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REHABILITATION PLAN
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REHABILITATION PLAN

25 TRAFFIC CONTROL PLAN

23 SPOT REPAIR PLANS A-O

24 SPOT REPAIR PLANS P-U

26 PIPE REHAB DATA TABLE

HORIZONTAL AND VERTICAL

CONTROL INFORMATION

NOTES:

1. A FIELD SURVEY WAS PERFORMED IN AUGUST 2017.

2. COORDINATES (INDIANA STATE PLANE, EAST ZONE, NAD 83) AND

ELEVATIONS (NAVD 88) ARE BASED ON INCORS. 

3. UNITS ARE U.S. SURVEY FEET.

4. CONTROL POINTS WERE SET USING GPS.

31 MISCELLANEOUS DETAILS

32 EROSION CONTROL DETAILS

27 PIPE REHAB DATA TABLE (CONT.) AND SPOT REPAIR DATA TABLE
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TABLE OF ABBREVIATIONS

ABBREVIATION DESCRIPTION ABBREVIATION DESCRIPTION

AFF ABOVE FINISHED FLOOR IPS IRON PIPE SIZE

ALUM ALUMINUM ISPC INDIANA STATE PLANE COORDINATE

APP APPARENT LB

POUND(S)

APPROX

APPROXIMATE(LY)

LF LINEAR FEET

ASPH ASPHALT LN LANE

ASSOC ASSOCIATES LS LIFT STATION

ASTM AMERICAN SOCIETY OF TESTING MATERIALS MA EX MATCH EXISTING

AVE AVENUE MJ MECHANICAL JOINT

AVG AVERAGE MATL MATERIAL

BLDG BUILDING MAX MAXIMUM

BLVD BOULEVARD MH MANHOLE

BM BENCHMARK MIN MINIMUM

CO CLEANOUT MISC MISCELLANEOUS

CI CAST IRON N
NORTHING, NORTH

CL CENTER LINE NFL NOT FIELD LOCATED

CMA COLD MIX ASPHALT NGS NATIONAL GEODETIC SURVEY

CMP CORRUGATED METAL PIPE NIC NOT IN CONTRACT

CMU CONCRETE MASONRY UNIT NO. NUMBER

CONC CONCRETE OC ON CENTER

CONT CONTINUOUS OD OUTSIDE DIAMETER

CNR CORNER PC

POINT OF CURVE (BEGIN CURVE)

CP CONTROL POINT POLY POLYETHYLENE

CPP CORRUGATED PLASTIC PIPE PI POINT OF INTERSECTION

CR STN CRUSHED STONE POT POINT ON TANGENT

CYD CUBIC YARD PT

POINT OF TANGENT (END CURVE)

D DEPTH PSI POUNDS PER SQUARE INCH

DI DUCTILE IRON PT POINT

DI MJ DUCTILE IRON MECHANICAL JOINT PVC POLYVINYL CHLORIDE

DBL DOUBLE R RADIUS

DIA DIAMETER ROW RIGHT-OF-WAY

DIP DUCTILE IRON PIPE RCP REINFORCED CONCRETE PIPE

DIPS DUCTILE IRON PIPE SIZE RD ROAD

DR DRIVE S SOUTH

E
EASTING, EAST

SR STATE ROUTE

EF EACH FACE SST STAINLESS STEEL

EW EACH WAY SVA SERVICE VALVE ASSEMBLY

EA EACH SB SOIL BORING

EJ EAST JORDAN IRON WORKS SCHED SCHEDULE

EL ELEVATION SDR STANDARD DIMENSION RATIO

EX EXISTING SECT SECTION

EXP EXPANSION SF SQUARE FEET

FFE FINISH FLOOR ELEVATION SHT SHEET

FM FORCE MAIN SPECS

SPECIFICATION(S)

FND FOUND SQ SQUARE

FT FEET SRF STATE REVOLVING FUND

FTG FOOTING ST STREET

GALV GALVANIZED STA STATION

GPS GLOBAL POSITIONING SYSTEM SYD SQUARE YARD

HMA HOT MIX ASPHALT TBM TEMPORARY BENCHMARK

HDPE HIGH DENSITY POLYETHYLENE TC TOP OF CASTING

HORIZ HORIZONTAL TYP TYPICAL

ID INSIDE DIAMETER USGS US GEOLOGICAL SURVEY

IE INVERT ELEVATION VERT VERTICAL

INC INCORPORATED VLV VALVE

INDOT INDIANA DEPARTMENT OF TRANSPORTATION W
WIDTH, WEST

INSTR INSTRUMENT WSE WATER SURFACE ELEVATION

INV INVERT YR YEAR

*NOTE: THIS TABLE IS A LISTING OF TYPICAL ABBREVIATIONS AND MAY NOT INCLUDE ALL ABBREVIATIONS FOUND WITHIN THIS PLAN SET.

IF A QUESTION ARISES ON THE MEANING OF AN ABBREVIATION NOT LISTED IN THIS TABLE, PLEASE CONTACT THE ENGINEER FOR CLARIFICATION.
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SCALE VERIFICATION

BAR IS ONE INCH LONG ON

ORIGINAL DRAWING
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GENERAL NOTES AND ABBREVIATIONS

UTILITY CONTACTS

FIBER OPTIC/TELEPHONE

CENTURY LINK

213 W. LAPORTE ST

PLYMOUTH, IN 46563

574-935-1247

ATTN: BRUCE EMERICK

ELECTRIC

KOSCIUSKO REMC

370 SOUTH 250 EAST

WARSAW, IN 46582

800-790-7362

ATTN: RYAN MILLER

WATER

INDIANA-AMERICAN WATER COMPANY, INC

555 E. COUNTY LINE RD., STE 201

GREENWOOD, IN 46143

317-885-2447

ATTN: EZAT NAYERI

WARSAW UTILITIES

2056 N. 150 W

WARSAW, IN 46580

574-372-9562

ATTN: BRIAN DAVISON

WARSAW ENGINEERING

102 S. BUFFALO ST.

WARSAW, IN 46580

574-372-9548

ATTN: JAMES EMANS

ELECTRIC

NIPSCO

801 E. 86TH AVE.

MERRILVILLE, IN 46410

219-647-5036

ATTN: ROCKY YBARRA

GENERAL NOTES:

1. NOTIFY THE ENGINEER IF ANY CONFLICTING INFORMATION BECOMES APPARENT IN THE CONTRACT

DOCUMENTS AS SOON AS POSSIBLE AND PRIOR TO THE COMMENCEMENT OF ANY WORK IN THE VICINITY OF

OR RELATIVE TO THE APPARENT CONFLICT SO THAT CLARIFICATION MAY OCCUR PRIOR TO CONSTRUCTION.

2. TAKE CARE TO AVOID DAMAGE TO PAVED AREAS WHICH ARE NOT SPECIFICALLY CALLED OUT FOR REPAIR.

REPAIR, OR REPLACE ALL SUCH PAVEMENTS WHICH ARE DAMAGED BY CONSTRUCTION ACTIVITIES AND

CONSTRUCTION TRAFFIC AT NO ADDITIONAL COST TO THE OWNER.

3. OBTAIN ALL TEMPORARY EASEMENTS REQUIRED FOR THE CONSTRUCTION OF THE PROJECT AT NO

ADDITIONAL COST TO THE OWNER.

4. DETERMINE WHICH UTILITIES MAY CONFLICT WITH WORK AND VERIFY THEIR LOCATION, SIZE AND ELEVATION

PRIOR TO CONSTRUCTION AND DETERMINE IF THERE ARE ANY DISCREPANCIES OR CONFLICTS.  IF ANY

DISCREPANCIES OR CONFLICTS ARE DISCOVERED, NOTIFY THE ENGINEER AS SOON AS POSSIBLE.

5. USE CAUTION DURING THE EXECUTION OF WORK TO PREVENT DAMAGE TO EXISTING UTILITIES.  REPAIR OR

REPLACE ALL PUBLIC AND PRIVATE FACILITIES DAMAGED AS A RESULT OF CONSTRUCTION OPERATIONS.

6. BRACE AND PROTECT ALL UTILITY POLES AND EXISTING STRUCTURES ADJACENT TO NEW EXCAVATIONS.

UTILITY POLE BRACING SHALL BE AS DIRECTED BY THE GOVERNING UTILITY.

7. MAINTAIN EXISTING STORMWATER DRAINAGE FOR THE ENTIRE DURATION OF THE PROJECT.

8. DO NOT DISTURB EXISTING MANHOLES OR INLETS, UNLESS NOTED OTHERWISE.

9. COORDINATE STAGING AREA LOCATIONS WITH THE OWNER.

10. ALL CONSTRUCTION TRAFFIC SHALL USE MAJOR ROADS.  NO CONSTRUCTION TRAFFIC SHALL USE LOCAL

STREETS FOR INDIRECT ACCESS.

11. TO CONTROL DUST, REMOVE SOIL FROM STREETS USED BY CONSTRUCTION TRAFFIC DAILY, VACUUM AND

WATER AS NECESSARY AND/OR AS DIRECTED BY THE OWNER.

12. NORTHING AND EASTING INFORMATION IS GIVEN AT CENTER OF STRUCTURE UNLESS OTHERWISE NOTED.

13. RESET ALL MAILBOXES AND SIGNS DISTURBED BY CONSTRUCTION ACTIVITIES.

14. IF REQUIRED, PLACE TEMPORARY OVERNIGHT AGGREGATE WEDGES AT DRIVEWAYS TO ALLOW PROPERTY

OWNER ACCESS.

15. ALL EXISTING AND NEW UTILITY INFORMATION, INCLUDING BUT NOT LIMITED TO LOCATION, SIZE AND INVERT

ELEVATION, IS SHOWN BASED UPON AVAILABLE INFORMATION.  HOWEVER, THE ENGINEER DOES NOT

GUARANTEE OR ASSUME SUCH INFORMATION TO BE TRUE, ACCURATE, ALL INCLUSIVE OR EVEN

APPROXIMATE.  THE CONTRACTOR SHALL CONTACT THE INDIANA UNDERGROUND PLANT PROTECTION

SERVICE (IUPPS) AT LEAST FORTY-EIGHT (48) HOURS IN ADVANCE OF ANY CONSTRUCTION ACTIVITY.   THE

CONTRACTOR MUST CONTACT NON-MEMBER UTILITIES DIRECTLY.  THE CONTRACTOR SHALL DETERMINE

WHICH UTILITIES MAY CONFLICT WITH HIS WORK AND VERIFY THEIR LOCATION, SIZE, ELEVATION, ETC; ADJUST

HIS WORK ACCORDINGLY; AND NOTIFY THE ENGINEER OF ANY CONFLICTS AND/OR ADJUSTMENTS.  THE

CONTRACTOR SHALL REFER TO APPLICABLE SECTIONS OF THE SPECIFICATIONS RELATIVE TO THE ABOVE.

16. EXISTING UTILITY SERVICE LINES TO INDIVIDUAL CUSTOMERS ARE NOT SHOWN ON THE DRAWINGS.  THE

CONTRACTOR SHALL ASSUME THAT UNDERGROUND SERVICE LINES FOR ALL UTILITIES EXIST TO EACH

PROPERTY ALONG THE ROUTE OF THE PLANNED IMPROVEMENTS.

17. COORDINATE ALL WORK WITH THE RESPECTIVE UTILITIES.  THE CONTRACTOR SHALL SCHEDULE WORK

ACCORDINGLY AND NOTIFY ALL UTILITIES A MINIMUM OF TWO (2) WEEKS IN ADVANCE OF ANY CONSTRUCTION

ACTIVITY.

18. COORDINATE ALL CONFLICTS WITH WATER METERS, SERVICES AND MAINS WITH EZAT NAYERI AT

INDIANA-AMERICAN WATER COMPANY. NOTIFY INDIANA-AMERICAN WATER COMPANY A MINIMUM OF TWO (2)

WEEKS IN ADVANCE OF ANY CONFLICT WITH A WATER FACILITY TO ALLOW FOR RELOCATION COORDINATION.

MAINTAIN VERTICAL AND HORIZONTAL SEPARATION FOR ALL SANITARY SEWERS AND WATER MAINS, IN

ACCORDANCE WITH 327 IAC 3-6-9.

19. COORDINATE ANY PLANNED UTILITY SERVICE INTERRUPTIONS WITH THE RESPECTIVE UTILITIES AND THE

UTILITIES' AFFECTED CUSTOMERS.  SERVICE INTERRUPTIONS SHOULD NOT LAST MORE THAN FOUR (4)

HOURS.  THE CONTRACTOR SHALL GIVE WRITTEN NOTICE TO ALL AFFECTED UTILITY CUSTOMERS AND/OR

PROPERTY OWNERS AT LEAST TWENTY-FOUR (24) HOURS, BUT NOT MORE THAN SEVENTY-TWO (72) HOURS,

PRIOR TO ANY PLANNED INTERRUPTION OF UTILITY SERVICE.

20. USE CAUTION DURING THE EXECUTION OF WORK TO PREVENT DAMAGE TO EXISTING UTILITIES.  THE

CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIR OR REPLACEMENT OF ALL PUBLIC AND/OR PRIVATE

FACILITIES DAMAGED AS A RESULT OF CONTRACTOR'S OPERATIONS.

21. MAINTAIN SANITARY SEWER FLOWS DURING THE ENTIRE DURATION OF THE PROJECT. CONDUCT BYPASS

PUMPING OPERATIONS AS NECESSARY, AND PER SPECIFICATION 02734.

22. USE CAUTION SO AS TO NOT DAMAGE STATE, COUNTY, CITY OR PRIVATE PROPERTY.  THE CONTRACTOR

SHALL BE RESPONSIBLE FOR ALL DAMAGES AS A RESULT OF HIS OPERATIONS, INCLUDING DAMAGE TO

DRAINAGE STRUCTURES, FIELD TILES, AND LANDSCAPING (INCLUDING FENCING).  THE CONTRACTOR SHALL

BE RESPONSIBLE FOR REPAIR AND/OR REPLACEMENT OF DAMAGED ITEMS AT HIS EXPENSE AND AT NO

ADDITIONAL COST TO THE OWNER.  ALL REPAIR AND/OR REPLACEMENT WORK SHALL BE PERFORMED TO THE

SATISFACTION OF THE PERMITTING AGENCY, THE OWNER AND THE ENGINEER.

23. THE CONTRACTOR IS RESPONSIBLE FOR THE INSTALLED WORK AND SHALL COMPLY WITH ALL APPLICABLE

PERMITS AND REGULATIONS.  APPLICABLE PERMITS ISSUED TO THE OWNER WILL BE MADE AVAILABLE TO THE

CONTRACTOR.  CONTRACTOR SHALL CONTACT ALL APPLICABLE PERMITTING AGENCIES WITHIN THE TIME

PERIOD SPECIFIED BY THAT AGENCY PRIOR TO BEGINNING CONSTRUCTION.

24. ALL EQUIPMENT, APPURTENANCES AND PIPING REMOVED AS PART OF THE DEMOLITION SHALL BE FIRST

OFFERED TO THE OWNER FOR SALVAGE.  THE CONTRACTOR SHALL DELIVER SALVAGED ITEMS SELECTED BY

THE OWNER TO A LOCATION DESIGNATED BY THE OWNER OR ENGINEER.  IN THE EVENT THE OWNER DOES

NOT ELECT TO KEEP THE REMOVED EQUIPMENT/APPURTENANCES, THE CONTRACTOR SHALL REMOVE SUCH

ITEMS FROM THE SITE AND DISPOSE OF THE REMOVED EQUIPMENT/APPURTENANCES AT A LOCATION

APPROVED FOR SUCH DISPOSAL AT THE CONTRACTOR'S EXPENSE.

25. SANITARY SERVICE LATERAL LOCATIONS SHOWN ARE APPROXIMATE AND BASED UPON CCTV LOGS PROVIDED

BY THE CITY OF WARSAW.  ALL SERVICE LATERALS MAY NOT BE SHOWN. CONFIRM THAT ALL SERVICE

LATERALS ARE LOCATED AND REINSTATED.

26. ALL SANITARY SEWER PIPE, INCLUDING GRAVITY SEWERS, LATERAL WYES AND SERVICE LATERAL PIPE

LOCATED WITHIN 50 FEET OF PRIVATE WELLS SHALL BE SDR 21 PVC WATER GRADE PRESSURE PIPE UNLESS

SPECIFICALLY INDICATED OTHERWISE.  ALL SANITARY SEWER PIPE, INCLUDING GRAVITY SEWERS, LATERAL

WYES AND SERVICE LATERAL PIPE NOT LOCATED WITHIN 50 FEET OF PRIVATE WELLS SHALL BE SDR 35 PVC

SEWER GRADE PIPE, UNLESS SPECIFICALLY INDICATED OTHERWISE.

27. THE CONTRACTOR SHALL FIELD VERIFY AND DETERMINE EXACT LOCATIONS OF ALL PRIVATE WELLS IN THE

PROJECT AREA.

28. CONTACT INDIANA-AMERICAN WATER COMPANY FOR ACCESS TO AND PURCHASE OF WATER.

29. RIGHT-OF-WAY AND PROPERTY LINES ARE BASED UPON GIS DATA PROVIDED BY THE CITY OF WARSAW.

31. FLOW MONITORING DATA IS AVAILABLE IN APPENDIX B OF THE PROJECT MANUAL.

32. THIS PROJECT REQUIRES EXTENSIVE COORDINATION WITH THE CITY, ENGINEER, AND OTHER CONTRACTORS

INCLUDING, BUT NOT LIMITED TO: CONSTRUCTION TIMING, WORK LOCATION SCHEDULE, TRAFFIC PLANS AND

ROAD CLOSURES, AS THERE ARE THREE SEWER REHABILITATION PROJECTS FOR THE CITY OF WARSAW.

33. ANY ALTERATIONS TO THESE DRAWINGS NOT AUTHORIZED BY WESSLER ENGINEERING AND NOT IN

ACCORDANCE WITH THE DRAWINGS, SPECIFICATIONS AND RECORDS ON FILE AT WESSLER ENGINEERING

SHALL RELIEVE WESSLER ENGINEERING OF ANY RESPONSIBILITY FOR THE ACCURACY OF THE DRAWINGS.

GAS

NIPSCO

801 E. 86TH AVE.

MERRILVILLE, IN 46410

219-647-4912

ATTN: MICHELLE VOS
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2.  THE BY PASS RO U TES SHOWN  ARE
     SU GGESTIO N S.  THE CO N TRACTOR SHAL L
     SU BMIT AL L  BY PASS RO U TES TO THE
     EN GIN EER AN D OWN ER FOR APPRO V AL .
3.  THE CO N TRACTOR SHAL L  MAKE EV ERY
     EFFORT TO MIN IMIZ E SETU P AN D WORK IN
     THE STATE HIGHWAY S WHEN  POSSIBL E.
     CO N TRACTOR SHAL L  OBTAIN  AN Y  N ECESSARY
     PERMITS FOR TRAFFIC PL AN S AN D WORK IN
     THE STATE HIGHWAY S.
4.  THE CO N TRACTOR SHAL L  CO ORDIN ATE WITH
     THE RAIL ROAD TO OBTAIN  AN Y  PERMITS
     N ECESSARY  TO RU N  BY PASS PIPIN G AL O N G
     THE RAIL ROAD ROW.
5.  THE CO N TRACTOR SHAL L  U TIL IZ E EXISTIN G
     ROAD RIGHT OF WAY S AN D PIPE EASEMEN TS
     FOR BY PASS PIPIN G.  THE CO N TRACTOR IS
     RESPO N SIBL E FOR OBTAIN IN G AN Y
     TEMPORARY  EASEMEN TS IF N ECESSARY .
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0 10 20 40 FT
1"=20'

PLAN - SPOT REPAIR O-291

0 10 20 40 FT
1"=20'

A-001

REPAIR PIPE

A

P

P

R

O

X

 

3

5

 

L

F

#

0

0

1

EXISTING TEE

SATEE04013

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. (PIPE DEFLECTIONS NOT FIELD LOCATED)

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. NO FIELD SURVEY IN THIS AREA

2. NO MANHOLE EXISTS.  CONTRACTOR TO FIELD VERIFY NEW MANHOLE

LOCATION AND NOTIFY ENGINEER OF CONFLICTS.

B-001

INSTALL NEW MANHOLE AT

INTERSECTION OF EXISTING

8" AND 15" PIPES

E
X

 
1
5
"

E
X

 
1

5
"

EX 8" P
VC

#001

#

0

8

6

A

P

P

R

O

X

 

1

6

0

 

L

F

 

F

R

O

M

 

S

A

M

H

 

H

0

8

1

3

2

E-086

REPAIR PIPE

E

X

 

1

0

"

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. UPSTREAM AND DOWNSTREAM

MANHOLES NOT FIELD LOCATED.

F-089

REPAIR PIPE

A

P

P

R

O

X

 
1
0
0
 
L
F

 
F

R

O

M

 
S

A

M

H

 
H

0
8
1
5
8

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. DOWNSTREAM MANHOLE NOT FIELD

LOCATED.

#
1
8
9

#
1
6
5

#
1
7
8

SANAD09185

(NO EXISTING STRUCTURE)

H-165

INSTALL NEW MANHOLE

SANAD09194

(NO EXISTING STRUCTURE)

I-178

INSTALL NEW MANHOLE

J-178

REPAIR PIPE

A
P

P
R

O
X

2
0
 
L
F

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. NO MANHOLE EXISTS.  CONTRACTOR TO FIELD VERIFY NEW MANHOLE

LOCATION AND NOTIFY ENGINEER OF CONFLICTS.

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. UPSTREAM MANHOLE NOT FIELD

LOCATED.

#
1
7
8

SANAE10060

(NO EXISTING STRUCTURE)

L-239

INSTALL NEW MANHOLE AT

END OF EXISTING 6" PIPE

#
2
3
9

E
X

 
6
"

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. NO MANHOLE EXISTS.  CONTRACTOR TO FIELD VERIFY NEW MANHOLE

LOCATION AND NOTIFY ENGINEER OF CONFLICTS.

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. UPSTREAM AND DOWNSTREAM MANHOLES NOT FIELD LOCATED.

SAMH F09105

NOT FIELD LOCATED

M-215

REPAIR PIPE

APPROX 51 LF

#215EX 8"

SAMH F09053

NOT FIELD LOCATED

#241

EX 8"

SANAF09103

(NO EXISTING STRUCTURE)

N-241

INSTALL NEW MANHOLE AT

END OF EXISTING 8" PIPE

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. NO MANHOLE EXISTS.  CONTRACTOR TO FIELD VERIFY NEW MANHOLE

LOCATION AND NOTIFY ENGINEER OF CONFLICTS.

#291

#
2

9
2

#
2

9
3

APPROX

16 LF

O-291

REPAIR PIPE

NOTES:

1. SEE SPOT REPAIR NOTES, THS SHEET

2. FIELD VERIFY PIPE LOCATION. DOWNSTREAM

MANHOLE NOT FIELD LOCATED.
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1
0

0
6

1

APPROX 62 LF

SPOT REPAIR NOTES:

1. SPOT REPAIR DATA TABLE, SEE SHEET NO. 27

2. CONTRACTOR TO TELEVISE AND VERIFY ALL

SPOT REPAIR LOCATIONS, AND SUBMIT

REPAIR PLAN TO ENGINEER FOR APPROVAL.

3. CONTRACTOR TO VERIFY AND RECONNECT

ALL EXISTING LATERALS.

4. OWNER RESERVES THE RIGHT TO SELF

PERFORM OR CONTRACT OUT SEPARATELY

SPOT REPAIRS.
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SCALE VERIFICATION

BAR IS ONE INCH LONG ON

ORIGINAL DRAWING
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MRE
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MEC

SPOT REPAIR PLANS P-U

PLAN - SPOT REPAIR P-299

0 10 20 40 FT
1"=20'

PLAN - SPOT REPAIR Q-328

0 10 20 40 FT
1"=20'

PLAN - SPOT REPAIR T-366

0 10 20 40 FT
1"=20'

PLAN - SPOT REPAIR S-352

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

#299

#300

P-299

REPAIR PIPE

Q-328

INSTALL NEW MANHOLE AT

END OF EXISTING 15" PIPE

SANAF09159

(NO EXISTING STRUCTURE)

#328
EX 15"

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. NO MANHOLE EXISTS.  CONTRACTOR TO FIELD VERIFY NEW

MANHOLE LOCATION AND NOTIFY ENGINEER OF CONFLICTS.

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. UPSTREAM AND DOWNSTREAM MANHOLES NOT FIELD LOCATED.

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION. UPSTREAM  MANHOLE NOT FIELD LOCATED.

S-352

REPAIR PIPE

#352
EX 8"

T-366

REPAIR PIPE

APPROX 4
21 L

F F
ROM

SAM
H D

11046 (N
FL)

#366

A
P

P
R

O
X

 62 LF FR
O

M

S
A

M
H

 H
09081 (N

FL)

#
0
7
9

#

2

6

7

#

0

7

8

U-079

REPLACE PIPE WITH

77 LF OF 8" PVC

REHAB

MANHOLE

REHAB

MANHOLE

SPOT REPAIR NOTES:

1. SPOT REPAIR DATA TABLE, SEE SHEET NO. 27

2. CONTRACTOR TO TELEVISE AND VERIFY ALL

SPOT REPAIR LOCATIONS, AND SUBMIT

REPAIR PLAN TO ENGINEER FOR APPROVAL.

3. CONTRACTOR TO VERIFY AND RECONNECT

ALL EXISTING LATERALS.

4. OWNER RESERVES THE RIGHT TO SELF

PERFORM OR CONTRACT OUT SEPARATELY

SPOT REPAIRS.

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

APPROX 100 LF FROM

SAMH F09099 (NFL)

APPROX

10 L
F

REPAIR EXISTING CURB AND

GUTTER DISTURBED DURING

SPOT REPAIR

PLAN - SPOT REPAIR V-362

0 10 20 40 FT
1"=20'

NOTES:

1. SEE SPOT REPAIR NOTES, THIS SHEET

2. FIELD VERIFY PIPE LOCATION.  DOWNSTREAM MANHOLE NOT FIELD LOCATED.

V-362

REPAIR PIPE

0 10 20 40 FT
1"=20'
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SCALE VERIFICATION

BAR IS ONE INCH LONG ON

ORIGINAL DRAWING

25

MRE

BAS

MEC

TRAFFIC CONTROL PLAN

TRAFFIC CONTROL NOTES:

1. PROVIDE SIGNS AND PLACEMENT OF SIGNS IN COMPLIANCE WITH

THE IMUTCD (LATEST EDITION) AND THE CURRENT INDOT

STANDARDS.

2. WHEN ADDITIONAL WORKING SPACE IS NEEDED, UTILIZE THE

FLAGGER OPERATION TO MAINTAIN ONE TRAVEL LANE.

3. COVER SIGNS 3 AND 4 WHEN WORK IS NOT IN PROGRESS.

4. DURING CONSTRUCTION MINIMIZE DAMAGE TO THE EXISTING

PAVEMENT, DRIVES, CURBS AND SIDEWALKS.

5. BACKFILL EXCAVATIONS IN THE PAVEMENT AREAS DAILY AND

TEMPORARILY COVER WITH STEEL PLATES UNTIL PAVEMENT IS

REPLACED.

6. IF THE CLOSURE OF A STREET IS NEEDED, UTILIZE INDOT

STANDARD DRAWINGS E 801-TCDT-02 THRU E 801-TCDT-04.

7. SUBMIT A DETAILED DETOUR ROUTE PLAN AND TIMELINE FOR

APPROVAL 2 WEEKS PRIOR TO ANY STREET CLOSURES.

8. DO NOT CLOSE ADJACENT STREETS AT THE SAME TIME.

9. NOTIFY PROPERTY OWNERS AND BUSINESSES AT LEAST 72 HOURS

PRIOR TO STREET CLOSURE.

10. PROTECTION OF AND ACCESS FOR PEDESTRIANS AND EMERGENCY

VEHICLES MUST BE MAINTAINED DURING CONSTRUCTION.

11. WHEN WORK IMPACTS SIDEWALK OR CROSSWALK ACCESS,

PROVIDE "SIDEWALK CLOSED" SIGNS AND "SIDEWALK CLOSED

AHEAD" SIGNS AT THE NEAREST CROSSWALK.

12. BACKFILL EXCAVATIONS IN THE SIDEWALK AREAS DAILY AND

TEMPORARILY TOP WITH COARSE AGGREGATE NO. 12 UNTIL THE

CONCRETE SIDEWALK IS REPLACED.

13. COORDINATE CLOSURES WITH ALL EMERGENCY AGENCIES,

SCHOOL DISTRICTS, AND OTHER CITY PROJECTS.

TEMPORARY FLAGGER OPERATION

SCALE: NONE

WORK AREA

ABCDE

B

C D E

2 3 4

4 3 2

5

5

E

1

E

1

TRAFFIC CONTROL LEGEND

SCALE: NONE

TYPE A CONSTRUCTION WARNING LIGHT

WORKSITE ADDED PENALTY (G20-7) ONLY FOR INDOT ROADS

"ONE LANE ROAD AHEAD" (W20-4)

"END ROAD WORK" (G20-2)

"ROAD WORK AHEAD" (W20-1) OR "UTILITY WORK AHEAD" (W21-7)

5

4 FLAGGER SIGN (W20-7)

BARRICADE TYPE IIIB

TRAFFIC CONTROL DRUM

TRAFFIC FLOW DIRECTION

3

1

2

WORK AREA(S)

FLAGGER

SIGN, FACING LEFT

SIGN, FACING RIGHT

ADVANCE WARNING SIGN AND

FLAGGER OPERATION SPACING

SCALE: NONE

SPEED

(MPH)

DISTANCE (FEET)

A B C D E

20 OR LESS 120 100 100 100 100

25 160 100 100 100

30 200 100 100 100

35 280 350 350 350

40 320 350 350 350

45 360 500 500 500

50 440 500 500 500

55 520 500 500 500

60 600

1,600 2,6401,000

65 680

1,600 2,6401,000

70 760

1,600 2,6401,000

NOTES:

1. DISTANCES SHOWN ARE APPROXIMATE.  ADJUST SIGN FOR

CURVES, HILLS, INTERSECTIONS, DRIVEWAYS, ETC TO IMPROVE

SIGN VISIBILITY.

2. THE SPACING OF CHANNELIZING DEVICES SHOULD BE A DISTANCE

IN FEET EQUAL TO THE SPEED LIMIT IN MPH WHEN USED FOR

TAPER CHANNELIZATION, AND A DISTANCE IN FEET EQUAL TO 2.0

TIMES THE SPEED LIMIT IN MPH USED FOR TANGENT

CHANNELIZATION.

100

100

100

100

100

100

100

100

100

100
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SCALE VERIFICATION

BAR IS ONE INCH LONG ON

ORIGINAL DRAWING
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MRE
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PIPE REHAB DATA TABLE

NOTES

1. CIPP LENGTHS AND STRUCTURE DEPTHS ARE

ESTIMATED. THE CONTRACTOR SHALL

VERIFY ALL PIPE LENGTHS, DEPTHS,

DIAMETERS, AND MATERIAL BEFORE DESIGN

OF THE LINER.

2. THE LATERAL COUNT IS AN ESTIMATE BASED

UPON PARTIAL CCTV VIDEOS, NOT ALL

SEGMENTS WERE TELEVISED AND

THEREFORE LATERALS COULD BE MISSING

FROM THIS DESIGN LIST.

3. THE CONTRACTOR SHALL VERIFY AND

REINSTATE ALL ACTIVE LATERALS ON THE

REHAB SEGMENT.  THE CONTRACTOR SHALL

LOCATE ALL CAPPED/ABANDONED LATERALS

AND VERIFY WITH THE CITY THAT THEY ARE

NO LONGER IN USE OR NEEDED.

(CONT.)
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MRE

BAS

MEC

PIPE REHAB DATA TABLE (CONT.)

AND SPOT REPAIR DATA TABLE

NOTES

1. CIPP LENGTHS AND STRUCTURE DEPTHS ARE ESTIMATED. THE CONTRACTOR SHALL VERIFY ALL PIPE LENGTHS, DEPTHS,

DIAMETERS, AND MATERIAL BEFORE DESIGN OF THE LINER.

2. THE LATERAL COUNT IS AN ESTIMATE BASED UPON PARTIAL CCTV VIDEOS, NOT ALL SEGMENTS WERE TELEVISED AND

THEREFORE LATERALS COULD BE MISSING FROM THIS DESIGN LIST.

3. THE CONTRACTOR SHALL VERIFY AND REINSTATE ALL ACTIVE LATERALS ON THE REHAB SEGMENT.  THE CONTRACTOR SHALL

LOCATE ALL CAPPED/ABANDONED LATERALS AND VERIFY WITH THE CITY THAT THEY ARE NO LONGER IN USE OR NEEDED.
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MANHOLE REHAB DATA TABLE

NOTES:

1. THE CONTRACTOR SHALL VERIFY ALL

MANHOLE DETAILS INCLUDING SIZE,

DEPTH, MATERIAL AND EXISTING

CONDITIONS TO VERIFY THE MANHOLE

REHABILITATION PLAN.
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MANHOLE REHAB DATA TABLE

(CONT.)

NOTES:

1. THE CONTRACTOR SHALL VERIFY ALL

MANHOLE DETAILS INCLUDING SIZE,

DEPTH, MATERIAL AND EXISTING

CONDITIONS TO VERIFY THE MANHOLE

REHABILITATION PLAN.

(CONT.)
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MANHOLE REHAB DATA TABLE

(CONT.)

NOTES:

1. THE CONTRACTOR SHALL VERIFY ALL MANHOLE DETAILS INCLUDING SIZE, DEPTH, MATERIAL AND EXISTING

CONDITIONS TO VERIFY THE MANHOLE REHABILITATION PLAN.

(CONT.)
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MISCELLANEOUS DETAILS

SANITARY SEWER REPAIR AND LATERAL REPAIR

SCALE: NONE

EXISTING PIPE TO BE

REMOVED AND REPLACED.

LENGTH, SIZE AND TYPE TO BE

DETERMINED IN THE FIELD.

SAW CUT (TYP)

1/4" MAX SPA (TYP)

"FERNCO" COUPLING,

OR APPROVED EQUAL, WITH

STAINLESS STEEL BANDS

EXISTING

PIPE

STANDARD MANHOLE BENCHES

SCALE: NONE

NOTES:

1. SANITARY SEWER BENCH SLOPE = 

1

2

" PER FOOT

PRECAST CONCRETE ADJUSTING RING

SCALE: NONE

A A

PRECAST CONCRETE

ADJUSTING RING OR

FLANGE OF CASTING

1"

1

4

"

1

4

"

30

1

2

"Ø

4
"
 
-
 
1

2
"

VARIES

5

8

"

1

4

"

1

4

"

30

1

8

"Ø

VARIES

NOMINAL 

1

2

" BUTYL RUBBER BASE

EXTRUDABLE PREFORMED GASKET

MATERIAL IN KEYWAY AND/OR

BETWEEN SECTIONS PER

MANUFACTURER RECOMMENDATIONS,

SEE SPECS.

2

4

"

 

I

D

3

4

"

 

O

R

3

6

"

 

O

D

PLACE 

1

2

" BUTYL RUBBER

BASE EXTRUDABLE PREFORMED

GASKET MATERIAL PER

MANUFACTURER'S

RECOMMENDATIONS

PLAN VIEW

GASKET SECTION A-A

NOTES:

1. PRECAST CONCRETE ADJUSTING RINGS SHALL HAVE KEYWAY/CHANNEL

CONSTRUCTION.  "SMOOTH" ADJUSTING RINGS SHALL NOT BE PERMITTED.

6" MINIMUM BELOW THE

BARREL, BELL HOLE

EXCAVATED

FLEXIBLE (HDPE, PP, PVC) PIPE TRENCH

SCALE: NONE

O

D

MINIMUM WIDTH =

1.5(OD) + 12"

12" MINIMUM

1/2 OD

UNDISTURBED EARTH

BEDDING, HAUNCHING,

AND INITIAL BACKFILL

GRANULAR BACKFILL MATERIAL

EX GRADE

SURFACE

RESTORATION

FINAL BACKFILL

EXCAVATED MATERIAL

OUTSIDE PAVEMENT

LOADING ZONE,

GRANULAR BACKFILL MATERIAL

INSIDE PAVEMENT

LOADING ZONE

STANDARD SANITARY SEWER MANHOLE

SCALE: NONE

24"Ø

1
2

"

M
A

X
2

'
-
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G
.

4'-0" ID

FINISHED

GRADE

FRAME AND COVER,

SEE STRUCTURE DATA TABLE

PRECAST CONCRETE ADJUSTING

RINGS 4" MINIMUM - 12" MAXIMUM,

SEE DETAIL

CONCENTRIC CONE SECTION

O-RING GASKET BETWEEN

ALL RISER AND CONE

SECTIONS, PLUS 

1

2

"

EXTRUDABLE GASKET

(KENT SEAL OR EQUAL)

MINIMUM 

1

2

" PER

FOOT SLOPE

FLEXIBLE RUBBER BOOT FOR

ALL PIPES AND LATERALS

NO. 8 AGGREGATE

PRECAST CONCRETE

BARREL SECTIONS

REINFORCING STEEL PER

ASTM C478

MONOLITHIC BASE AND

BARREL (ONE UNIT)

12"

MINIMUM

BUTYL RUBBER 6" ABOVE

AND 6" BELOW EACH OUTSIDE

JOINT, 

1

4

" MINIMUM WITH 80

GAUGE STRETCH WRAP

4
"

5" MINIMUM

NOTE:

1. MANHOLE CONSTRUCTION AND ACCESSORIES SAME AS SHOWN

FOR STANDARD MANHOLE.

2. PROVIDE ADEQUATE PIPE SUPPORT DURING CONSTRUCTION TO

PREVENT PIPE DAMAGE

EXISTING SEWER PIPE

PRECAST BOTTOM RISER

FACTORY NOTCHED TO

ACCOMMODATE EXISTING SEWER

FORM CONCRETE BENCH WALL

ACCORDING STANDARD DETAILS ON

THIS SHEET, PRIOR TO REMOVING

EXISTING SEWER PIPE CROWN.

12" MIN

NEW SEWER

PIPE

PLACE CONCRETE AROUND

MANHOLE EXCAVATION (MIN

CONCRETE STRENGTH OF

2500 PSI)

FILL WITH NON-SHRINK

TYPE GROUT

SAW CUT AND REMOVE TOP HALF

OF EXISTING PIPE AFTER MANHOLE

IS CONSTRUCTED AND FROM

BENCHWALL

SEE 'STANDARD

MANHOLE DETAIL'

THIS SHEET

DOGHOUSE MANHOLE

SCALE: NONE

8
"
 
M

I
N

VARIES

UNDISTURBED

SOIL

12" COMPACTED

AGGREGATE, NO. 53

CRUSHED STONE SURFACE CONCRETE PAVEMENT

PAVEMENT REPAIR

SCALE: NONE

VARIES

6" CONCRETE

COMPACTED

BACKFILL PER

TRENCH DETAIL

SAWCUT IN

STRAIGHT

LINE

PARALLEL

TO TRENCH

6" COMPACTED

AGGREGATE, NO. 53

COMPACTED

BACKFILL PER

TRENCH DETAIL

12"

165 LB/SYD HMA SURFACE, TYPE B

275 LB/SYD HMA INTERMEDIATE, TYPE B

COMPACTED

BACKFILL PER

TRENCH DETAIL

UNDISTURBED

SOIL

ASPHALT PAVEMENT

TACK COAT

VARIES

6" COMPACTED

AGGREGATE, NO. 53

12"

SAWCUT IN

STRAIGHT LINE

PARALLEL TO

TRENCH

440 LB/SYD HMA BASE, TYPE B

UNDISTURBED

SOIL

NOTES:

1. FOR NEW MANHOLE INSTALLATION, THE PAVEMENT REPAIR LIMITS SHALL BE A MINIMUM 8 FOOT

SQUARE AROUND THE NEW MANHOLE.

2. FOR MANHOLE REHABILITATION FRAME AND CASTING WORK ONLY, SEE PAVEMENT REPAIR

SPECIFICATION 02740.

3. FOR ALL OTHER MANHOLE REHABILITATION WORK REQUIRING EXCAVATION, THE PAVEMENT REPAIR

LIMITS SHALL BE A MINIMUM 8 FOOT SQUARE AROUND THE MANHOLE TO A MINIMUM DEPTH

OF 6” BELOW EXISTING SUBGRADE OR TO THE DEPTH OF THE REHABILITATION WORK AS SPECIFIED.

SANITARY LATERAL FOR SHALLOW SEWERS

(LESS THAN 15' DEEP)

SCALE: NONE

ELEVATION

PLAN VIEW

30°

-60°

MINIMUM

SLOPE:

1.04% OR

1

8

" PER FOOT

SEE NOTE

BELOW*

BELL HOLES SHALL

BE PROVIDED

UNDER PIPE

*NOTE:

CONNECT TO EXISTING SERVICE.

SERVICE WYEUSE APPROPRIATE NUMBER

OF ELBOWS FOR TRUE

ALIGNMENT (2 ELBOWS MAXIMUM)

COMPACTION OF BEDDING AND BACKFILL IS

CRITICAL UNDER WYE AND BEND. IF PROPER

COMPACTION CANNOT BE ACHIEVED, PLACE

A MINIMUM OF 6" OF CLASS B CONCRETE

AROUND 

1

8

 BEND.

LATERAL MINIMUM

SIZE = 6"

MAIN SEWER LINE

NOTES:

1. INSTALL WYE BRANCHES AT LOCATIONS OF EXISTING CONNECTIONS UNLESS

DIRECTED OTHERWISE.

2. SEWER SERVICE LATERALS SHALL BE A MINIMUM OF 6" PIPE.

3. CONNECT NEW SERVICE FROM NEW MAIN TO EXISTING SERVICE LATERAL AS SHOWN

ON DRAWINGS.  PROVIDE ANY FITTINGS NECESSARY FOR CONNECTION OF NEW 6"

PVC TO EXISTING SERVICES (MATERIALS AND SIZE UNKNOWN).

COMBINED CONCRETE

CURB AND GUTTER

SCALE: NONE
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EROSION CONTROL DETAILS

SEASONAL SOIL PROTECTION CHART

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

A
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NOTES:

1. IRRIGATION NEEDED DURING MAY THROUGH SEPTEMBER.

2. IRRIGATION NEEDED FOR 2 TO 3 WEEKS AFTER APPLYING SOD.

3. ANCHORED MULCH IS REQUIRED FOR PERMANENT, DORMANT AND TEMPORARY SEEDING.

4. OPTIMUM SEEDING DATES PROVIDED. DATES MAY BE EXTENDED OR SHORTENED BASED ON PROJECT

LOCATION.

5. SEED MIXTURES PROVIDED FOR LAWNS AND HIGH MAINTENANCE AREAS.

MAINTENANCE:

1. INSPECT WITHIN 24 HOURS OF EACH RAIN EVENT AND AT LEAST ONCE EVERY 7 CALENDAR DAYS.

2. CHECK FOR EROSION AND MOVEMENT OF MULCH AND REPAIR IMMEDIATELY.

3. MONITOR FOR EROSION DAMAGE AND ADEQUATE COVER (70% DENSITY).

4. RESEED, FERTILIZE OR APPLY MULCH WHERE NECESSARY.

A. = KENTUCKY BLUEGRASS 40 LB/ACRE

B. = KENTUCKY BLUEGRASS 210 LB/ACRE

C. = SPRING OATS 100 LB/ACRE (1" PLANTING DEPTH)

D. = WHEAT OR RYE 150 LB/ACRE (1" - 1.5" PLANTING DEPTH)

E. = ANNUAL RYEGRASS 40 LB/ACRE (1/4" PLANTING DEPTH)

F. = SOD

G. = ANCHORED STRAW/HAY (2 TONS/ACRE) OR WOOD FIBER/CELLULOSE (1 TON/ACRE)

INLET PROTECTION BAG

SCALE: NONE
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PRODUCT:

1. DANDY BAG, OR APPROVED EQUAL.

INSTALLATION:

1. THE EMPTY INLET PROTECTION BAG SHOULD BE PLACED OVER THE GRATE AS THE

GRATE STANDS ON END.

2. TUCK THE ENCLOSURE FLAP INSIDE TO COMPLETELY ENCLOSE THE GRATE.

3. HOLDING THE LIFTING DEVICES (DO NOT RELY ON LIFTING DEVICES TO SUPPORT

THE ENTIRE WEIGHT OF THE GRATE), PLACE THE GRATE INTO ITS FRAME.

MAINTENANCE:

1. REMOVE ALL ACCUMULATED SEDIMENT AND DEBRIS FROM SURFACE AND VICINITY

OF UNIT AFTER EACH STORM EVENT.

2. REMOVE SEDIMENT THAT HAS ACCUMULATED WITHIN THE CONTAINMENT AREA OF

THE INLET PROTECTION BAG AS NEEDED.

3. INSPECT WITHIN 24 HOURS OF A RAIN EVENT AND ONCE EVERY 7 CALENDAR DAYS.

CURB AND GUTTER INLET PROTECTION

SCALE: NONE
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PRODUCT:

1. DANDY CURB SACK, OR APPROVED EQUAL.

INSTALLATION:

1. REMOVE THE GRATE FROM THE CATCH BASIN AND STAND ON END.

2. CRADLE THE GRATE BETWEEN THE UPPER AND LOWER STRAPS.

3. INSERT THE GRATE INTO THE INLET WITH THE LIFTING DEVICES. LOWER BACK

EDGE WITH TUBE INTO PLACE.  TUBE SHOULD PARTIALLY BLOCK THE CURB

HOOD OPENING.

MAINTENANCE:

1. REMOVE ALL ACCUMULATED SEDIMENT AND DEBRIS FROM SURFACE AND

VICINITY OF UNIT AFTER EACH STORM EVENT.

2. REMOVE THE SEDIMENT THAT HAS ACCUMULATED WITHIN THE FABRIC AS

NEEDED.

3. INSPECT WITHIN 24 HOURS OF A RAIN EVENT AND AT LEAST ONCE EVERY 7

CALENDAR DAYS.
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PUMPING BAG

SCALE: NONE

FLOW
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MAINTENANCE:

1. DURING THE ACTIVE DEWATERING PROCESS, INSPECTION OF THE PUMPING BAG SHOULD BE REVIEWED

FREQUENTLY.  SPECIAL ATTENTION SHOULD BE PAID TO THE BUFFER AREA FOR ANY SIGN OF EROSION AND

CONCENTRATION OF FLOW.  OBSERVE WHERE POSSIBLE THE VISUAL QUALITY OF THE EFFLUENT AND

DETERMINE IF ADDITIONAL TREATMENT CAN BE PROVIDED.

2. DISPOSE OF ACCUMULATED SEDIMENT REMOVED DURING PUMPING OPERATIONS IN CONFORMANCE WITH

THE SPECIFICATIONS.

3. REPLACE THE BAG OR DISPOSE OF SILT WHEN HALF FULL OF SEDIMENT OR WHEN SEDIMENT HAS REDUCED

THE FLOW RATE TO AN IMPRACTICAL RATE.

SOURCE:

KRISTAR

DANDY DEWATERING BAG

SEDCATCH

MECHANICAL PROPERTIES TEST METHOD UNITS INDUSTRY STANDARD

GRAB TENSILE STRENGTH ASTM D4632
kN (LB) 0.9 (205) X 0.9 (205)

GRAB TENSILE ELONGATION ASTM D4632 % 50 X 50

PUNCTURE STRENGTH ASTM D4833
kN (LB) 0.58 (130)

MULLEN BURST STRENGTH ASTM D3786
kPa (PSI) 2618 (380)

TRAPEZOID TEAR STRENGTH ASTM D4533
kN (LB) 0.36 (80) X 0.36 (80)

UV RESISTANCE ASTM D4355 % 70

APPARENT OPENING SIZE ASTM D4751
Mm (US STD SIEVE) 0.180 (80)

FLOW RATE ASTM D4491 1/MIN/M² (GAL/MIN/FT²) 3866 (95)

PERMITTIVITY ASTM D4491 1.2
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