fire.

Unsuitable Extinguishing Media Carbon dioxide (CO2)

Flash Point Not applicable
Method - No information available

Autoignition Temperature No information available
Explosion Limits

Upper No data available
Lower No data available
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Thermal decomposition can lead to release of irritating gases and vapors. Corrosive Material. Causes severe burns by all exposure
routes.

Hazardous Combustion Products
Carbon monoxide (CO) Carbon dioxide (CO2) Sodium oxides
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA  

6. Accidental release measures
Personal Precautions Use personal protective equipment. Evacuate personnel to safe areas. Keep people away

from and upwind of spill/leak. Ensure adequate ventilation. Do not get in eyes, on skin, or
on clothing.

Environmental Precautions Should not be released into the environment. See Section 12 for additional ecological
information.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal.

7. Handling and storage
Handling Use only under a chemical fume hood. Wear personal protective equipment. Ensure

adequate ventilation. Do not breathe vapors or spray mist. Do not get in eyes, on skin, or on
clothing.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

______________________________________________________________________________________________

8. Exposure controls / personal protection
Exposure Guidelines 
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9. Physical and chemical properties
Physical State Liquid
Appearance Clear
Odor Odorless
Odor Threshold No information available
pH  12.0   Alkaline
Melting Point/Range  5  -  10.6  °C  /  41  -  51.1  °F
Boiling Point/Range  141.7  °C  /  287.1  °F
Flash Point Not applicable
Evaporation Rate No information available
Flammability (solid,gas) No information available
Flammability or explosive limits

Upper No data available
Lower No data available

Vapor Pressure 3 mmHg  @  37 °C
Vapor Density > 1.0
Relative Density 1.530 @ 15.6°C
Solubility Soluble in water
Partition coefficient; n-octanol/water No data available
Autoignition Temperature No information available
Decomposition Temperature No information available
Viscosity No information available

10. Stability and reactivity

Reactive Hazard Yes

Stability Stable under normal conditions. May react with metals and lead to the formation of
flammable hydrogen gas.

Conditions to Avoid Incompatible products. Excess heat.

Incompatible Materials Acids, Metals

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2), Sodium oxides

Component ACGIH TLV OSHA PEL NIOSH IDLH
Sodium hydroxide Ceiling: 2 mg/m3 (Vacated) Ceiling: 2 mg/m3

TWA: 2 mg/m3

IDLH: 10 mg/m3

Ceiling: 2 mg/m3

Component Quebec Mexico OEL (TWA) Ontario TWAEV

Sodium hydroxide Ceiling: 2 mg/m3 Ceiling: 2 mg/m3 CEV: 2 mg/m3

Legend

ACGIH - American Conference of Governmental Industrial Hygienists
OSHA - Occupational Safety and Health Administration
NIOSH IDLH:  The National Institute for Occupational Safety and Health Immediately Dangerous to Life or Health

Engineering Measures Use only under a chemical fume hood. Ensure adequate ventilation, especially in confined
areas. Ensure that eyewash stations and safety showers are close to the workstation
location.

Personal Protective Equipment 
Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by

OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

______________________________________________________________________________________________

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.
Respiratory Protection
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Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.
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Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

11. Toxicological information
Acute Toxicity 

Oral LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Dermal LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Vapor LC50 Based on ATE data, the classification criteria are not met. ATE > 20 mg/l.
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
Sodium hydroxide Not listed 1350 mg/kg  ( Rabbit ) Not listed

Toxicologically Synergistic
Products

No information available

Delayed and immediate effects as well as chronic effects from short and long-term exposure  

Irritation Causes severe burns by all exposure routes

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico
Water 7732-18-5 Not listed Not listed Not listed Not listed Not listed

Sodium hydroxide 1310-73-2 Not listed Not listed Not listed Not listed Not listed
Mutagenic Effects Mutagenic effects have occurred in experimental animals.

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure Respiratory system
STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

Product is a corrosive material.  Use of gastric lavage or emesis is contraindicated.
Possible perforation of stomach or esophagus should be investigated: Ingestion causes
severe swelling, severe damage to the delicate tissue and danger of perforation

Endocrine Disruptor Information No information available

Other Adverse Effects See actual entry in RTECS for complete information.

12. Ecological information
Ecotoxicity 
Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Sodium hydroxide - 45.4 mg/L LC50 96 h - -

Persistence and Degradability

______________________________________________________________________________________________

No information available

Bioaccumulation/ Accumulation No information available.
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Mobility No information available.
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13. Disposal considerations
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a

hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

14. Transport information
DOT 

UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

TDG 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

IATA 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

IMDG/IMO 
UN-No UN1824
Proper Shipping Name SODIUM HYDROXIDE SOLUTION
Hazard Class 8
Packing Group II

15. Regulatory information

International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS IECSC KECL
Water X X - 231-791-2 - X - X X X

Sodium hydroxide X X - 215-185-5 - X X X X X
Legend:
X - Listed
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.
P - Indicates a commenced PMN substance
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base
Production and Site Reports (40 CFR 710(B).
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants
that comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations  

TSCA 12(b) Not applicable

SARA 313 Not applicable

SARA 311/312 Hazardous Categorization
Acute Health Hazard Yes

______________________________________________________________________________________________

Chronic Health Hazard No
Fire Hazard
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No
Sudden Release of Pressure Hazard No
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Reactive Hazard Yes

Clean Water Act
Component CWA - Hazardous

Substances
CWA - Reportable

Quantities
CWA - Toxic Pollutants CWA - Priority Pollutants

Sodium hydroxide X 1000 lb - -

Clean Air Act Not applicable

OSHA Occupational Safety and Health Administration
Not applicable

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs

Sodium hydroxide 1000 lb -

California Proposition 65 This product does not contain any Proposition 65 chemicals

State Right-to-Know
Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island

Sodium hydroxide X X X - X

U.S. Department of Transportation

Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade No information available

Canada
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all the information required by the CPR

WHMIS Hazard Class E    Corrosive material

16. Other information
Prepared By Regulatory Affairs

______________________________________________________________________________________________

Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Creation Date 11-Feb-2010
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Revision Date 28-Oct-2014
Print Date 28-Oct-2014
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Revision Summary This document has been updated to comply with the US OSHA HazCom 2012 Standard
replacing the current legislation under 29 CFR 1910.1200 to align with the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS)

Disclaimer
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
material or in any process, unless specified in the text.

______________________________________________________________________________________________

End of SDS
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Material Safety Data Sheet 
 

1. PRODUCT AND COMPANY IDENTIFICATION

 
Product Name Sulfuric acid, Trace Metal Grade
 

Cat No. A510-212; A510-500; A510P212; A510P500; A510SK212
 
Synonyms Hydrogen sulfate; Vitriol brown oil; Oil of vitriol
 
Recommended Use Laboratory chemicals
 

 
 
 

2. HAZARDS IDENTIFICATION

 

 

 
Target Organs Eyes, Skin, Respiratory system, Gastrointestinal tract (GI), Kidney, Teeth
 
Potential Health Effects 
 
Acute Effects 
Principle Routes of Exposure
 
 Eyes Causes severe burns. May cause blindness or permanent eye damage. 
 Skin Causes severe burns. May be harmful in contact with skin. 
 Inhalation Causes severe burns. May be fatal if inhaled. 
 Ingestion Causes severe burns. May be harmful if swallowed. 
 

 
_____________________________________________________________________________________________ 
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Emergency Telephone Number
CHEMTREC®, Inside the USA: 800-
424-9300
CHEMTREC®, Outside the USA: 703-
527-3887

DANGER!

Revision Number 1

Emergency Overview 

Creation Date  12-Nov-2010 Revision Date 12-Nov-2010

Causes severe burns by all exposure routes. May be fatal if inhaled. Reacts violently with water. Contact with 
combustible material may cause fire. Exposure to strong inorganic mists containing sulfuric acid may cause cancer by 

inhalation. Hygroscopic. 

Company
Fisher Scientific
One Reagent Lane
Fair Lawn, NJ 07410
Tel: (201) 796-7100

Appearance Clear, Colorless to brown Physical State  Liquid odor odorless
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Chronic Effects May cause cancer by inhalation.. Experiments have shown reproductive toxicity effects on 
laboratory animals. May cause adverse kidney effects. Chronic exposure to corrosive 
fumes/gases may cause erosion of the teeth followed by jaw necrosis.  Bronchial irritation with 
chronic cough and frequent attacks of pneumonia are common.  Gastrointestinal disturbances 
may also be seen. 

 
See Section 11 for additional Toxicological information. 
 
Aggravated Medical Conditions No information available.
  

3. COMPOSITION/INFORMATION ON INGREDIENTS

 
Haz/Non-haz 

Component CAS-No Weight %
Sulfuric acid 7664-93-9 73 - 98

Water 7732-18-5 2 - 27
  

4. FIRST AID MEASURES

 
Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. 

Immediate medical attention is required. 
 
Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical attention 

is required. 
 
Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth resuscitation 

if victim ingested or inhaled the substance; induce artificial respiration with a respiratory 
medical device. Immediate medical attention is required. 

 
Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately. 
 
Notes to Physician Treat symptomatically.
 

5. FIRE-FIGHTING MEASURES

 
Flash Point Not applicable
 Method No information available.
 
Autoignition Temperature No information available.
Explosion Limits
 Upper No data available
 Lower No data available
 
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to 

extinguish surrounding fire.. 
 
Unsuitable Extinguishing Media DO NOT USE WATER!
 
Hazardous Combustion Products No information available.
 
 Sensitivity to mechanical impact No information available.
 Sensitivity to static discharge No information available.
 

 
_____________________________________________________________________________________________ 
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Specific Hazards Arising from the Chemical
Reacts violently with water. May ignite combustibles (wood paper, oil, clothing, etc.). Contact with metals may evolve flammable gas. 
 
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective 
gear. Thermal decomposition can lead to release of irritating gases and vapors. 
 

 

6. ACCIDENTAL RELEASE MEASURES

 
Personal Precautions Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to safe 

areas. Keep people away from and upwind of spill/leak. Do not get in eyes, on skin, or on 
clothing. 

 
Environmental Precautions Should not be released into the environment. 
 
Methods for Containment and Clean 
Up 

Soak up with inert absorbent material. Keep in suitable and closed containers for disposal. 

  

7. HANDLING AND STORAGE

 
Handling Use only under a chemical fume hood. Wear personal protective equipment. Do not breathe 

vapors or spray mist. Do not get in eyes, on skin, or on clothing. Do not ingest. Do not allow 
contact with water. Keep away from clothing and other combustible materials. 

 
Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Keep away from water. 

Corrosives area. 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

 
Engineering Measures Use only under a chemical fume hood. Ensure adequate ventilation, especially in confined 

areas. Ensure that eyewash stations and safety showers are close to the workstation location. 
 
Exposure Guidelines
 

Component ACGIH TLV OSHA PEL NIOSH IDLH 
Sulfuric acid TWA: 0.2 mg/m3 (Vacated) TWA: 1 mg/m3 IDLH: 15 mg/m3 

TWA: 1 mg/m3

 
Component Quebec Mexico OEL (TWA) Ontario TWAEV
Sulfuric acid TWA: 1 mg/m3 TWA: 1 mg/m3 TWA: 0.2 mg/m3

 
NIOSH IDLH: Immediately Dangerous to Life or Health
 
Personal Protective Equipment
 Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's 

eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166
 Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure
 Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 

149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits 
are exceeded or if irritation or other symptoms are experienced

  

 
_____________________________________________________________________________________________ 
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Physical hazards W

Thermo Fisher Scientific  - Sulfuric acid, Trace Metal 
Grade

NFPA 

Revision Date 12-Nov-2010

Health  3 Flammability 0 Instability 2
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9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical State Liquid
Appearance Clear, Colorless to brown
odor odorless
Odor Threshold No information available.
pH 0.3 (1N) 
Vapor Pressure  < 0.001 mmHg  @  20 °C
Vapor Density  3.38 (Air = 1.0)
Viscosity No information available.
Boiling Point/Range 290 - 338°C / 554 - 640.4°F
Melting Point/Range 10°C / 50°F
Decomposition temperature 340°C 
Flash Point Not applicable
Evaporation Rate Slower than ether 
Specific Gravity 1.84
Solubility Soluble in water
log Pow No data available
Molecular Weight 98.08
Molecular Formula H2SO4
 

10. STABILITY AND REACTIVITY

 
Stability Reacts violently with water. Hygroscopic. 
 
Conditions to Avoid Incompatible products. Excess heat. Exposure to moist air or water. 

Combustible material. 
 
Incompatible Materials Water, Organic materials, Strong acids, Strong bases, Metals, 

Alcohols, Cyanides, Sulfides
 
Hazardous Decomposition Products Sulfur oxides, Hydrogen
 
Hazardous Polymerization Hazardous polymerization does not occur. 
 
Hazardous Reactions . Contact with metals may evolve flammable hydrogen gas. 
 

11. TOXICOLOGICAL INFORMATION

 
Acute Toxicity

 

 
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
Sulfuric acid 2140 mg/kg  ( Rat ) Not listed 347 ppm  ( Rat ) 1 h 

510 mg/m3  ( Rat ) 2 h
Water 90 mL/kg  ( Rat ) Not listed Not listed

 

 
Irritation Causes severe burns by all exposure routes
 

 
_____________________________________________________________________________________________ 
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Toxicologically Synergistic 
Products 

No information available.

 
Chronic Toxicity
 
Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen. 

Exposure to strong inorganic mists containing sulfuric acid may cause cancer by inhalation. 
 

Component ACGIH IARC NTP OSHA Mexico
Sulfuric acid A2 Group 1 Not listed X Not listed

 
 ACGIH:  (American Conference of Governmental Industrial Hygienists)

A1 - Known Human Carcinogen
A2 - Suspected Human Carcinogen
A3 - Animal Carcinogen
ACGIH:  (American Conference of Governmental Industrial Hygienists)

 IARC:  (International Agency for Research on Cancer) 
IARC:  (International Agency for Research on Cancer) 
Group 1 - Carcinogenic to Humans
Group 2A - Probably Carcinogenic to Humans
Group 2B - Possibly Carcinogenic to Humans

 
Sensitization No information available.
 
Mutagenic Effects No information available.
 
Reproductive Effects Experiments have shown reproductive toxicity effects on laboratory animals. 
 
Developmental Effects Developmental effects have occurred in experimental animals. 
 
Teratogenicity No information available.
 
Other Adverse Effects See actual entry in RTECS for complete information. 
 
Endocrine Disruptor Information No information available
 

12. ECOLOGICAL INFORMATION

 
Ecotoxicity

Do not empty into drains. 
 

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Sulfuric acid Not listed 500 mg/L LC50 96 h Not listed EC50: 29 mg/L/24h

 
Persistence and Degradability No information available
 
Bioaccumulation/ Accumulation No information available
 
Mobility . 
 

Component log Pow
Water -1.87

  

 
_____________________________________________________________________________________________ 
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13. DISPOSAL CONSIDERATIONS

 
Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a 

hazardous waste.  Chemical waste generators must also consult local, regional, and national 
hazardous waste regulations to ensure complete and accurate classification

 
 

14. TRANSPORT INFORMATION

 
DOT

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
TDG 

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
IATA

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
IMDG/IMO

 UN-No UN1830
 Proper Shipping Name SULFURIC ACID 
 Hazard Class 8
 Packing Group II

 
 

15. REGULATORY INFORMATION

 
International Inventories

Component TSCA DSL NDSL EINECS ELINCS NLP PICCS ENCS AICS CHINA KECL 
Sulfuric acid X X - 231-639-

5
- X X X X KE-

32570 
X

Water X X - 231-791-
2

- X - X X  
X
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Legend: 
X - Listed 
E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.  
F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA. 
N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated 
polymer made with any free-radical initiator regardless of the amount used.  
P - Indicates a commenced PMN substance  
R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA. 
S - Indicates a substance that is identified in a proposed or final Significant New Use Rule  
T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.  
XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base 
Production and Site Reports (40 CFR 710(B). 
Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.  
Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants that 
comprises one of the eligibility criteria for the exemption rule.  

 
U.S. Federal Regulations

 
TSCA 12(b)  Not applicable
 
SARA 313 

 
Component CAS-No Weight % SARA 313 - Threshold 

Values %
Sulfuric acid 7664-93-9 73 - 98 1.0

 
SARA 311/312 Hazardous Categorization 
 Acute Health Hazard Yes
 Chronic Health Hazard Yes
 Fire Hazard No
 Sudden Release of Pressure Hazard No
 Reactive Hazard Yes
 
Clean Water Act  
 

Component CWA - Hazardous 
Substances 

CWA - Reportable 
Quantities  

CWA - Toxic Pollutants CWA - Priority Pollutants 

Sulfuric acid X 1000 lb - -

 

Clean Air Act 
Not applicable
 
OSHA 
Not applicable
 
CERCLA 
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)
 

Component Hazardous Substances RQs CERCLA EHS RQs 

Sulfuric acid 1000 lb 1000 lb

 
California Proposition 65 
This product does not contain any Proposition 65 chemicals.
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State Right-to-Know 
 

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island 
Sulfuric acid X X X X X

 
U.S. Department of Transportation  
Reportable Quantity (RQ): Y
DOT Marine Pollutant  N
DOT Severe Marine Pollutant  N
 
U.S. Department of Homeland Security 
This product does not contain any DHS chemicals.
 
Other International Regulations 
 
Mexico - Grade No information available
 
Canada 
 
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the 
MSDS contains all the information required by the CPR.
 
WHMIS Hazard Class
D1A  Very toxic materials 
E    Corrosive material 
 

 
 

16. OTHER INFORMATION

 
Prepared By Regulatory Affairs
 Thermo Fisher Scientific

Tel: (412) 490-8929
 
Creation Date 12-Nov-2010
 
Print Date 12-Nov-2010
 
Revision Summary "***", and red text indicates revision
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Disclaimer 
The information provided on this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date 
of its publication.  The information given is designed only as a guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information 
relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.
 

End of MSDS 
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Version D.1 (June 2016) 1 

KSM Project Standard Operating Procedure (printed copies are uncontrolled) 

KSM PROJECT Standard Operating Procedure – Selenium Version D.1 

 

June 2016 

SOP# KSM-25-

BCEAO17-2016 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

During the environmental assessment review process, selenium was identified as a potential concern in 

the aquatic receiving environment for the KSM Project. To address the EA review comments and 

address condition 17 in Schedule B of the Environmental Assessment Certificate for the KSM Project 

(#M14-01), a Selenium Management Plan (SeMP) was developed. The SeMP recommends the collection 

of metal data in abiotic media (i.e., water and sediment) and biota tissue concentrations at all levels 

of the aquatic food chain (i.e., periphyton, benthic invertebrates, fish, and bird eggs). 

1.1 Objectives 

The overall objective of this program is to collect data from streams in the Project area to help 

develop a site-specific food chain bioaccumulation model that can be used to predict the movement of 

selenium in aquatic food chains. Specific short-term objectives of the field components: 

o Collection of water quality samples from 17 stream sites. Water quality parameters will include 

physical tests, anions, nutrients, total cyanide, total organic carbon, and total and dissolved 

metals; 

o Collection of sediment quality samples from 17 stream sites. Sediment quality parameters will 

include physical tests, particle size, total nitrogen, total cyanide, total organic carbon, 

available phosphate and metals; 

o Characterization of primary producers in the Project area by collecting periphyton biomass 

(as chlorophyll a), taxonomy, and tissue metal samples from 17 stream sites; 

o Characterization of secondary producers in the Project area by collecting benthic invertebrate 

taxonomy, and tissue metal samples from 17 stream sites; 

o Characterization of fish in the Project area by collecting biological data, diet, and tissue metal 

analysis from 15 stream sites; 

o Establishing a baseline concentration of selenium (and other metals) in bird eggs in the Project 

area adjacent to both lentic and lotic waterways, include determining if egg monitoring is 

feasible for the study site by: 

− Evaluating the feasibility of selenium monitoring in bird eggs for five species that may be 

present at the site: American dipper, spotted sandpiper, tree swallow, mallard, and 

Barrow’s goldeneye. This feasibility study includes the installation of artificial nest boxes 

for the three latter species; 

− Conducting surveys to identify nests and determine which of the five species is best suited 

for long-term monitoring. This will include consideration for logistics of sampling 

(i.e., ability to collect eight eggs from separate nests at each of the six sampling sites), as 

well as considerations to ensure that the local population of birds is not affected; and 

− If available, and if sampling will not affect local populations, collecting eggs from one or 

more species to obtain estimates of the variability in egg selenium concentrations within 

each species. Species with low variability in egg selenium concentrations may be more 

desirable for inclusion in the long-term monitoring plan. 
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2. FIELD METHODS 

2.1 Sampling Methods 

The KSM Selenium Program includes the collection of water quality, sediment quality, periphyton 

(biomass, taxonomy and tissue metal), benthic invertebrates (taxonomy and tissue metal), fish 

(biological, diet, and tissue metals), and birds (egg tissue metals). Aquatics sampling methodology will 

follow the British Columbia Field Sampling Manual (Clark 2003). Water quality, sediment quality, 

periphyton, benthic invertebrate, and fish samples will be collected concurrently in September. 

Bird egg samples will be collected in late spring or early summer, when birds have returned to the 

area, nested, and are laying eggs. 

2.1.1 Water Quality 

A YSI ProODO will be used to measure the temperature (oC) and dissolved oxygen (% and mg/L) of 

stream sites. The dissolved oxygen sensor will be calibrated daily. A YSI Professional Plus will be used 

to record stream pH and conductivity (µS/cm). The pH and conductivity probes will be calibrated daily 

using calibration solutions. 

Stream water quality samples will be collected in clean, pre-labelled bottles provided by ALS 

Environmental Laboratory (ALS; Burnaby, BC). Water samples will be collected by facing upstream and 

submersing sample bottles below the water surface until filled. The scientist will wear nitrile gloves 

and where safety considerations allow, water samples will be collected mid-stream. 

Preservatives will be added at the time of collection, except for dissolved metals samples which will be 

filtered under trace-metal clean conditions at the laboratory to avoid contamination associated with field 

filtration and to achieve the lowest possible detection limits. To comply with BC MOE requirements, 

dissolved mercury samples will be filtered and preserved in the field. After preservation, samples will be 

kept cool (4oC) until analysis by ALS. Water quality parameters are available in Table 2.1-1. 

Table 2.1-1.  Water Quality Parameters to be Analyzed 

Physical Tests 

Color pH Turbidity 

Conductivity Suspended Solids  

Hardness as Total CaCO3 Total Dissolved Solids  

Anions and Nutrients  

Total Acidity Bromide, Dissolved Total Nitrogen 

Alkalinity as Bicarbonate Chlorine, Dissolved Dissolved Ortho-Phosphate 

Alkalinity as Carbonate Fluorine, Dissolved Total Phosphate 

Alkalinity as Hydroxide Nitrate as N Sulphate, Dissolved 

Alkalinity as Total CaCO3 Nitrite as N  

Ammonia as N Total Kjeldahl Nitrogen  

Cyanides 

Cyanide, Weak Acid Dissociable Cyanide, Total Cyanide, Thiocyanate 

Organic Carbon 

Total Organic Carbon   

(continued) 
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Table 2.1-1.  Water Quality Parameters to be Analyzed (completed) 

Total and Dissolved Metals 

Aluminum Copper Selenium 

Antimony Iron Silicon 

Arsenic Lead Silver 

Barium Lithium Sodium 

Beryllium Magnesium Strontium 

Bismuth Manganese Thallium 

Boron Mercury Tin 

Cadmium Molybdenum Titanium 

Calcium Nickel Uranium 

Chromium Phosphorus Vanadium 

Cobalt Potassium Zinc 

2.1.2 Sediment Quality 

Five sediment quality replicates will be sampled per site. Each replicate will consist of multiple 

spoonfuls of the top 2 to 4 cm of the stream substrate until a sufficient amount is collected for 

analysis. Each of the five replicates will be collected from a distinct area (different braids or different 

stretches of the main channel) covering a total stretch of 50 to 250 m, depending on the stream width 

and accessibility. The sediment from each replicate will be homogenized in a plastic bowl and then 

transferred into clean, pre-labeled Whirl-Pak bags. Samples will be sealed (no air bubbles) and kept 

cool and dark until analysis by ALS. Sediment quality parameters and their analytical detection limits 

are available in Table 2.1-2. As per BC MOE recommendations, total organic carbon and metals analysis 

will be conducted on the <63 µm size fraction (BC MOE 2012).  

Table 2.1-2.  Sediment Quality Parameters to be Analyzed 

Physical Tests 

Moisture % Gravel (>2 mm) % Clay (<4 µm) 

pH (1:2 soil:water) % Sand (2.0 mm - 0.063 mm)  

Particle Size % Silt (0.06 3 mm – 4 µm)  

Cyanides, Organic Carbon, Nutrients 

Cyanide, Total Total Organic Carbon Total Nitrogen by LECO 

Available Phosphate-P   

Total Metals 

Aluminum Copper Selenium 

Antimony Iron Silver 

Arsenic Lead Sodium 

Barium Lithium Strontium 

Beryllium Magnesium Thallium 

Bismuth Manganese Tin 

Boron Mercury Titanium 

Cadmium Molybdenum Uranium 

Calcium Nickel Vanadium 

Chromium Phosphorus Zinc 

Cobalt Potassium 
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2.1.3 Primary Producers 

2.1.3.1 Biomass 

Periphyton biomass and taxonomy samples will be collected using a circular template with an area of 

19.6 cm2. 

Periphyton biomass will be measured as chlorophyll a. Three periphyton biomass replicates will be 

collected per site. Rocks will be randomly selected by walking forward with eyes closed and pointing 

down into the water at the rock to be sampled. For each replicate, three disks (each disk with an area 

of 19.6 cm2) will be scrubbed clean from rocks collected from the same area using a template and 

brush. The material collected from each of the three disks will be combined into one replicate sample. 

Rocks will be sampled on top, leading and back sides when possible to best capture all micro-habitats 

and species present. 

Biomass samples will be filtered every evening at camp onto 0.45 µm filters. Each filter will be placed 

into a plastic tube, frozen, and kept dark until analysis by ALS. 

2.1.3.2 Taxonomy 

Three periphyton taxonomy replicates will be collected at select sites. Field sampling will follow the 

same protocols described above for biomass (Section 2.1.3.1). Three disks will be sampled to form one 

replicate, which will be sampled separately from the biomass samples. 

Taxonomy samples will be placed in 250 mL plastic jars and preserved with Lugol’s iodine solution. 

Samples will be shipped to EcoAnalysts Inc. (Moscow, Idaho) for identification and enumeration to the 

lowest possible taxonomic level. 

2.1.3.3 Tissue Metal 

Periphyton tissue metal sampling will include eight replicates per site. Periphyton tissue metal analysis 

requires a 0.5 g sample, so periphyton tissue samples will be collected from slow moving, depositional 

areas with visible periphyton growth (i.e., not randomly sampled). Collected tissue will be rinsed with 

site water, strained with a 250 µm sieve, and placed in pre-labelled Whirl-Pak bags. Samples will then be 

frozen until analysis by ALS. The parameters to be analyzed in each sample are shown in Table 2.1-3. 

2.1.4 Benthic Invertebrates 

Benthic invertebrates intended for both taxonomy and tissue metal analysis will be collected with a 

400 µm CABIN kick net. 

2.1.4.1 Taxonomy 

Benthic invertebrate taxonomy sampling will be conducted according to the Canadian Aquatic 

Biomonitoring Network (CABIN) protocol by CABIN certified personnel (Environment Canada 2012a). This 

will include a habitat characterization of the site (i.e., water chemistry, channel morphology, substrate, 

etc.) and the collection of benthic invertebrates with a 400 µm mesh CABIN kick net. The kick net will 

be performed by traversing upstream in a zig-zag pattern for a total of three minutes. Contents of the 

kick net will be transferred to a 1 L plastic jar and preserved in the field to a final concentration of 10% 

buffered formalin. Samples will be sent to EcoAnalysts for sorting, enumeration and identification. 
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Table 2.1-3.  Tissue Metal Parameters to be Analyzed 

Physical Tests 

% Moisture   

Total Metals 

Aluminum Gallium Selenium 

Antimony Iron Sodium 

Arsenic Lead Strontium 

Barium Lithium Tellurium 

Beryllium Magnesium Thallium 

Bismuth Manganese Thorium 

Boron Mercury Tin 

Cadmium Molybdenum Uranium 

Calcium Nickel Vanadium 

Cesium Phosphorus Yttrium 

Chromium Potassium Zinc 

Cobalt Rhenium Zirconium 

Copper Rubidium 

2.1.4.2 Tissue Metal 

Eight benthic invertebrate tissue metal replicates will be collected from each site. Benthic 

invertebrates will be collected with a 400 µm kick net as described above until a sufficient weight is 

sampled (~0.5 g of tissue). Benthic invertebrates will be separated from the debris, rinsed with site 

water and placed in a clean, pre-labelled plastic tube. Samples will be frozen until analysis by ALS. 

The parameters to be analyzed in each sample are shown in Table 2.1-3. 

2.1.5 Fish 

Fish intended for biological and tissue metal analysis will be collected with a backpack electrofishing 

unit (Smith-Root LR-24 Electrofisher). 

For lethal fish sampling, a collection permit is required from the Ministry of Environment. For sampling 

of migratory salmon species (e.g., Coho, Chinook, etc.), a collection permit is required from Fisheries 

and Oceans Canada. 

The sampling procedures listed below are generally presented in the order that they should be 

conducted in the field. The procedures are split into two components 1) fish sample collection, and 

2) fish sample processing. 

2.1.5.1 Fish Sample Collection 

The predetermined sample sites will be located and flagged in the field with a global positioning 

system unit. Fish will then be captured at these sites using single pass electrofishing methods as 

detailed in Salmonid Field Protocols Handbook: Techniques for Assessing Status and Trends in Salmon 

and Trout Populations (Johnson et al. 2007) and RISC Fish Collection Methods and Standards 

(RISC 1997). Electrofishing will be performed by a crew consisting of one crew leader, who will wear 

and operate a backpack electrofishing unit (Smith-Root LR-24 Electrofisher), and one dip netter. 

At each site, the crew will perform a habitat-preference sweep sampling approach in the upstream 

direction. Electrofisher voltage, duty cycle (%) and frequency settings will remain consistent between 
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the sampling sites in each stream channel. Electrofishing effort will not be pre-determined due to 

differences in site length and the amount of available preferred habitat of target fish species. 

All captured targeted fish species and sample sizes will be placed immediately in an aerated holding tank 

for processing. Captured non-targeted fish species will be immediately released back into the stream. 

2.1.5.2 Fish Sample Processing 

Euthanize 

o After collection, targeted fish will be held in an appropriately sized bin until processing. 

All retained target fish will be lethally sampled. All retained fish will be euthanized prior to 

measurement of length and weight. The approved method for euthanizing fish is to apply a 

concussive blow to the head, immediately followed by cervical severing. The Canadian Council 

on Animal Care does not consider a concussive blow alone to be humane as neural signals will 

continue for several minutes after a blow. 

Length and Weight 

o Place on the measuring board on the right side of the fish body. With the snout right to the end 

of the board, measure the fork length and total length to the nearest mm. 

o Transfer the fish to the scale and record the weight (0.001 g) with glass shield and lid at all 

times. This is useful as it helps to eliminate measurement error due effects of wind on highly 

sensitive scales. 

Age 

o Remove scales using pointed tweezers from the left side of the fish, just above the lateral line 

and behind the dorsal fin. Remove 5-6 scales and place on wax paper. 

o Pectoral fin rays will be removed from the left side of the fish. Using clippers, hold clippers 

against the side of the fish and remove the first 2-3 rays. Clippers are usually bevelled, make 

sure that the flat side is towards the body of the fish to ensure you clip as close to the body as 

possible. Place fin rays on wax paper. 

o Otoliths will be removed by snipping the gills where they attach to the underside of the fish, 

then using clippers cut where the skull joins the spine, and give a quick firm crack to open the 

cavity where the otoliths are located. Remove both otoliths with pointed tweezers and place 

on wax paper. 

o All aging structures will be placed in a properly labelled scale envelope and stored in a dry 

location until shipment. All age structure samples will be shipped to North South Consultants Inc. 

o The otoliths will be primary structure to age fish samples. Age will be separately estimated by 

two expert readers at North South Consultants Inc. and assigning an age estimate to a given sample. 

Genetics 

o For char species, clip the adipose with fine scissors and placed in labeled Eppendorf tube 

containing 95% non-denatured ethanol. 

o Samples will be stored at room temperature. All genetic samples will be shipped to Dr. Rick 

Taylor at the University of British Columbia for confirmation of char species identification. 
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Liver and Gonads 

o A fillet knife will be used to open the samples’ body cavity. 

o Locate the liver and remove with tweezers and scissors. Gloves will be worn to prevent 

contamination. Rinse the liver tissue with water and weigh (0.001 g) with the glass shield and 

lid. The liver will then be placed back inside the body cavity. 

o Maturity and sex will be determined by external examination of the sample’s gonads. 

o Mature male and female gonads will be removed using gloves to prevent contamination, rinsed 

with water, and weighed (to the nearest 0.001 g) with the glass shield and lid. Mature female 

gonads (i.e., eggs) will be placed in a labeled Whirl-Pak bag and immediately frozen for tissue 

metals analysis. Mature male gonads will be placed back inside the body cavity. 

o Mature eggs samples will be shipped frozen to ALS for low volume tissue metals analysis. 

Diet 

o Cut out the stomach with scissors by detaching where it joins at the vent and the throat. 

The stomach will be weighed (to the nearest 0.001 g), placed in a labeled 100 ml plastic jar, 

and preserved in 10% formalin. 

o All stomach samples will be shipped to EcoAnalysts for sorting, enumeration and identification. 

Whole Body Tissue 

o The remaining whole body tissue sample will be rinsed with water, placed in a labelled 

whirlpack, and weighed (to the nearest 0.001 g) with the glass shield and lid. The whole body 

tissue will be placed in a labeled Whirl-Pak bag and immediately frozen for tissue metals analysis. 

o Whole body fish samples will be sent to ALS for low volume tissue metals analysis according to 

standardized procedures adapted from the United States Environmental Protection Agency 

(US EPA) guidelines. 

2.1.6 Bird Eggs 

Prior to sampling bird eggs, appropriate permits must be obtained. For birds subject to the Migratory 

Birds Act, a permit must be obtained from Environment Canada through the Canadian Wildlife Service; 

this will be required for all of bird species that are currently included in the Selenium Program. 

For birds that are not covered by the Migratory Birds Act (e.g., red-winged blackbird), a permit to 

collect eggs much be obtained from the BC Ministry of Environment; none of these species is currently 

included in the Selenium Program. 

At each site, eggs will be collected for analysis of metal concentrations. The total number of eggs and 

species to be sampled is determined by the maximum allowable samples under the permit issued by 

Environment Canada, in compliance with all conditions of the permit (e.g., minimum clutch sizes, etc.). 

Nests will be identified within artificial nest structures, and by conducting searches for nests that occur in 

natural areas. Artificial nest structures were established in fall 2014 and include hen houses for mallard, 

nest boxes for cavity nesting Barrow’s goldeneye, and nest boxes for tree swallows. If nests or evidence of 

nesting is observed, their GPS location and species (and clutch size if possible) will be recorded.  

In consultation with the principal investigator, based on information about numbers of nests, clutch sizes, 

and species present and considering how sampling may affect populations of birds, the sampling plan will be 

adjusted if necessary. The field crew will return to the field to collect eggs in mid to late June (depending 

on status of nests/eggs during early June field trip). Only one egg at each nest will be removed. 
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Eggs will be analyzed for moisture content and a suite of tissue metals including selenium. Samples will 

be collected, processed, and handled following guidance provided by BC MOE (2012), including QA/QC, 

and will be analyzed by ALS in Burnaby, BC. 

Detailed methods are provided in the following sections. 

2.1.6.1 Artificial Nest Box Installation and Inspection (Fall 2014 and May 2015) 

There were 41 nest boxes installed in October and November, 2014, including tree swallow (25), 

mallard (8), and Barrow’s goldeneye (8), as shown on Figure 2.1-1. Details of the nest box installation 

locations are provided in Table 2.1-4. Criteria for installation or nest boxes is provided below.  

An inspection in May 2015 of these nest boxes will determine if maintenance is required prior to the 

nesting/breeding season. Any damage or missing nest boxes will be repaired and/or replaced. 

The current status of nest boxes will be recorded, including photos. In addition, straw will be placed in 

the mallard hen houses. 

Installation Criteria for Tree Swallow Nest Boxes 

o artificial tree swallow nest boxes consist of pre-cut units that are easily assembled (Plate 2.1-1); 

o spaced ~ 30 m apart (minimum of 10 m apart); 

o in open areas, grassland, lake or shoreline; 

o a maximum of 400 m from open water; 

o nest box hole facing east or south; and 

o approximately 6 ft from ground. 

Installation Criteria for Mallard Nest Boxes 

o artificial mallard nests are cylindrical hen houses (Plate 2.1-2); 

o spaced at 1 to 2 nests per 3 acres of open water; 

o in wetlands or over water; 

o nest box hole should face away from prevailing wind, towards water for bird flight into box, 

and should not be obscured by vegetation; and 

o minimum of 3 ft maximum height of water. 

Installation Criteria for Barrow’s Goldeneye Nest Boxes 

o artificial Barrow’s goldeneye cavity nest boxes consist of pre-cut units that are easily 

assembled (Plate 2.1-3). These cavity nest boxes are mounted on a four foot 2 inch by 2 inch 

pole and bolted to the tree (Plate 2.1-3) 

o spaced ~ 130 m apart; 

o in shallow water, at shoreline, or a maximum of 2 km from open water, but 5 m from water 

preferred; 

o nest box hole should face towards water, and should not obscured by vegetation; and 

o 4 to 5 m from ground. 
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Table 2.1-4.  Summary of Artificial Nest Box Locations for Tree Swallow, Mallard, and Barrow’s 

Goldeneye 

Site ID 

Nest Box 

ID1 Type1 

UTM 

Zone UTM E UTM N Orientation 

Box 

Height  

(m) 

Diameter at  

Breast Height  

(cm) 

Box  

Affixation 

ECM10 TRSW 1 TRSW 9 407805 6262568 S 2 90 tree 

ECM10 TRSW 2 TRSW 9 407812 6262675 S 1.8 30 tree 

ECM10 TRSW 3 TRSW 9 407777 6262600 S 2.3 50 tree 

ECM10 TRSW 4 TRSW 9 407711 6262650 S 2.1 60 tree 

ECM10 TRSW 5 TRSW 9 407740 6262537 S 2 75 tree 

ECM10 TRSW 7 TRSW 9 408156 6262910 S 2.1 90 tree 

ECM10 TRSW 6 TRSW 9 408167 6272895 SE 2.1 40 tree 

ECM10 TRSW 8 TRSW 9 408179 6262911 SW 2.1 70 tree 

ECM10 TRSW 9 TRSW 9 407704 6264899 E 2 130 tree 

ECM10 TRSW 10 TRSW 9 407715 6264869 NE 1.8 90 tree 

SC3 TRSW 11 TRSW 9 407685 6260709 E 2.1 85 tree 

SC3 TRSW 13 TRSW 9 407607 6260665 NE 1.8 85 tree 

SC3 TRSW 14 TRSW 9 407570 6260676 E 1.8 65 tree 

SC3 TRSW 12 TRSW 9 407633 6260722 SE 1.8 80 tree 

SC3 TRSW 25 TRSW 9 407739 6260754 SE 1.8 75 tree 

Teigen Creek 2 BAGO 4 BAGO 9 440298 6283631 W 5 90 tree 

Teigen Creek 2 MALL 5 MALL 9 440287 6283635 E/W 1.7 n/a post 

Teigen Creek 2 MALL 6 MALL 9 440236 6283604 E/W 1.7 n/a post 

Teigen Creek 2 MALL 7 MALL 9 440060 6283556 SE/NW 1.5 n/a post 

Teigen Creek 2 BAGO 5 BAGO 9 440096 6283525 NW 5 45 tree 

Teigen Creek 2 BAGO 6 BAGO 9 439970 6283527 SE 5 40 tree 

TRC1B-US TRSW 19 TRSW 9 442383 6272485 E 1.8 40 tree 

TRC1B-US TRSW 20 TRSW 9 442391 6272532 SE 1.8 60 tree 

TRC1B-US TRSW 21 TRSW 9 442457 6272473 E 1.8 n/a post 

TRC1B-US TRSW 22 TRSW 9 442511 6272491 E 1.5 n/a post 

TRC1B-US TRSW 23 TRSW 9 442534 6272457 S 1.8 n/a post 

TRC2 TRSW 15 TRSW 9 448960 6269751 E 1.8 n/a post 

TRC2 TRSW 24 TRSW 9 448997 6269729 E 1.5 n/a post 

TRC2 TRSW 16 TRSW 9 448943 6269797 E 2.1 80 tree 

TRC2 TRSW 17 TRSW 9 448905 6269795 SE 2 25 tree 

TRC2 TRSW 18 TRSW 9 448909 6269753 SE 1.8 n/a post 

Treaty Creek 1 MALL 1 MALL 9 448093 6270802 E/W 1.5 n/a post 

Treaty Creek 1 MALL 2 MALL 9 448224 6270809 SW/NE 1.5 n/a post 

Treaty Creek 1 MALL 3 MALL 9 448127 6270823 E/W 1.7 n/a post 

Treaty Creek 1 MALL 4 MALL 9 448197 6270855 E/W 1.8 n/a post 

Treaty Creek 1 BAGO 1 BAGO 9 448175 6270659 S 6 115 tree 

Treaty Creek 1 BAGO 2 BAGO 9 448287 6270563 SW 5 . tree 

(continued) 
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Table 2.1-4.  Summary of Artificial Nest Box Locations for Tree Swallow, Mallard, and Barrow’s 

Goldeneye (completed) 

Site ID 

Nest Box 

ID1 Type1 

UTM 

Zone UTM E UTM N Orientation 

Box 

Height  

(m) 

Diameter at  

Breast Height  

(cm) 

Box  

Affixation 

Treaty Creek 1 BAGO 3 BAGO 9 448049 6270741 S 5.5 . tree 

Treaty Creek 1 MALL 8 MALL 9 446682 6271732 E/W 1.7 n/a post 

Treaty Creek 1 BAGO 7 BAGO 9 446696 6271753 SE 5 60 tree 

Treaty Creek 1 BAGO 8 BAGO 9 447770 6270962 NW 1.7 60 tree 

1 TRSW = Tree Swallow; MALL = Mallard; BAGO = Barrow’s Goldeneye 

All GIS positions referenced are in UTM 9N NAD83. 

 

Plate 2.1-1.  Tree swallow nest box. 

2.1.6.2 Nest Surveys (Late May) 

Field surveys for American dipper and spotted sandpiper along the rivers and in suitable habitat will be 

conducted during the second field trip to identify naturally-occurring nests near the sampling sites. 

Walking surveys will be conducted along the rivers and waterbodies where selenium monitoring stations 

occur. All observations of American dipper and spotted sandpiper will be recorded and territories or 

nests located if possible. Nesting signs such as pairs, material carry, etc. will be recorded and used to 

determine nesting potential near the sampling sites. If nesting is observed, these locations will be 

recorded to be revisited in late June for egg collection. 

In addition, the artificial nest boxes will be checked to determine the use and potential success of the 

nest boxes for tree swallow, mallard and Barrow’s goldeneye. Information collected during this field 

trip will be used to finalize timing of the third field trip, when eggs will be collected. 
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Plate 2.1-2.  Cylindrical Mallard hen houses. 

 

Plate 2.1-3.  Barrow’s Goldeneye cavity nest box. 

2.1.6.3 Egg Collection (Mid to Late June) 

The final field trip will consist of egg collection from artificial nest box sites and any other nest identified 

during field trip 2. Examples of bird eggs are provided in Plate 2.1-4. All artificial nest boxes and 

identified nests will be searched and one egg removed from those nests with more than four eggs, 

consistent with the permit issued by Environment Canada. The initial objective in 2015 is to sample eight 

eggs per sample site from up to five candidate species. A maximum of 240 eggs will be collected from the 

five target species. Samples will be stored in glass jars (i.e., Mason jars) and stored in a cooler to keep 

them cold. Samples will either be frozen or immediately shipped to ALS labs for analysis. 

2.2 Quality Assurance / Quality Control 

For the quality assurance/quality control (QA/QC) program, chain of custody forms will be used for all 

samples. Only analytical labs with their own internal QA/QC programs to ensure sample integrity 

(e.g., sample handling and storage) and analytical accuracy and precision (e.g., duplicate analyses, 

internal standards) will be used. 
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Tree Swallow Eggs Barrow’s Goldeneye eggs 

Spotted Sandpiper Eggs American Dipper Eggs 

 
Mallard Eggs 

Plate 2.1-4.  Bird egg identification guide. 
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2.2.1 Water Quality 

Duplicate water quality samples will be collected for 10% of the samples. 

To determine sources of potential contamination during water sampling, a travel blank and a field 

blank will be included during each sampling trip. The travel blank bottles will be filled with distilled 

deionized water at ALS and remain closed throughout the field trip. This will allow the assessment of 

contamination associated with sample storage, transit, and lab procedures. The field blank bottles will 

also be filled with distilled deionized water, but opened in the field for approximately 30 seconds and 

preserved as required for their respective analyses. This will allow for the assessment of any potential 

contamination associated with field sampling and preservation procedures. 

2.2.2 Sediment Quality 

The sediment quality QA/QC program will include field splits for 10% of samples. For a split sample, 

extra sediment for a replicate will be collected and homogenized. The sample will be split into 

two separate Whirl-Pak bags and subsequently analyzed separately by the lab. 

2.2.3 Periphyton 

Laboratory QA/QC of periphyton taxonomy samples will include a re-count of 10% of the samples. 

For periphyton tissue metals, sampling will include one split sample per site. For a split sample, 

additional periphyton tissue will be collected for one replicate and homogenized. The sample will then 

be split, placed in two separate Whirl-Pak bags, and analyzed separately by ALS. 

2.2.4 Benthic Invertebrates 

Benthic invertebrate taxonomy sample QA/QC will follow CABIN protocols (Environment Canada 2012b), 

which will include determining the sorting efficiency of the subsampled benthic invertebrates and the 

percent similarity of samples identified by two separate taxonomists. 

For the benthic invertebrate tissue metal QA/QC program, sampling will include one split sample per site. 

For a split sample, additional benthic invertebrate tissue will be collected for one replicate and 

homogenized. The sample will then be split, placed in two separate tubes, and analyzed separately by ALS. 

2.2.5 Fish 

Various components of the fish biology dataset will undergo QA/QC during data collection. During field 

sampling, biological data will be entered electronically in rugged field personal digital assistant to 

reduce transcription error. The biological data will be reviewed at the end of each field day to ensure 

all data is complete. 

Otolith age samples will be subject to QA/QC procedures, as 100% of samples will be reassessed by a 

second reader. Discrepancies will be noted and age results will be adjusted to provide a consensus age. 

Stomach samples will be subject to QA/QC procedures at the laboratory. Taxonomist QC will be 

performed on 10% of the stomach samples. Taxa identified will be re-evaluated by a second QC 

taxonomist to verify identifications. 

For tissue metals analysis both duplicate samples and method equipment blanks will be processed by 

the laboratory. Comparison of duplicate samples will be conducted to ensure that results are 

consistently obtained. Method blanks ensure that metals are not introduced during analysis. 
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2.2.6 Bird Eggs 

For field trip 1, data will be recorded and collected for each nest box including nest ID, 

GPS coordinates, orientation, photos, and comments. 

During field trip 2, all target bird species identified will be recorded and artificial nest boxes sites will 

be visited. In addition to the tree swallow, mallard and Barrow’s goldeneye, bird surveys will attempt 

to identify and locate nests for the American dipper and spotted sandpiper. 

For field trip 3, egg collection will consist of removing one egg from nests with a minimum clutch size 

of four eggs in the nest. Each sample will be labelled, recorded, and properly stored for transport. 

Upon return to the field, data will be entered into an excel spreadsheet and QA/QC’d by another 

biologist to ensure all data is transcribed accurately. 

2.3 References 

BC MOE. 2012. Water and Air Baseline Monitoring Guidance Document for Mine Proponents and 

Operators. British Columbia Ministry of Environment: Victoria, BC. 

Clark, M. J. R. 2003. British Columbia Field Sampling Manual. Water, Air and Climate Change Branch, 

Ministry of Water, Land and Air Protection, Victoria, BC. 312 pages. 

Environment Canada. 2012a. Canadian Aquatic Biomonitoring Network Field Manual for Wadeable 

Streams. En84-87/2012E-PDF. Freshwater Quality Monitoring and Surveillance - Atlantic: 

Dartmouth, N.S. 

Environment Canada. 2012b. Canadian Aquatic Biomonitoring Network Laboratory Methods: 

Processing, Taxonomy, and Quality Control of Benthic Macroinvertebrate Samples. En84-

86/2012E-PDF. Freshwater Quality Monitoring and Surveillance - Atlantic: Dartmouth, N.S. 

Johnson, D. H., B. M. Shrier, J. S. O’Neal, J. A. Knutzen, X. Augerot, T. A. O’Neil, and T. N. Pearsons. 

2007. Salmonid field protocols handbook: Techniques for assessing status and trends in salmon 

and trout populations. American Fisheries Society: Bethesda, MD. 

RISC. 1997. Fish collection methods and standards. Victoria, British Columbia. 

Rescan. 2015. KSM Project: Aquatic Selenium Bioaccumulation Model. Prepared for Seabridge Gold Inc. 

by Rescan Environmental Services Ltd.: Vancouver, British Columbia. 

3. SAMPLING SITES 

3.1 Project Wide Sampling Layout 

The KSM Selenium Program includes 17 sites in the Project area, which will be sampled in May/June for 

bird eggs or in late August/early September for fish and aquatic resources (Figure 3.1-1). The rationale 

for site selection is provided in Table 3.1-1. 

3.2 Site Specific Descriptions 

Plates 3.2-1 to 3.2-17 (fish and aquatic resources monitoring sites) and Plates 3.2-18 to 3.2-23 (bird egg 

monitoring sites) present site information and photographs for the Selenium Program monitoring sites. 

Streams sampled within the Bell-Irving watershed include Treaty Creek, Teigen Creek, South Teigen 

Creek, Snowbank Creek and the Bell-Irving River. Sampling for the Unuk watershed is focused on 

Sulphurets Creek and the Unuk River. All GPS positions referenced are in UTM 9N NAD83. 
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Table 3.1-1.  Selenium Program Monitoring Sites and Rationale for Site Selection, KSM Project 

Watershed Watercourse 

Site 

Name 

Location 

Media or Biota to be Sampled Rationale Easting Northing 

Treaty  Treaty Creek TRC1B 

U/S 

443902 6272346 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs, bird eggs 

Treaty Creek upstream of North Treaty confluence and proposed Treaty 

Creek discharge location; Reference site for TMF discharge. 

Treaty Creek TRC2 449159 6269965 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs, bird eggs 

Treaty Creek downstream of North Treaty confluence and proposed 

Treaty Creek discharge location; Near-field site for TMF discharge. 

Treaty Creek TRC3 456490 6269247 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Treaty Creek downstream of North Treaty confluence and proposed 

Treaty Creek discharge location; Mid-field site for TMF discharge. 

Treaty Creek Treaty 

Creek 1 

448500 6271000 Water, bird eggs Lentic (wetland) site adjacent to Treaty Creek, in the vicinity of proposed 

Treaty Creek discharge location; Lentic near-field site for TMF discharge. 

Teigen  South Teigen 

Creek 

STE3 440779 6283723 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

South Teigen Creek downstream of TMF  near confluence with Teigen 

Creek; Near-field for TMF seepage. 

Teigen Creek TEC1 437428 6283337 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Teigen Creek upstream of South Teigen Creek confluence; Reference site 

for TMF seepage. 

Teigen Creek TEC2 440886 6284587 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Teigen Creek downstream of South Teigen Creek confluence; Mid-field 

site for TMF seepage. 

Snowbank 

Creek 

SNO2 445983 6288319 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Snowbank Creek downstream of the confluence with Teigen Creek; Mid-

field site for TMF seepage. 

Teigen Creek Teigen 

Creek 2 

439705 6283408 Water, bird eggs Lentic (wetland) site adjacent to Teigen Creek, upstream of the 

confluence with South Teigen Creek; Lentic reference site in the PTMA for 

TMF discharge or seepage. 

Bell-Irving Bell-Irving 

River 

BIR1 450584 6289098 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Bell-Irving River upstream of confluence with Teigen/Snowbank Creek; 

Reference site for TMF seepage. 

Bell-Irving 

River 

BIR1B 449355 6285939 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Bell-Irving River downstream of Teigen Creek confluence; Far-field site 

for TMF seepage 

Bell-Irving 

River 

BIR2A 458827 6273501 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Bell-Irving River upstream of Treaty Creek confluence; Far-field site for 

TMF seepage, Reference site for Bell-Irving River site downstream of 

Treaty Creek confluence. 

Bell-Irving 

River 

BIR2 464577 6268108 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Bell-Irving River downstream of Treaty Creek confluence; Far-field site for 

TMF discharge. 

(continued) 



 

 

Table 3.1-1.  Selenium Program Monitoring Sites and Rationale for Site Selection, KSM Project (completed) 

Watershed Watercourse 

Site 

Name 

Location 

Media or Biota to be Sampled Rationale Easting Northing 

Unuk Sulphurets 

Creek 

SC2 415283 6262357 Water, sediment, periphyton, benthic 

invertebrates 

Midway downstream on Sulphurets Creek, monitor mixed Mitchell and 

Sulphurets Creeks; Near-field site for mine site WTP discharge. 

Sulphurets 

Creek 

SC3 408304 6261538 Water, sediment, periphyton, benthic 

invertebrates, bird eggs 

Sulphurets Creek at mouth before it joins Unuk River; Mid-field site for 

mine site WTP discharge. 

Unuk River ECM10 408250 6264121 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs, bird eggs 

Unuk River upstream of Sulphurets Creek confluence; Reference site for 

mine site WTP discharge. 

Unuk River UR1 406776 6259782 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Unuk River upstream of South Unuk River confluence and downstream of 

Sulphurets confluence; Mid-field site for mine site WTP discharge. 

Unuk River UR2A 401065 6255109 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Unuk River downstream of South Unuk River confluence; Far-field site for 

mine site WTP discharge. 

Unuk River UR2 394130 6245524 Water, sediment, periphyton, benthic 

invertebrates, fish tissue/eggs 

Unuk River site just upstream of BC-Alaska border, upstream of Boulder 

Creek; Far-field site for mine site WTP discharge before US waters. 

Notes: 

All GIS positions referenced are in UTM 9N NAD83. 

TMF = tailing management facility 

WTP = water treatment plant 

UTM coordinates for the sampling locations are based on fish and aquatic resource sampling sites; bird egg sampling locations are nearby these coordinates unless otherwise 

indicated. 
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Site ID TRC1B-US Watershed Treaty Creek 

GPS Position 443,902 – 6,272,346 Site History 2013 to 2014 

 

Plate 3.2-1.  Treaty Creek at TRC1B-US looking 

upstream. 

Site and Access Description: 

Treaty Creek upstream of North Treaty confluence. 

Sampled small braid, not main channel. Helicopter 

access on island of braids. 

 

Site ID TRC2 Watershed Treaty Creek 

GPS Position 449,159 – 6,269,965 Site History 2013 to 2014 

 

Plate 3.2-2.  Treaty Creek at TR2 looking upstream. 

Site and Access Description: 

Treaty Creek downstream of 

North Treaty confluence. 

Sampled small braid, not main 

channel. Helicopter access on 

island of braids. 
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Site ID TRC3 Watershed Treaty Creek 

GPS Position 456,490 – 6,269,247 Site History 2013 to 2014 

 

Plate 3.2-3.  Treaty Creek at TRC3 looking upstream. 

Site and Access Description: 

Treaty Creek downstream of North 

Treaty confluence. Sampled small 

braid, not main channel. 

Helicopter access on island of 

braids. 

 

Site ID TEC1 Watershed Teigen Creek 

GPS Position 437,428 – 6,883,337 Site History 2013 to 2014 

 

Plate 3.2-4.  Teigen Creek at TEC1 looking downstream. 

Site and Access Description: 

Teigen Creek upstream of South 

Teigen Creek confluence. Sampled 

main channel. 
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Site ID TEC2 Watershed Teigen Creek 

GPS Position 440,779 – 6,284,587 Site History 2013 to 2014 

 

Plate 3.2-5.  Teigen Creek at TEC2 looking downstream. 

Site and Access Description: 

Teigen Creek downstream of 

confluence with South Teigen 

Creek. Sampled main channel. 

 

Site ID STE3 Watershed South Teigen Creek 

GPS Position 440,779 – 6,283,723 Site History 2013 to 2014 

 

Plate 3.2-6.  South Teigen Creek at STE3 looking downstream. 

Site and Access Description: 

South Teigen Creek near 

confluence with Teigen Creek. 

Note very slippery, sampled main 

channel. Land helicopter on pad 

and walk upstream ~ 50 m. 
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Site ID SNO2 Watershed Snowbank Creek 

GPS Position 445,983 – 6,288,319 Site History 2014 

 

Plate 3.2-7.  Snowbank Creek at SNO2 looking upstream (main 

channel right of picture). 

Site and Access Description: 

Snowbank Creek downstream of 

confluence with Teigen Creek. 

Note sampled small braid, not 

main channel. Helicopter access 

on island of braids. 

 

Site ID BIR1 Watershed Bell-Irving River 

GPS Position 450,584 – 6,289,098 Site History 2014 

 

Plate 3.2-8.  Bell-Irving River at BIR1 looking downstream. 

Site and Access Description: 

Bell-Irving River downstream of 

Hwy 37 and upstream of SNO2. 

Note sampled small braid, not 

main channel. 
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Site ID BIR1B Watershed Bell-Irving River 

GPS Position 449,355 – 6,285,939 Site History 2014 

 

Plate 3.2-9.  Bell-Irving River at BIR1B looking upstream. 

Site and Access Description: 

Bell-Irving River downstream of 

SNO2. Note sampled small braid 

and not main channel. Helicopter 

access on island of braids. 

 

Site ID BIR2A Watershed Bell-Irving River 

GPS Position 458,827 – 6,273,501 Site History 2013 to 2014 

 

Plate 3.2-10.  Bell-Irving River at BIR2A looking upstream (main 

channel to right of picture). 

Site and Access Description: 

Bell Irving River upstream of 

Treaty Creek confluence. Note 

sampled small braid, not main 

channel. Helicopter access on 

island of braids. 
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Site ID BIR2 Watershed Bell-Irving River 

GPS Position 464,577 – 6,268,108 Site History 2013 to 2014 

 

Plate 3.2-11.  Bell-Irving River at BIR2 looking downstream. 

Site and Access Description: 

Bell Irving River downstream of 

Treaty Creek confluence. Note 

sampled main channel. Helicopter 

access on island of braid. 

 

Site ID SC2 Watershed Sulphurets Creek 

GPS Position 415,283 – 6,262,357 Site History 2013 to 2014 

 

Plate 3.2-12.  Sulphurets Creek at SC2 looking upstream. 

Site and Access Description: 

Sulphurets Creek mid-way 

downstream, monitor mixed 

Mitchell and Sulphurets Creeks. 

Note sampled small braid and not 

main channel. Sampling of aquatic 

resources only, no fish (non-fish 

bearing). 
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Site ID SC3 Watershed Sulphurets Creek 

GPS Position 408,304 – 6,261,538 Site History 2013 to 2014 

 

Plate 3.2-13.  Sulphurets Creek at SC3 looking downstream. 

Site and Access Description: 

Sulphurets Creek at mouth before 

it joins Unuk River (~200 m 

upstream). Sampled small braids 

and not main channel. Helicopter 

access on island of braids. 

Sampled aquatic resources only, 

no fish sampling (very low fish 

numbers in this area). 

 

Site ID ECM10 Watershed Unuk River 

GPS Position 408,250 – 6,264,121 Site History 2013 to 2014 

 

Plate 3.2-14.  Unuk River at ECM10. 

Site and Access Description: 

Unuk River upstream of Sulphurets 

Creek confluence. Sampled in 

small braid. Helicopter access on 

island of braids. 
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Site ID UR1 Watershed Unuk River 

GPS Position 406,776 – 6,259,782 Site History 2013 to 2014 

 

Plate 3.2-15.  Unuk River at UR1 looking downstream. 

Site and Access Description: 

Unuk River upstream of South 

Unuk River confluence and 

downstream of Sulphurets 

confluence. Sampled main 

channel. 

 

Site ID UR2A Watershed Unuk River 

GPS Position 401,065 – 6,255,109 Site History 2013 to 2014 

 

Plate 3.2-16.  Unuk River at UR2A looking across braid (main 

channel in background looking downstream). 

Site and Access Description: 

Unuk River downstream of South 

Unuk River confluence. Sampled 

small braid, not main channel. 
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Site ID UR2 Watershed Unuk River 

GPS Position 394,130 – 6,245,524 Site History 2013 to 2014 

 

Plate 3.2-17.  Unuk River at UR2 looking downstream. 

Site and Access Description: 

Unuk River site, just upstream of 

BC-Alaska border, upstream of 

Boulder Creek. Sampled main 

channel (near to shore, too 

deep/fast to wade across). 

 

Site ID ECM10 Watershed Unuk River 

GPS Position 408,123 – 6,264,290 Site History 10 tree swallow nest boxes installed 

 

Plate 3.2-18.  Unuk River at the ECM10 bird egg sampling site 

Site and Access Description: 

Located on Unuk River. Artificial 

nest boxes adjacent to the river 

(up to 200 m from Unuk River in 

open swamps). Helicopter access. 
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Site ID SC3 Watershed Unuk River 

GPS Position 408,001 – 6,261,574 Site History 5 tree swallow nest boxes installed 

 

Plate 3.2-19.  Adjacent to Sulphurets Creek, near the Unuk River. 

Site and Access Description: 

Located near the Unuk River. 

Artificial nest boxes located on 

spruce snags and live trees 

adjacent to beaver pond. 

Helicopter access. 

 

Site ID TRC1B-US Watershed Treaty Creek 

GPS Position 442,286 – 6,272,684 Site History 5 tree swallow nest boxes installed 

 

Plate 3.2-20.  Tree swallow nest box adjacent to beaver pond near 

Treaty Creek. 

Site and Access Description: 

Located near Treaty Creek. 

Artificial nest boxes are adjacent 

to a large beaver pond with many 

side channels. Helicopter access. 
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Site ID TRC2 Watershed Treaty Creek 

GPS Position 449,071 – 6,269,971 Site History 5 tree swallow nest boxes installed 

 

Plate 3.2-21.  Adjacent to Treaty Creek, near the confluence with 

North Treaty Creek. 

Site and Access Description: 

Located near Treaty Creek. Nest 

boxes are adjacent to a wetland 

installed on spruce trees. 

Helicopter access. 

 

Site ID Treaty Creek 1 Watershed Treaty Creek 

GPS Position 448,500 – 6,271,000 Site History 5 mallard and 5 Barrow’s goldeneye nest 

boxes installed 

 

Plate 3.2-22.  Mallard henhouse along Treaty Creek. 

Site and Access Description: 

Wetland located near Treaty 

Creek. Artificial nest boxes are up 

to 200 m from Treaty Creek 

adjacent to a beaver pond and 

wetland. Helicopter access. 
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Site ID Teigen Creek 2 Watershed Teigen Creek 

GPS Position 439,705 – 6,283,408 Site History 3 mallard and 3 Barrow’s goldeneye nest 

boxes installed 

 

Plate 3.2-23.  Wetland adjacent to Teigen Creek. 

Site and Access Description: 

Located along Teigen Creek. 

Artificial nest boxes located 

adjacent to wetland and flooded 

channel habitats. Helicopter 

access. 

4. ACCESS AND SAFETY 

In addition to the general safety concerns when working outdoors in a remote environment 

(e.g., wildlife, communication, exposure, helicopters), this section describes the specific safety 

requirements needed to complete the Selenium Program sampling. 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 

fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 

regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 

helicopter briefing. 

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 

kit will be carried at all times when in the field. 

4.3 Bear Aware 

All personnel will have bear aware safety training. This involves ensuring bear awareness training is 

up-to-date by watching bear aware videos and carrying a bear kit on their person. A bear kit will 

contain bear spray and noise deterrent device (i.e., bear bangers and flares) and each field personnel 

will be familiar with using these items. Upon arrival to camp and prior to field work, communication 

protocols will be established with the helicopter pilot and camp regarding bear encounters and 
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sightings. Each field team will be equipped with a functioning Project issued radio, SPOT device and 

Satellite (SAT) phone for emergencies in order to facilitate communication from remote locations. 

4.4 Swiftwater 

Field crew will include at least one personnel with Swiftwater Rescue Technician (SRT-1) certification. 

The field crew will wear swiftwater PFDs with whistle when working in and around the water. Crew will 

carry swiftwater kit (throw bags, line, carabiners, pulleys, webbing, knife) when in the field that will 

be placed near the stream at each site in case of emergency. Crew with swiftwater training will wear a 

belted throw bag. 

Crew will identify hazardous areas before entering water at each site and plan to work in safe area. 

Crew will discuss rescue options for site. If determined to be unsafe, crew has the right to refuse 

unsafe work. 

4.5 Chemicals 

Hazardous chemicals are required for this program, including hydrochloric acid, nitric acid, sulphuric 

acid, sodium hydroxide, Lugol’s iodine and formalin. Material Safety Data Sheets (MSDS) will be carried 

in the field. Crew will only dispense chemicals in a controlled environment, away from the stream. 

Crew will wear appropriate protection when handling chemicals, including goggles and nitrile gloves. 

A formalin spill kit will be on hand in case of accidental spills. 

4.6 Tree Climbing 

In order for any potential repairs Barrow’s goldeneye nest boxes, tree climbing and working at height 

will be required. A total of eight goldeneye nest boxes have been installed at two sites at heights of 

four to five metres. Safety precautions for working at heights will include: 

o All work will require fall arrest/rescue training (certified rope access specialist) and are 

required to use fall arrest and rescue equipment as per WorkSafe BC regulations (second 

individual will be familiar with rope access and climbing techniques); 

o Tree climbing equipment will consist of climbing helmets, semi-static ropes, full-body 

harnesses, lanyard absorbers, anchor webbings, locking carabiners, self-braking descenders 

(Petzl I’D S), fall arresters (Petzl ASAP & DDM Buddy), work positioning lanyards (Petzl Grillon), 

and climbing aids such as ascenders, prussiks, pulleys, and slings; and 

o A backup fall arrest and rescue system will ensure safe practices in the case of a primary rope 

system failure. This will consist of using a secondary rope system to arrest a climber’s fall. 
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KSM PROJECT Standard Operating Procedure – Wildlife Remote Camera Monitoring Version C.1 

 

June 2016 

SOP# KSM-23-

WG-2016 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

Remote camera monitoring was initiated to meet commitments in the EIS/Application for mountain 

goat and moose, specifically in relation to commitments generated from working group meetings during 

the Application process in 2012 and 2013. 

During the wildlife working group meeting on September 12, 2012, in Smithers, Jerry Asp (THREAT) asked 

if Seabridge has information on how often moose move through the saddle between the Unuk River and 

Treaty Creek (Saddle Area) and indicated that the upper Treaty Creek may be a calving area. Chris Schell 

(FLNRO, nee MOE) recommended that Seabridge monitor the Saddle Area using remote cameras. Chris 

Schell also asked whether the possible mineral lick near the mine site was actively used, and what the 

occupancy of goats was in the mine site during the summer.  This followed from aerial survey data that 

indicated that goats observations were low and variable in the mine site area during the summer, but 

relatively consistent in number just outside the mine site area on John’s Peak and the Unuk Finger. 

On October 30, 2012, a follow up meeting was conducted between Chris Schell (FLNRO, nee MOE), 

Elizabeth Miller (Seabridge), Greg Sharam (Rescan), and Katie Kuker (Rescan) to determine what 

actions should be conducted to answer the questions posed at the September 12, 2012 wildlife working 

group meeting. Chris Schell suggested that three camera-based studies be undertaken to address 

questions from the working group meeting: 

1. Monitor use of the Saddle Saddle using remote cameras for at least 2 years to produce a 

baseline of the use of this area by moose.  The study should include control sites. 

2. Monitor the possible (now confirmed) mineral lick located south-east of the Kerr Pitt to 

determine baseline usage of the mineral lick by goats, and the timing of this usage. 

3. Monitor the footprint areas of the mine site to determine occupancy during the summer months – 

the timing, composition (male, female, young) and relative abundance of goats in these habitats. 

In response, a remote camera monitoring study were initiated in the summer of 2013, which included 

monitoring mountain goat surrounding the mine site and at the potential (now confirmed) mineral lick, 

and moose monitoring in the Saddle Area.  The results of this program were presented during a follow 

up working group meeting in November, 2013. During this meeting, Jerry Asp (THREAT) commented 

that moose often migrate during early spring and late fall, and requested that these seasons be added 

to the moose monitoring component of the remote camera monitoring program.  In response, moose 

monitoring studies were carried out in the Saddle Area from the fall of 2014 to the spring of 2015. 

The specific objectives of the remote monitoring program are to: 

o Continue monitoring mountain goat occupancy of areas surrounding the mine site during the 

summer, as recommended by FLNRO 

o Continue monitoring the confirmed mineral lick during the summer, as recommended by FLNRO 
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o Continue monitoring moose movement within the Saddle Area during the early spring, summer, 

and late fall, and to include monitoring of moose at control sites (TMF Valley), as 

recommended by THREAT and FLNRO 

2. FIELD METHODS 

2.1 Sampling Methods 

The first step when setting up the cameras is to program the camera, as the RECONYX™ HyperFire™ 

camera comes pre-programmed with factory default settings. By default the camera will take three 

pictures per trigger with a one-second pause between pictures and no delay between triggers.  

Using “Advanced Settings” (Plate 2.1-1) the SD memory cards for the remote cameras will be 

programmed using the following criteria:   

o Motion Sensor – On; 

o Sensitivity – High; 

o Pictures per Trigger – 10; 

o Picture Interval – 3 seconds; 

o Quiet Period – No delay (the time period after a trigger during which the camera will not 

respond to motion events); 

o Time Lapse – Every 15 minutes during daylight hours (approximately 3:00 am to 10:45 pm); and 

o Provide ID #s for each cameras and SD cards appropriately – Camera #1 with SD cards 1A and 1B 

(see camera check protocol below). 

 

Plate 2.1-1.  RECONYX™ HyperFire™ camera opened to view the control 

settings, SD memory card input and batteries. Note: SD memory cards and 

batteries need to be in the camera in order to proceed with programming.  
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Once programming has been completed, the remote cameras are ready for set-up in the field. Set-up 

protocol includes the following steps: 

o Fly to pre-determined site locations and situate the camera in best micro-site for remote 

camera location (Plate 2.1-2); 

o Ensure cameras have SD memory card, batteries, and blue desiccant, arm cameras (press OK) and 

place them inside security enclosures (security enclosures are optional; Plates 2.1-2 and 2.1-3);  

o Install remote cameras to posts (metal T-posts) or existing vegetation (small to medium size 

tree) using bungee cords or adjustable T-post mounts (Plate 2.1-3); and 

o Record all environmental and site conditions, camera information, dates and time of day of 

installation on remote camera data sheets.  

  

Plate 2.1-2.  Identify the most suitable locations for remote camera placement with good field of 

view: left – mountain goat habitat; right – moose habitat. 

  

Plate 2.1-3.  Adjustable T-post mount (left) and remote camera mounted to small tree (right). 

2.1.1 Field Equipment 

Equipment necessary to complete the monitoring program is presented in Table 2.1-1.  
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Table 2.1-1.  Equipment Check List for the Remote Camera Program 

Quantity Item Description Comments 

19 RECONYXTM PC800 HyperFireTM 

Professional Semi-Convert IR 

Remote Cameras 

Motion or time triggered 

programmable remote 

camera 

Programming depends on the objective 

and location 

38 16GB SD memory cards For storing wildlife photos 16 GB provides sufficient file space in the 

event of lots of motion triggered images 

19 Poles/Stands For remote camera set-up 

and installation 

Some remote cameras may be fastened 

to trees if available and convenient 

38 Straps/bungee cords Fastening cameras to 

poles/stands and/or trees if 

available 

Supplied with the remote cameras 

684 ENERGIZER® lithium batteries 12 batteries for each remote 

camera 

Actual number will depend on 

productivity of remote camera 

1 Sledgehammer For pounding poles into the 

ground for remote cameras 

 

2.1.2 Field Trip Duties  

The following is a summary of the activities that will occur during Field Trip 1:  

1. Switch out 14 SD cards from the 2014/2015 moose movement monitoring program; 

2. Service (replace batteries and insert new SD cards) for the six moose remote cameras that will 

remain on site (locations consistent with 2014 sites); 

3. Close and re-position the remaining eight remote cameras from the moose monitoring program 

to mountain goat habitat sites (locations consistent with 2014 sites); 

4. Set-up an additional five cameras in mountain goat habitat sites (locations consistent with 2014 

sites) for a total of 13 remote cameras in mountain goat habitat; and 

5. Ensure all 19 remote cameras have new batteries and SD memory cards, document all data in 

remote camera field notebook and mark all sites with handheld GPS.  

The following is a summary of activities that will occur during Field Trip 2:  

1. Fly to camera location. Land behind the camera where possible, to avoid triggering numerous 

photos; 

2. Remove camera from mount (and if necessary, security enclosure);  

3. Open camera, turn off. Remove memory card and place into a memory card case and replace 

with a new memory card into camera (ensure all cards are labelled with the appropriate 

Camera ID – example for Camera #1 are matched with SD memory cards labelled #s 1A and 1B);  

4. Remove white/pink desiccant packs and add new ones in same locations. If desiccant packs are 

still blue, they can remain in the cameras;  

5. Turn camera on. Screen will say “reading card”, and should show the card at 0%. The battery 

life should be above 50%. If it is lower than 50%, replace batteries;  

6. Arm Camera – hit OK; and 

7. Close camera. Replace into security enclosure (if necessary) and re-mount. Fill out data sheet 

(Plate 2.1-4). Fly to next site. 
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Plate 2.1-4.  Remote camera notebook and data sheets (left) and image of grizzly bear prior to 

knocking a camera down (right). 

The following is a summary of activities that will occur during Field Trip 3:  

1. Remove SD memory cards and close the thirteen mountain goat remote cameras;  

2. Remove SD memory cards and service the six remote cameras in moose habitat (these remote 

cameras will remain on site); and 

3. Re-position, set-up, and service eight additional remote cameras to monitor moose movement 

during the 2015 late fall/2016 early spring (locations consistent with 2014 fall/2015 spring sites). 

2.2 Quality Assurance / Quality Control 

All data images from the SD memory cards will be downloaded and checked for wildlife sightings, 

recorded and entered into an excel spreadsheet. The first step is to open RECONYX™ MapView™ 

Professional (software that comes with the camera) and to “View/Load New Images”, followed by 

uploading the photos. This will bring up the Load New Images Wizard (Plate 2.2-1 - left). Images will be 

sorted into “motion” and “timed” photos by the program (Plate 2.2-1 – right). 

  

Plate 2.2-1.  Downloading photos from SD memory card using Load New Images Wizard (left) and 

detailed information contained for each photo (right). 
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Photos will be reviewed and all information for each image or ‘set’ of images will be documented 

including camera ID, location, time and date, species, sex and gender (if possible), description of 

activity, if a review of the image is required, and any additional comments (Table 2.2-1).  

Table 2.2-1.  Example of Data Fields for the Wildlife Photo Data Entry Spreadsheet 

Column Header Description of information to include in the column 

Camera Number Record camera number. 

Card Label If no label on card, leave blank. 

Folder Describe folder where images are located (100RECNX, 101RECNX, etc.).  

Date (of photo) Take from the photo. 

Series This is only for triggered photos and is cumulative by day (i.e., 1st triggered series of the day is 1, 

2nd triggered series is 2, and so on). 

Start Time  Record start time of series. 

End Time Record end time of series. 

Photo Type Record ‘M’ for motion-triggered, or ‘T’ for timed image. 

Start Photo Enter name of first photo from the motion triggered series (format “IMG_####”). 

End Photo Enter name of last photo from the motion triggered series (format “IMG_####”). 

# of Photos Usually either 1 or 10. May be more if multiple triggers are involved in the SERIES. 

# of Triggers The number of times one group or one individual trigger(s) the camera. This is only for motion 

triggered photos.  

Animal Group  “Animal_Group_List” can be defined as more than one individual separated by 30 or more 

minutes; unless individual identification is possible to distinguish between two animal groups. 

Species • “Species_List” tab for a list of the species 

• if not visible or indeterminate, track as “Unknown” 

• if multiple species, enter each in a new row. 

# Adults Record the number of adult animals. 

# Young If no young, leave blank. 

Previously 

Counted 

Y for Yes or N for No, or blank, depending on if this animal/group has been seen in other triggered 

or timed photos, often occurs in a timed image is taken in the middle of a motion-triggered series. 

Can be ‘Unknown’ if there is uncertainty. 

Description of 

wildlife  

Enter anything that seems pertinent (e.g., behaviour, unique marking, etc.). 

Behaviour  Describe the observed behavior. 

Location of 

Wildlife 

Describe the location of the wildlife. 

Location 

Description 

Describe location of the animal in the image if it is hard to see the animal in the photo  

(e.g., far on the horizon). 

Requires Review Y for Yes or N for No. If additional from a biologist is needed to help identify species, locations, 

or behaviours. 

Comments Any applicable comments. 

 

It is also important to record the date and time that the camera was set up. This is determined as the 

time from the first photo collected after the camera has stopped motion-triggered photos from the set 

up. Similarly, record the end date as well – this will be the last photo taken before the camera is 

collected or knocked over by an animal (i.e., stops recording photos in the field). In addition, 

sometimes the camera range of view is party obscured due to wildlife moving the camera, but the 

camera continues to collect images. In this case, when the camera is obscured or has been knocked 

over for more than 24 hours, this should be recorded. 
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2.3 References 

RISC. 2002. Aerial-based Inventory Methods for Selected Ungulates: Bison, Mountain Goat, Mountain 

Sheep, Moose, Elk, Deer & Caribou. Standards for Components of British Columbia's Biodiversity 

No. 32. Prepared by Ministry of Environment, Lands and Parks, Resources Inventory Branch for 

Terrestrial Ecosystem Task Force, Resources Inventory Committee (RIC): Victoria, BC. 

3. SAMPLING SITES 

For the summer, six remote cameras are located in the Saddle Area to monitor moose movement 

through the area (Figure 3.1-1 and Table 3.1-1) and thirteen remote cameras are located in and around 

the Mine Site within suitable mountain goat habitat to monitor mountain goat habitat use and presence 

(Figure 3.1-2 and Table 3.1-1). For the winter (approximately October to June) all 13 goat remote 

cameras will be demobilized. Eight of these 13 remote cameras will be added to the six already in the 

TMF and Saddle Area for a total of 14 remote cameras for monitoring moose movement in Saddle Area 

(Figure 3.1-3 and Table 3.1-2). Each of the locations for remote cameras during the summer and winter 

will be consistent with those used in previous programs (summer 2014 and winter 2014/2015; 

Tables 3.1-1 and 3.1-2).. 

Table 3.1-1.  Summary Table of Remote Camera Sites for Moose and Mountain Goat Monitoring 

Program, Summer 2014 

Camera ID UTM Zone Easting Northing Species 

Cam012 9V 424049 6260573 Goat Remote Camera Station 

Cam022 9V 422868 6259785 Goat Remote Camera Station 

Cam032 9V 422713 6259216 Goat Remote Camera Station 

Cam041 9V 422472 6261280 Goat Remote Camera Station 

Cam051 9V 422259 6262882 Goat Remote Camera Station 

Cam061 9V 425512 6267366 Goat Remote Camera Station 

Cam072 9V 421314 6266603 Goat Remote Camera Station 

Cam081 9V 419835 6269816 Goat Remote Camera Station 

Cam091 9V 416688 6268986 Goat Remote Camera Station 

Cam101 9V 415635 6255923 Goat Remote Camera Station 

Cam111 9V 412422 6262555 Goat Remote Camera Station 

Cam121 9V 426377 6263375 Goat Remote Camera Station 

Cam13 9V 433920 6274803 Moose Remote Camera Station 

Cam14 9V 434011 6275112 Moose Remote Camera Station 

Cam15 9V 434346 6275005 Moose Remote Camera Station 

Cam16 9V 434303 6274699 Moose Remote Camera Station 

Cam17 9V 433293 6277312 Moose Remote Camera Station 

Cam18 9V 433742 6277225 Moose Remote Camera Station 

Cam192 9V 415821 6255459 Goat Remote Camera Station 

Cam202 9V 419456 6267099 Goat Remote Camera Station 

1 Cameras that will be demobilized and moved to locations for moose monitoring in the Saddle Area over the winter 
2 Cameras that will be demobilized for the entire winter (not used as part of moose monitoring in the Saddle Area). 
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Table 3.1-2.  Summary Table of Remote Camera Sites for Moose Monitoring Program, Winter 2014-

2015 (Fall 2014 to Spring 2015) 

Camera ID UTM Zone Easting Northing Bearing 

Cam04 9V 438269 6279498 90 

Cam05 9V 447705 6272344 330 

Cam06 9V 448164 6272419 270 

Cam08 9V 445781 6273471 30 

Cam09 9V 439917 6281055 100 

Cam10 9V 438958 6279956 100 

Cam11 9V 433863 6274974 130 

Cam12 9V 439669 6280126 20 

Cam13 9V 433920 6274803 0 

Cam14 9V 434011 6275112 0 

Cam15 9V 434346 6275005 0 

Cam16 9V 434303 6274699 0 

Cam17 9V 433224 6277491 0 

Cam18 9V 433742 6277225 0 

4. ACCESS AND SAFETY 

4.1 Helicopter Safety 

Helicopter safety will involve watching standard safety videos prior to leaving for the field. Prior to any 

fieldwork, a briefing from the pilot will be required to review of all safety protocols and precautions 

regarding helicopter safety. Each field personnel will sign off to acknowledge that they received the 

helicopter briefing.  

4.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 

kit will be carried at all times when in the field. 

4.3 Wildlife  

All personnel will have bear aware safety training. This involves ensuring bear awareness training is up-

to-date by watching bear aware videos and carrying a bear kit on their person. A bear kit will contain 

bear spray and noise deterrent device (i.e., bear bangers) and each field personnel will be familiar 

with using these items. Upon arrival to camp and prior to field work, communication protocols will be 

established with the helicopter pilot and camp regarding bear encounters and sightings. Each field 

team will be equipped with a functioning Project issued radio, SPOT device and Satellite (SAT) phone 

for emergencies in order to facilitate communication from remote locations. 
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KSM PROJECT Standard Operating Procedure - Winter Moose Aerial Monitoring Version C.1 

 

July 2015 

SOP# KSM-CPOP-

23-2016.1 

1. PROGRAM DESCRIPTION AND OBJECTIVES 

During the environmental assessment, moose (Alces americanus) was identified as a species of 

conservation concern that may be influenced by the Project. As a commitment during the review of the 

Application/EIS, Seabridge agreed to monitor the moose population within the regional study area on a 

reoccurring five year schedule through construction and operation. 

1.1 Objectives 

The overall objectives of this program are to: 

o conduct winter surveys of moose within the local study area (LSA) and regional study area (RSA); 

o compare populations and demographics (bulls per cow and calves per cow) to baseline results; 

o compare spatial distribution of moose to baseline results; and 

o identify any changes in population, demographics or distribution that may have occurred since 

collection of baseline data  

1.2 Monitoring Methods 

The moose population in the KSM RSA is monitored by aerial survey in the winter following Resource 

Information Standards Committee (RISC; RIC 2002). These methods are consistent with baseline survey 

methods (Rescan 2010). The optimum window for moose surveys is February when snowpack is near its 

maximum, average temperatures are typically below -5 C, and days are long enough to permit 8 hours of 

survey time. Surveys are also conducted in February, because the province identified late winter as a 

critical time for moose when deep snowpack restricts the movements and energetics of moose. Areas 

occupied in late winter are also used to identify important habitat, such as Ungulate Winter Ranges 

(UWR) for moose.  

Surveys may be conducted in the first two weeks of March, however there is a risk of warmer 

temperatures and incomplete snow cover, both of which may influence sightability of moose. 

Conducting surveys in January can be done as conditions of temperature and snowpack are suitable, 

but short days may influence survey logistics. 

1.2.1 Aerial Survey 

The “capable” winter moose habitat within the KSM RSA was divided into 21 survey units (SUs) prior to 

aerial surveys. These SUs cover approximately 1,070 km2 of the RSA (Figure 1.2-1); 426 km2 in coastal 

drainages and 644 km2 in interior drainages. Capable habitat was defined by elevation to include all 

valley bottoms where snow conditions were acceptable for moose. These SUs were given unique labels 

from 1 to 21 with SU 1 to 8 representing coastal influenced ecology, while SU 9 to 21 were classified as 

interior.  
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The helicopter selected for survey must have good surveyor visibility, be safe, and comfortable for the 

surveyors, RISC standards recommend the Bell Jet Ranger (or Long Ranger) with bubble windows as the 

preferred choice. The survey crew includes two observers, a pilot, and a navigator. During the survey the 

helicopter maintains a flying height between 50 and 100 m above ground level and a flying speed 

between 20 and 60 km/hour. Helicopter speed may change with moose sightability - faster over open 

areas where sightability is good and slower over areas where visibility may be obscured by vegetation 

cover. Flight lines follow topographic contours or identifiable features (such as rivers or creeks) and are 

spaced at intervals of approximately 400 m to 500 m distance (assuming line of sight from the helicopter 

is about 200 to 250 m either side). Flight paths and observations are recorded using a hand-held global 

positioning system (GPS) with an external antenna. 

For each moose observation, a GPS waypoint is recorded and animals are classified by gender (cows or 

bulls) and age class (i.e., adults or calves) (RIC 2002). Animals that cannot be classified by age with 

confidence are recorded as unidentified. For each observation, the vegetation cover within 9 to 10 m 

of the first observed moose (Anderson and Lindzey 1996; Unsworth et al. 1998; Quayle, MacHutchon, 

and Jury 2001), and habitat suitability rating (HSR one through six) are recorded. An HSR of one is 

considered the most suitable habitat based on provincial benchmarks, while a HSR of six is considered 

devoid of habitat features that could be used by moose. 

1.2.2 Data Analysis 

Survey Effort 

The total area, census area (area surveyed) and the total capable moose habitat in each SU is 

calculated. The total area for each SU includes the whole area within the boundaries of the SU. Census 

area includes the area covered by helicopter flight lines, with a maximum extent of 200 m on either 

side of the helicopter flight line on the ground. Capable habitat is defined by RISC (RIC 1999) as “the 

ability of the habitat, under the optimal natural (seral) conditions for a species to be provided its life 

requisites, irrespective of the current condition of the habitat.” For moose, this definition was 

modified as the habitat type that is most able to provide for the winter life requisites, due to the 

limiting nature of winter habitat and its relative importance to moose. This was based on elevation and 

slope topography as observed by moose use within coastal and interior ecosystems during the 2009 

winter inventory (Rescan 2010). 

Survey effort is determined in three ways;  

1. as the ratio of survey time to total area within each SU;  

2. the ratio of survey time to the census area within each SU; and  

3. as the ratio of survey time to the amount of capable habitat within each SU. 

Moose Observations 

The total number of moose observed during the aerial surveys and the composition of each group (i.e., bull, 

cow, calf) are calculated. Sightability corrections are applied to each moose group observation using the 

program AERIAL SURVEY (Unsworth et al. 1998). Detection probabilities are determined using sightability 

data from a British Columbia moose model (Quayle, MacHutchon, and Jury 2001).  

Population Characteristics 

Two population characteristics are analyzed for moose; demographics and density. Population 

demographics including sex ratio (number of males per female) and productivity (number of calves per 
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female) are calculated from observed moose data (moose observations are adjusted for sightability). 

Density estimates, based on both observed and adjusted data, are calculated for the total area, census 

area, and the area of capable habitat. Analyses is run separately on moose observed in coastal and 

interior survey areas.  

Spatial Distribution 

Spatial distribution is evaluated by comparing moose observations and demographics within surveyed 

SUs to previous winter survey results. This includes an evaluation of observed number and percentage. 

Changes, if detected are noted and potential causes discussed. 

1.3 Quality Assurance / Quality Control 

Survey methods will follow RISC (RIC 2002) standards. An experienced biologist (i.e., a biologist with 

more than 500 hours of aerial survey experience) will lead the field survey. Data recording will follow 

the RISC (RIC 2002) template. The navigator will also record data on a hard copy map and compare 

results to the data recorded on the survey sheets each evening. Flight path and observations will be 

recorded on hard copy for comparison with GPS results. GPS results will be downloaded every evening 

and emailed to a repository for digital storage. In the office, data entered will be checked by an 

alternate individual prior to analysis being conducted. 

2. ACCESS AND SAFETY 

This section describes the specific safety requirements needed to complete the monitoring surveys. 

2.1 Helicopter Safety 

Surveyors will be spending as much as 8 hours per day in the helicopter. To ensure safety of the crew, 

only a pilot with a high level of mountain experience (>2,000 hrs in mountains) will be considered for 

conducting the flights. This individual will also have recent mountain experience with the aircraft 

(i.e., Bell Jet ranger or Long Ranger) being piloted. A firm with an excellent safety and maintenance 

record will be selected for the survey.  

The surveys crews’ helicopter safety will involve watching standard safety videos prior to leaving for 

the field. Prior to the flight starting, the lead surveyor will discuss the survey protocol and area to be 

surveyed so a plan can be established with the pilot to access fuel, avoid weather and identify areas 

that may be used as refuge as required. Prior to flying a briefing from the pilot will be required to 

review all safety protocols and precautions regarding helicopter safety.  

Weather will be monitored regularly and as surveys are to take place at high elevations, avoiding bad 

weather, including isolated cells, will be a priority for consideration. The pilot will be encouraged to 

avoid any unnecessary risk, and the crew will ensure there is available time to permit additional days 

on site if required to prevent safety judgement being influenced by time pressures. 

Additional survival equipment will also be carried by the crew; this will include warm clothes suitable 

for spending the night in winter conditions, a satellite phone and radio for communications. Additional 

food and water necessary for keeping the crew comfortable if they have to spend the night out will 

also be carried and standard wilderness survival kit and first aid kit supplementing that carried in the 

helicopter will be taken if necessary.  

Ergonomics is also an important consideration as surveyors will be in a confined space for potentially 

more than 8 hours a day. Surveyors will be encouraged to participate in physical activity prior to 
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morning survey, and an hour and a half break during mid-day of each survey will be used to allow 

surveyors to participate in additional physical activity to promote stretching and circulation. 

2.2 First Aid Training 

All personnel will have current First Aid Level 1 and CPR – Level C certification. In addition, a first aid 

kit will be carried at all times when in the field. 

2.3 Bear Aware 

Surveys will occur in winter when bears are hibernating and as such no extra precautions for bear 

avoidance will be necessary. 

2.4 Avalanche Safety 

The crew will not leave the helicopter in any area that may have avalanche risk. If the crew is required to 

be left alone, they will be dropped at an area on flat ground and near road or highway transportation. 

2.5 Stop Work 

If, for any reason, the lead surveyor or the crew do not feel that the pilot, aircraft, or other crew 

members are not sufficiently safe, each member of the crew has the right to stop the work. Stop work 

can be a time out to discuss a particular task or concern or may be a full stop work. 
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