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STANDARD SPECIFICATIONS FOR WATER WORKS CONSTRUCTION 
 
1. WATERWORKS MATERIALS 
 
1.a GENERAL 
 

All contractor supplied materials shall be new and undamaged. All reference specifications 
herein shall be of the latest revision.   

 
1.b PIPE 
 

1.  Ductile Iron Pipe Required 
   
  a.  Standard:  AWWA C151 

b.  Cement lining: AWWA Standard C104 
c.  Exterior Coating: Bituminous coated per AWWA C104 
d.  Class:  Class 52 or as specified in the Special  

Provisions/Contract Drawings 
e.  Type of Joint: 1. Tyton joint or as specified in the Special  

Provisions/Contract Drawings. 
2.  Restrained Joints: “Field Lok” gaskets for bell and spigot 
joints are allowed on a case by case basis. Use of “Field Lok” 
gaskets shall be submitted and approved during review 
before plans are approved. “Thrust Lock” boltless restrained 
pipe by Pacific States, or alternate as approved by District, 
may be required instead of “Field Lok” gaskets. Contractor 
shall submit alternate for “Thrust Lock” restrained pipe prior 
to commencement of construction for review and approval. 
All restrained joints shall be painted blue.   

 
2.  Polyvinyl Chloride (PVC) Pipe (when approved for site specific use) 

 
a.  Standard:  AWWA C900 
b.  Class:  Cl. 150 minimum or as specified in the Special 

Provisions/Contract Drawings 
c.  Standard Dimension 
     Ratio:  SDR 18 

  d.  Gasket  ASTM 477 
 
 

3.  Plastic Service Pipe 
 

a.  Standards:  High molecular weight polyethylene (AWWA C901, ASTM 
1248) type 3, grade 3 (PE3408) DRISCO, of all virgin 
material (CS-255-63) or alternate as approved by District.  
Must carry NSF seal of approval.  Two sizes will be 
permitted: 1" and 2" size.  1" pipe shall be iron pipe size and 
2" pipe shall be copper tube size. 

 
b.  Type of Joint: Brass compression fittings. See section D1.c.4 
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c.  Working 
     pressure:  200 psi at 73.4o

F. 
 

4.  Copper Service Pipe 
 

Type “K” annealed, use of brass compression fittings is permitted.  See section 
D1.c.4 

 
1.c FITTINGS 
 

1.  Cast or Ductile Iron 
 

a.  Standard:  AWWA C110  
b.  Compact 
     (Ductile Iron): Per AWWA C153. 
c.  Class:  At least equal to class of pipe. 
d.  Type of Joints: Compatible with pipe or with an adapter or as specified in the 

Special Provision/Contract Drawings 
e.  Lining:  Cement lining per AWWA C104. 

 
2.  Fittings for PVC Pipe 

 
Cement lined AWWA C-104, Ductile Iron AWWA C-110 or Cast Iron AWWA C153.   

 
3.  Special 

 
Special fittings shall be as specified in the Special Provisions/Contract Drawings. 
 

4.  Brass 
 
All brass fittings shall be “No Lead” domestic manufactured to the Federal NSF 61 
Standard. All brass fittings shall be clearly stamped “NL” (the acronym for No Lead) 

 
1.d VALVES 
 

1.  Gate Valves 
 

 a.  Standard:  AWWA C515-01 or C-509 optional 
 b.  Description: Gate valves shall be ductile iron body, resilient-seated gate 

valves.  Stem nuts shall be identical with District's existing 
equipment. All valves shall open counter-clockwise and be of 
the non-rising stem type. 

 c.  Working 
           pressure:  200 psi unless specified otherwise. 
 d. Type of Joint: Unless otherwise noted valves shall be flanged with 

machined flange faces or mechanical joint. 
 
 2.  Butterfly Valves 
 

Butterfly valves shall in design, material, and workmanship, conform to the 
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standards of AWWA C504.  All other specifications shall be provided in the Special 
Provisions/Contract Drawings. 

 
3.  Backflow Prevention Devices 

 
All back flow prevention devices shall be consistent with Washington State 
Department of Health “Approved Cross-Connection Control Devices” Listings.  They 
shall be tested and certified at time of installation. 
 

4.  Air and Vacuum Release Valves 
 

Air and vacuum release valves shall be Rennselear Figure 372, or equal, as 
approved by the District. 
 

5.  Control Valves 
 

Pressure Reducing, Pressure Relief, Pump Control and other hydraulic Globe 
Valves shall be CLA-VAL Automatic Valve or approved equal. 

 
1. Pressure Reducing and pressure sustaining valves shall be CLA-VAL Model 

92-01  BCS (Auxiliary valve 92-01 BCS) with epoxy coating, a valve position 
indicator, open & close speed control, a sight gage, spring range 30 - 300 
psi. 

2. See approved plans for site specific control valve specifications 
 

6.  Valve Boxes 
 

Valve boxes and tops shall be Cast Iron City of Seattle standard cover with drop 
handle.  Bottom section length shall be 42” minimum adjusted to fit field condition for 
the particular project or as specified in the Special Provision/Contract Drawings. 

 
1.e FIRE HYDRANT ASSEMBLIES 
 

1.  Hydrant 
 

      Standard: AWWA  C502 
 

2.  Description (See also Standard Plans No. 1 & 2) 
 

Hydrants shall be Clow Medallion, Mueller, M&H 129, or Kennedy Guardian with MJ 
end.  Operating nuts shall be identical with District's existing equipment.  The 
hydrants shall be equipped with one (1) pumper nozzle 5” Storz nozzle cap and 
cable x 4-1/2” N.S. threads, two (2) 2” hose ports N.S. treads, 1-1/4” pentagon 
operating nuts, and open by turning counter clockwise.  Hydrant valve diameter shall 
be a minimum of 5-1/4”.  Hydrants shall be flanged at ground line.  Hydrant shall be 
so constructed that the direction of pumper connection may be rotated to face the 
roadway. Hydrant shall be of traffic type with designed replaceable break points and 
shall have a variable length riser.  All nozzles shall be equipped with bronze nipples 
screwed into the hydrant and locked in place.  Minimum depth of clear cover over 
the pipe shall be three (3) feet.  Hydrant paint shall be as shown on the standard 
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plans.  Installation to include placement of Hy-Lites reflector button Model BB-2110 
(or equal) with Crafco Quikstix adhesive (or equal) within 12” of the center of the 
pavement on the side the hydrant is located.  An area of minimum 5' radius behind 
the hydrant shall be kept clear of all natural or man-made obstructions. 
 
Hydrant bury depths are to correspond with the water main depth at all hydrant 
installation locations.  Due to the varying depth of water main, hydrant bury depths 
may need to be adjusted (there is no standard bury for fire hydrants).  Such 
hydrant bury adjustments shall be incidental to the unit price bid, and no requests for 
additional compensation will be considered. 

 
3.  Piping 

 
  a. All hydrant laterals shall be thickness class 52 ductile iron. 
 

b.  Lateral pipelines to Hydrants less than 50’ in length shall be a minimum of 6” 
diameter.   Laterals over 50’ in length shall be a minimum of 8” in diameter. 

  
 c. MEGALUG retainer glands required at all lateral pipe to fitting or approved 
  equal. 

 
d.   “Field Lok” gaskets are approved for lateral pipe lines to hydrants over one 

length of pipe. Joints shall be painted blue. 
 
e.       Provide cast in place concrete blocking against hydrant tee in accordance     

      with Standard Plan No. 7. 
 

4. Hydrant Paint 
 
  See Water Standard Plan #1 

 
1.f SERVICE CONNECTION EQUIPMENT 
 

1.  Water Meters 
 

Meters shall be furnished by the District.  Meters shall be Neptune Touch Read 
System. 

 
2.  Corporation Stops 

 
Corporation stops shall be bronze alloy, ball valve type with 1” I.P. thread inlet and 
1” copper thread outlet, Ford, Mueller, or equal, as approved by the Inspector.  (Ford 
FB-700 is preferred.) 

 
 
 
 
 

 3.  Saddles 
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Pipe saddles shall be ductile iron, suitable for installation on the type and class of 
pipe being used.  Bands shall be flattened and properly formed to fit the outside 
diameter of the pipe.  Bands, bolts, and nuts shall be hot-dip or electro-galvanized.  
Double bands shall be employed on pipe 8” and larger.  Single wide flat bands shall 
be used on pipe 6” and smaller.  Gaskets shall be good quality red rubber, or 
neoprene.  (Ford 202 for 1” service preferred.) 

 
4.  Service Connections   
 
 1” Service connection: See water standard plan # 3 for details 
 2” Service connection; See water standard plan # 4 for details        

 
5.  Tracer Wire 

 
Tracer wire shall be stripped and laid with a positive connection at the corporation 
stop, spiraled around pipe, brought to surface and secured to service line end.  Wire 
shall be 10 gauge copper solid strand, outer insulation shall be blue. 

 
6. Service Connection Equipment Bedding 
 

All polyethylene and/or copper service lines, blow-off assemblies and air and 
vacuum relief valve assemblies shall have sand bedding as described in section 
D1.j.  Bedding for the above listed equipment is to be installed from the connection 
point at the main along the entire length of the poly or copper line to the point at 
which the line or appurtenance surfaces.  Bedding material shall be a minimum 
radius of 1’ around the entire line or appurtenance.  The bedding requirement may 
be increased at the District Inspector’s discretion should soil conditions warrant. 
See water standard plans 3 and 4 for details  
 
 

1.g   JOINTING MATERIALS 
 

1.  Rubber Gaskets 
 

a.  Standard:   hhg-156 Type III, ASTM-D-1330, Grade 1 and 2, SBR 22 
Premium Red Rubber or Neoprene. 

 
1.h GUARD POSTS 
 

1.  Hydrant Guard Post 
 

a.  Standard:  Washington State Department of Transportation(Wash DOT) 
Standard Specifications for Road, Bridge, and Municipal 
Construction Latest Edition, Section 9-30.5(6),        

 
b.  Description: 9” diameter by 6 feet long precast concrete.  Exposed 

surfaces shall be free from honeycomb or other serious 
defects. 

 
 c.  Paint:  Thoroughly clean and dry portion of post to be painted. Paint  
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                                    with 2 coats minimum white oil based gloss enamel paint. 
 
2.  Valve Marker Post A 

 
a. Standard:  See Detail 
b.  Description:  Concrete posts, 4” x 4” by 42” long. 
c. Paint:   White, same as hydrant guard post. 
d. Markings:  The distance from the valve marker to the valve shall 

be stenciled on the post in 2” tall black enamel paint. 
 

3.  Valve Marker Post B  
 

a. Where approved by District 
b. Standard: As specified on project approved plans  
 

1.i CONCRETE  
 

1. Bedding Concrete 
 

Concrete for pipe bedding shall be Portland cement concrete containing not less 
than four (4) sacks of cement per cubic yard.  The water/cement ratio shall be 8.2 
gallons per sack of cement.  The fine aggregate shall not be less than 30% or more 
than 50% of the total weight of the aggregate. 

 
2. Miscellaneous Concrete Structures 

 
Concrete for encasement, blocking and other structures shall be Portland cement 
concrete containing not less than six (6) sacks of cement per cubic yard and 
produce a 28-day compressive strength of not less than 3,000 psi.  The fine 
aggregate shall not be less than 30% or more than 50% of the total weight of the 
aggregate.  The concrete shall have a maximum slump of five (5) inches. 

 
Core samples and testing of the concrete may be required as directed by the 
Inspector. 

 
1.j GRAVEL 
 

1. Foundation Gravel 
 

1. General: 
Foundation gravel to be used shall be a type and gradation to provide a solid 
compact bedding in the trench.  Since trench conditions vary, foundation 
gravel requirements will change.  Bedding requirements for two trench 
bottom conditions are described as follows: 

 
b. Condition One: 

Where silty soil or fine sandy soil is encountered that will flow in a stream of 
water, the gravel should consist of clean bank run sand and gravel, free from 
dirt, topsoil, and debris, and containing not less than 35% retained on a 3” 
mesh sieve and 100% passing a 2” screen.  This foundation gravel shall be 
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used only in a dry trench bottom, free from quick and/or running sand. 
 

c.  Condition Two: 
Where clay, peat or other soft materials are encountered which may be 
saturated with water but which will not break down into fine particles and 
flow as silt or sand will, the trench shall be over excavated to a depth as 
required by soils engineer  and foundation gravel used.  The foundation 
gravel shall be of such gradation that 100% will pass a 3” screen with at 
least 90% retained on a 1” screen.  The foundation thus stabilized shall be 
leveled to provide a uniform pipe foundation by using a well-graded gravel 
ranging in size from 1/4” to 3/4”. 

 
2. Bedding Material 

 
Bedding material shall consist of clean, granular, well graded sand and gravel 
material of which 100% will pass the U.S. Standard 3/4” opening, and not more than 
3% will pass the U.S. No. 200 (wet sieve), with a minimum sand equivalent of 50 per 
the test methods of the Materials Laboratory of the Department of Highways, 
Olympia, Washington (unless otherwise approved by the District/Engineer). 

 
3. Backfill Material 

 
Backfill material shall be 100% 3” diameter or less, and may be bank run which has 
been passed through a 3” screen with a binder content of not more than 20% and 
reasonable grading from fine to coarse (unless otherwise approved by Engineer).  
All right of way crossings shall be backfilled to specification of governmental agency 
having jurisdiction.   

 
1.k LUMBER 
  

Lumber for timbering and sheeting shall be of good quality, reasonably straight grained, and 
free from weakening knots or other defects.  Rough sawed, unplaned lumber will be 
acceptable unless otherwise specified. 

 
1.l GATED DEVELOPEMENTS 
 

Developers shall deliver to District 3 remote gate entry devices providing District staff 24 
hour 7 days per week access to all gated projects. 
 
 

SECTION 2. WATERWORKS CONSTRUCTION 
 
2.a GENERAL 
 

Except as otherwise noted herein, all work shall be conducted in accordance with the most 
current edition of the Standard Specifications for Road, Bridge, and Municipal Construction 
prepared by the Washington State Department of Transportation and American Public 
Works Association, hereafter referred to as the Standard Specifications, and according to 
the recommendations of the manufacturer of the material or equipment used. 
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2.b CLEARING AND GRUBBING 
 

Clearing and grubbing work shall be performed within the confines of the area indicated on 
the plans, and as staked out in the field. All resulting debris shall be disposed of by the 
Contractor and the cleared area cleaned up in a neat and workmanlike manner and as 
specified on the approved project plans.  No debris or litter shall be left lying in the cleared 
area. Areas outside of the clearing limits shall not be disturbed in any manner. 

 
2.c EXCAVATION 
 

1. Normal Conditions 
 

Trenches shall be excavated to the line and depth to provide a cover of 42” for pipe 
8” and less and 48” for pipe over 8”, over the top of the pipe unless otherwise 
specified in the approved plans. Trench widths shall be only as necessary for 
adequate working space.  The maximum trench width at the top of the pipe shall 
normally be the outside diameter of the pipe barrel plus 16 inches.  The top width of 
the trench shall not exceed the outside diameter of the pipe plus 30 inches.  All 
excavation and shoring shall conform to WAC 296.  

 
 2.   Special Conditions 
 
  a. Pavement cutting (per appropriate governmental agency standards): 
 

In trenching through an existing pavement, the open cut shall be a neat-line 
cut by either saw cutting or jack hammering a continuous line. 

 
1)  Concrete - pavement shall be cut one foot outside the edge of the 

trench on each side.  The concrete shall be cut on a straight line and 
shall be beveled so that the cut will be approximately 12 inches wider 
at the top than at the bottom. 

 
2) Asphalt - pavement shall be cut one foot outside the edge of the 

trench on each side. Pavement shall be cut ahead of the trenching 
equipment to prevent excessive tearing up of the surface and to 
eliminate ragged edges. 

 
  b. Rock Excavation: 
 

All ledge rock that requires systematic drilling and blasting for its removal, 
and boulders exceeding one-half cubic yard in volume, shall be removed to 
provide a minimum clearance of twelve inches (12") under the pipe.  

 
c. Dewatering: 

 
Pipe trenches shall be kept free from water, during excavation, pipe laying, 
and jointing, pipe embedment and backfilling, in a manner compliant with 
accepted best management practices and the governmental agency having 
jurisdiction.  Surface water shall be diverted, and ground water shall be kept 
pumped down, or otherwise removed, to the extent necessary to keep the 



9 
 

trench free from water and the bottom stable. 
 

Before trenching operations begin, the Contractor shall have available on the 
site of the Work sufficient pumping equipment and/or other machinery to 
insure that the provisions of the above paragraph can be maintained. 

 
d. Timbering and Sheeting: 

 
The Contractor shall provide and install timbering and sheeting as necessary 
to control trench width to protect workmen, the Work, and existing structures, 
utilities and other properties in accordance with title 296 WAC.  Timbering 
and sheeting shall be removed unless specific permission is granted by the 
Inspector to leave it in place.  No timbering and/or sheeting shall be 
permitted to remain above the top of the pipe. 

 
  e. Tunneling 
    

See approved project plans for specific details. Standard water casing detail 
is shown on Water Standard Construction Plan 15 

 
f. Highway Crossing: 

 
See approved project plans for specific details.  Standard water casing detail 
is shown on Water Standard Construction Plan 15 

 
g. Over-Excavation: 

 
Trench bottoms shall be over excavated as necessary to remove all unstable 
soil and eliminate “boiling” or “quick” conditions to such depth as to provide a 
firm base.  Over excavated materials shall be replaced with foundation 
material as specified on page D-7.   Over-excavation for purposes of these 
specifications will be deemed to include the loosening of subgrade material 
below the grade of the pipe or appurtenance, as well as the physical removal 
of material below the grade of the pipe or appurtenance.  In the event of 
over-excavation, the Contractor shall provide, at his own expense, suitably 
compacted bedding material (D2.d), in place, to the required grade. 

 
If the over-excavation consists of the loosening of the parent material below 
grade, the Contractor shall remove the loose material, at his own expense, 
and backfill with suitable bedding material as noted above.  The suitability of 
such bedding material shall be approved by the District. 

 
2.d FOUNDATION AND BEDDING 
 

1. General 
 

Proper preparation of foundation, placement of foundation material where required, 
and placement of bedding material shall precede the installation of all pipe.  This 
shall include necessary leveling of the native trench bottom or the top of the 
foundation material as well as placement and compaction of required bedding 
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material to a uniform grade.  The entire length of pipe will rest firmly on a well 
compacted material. 

 
2. Foundation 

 
Where over-excavation has been necessary, foundation material shall be placed 
and compacted to form a suitable base for the replacement of the required thickness 
of bedding material.  Foundation material shall be as described in section D1.j.1 

 
3. Bedding 

 
Bedding shall consist of the leveling of the bottom of the trench or the top of the 
foundation material and the furnishing, placing, and compaction of bedding materials 
under the pipe and along the sides to a minimum depth of six (6) inches over the top 
of the pipe or as required by the Inspector.  Minimum thickness of the layer of 
bedding material required under any portion of the pipe shall be four (4) inches for 
all pipe sizes of 27 inches diameter and smaller, and six (6) inches for all pipe sizes 
of 30 inches diameter and larger.  Bedding material shall be thoroughly rammed and 
tamped around the pipe with the proper tools, so as to provide firm and uniform 
support over the full length of all pipe and fittings.  Care shall be taken to prevent 
any damage to the pipe or its protective coating. 

 
2.e INSTALLATION OF PIPE AND FITTINGS 
 

1. Alignment 
 
  Alignment shall be within 0.5 feet of the specified alignment. Minimum separation for 

all parallel utilities the District water facilities is three feet inside edge to inside edge. 
Minimum separation for all perpendicular crossings is two feet inside edge to inside 
edge.  

 
 2. Pipe Laying 
 

Pipe laying shall be done in accordance with the specifications and instructions of 
the manufacturer of the kind of pipe used, subject to the approval of the Inspector.  
Tools designed especially for installing each particular type and kind of pipe shall be 
used.  All pipe ends shall be square with the longitudinal axis of the pipe, maximum 
1/4” out of square as measured across the diameter of the pipe, and shall be 
reamed and otherwise smoothed so that good connections can be made.  All 
operations for any special type of pipe, joint or connection shall be carefully done in 
accordance with the manufacturer's instructions. 

 
Any installation or repair which involves Asbestos-Cement pipe shall be in 
accordance with Puget Sound Air Pollution Control Agency guidelines for handling, 
removal and disposal of asbestos materials. 

 
 
3. Contamination Prevention 

 
Dirt, ground water and/or other foreign material shall be prevented from entering the 
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pipe or appurtenances during handling or laying operations.  Any pipe or fitting that 
has been installed with dirt or foreign material in it shall be removed, cleaned and 
relayed.  The open ends of pipe and fittings shall be plugged with a temporary 
watertight plug whenever work is stopped and/or whenever water in the trench 
threatens to enter the pipe. 

 
4. Blocking or Bracing 

 
Concrete for Blocking or Bracing shall: 

 
1) Be in accordance with the Standard Details. 
2) Be placed in back of all fittings having unbalanced thrust. 
3) Be placed so as to secure bearing on undisturbed earth. 
4) Bear against fittings only, shall be clear of joints and have plastic wrapping 

so as to permit taking up or dismantling joint. 
5) Be formed with lumber or timber. 
6) Be free of entrapped air pockets, removal method as approved by 

District/Engineer. 
7) Shall have a smooth finish. 

 
Precast blocking shall not be used without prior written approval from the District. 
Blocking shall not be covered up without approval of the Inspector. 

 
2.f INSTALLATION OF AUXILIARY EQUIPMENT 
 

1. Valves 
 

a. General 
 

Valves shall be set at places designated by the approved plans.  Before 
placing in the trench in a vertical position, each valve shall be carefully 
inspected for defects.  The valve shall be bedded similar to pipe and fittings. 

 
b. Valve Box 

 
Cast iron valve boxes shall be set so they will be in a vertical alignment to 
the gate valve operating stem.  The operating stem shall extend such that 
the operating nut is no more than 36” from finished grade.  An operating nut 
extension shall be installed when the ground surface is more than 36” above 
the valve operating nut.  Valve operating nut extensions shall have 2” 
diameter shafts. The lower casting of the unit is to be installed using 
ETHAFOAM pad ring, and shall not rest directly upon the body of the gate 
valve or upon the water main. The upper casting of the unit is to be placed in 
proper alignment and to such an elevation that it’s top will be at final grade.  
Lock down valve boxes to be used in locations as shown on the approved 
plans or as designated by the governmental agency having jurisdiction.  
Valve boxes shall be used in full sections only. Installation of partial sections 
is not allowed.  Valve box tops installed outside of pavement shall be cast in 
concrete as shown on water construction standard plan #10.  
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c. Valve Marker Posts 
 

Painted concrete marker posts shall be set for all valves except auxiliary 
hydrant valves.  The post shall be set at right angles to the road from the 
valve and shall be situated in a safe and reasonably conspicuous location, 
normally at the property line, with the approximate distance to the valve 
stenciled in 2" black numerals on the face of the marker post.   

 
d. Air and Vacuum Relief Valve Assemblies 

 
Installation shall be as shown in the Standard Details.  The assembly shall 
be set at the high point of the line.  A valve guard post shall be placed where 
there is danger of damage.  

 
e. Blow-off Valve Assemblies 

 
Installation shall be as shown in the Standard Details.   The blow-off shall be 
installed in such a position and location that waste water can be disposed of 
without damage to surrounding property. 

 
2. Fire Hydrant Assemblies 

  
a. Hydrant 
 

Fire hydrant assemblies shall be made and installed according to Fire 
hydrant standard installation plans 1 & 2.  Each hydrant assembly shall be 
inspected and adjusted as above specified for valves.  Hydrant trenches 
shall be excavated to not more than two (2) feet beyond the back side of the 
hydrant.    All hydrants shall remain bagged until the entire system is 
complete and accepted. Fire hydrant extensions are not acceptable to 
compensate for errors in final grade calculation. In areas where the hydrant 
ground flange is not within 6” of the final grade the hydrant shall be replaced 
with the correct bury hydrant    
 

  b. Piping 
 

Hydrant laterals shall consist of a section of thickness class 52 Ductile Iron  
6 or 8 inch pipe from the main to the hydrant and shall include an auxiliary 
gate valve set vertically and placed in the line as indicated in the standard 
plan for hydrant settings. “Field Lok” gaskets are approved for lateral pipe 
lines to hydrants over one length of pipe. Joints shall be painted blue.  

 
c. Retainer Glands 
 

Use Megalug or approved equivalent style retainer glands  
 

 d.         Retaining Walls 
Retaining walls shall be installed at all hydrant locations having a 2 to 1 or 
greater slope and shall be constructed of block designed for use in either 
gravity retaining wall structures or mechanically stabilized, geogrid 
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reinforced soil retaining structures. Block shall be Mutual Materials 
Cornerstone F-100 series or approved equal. Block wall material 
specifications shall be submitted for approval by District prior to purchase.  
 

3. Service Connection Equipment 
 

All service connections to water mains shall be made using saddles of the size and 
type suitable for use with the pipe being installed.  Care shall be exercised to assure 
that the main is not damaged by installation of the saddle. 

 
Service pipe shall be poly water service as specified in Paragraph D1.b.. The depth 
of trenching for service connection piping shall provide three (3) feet of cover over 
the top of the pipe.  

 
2.g CONNECTION TO EXISTING SYSTEM 
 

1. General 
 

Where connections to the existing system are to be made in existing pipes, the 
Work shall be conducted at such a time and in such a manner as to minimize the 
interruption of service. Necessary pipe, fittings, and valves shall be assembled at 
the site ready for installation prior to shutting-off of water in the existing main.  Once 
the water has been shut-off, the Work shall be prosecuted vigorously and shall not 
be halted until the line is restored to service. Installation shall be as shown in the 
approved plans. 

 
No direct connections to the existing system will be allowed without an approved 
backflow prevention device until the newly constructed mains have been tested for 
pressure and purity and approved in accordance with District Standards. 

 
The Contractor shall discuss the proposed interruption schedule with the District a 
minimum of 96 hours prior to the requested time of interruption. It is the District’s 
discretion whether the District or Contractor shall notify each of the affected water 
users in writing a minimum of 48 hours prior to the interruption.  Only District 
personnel are authorized to operate District valves. 

 
2. “Cut-in” Connection 

 
The cut-in shall be as shown in the approved plans, and shall be made only with the 
approval of, and under direct inspection by, the Inspector.   

 
3. “Tapping” Connection 

 
The tap shall be as shown in the approved plans.  All tapping connections must be 
approved by District engineer. Submittals required.  

 
 
2.h  BACKFILLING 
 

1. General 
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Trench compaction and restoration must be done as detailed below during the 
trench backfill process, so as to cause least disruption to traffic.  Backfilling of 
trenches shall be made with the same materials excavated from the trenches unless 
those materials are found to be unsuitable by the Inspector.  Prior to the backfilling, 
all form of lumber and debris shall be removed from the trench.  Care shall be 
exercised to see that large rock, stumps, logs, etc., are excluded from material used 
for backfill.  Machine backfilling shall be carried on so that the trench is continually 
filled from the end. 

 
2. Consolidation, Grading, and Compaction 

 
Backfill shall be mechanically compacted to 95% of maximum density. Throughout 
the length of any pipe run, backfill at depths over 4 feet shall be compacted to 90% 
maximum density by mechanical compaction.  The top 4 feet of the trench line shall 
then be mechanically compacted to 95%. All densities shall be determined by 
testing specified in Section 2-03.3 (14) D of latest WSDOT Standard Specifications. 
Contractors shall provide compaction reports to the District verifying the required 
compaction.  A minimum of two compaction tests shall be taken for each 200 linear 
feet of main line trench, or as designated by the District Inspector; one test at 
subgrade and one at 50% of trench depth. 

 
In any trench in which 95% density cannot be achieved with existing backfill, the top 
4 feet shall be replaced with gravel base as specified in the WSDOT latest edition 
Standard Specifications, Section 9-03.10.  This new material shall then be 
mechanically compacted to 95%. 

 
Restoration of asphalt pavement shall include a minimum of 4 inches of crushed 
surfacing material and 2 inches of asphalt concrete Class B or comparable surfacing 
approved by the District and or governmental agency having jurisdiction.  Roadway 
shall then be overlaid full width with a minimum of 1 inch compacted asphalt 
concrete Class B.  Any exceptions to this overlay requirement will be on a 
case-by-case basis, subject to approval by the District.   Concrete pavement shall 
be restored consistent with Section 5-05 of the WSDOT latest edition Standard 
Specifications.  Any traffic lane affected by the trenching shall be replaced full-width. 

 
3. Cuts Across Road Alignment 

 
Public Roads shall be restored to the standards of the governmental agency having 
jurisdiction.  Private roads shall be restored as shown on the approved plans. 
 

4. On Proposed Traveled Roadways (e.g. new subdivisions) 
 

When working in areas of proposed traveled County/City roadway, backfill 
compaction shall be achieved throughout the entire depth of the trench by 
mechanical compaction. Compaction requirements shall comply with the 
specifications of the agency having jurisdiction or District standards whichever are 
greater. Written verification shall be provided by the contractor/developer prior to 
acceptance of the project by the District. 

 



15 
 

5. Excess or Insufficient Material 
 

Excess material shall be removed and disposed of at an approved reclamation 
facility at contractor/developer expense. Imported materials required to properly 
complete backfilling shall be hauled in and placed by the Contractor/Developer at 
their own expense. 

 
6. Holding Backfill on Steep Slopes 

 
Where, in the opinion of the Inspector, there is a danger of backfill being washed 
away due to steepness of the slope in the direction of the trench, material shall be 
held in place as follows: 

 
Backfill to eighteen (18) inches below the top of trench.  Then, at intervals, as 
specified by the Inspector, two (2) 2 x 6 posts at least four (4) feet long, shall be 
driven into the backfill, one on either side of the pipe, at about right angles to the 
slope of the ground, and broadside facing in the direction of the trench.  These posts 
shall be supported on the downhill side by 2 x 4 stakes at least three (3) feet long, 
driven at an angle of 45 degrees, about twelve (12) inches into undisturbed ground 
in the trench sides.  Tops of posts and stakes shall be driven approximately flush 
with the ground surface.  Three (3) 2 x 6 crosspieces, cut to fit tightly between the 
trench sides, shall then be laid against the uphill sides of the posts, to form an 
18-inch bulkhead, and then crosspieces and stakes shall be securely spiked to the 
posts.  Backfilling shall then be completed as previously described. 

 
7. Barricades 

 
Newly backfilled areas shall be immediately and adequately barricaded and marked 
to warn motorists and pedestrians.  All driveways and road crossings shall be 
restored to the standards of the governmental agency having jurisdiction.  Proper 
and sufficient warning signs shall be so placed as to adequately warn the public 
away from hazardous areas. 
 

2.i PAVEMENT RESTORATION 
 

1. Time Interval 
 

No repaving shall be attempted until after the backfill has been mechanically 
compacted.  During the interim period prior to restoration, the trench surface shall be 
maintained by the Contractor in such a manner acceptable to the governmental 
agency having jurisdiction and as may be necessary to safely accommodate traffic. 

 
2. Base Course 

 
Where asphaltic concrete pavement has been cut for trenching, backfill shall be 
removed the width of the trench and to such depth as required permitting installation 
of six and one-half inches compacted depth of sub-grade gravel.  The top surface 
shall be rolled or tamped to proper elevation to receive the final paving as called for. 
Where Portland cement concrete paving has been cut for trenching, backfill shall be 
removed the width of the trench and to such depth as required to permit the 
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installation of sub-grade material as may be required by the authority having 
jurisdiction. 

 
3. Paving 

 
a. Bituminous 

 
Bituminous paving shall be of the same type and quality as the original 
pavement.  Materials and method of construction shall be subject to 
approval by the Inspector and acceptable to the governmental agency 
having jurisdiction. Batch Plant monitoring may be required by the 
governmental agency having jurisdiction at Contractor/ Developer expense. 

 
b. Concrete 

 
Concrete replacement shall be undertaken at such time as may be fixed by 
the authority having jurisdiction Final concrete replacement shall be made to 
the standards of the authority having jurisdiction. 

 
SECTION 3. WATERWORKS TESTING 
 
3.a GENERAL 
 

No connections shall be made between the existing distribution system and the pipelines 
constructed under this Contract not having achieved successful pressure and purity test 
results without a Washington State Department of Health approved backflow prevention 
device installed in the connecting line.  Any connection must be witnessed by the 
District/Engineer. The District/Engineer at all times shall have access to the Work and to the 
locations where the Work is in preparation.  The Developer at all times shall maintain proper 
facilities for such access. 
  
The waterworks disinfection and testing sequence prior to connection to the District system 
follow in sections D3.b through D3.e: 
 
All pipe and appurtenances shall be cleaned, disinfected, flushed, tested for leakage and 
purity after backfill to subgrade has been completed.  The Contractor shall furnish all labor, 
tools, equipment and materials necessary to complete the tests and to perform any work 
incidental thereto. 

 
3.b DISINFECTION OF WATER MAINS 
 

1. Procedure During Construction 
 

In addition to the procedures for preventing contamination during pipe installation 
described in paragraph D2.e.3, the following procedures shall be maintained: 

 
a. The interior of all pipe, fittings, and auxiliary equipment stockpiled on the 

project shall be kept free of dirt and other foreign matter at all times. 
 

b. Prior to lowering the pipe or auxiliary equipment into the trench each item 
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shall be carefully inspected inside and thoroughly cleaned of any dirt or 
foreign matter. 

 
c. Water used for rinsing or lubricating during construction shall be clean and 

contain 50 ppm chlorine. 
 

d. A tight stopper or bulkhead shall be placed at the open end of the pipe at all 
times when pipe is not being inserted into the section already laid. 

  
 2. Procedure for Initial System Filling 
 

Upon completion of water system installation and prior to placing into service, all 
new mains, appurtenances and repaired portions of, or extensions to existing mains 
and appurtances shall be disinfected by chlorination.  The process is as follows: 
 

 The system is filled for the first time with the chlorinating agent. All valves, services 
lines or other appurtenances shall be filled in conjunction with pipe line filling. Fire 
Hydrants are to be filled to the bonnet and remain in the open position. The system 
is purged of all air and charged to line pressure.  
 
District Inspector will check chlorine residuals at random locations throughout the 
system. A chlorine residual of at least 50 parts per million (ppm) must be present 
throughout the system  
 
The system stands for 24 hours allowing the solution to disinfect the system. 

 
After the 24 hour detention period the inspector checks the chlorine residuals at the 
same locations checked after the initial fill.  A chlorine residual of not less than 10 
ppm free chlorine shall remain in the system.   

    
3.c FLUSHING 
 

1. Flushing System and Appurtances 
 

After disinfection of the treated system, appurtenances and repaired portions of, or 
extension to existing mains, all pipes shall be thoroughly flushed through all 
hydrants, blow-offs, services, or other approved means with water of sufficient 
velocity to assure that all solids and contaminated materials have been removed 
until the replacement water throughout the system shows, upon test, the absence of 
chlorine in excess of that carried in the source of supply for flushing.  

 
When flushing after disinfection, the Contractor/Developer shall be responsible for 
the disposal of treated water flushed from the system.  The wastewater shall be 
completely neutralized for protection of aquatic life in the receiving water before 
disposal into any natural drainage channel. The Contractor/Developer shall be 
responsible for disposing of disinfecting solution to the satisfaction of state and local 
authorities.   
Flushing into the sanitary sewage collection system is an acceptable method for 
disposal of treated water, these activities must be coordinated through the District. 
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Clear, clean, uncontaminated water used in flushing may be directed to an approved 
storm water runoff conveyance systems at the District’s discretion.  Contractor shall 
use care to prevent erosion or flooding caused by flushing procedures. 

 
Flushing shall be accomplished as follows: 

 
a. The Contractor shall schedule and organize his work so as to use flushing 

water during off-peak hours only. 
 

b. The District shall be notified a minimum of 48 hours prior to the time of water 
main flushing. 

 
c. Flushing shall be done only in the presence of a representative of the 

District. 
 

d. Flushing shall be done through hydrants and all appurtances. Where 
hydrants or appurtances are not available then a tap shall be provided large 
enough to develop a high velocity flush in the main. 

 
e. Each section of newly laid pipes between valves or dead ends shall be 

flushed independently. 
 
f. Fire hydrants and other dead end appurtenances shall be flushed 

simultaneously with the main line. 
 
g. All service lines and connections shall be flushed.   

 
3.d HYDROSTATIC PRESSURE TEST 
 

1. General 
 

After the water mains have been disinfected and flushed, they shall be 
hydrostatically tested in sections of convenient length (of approximately 1500’) as 
approved by the Inspector. 

 
The mains shall be pressure tested prior to achieving purity after completion of 
flushing of highly chlorinated water as approved by the Inspector.  The system to be 
tested must be physically separated from the District's Water System during such 
tests. 

 
Hydrostatic pressure test equipment shall be cleaned, disinfected and flushed prior 
to connection to pipe system to be tested.  Test equipment shall be kept clean of dirt 
and foreign matter at all times.  The test equipment shall be rinsed or swabbed as 
necessary using a water solution containing a minimum of 50 ppm chlorine.  
Following disinfection the pressure test equipment shall be flushed with potable 
water prior to connection to system to be tested.  A potable water source shall be 
used to pump system to test pressure.  Potable water shall also be used throughout 
the hydrostatic test procedure and to serve as a source of make-up water between 
hydrostatic pressure tests. 
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 2. Equipment 
 

The pumps, saddles, corporation stops, miscellaneous hose and piping, and 
measuring equipment necessary for performing the test shall be furnished by the 
Contractor.  The District will provide the gauge for the witnessed pressure test. 
Water meters used to measure water used to re-pressurize the line shall be positive 
displacement with a sweep unit hand registering 1 gallon per revolution as approved 
by the Inspector. All water used to re-pressurize shall be pumped from a container 
sized and graduated appropriately to measure the amount of water used. 

 
Where the District has water available for testing, it will be furnished without charge. 
Where water is not available from the District, the Contractor shall provide water for 
testing from a source approved by the District. 

 
 3. Procedure 
 

a. Preparation 
 

1) Tests shall be made after service lines are installed. 
 

2) Tests shall be made only after backfilling over any joints or fittings.  
All backfill must be to elevation of subgrade before start of testing 
and purity process. 

 
3) At points where pressure reaction and movement may occur, the 

pipe shall be properly blocked or braced.  Where permanent blocking 
is not required, the Contractor shall furnish and install temporary 
blocking and remove it after testing. 

 
4) Prior to calling out the Inspector to witness the pressure test, the 

Contractor shall have all equipment set up completely ready for 
operation and shall have successfully performed the test to assure 
himself that the system is in a satisfactory condition to pass the test. 

  b. Test 
 

1) The system shall be filled with water and all air removed prior to 
starting the test. 

 
2) The system shall then be pumped up to a hydrostatic pressure equal 

to 250 psi at all elevations tested.  In no case shall the test pressure 
exceed 200 percent of the safe working pressure of the class of pipe 
tested. 

 
3) The pump shall then be stopped for a period of 15 minutes. 

 
4) The system shall then be pumped up again to the test pressure. 

 
5) The quantity of water required to restore the pressure shall then be 

recorded. 
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 4. Acceptance 
 

Acceptability of the test will be determined by two factors: 
 

a. The quantity of water lost from the system during the 15 minute test period 
shall not exceed the quantities shown in the following table: 

 

 
Pipe Diameter (inches) 

 
6 

 
8 

 
10 

 
12 

 
14 

 
16 

 
Water Loss 
 (GPH/1000 L.F. Pipe) 

 
0.71 

 
0.95 

 
1.19 

 
1.42 

 
1.66 

 
1.90 

 
Water Loss/1000 L.F. Pipe 
 (15 minute test) 

 
0.18 

 
0.24 

 
0.30 

 
0.36 

 
0.42 

 
0.48 

  These figures are established by the Ductile Iron Pipe Research Association. 
 

b. There shall not be an appreciable or abrupt loss in pressure during the 
fifteen (15) minute test period. 

 
3.e PURITY TESTING 
 

1. General 
 

Purity samples are taken after the system has been disinfected, the chlorinated 
disinfection water flushed from the system and completion of pressure testing. The 
system must stand undisturbed for a minimum of 24 hours before purity samples are 
drawn. The 24-hour detention period begins after the chlorinated disinfection water 
is flushed from the system and pressure testing is completed. If pressure testing 
requires more than 24 hours from the time the highly chlorinated water used to 
disinfect the system is flushed, a short flush of the system may be allowed. Should 
the contractor wish to flush, flushing shall be scheduled at a time approved by the 
District Inspector. If the system is flushed after the completion of pressure testing 
the 24-hour detention period required for purity sampling shall commence at the 
completion of the flush. Additional flushing water will be charged to the 
Contractor/Developer at the Districts discretion 

 
2. Purity Sampling 

 
After disinfection and pressure testing has been completed, the Inspector will 
arrange for taking purity samples. Scheduling of purity sampling must take into 
account that the samples are delivered to the testing laboratory by District Staff and 
the samples must arrive at the laboratory before 1:00PM Monday through Friday. A 
contractor/developer representative should witness the drawing of the samples. 
Staff and equipment, as approved by the Inspector, shall be provided by the 
developer/contractor to assist in the drawing of the samples. 

 
 3. Laboratory testing 
 

Purity test procedures require a minimum of 48 hours to complete  from the time the 
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laboratory begins the test procedure. The District will be notified by the testing 
laboratory as to whether the samples have passed or failed. Notifications are only 
on working days; District staff will notify the Contractor/Developer of the test results. 
 

4. Unsatisfactory purity test results 
 

Should the initial treatment result in an unsatisfactory purity test, the system shall be 
cleaned with a pipe pig following accepted industry standard procedures, then the  
chlorination and flushing procedure detailed above shall be repeated .  Failure to get 
a satisfactory result on the purity test shall be considered as a failure of the 
Contractor to keep the pipe clean during construction, or to properly disinfect the 
system, and Contractor/Developer shall be required to clean, repair or replace any 
portions of the system until a satisfactory test is achieved.  Water required to 
accomplish the above shall be paid for by the Contractor/Developer.  Failure of one 
sample in the system shall indicate a failure of the entire system 

 
3.f SITE CLEANUP 
 

1. Schedule 
 

Final cleanup work shall be completed as closely behind the 
construction work as it is physically possible to do so. 

 
2. Materials disposal 

 
All excess material, rocks, logs, debris, etc., shall be disposed of by the 
Contractor at an approved reclamation facility.  No debris shall be disposed 
of by dumping on private property. 

 
3. Drainage ditches 

 
Drainage ditches affected by the construction operation shall be left in as good or 
better condition than what existed prior to beginning work. 

 
4. Cleanup Completion 

 
Upon completion of all cleanup work, the entire site shall have a neat and 
workmanlike appearance. 

 
3.g OPERATIONAL TEST 
 

After the Extension has been disinfected, passed the hydrostatic test and before final 
acceptance, the entire system shall be operated by the Contractor at normal pressure for a 
period of not less than ten (10) days.  Any leaks or defects discovered in the system shall be 
repaired and the operational test continued until the system is satisfactory to the Inspector.  
Contractor shall verify that all service lines are active prior to final acceptance.  No provision 
of this section shall be construed as waiving any provision of the Contractor's guarantee. 
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4 WATER CONSTRUCTION STANDARD PLANS 
 
  

 PLAN 1 FIRE HYDRANT ASSEMBLY 

 PLAN 2 FIRE HYDRANT INSTALLATIONS SPECIAL CONDITIONS 

 PLAN 3 1-INCH SERVICE CONNECTION  

 PLAN 4 2-INCH SERVICE CONNECTION  

 PLAN 5 2-INCH BLOW-OFF  

 PLAN 6 CUT-IN TO EXISTING LINES  

 PLAN 7 HORIZONTAL CONCRETE BLOCKING 

 PLAN 8 VERTICAL CONCRETE BLOCKING 

 PLAN 9 PIPE ANCHORS 

 PLAN 10 VALVE BOX ASSEMBLY DETAIL  

 PLAN 11 VALVE BOX EXTENSION DETAIL 

 PLAN 12 FIRE SPRINKLER CONNECTION DETAIL FOR DDCV  

 PLAN 13 PRESSURE REDUCING VALVE VAULT DETAIL 

 PLAN 14 DOUBLE DETECTOR CHECK ASSEMBLY 

 PLAN 15 STANDARD CASING DETAIL 

 PLAN 16 2-INCH AIR & VACUUM RELIEF VALVE  

 PLAN 17 GUARD AND MARKER POSTS 

 PLAN 18 HILL HOLDER 

 PLAN 19 3", 4", AND 6" METERS  

 PLAN 20   GRAVEL ACCESS ROAD 

 PLAN 21 A.C. MAIN CROSSING 

 PLAN 22 TRACER WIRE INSTALLATION 

 PLAN 23  SIPHON PUMP ASSEMBLY 

 PLAN 26 WATERMAIN PHYSICAL SEPARATION 
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