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USE WITH 2006 STANDARDS

Use this SSP when in place assurance of watertight joints are required due to high groundwater conditions, pipes operating under hydrostatic head, or where water quality concerns restrict infiltration/exfiltration.  Refer to Highway Design Manual Index 853.1(3) for guidance.

At locations where siphon or pressure pipe is being specified, use Standard Specification requirements instead of these watertightness requirements.

If pipe system is to be fully encased in concrete backfill, this SSP should not be used.

Designate those pipe systems that will require field testing for watertightness on the drainage quantity plan sheets. 

Use Contract Item Code:  610001 FIELD LEAKAGE TESTING

10‑1.__  FIELD LEAKAGE TESTING FOR CULVERT AND DRAINAGE PIPES

GENERAL

Field leakage testing for culvert and drainage pipes shall conform to the requirements in Section 61, "Culvert and Drainage Pipe Joints," of the Standard Specifications, except the hydrostatic pressure test requirements specified for watertightness in subparagraph F of Section 61‑1.02, "Performance Requirements for Culvert and Drainage Pipe Joints," of the Standard Specifications shall not apply.  Field leakage testing for culvert and drainage pipes for watertightness verification shall conform to these special provisions.  Pipe systems and appurtenances, where required on the plans, shall be cleaned and tested for leakage after backfilling by either the exfiltration, low pressure air or negative pressure air method, at the option of the Contractor.  Where the ground water table condition is low, as determined by the Engineer, the infiltration test may allowed.  Joint testing of installed pipes using air or water under low pressure will be allowed.

2.  Use when length of pipe is less than 1,500 feet and when pipe joints are to be field leakage tested.  Delete Para 3.

The Contractor shall submit to the Engineer a written field leakage test procedure for each portion of each pipe system to be tested.  All pipe systems identified on the plans shall be tested for leakage.  The Contractor shall notify the Engineer 15 days in advance of leakage testing time and date.  Field leakage test shall be one of the allowable tests specified in these special provisions.  Each test procedure submittal shall include the type of test, either exfiltration, low pressure air, negative pressure air method, or other method approved by the Engineer; specific joints or pipe sections to be tested, maximum and minimum pressures or hydrostatic head to be applied, and duration of test, as applicable, from location to location; date and time, and list of equipment to be used and date of last calibration, if applicable.  Contiguous pipe systems shall only use one type of leakage testing unless the pipe type changes or the diameter changes within the same run.

3.  Use when length of pipe is greater than 1,500 feet  Fill in blank with 20 when length exceeds 3 miles; with 30 when length is less than 3 miles but greater than one mile; and with 50 when length is less than one mile but greater than1,500 feet.  Delete Para 2.

The Contractor shall submit to the Engineer a written field leakage test procedure for each portion of each pipe system to be tested.  All pipe systems identified on the plans shall be tested randomly for leakage at a rate of ____ per 100 pipe joints.  For every joint or section that fails the leakage requirements, the Engineer will select up to 4 more random joint locations or sections between joints to be tested.  The Contractor shall notify the Engineer 15 days in advance of the leakage testing time and date.  Field leakage test shall be one of the allowable tests as specified in these special provisions.  Each test procedure submittal shall include the type of test, either exfiltration, low pressure air, negative pressure air method, or other method approved by the Engineer; specific joints or pipe sections to be tested for maximum and minimum pressures or hydrostatic head to be applied, and duration of test as applicable from location to location; date and time, and list of equipment to be used and date of last calibration, if applicable.  Contiguous pipe systems shall only use one type of leakage testing unless the pipe type changes or the diameter changes within the same run.

4.  Delete when Para 5 is used.

All work involved in cleaning and testing pipe systems between inlets or ends as required shall be completed within 20 days after backfilling of storm drain lines and structures.  Any further delay will require the approval of the Engineer.

5.  Use when settlement of pipeline is expected to be in excess of 3 inches.  Modify the number of calendar days as necessary to assure adequate settlement of embankment.

Final testing of the culvert and drainage pipes shall not be conducted before 30 days nor more than 45 days after pipe installation and final backfilling.  Pipe testing later than 45 days after pipe installation and final backfilling will require the approval of the Engineer.
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The Contractor shall furnish all labor, materials, tools, and equipment necessary to conduct the leakage test, clean the lines, and perform all work related to leakage testing.  The Contractor shall perform the tests under the direction and in the presence of the Engineer.  Precautions shall be taken to prevent joints from drawing during tests.  Damage resulting from field leakage tests shall be repaired by the Contractor at the Contractor's expense.  The manner and time of testing shall be subject to approval by the Engineer.
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Pipelines shall be cleaned and be free of debris and sediment, to the satisfaction of the Engineer, before testing.
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The test equipment to be used shall be furnished by the Contractor and shall be inspected and approved by the Engineer before use.  The Engineer may at any time require a calibration test of gauges or other instrumentation that is incorporated in the test equipment.
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If leakage exceeds the allowable amount, corrective measures shall be taken and the line re‑tested to the satisfaction of the Engineer.  If any pipe system installation fails to meet the requirements of the test method used, the Contractor shall determine the source or sources of leakage and shall repair or replace all defective materials or workmanship at the Contractor's expense.  The complete pipe installation identified on the plans to be tested shall meet the requirements of the test method used before being considered acceptable.  All obvious leaks shall be stopped in a manner acceptable to the Engineer, whether or not leakage from the line exceeds that permitted herein.
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EXFILTRATION AND INFILTRATION TESTING
Exfiltration and infiltration testing shall conform to the requirements in ASTM Designation:  C 969, except for the following requirements:

A.
Before performing exfiltration leakage tests, the Contractor may fill the pipe with clear water to permit normal absorption into the pipe walls, provided that after filling the pipe, the leakage test shall begin within 24 hours and be completed within 24 hours thereafter.  The minimum test period shall be one hour in duration.  For plastic and metal pipe, the absorption period is not required. 

Insert 1,000 gallons per inch of nominal pipe diameter per mile of pipe length per day, for pipes installed in well graded backfills.  Where very fine grained cohesionless soils are present use 600 gallons per inch of nominal pipe diameter per mile of pipe length per day.  Where infiltration/exfiltration water quality limitations exist use 600 gallons per inch of nominal pipe diameter per mile of pipe length per day.

B.
Leakage shall be not more than ______ gallons per inch of nominal pipe diameter per mile of pipe length per day, with a minimum test pressure of 6 feet of water column above the pipe crown, at the upper end of the pipe or above the active groundwater table, whichever is higher as determined by the Engineer.  The length of pipe tested shall be limited so that the pressure on the invert of the lower end of the section being tested shall not exceed 20 feet of water column.  For each increase in pressure of 1.5 feet above the basic 6 foot measured above the crown or at the lower end of the section, the allowable leakage shall be increased by 8 percent.

C.
During infiltration leakage tests, when a suitable head of groundwater exists above the crown of the pipe and when the pipe is large enough to work inside, acceptance may be based on the repair of visible leakage by means approved by the Engineer.

D.
All lateral or side storm drains included in the test section shall be taken into account in computing allowable leakage.  An allowance of 0.2‑gallons per hour per foot of head above invert shall be made for each junction structure or drainage inlet included in a test section.

E.
Upon final acceptance of the work all storm drains, side storm drains and fittings shall be open, clean, and free draining.

F.
Contractor shall submit leakage calculations to the Engineer.
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LOW PRESSURE AIR TEST

Low pressure air testing may be used in lieu of the exfiltration or infiltration test for pipes with nominal diameters of 30 inches and smaller.  Pipes may be pre-wetted and tested from inlet to inlet or such shorter lengths, as determined by the Contractor.  The low pressure air test shall not be used for drainage pipes of any material type over 30 inches in nominal diameter.  Low pressure air testing , when used, shall immediately following pipe cleaning of the pipe installation.
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Plugs or bulkheads used to close the pipe for the air test shall be securely braced to prevent the release of the plug.  Gauges, air piping manifolds, and valves shall be located at the top of the ground.  No one shall be permitted to enter a manhole or inlet where a plugged pipe is under pressure.  Air testing apparatus shall be equipped with a pressure release device such as a rupture disk or a pressure relief valve designed to relieve pressure in the pipe under test at  6 psi.
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After the pressure has stabilized at or above an internal pressure of 3.5 psi greater than the average back pressure of any groundwater that may submerge the pipe, the test shall begin.  The internal pressure shall be allowed to drop to 3.5 psi at which point the time recording shall begin.  If the pressure drop is less than one psi for the time period calculated from the table below for "Minimum Test Time for Pressure Drop" for the size and length of pipe to be tested, the tested portion of pipe shall be accepted as passing field leakage test.

Minimum Test Time for Pressure Drop

Nominal Pipe Diameter

(inches)
Time for Pressure Drop

(Min./100 ft.)

6
0.7

8
1.2

10
1.5

12
1.8

15
2.1

18
2.4

21
3.0

24
3.6

27
4.2

30
4.8
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OTHER ALLOWABLE TESTS

Pipes over 27 inches in nominal diameter may be tested one joint at a time using a testing method that conforms with ASTM Designation  C 1103 in lieu of the exfiltration test described above, upon written permission of the Engineer.  At the discretion of the Engineer, plastic pipes with nominal diameters of 36 inches and smaller may be tested in accordance with the low pressure air test specified in ASTM Designation:  F 1417.
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Negative air pressure (vacuum) of 3.5 psi testing may be used in lieu of the exfiltration test or low pressure air for pipes with nominal diameters of 36 inches and smaller in accordance with ASTM Designation  C 1214.  The minimum test times for pressure drop for diameters of 30 inches and smaller shall be the same as for the low pressure air test in these special provisions.  The minimum test times for pressure drop for diameters of 33 inches and 36 inches, shall be 5.4 minutes per 100 feet and 6.0 minutes per 100 feet, respectively.
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JOINTS OR PIPE SECTION NOT PASSING LEAKAGE REQUIREMENTS

After completing field leakage testing, the Contractor shall identify the joints or pipe sections that exceed the maximum leakage requirements and shall repair and re‑test the joints or pipe sections until passing field leakage tests are attained.  The Contractor shall submit a written repair procedure for the Engineer's review.  The Engineer will have 5 days to review the repair procedure.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for resulting losses, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.
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Once the Engineer approves the repair method, the Contractor shall repair and re-test the failed joints or pipe sections.  If the same joint fails the leakage test for a second time, the Contractor shall remove and replace the sections of pipe on either side of the joint with new pipe.  If a pipe section fails, the Contractor shall replace the section of pipe.  The replaced pipe sections shall be re‑tested for leakage in accordance with these special provisions.  The repair, replacement, and re-testing of the joint or pipe section shall be at the Contractor's expense.
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MEASUREMENT

The length of field leakage testing to be paid for will be measured by the linear foot of the completed length of installed pipe designated on the plans to be tested that have passing field leakage tests.  The length will be measured along the invert of the pipe and will include the length through elbows, tees and other fittings that have passing field leakage tests.  Lengths that are re‑tested will not be included in the quantities to be paid until passing field leakage tests are attained.  Where drainage inlets or similar type structures are within the length of pipe to be tested, the length of pipe will be measured to the inside face of the structure.
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PAYMENT

The contract price paid per linear foot for field leakage testing shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals and for doing all the work involved in performing field leakage testing complete in place on the pipe lines designated on the plans to be field leak tested, including cleaning and presoaking pipe, installing and removing bulkheads or plugs necessary to perform the tests, and removing and disposing of any waste products together with any re-testing, repairing, or modifications to the drainage system as may be needed to meet the requirements of field leakage testing.

