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SECTION 5 – WATER SYSTEM 

CHAPTER 1 – DESIGN AND CONSTRUCTION SPECIFICATIONS 

5.00 General Requirements 

A. Preconstruction Conference 

No water main construction work shall commence prior to the pre-
construction meeting or prior to approval of the engineering plans.  After 
completion of construction and submittal of required documents and fees, final 
acceptance will be given by the City at which time service will be available by 
application following payment of fees for water meters.  

B.  Water Quality  

The quality, taste and odor of water drawn from new construction water mains shall 
be the same as the water in the existing facility classed as acceptable for use by the 
City.  Should the water not be acceptable for use because of taste, required steps 
as approved by the City shall be accomplished to attain water quality acceptable for 
use.  

C. Operation of all waterlines valves and appurtenances shall be by City personnel only 
once  new  waterlines  are  connected  to  the  City’s  existing  system,  regardless  of 
whether or not the overall project has been accepted by the City.  

5.01 Water Meters 

A. All water meters shall be furnished and set by the City.   The owner is required 
to apply and pay all meter and installation fees prior to the acceptance of the 
project.   The City will install meters and lock off meter setters and turn on as 
requested by the owner after acceptance by the City.   Water meters will be set only 
after box and setter are installed per the standard details.   

B. In subdivisions and short plats, water meter applications will be processed for meter 
sets and water turned on after acceptance of the water mainline facility by the City 
and payment of all meter and installation fees by the applicant.   

C. All irrigation meters require the installation of certified backflow devices. 
Certification must be either City or State approved.  All irrigation meters will be set and 
turned on after acceptance of the water system by the City.   The City will not accept a 
water system until all the requirements of these standards have been completed and 
all the fees have been paid.  

D. Adjustments, repairs or replacement of the service line, meter box or setter shall be 
the responsibility of the property owner.  

E. Any deficient water service brought up to standards by the City as requested by a 
property owner by application shall be billed by the City on a time and material basis 

F. Water services are to be single runs from the main line to each meter.   Splices 
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or joints of any kind are not allowed on new services or service line repairs 
completed by the contractor.  Multiple meters on a single service line will only be 
accepted when all meters serve a single property owner.  

G. Materials and construction shall be in accordance with Section 7-15 of the WSDOT 
Standard Specifications and the Standard Details. 

5.02 Cross Connection Control 

Backflow devices shall be installed in accordance with the requirements of the "Accepted 
Procedure and Practice in Cross Connection Control" manual, the Uniform Plumbing 
Code and the Codes. 

5.03 Connections to Existing Pipelines 

A. Connections may be made to existing pipes under pressure with a tapping machine 
by determining the size and type of pipe and installing tapping sleeve to fit 
complete with tapping gate valve.   Where cut-ins requiring a shut-down of 
existing lines are permitted to be made, the work shall be conducted at such 
a time and in such a manner as to minimize the interruption of service.   Cut-in 
time must be approved by the City.   Necessary pipe, fittings and gate valves shall 
be assembled at the site ready for installation prior to the shutting-off of water in 
the existing main.   Once the water has been shut off, the work shall be performed 
vigorously and shall not be halted until the line is restored to service.   Operation of 
all water main line valves shall be by the City.    The  City  shall  witness  all  wet  
taps  and  cut-in  connections  and  requires forty-eight (48) hours notice and 
approval by the City.   

B. The Contractor shall have the responsibility of giving at least a forty-eight (48) 
hour notice to the City and affected customers of intention to disrupt service.   

C. Shut-down of the system at the requested time is not guaranteed.   If City 
personnel are not available at the requested time or if the Contractor does not 
have the necessary equipment and materials on site, the shut-down will be 
moved back to allow for re-notification.   

D. Pipes to be abandoned shall be capped with mechanical couplings.   Abandoned 
pipes left in place that are larger than eight inches (8”) in diameter must be 
completely filled with grout.   

E. When tapping water mains, use stainless steel conforming to 18-8 Type 304 
stainless steel with a CF 8 cast stainless steel flanged end with ANSI 150 lb drilling.  
Bolts and hardware shall be Type 304 stainless steel.   

F. Connections to existing mains larger than eight inch (8”) diameter shall be via 
a wet tap unless otherwise approved by the City.  

G. Connections to existing mains smaller than eight inches (8”) in diameter shall be by 
cutting in a tee, unless otherwise approved by the Public Works Director.  
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H. Size on size tapping tees are not allowed unless otherwise approved by the 
Public Works Director. 

5.04 Roadway and Railway Crossings 

The Contractor shall use the method which has been designed on the plans and is 
acceptable to the City and the government or private agency having control of the road.   
Permits are required and shall be obtained prior to construction approval. 

5.05 Trench Excavation 

A. Clearing and grubbing where required shall be performed within the 
easement or public  right-of-way  and  as  permitted  by  the  property  owner  
and/or  governing agencies.   Debris resulting from the clearing and grubbing shall 
be disposed of by the developer.  

B. The work necessary to excavate, bed, and backfill water pipelines shall conform 
to the requirements of Section 7-9 of the WSDOT Standard Specifications and 
the Standard Drawings.  

C. Trenching and shoring operations shall not proceed more than one-hundred (100) 
feet in advance of pipe laying without written approval of the City.  

D. Where a utility crosses under an existing asbestos cement water main or 
where a trench alters the bedding of an existing asbestos cement water main, the 
existing A.C. pipe shall be cut three feet (3’) minimum from each side of the 
trench wall and replaced with a corresponding size ductile iron pipe Class 52.   
The ductile iron pipe shall be connected to A.C. pipe with transition couplings. 

5.06 Pipe in Filled Area 

Special treatment may be required at the discretion of the City for pipe installed in fill 
areas. This treatment may consist of compacting the backfill in six inch (6”) layers, 
careful choice of backfill materials, use of Mechanical Joint Ductile Iron Pipe in short 
lengths, or such other reasonable method or combinations as may be necessary or as 
required by the City.  

5.07 Pipe Installation for Water Mains 

A. General 

Pipe shall be laid per Section 7-08 of the Standard Specifications as modified 
and/or amended herein.  

B. Line and Grade  

Waterlines shall be installed to the line and grade shown on the plans.   
Construction staking providing both line and grade information shall be provided 
at locations of all fittings and valves and at intermediate locations spaced not 
more than 60 feet apart. Pipelines shall not deviate from the straight line at any 
joint in excess of two inches (2”) horizontally and one inch (1”) vertically.   The 
Contractor shall pothole and locate existing utilities far enough in advance of 
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pipe laying operations such that horizontal and vertical changes in pipeline and 
grade can be achieved with joint deflections.  

C. Pipe and Fittings Materials  
Use only PVC C-900 or Class 52 ductile iron pipe and fittings.  HDPE or other 
materials may be approved by the Public Works Director on a case by case basis.  

D. Bolts 
Bolts for buried flanged fittings shall be stainless steel.  Bolts for mechanical 
joints shall be NSS Corten steel or Ductile iron only.  

E. Permissible Deflection of Joints  
Wherever it is necessary to deflect pipe from a straight line either in a 
vertical or horizontal plane, or where long-radius curves are permitted, the 
amount of deflection allowed shall not exceed the values in the following table: 

 
Table 5.1 Maximum Deflection Permitted* 

18-Foot Length Pipe 
 

Diameter 
(Inches) 

Mechanical Joint Maximum Push-on Joint Maximum 
Deflection Deflection** 

Angle Deflection Angle Deflection 
(Degrees-
Minutes) 

(Inches) (Degrees) (Inches) 

4 8-18 31 5 18 
6 7-07 27 5 18 
8 5-21 20 5 18 

10 5-21 20 5 18 
12 5-21 20 5 18 

 
* The maximum deflection shall be whichever is less, the table or that 
recommended by the pipe manufacturer.  
**  Safe deflection for one-hundred fifty pounds (150 lbs.) pressure.  For higher 
pressure, reduce tabulated deflection proportionally ten percent (10%) for each 
one-hundred fifty pounds (150 lbs.) added pressure.  

 

F. Downtime Protection  
When stopping work for the day, the contractor shall plug pipe ends to 
prevent rodents, other small animals, or debris from entering the pipe.   Use an 
inflatable ball as a plug in addition to a tight-woven canvas, securely tied 
around outside of pipe end.  

 
G. Detectable Tracer Wire  

Water main and services shall be installed with a 12 gauge insulated copper 
tracer wire.  Wire shall be terminated at valve boxes and meter boxes.  Splices in 
tracer wire shall be made with a manufactured connection to ensure 
conductivity through the splice.  
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H. Sanitary Sewer Crossings  

 
1. Horizontal and Vertical Separation (Parallel)  
 

A minimum horizontal separation of ten feet (10’) between sanitary sewers and 
any existing potable water lines, and a minimum vertical separation of eighteen 
inches (18”) between the bottom of the drinking water line and the crown of 
the sewer shall be maintained. The distance shall be measured edge to edge 
(i.e., from the outer diameter of the pipes.) as shown in drawing W – 20.  

2. Vertical Separation (Perpendicular)  
 

Sewer lines crossing water lines at angles including perpendicular shall be laid 
below the water lines to provide a separation of at least eighteen inches (18”) 
between the invert of the water line and the crown of the sewer.  In the event 
eighteen inches (18”) of vertical separation cannot be achieved or the sewer 
line is required to be installed above the water line, the following is required.  

 
a. Gravity Sewers Passing Under Water Lines  

 
Sewer pipe shall be encased in controlled density fill (CDF) with a minimum  
compressive strength of 300 psi or in a one quarter-inch thick continuous steel, 
ductile iron, or pressure rated PVC pipe with a dimension ratio (DR) of 18 or less, 
with all voids pressure-grouted with sand-cement grout or bentonite. 
Commercially available pipe skids and end seals are acceptable. When using steel 
or ductile iron casing, design consideration for corrosion protection should be 
considered. Encasement shall extend a minimum of ten feet (10’) on each side of 
the crossing.  One full length of sewer pipe shall be centered at the point of 
crossing so that the joints will be equidistant and as far as possible from the 
water line. The sewer pipe shall be the longest standard length available from the 
manufacturer.  

 
b. Gravity Sewers Passing Over Water Lines  
 
Water lines shall be protected by providing:  

 
i. A vertical separation of at least eighteen inches (18”) between the invert 

of the sewer and the crown of the water line.  
 

ii. Adequate structural support for the sewers to prevent excessive 
deflection of joints and settling on and breaking of the water lines.  

 

iii. The length of sewer pipe shall be centered at the point of crossing so that 
the joints will be equidistant and as far as possible from the water line. The 
sewer pipe shall be the longest standard length available.  

iv. A water line encased in a one quarter-inch thick continuous steel, ductile 
iron, or pressure rated PVC pipe with a dimension ratio (DR) of eighteen 
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(18) or less, with all voids pressure-grouted with sand-cement grout or 
bentonite. Commercially available pipe skids and end seals are acceptable. 
When using steel or ductile iron casing, design consideration for corrosion 
protection should be considered. Encasement shall extend a minimum of 
ten feet (10’) on each side of the crossing.  

c. Pressure Sewers under Water Lines  
 

Pressure sewers shall be constructed only under water lines with pressure rated 
pipe encased in controlled density fill (CDF) with a minimum compressive strength 
of 300 psi or in a one quarter-inch thick continuous steel, ductile iron, or pressure 
rated PVC pipe with a dimension ratio (DR) of eighteen (18) or less, with all voids 
pressure-grouted with sand-cement grout or bentonite. Commercially available 
pipe skids and end seals are acceptable. When using steel or ductile iron casing, 
design consideration for corrosion protection should be considered. Encasement 
shall extend a minimum of ten feet (10’) on each side of the crossing.  

 
I. Separation from Existing Water Systems  

 
New waterline piping shall not be connected to existing systems until all pressure 
testing and disinfection has been completed.  New pipes shall be installed such that 
there is a physical gap between the existing waterline and the new waterline. Visual 
inspection of the tie-in to the existing system under working pressure is required 
prior to backfilling.  

 

5.08 Pipe Class/ Protection/Cover 

A. All waterlines shall be PVC C-900 or ductile iron pipe Class 52 unless otherwise 
noted herein. When crossing under rockeries and retaining walls, pipe shall be 
installed in a steel casing that extends beyond the footings or rockery face a 
minimum of five feet (5’) and extends beyond the back of rockery or wall equal to the 
height of the wall or rockery or a minimum of five feet (5’).  

B. Watermain depth of cover:  
1. Three feet  (3’) minimum from final grade 
2. Six feet (6’) maximum from final grade 
3. Regardless of the pipe material or size or the amount of cover from 

finished grade, existing or newly installed pipe shall not be subject to 
construction traffic, including  excavators,  trucks,  pavers,  etc.,  until  the  
backfill  has  reached  a minimum of two feet (2’) above the top of the pipe.  
Backfill material may be compacted in piles over the top of the pipe, but must 
not be removed during paving or any other construction activities.  The City 
may  require  television inspection, removal and reinstallation or other 
measures as deemed necessary at the Contractor's expense should pipes be 
subject to construction traffic prior to providing the minimum two feet (2’) of 
cover.  

C. Building setback requirements:  
1. Five feet (5’) minimum from covered parking to watermain. 
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2. Ten feet (10’) minimum from building (and retaining walls) to watermain. 
3. Twenty feet (20’) minimum easement shall be provided between buildings. 

D. All ductile iron pipe and adjacent fittings shall be encased in 8-mil polyethylene 
per AWWA C-105 where directed by the Public Works Director.  

 

5.09 Bedding and Backfill 

Use crushed surfacing top course for bedding and backfill of all water main pipe installed 
under pavement, cubs, sidewalks, or usable shoulder.   Place bedding and backfill pipe 
and appurtenances in accordance with the Standard Drawing W-13.  Bedding shall be 
compacted to ninety percent (90%) of the maximum theoretical density as measured 
by the standard proctor method (AASHTO T-180) prior to placement of the next 
layer. Backfill material shall be compacted to ninety-five percent (95%) of maximum 
dry density as measured by the standard proctor method (ASSHTO T-180).   In non-
roadway areas, native material may be used above the pipe zone (twelve inches (12”) 
above pipe) as approved by the Public Works Director.  

5.10 Hydrostatic Tests 

The contractor shall make pressure and leakage tests on all newly laid pipe in accordance 
with Section 7-09.3(23) of the WSDOT Standard Specifications as modified herein.  The test 
duration shall be sixty minutes (60 min.) and the pressure shall not drop more than 5 psi at 
any time during the test.  If the pressure drops more than 5 psi, the test shall be 
terminated and the sixty minute (60 min.) period started over.  

Contractor shall be required to furnish all necessary equipment and material, make all taps 
in the pipe as required, provide all temporary thrust blocking as required, and conduct 
the tests.  The City’s Development Inspector shall witness the test; if the test does not 
pass inspection for any reason, additional trips required to witness the test shall be at the 
owner's expense.  

A. Correction of Excessive Leakage  
Should any test of pipe laid disclose leakage greater than that allowed, locate 
and repair the defective joints or pipe until the leakage of a subsequent test is 
within the specified allowance.  

B. Testing Against Valves  

Pressure testing against valves will not be allowed unless approved by the 
Public Works Director.  

C. Provide temporary two inch (2”) blow off assemblies for testing and 
disinfection of new watermains (where hydrants are not available).   Place blow-
off at high end of line, where possible.  

5.11 Sterilization and Flushing of Water Mains 

Pipeline intended to carry potable water shall be sterilized before placing in service.    
All waterlines must be subject to and pass a pressure test prior to starting sterilization 
procedures. Sterilizing procedures shall conform to AWWA C-601 as hereinafter modified or 
expanded, and Section 7-09.3(24) of the WSDOT Standard Specifications. 
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A. Method of Disinfection  
All pipelines shall be sterilized using a continuous feed method.   Placement of dry 
Calcium Hypochlorite or other chlorine bearing compounds in individual pipe lengths 
will not be allowed.   The potable water pipeline shall be disinfected with a 
solution containing a minimum of 25 ppm chlorine to maximum 50 ppm 
chlorine.   The disinfecting solution must remain in the pipeline for a period of 24 
hours or greater. After the twenty-four (24) hours, all portions of the pipe must 
have a minimum of 10 ppm.   If the chlorine residual is less than twenty-four (24) 
hours, the line shall be flushed and the disinfection process repeated.   If 10 ppm 
in all portions of the piping, the pipe shall be flushed until the chlorine residual is 
the same as that of the source of the flushing water. After flushing, the water 
shall remain in the pipeline for a twenty-four (24) hour period prior to taking the 
samples.  

 
B. Disposal of Sterilizing Water  

Dispose of sterilizing water in an approved manner.   Do not allow sterilizing water to 
flow into a waterway without adequate dilution or other satisfactory method 
of reducing chlorine to a safe level.   Dechlorinization procedures are to be 
submitted in writing and approved by the Public Works Director prior to flushing 
system.  

 
C. Collection of Samples  

The Contractor shall hire an independent laboratory to collect and analyze 
water samples for the presence of bacteria.    The City’s Inspector shall 
determine the quantity and location of samples to be taken and witness the 
sampling completed by the laboratory.  Results of all tests shall be given to the 
Inspector upon completion.  
 

5.12 Valves for Water Mains 

A. Materials and construction shall be in accordance with Section 7-12 of the 
WSDOT Standard Specifications and the Standard Details.  

B. Valve marker posts shall be reinforced concrete posts, (4 x 4) inch on one end, (6 x 
6) inch on the other end, forty-two inches (42”) long.   Valve marker post shall be 
painted white hi-gloss Rust-oleum with painted black dimension from marker to 
valve boxes. 

5.13 Hydrants 

A. Fire hydrants shall be located to allow a thirty-six inch (36”) clear space 
surrounding the hydrant.   For example, street lights, sign posts, protective posts, 
or retaining walls shall be no closer than thirty-six inches (36”) from the nearest 
portion of a hydrant. There shall also be no obstructions directly in line with 
any of the ports of the hydrant.  

B. Fire hydrants shall have Storz fittings.  

C. Materials and construction shall be in accordance with Section 7-14 of the 



 

 
5-9 

 
 

WSDOT Standard Specifications and the Standard Details.  

D. Approved hydrant is the Waterous WB67 Class 250.  

 

5.14 Cross Connection Control and Backflow Assemblies 

A. Installation and Testing  
Backflow prevention assemblies shall be installed at the water service connection 
on the customer side of the meter.   Backflow assemblies 3" diameter and larger 
shall be installed in a vault in accordance with these standards.  Backflow 
prevention assemblies one inch (1") and smaller shall be installed in a Rave Meter 
Box, series 1324 or an approved equal. one and one-half inch (1 ½") and two inch 
(2") assemblies shall be installed in a series 1730 box, or equal.  
 
All backflow prevention assemblies must be tested upon installation by a State 
of Washington certified tester.  The results of the testing shall be received by the 
City prior to issuance of "final occupancy".  
 

B. Backflow Prevention Device Assembly Vaults  
Backflow prevention device assembly vaults shall be constructed in accordance 
with the standard drawings and requirements of this section.   Backflow vaults 
shall be on private property and located outside of public easements.  
 

C. Fire Services and Domestic Services  
1. No part of the backflow prevention assembly shall be submerged in water 

or installed in a location subject to flooding.  In a vault or chamber, 
adequate drainage shall be provided; and test cocks shall be plugged.   The 
plugs shall not be of dissimilar metals.  

2. The backflow assembly shall be protected from freezing and other severe 
weather conditions.  

3. All backflow assemblies shall have a minimum twelve inch (12”) clearance on 
the backside, twenty-four inch (24”) clearance on the test-cock side, and twelve 
inches (12”) below the assembly. Adequate clearance (six inches (6”) 
minimum) must be maintained above gate-valve stem at full extension.   
Headroom of six foot, zero inches (6’-0”) is required in vaults without a full 
opening top.   Access to the device and to any vault or chamber shall remain 
clear at all times.  

D. Special for Fire Service Only 
1.  Fire Service backflow prevention assemblies shall be installed at the property 

line, or edge of the public water line easement.   The fire service from the 
public main to the backflow assembly shall be privately owned and meet all 
City's Standard Drawings.  

2.  Only approved resilient seat indicating valves are allowed on fireline assemblies.  

3. Only approved Double Detector Check Valve Assemblies are to be used 

for system containment on fire line services in the City.  The meter on the 

bypass assembly shall read in cubic feet.  
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4.  Fire Line Flow and Tamper Switches installed must be connected to a 
monitored Fire Detection System approved by the Fire Marshal.   The 
tamper switches are required on the OS and Y gate valves in the vault, as 
well as any other indicating control valves on the fire protection system. 
Electrical inspection and permit is required.  

5.  The remote reader (if allowed) shall be rigidly mounted on an exterior 
building wall (near the domestic meter), enclosed in a metal box with a slot 
opening which allows reading the remote without opening the box, and at an 
elevation of five feet (5’) above the ground level.  

The remote reader shall have the same number configuration as the 
metering device itself, and read in cubic feet.  All wires to the remote 
reader shall be enclosed in a heavy plastic or rigid metal conduit.  All wiring 
shall be in conformance with appropriate sections of the National Electric Code.  

5.15 Water System Vault Installations 

To ensure proper operation and accessibility of all vaults, the following requirements 
shall apply unless otherwise approved by the Public Works Director. 

A. All vaults shall be sealed with Crystal Seal or approved equal on the outside of 
the vault.  

B. Vault penetrations shall be performed or core drilled to produce a smooth 
hole. Penetrations shall be sealed with a watertight Link Seal as manufactured 
by Thunderline or approved equal.  Where approved by the Public Works 
Director, non-shrink grout may be used to seal penetrations.  Apply water 
proof coating over grout. Backfill around vault per the manufacturer's 
specifications.  

C. Access to all vaults shall be through a double door, H-20 rated hatch.  The doors 
shall open to ninety degrees (90°) and automatically lock with a stainless steel 
hold-open arm with an integral stainless steel compression spring.  The unit 
shall lock with a stainless steel slam lock with removable key and have a 
covered, recessed locking hasp. Hinges and all hardware shall be stainless steel.   

D. Provide an aluminum ladder if the vault or chamber depth is three foot, zero 
inches (3’-0”) or greater.  Ladders shall include an aluminum ladder extension, 
Model 1672 as manufactured by Utility Vault Company, or approved equal.  At a 
minimum, ladders shall be braced at the top, bottom and one intermediate 
location.  All non-aluminum accessories shall be stainless steel or hot-dipped 
galvanized.  

E. Adequate drainage for the vault or chamber shall be provided.  Gravity drainage 
to piped storm systems is allowed provided a check valve is installed.  If 
gravity drainage is not possible, vaults shall be equipped with a sump pump.   
Vault floors must be sloped towards vault drain or sump.  Surface drainage shall 
be directed away from water system vaults and chambers.  The drain from the 
access door shall be piped directly to the sump or the vault drain.  

F. Vault must be equipped with a moisture proof light fixture if adequate lighting is 
not available. 

G. Vault is to have no other use, except for use described by these standards. 

H. Vault shall be installed on a subgrade consisting of ¾”-0 gravel base compacted 
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to 95 percent of maximum density (AASHTO T-99). 

I. Piping shall be installed with a clearance of one (1) to three (3) feet above the 
vault floor and a minimum clearance of nine inches (9”) from the edge of flanges 
to any wall. 

J. All  miscellaneous  bolts  and  fasteners  shall  be  stainless  steel  unless  
otherwise approved or noted herein. 

K. Assembly is to be adequately supported from the floor, and suitably restrained 
from movement.   Supports shall consist of steel supports or approved equal; no 
wood supports shall be used. 

L. All electrical wiring shall be inspected by the Washington State Electrical 
Inspector (Permit is required). 

M. The assembly shall be readily accessible with adequate room for maintenance.  

N. PRV vaults are unique to each situation.   Minimum requirements shall be as 
listed in Section 5.15.  The engineer shall detail the vault on the plans and submit 
for review.   The City will review the vault for size and compliance with the 
general requirements listed under this section.  

5.16 Appurtenances 

A. Air and Vacuum Release Valves 

1. Air and vacuum release valves shall be APCO - Valve and Primer 
Corporation, "Heavy-Duty", combination air release valve, or equal.  

2.  Installation shall be as shown on the Standard Details.  

3.  Piping and fittings shall be copper or brass.   Location of the air release valves 
as shown on the plans is approximate.   The installation shall be set at the high 
point of the line.   Water line must be constructed so the air release 
valve may be installed in a convenient location.  
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