








3. Disinfection Plan: 

a. Narrative of the proposed process. 

b. Proposed chemicals and equipment (including list of all pumps and meters) to be used. 

c. Calculations for the amount of chlorine required to achieve required chlorine residual 
levels. 

d. Proposed method of mixing, injecting, and distributing of chlorine solution throughout 
all portions of the new water system facilities. 

e. Proposed plan for testing chlorine levels throughout the length of pipeline. 

4. Proposed testing locations. 

5. Proposed plan for water conveyance, including flow rates. 

6. Proposed plan for water control. 

7. Proposed plan for water disposal, including flow rates. Include proposed plan for 
dechlorination of disinfection water, including discharge points. 

8. Proposed measures to be incorporated in the Project to minimize erosion while discharging 
water from the pipeline. 

1.4 CLOSEOUT SUBMITTALS 

A. Disinfection Report: 

1. Type and form of disinfectant used. 

2. Date and time of disinfectant injection start and time of completion. 

3. Test locations. 

4. Name of person collecting samples. 

5. Initial and 24-hour disinfectant residuals in treated water in parts-per million (ppm) for 
each outlet tested. 

6. Date and time of flushing start and completion. 

7. Disinfectant residual after flushing in ppm for each outlet tested. 

1.5 QUALITY ASSURANCE 

A. Perform Work according to AWWA C651. 

PART2 PRODUCTS 

2.1 EQUIPMENT 

A. All test equipment, chemicals for chlorination, temporary valves, bulkheads, or other water 
control equipment and materials shall be determined and furnished by the Contractor subject 
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to the Engineer's review. No materials shall be used which would be injurious to the 
construction or its future functions. 

B. All temporary thrust restraint and equipment and facilities required for hydrostatic testing will 
be considered incidental. 

C. As a minimum, furnish the following equipment and materials for the testing: 

Amount Description 

2 Graduated containers approved by the Engineer. 

1 Hydraulic pump approved by the Engineer with hoses, valves, and fittings as needed 
and required for the testing and disinfection of the facilities. 

1 High range chlorine test kit, as approved by Engineer, with digital readout. Range of 
detection shall be between 5 and 200 ppm. Accuracy of 3 percent. 

2 Pressure gauges with pressure range at least 120 percent greater than the required 
maximum test pressure with graduations in 2 pounds per square inch (psi) increments. 
Gauges shall have been calibrated with 90 days of pressure testing. 

2.2 DISINFECTION CHEMICALS 

A. Chemicals: 

1. Hypochlorite: Comply with AWWA B300. 
2. Liquid chlorine: Comply with AWWA B301. 

2.3 DECHLORINATION CHEMICALS 

A. Chemicals: 

1. Comply with AWWA C655. 

PART3 EXECUTION 

3.1 HYDROSTATIC TESTING OF WATER PIPING 

A. Make all necessary provisions for conveying water to the points of use and for the disposal of 
test water. 

B. Furnish and operate pumps, gauges, plugs, saddles, corporation stops, miscellaneous hose and 
piping, and measuring equipment necessary for performing the test. 

1. Testing materials and equipment required to perform testing are incidental and included 
in the cost of the pipe. 

C. No section of the pipeline shall be hydrostatically tested until backfill has been placed, 
compacted, and passed required density testing and all field-placed concrete or mortar has 
attained full strength. 

1. At the Contractor's option, early strength concrete may be used when the full-strength 
requirements conflict with schedule requirements. 
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2. All such substitutions and installations shall be approved by the Engineer prior to 
installation. 

D. Provide 72-hour notification to the Engineer and Owner prior to conducting hydrostatic testing. 

1. Provide coordination and scheduling required for the Owner and Engineer to witness and 
provide necessary labor for operating Owner's existing system during hydrostatic testing 
and disinfecting procedures. 

2. The Contractor shall not operate any part of the existing water systems. 

E. Pipe Filling: 

1. Fill pipes slowly, in an approved method, from the lowest elevation to highest point along 
test section with potable water. 

2. Take all required precautions to prevent entrapping air in the pipes. 

3. Allow for natural absorption of water by the lining of the pipe to occur. 

4. Apply specified test pressure by pumping. 

F. Testing of Mains: 

1. Ductile Iron: In accordance with AWWA C600. 

2. Polyvinyl chloride (PVC): In accordance with AWWA C605. 

3. General: 

a. Tests shall be conducted under a hydrostatic test pressure not less than 1.25 times the 
stated anticipated maximum sustained working pressure of the pipeline measured at 
the highest elevation along the test section and not less than 1.5 times the stated 
working pressure at the lowest elevation of the test section, minimum 150 psi, unless 
otherwise shown in the Drawings. 

b. In no case shall the test pressure exceed the rated working pressure for any joint, 
thrust restraint, valve, fitting, or other connected appurtenance of the test section. 

c. Testing shall be performed by applying the specified test pressure by pumping. 

d. Once the test pressure has been attained, the pump shall be valved off. 

e. The test will be conducted for a 2-hour period with the allowable leakage not to exceed 
the value as calculated per the Allowable Leakage formula below. 

f. During the test period, there shall be no appreciable or abrupt loss in pressure. 

4. Allowable Leakage: 

a. Flanged Joints: Pipe, fittings, and valves with flanged joints shall be completely 
watertight. No leakage allowed. 
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b. Mechanical or Push-on Joints: Pipe, fittings, and valves with rubber gasketed joints 
shall have a measured loss not to exceed the rate given in the following Allowable 
Leakage formula: 

AL= LD(P)112 

148,000 

In the above formula: 

AL= Allowable leakage, in gallons per hour 
L = Length of pipe tested, in feet 
D = Nominal diameter of pipe, in inches 
P = Average test pressure during the leakage test, in pounds per square inch. 

5. Maintaining Pressure: 

a. During the test period, operate the pump as required to maintain pressure in the pipe 
within 5 psi of the specified test pressure at all times. 

b. At the end of test period, operate the pump until the specified test pressure is again 
obtained. 

1) The pump suction shall be in a clean, graduated barrel, or similar device or 
metered so that the amount of water required to restore the test pressure may be 
accurately measured. 

2) Sterilize this makeup water by adding chlorine to a concentration of 25 milligrams 
per liter (mg/L). 

c. The Engineer will determine the quantity of water required to maintain and restore 
the required pressure at the end of the test period. 

d. Each hour's loss stands on its own and will not be averaged. 

6. Defects, Leakage, Failure: 

a. If the test reveals any defects, leakage in excess of the allowable, or failure, furnish all 
labor, equipment, and materials required to locate and make necessary repairs. 

b. Correct any visible leakage regardless of the allowable leakage specified above. 

c. All leaks shall be repaired in a manner acceptable to the Engineer. 

d. The testing of the line shall be repeated until a test satisfactory to the Engineer has 
been achieved. 

3.2 DISINFECTION OF WATER PIPING 

A. Disinfection shall be in accordance with the latest version of AWWA C651 following Engineer's 
acceptance of hydrostatic testing. 

B. Chlorination by means of tablets or powders (calcium hypochlorite) placed in each length of 
pipe during installation is specifically prohibited. 
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C. Flush all foreign matter from the pipeline, branches, and services. 

1. Provide at no additional cost to the Owner, hoses, temporary pipes, ditches, etc., as 
required to dispose of flushing water without damage to adjacent properties. 

2. Flushing velocities shall be at least 2.5 feet per second (fps). 

3. For large diameter pipe where it is impractical or impossible to flush the pipe at 2.5 fps 
velocity, clean the pipe in place from the inside by brushing and sweeping, then flush the 
line at a lower velocity. 

4. Minimum flushing discharge of 2 times the volume contained in section of pipe being 
flushed. 

D. Chlorine Application: 

1. Fill the test section of main from the lowest elevation and maintain a steady flow rate while 
injecting the water main with chlorinated water. 

2. Flow (bleed) a blow-off, standpipe or hydrant at the water main's high point(s) to allow air 
to escape and ensure all interior pipe surfaces are wetted. 

E. Chlorine Residual: 

1. Measure chlorine residual with a high-range chlorine test kit at a point near to the injection 
point while filling the main. 

2. Adjust the dose rate as necessary to maintain the target dose rate. 

F. Potable water piping shall be disinfected with a solution containing a minimum 25 ppm and a 
maximum 50 ppm chlorine. 

1. Once the main is completely filled with super-chlorinated water, measure the chlorine 
residual a minimum of once every 200 feet of main and once for each main branch, 2-inch 
service, or as directed by the Engineer. 

2. The chlorine solution shall remain in the piping system for a period of 24 hours, after which 
time the sterilizing mixture shall have a strength of at least 10 ppm of chlorine. 

3. If check samples fail to produce acceptable results, the disinfection procedure shall be 
repeated at the expense of the Contractor until satisfactory results are obtained. 

G. Flush piping, branches, and services with municipal potable water until the chlorine residual is 
below 1.5 ppm and approximately the same as the source water. 

1. There is no minimum flushing velocity for this step. 

H. Disposal of any water containing chlorine shall be performed in accordance with the latest 
edition of AWWA C651 and C655, and all state or local requirements. 

1. Disposal may be made into existing sanitary sewer systems providing approvals are 
obtained from the respective system owners. 
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2. Any chlorinated water discharged to open stream channels must be dechlorinated prior to 
discharge to levels acceptable by Oregon State Department of Environmental Quality 
(DEQ). 

3.3 DISINFECTION AND TESTING OF WATER MAIN END CONNECTIONS AND TIE-INS 

A. Disinfection of potable water piping and appurtenances at end connections and tie-ins to the 
existing system which are required to remain in service due to restrictions in allowable 
shutdown time shall be disinfected as described below. 

B. Prior to connecting new potable water piping and appurtenances with existing piping and 
appurtenances, the interior of all new pipe, fittings, valves, and appurtenances shall be 
swabbed or sprayed with a 1 percent to 5 percent calcium hypochlorite solution. 

C. In accordance with AWWA C651, swabbing or spraying of connection piping is allowed only if 
the total length of piping is equal to or less than one pipe length (18 feet). All runs of new 
piping over 18 feet in total length will require hydrostatic pressure testing, flushing and 
disinfection as detailed elsewhere in this Section. 

D. Following the disinfection procedures described above, connection of the new piping and 
appurtenances to the existing water system shall be made. 

1. During the system startup, the Engineer and Contractor shall visually inspect all new 
fittings, piping, valves, and appurtenances for evidence of leakage. 

2. Any leakage observed during this period shall be promptly repaired by the Contractor, at 
Contractor's expense, as required by the Engineer. 

3.4 FIELD QUALITY CONTROL 

A. Bacteriological Sampling and Testing: 

1. The Owner will collect samples after the line is flushed in accordance with the latest edition 
of AWWA C651. 

a. The locations for sample collection shall be at the sole discretion of the Owner and 
Engineer. 

b. The chlorine residual must be below 1.5 ppm or restored to the level maintained in 
the Owner's distribution system, when the sample is taken. 

2. Bacterial Testing: After completing the chlorination procedure, test the main according to 
the following: 

a. Bacterial Sampling 

1) Sampling: 

a) Allow main to sit for a minimum of 24 hours without any water use. 

b) Using sampling site procedures outlined herein, collect two sets of samples a 
minimum of 15 minutes apart while the sampling taps are left running. 
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c) Both sets of samples must pass for the main to be approved for service. 

2) Allow 24 hours for the test results for each sample set. 

b. Sampling Locations 

1) The Owner will take one bacteriological sample from the end of the main and on 
each branch. 

2) For long runs of main, at least one sample will be taken for every 1,200 feet of new 
main and as directed. 

c. Sample Testing 

1) The Owner will test the sample set for coliform bacteria and publish the test results 
within 24 hours. 

d. Evaluating the Test Results 

1) If one or more of the sample set tests positive for coliforms (fails), repeat 
chlorination and sampling processes specified herein after correcting the cause of 
the failure and as directed by the Engineer. 

2) When two consecutive sample sets test negative (passing)for coliform bacteria, 
the bacterial testing is complete. 

e. Completion of Bacterial Testing 

1) Upon completion of bacterial testing, notify the Owner shall notify the Engineer 
and Contractor in writing that the testing is complete and the main is ready for tie­
in. 

f. Multiple Positive (Failing) Test Results 

1) If sample sets continue to test positive for coliforms, the Engineer will determine 
how to proceed, up to and including repeating the chlorination procedure or 
rejecting the pipe. 

3. Results of the bacteriological testing shall be satisfactory with the Oregon Health Authority 
(OHA) and/or other appropriate regulatory agencies, or disinfection shall be repeated by 
the Contractor. 

B. Optional Sampling and Testing 

1. If a pipeline is not promptly returned to service, the situation will be evaluated by the 
Owner to determine if the water quality may have been impacted and if additional testing 
as specified herein is warranted. 
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SECTION 33 30 10.13 - SEWER AND MANHOLE TESTING 

PART 1 GENERAL 

1.1 SUMMARY 

A. This Section includes methods for testing of gravity sewer piping, pressure sewer piping, and 
manholes. 

B. Section includes: 

1. Testing of Gravity Sewer Piping: 

a. Mandrel 
b. Low pressure air testing (Sanitary Only). 
c. Video inspection of gravity pipe. 

2. Testing of pressure piping. 

3. Deflection testing of plastic sewer piping. 

4. Testing of Manholes: 

a. Vacuum testing. 
b. Exfiltration testing. 

C. Related Sections: 

1. Section 33 05 13 - Manholes. 
2. Section 33 13 00 - Testing and Disinfection of Water Utility Piping. 
3. Section 33 4110 - Storm Utility Drainage Piping. 

1.2 REFERENCE STANDARDS 

A. ASTM International: 

1. ASTM C1244 - Standard Test Method for Concrete Sewer Manholes by the Negative Air 
Pressure (Vacuum) Test Prior to Backfill. 

2. ASTM D2122 - Standard Test Method for Determining Dimensions of Thermoplastic Pipe 
and Fittings. 

B. American Water Works Association: 

1. AWWA C600 - Installation of Ductile Iron Mains and Their Appurtenances. 

2. AWWA C605 - Underground Installation of Polyvinyl Chloride (PVC) and Molecularly 
Oriented Polyvinyl Chloride (PVCO) Pressure Pipe and Fittings. 

1.3 SUBMITTALS 

A. Section 01 33 00 - Submittal Procedures: Requirements for submittals. 
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B. Submit following items prior to start of testing: 

1. Testing procedures. 
2. List of test equipment. 
3. Testing sequence schedule. 
4. Provisions for disposal offlushing and test water. 
5. Certification of test gauge calibration. 
6. Deflection mandrel drawings and calculations. 

C. Test and Evaluation Reports: Indicate results of manhole and piping tests. 

PART 2 PRODUCTS 

2.1 VACUUM TESTING 

A. Equipment: 

1. Vacuum pump. 

2. Vacuum line. 

3. Vacuum Tester Base: 

a. Compression band seal. 
b. Outlet port. 

4. Shutoff valve. 

5. Stopwatch. 

6. Plugs. 

7. Vacuum Gauge: Calibrated to 0.1 in. Hg (0.34 kPa). 

2.2 EXFILTRATION TESTING 

A. Equipment: 

1. Plugs. 
2. Pump. 
3. Measuring device. 

2.3 AIR TESTING 

A. Equipment: 

1. Air compressor. 
2. Air supply line. 
3. Shutoff valves. 
4. Pressure regulator. 
5. Pressure relief valve. 
6. Stopwatch. 
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7. Plugs. 
8. Pressure Gauge: Calibrated to 0.1 psi. 

2.4 HYDROSTATIC TESTING 

A. Equipment: 

1. Hydro pump. 
2. Pressure hose. 
3. Water meter. 
4. Test connections. 
5. Pressure relief valve. 
6. Pressure Gauge: Calibrated to 0.1 psi. 

2.5 DEFLECTION TESTING 

A. Equipment: 

1. "Go, no go" mandrels. 
2. Pull/retrieval ropes. 

2.6 VIDEO TESTING 

A. Equipment: 

1. Camera 
2. 1-inch target ball 

PART3 EXECUTION 

3.1 EXAMINATION 

A. Verify manholes and piping are ready for testing. 
B. Verify trenches are backfilled. 
C. Verify pressure piping thrust restraint system is installed, as may be required. 

3.2 PREPARATION 

A. Obstructions: 

1. After backfilling and restoration of surfaces, gravity pipelines shall be inspected for 
obstructions and shall be cleaned. 

2. Pipes less than 24 inches in diameter shall be cleaned using the sewer ball method. 

3. Lines larger than 36 inches in diameter may be cleaned by flushing as long as they are first 
visually inspected to assure that no physical obstructions exist. 

a. Flushing shall be such that velocities are at least 2.5 feet per second. 
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B. Lamping: 

1. Lamp gravity piping after flushing and cleaning of lines, checking manholes for unfinished 
work. 

2. Perform lamping operation by shining light at one end of each pipe section between 
manholes. 

3. Observe light at other end. 

4. Pipe not installed with uniform line and grade will be rejected. 

5. Remove and reinstall rejected pipe sections. 

6. Reclean and lamp until pipe section is installed to uniform line and grade. 

C. Plugs: 

1. Plug outlets, wye branches, and laterals. 
2. Brace plugs to resist test pressures. 

3.3 FIELD QUALITY CONTROL 

A. Testing of Gravity Sewer Piping: 

1. Low Pressure Air Testing: 

a. Test each reach of gravity sewer piping between manholes. 

b. Introduce air pressure slowly to approximately 4 psig. 

1) Determine ground water elevation above spring line of piping. 

2) For every foot of ground water above spring line of piping, increase starting air test 
pressure by approximately 0.4 psi. 

3) Do not increase pressure above 10 psig. 

c. Allow pressure to stabilize for at least five minutes. 

d. Adjust pressure to 3.5 psig or to increased test pressure as determined above when 
ground water is present. 

e. Testing: 

1) Determine test duration for reach of sewer with single pipe size from following 
table; do not make allowance for laterals. 

Table 33 30 10.13 - 1 
Air Testing Duration for Gravity Sewer Piping 

NOMINAL PIPE SIZE, INCHES 
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