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702.0516 FRAME AND GRATE, HIGH CAPACITY, STANDARD 6.3.4 14
701.9903 INSTALL 6-INCH DIAMETER GAS MAIN 14

701.9902 FURNISH AND INSTALL 8-INCH DUCTILE IRON WATER MAIN ON 
BRIDGE NO. 182

14
701.9901 FURNISH AND INSTALL 8-INCH DUCTILE IRON WATER MAIN 13
701.0512 REINFORCED CONCRETE PIPE M 170 CLASS IV 12 INCH 13
701.0412 REINFORCED CONCRETE PIPE M 170 CLASS III 12 INCH 13
700.9901 CORRUGATED STEEL PIPE FOR UTILITY POLES 12
603.1000 CONTROLLED LOW STRENGTH MATERIAL 12
601.0300 CLASS A PORTLAND CEMENT CONCRETE 12

408.0200 CLEANING AND SEALING CRACKS IN BITUMINOUS CONCRETE 
PAVEMENT: CRACKS 1 INCH AND OVER IN WIDTH

11

408.0100 CLEANING AND SEALING CRACKS IN BITUMINOUS CONCRETE 
PAVEMENT: CRACKS LESS THAN 1 INCH IN WIDTH

11
403.0300 ASPHALT EMULSION TACK COAT 11
401.9904 HOT MIX ASPHALT - CLASS 19.0 11
401.9903 HOT MIX ASPHALT - CLASS 12.5 10
302.0100 GRAVEL BORROW SUBBASE COURSE 10
301.9901 GEOGRID FABRIC 10
301.0300 CRUSHED STONE OR CRUSHED GRAVEL BASE MODIFIED 10
213.0100 PLACEMENT OF MILLINGS BENEATH GUARDRAIL 9
212.2000 CLEANING AND MAINTENANCE OF EROSION CONTROLS 9
209.9901 INLET SEDIMENT CONTROL DEVICES 9
208.9901 STOCKPILE BASIN 8
208.0100 DEWATERING BASIN STANDARD 9.7.0 8

206.0230 BALED HAY EROSION CHECK AND SILT FENCE COMBINED STANDARD 
9.3.0

8
206.0208 REMOVAL OF BALED HAY EROSION CHECKS 8
204.0100 TRIMMING AND FINE GRADING 8

203.9901 HANDLING, HAULING, AND DISPOSAL OF MATERIAL EXCAVATED 
BELOW MHW

7
203.0700 PERVIOUS FILL 7
203.0650 CRUSHED STONE FILL UNDER STRUCTURES 6
203.0600 FILL GRAVEL BORROW UNDER STRUCTURES 6
203.0530 DEWATERING 6
203.0203 STRUCTURAL EXCAVATION BOULDERS 5
203.0100 STRUCTURAL EXCAVATION EARTH 5
202.0700 COMMON BORROW 5
202.0201 ROCK EXCAVATION MECHANICAL 5
202.0100 EARTH EXCAVATION 5
201.9901 PRE AND POST CONSTRUCTION SURVEYS OF EXISTING STRUCTURES 4

201.0610 REMOVE AND DISPOSE DIRECTIONAL, WARNING, REGULATORY, 
SERVICE, AND STREET SIGNS

4
201.0432 REMOVE AND DISPOSE HEADWALL 3
201.0429 REMOVE AND DISPOSE CURB STOP BOX 3
201.0421 REMOVE AND DISPOSE BITUMINOUS CURB 3
201.0415 REMOVE AND DISPOSE GUARDRAIL AND POST ALL TYPES 3
201.0414 REMOVE AND DISPOSE PIPE - ALL SIZES 2
201.0412 REMOVE AND DISPOSE MANHOLE 2
201.0411 REMOVE AND DISPOSE CATCH BASIN AND GUTTER INLETS 2
201.0409 REMOVE AND DISPOSE FLEXIBLE PAVEMENT 1
201.0403 REMOVE AND DISPOSE SIDEWALKS 1
201.0402 REMOVE AND DISPOSE CONCRETE CURB 1
201.0401 REMOVE AND DISPOSE GRANITE CURB 1
201.0321 CLEARING AND GRUBBING 1
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906.9901 GRANITE CURB, QUARRY SPLIT STRAIGHT, STD 7.3.0 - MODIFIED 26
906.0602 BITUMINOUS BERM STANDARD 7.5.1 26

906.0120 GRANITE WHEELCHAIR RAMP CURB STANDARDS 7.3.3, 43.3.0 AND 
43.3.1

25
906.0119 3' GRANITE TRANSITION CURB STANDARD 7.3.1 25

906.0118 6' GRANITE TRANSITION CURB, QUARRY SPLIT SPECIAL 
TRANSITION STANDARD 7.3.2

25
906.0110 GRANITE CURB, QUARRY SPLIT STRAIGHT, STANDARD 7.3.0 24
905.0115 PORTLAND CEMENT CONCRETE DRIVEWAY STANDARD 43.5.0 24
905.0110 PORTLAND CEMENT SIDEWALK MONOLITHIC STANDARD 43.1.0 24

903.9901 TEMPORARY CHAIN LINK FENCE 4' HIGH, MOUNTED TO PRECAST 
MEDIAN BARRIER

24
903.0227 GATE, CHAIN LINK 6' STANDARD 31.2.0 24
903.0206 CHAIN LINK FENCE 6' STD 31.2.0 23
902.9902 STEEL-BACKED TIMBER GUARDRAIL, END TERMINAL 23
902.0100 STEEL BACKED TIMBER GUARDRAIL STANDARD 34.4.0 23
901.0901 REMOVE AND RESET GUARDRAIL ALL TYPES 23
810.9903 GALVANIZED BAR REINFORCEMENT FOR STRUCTURES 22
808.9904 CONCRETE SUBSTRUCTURE CLASS HP 3/4" GRANITE BLOCK FOOTING 22
808.0504 ** ITEM DELETED ** 22
808.0502 ** ITEM DELETED ** 21
807.9903 INSTALL GRANITE STONES AT RETAINING WALLS 21

807.9902 HANDLING AND TRANSPORT OF OFF-SITE STOCKPILED GRANITE 
STONES

21
807.9901 REMOVE AND STOCKPILE EXISTING GRANITE STONES 21
805.9902 SHEET PILING AT TOE OF RIPRAP SLOPE 21
805.9901 TEMPORARY EARTH SUPPORT 21
805.0100 PERMANENT SHEET PILING STEEL FURNISH AND DRIVE 20
804.9905 HELICAL-ANCHOR ASSEMBLY 20
804.9903 PILE CUTOFFS 20
804.9902 CONCRETE FILLED 26 INCH PIPE PILES 19
804.9901 CONCRETE FILLED 14 INCH PIPE PILES 19
804.2000 MOBILIZATION & DEMOBILIZATION OF PILE DRIVING EQUIPMENT 19
804.1720 PILE LOAD TEST OVER 100 TON 19
804.0100 PREBORING 18
803.0000 REMOVAL OF EXISTING BRIDGES 18
800.9901 CENTRAL BRIDGE NO. 182 18
712.9901 CURB STOP AND BOX 18
712.0200 GAS GATE BOX 18
712.0100 WATER GATE BOX 18
709.0200 CONCRETE HEADWALLS FOR PIPE CULVERTS STANDARD 2.1.0 17
708.9041 CLEANING CATCH BASINS ALL TYPES AND SIZES 17
708.9040 CLEANING AND FLUSHING PIPE ALL SIZES 17
707.2000 ADJUST FRAME AND GRATE TO GRADE 17
707.1900 ADJUST FRAME & COVER TO GRADE 16
707.1000 ADJUST SANITARY MANHOLE 16
702.9902 SEWER FRAME AND COVER 16
702.9901 GRANITE APRON STONE 5FT 7.3.7M (MODIFIED) 16

702.0850 CONCRETE COVER SHALLOW TYPE "F" SQUARE CATCH BASINS 
STANDARD 4.8.0

15

702.0725 SOLID BLOCK SHALLOW DOUBLE GRATE CATCH BASIN STANDARD 
3.5.2

15
702.0605 PRECAST CATCH BASIN 4' DIAMETER STANDARD 4.4.0 15
702.0543 GRANITE APRON STONE 38'' STANDARD 7.3.8 14
702.0517 FRAME AND GRATE, STANDARD 6.3.2 14
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T05.0100 PRECAST TYPE A HANDHOLE STANDARD 18.2.0 37
T04.9902 FUSED AND UNFUSED PREMOLDED Y-CONNECTORS 36
T04.9901 PRE-MOLDED SPLICES - 2, 3, AND 4-WAY SPLICES 36
T04.7400 IN-LINE UNFUSED DISCONNECT DEVICE 36
T04.7300 IN-LINE FUSED DISCONNECT DEVICE WITH FUSE WEATHERPROOF 36
T04.6910 '10' STRANDED COPPER CONDUCTOR 600V INSULATION 36
L11.0103 SHRUB PLANT PROTECTION DEVICE STANDARD 51.2.0 35
L11.0102 TREE PLANT PROTECTION DEVICE STANDARD 51.1.0 35
L10.0101 ** ITEM DELETED ** 35
L08.0109 ** ITEM DELETED ** 35
L02.9903 WETLAND MITIGATION AREA - RIVERVIEW DRIVE 35
L02.9902 WETLAND MITIGATION AREA - VIRGINIA ROAD 35
L02.9901 WETLAND MITIGATION AREA - MASSASOIT AVENUE 34
L02.0102 RESIDENTIAL SEEDING (TYPE 2) 34
L01.0102 LOAM BORROW 4 INCHES DEEP 34
999.9902 TERRAPIN CONSULTING SERVICES 34
999.9901 ** ITEM DELETED ** 34
943.0200 TRAINEE MAN-HOURS 34
942.0100 DETECTABLE WARNING SYSTEMS STANDARD 48.1.0 33
937.0200 MAINTENANCE AND MOVEMENT TRAFFIC PROTECTION 33
936.0110 MOBILIZATION 33
935.0400 REMOVING BITUMINOUS PAVEMENT BY MICRO MILLING 33
934.9901 HYDROGRAPHIC SURVEY 32

932.0230 FULL DEPTH SAWCUT OF PORTLAND CEMENT CONCRETE 
SIDEWALK/DRIVEWAY

32
932.0220 FULL DEPTH SAWCUT OF BITUMINOUS SIDEWALK/DRIVEWAY 32
932.0200 FULL-DEPTH SAWCUT OF BITUMINOUS PAVEMENT 32
932.0110 TRANSVERSE PAVEMENT CUT AND MATCH STANDARD 47.1.1 31
932.0100 CUTTING AND MATCHING ASPHALT 31
931.0110 CLEANING AND SWEEPING PAVEMENT 31
929.0110 FIELD OFFICE 31
926.0140 REFLECTIVE DELINEATORS FOR TEMPORARY CONCRETE BARRIERS 31

926.0130 PRECAST MEDIAN BARRIER FOR TEMPORARY TRAFFIC CONTROL 
STANDARD 40.5.0

30

926.0120 ANCHORED PRECAST CONCRETE BARRIER FOR TEMPORARY TRAFFIC 
CONTROL

30
925.0112 PORTABLE CHANGEABLE MESSAGE SIGN 30
923.0200 FLUORESCENT TRAFFIC CONES STANDARD 26.1.0 30
923.0120 PLASTIC PIPE BARRICADE STANDARD 26.3.0 30
923.0105 DRUM BARRICADE STANDARD 26.2.0 30
922.0100 TEMPORARY CONSTRUCTION SIGNS STANDARD 29.1.0 AND 27.1.1 29
920.9902 SLOPE REVETMENT 28
920.9901 BEDDING FOR RIPRAP FS-3 28
920.0200 FILTER FABRIC FOR RIP-RAP 28
920.0090 PLACED STONE RIPRAP R-6, R-7, R-8 28
920.0075 DUMPED STONE RIPRAP R-6, R-7, R-8 28
919.0101 TEST PITS 28
916.0650 REMOVE, RELOCATE AND RESET SHOCK ABSORBING BARRIER MODULES 27
916.0600 SHOCK ABSORBING BARRIER MODULES 27
914.5020 FLAGPERSONS - OVERTIME 27
914.5010 FLAGPERSONS 27
907.0100 WATER FOR DUST CONTROL 27
906.9903 GRANITE WHEELCHAIR RAMP CURB STONE 26

906.9902 GRANITE TRANSITION CURB, QUARRY SPLIT SPECIAL TRANSITION, 
STD 7.3.0M - MODIFIED

26
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804.9906 CATHODIC PROTECTION SYSTEM 44

808.9905 CONCRETE SUBSTRUCTURE CLASS MC 3/4" ABUTMENT AND WALL PILE 
CAPS

43

T20.0822 FAST DRYING WATERBONE PAVEMENT MARKING WORD "ONLY" 
STANDARD 20.1.0

43

T20.0820 FAST DRYING WATERBONE PAVEMENT ARROW - STRAIGHT, LEFT, 
RIGHT, OR COMBINED STANDARD 20.1.0

43
201.9902 HANDLING OF CONTAMINATED PIPE 43
T20.9907 ** ITEM DELETED ** 43
T20.9906 ** ITEM DELETED ** 42
T20.9903 TEMPORARY 12 INCH EPOXY RESIN PAVEMENT MARKINGS WHITE 42
T20.9902 TEMPORARY 6 INCH EPOXY RESIN PAVEMENT MARKINGS WHITE 42
T20.9901 TEMPORARY 4 INCH EPOXY RESIN PAVEMENT MARKINGS YELLOW 42
T20.2022 EPOXY RESIN PAVEMENT MARKING WORD "ONLY"  STANDARD 20.1.0 41

T20.2020 EPOXY RESIN PAVEMENT ARROW - STRAIGHT, LEFT, RIGHT, OR 
COMBINED STANDARD 20.1.0

41
T20.2014 4 INCH EPOXY RESIN PAVEMENT MARKINGS YELLOW 41
T20.2012 12 INCH EPOXY RESIN PAVEMENT MARKINGS WHITE 41
T20.2006 6 INCH EPOXY RESIN PAVEMENT MARKINGS WHITE 40
T20.1000 REMOVE EXISTING PAVEMENT MARKINGS 40

T20.0012 12 INCH WHITE FAST - DRYING WATERBORNE PAVEMENT MARKING 
PAINT

40

T20.0006 6 INCH WHITE FAST - DRYING WATERBORNE PAVEMENT MARKING 
PAINT

40

T20.0004 4 INCH WHITE FAST - DRYING WATERBORNE PAVEMENT MARKING 
PAINT

39

T15.0200 REMOVE AND RELOCATE DIRECTIONAL REGULATORY AND WARNING 
SIGN

39
T15.0100 DIRECTIONAL REGULATORY AND WARNING SIGNS 38
T09.9901 SERVICE PEDESTAL 38
T08.9902 PEDESTRIAN POLE/LUMINAIRE SYSTEM 38
T08.9901 NAVIGATIONAL LIGHTING SYSTEM 38
T06.9902 PVC CONDUIT WITHIN STRUCTURE 38
T06.9901 SERVICE RISER 37

T06.5420 2 INCH SCHEDULE 80 POLYVINYL CHLORIDE PLASTIC CONDUIT - 
UNDER EXISTING PAVEMENT

37

T06.5120 2 INCH SCHEDULE 40 POLYVINYL CHLORIDE PLASTIC CONDUIT - 
UNDERGROUND

37
T05.0320 PULL BOX ON STRUCTURE TYPE V STANDARD 18.6.3 37
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BRIDGE

SW WALL 55.00 0010 01

Item 808.9905 Total: 389.00

S178 804.9906 CATHODIC PROTECTION SYSTEM LS

SW RETURN WALL 29.00 0010 01

WEST ABUTMENT 83.00 0010 01

Item 804.9906 Total: 1.00

177 808.9905 Cont. SE WALL 56.00 0010 01

BRIDGE 1.00 0010 01
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JOB SPECIFIC 
 

CODE 804.9906 
CATHODIC PROTECTION SYSTEM 

 
 
DESCRIPTION:  The Work covered under this item consists of furnishing all plant, labor, materials, and 
equipment and performing all operations in connection with the furnishing, installation, and testing of the 
cathodic protection system on the pipe piles of Piers 1, 2, 3 and 4.  The cathodic protection system for Piers 1, 2, 3 
and 4 consists of galvanic anodes connected directly to the piles. 
 
The following standards are an integral part of this section of these specifications: 
 

1. NACE International Standard Practice SP0169-2007: “Control of External Corrosion on Underground or 
Submerged Metallic Piping Systems” latest revision. 
 

2. NACE International Standard Test Method TM0497: “Measurement Techniques Related to Criteria for 
Cathodic Protection on Underground or Submerged Metallic Piping Systems”, latest revision. 
 

3. NACE International Standard Practice SP0387-2006: “Metallurgical and Inspection Requirements for 
Cast Galvanic Anodes for Offshore Applications”, latest revision. 
 

4. SSPC SP10, Near White Metal Blast Cleaning 
 
 

SUBMITTALS:  At least six weeks prior to the installation of the anodes, the Contractor shall submit to the 
Engineer for approval, the name(s), address(es) and qualifications of the subcontractor(s) intended to use to install 
the anodes and test the finished system. The Contractor shall submit certificates of conformance or compliance 
certifying that the anodes meet the requirements specified herein. In addition to the above, upon final testing of 
the system, the Contractor shall test the cathodic protection system to verify that the piles are protected from 
corrosion and submit a report to the Engineer detailing the results of the testing.  
 
 
MATERIALS:  The Contractor shall furnish all labor, supervision, materials, equipment, and related hardware 
required for installing and testing the anodes for Piers 1, 2, 3 and 4. The anodes shall be cast of an aluminum-
zinc-indium alloy, with a nominal anode weight of 120 pounds. The anode manufacturer shall provide 
certification that the anodes meet the following composition and properties tested in accordance with SP0387-
2006: 
 

Element Percent 
Zinc 2.8 to 3.5 
Indium  0.01 to 0.02 
Silicon  0.20 max. 
Copper  0.006 max. 
Iron  0.10 max. 
Other, each 0.02 max. 
Other, total 0.10 max. 
Aluminum  Remainder 
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Electrochemical properties:  The anode material shall conform to the following properties: 
 

Property Value 
Electrode Potential to copper-copper sulfate  -1.15 volt 
Nominal efficiency 85 percent 
Nominal amperes hours per second 1150 

 
The anodes shall be cast with a cast-in steel core with legs extending from one side to provide a standoff of 
(nominally) 4 inches in accordance with the corrosion control drawings. The steel core shall be carbon steel flat 
bar, 1/2 -inch thick by 2-inches wide. The anode shall be nominally 6 inches by 6 inches by 34 inches in length.  
 
Dimensions, tolerances of the anode and the materials and fabrication used for the inserts shall be as listed in 
SP0387-2006. 
 
Limitations on surface irregularities, cracks, shrinkage and other internal defects shall be as listed in 
SP0387-2006. 
 
The exposed (external) surface of the anode shall be free from coating. Flush mounted anodes shall be coated on 
the side facing the mounting surface. The coating shall be minimum 100 microns epoxy mastic. 
 
 
CONSTRUCTION METHODS: 
 
1. Anodes shall be attached to the piles in a vertical orientation so that the anode is parallel to the pile once 

installed. The anode shall be secured to the pile by welding the steel pipe core to a doubler or gusset plate 
then welding the gusset plate to the pile. It is recommended to apply the gusset plates in the field prior to 
installation on the piles to avoid damage during transit. 

 
2. Welds shall be fully continuous filet welds using a welding rod and filler material compatible with the pile 

and anode core and acceptable to the Engineer. Partial or skip welds are not permitted. 
 
3. Welds shall be inspected by the Engineer for conformance to the structure construction welding 

specifications. 
 

4. Anodes shall be evenly distributed along the length of the submerged portion of the piles according to the 
drawings. Where required due to shallow depth of water at individual piles, the vertical spacing of the anodes 
shall be adjusted to achieve a uniform arrangement throughout the pile length. Where the anodes spacing must 
be adjusted to allow even anode distribution the contractor shall submit the anode layout and spacing for each 
pile to the Engineer for approval. 

 
5. Anodes shall be stored, handled, and placed in a manner that will minimize their damage. 
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TESTING:  Once installed, the cathodic protection system shall be tested to determine its effectiveness. A 
potential scan shall be conducted on each pile from the mud line to the bottom of the pile cap using 5 foot 
increments. The 850 mV copper-copper sulfate reference electrode (use the silver-silver chloride equivalent in 
seawater) pile-to-reference cell potential criterion of NACE International Standard Practice SP0169 shall be used 
as the cathodic protection criterion. It will be necessary to use a diver to obtain these readings. Testing shall be 
conducted under the direction of a NACE International Certificated Cathodic Protection Specialist or Corrosion 
Specialist. The Specialist shall submit a report to the Owner’s Representative that includes all findings, data and 
conclusions with respect to the testing. 
 
 
METHOD OF MEASUREMENT:  “Cathodic Protection System” will be measured as a Lump Sum.   
 
 
BASIS OF PAYMENT:  “Cathodic Protection System” will be paid for at the Contract Lump Sum price as listed 
in the Proposal.  The price so-stated constitutes full and complete compensation for all labor, materials, tools, 
equipment, and all other incidentals required to finish the work, complete and accepted by the Engineer. 
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3. Gaskets shall be specifically compounded new rubber polymer for superior shelf life and resistance to permanent 
set.  Recommended for potable water use. 

4. All bolts shall be stainless steel of an approved design meeting the approval of the Engineer. 
 
I. Pipe Bedding 
 

1. Bedding sand shall consist of clean, hard, durable particles not frozen, and shall conform to the following gradation 
requirements: 

 
Sieve Size Percent Passing 
3/8” 100 
No. 4 80-100 
No. 10 30-50 
No. 40 5-25 
No. 100 0-5 

 
2. Backfill Gravel:  Where ordered by the Engineer, gravel meeting the following specifications shall be used for 

backfill: 
 

a) Gravel shall consist of natural bank gravel having durable particles graded from fine to coarse in a reasonable 
uniform combination with no boulders or stones larger than 2 inches in size.  It shall be free from slag, cinders, 
ashes, refuse or other deleterious materials. 

 
b) Gravel shall meet the following gradation: 

 
Sieve Size Percent Passing 
2” 100 
No. 100 3-20 
No. 200 0-10 

 
3. Concrete for Thrust Blocks:  Concrete for thrust blocks shall be Class "B” having a compressive strength at the end 

of 28 days of not less than 3,000 psi and shall conform to the requirements of Section 600 “Portland Cement 
Concrete” of the Rhode Island Standard Specifications for Road and Bridge Construction. 

 
4. Other Materials:  All other materials, not specifically described but required for proper and complete installation of 

the water distribution system shall be subject to the approval of BCWA. 
 
CONSTRUCTION METHODS:  Piping for water mains and appurtenances shall be of the types and materials specified 
herein.  The pipe, fittings, accessories, and appurtenances shall be new and unused, and as approved.  The interior of the pipe 
shall be thoroughly cleaned of all foreign matter before being lowered into the trench, and shall be kept clean during laying 
operations by plugging or other approved method.  The full length of each section of pipe shall rest solidly upon the pipe bed, 
with recesses excavated to accommodate bells and joints.  Any pipe that has the grade or joint disturbed after laying shall be 
taken up and relayed.  Pipe shall not be laid in water, or when trench or weather conditions, are unsuitable for the work, 
except by permission of the Engineer.  Water shall be kept out of the trench until the joints have been completed.  Any 
section of pipe found to be defective before or after laying shall be replaced by the Contractor with sound pipe without 
additional expense.  All bends and other locations indicated or directed shall be firmly reinforced with concrete thrust blocks 
of the size and shape indicated and as directed, and strapped where required, to prevent the pipe, pipe fittings, and 
appurtenances from being blown off the lines under pressure.  Size of thrust blocks shall be determined as shown on the plans 
or as directed by the Engineer or BCWA. 
 
INSTALLATION:  Pipe, fittings, and accessories shall be handled in such a manner as to ensure delivery to the trench in 
sound, undamaged condition.  Particular care shall be taken not to injure the pipe coating or lining and in the case of such 
damage the coating or lining shall be repaired by the Contractor in an approved manner.  No other pipe or material of any 
kind shall be placed inside of a pipe valve fitting or appurtenance.  Proper handling, storing and installation of the pipe and 
appurtenances shall be used.  The installation shall be in accordance with AWWA Standard C600. 
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K. Excavated Material:  All surface materials which, in the opinion of the Engineer, are suitable for re-use in 

restoring the surface shall be kept separate from the general excavation material. 
 

All excavated material shall be piled in a manner that will not endanger the work and that will avoid 
obstructing sidewalks and driveways. 

 
Gutters shall be kept clear or other satisfactory provisions made for street drainage, and natural watercourses 
shall not be obstructed. 

 
L. Trenching by Hand:  Hand methods for earth excavation shall be employed in locations where interfering 

structures, utilities, or Owner's services are indicated on the plans or by consultation with representatives of 
other utilities. 

 
M. Bedding and Backfilling: Bedding sand shall be placed and compacted to the depth shown on the plans.  The 

bedding material shall be preshaped to a depth equal to the thickness of the pipewall.  Bedding pipes on 
blocks will not be permitted.  Recesses shall be excavated for bell and spigot pipe to prevent any loading on 
the bell.  The pipe shall be placed on said previously compacted pre-shaped bedding material.  All trench 
backfilling shall be done in the following manner: 

 
1. Additional bedding sand material shall be deposited uniformly on both sides of the pipe for the entire 

width of the trench to a depth not higher than the springline of the pipe.  This material shall be deposited 
directly on the previously placed and compacted bedding material in layers not exceeding six (6) inches in 
loose depth. 

 
Each six (6) inch layer shall be uniformly compacted by tamping under and on each side of the pipe to 
provide uniformly solid bearing along the full length of the pipe. 

 
2. Above the springline and to a depth of not less than twelve (12) inches over the crown of the pipe, the 

sand material shall be placed in layers not exceeding nine (9) inches in depth.  Each nine (9) inch layer 
shall be hand or mechanically tamped and consolidated to a density equal to ninety (90) percent of 
maximum compaction as determined in accordance with Method A or D of AASHTO Test Designation: 
T 1980. 

 
3. From a point twelve (12) inches over the crown of the pipe to the existing ground level, in non- roadway 

areas and to within 14” of the surrounding grade in paved roadway areas, the upper sections of the 
trenches shall be backfilled with material consisting of sound tough durable particles of crushed or 
uncrushed gravel, sand or native material free of soft elongated pieces, vegetable matter or other 
deleterious substances having no stone larger than eight (8) inches in size.  This material shall be placed 
in layers not exceeding twelve (12) inches in depth and shall be mechanically consolidated to a degree of 
compaction equal to the adjoining trench walls and capable of sustaining vehicle traffic immediately upon 
completion.  The mechanical compaction of the upper twelve (12) inch layers shall be affected by at least 
four (4) passes of an approved type of mechanical tamper, each pass of the equipment shall cover the 
entire area of the backfill surface.  Moisture content of backfill materials shall be proper at all times to 
produce the optimum density, and puddling of the backfill will be permitted only with the express consent 
of the Engineer. 

 
4. In non-roadway areas top surfaces of backfilled trenches shall be left free of loose materials and only 

slightly rounded above the adjoining surfaces. 
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b) The insulated material shall be ridged polyurethane foam with a density of 2.2 to 3 lbs/feet, (ASTM 
D1622), less than 4% moisture absorption and a compressive strength of 30 lbs/in2 standard operating 
temperatures will be –49°F to 250°F. 

 
c) The outer jacket shall consist of 50 mil UV inhibited polyethylene jacket minimum tensile strength of 

55 lbs/in. with Butyle Rubber Sealant. 
 

2. Insulation Adhesive 
 

a) Insulation adhesive shall be a 2-part urethane modified asphaltic adhesive for bonding insulation to 
itself or to pipe surfaces. 

 
3. Fabricated asphalt emulsion coating shall be used to seal the ends of all buried insulation material. 

 
D. Insulation Sealant:  A fabricated asphalt emulsion coating shall be used to seal the ends of all buried 

insulation material. 
 
E. Support hardware shall be supplied by Piping Technology & Products, Inc., PHD Manufacturing, Inc., 

Osburn Associates, Inc., or approved equal. 
 
F. At the backwall, the space between the pipe and steel pipe sleeve shall be sealed using a neoprene type 

compression seal as shown on the plans.  All work shall be approved by BCWA prior to installing 
compression seal. 
 

G. Expansion Joints:  Expansion joints shall be TR TELE FLEX Coupling or approved equal. 
 

 
CONSTRUCTION METHODS: 
 
A. Ductile Iron Pipe 
 

1. Ductile Iron Pipe and appurtenant materials shall be installed in accordance with the Manufacturer’s 
instructions. 

 
2. Any and all field installation of insulation shall be done in such a manner as to provide watertight joints.  

 
 
METHOD OF MEASUREMENT:  “Furnish And Install 8-Inch Diameter Water Main on Bridge No. 182” will 
be measured by the number of linear feet of pipe actually installed in accordance with the plans and/or as directed by 
the Engineer.  Measurement will be made between the back faces of backwalls at the abutments. 
 
BASIS OF PAYMENT:  “Furnish And Install 8-Inch Diameter Water Main on Bridge No. 182” will be paid for 
at the Contract unit price per linear foot as listed in the Proposal.  The price so stated shall constitute full and 
complete compensation for all labor, tools, materials (including supports, seals, expansion joints, and insulation), 
equipment, transportation, cleaning, pressure testing of pipe, and other incidentals required to finish the work, 
complete in place and accepted by the Engineer and BCWA. 
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