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SECTION 02440 
 

THERMOPLASTIC SEWER PIPE 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 
 A. Scope: 
 

1. Contractor shall furnish all labor, materials, equipment and 
incidentals as shown on the Contract Drawings, specified and 
required to provide PVC sewer pipe, fittings and specials necessary 
to complete the Work. 

2. Work shall include but not be limited to: the excavation for the sewer 
trench including the removal of masonry and boulders; the 
stockpiling of all suitable excavated material; the disposal of all 
excess materials; bracing, sheeting and dewatering, the furnishing 
and laying of the pipe; the removal and disposal of existing pipe; the 
backfilling of the sewer pipe trenches; tests for deflection; the 
location and protection of utilities and structures; protection, removal 
and reinstallation of fences and landscaping; and all other work 
required for the complete installation of the sewers subject to 
acceptance, exclusive of the work specified under separate items. 

3. Concrete cradle shall be required under all pipe couplings and 
adapters. 

 
 B. Related Work Specified Elsewhere: 
 

1. Section 02200, Earthwork. 
 

1.2 QUALITY ASSURANCE 
 
 A. Source Quality Control: Obtain pipe and fittings from one manufacturer. 
 
 B. Reference Standards: Comply with applicable provisions and 

recommendations of the following, except as otherwise shown or specified. 
 

1. ASTM D 1598, Test Method for Time-to-Failure of Plastic Pipe Under 
Constant Internal Pressure. 

2. ASTM D 1599, Test Method for Short-Time Hydraulic Failure Pressure 
of Plastic Pipe, Tubing and Fittings. 
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3. ASTM D 1784, Rigid Poly(Vinyl Chloride) PVC Compounds and 
Chlorinated Poly(Vinyl Chloride) CPVC Compounds. 

4. ASTM D 1785, Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 
80 and 120. 

5. ASTM D 2122, Determining Dimensions of Thermoplastic Pipe and 
Fittings. 

6. ASTM D 2467, Socket-Type Poly(Vinyl Chloride) (PVC) Plastic Pipe 
Fittings, Schedule 80. 

7. ASTM D 2564, Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic 
Pipe and Fittings. 

8. ASTM D 2774, Underground Installation of Thermoplastic Pressure 
Piping. 

9. ASTM D 2846, Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic 
Hot- and Cold-Water Distribution Systems. 

10. ASTM F 437, Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) 
Plastic Pipe Fittings, Schedule 80. 

11. ASTM F 439, Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) 
Plastic Pipe Fittings, Schedule 80. 

12. ASTM F 441, Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, 
Schedules 40 and 80. 

13. ASTM F 493, Solvent Cements for Chlorinated Poly (Vinyl Chloride) 
(CPVC) Plastic Pipe and Fittings. 

14. ASTM F 1668, Construction Procedures for Buried Plastic Pipe. 

15. ASTM D 2321-05, Underground Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications. 

16. Standard No. 14, National Sanitation Foundation. 

17. American National Standards Institute. 

18. ASTM D 3034, Sanitary Piping 

19. ASTM F 477, Rubber Gaskets 
 
1.3 SUBMITTALS 
 
 A. Shop Drawings: Submit for approval Shop Drawings showing the following: 
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1. Catalog Data consisting of specifications, illustrations and a parts 

schedule that identifies the materials to be used for the various piping 
components and accessories. The illustrations shall be of sufficient 
detail to serve as a guide for assembly and disassembly. 

 
2. Complete layout and installation drawings with clearly marked 

dimensions. Piece numbers which are coordinated with the tabulated 
pipe layout schedule shall be clearly marked. Scale and size of the 
drawings shall conform to the specifications in the General 
Conditions. 

 
 B. Tests: Submit description of proposed testing methods, procedures and 

apparatus. Submit copies of all test reports. 
 
 C. Certificates: Submit certificates of compliance with referenced standards. 
 
 D. Record Drawings: Submit in accordance with the requirements of the 

Specification. 
 
1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Handle all pipe, fittings and accessories carefully with approved handling 
devices. Do not drop or roll pipe off trucks. Do not otherwise drop, roll or 
skid pipe. Materials that are cracked, chipped, gouged, dented or otherwise 
damaged will not be approved. 

 
B. Store pipe and fittings on heavy wood blocking or platforms so they are not 

in contact with the ground. 
 
C. Pipe, fittings and specials shall be unloaded as close to the place where 

they are to be laid as is practical, at a location which has been approved by 
the Engineer. Interiors shall be kept completely free from dirt and foreign 
matter. 

 
D. No material furnished under this specification shall be shipped to the job 

site until all submittals have been approved. 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 
 A. General: 
 

1. Joints shall be as specified. If not specified, use push-on joint for 
buried piping. 
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2. Pipe Marking: 
 
   a. Class designation shall be cast or painted on each piece of 

pipe and fitting. 
 
   b. Each piece of pipe and fitting shall be clearly marked with a 

designation which shall conform with designations shown on 
the Shop Drawings. 

 
 
 B. PVC SDR 18 Pipe: 
 

1. Polyvinyl chloride pipe shall conform to AWWA C900 specification 
FM 1612, 150 psi DR 18.  PVC pipe shall have a maximum stiffness 
of 364 psi at a maximum 5% deflection. 

2. The bell joint shall conform to ASTM D3139. 

3. PVC fittings and couplings shall conform to the requirements of the 
PVC pipe for classification and size. 

4. Rubber gaskets shall conform to ASTM F477 and factory installed in 
the bell of the pipe, fittings and couplings.  The plain end of the pipe 
shall be marked by the manufacturer to show the depth of the 
penetration into the bell or coupling.  Lubricant shall be supplied by 
the manufacturer and conform to ASTM D1785 cells class 12454. 

5. PVC DR 18 pipe shall be Blue Brute as manufactured by JM Eagle 
or equal. 

 C. Transitions from One Type of Pipe to Another: 
 
 1. Provide all necessary adapters, specials and connection pieces 

required when connecting different types and sizes of pipe or 
connecting pipe made by different manufacturers. 

 
 2. Where new pipe is to be connected to existing pipe, the existing pipe 

shall be cut straight and smooth. The two pipes shall be joined with 
a flexible neoprene boot with stainless steel compression straps and 
hardware. This boot shall be manufactured by Fernco, or approved 
equal. Contractor shall verify type, size and class of existing sewer 
where replacement pipe is being installed and order the appropriate 
“Fernco Coupling” as necessary. Be advised that standard style 
couplings will not be permitted to be installed on sewers of different 
materials, class or size. 
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 D. Restraints, Supports and Thrust Blocks: 
 
 1. Provide concrete and metal cradles, collars, kickers, and blocks as 

shown or otherwise required and approved by the District. 
 
2.2 IDENTIFICATION 
 
 A. All pipeline material shall be stamped, marked or identified with the 

following: 
 

1. Name of manufacturer. 

2. Pipe size. 

3. Pipe material. 

4. Wall thickness. 

5. Rating. 
 
 
PART 3 - EXECUTION 
 
3.1 EXCAVATION/TEMPORARY SHEETING 
 
 A. Excavation: 
 

1. Prior to performing any excavation, the Contractor shall obtain road 
opening permits from all County, Town, Village and any other 
municipal agencies on whose property excavation is taking place. 

2. The Contractor shall make, in open cut or as otherwise permitted or 
required, to the widths and depths necessary for proper construction, 
all earth excavation required for this Contract. He shall excavate any 
other material which in the opinion of the Engineer is required for any 
purpose pertinent to the construction of the work. The Contractor is 
prohibited from using pavement breakers to remove road pavement. 
He shall saw cut, jack hammer, or use other methods which meet the 
approval of the Engineer. 

3. In excavating trenches, where different strata of soil are 
encountered, some of which are suitable and some unsuitable for 
backfill, the Contractor shall use the suitable material for backfill and 
dispose of the unsuitable. 

4. The word “earth” as used herein shall include all materials except 
concrete and concrete base pavements. The removal of all 
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bituminous pavements, concrete sidewalks, driveways and curbs is 
classified as “earth excavation.” 

5. The Contractor shall remove and reinstall fences, stone retaining 
walls, etc. located within the areas to be excavated. 

6. The Contractor shall support existing sanitary force mains, water 
mains, telephone ducts, electrical ducts, gas mains, manholes, 
overhead electric lines and poles, and other pipe lines and conduits 
located within the areas to be excavated. 

7. Unsuitable material below the limits of excavation shown on the 
Drawings or as ordered by the Engineer shall be removed for the full 
width of the trench. The excavated area shall be backfilled with select 
fill. 

 
B. Temporary Sheeting and Bracing 

 
1. The Contractor shall furnish, install and remove all sheeting and 

bracing required to construct the work, protect adjacent utilities and 
structures, and maintain the trench to a maximum width of 5 feet. 
Sheeting shall be used as required for the safety of employees 
exposed to the hazard of falling or sliding material for any trench or 
other excavation more than 5 feet above the employees’ footing. 
Sheeting shall be adequate and conform to the provisions of the 
current Industrial Code Rule 23 as established by the New York State 
Department of Labor, Board of Standards and Appeals and current 
OSHA regulations. These requirements are the minimum and may 
have to be increased depending on the hazard. All sheeting and 
bracing shall be sufficiently strong and so placed that it will readily 
withstand all pressures it may be subjected to. 

2. The Contractor shall be responsible at all times for carrying out all 
excavation operations in a safe and prudent manner so that the 
workmen and the public will be protected from unreasonable hazard. 
All applicable local and state requirements shall be observed and 
necessary permits acquired by the Contractor at his own expense. 

3. Trenches shall be adequately shored or tight sheeted and securely 
braced where conditions require it. Sheeting shall be placed and 
braced so as to present and maintain a plane surface free from 
bulges and sufficiently tight to prevent any flow of the surrounding 
material into the excavation. Tight sheeting will be required where it 
is necessary to prevent groundwater from penetrating into the 
excavation and to protect structures such as, but not limited to, 
buildings, rigid pavements, drains, sewers and wherever directed by 
the Engineer. Where tight sheeting is required, it shall be adequate 
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to prevent the undermining of the structure it is to protect. Sheeting 
shall be driven in advance of the excavation so as to maintain the 
lower end of the sheeting at least 12 inches below the excavation 
down to a point below the pipe invert or bottom of gravel foundation, 
bottom of cradle, encasement or structure. The lower 3 inches of 
excavation shall be done by hand so as to insure an accurate, 
undisturbed foundation for the pipe. 

4. The Contractor is solely responsible for selecting and using the 
proper type of sheeting and bracing required to perform the work. 
This includes the sheeting material, as well as the method of 
installing the sheeting. 

5. The Contractor’s attention is directed to the fact that heavy trucks 
carrying such items as refuse, concrete, asphalt and construction 
materials and heavy construction equipment may pass in close 
proximity to the trench. The Contractor shall install adequate 
sheeting and bracing to withstand these loads. 

6. Where it is necessary to remove overhead wiring and fixtures to drive 
sheeting or perform excavation to perform the new work, the 
Contractor shall do so in accordance with the requirements of the 
road or utility owner and put in place, a temporary system, all at no 
additional cost to the Owner.  

3.2 INSTALLATION 
 
 A. General: 
 

1. Install piping as shown on the Contract Drawings, specified and as 
recommended by the manufacturer. 

2. Request direction/clarification from Engineer before proceeding if 
there is a conflict between the manufacturer’s recommendations and 
the Contract Drawings or Specifications. 

3. Pipe, fittings and accessories that are cracked, damaged or in poor 
condition will be rejected at the time of laying, the pipe shall be 
examined carefully for defects, and should any pipe be discovered 
to be defective after being laid, it shall be removed and replaced with 
sound pipe by the Contractor at his expense. 

4. For specially fabricated piping, the Contractor shall provide the 
services of a competent manufacturer’s installation specialist when 
pipe installation begins, unless otherwise approved by Engineer. 
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5. Conflicts between piping systems and equipment or structures shall 
be presented to the Engineer for determination of corrective 
measures before proceeding. 

6. Minimum cover over PVC piping shall be four feet unless otherwise 
shown or approved by the Engineer. 

7. Earthwork required is specified in Section 02200, Earthwork. 
 
 B. Piping: 
 

1. Install straight runs true to line and elevation. 

2. Provide temporary caps or plugs over all pipe openings at the end of 
each days work and when otherwise required or directed by 
Engineer. 

3. Cutting: Cut pipe from measurements taken at site, not from 
Drawings. 

4. Bed pipe with materials as specified below and as shown on the 
Contract Drawings. 

 
   a. Trenches shall be excavated below the pipe bottom by an 

amount sufficient for the placement of granular embedment 
material (Select Fill) for pipe bedding as shown on the 
drawings or as specified. All loose and unsuitable material 
shall be removed from the trench bottom. 

 
   b. Granular embedment material (Select Fill) shall be placed in 

accordance with the requirements of Section 02200, 
Earthwork, within the following limits: 

 
    1) Six (6) inches below the bottom of the pipe to six (6) 

inches above the crown of the pipe for pipe sizes of 30 
inch diameter and smaller. 

 
    2) Twelve (12) inches below the bottom of the pipe to 

twelve (12) inches above the crown of the pipe for pipe 
sizes greater than 30 inches in diameter. 

 
   c. Granular embedment shall be placed in maximum 6-inch 

layers and compacted for the full width of the trench. 
Recesses in the embedment shall be provided around each 
joint to allow space for making joints and inspection. 

 
5. Carefully and thoroughly compact all pipe bedding and fill. 
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6. No piping shall be laid until Engineer approves the bedding condition. 

7. No pipe shall be brought into position until the preceding length has 
been bedded and secured in its final position. 

8. All trenches and excavation shall be backfilled to the original surface 
of the ground or to such other grades as may be shown or directed. 

9. All backfilling shall be carried along as speedily as possible. As soon 
as the mortar and masonry are sufficiently set and required tests are 
completed, backfill shall proceed immediately. 

10. In all backfilling of trenches and around structures, all loose lumber, 
braces, rubbish and refuse shall be removed from the space to be 
backfilled and no such materials will be permitted in the backfill. 

11. All backfilling, unless otherwise specified, shall be done with sound 
material, free from waste, objectionable organic matter, rubbish or 
other unsuitable materials. In general, the Contractor shall utilize all 
suitable excess material available from the contract work for fill, 
where required. No frozen material containing lumps over 6 inches 
in the largest dimensions shall be used for backfilling. Only fine 
granular material shall be used for backfilling to a depth of at least 
2 feet above the top of the pipe. Unsuitable material, as determined 
by the Engineer, shall be replaced with select fill as ordered. 

12. Backfill shall be solidly compacted by mechanical tamping or other 
approved methods as the work progresses. Where stones occur in 
backfill, they shall be distributed throughout the mass so that all 
interstices are solidly filled with fine material. 

13. The fine granular material required for backfilling to a depth of at least 
2 feet over the tops of sewer pipes shall be of suitable quality, free 
from stones, pieces of masonry and refuse, deposited on all sides, 
wetted until moist and solidly tamped in 6-inch layers in such a 
manner as to avoid injuring the piping or structures, or producing 
unequal pressure thereon. Special attention shall be paid to the 
compaction of backfill up to the spring line of the pipe by hand or 
mechanical tampers. 

14. Compacting of the backfill material shall be mechanical tamping or 
other suitable methods. Jetting will not be allowed. Compaction shall 
be performed in maximum 6-inch lifts. 

15. In backfilling around structures other than pipe, the material used 
shall be granular in character, and shall be compacted in a manner 
similar to that used in compacting backfill in trenches. 
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16. All compaction procedures shall achieve a minimum compaction 
density of 95% of Standard Proctor Maximum Density. At minimum, 
one test shall be taken per manhole location and one test per 50 
lineal feet of pipe installed. The Contractor shall employ a testing 
laboratory, approved by the Engineer, to perform these tests. All 
costs shall be borne by the Contractor. 

17. When sheeting is withdrawn, all cavities in or adjoining the trench 
shall be solidly filled and compacted. Sheeting shall be withdrawn as 
backfill operations are being performed. When sheeting is left in 
place, all cavities behind the sheeting shall be solidly filled and 
compacted. 

18. The maximum size of broken stone or rock permitted in the backfill 
will be 4 inches in diameter, except where permitted by the Engineer. 
In no case may stones rest against the pipe. 

 
 C. Laying Pipe: 
 

1. Conform to manufacturer’s instructions and to AWWA C600, AWWA 
M9, AWWA M11, AWWA M23 where applicable. 

2. Install all pipe accurately to line and grade shown unless otherwise 
approved by Engineer. Remove and relay pipes that are not laid 
correctly. 

3. Slope piping uniformly between elevations given. 

4. Ensure that water level in trench is at least 12 inches below bottom 
of pipe. Do not lay pipe in water. Maintain dry trench until jointing and 
backfilling are complete. 

5. Start laying pipe at lowest point and proceed towards the higher 
elevations, unless otherwise approved by Engineer. 

6. Place bell and spigot pipe so that bells face upstream unless 
otherwise approved by Engineer. 

7. Excavate around joints in bedding and lay pipe so that only the barrel 
receives bearing pressure from the trench bottom. 

8. Permissible deflections at joints shall not exceed 75 percent of the 
amount allowed by manufacturer. 

9. Prior to laying pipe, every precaution shall be taken to ensure that no 
foreign material enters the piping. 
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10. All pipe and fittings shall be carefully examined for cracks, damage 
or other defects while suspended above the trench, before 
installation. Defective materials shall be immediately removed from 
site. 

11. Interior of all pipe and fittings shall be inspected and all dirt, gravel, 
sand, debris or other foreign material shall be completely removed 
from pipe interior before it is moved into the trench. 

12. Field cutting pipe, where required, shall be made with a machine 
specially designed for cutting piping. Cuts shall be carefully done, 
without damage to pipe or lining, so as to leave a smooth end at right 
angles to the axis of pipe. Cut ends shall be tapered and sharp edges 
filed off smooth. Flame cutting will not be allowed. 

13. Blocking under piping shall not be permitted unless specifically 
accepted by the District for special conditions.  

14. Where connecting new pipe to existing manholes, the demolition of 
existing manhole walls shall be done in a neat, workmanlike manner, 
and limited in size to the minimum necessary to remove the existing 
pipe and install the new sewer pipe. Grout shall be nonshrink type 
with 1/4-inch overlay of polyester patching system such as Quick-
Rok manufactured by Fosroc, Sikadur Le Mod Gel Mortar 1:1 
Gel/Sand manufactured by Sika, or equal. After the new pipes are in 
place and grouted, the molded concrete invert fill shall then be 
replaced as required, true to the sewer pipe invert elevations, and 
shall be well shaped to smoothly channel the flow into the outlet pipe. 
Bypassing shall be maintained until the new concrete invert has 
cured, to the satisfaction of the District. 

 
 D. Joints: 
 
  1. General: 
 
   a. Make joints in accordance with the pipe manufacturer’s 

recommendations and the requirements below. 
 
   b. Cut piping accurately and squarely and install without forcing 

or springing. 
 
   c. Ream out all pipes and tubing to full inside diameter after 

cutting. Remove all sharp edges on end cuts. 
 
   d. Remove all cuttings and foreign matter from the inside of 

pipes and tubing before installation. Thoroughly clean all pipe, 
fittings, valves, specials, and accessories before installing. 
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Bell and spigot mating surfaces shall be thoroughly wire 
brushed and wiped clean and dry immediately before pipe is 
installed. 

 
  2. Gaskets shall be suitable for service intended in accordance with 

manufacturer’s ratings and instructions. 
 
  3. Lubricate and adjust gaskets and “O” rings as recommended by 

manufacturer. 
 
  4. After “O” rings are compressed and before pipe is brought fully home, 

each gasket shall be carefully checked for proper position around full 
circumference of the joint. 

 
 E. Backfilling: 
 
  1. Conform to applicable requirements of Section 02200, Earthwork. 
 
 F. Transitions from One Type of Pipe to Another: 
 
  1. Provide all necessary adapters, specials and connection pieces 

required when connecting different types and sizes of pipe or 
connecting pipe made by different manufacturers. 

 
  2. Where new pipe is to be connected to existing pipe, the existing pipe 

shall be cut straight and smooth. The two pipes shall be joined with 
a flexible neoprene boot with stainless steel compression straps. 
This boot shall be manufactured by Fernco, or equal. Contractor shall 
verify type, size and class of existing sewer where replacement pipe 
is being installed and order the appropriate “Fernco Coupling” as 
necessary. Be advised that standard style couplings will not be 
permitted to be installed on sewers of different materials, class or 
size.  Provide a concrete cradle support at all couplings, as detailed 
on the drawing or directed by the Engineer. 

 
 G. Restraints, Supports and Thrust Blocks: 
 
  1. Provide concrete and metal cradles, collars, kickers, and blocks as 

shown or otherwise required and approved by the District. 
 
I. Disposal of Material: 
 
 1. Surplus excavated material, either unsatisfactory or over and above 

that required for backfilling shall be disposed of by the Contractor at 
his own expense, off the site of the work in a lawful manner at 
approved disposal sites. 
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J. Removal of Water: 
 
 1. The Contractor’s attention is directed to the fact that some of the 

work may be below the existing water table or perched water 
encountered in the work.  

 
 2. The Contractor shall at all time during the construction of the work 

provide and maintain ample and adequate means and equipment 
with which to promptly remove and properly dispose of all water 
entering excavations, and he shall maintain the groundwater level at 
an elevation at least 1 foot below the elevation of the bottom of the 
trench or bottom of excavation for structures, and maintain this 
depressed water level until the pipes or structures to be constructed 
therein are completed. Any method of dewatering excavations which 
does not satisfactorily fulfill and maintain the above condition shall 
be discontinued and a method of dewatering which will produce the 
required results shall be substituted therefore. Water shall not be 
allowed to rise over concrete for 24 hours after completion of a pour, 
or around pipes or other structures where it might cause damage to 
the work. The Contractor shall obtain any permits necessary for his 
dewatering operations. 

 
K. Width of Trench 
 
 1. The width of pipe trench shall in all cases be kept as narrow as 

practicable, depending upon size and depth of sewer and type of 
sheeting and bracing to be installed and shall be a maximum of 5 
feet. It shall be of sufficient width to properly lay and join the pipe and 
consolidate all backfill under the haunches and around the pipe, as 
required. No unwarranted width of trench shall be excavated which 
would unnecessarily increase the extent of damage to existing 
pavements or interference with utilities or other subsurface structure 
or interfere with maintenance of traffic.  

 
L. Protection of Utilities 
 
 1. The Contractor shall be responsible for the care and protection of all 

underground piping, conduits, cables, duct banks and other 
subsurface lines and structures that may be encountered inside or 
outside the scheduled trench width of the work. Any damage caused 
to such facilities shall be promptly repaired or rectified by the 
Contractor at his expense. The Contractor shall locate and protect 
all existing utilities and provide supports, bracing, etc. required to 
prevent damage during construction. 
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3.3 TESTING OF PIPING  
 
 A. General: 
 

1. Test all piping as specified below unless otherwise authorized by 
Engineer. 

 
2. Notify Engineer 48 hours in advance of testing. 
 
3. Provide all testing apparatus including pumps, hoses, gages, and 

fittings including temporary restraints, etc. 
 
4. Pipelines shall hold the specified test pressure for a period of four 

hours. 
 
5. Pipelines which fail to hold specified test pressures or which exceed 

the allowable leakage rate shall be repaired and retested. 
 
6. Test pressures required are at the lowest elevation of the pipeline 

section being tested, unless otherwise specified. 
 
7. Unless otherwise approved, conduct all tests in the presence of the 

Engineer. 
 
8. All pipe shall be tested between manholes. 

 
 B. Test Requirements: 
 
  Pressure Test Procedure 
 
  1. Backfill and compaction shall be completed at least to the pipe 

centerline before testing, unless otherwise required or approved by 
Engineer.  Backfill and compact around all blocking before testing and 
as required to assure restraint by harnessed joints. 

 
  2. Allow concrete for blocking to reach design strength before testing. 
 
  3. Fill section to be tested slowly with water and expel all air.  Install 

corporation cocks, if necessary, to remove all air. 
 
  4. Test only one section of pipe at a time. 
 
  5. Maintain the test pressure for at least 2 hours and observe pressure 

gauge. 
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  6. Allowable Leakage Rates (in gallons per hour per 1,000 feet per inch 
diameter): 

 
   a. DIP:  No leakage. 
 
   b. Copper, Steel, FRP, and Thermoplastic:  No leakage. 
 
  7. All visible leaks shall be made tight regardless of the amount of leakage 

or results of the leakage tests.  If the pipes tested do not meet the 
leakage requirements of the leakage tests, they shall be repaired and 
retested as necessary until the leakage requirement is met. 

 
  8. All Work found defective shall be repaired or replaced at the expense 

of the Contractor. 
 

C. Test Procedure for Gravity Drainage Piping: 
 
  1. Backfill and compaction shall be completed at least to the pipe 

centerline before testing, unless otherwise required or approved by the 
Engineer. 

 
  2. After pipe trenches have been satisfactorily backfilled to the required 

depth, piping shall be checked by the Engineer to determine if any 
displacement of pipe has occurred. If the pipe shows any sign of 
displacement, improper alignment or any other defects, the defect shall 
be corrected as determined by the Engineer.  Upon satisfactory 
completion of the displacement test, the pipe shall be tested for 
leakage. 

 
  3. The Contractor shall test each section of gravity pipe for watertightness 

individually.  No continuous sections shall be tested simultaneously. 
 
  4. The Contractor shall plug the downstream end of the pipeline under 

test and all outlets discharging into the upstream end. 
 
  5. The upstream end and the section of pipeline under test shall be filled 

by the Contractor with water.  The elevations to which the pipe shall be 
filled is a minimum of 2 feet above the crown of the pipe, or at least 2 
feet above existing groundwater, whichever is higher.  The Contractor 
shall provide all additional fittings, valves and piping as required to 
complete the testing procedures.   

 
  6. The pipe shall remain filled for an initial 1 hour period to allow for 

stabilization.  Following the stabilization period, water shall be added 
to the required elevation. 
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  7. Leakage loss shall be measured over a period of 6 hours.  After the 
stabilization period, the Engineer will take 3 readings of the water level, 
and 6 hours later, take 3 more readings.  An average of the readings 
will be used by the Engineer to calculate leakage. 

 
  8. If the measured rate of leakage is less than or equal to the allowable 

leakage rate, the section of pipeline tested is acceptable.  If the test 
fails, the section of pipe must be repaired or replaced at the expense 
of the Contractor, and retested by the same procedures.  Regardless 
of the results of the leakage test, all visible leaks shall be repaired. 

 
  9. The maximum allowable leakage rate for any section of pipeline under 

testing shall not exceed 1 gallon per hour per 1,000 feet per inch of 
diameter.   

 
  10. At the conclusion of the test, clean all pipelines by flushing with water 

or other means, and remove any debris which may have entered the 
pipeline during construction or testing. 

 
3.3 CLEANING 
 
 A. All piping shall be thoroughly cleaned and flushed prior to placing in service 

in a manner approved by Engineer. 
 

+ +  END OF SECTION  + + 


