
 

 
 
 
 
 
 
 
 
 
 
 

City of Riverbank 
CONSTRUCTION STANDARDS 

 
WATER



SECTION 5: DOMESTIC WATER FACILITIES 

 
General: Domestic water facilities shall be furnished and installed in accordance 
with these Construction Specifications and as shown on the plans. 
 
Payment: Full compensation for furnishing all labor, materials, tools, equipment, 
excavating, backfilling, testing, disinfecting and flushing and for doing all work 
involved in installing the water system shown on the plans and as specified in these 
Construction Specifications shall be included in the appropriate contract item and no 
additional compensation will be allowed therefore. 
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5.100  Materials 
 
5.101  Water Main Pipe  

Water main pipe 4” through 12” shall be either ductile iron pipe (DIP) conforming 
to the requirements of AWWA Standard C-151, Class 51 (4”) or Class 50 (6” thru 
12”) with cement-mortar lining per AWWA C-104, and polyethylene encased per 
AWWA C-105, or polyvinyl chloride (PVC) pipe conforming to the requirements of 
AWWA Standard C-900, Cast Iron (CI) O.D. Class 150 (DR18) with elastomeric 
gasket (solvent weld is unacceptable). DIP shall have “Tyton” joints, “Tyseal” 
joints, or approved equal.   

 
In addition to the above, the following requirements apply to all pipe joints: 

• Solvent welded PVC is not allowed 

• Mechanical joints are only allowed at fittings 

• Cast-iron repair/adapter couplings may be used where approved by the City 
Engineer 

• Water service lines shall be per Section 5.103 of these specifications 
 

5.102 Miscellaneous Fittings  

Pipe fittings shall conform to AWWA Standard C110, latest revision, and shall be 
of ductile iron, match the make of pipe used, and be as specified by the 
manufacturer for use with the pipe specified. Joints in fittings and adapters shall 
be of the type with a seal ring groove for positively holding the rubber gaskets in 
place against the water pressure and shall be similar to the specified joint for the 
pipe used. 
 
All ductile iron fittings shall be coated outside and inside with a bituminous 
coating as per Section 10-3 of AWWA Standard C110, latest revision. 
 
Flanged fittings are allowed, and shall be used where shown on the plans. 
Mechanical joint fittings are allowed provided the Contractor follows proper 
assembly procedures. 
 
Not all pipe fittings required to do the work are shown on the plans. The 
Contractor shall furnish and install all fittings as necessary to accomplish grade 
and adjustment changes in conformance with the pipe manufacturer’s 
recommendations and as approved by the Engineer. 

 
5.103  Valves 

Valves 2” through 12” valves shall be resilient seated gate valves. Valves over 
12” shall be butterfly valves. Resilient seated gate valves shall be Mueller RS, 
American Flow Control 2500, Clow RS or approved equal and shall conform to 
the requirements of AWWA Standard C509, latest revision. 

 
Butterfly valves shall be MH 450, Mueller Lineseal III, Clow 450 or approved 
equal and shall conform to the requirements of AWWA Standard C504, latest 
revision. 

 



All valves shall open left (clockwise to close) and be equipped with a 2-inch 
AWWA operating nut. All valves shall be coated for buried service per AWWA 
Standards. All valves shall be Class 150 minimum. 

 
Valves requiring operating wrenches exceeding 4 feet in length shall have 
extensions and guides as provided by the valve manufacturer installed in the 
valve riser. 

 
The valve boxes shall be Christy G5 with cast iron cover and extensions and 
shall conform to City of Riverbank Standard Details. Cover shall have a free fit in 
the box.  All valve boxes shall be adjusted to grade by the paving contractor as 
per the appropriate Standard Plan. 

 
5.104  Service Lines and Fittings  

Service lines and fittings shall be polyethylene CTS or copper for services 3 
inches and smaller and ductile iron or polyethylene for services 4 inches and 
larger. All water services shall conform to the requirements shown on the 
appropriate Standard Details. 

 
5.105  Fire Hydrants  

Fire hydrants shall be furnished and installed in accordance with the Standard 
Details. 

 
5.106  Backflow Prevention Devices 

Backflow prevention devices including double detector checks and reduced 
pressure principle devices, shall be of a type approved by University of Southern 
California Foundation for Cross-Connection Control and Hydraulic Research 
Foundation (USC Foundation), and installed according to the manufacturer’s 
specifications. 

 

5.200 Installation  

 
Water main pipe shall be installed in accordance with the manufacturer’s 
recommendations, City Standard Plans, these Special Provisions and the 
improvement plans. 

 
5.201 General Requirements:  

Water mains shall be installed with due regard for protection from sanitary 
hazards, including current spacing and crossing requirements of the California 
Administrative Code, Title 22. Minimum pipe cover shall be 3 feet. 

 
Thrust blocking shall be installed per City Standard Details at all bends, tees, 
dead ends, and changes in pipe diameter.  Thrust blocking shall be placed so 
that the joints of the pipe and fittings will be accessible for repair.   
 
No piping shall be directly embedded in concrete. All pipe in concrete shall be 
wrapped in 20 mil visquine. All piping subject to corrosion shall be protected with 
20 mil visquine over lap ends to be secured with compatible adhesive tape. 



 
Trench width shall be 1.25 times the outside diameter of the pipe plus 12”, or 
outside diameter of the pipe plus 16”, whichever is greater. 
 
The Contractor shall also take the necessary precautions to protect workers from 
asbestos fiber hazards. Reference is made to AWWA Manual M-16, “Work 
Practices for Asbestos-Cement Pipe.” Use of any “non-recommended work 
practices” such as cutting any AC pipe with abrasive disc-dry tools is strictly 
forbidden. 

 
Reference is made to AWWA Manual M23 “PVC Pipe - Design and Installation” 
and AWWA Standards C603 “Installation of Asbestos Cement Water Pipe”, C600 
“Installation of Gray and Ductile Cast-Iron Water Mains and Appurtenances”, and 
C601 “Disinfecting Water Mains”, and applicable California Department of Health 
Waterworks Standards. 

 
The pipe must be kept exceptionally clean, and shall be protected from 
contamination during installation. 

 
The City takes no responsibility for water quality downstream of temporary 
connections to the water system. 

 
Hydrants installed but not in service shall be wrapped with burlap and wired and 
remain so until such time as the hydrants are in service. Holes may be cut in the 
burlap in order that the hydrant may be used for construction water. 

 
5.202  Inspection  

All water lines shall be inspected for proper installation by the City Engineer, prior 
to backfilling of trenches. If work is to be completed after normal business hours, 
Contractor shall call 209-869-3671 to arrange for an inspection to be made after 
normal business hours.   

 
5.203 Disinfection  

 Refer to Section 5.302.5 “Disinfection Procedures”   
 
5.204 Connections to Existing Water Mains  

Under no circumstances shall anyone other than a representative of the City of 
Riverbank Public Works Department open or close any valve in the existing City 
water system. Requests for valve operation shall be made to the Engineer at 
least 48 hours in advance. In cases where customer service will be interrupted, 
the request shall be made at least 48 hours in advance and the Contractor shall 
make satisfactory preparation for the planned work to minimize the interruption. 
The procedure shall be reviewed and approved by the City prior to the start of 
construction. 

 
5.205 Connection Details  

 Shall be made per the appropriate Standard Detail(s). The number and location 
of temporary connections with meter assembly shall be approved by the City 
Engineer. 



 
Upon request, the City will open its valve to the new pipe after the mains and 
services have been installed and backfilled and thrust blocks have cured for 48 
hours. 

 
5.206 PVC Pipe 

Shall not be bent more than as recommended by the manufacturer. Joint 
deflections are not allowed. The Contractor shall take extra precautions to follow 
the pipe manufacturer’s recommendations regarding rubber rings, fittings, 
tapping and installation practices. 

 

5.300 Testing:  
 

Official test for acceptance shall normally be conducted after all backfill placed, 
and compacted as specified elsewhere in this specification has been completed. 

 
5.301 Pressure Test  

All piping shall be tested to a pressure of 150 pounds per square inch (psi). All 
material, equipment and labor for testing shall be approved by the City prior to 
testing and shall be furnished without cost to the City of Riverbank. The system 
will be tested as directed by the Engineer as a unit or in sections not to exceed 
1,000 lineal feet. Each unit tested shall successfully meet the requirements 
herein specified. The water services shall be considered as part of the main for 
test purposes and no allowance for additional make-up water shall be made. 
 
Unless otherwise directed by the Engineer, testing shall be accomplished by 
opening hydrants and service line cocks at the high points of the system and 
blowoffs at all dead ends. The valve controlling the admission of water into the 
section of pipe to be tested should be opened slowly and fully before closing the 
hydrants or blowoffs. After the system has been filled with water and all air 
expelled, all the valves controlling the section to be tested shall be closed, and 
the line remain in this condition for a period of not less than 24 hours. 
 
The pipe shall then be refilled, if necessary, and subjected to a maintained 
pressure of not less than 150 pounds per square inch (psi) for a period of one 
hour. 
 
Allowable make-up water allowance shall not exceed a rate in gallons per hour 
per 1000’ lineal feet of pipeline of 0.25 multiplied by the pipe diameter in inches. 
(gph per 1000’ < 0.25 * pipe dia). 
 
All leaks that are found shall be immediately corrected and the system again 
subjected to the same test. 
 
All repairs of any damage to the pipes and their appurtenances, or to any other 
structures, resulting from or caused by these tests, shall be performed by the 
Contractor as the Engineer may direct, all without cost to the City of Riverbank. 

 
 



5.302 Bacteriological Test 

 

5.302.1 Pipe Assembly Methods 

All piping, valves, fittings, and appurtenances which become contaminated 

during installation shall be cleaned, rinsed with potable water, and then 

sprayed or swabbed with a 5% sodium hypochlorite disinfecting solution prior 

to installation, with City representative present. Pipes, fittings, valves, and all 

other components incorporated into connections with the City’s existing 

system shall be spray disinfected or swabbed with a liquid chlorine solution in 

accordance with AWWA C651 and as specified herein.  

 

5.302.2 Flushing Flowrates 

Required Flow to Flush Pipelines 
 

Pipe 
diameter 

Flow Required to Produce 3 ft. 
/sec Velocity minimum in Main* 

(Inches) (GPM) 

4 120 

6 260 

8 470 

10 730 

12 1060 

16 1880 

*(40 psi Residual Pressure in Water Main) 
 

5.302.3 Materials 

A. SODIUM HYPOCHLORITE (LIQUID). 

Sodium hypochlorite is available in liquid form in glass or plastic 
containers, ranging in size from 1 qt. to 5 Gal. The solution contains 
approximately 10% to 15% available chlorine. 

B. GRANULAR HYPOCHLORITE 

Granular hypochlorite may be used when mixed into a solution 
containing approximately 10% to 15% available chlorine. When using 
granular hypochlorite in solution, follow the procedure for sodium 
hypochlorite solution in this section. 
 

5.302.4 Chlorination Methods 

A. SODIUM HYPOCHLORITE SOLUTION (LIQUID) 

Sodium hypochlorite solution 1% minimum shall be used for cleaning and 
swabbing piping and appurtenances immediately prior to installation and for 
disinfecting all components of connections to the City’s existing system. 
 



Sodium hypochlorite solution may be used for the initial disinfection of 
newly installed water mains. The solution shall be applied at a terminus of 
the system to be chlorinated using an injector which can adjust the amount 
of solution being injected into the piping system. The solution shall be 
injected at the appropriate concentration to achieve the specified 
concentration range of chlorine throughout the entire piping system. If the 
system is greater than 1000 feet in length, the contractor may use a 
secondary chlorine injection site (e.g. hydrant, etc.). Where pumping 
equipment is used in conjunction with an injector, an integral backflow 
prevention device shall be installed and connected to the potable water 
supply.  
 
Pumping equipment, piping, appurtenances, and all other equipment in 
contact with potable water shall be disinfected prior to use. Water trucks 
shall not be used for disinfection of pipelines. 
 
Sodium hypochlorite solution may also be used to increase the total 
chlorine residual if the concentration from the initial chlorination of the 
system is found to be low. The solution shall be added to the system in 
sufficient amounts at appropriate locations to ensure that the disinfecting 
solution is present at a concentration within the specified range (50 to 100 
mg/L) throughout the piping system. 
 

5.302.5 Disinfection Procedures 

The pipeline shall be filled at a rate not to exceed 300 GPM or a velocity of 
1 foot per second (156 GPM in an 8-inch pipe), whichever is less. 
 
At a point not more than 10 feet downstream from the beginning of the new 
main, dose the water entering the new main with chlorine fed at a constant 
rate such that the water will have not less than 50 mg/L and no more than 
100 mg/L free chlorine. Measure the chlorine concentration at regular 
intervals to ensure that this concentration is provided. Measure chlorine in 
accordance with the procedures described in the current edition of the 
AWWA Manual M12 or of Standard Methods for the Examination of Water 
and Wastewater or with a calibrated digital high range Colorimeter. 
Disinfection shall result in an initial total chlorine concentration of 50 ppm to 
100 ppm. This concentration shall be evenly distributed throughout the 
system to be disinfected. 
 
All valves shall be operated with the disinfection solution present in the 
pipeline. All appurtenances such as air-vacuum relief valves, blowoffs, 
hydrants, backflow prevention devices, and water service laterals shall be 
flushed with the treated water for a sufficient length of time to ensure a 
chlorine concentration within the specified range in all components of each 
appurtenance. 
 
The Contractor will verify the presence of the disinfection solution 
throughout the system by sampling and testing for acceptable chlorine 
concentrations at the various appurtenances and/or at the test ports 



provided by the Contractor. Areas of the system found to be below the 
specified chlorine concentration level shall receive additional flushing as 
noted above and/or additional disinfection solution, as necessary. All 
testing will be done in the presence of the City representative. 
 
The chlorinated water shall be retained in the system for a minimum of 24 
hours. The City representative will test the total chlorine residual by a 
calibrated digital high range Colorimeter. The system shall contain a total 
chlorine residual of not less than 80% of the initial total chlorine residual 
before the 24-hour soaking period began. If the total chlorine residual has 
decreased more than 20%, the system may be soaked for an additional 24- 
hour period as determined by the City representative. If the total chlorine 
residual has not deceased after this additional 24-hour period, as 
determined by a calibrated digital high range Colorimeter, the system shall 
be flushed in accordance with the procedure detailed herein. If the total 
chlorine residual has decreased, as determined by a calibrated digital high 
range Colorimeter, the system shall be flushed in accordance with the 
procedure detailed herein and shall be re-disinfected. Following a 
successful retention period as determined by the City representative, the 
chlorinated water shall be flushed from the system at its extremities and at 
each appurtenance, using potable water from a source designated by the 
City. The minimum water velocity during flushing shall be 3 feet per second 
or as directed by the City. 
 
Flushing shall continue until the replacement water in the new system is 
equal in chlorine residual to the potable source of supply as verified by the 
City representative. 
 

5.302.6 Main Isolation 

Potable water may be supplied from a temporary backflow-protected 
connection to the existing distribution system or other supply approved 
sources. The cross-connection control device shall be consistent with the 
degree of hazard for backflow protection of the active distribution system. 
The flow shall be at a constant, measured rate into the newly installed 
water main. In the absence of a meter, approximate the rate by placing a 
Pitot gauge in the discharge or measuring the time to fill a container of 
known volume. The main should undergo hydrostatic pressure testing prior 
to disinfection. 
 

5.302.7 Wet or Flooded Trench Requirements 

Water mains under construction that become flooded by storm water, 
runoff, ground water, or any other sources shall be cleaned by draining and 
flushing with metered potable water until clear water is evident. Upon 
completion, the entire main shall be disinfected using a method approved 
by the City. Bacteriological sampling will also be taken at a minimum of 200 
feet intervals. The number and location of sample sites and areas effected 
by wet trench disinfection shall be determined by the City. 
 
 



5.302.8 Bacteriological Sampling 

A. At the Contractor’s expense, a testing firm will perform bacteriological 
sampling and testing of all new system installations. The set of samples 
will include: 24-hr post flush, 48-hr post flush, and 7-Day post flush. The 
testing methodology employed shall be in accordance with AWWA 
C651. The Certified Laboratory will analyze the samples for the 
presence of coliform bacteria, enumerating and confirming members of 
the coliform group. 

B. The evaluation criteria employed by the City for a passing test sample is 
as follows: 

1. Coliform bacteria: no positive sample 
 

If the initial disinfection fails to produce satisfactory bacteriological 
test results, the pipeline system shall be re-flushed and re-sampled. 
If the second set of samples does not produce satisfactory results, 
the pipeline system shall be re-chlorinated, flushed, and re- sampled. 
The chlorination, flushing, and sampling procedure shall continue 
until satisfactory results are obtained. Upon the second failure of a 
bacteriological test the contractor shall meet with the City to evaluate 
failed testing and provide a plan to proceed. Upon the fourth failure 
of any bacteriological test the contractor shall submit a written plan 
to the City of further measures to clean pipes and mains that shall 
include one or more of the following, hydro jetting, pigging, water 
jetting, air scouring, test for leaks or any other method to physically 
clean installed mains. All costs associated with additional 
disinfection, sampling, and flush water will be the responsibility of the 
Contractor. 
 

5.302.9 Back Flow Disinfection 

All backflow devices used to isolate installed mains from existing City 
Distribution system for chlorination or flushing shall be disinfected while 
under supervision of City Backflow Test Technician and then said backflow 
shall be tested by the City Backflow Test Technician. 
 

5.302.10 Sampling Procedures 

Upon a successful disinfection, the installed mains shall be flushed until the 
residual chlorine is equal to that of source water (0.05mg/L maximum). 
Source water will then be Bacteriological sampled and tested to certify a 
baseline for successful testing to follow. A twenty-four (24) hour period 
between the final flushing and the taking of bacteriological samples is 
required. No flushing or any movement of water in pipe is allowed during 
sampling phase. Following the 24-hour period, the Contractor shall have a 
City approved qualified testing firm take water samples for bacteriological 
tests. Following another 24 hours the City approved firm shall take 
additional water samples for bacteriological tests. Water samples for 
bacteriological tests will be taken again after 5 more days (120 hours), if 
any one of these tests results in a failure, then the installed mains will be 
flushed and disinfected again, and this process started again. All sampling 



shall be done in the presence of the City representative. Contractor shall 
notify the City representative 48 hours in advance of sampling procedures. 
Such tests shall meet CDPH requirements for drinking water standards. 
The number and location of such samples will be as directed by the City; 
however, a minimum of one bacteriological test sample per 500 feet of 
main, one set from the end of each line, one set from each branch greater 
than one pipe length, and a minimum of 2 samples per day, per test 
section, are required. One set of samples are required for two 
consecutive days, 24 hours apart then again after an additional 120 
hours (5 Days). All samples, each day, must indicate absent for total 
coliform. Failure of any sample will require complete retesting, under 
these procedures, for seven consecutive days. It is very important that 
all test results be submitted in writing to the City as soon as available. All 
sampling and laboratory testing shall be at the Contractor’s expense. 
Original report of the test results shall be given directly to the City. Emailing 
the results to the City is preferable. It is the responsibility of the Contractor 
to accomplish this task. System connections cannot be scheduled until this 
report is submitted to the City. All results must be submitted to City 
Representative no later than three calendar days of sample date or risk 
resampling all samples. Upon successful completion of bacteriological 
testing, the pipeline will be accepted for use in the City potable water 
system; however, standard policy is to accept the water mains for use upon 
the City giving Notice of Acceptance of completed disinfection. No paving 
can be performed until disinfection complete and approval given by the 
City. 
 
It is the sole responsibility of Contractor to construct a water main capable 
of passing the pressure and leakage test and to affect a disinfection of the 
water main. The fact that City provides inspection during the construction 
and testing of the water facilities and receives laboratory testing results 
does not relieve Contractor's responsibility in this regard. 
 
It's the responsibility of Contractor to prevent the consumption of water for 
any and all uses from undisinfected mains whether by their workmen, 
subcontractors or any other person who may come in contact with the water 
from the undisinfected main. 
 
Contractor shall indemnify and save the City harmless from any suits, 
claims, or actions brought by any person or persons for, or on account of, 
any sickness or death sustained or arising out of the consumption of water 
from the main until final acceptance by the City. The Contractor shall not 
operate any gate valve on any existing main. 
 
The Contractor shall pay all rental and deposit fees for hydrant backflow 
meter devices checked out from the City plus charges for water used.  
 

5.302.11 Weekend Work 

All weekend work is subject to City approval and any request must be made 
48 hours in advance and must include a description of all work to be 



performed to be considered. In the event it is approved it will be the 
responsibility of the contractor to pay for all overtime for City staff involved 
with this work. 
 

5.302.12 Failed Test Requirements 

• If chlorine residual drops more than 20% at initial disinfection it will 
be at the Cities determination that the contractor will be required to 
flush and disinfect again before continuing with further testing. 

 

• After any failed bacteriological test requires contractor to flush and 
repeat disinfection. 

 

• At any time, the City can require a Heterotrophic Plate Count test at 
the cost of the contractor. 

 

• Upon second failed bacteriological test contractor shall meet with the 
City to evaluate failed testing and provide a plan to proceed with 
approval of the City. 

 

• Fourth failed bacteriological test contractor shall submit a written 
plan to the City for approval of further measures to clean pipes and 
mains that shall include one or more of the following: hydro jetting, 
pigging, water jetting, air scouring or any other method to physically 
clean installed mains. 

 
5.303  Final Connections to Existing Mains 

 After notification of passing bacteriological tests, the connections to the existing 
mains shall be completed by the Contractor per Standard Plan 514. Requests for 
City valve operation shall be made per these specifications. 

 
Removal of the meter assembly and replacement with the flanged spool shall be 
accomplished is a sanitary manner in the presence of City representative. The 
nearest valves on the newly installed main shall be closed to minimize the 
amount of water that will enter the excavation. No water shall be allowed to 
reenter the main. 

 
As each connection is made, the main shall be flushed such that the flow is away 
from the existing water system. Each connection shall be flushed in this manner 
until the entire new water system is flushed, all under the direction of the 
Engineer. Burlap wrapping shall be removed from all hydrants. At this point, the 
City will take over operation of the water system. The contractor will be 
responsible for the cost of repairing any damage to the system until acceptance 
by the City Council. 

 

5.304  Backflow Certification 

 All backflow prevention devices installed shall be certified and tested in 
accordance with current regulations of the California-Nevada Section of the 
American Water Works Association (AWWA).  Certification shall be provided to 



the City Public Works Department prior to acceptance of new backflow 
prevention devices. 

 
In addition, the location of any backflow prevention device shall be field verified 
with the City Public Works Department, or their appointed representative, prior to 
installation. 






































































