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Note:   
 
The following shall serve as a minimum required to be incorporated into the 
District’s owned, operated and maintained distribution system 
infrastructure.  The District’s Operation and Infrastructure Design Group 
reserves the right to significantly, or entirely, change and/or upgrade any 
and all components, materials, methods of construction, backfill materials, 
and restoration processes to address specific field conditions, locations, 
pressures, piping materials, existing and anticipated future infrastructure.  
All parties shall consult with, and get the written approval of, the District 
prior to bidding, purchasing, or constructing any aspect of the District’s 
distribution system to determine the unique applicable requirements of the 
anticipated improvements. 

All improvement projects within the District’s water distribution system must 
submit plans for review by the District’s Project Manager. All plans 
submitted must accompany a Water Service Application for either: Single 
Family Residential; Commercial/Mixed Use/Multi-Family; or Application for 
Projects Designed and Constructed by Applicant Under District Review and 
Inspection. All Water Service Applications are available from the North 
Coast County Water District Office.  
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SECTION 1 

MATERIALS OF CONSTRUCTION 

1. GENERAL - Materials used in construction shall be as herein specified.  Material not 
listed specifically herein or on our construction details shall require the approval of 
the District.  The District shall be the sole judge as to the acceptability of 
manufacturers' specifications, methods and products. 

The following list of approved materials for water system construction has been 
established for the purpose of standardizing all materials so as to minimize the 
supply of spare parts and repair materials to be stocked by the District.  Substitution 
of types of materials will not be permitted, although similar and equal products of 
manufacturers not named will be given consideration for items not requiring stocking 
of spare parts by the District. 

The materials described herein are suitable for use under normally encountered 
conditions. Use of special materials will be required for special circumstances. 

References herein to standard specifications of various organizations shall pertain to 
the current revisions of those specifications. 

Ductile iron pipe shall be used for all water distribution mains installed in the District.  
Mains designated as transmission mains by the District shall be of material 
determined by the District.  The District has the right to change the piping material if 
special circumstances call for it. 

All fire hydrant runs shall be ductile iron. 

2. PIPE 

2.1 Ductile Iron - Ductile iron pipe shall conform to the requirements of ANSI 
A21.51 and shall be cement mortar lined in accordance with ANSI A21.4.  
Minimum wall thickness shall be Class 52.  To be of U.S. manufacture only.  

2.2 Standard Steel - Standard steel pipe installed in specialized above ground or 
exposed conditions shall conform to ASTM A120, Schedule 40 except where 
otherwise noted.  Pipe shall be liquid epoxy lined and coated, 16 mils minimum, 
per AWWA C-210 with Devoe #233H.  The interior lining will be NSF 61, white 
and the exterior coating shall be Devoe #233H (color to be determined by 
District).  To be of U.S. manufacture only. 

2.3 Copper Tubing - Copper tubing shall be Type K, soft copper shall conform to 
ASTM B88.  To be of U.S. manufacture. 

2.4  Red Brass Pipe - The pipe will be supplied in conformance to ASTM B-43.  To 
be of U.S. manufacture.   
 
ALL PIPE AND FITTINGS LEAD FREE. 
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3. FITTINGS 

3.1 Ductile Iron - Fittings for ductile iron shall conform to the requirements of ANSI 
A21.10, except for laying length dimensions, which may be waived.  Fittings to 
be rated for 350 psi working pressure.  (Flanged fittings shall be rated for 250 
psi working pressure.)  All fittings shall be cement mortar lined and have a 
lining thickness of not less than 1/16 inch. To be of U.S. manufacture only. 

3.2 Standard Steel Pipe - Screwed fittings for standard steel pipe shall be 
malleable iron ASA 150 pound standard and epoxied unless otherwise 
specified. Flanges for steel pipe shall conform to the requirements of AWWA 
C-207 and shall be hub-typed unless otherwise specified. To be of U.S. 
manufacture only. 

3.3 Couplings - Flexible couplings shall be compression type, such as Smith-Blair, 
Dresser or equal, when connecting existing asbestos concrete pipe to new 
ductile iron pipe. Couplings shall have wedge shaped, chloramine-resistant 
gaskets and ASTM A-588 (corten) nuts and bolts.  When connecting existing 
cast iron or ductile iron pipe to new ductile iron pipe, mechanical joint solid 
sleeves with fully restrained EBAA megalug glands shall be used.  All 
mechanical joint solid sleeve gland T-bolts and nuts shall be ASTM A-588 
(corten). All bolts must be tightened to the manufacturer’s . Maximum gap 
allowed between two pipes when a coupling is used shall be 1/2". To be of U.S. 
manufacture only.   

3.4 Tapping Tees - Ductile iron pipe tapping tees shall be approved by the District 
based on pipe conditions and pressures.  Approved tapping sleeves are JCM 
Model 432 (for lower pressures), JCM Model 452 (for higher pressures), 
Romac STS420, and Mueller H-304SS. All models shall be Stainless Steel and 
Flanged. All bolts must be tightened to the manufacturer’s specifications.   All 
bolts, nuts, washers shall be Type 316 stainless steel coated with anti-seize.  
To be of U.S. manufacture only. Contractor shall present District with all 
tapping coupons upon completion of tap. Coupons are to be tagged or marked 
as to location, date of tap and pipe size. Tapping sleeve shall be pressure 
tested and examined for leaks prior to tapping pipe.  No tapping of pipe 
shall be permitted without District personnel on site. 

4. JOINTS 

4.1 Mechanical – All mechanical joints shall have EBAA Megalug fully restrained 
glands.  All mechanical joints used shall conform to the requirements of ANSI 
A21.11.  Chloramine-resistant gaskets for these joints shall conform to ANSI 
A21.11 (AWWA C111).  All bolts shall be tightened to the manufacturer’s 
specification/recommendation.  All bolts, nuts and washers shall be ASTM 
A588 (corten).  Type 316 stainless steel may be required by the District 
depending on application, location, soil corrosivity, etc.  All stainless threaded 
fasteners shall be coated with anti-seize. To be of U.S. manufacture only. 

4.2 Flanged - Flanged joints shall conform to ANSI A21.15 (AWWA C115).    
Chloramine-resistant gaskets shall be Garlock Blue-Gard 3000. Flange 
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assembly bolts shall be standard hex head machine bolts with heavy, hot 
pressed hexagonal nuts except where otherwise noted.  Bolt length shall be 
such that after the joints are made up, the bolt shall protrude through the nut 
not more than 1/2 inch. The nut shall be fully engaged with the threads of the 
bolt.  Stainless steel bolts and nuts shall be used on all flange joints. All bolts 
shall be tightened to the manufacturer’s specifications. All bolts, nuts, washers 
shall be Type 316 stainless steel and coated with anti-seize. To be of U.S. 
manufacture only. 

4.3 Push-on - Push-on joints will only be allowed when approved by the District.  
Push-on joints shall conform to the requirements of AWWA C111. Chloramine-
resistant gaskets for these joints shall be field loc gaskets and shall conform to 
ANSI A21.11 (AWWA C111). To be of U.S. manufacture only. 

5. VALVES 

5.1 Gate Valves (Bronze Square Nut) - All valves shall open left (counter-clock 
wise).  All bolts shall be tightened to the manufacturer’s specifications.  All 
flanged bolts, nuts and washers shall be Type 316 stainless steel and coated 
with anti-seize.  Mechanical joint T-bolts shall be ASTM A588 (corten).  
"Notched" T-bolts shall be used when applicable. To simplify maintenance and 
replacement procedures only the following valves shall be used: 

5.1.1 Size over 3 Inches - For working pressures of 250 psi or less, gate valves 
larger than 3 inches in size shall be Mueller Series A-2360, ductile iron 
bodies, non-rising stem with stainless steel trim, resilient seated wedge 
type with epoxy coating and bronze square nut top.  All valves shall meet 
or exceed the requirements of AWWA C509.  For working or static 
pressures above 250 psi, valves shall be as approved by the District. 

5.1.2 Size 3 Inches or Less - Gate valves 3 inches or less in size shall be 
Mueller Series H-10914 with bronze body and solid wedge disc. 

5.2 Tapping Valves - Tapping valves shall be Mueller No. A-2360 with non-rising 
stem.  A torque wrench must be used to tighten bolts to the manufacturer’s 
specifications.  All bolts, nuts, washers shall be Type 316 stainless steel coated 
with anti-seize. 

5.3 Stops 

5.3.1 Corporation Stops (1-1/2” & 2”) - Corporation stops shall be Mueller 
B-xxxxx ball valve type with 300 psi rating (unless lower working pressure 
corporation stops are approved by the District). No flare fittings permitted. 

5.3.2 Meter Stops - Meter stops shall be equivalent to Mueller Series 110 with 
lock wing.  No flare fittings permitted. 

6. POLYETHYLENE WRAP 

6.1 Wrap all metallic pipe, fittings and valves with 1 (one) layer of 8 mil 
polyethylene as per AWWA C105.  Polyethylene material must display AWWA 
approved materials on its outside or exposed face.  
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7. FIRE HYDRANTS  

7.1 Fire hydrants shall be Clow 2050, 2060 all bronze, no paint and shall be as 
shown in Standard Detail No. NC-15 and shall be installed in accordance to 
AWWA M31 Manual in a location as determined and agreed upon by North 
County Fire Authority and the North Coast County Water District.  Fire hydrants 
shall be wet barrel type with two 2-1/2” hose nozzle outlets and with one 4-1/2” 
steamer nozzle in areas zoned industrial, commercial or public (school).  
Hydrants in other zone areas such as residential shall be wet barrel type with 
one 2-1/2” hose nozzle and one 4-1/2” steamer nozzle or as approved by the 
District.  All bolts shall be tightened to the manufacturer’s specifications.  All 
bolts, nuts, washers shall be either type 304 or 316 stainless steel and coated 
with anti-seize. 

8. BOXES 

8.1 Valve Boxes: See Standard Detail No. NC-18. 

8.2 Meter Boxes: See Standard Detail No. NC-01 and NC-02. 

9. PRESSURE REDUCING STATION 

9.1 Vaults: Vaults shall be sized properly to allow for ample room for working on the 
contents inside the vault.  Wall, floor, roof thickness and joint location shall be 
determined by the fabricator.  Precast vaults shall have formed openings for 
pipe penetrations.  Vault shall be designed in accordance with the applicable 
provisions of ASTM C858.  Design load shall be AASHTO HS-20.  Vault size 
shall be approved by the District. 

9.2 Vault Lid Personnel Accessway Cover and Frame: Cover and frame shall be 
designed for HS-20 loading (unless otherwise approved by the District) and 
shall be made by Syracuse Casting.  Cover shall be “non-slip” aluminum 
diamond-plate with lift assist that opens a full 180°, be watertight, have lifting 
handles in cover and hex locking bolts.  The Personnel Accessway Cover and 
Frame must meet all Cal OSHA requirements for safety protection such as 
safety chains and / or rods to prevent falls. Refer to Standard Detail No. NC-07 
for additional vault lid requirements. 

9.3 All piping inside vault shall be epoxy coated. 

 

10.   THREADED PARTS 

 All stainless steel bolts for flanged fittings shall be coated with an anti-sieze 
compound sprayed or brushed on. 

 All threaded fittings shall be taped with teflon tape then brushed with a pipe 
threaded sealant – Rectorseal #5 (soft set). 
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SECTION 2 

DOMESTIC WATER PIPELINE CONSTRUCTION 

1. GENERAL 

1.1. Earthwork: 

 Pipe bedding and backfill around District piping shall conform to District 
standards.  All work is subject to inspection and shall satisfy District 
standards and requirements prior to acceptance by the District. 

 All trenching and asphalt removal and restoration work, except as stated 
above, shall conform to the standards set by the appropriate governing 
agency (City of Pacifica, City of San Bruno, Caltrans or other governing 
agency. 

 Permits, as required, shall be obtained from the appropriate agency prior to 
start of work.  All work performed within public rights-of-way or land is 
subject to the final inspection and acceptance by the governing agency.  
Written acceptance by the agency shall be provided to the District before 
the District will consider accepting the project as complete. 

 In no case shall the requirements be less than stated herein.   

1.2 Control of Water:  Contractor shall furnish, install and operate all necessary 
machinery, appliances and equipment to keep excavations and trenches 
reasonably free from water during construction and shall dispose of the water 
so as not to cause injury to public or private property, nor to cause nuisance or 
menace to the public and in accordance with all environmental regulations. 
Contractor shall, at all times, have on hand sufficient pumping equipment and 
machinery in good working condition for all ordinary emergencies and shall 
have available, at all times, competent mechanics for the operation of all 
pumping equipment.  All trenches and excavations shall be kept free of water 
during the laying of pipe and the pouring and finishing of concrete until the 
concrete has set hard. 

1.3 Disposal of Excess Material: 

 Excavated material suitable for backfilling shall be stored temporarily in 
such a manner as will facilitate work under the contract. 

 Excess materials shall be disposed of in a manner so as not to cause injury 
to public or private property, nor to cause nuisance or menace to the public 
and in accordance with all environmental regulations.  

 Arrangements for and disposal of excess excavated material shall be made 
by the Contractor at no cost to the District. 

1.4 Shoring, Sheeting and Bracing: Where shoring, sheeting, bracing or other 
supports are necessary they shall be furnished, placed, maintained and 
removed by the Contractor per Cal OSHA standards. 
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1.5 Traffic Safety:  All work in areas adjacent to or within roadways shall be 
performed in conformance with the most current State of California, 
Department of Transportation, Traffic Manual, Chapter 5, Manual of Traffic 
Controls for Construction and Maintenance Work Zones (Refer to California 
MUTCD Part 6). 

1.6 Construction Safety:  All work shall be performed in conformance with 
Cal OSHA and shall be strictly adhered to at all times. 

1.7 Removal of Obstructions: Contractor shall remove, or cause to be removed at 
their expense all trees, fences and all structures as and when required by the 
plans, or where the proper construction and completion of the work require their 
removal.  Contractor shall also remove, at their expense, all rock, stones, 
debris, and all obstructions of whatsoever kind or character, whether natural or 
artificial, encountered in the construction of the work.  Material that is removed 
as herein specified, and is not to be incorporated in the improvement being 
constructed, shall be disposed of by the Contractor at their own expense. 
Contractor shall, at their own expense, replace or restore as necessary or 
required those items removed or damaged. 

1.8 Hazardous Materials: Hazardous materials encountered during construction will 
be handled in accordance with local and state regulations. 

1.9 Control of Dust:  Roads shall be kept clear of material or watered so that traffic 
or construction operations will not cause an objectionable amount of dust.   

1.10 Testing Compaction of Earthwork: District may, at its own discretion, require 
compaction tests to be performed upon fills and backfills. All such tests shall be 
made under the direction of a person or laboratory competent to perform such 
tests, and shall be based on maximum density as determined by procedures 
set forth in ASTM Designation D-1557. The required degree of relative 
compaction shall be as herein specified. 

The first soil compaction tests shall be arranged and paid for by the agency, 
individual or developer having the pipeline installed. Second or repeat testing 
required, because of failure to pass the first test, will be charged to the 
Contractor. 

1.11 Extent of Open Trench: The extent of trench which may be opened, the length 
of pipe not backfilled, and the roadway unpaved shall be determined by the 
District. In general, the Contractor will be permitted to schedule these 
operations as he so desires. However, when safety, traffic conditions, soil 
conditions, or other factors require, the District may set limits on the scheduling. 

2. EXCAVATION 

2.1 Equipment and Methods: Excavation may be done by any manner approved by 
the District.  Proper tools and equipment shall be used in breaking pavement so 
that it will be cut accurately to the correct lines.  Edges of pavement shall be 
sawcut prior to resurfacing.  The saw-cutting machine shall include a vacuum 
device such that all residue from the saw-cutting process is contained and 
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properly disposed of.  Trenches shall be of sufficient width to provide at least 6 
inches, but no more than 12 inches of clearance on each side of the pipe. 

2.2 Grade and Alignment: Excavation shall be to the alignment as shown on the 
drawings or as directed by the District.  The grade shall be such that there will 
be a minimum of three (3’) feet of cover to finish grade or pavement surface 
over the top of the pipe, unless otherwise approved in writing by the District.  
Grade and alignment may be modified, as required by the District, to clear 
obstructions or to obtain adequate cover. 

2.3 Coupling and Bell Holes: Coupling and bell holes shall be excavated in the 
bottom of the trench, of such size that the process of making and inspecting 
joints can be carried on satisfactorily and so that the pipe barrel will lie evenly 
on the bottom of the trench. When necessary or required, the sides of the 
trench shall also be enlarged at the bell or coupling holes. 

2.4 Preparation of Trench Bottom: The trench bottom shall be flat unless otherwise 
shown on the drawings.  In case the trench is excavated below the required 
grade, it shall be refilled with sand or other approved material and compacted 
to 90% per ASTM D-1557.  Where, in the opinion of the District, the foundation 
requires stabilization because there exists a soft, wet, spongy or unstable 
condition, the District may require the Contractor to excavate an additional 
depth, not to exceed one foot, and to refill to grade with compacted granular 
material.  

3. BACKFILL 

3.1 General:  Backfill shall be placed after the pipe has been inspected and 
approved but prior to the leakage test.  Backfill shall be done in such a manner 
that the pipe is supported and surrounded by a dense, uniform, well-compacted 
backfill.  This backfill shall be such as to prevent settlement of the ground or 
additional loads or stresses on the pipe.  The materials used for the backfill, the 
amounts thereof, and the manner of which the pipe is backfilled  shall be 
subject to the approval of the District, but the Contractor shall be held 
responsible for any displacement or instability of the pipeline or structures, or 
any damages caused by improper placement of backfill material.  When backfill 
of trenches is in areas under the jurisdiction of the State, County, City of 
Pacifica or City of San Bruno, their specifications shall also apply and it shall be 
the Contractor's obligation to obtain the latest requirements of the governing 
agency, if more stringent than the requirement herein.  The Water District 
assumes no responsibility, financial or otherwise, for furnishing or failure to 
furnish the governing specifications to the Contractor. 

3.2 Bedding:  PG&E Concrete Sand (ASTM C33) or approved equal.  Minimum six 
inches of bedding shall be placed below the pipe.  

3.3 Backfill: After the pipe has been properly laid and inspected, work in the above 
mentioned sand around pipe by hand and tamp diligently before placing 
additional backfill.  Initial backfill shall be PG&E Concrete Sand (ASTM C33). 
Provide six inches of cover before backfilling with virgin Class II aggregate 
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base.  The District may require a controlled density fill in lieu of the PG&E 
Concrete Sand if/when special circumstances exist. 

Do not allow equipment to make contact with the pipe or polyethylene wrap. 

3.4 Subsequent Backfill: Subsequent backfill shall be compacted to at least 90% 
relative density, as determined by ASTM D-1557. In areas paved or subject to 
regular traffic, backfill within 24 inches of finished grade shall be compacted to 
95% relative density. Compaction shall be by mechanical tampers.  Where 
mechanical tampers are used extreme care must be exercised to prevent 
underlying pipes from being damaged.  

4. PIPE INSTALLATION 

4.1 Temporary Shut-Offs: During the execution of certain portions of the work, it is 
anticipated that temporary water service interruptions might be necessary. No 
shut-offs will be allowed other than those which, in the opinion of the District, 
are absolutely required to accomplish the work. Operation of valves on existing 
mains shall be performed by District forces only. Contractor shall notify the 
District at least three (3) business days prior to the date that service on an 
existing main is to be disrupted or valves are required to be operated. 
Contractor shall carefully coordinate this work by pre-fabricating fittings and 
insuring that adequate tools, manpower and equipment are on hand to 
accomplish the work with the shortest possible shutdown time. 

Contractor shall pay all District costs required in notifying the public when water 
service interruptions are required. 

4.2 Handling: The pipe and fittings shall be lifted, moved, stored and handled in 
such a manner so as not to distort the pipe or cause damage to the lining or 
coating. The pipe and fittings may be unloaded by an approved lifting device, 
ropes or slings but shall not, under any circumstances, be dropped from the 
trucks. The pipe and fittings shall not be dropped but shall be lowered into the 
trenches by means approved by the District. 

Any pipe or fitting that, in the opinion of the District, is damaged in any way or 
fails, in any respect, to meet the requirements herein specified shall be rejected 
and removed immediately from the job site. Cracks of any nature other than 
normal shrinkage or hairline cracking in cement linings and coating shall be 
deemed as cause for rejection. 

The inside of the pipe and fittings shall be cleaned before they are lowered into 
the trench. If clean pipe sections and fittings cannot be placed in the trench, 
without getting dirt into the open ends, the District may require that a piece of 
tightly-woven canvas be bent over the ends of the pipe or fitting until it has 
been lowered into position in the trench. After the pipe or fitting has been 
lowered into the trench all foreign matter shall be completely brushed from the 
bell and spigot ends before assembly. As the work progresses, the pipe shall 
be kept clean of all dirt or foreign material of any kind. 

Rubber gaskets that are not to be installed immediately shall be stored in 
compliance with manufacturer's requirements. 
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4.3 Cutting of Pipe: Cutting of pipe shall be done by standard construction practices 
without damage to the pipe. Unless otherwise recommended by the 
manufacturer, cutting shall be done with an approved mechanical cutter. Wheel 
cutters shall be used when practicable. Cuts shall be straight and "clean", not 
jagged. 

4.4. Adjacent Facilities: 

4.4.1. Separation: The separation between water lines and sanitary sewer, 
storm drains or other pipelines conveying non-potable water shall be as 
described in Section 64630 (Title 22 of the California Code of 
Regulations) Water Main Installation, and in the California Department of 
Public Health (CDPH) documents entitled "Criteria for the Separation of 
Water Mains and Non-Potable Pipelines" which is included herein as 
Exhibit A. These requirements apply to sanitary sewer laterals and catch 
basin connections. 

4.4.2. Water Lines: Water lines shall not be laid in the same trench with sewer 
lines, gas lines, fuel lines or electrical wiring. 

4.4.3. Copper Tubing: Copper tubing shall not be installed in the same trench 
with ferrous piping materials. 

4.4.4. Nonferrous Metallic Pipe: Where nonferrous metallic pipe, e.g. copper 
tubing, crosses any ferrous piping material, a minimum vertical 
separation of 12 inches must be maintained between pipes. 

4.5. Joint Deflection: The maximum allowable deflections for Ductile Iron Pipe will 
be as given in AWWA C600. If the alignment requires deflection in excess of 
the above limitations, special bends or a sufficient number of shorter lengths of 
pipe shall be furnished to provide angular deflection within the limit set forth. 

4.6. Placing and Laying: Pipe and accessories shall be carefully lowered into the 
trench by means of derrick, ropes, belt slings, or other authorized equipment. 
Under no circumstances shall any of the water line materials be dropped or 
dumped into the trench. Care shall be taken to avoid abrasion of the pipe 
coating. Except where necessary in making connections with other lines or as 
authorized by the District, pipe shall be laid with the bell facing in the direction 
of laying.  Bell ends shall face uphill. The full length of each section of pipe 
shall rest solidly upon the pipe bed, with recesses excavated to accommodate 
bells, couplings, and joints.  Where any part of the coating or lining is damaged 
the repair shall be made by the Contractor at their expense in a satisfactory 
manner. Pipe ends left for future connections shall be valved, plugged or 
capped. 

4.6.1. Fittings, Valves and Hydrants: Fittings, valves and hydrants shall be 
located as shown on the drawings or as directed by District with stems 
and barrels set plumb. 

4.6.2. Minimum Depth: All pipelines shall be installed at a depth to insure a 
minimum cover of 3 feet (Standard Detail No. NC-01) or as shown on 
the drawings. Where existing utilities, structures, rock or other 
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obstructions are encountered that prevent placement of pipelines at 
minimum depth, sufficient angle fittings shall be provided to allow the 
pipeline to pass beneath or around the obstruction. Pipes must clear the 
obstruction by a minimum of 6 inches for pipes 12 inches and smaller, 
and 1 foot for pipes larger than 12 inches. Necessary angle fittings shall 
be furnished and installed by the Contractor. 

4.6.3. Suitable Pipelaying Conditions: No pipe or fittings shall be lowered into a 
trench containing water or when trench conditions are unsuitable for the 
work. Water shall be pumped from wet trenches and the trenches shall 
be kept dry until the joints have been completed and the open ends of 
the main have been closed with watertight plugs or bulkheads. Water 
shall not be allowed to accumulate in the trench unless sufficient backfill 
has been placed to prevent flotation. 

Whenever pipelaying is discontinued on any job for short periods, or 
whenever work is stopped at the end of the day, the open ends of the 
main shall be closed with watertight plugs or bulkheads. The plug or 
bulkhead shall not be removed unless the trench is dry. Every effort shall 
be made to keep the trench dry at all times. 

4.7. Pipe Joints: 

4.7.1. Welded Joints: Welded joints shall only be used where shown on the 
drawing, where required for field closure, or where directed by the 
District. All field welding for joints shall conform to AWWA C206. 

4.7.2. Mechanical Joints: Mechanical joints shall be installed in accordance 
with AWWA C111. All mechanical joints shall be fully restrained. 

4.7.3. Push-On Joints: Push-on joints shall be installed in accordance with 
AWWA C111.  Field-lok restrained joint type gaskets shall be used for all 
push-on bell end joints.  

4.7.4. Flanged Joints: Flanged joints shall be aligned before tightening nuts. 
Nuts shall be tightened to manufacturer’s specifications. Nuts shall be 
tightened alternately in order to develop even pressure and load on the 
gaskets and adjacent pipe. 

4.8. Setting of Valves and Valve Boxes: Valves and valve boxes shall be installed 
where shown or specified and shall be set plumb. Valve boxes shall be 
centered on the valves. Boxes shall be installed over each outside gate valve 
unless otherwise shown.  Backfill shall be carefully tamped around each valve 
and around each valve box to a distance of 4 feet on all sides of the box, or the 
undisturbed trench face if less than 4 feet. Refer to Standard Detail Nos. NC-18 
and NC-19. 

4.8.1. Valves: Valves, after delivery, shall be stored in the open position to 
prevent UV damage to the gate. The interiors of the valve must be 
cleaned of all foreign matter before installation. Valve bonnets shall be 
tightened and the hydrant and valve shall be fully opened and fully 
closed to insure that all parts are in working condition prior to installation. 
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4.8.2. Vacuum and Air Relief Valves: Vacuum and air relief valves shall be 
installed as shown in Standard Detail No. NC-13 or as directed by 
District. 

4.8.3. Blow-Offs: Blow-off valves and assemblies shall be installed in locations 
as shown on Standard Detail No. NC-11 or NC-12 as applicable. 

4.9. Bends: Bends in pipes shall be made by deflecting the pipe at the joints, by 
appropriate fittings, as shown on the plans, or as directed by District. Deflection 
of pipe shall not exceed the allowable angle specified in AWWA C600. 

4.10.  Anchorage: Adequate anchorage and thrust blocking shall be provided for all 
pipe fittings and valves. Anchors shall be as shown on the drawings in 
accordance with AWWA C600, Section 3.8. Restrained joints will always be 
used in addition to thrust blocks.  Restraining gaskets must be manufactured by 
the pipe manufacturer. Retaining glands shall be manufactured by EBAA Iron 
Works or approved equal. Refer to Standard Detail No. NC-20. 

4.11. Small Pipe Installation: All pipe shall be carefully installed to the proper lines 
and grades and, where possible, shall be sloped to permit complete drainage. 
All pipelines not in trenches shall be rigidly supported by approved hangers, 
brackets or other devices.  Unions shall be provided on each side of valves to 
permit removal.  Screwed joints shall be made with full threads using threading 
lubricant on the male threads only. All cut ends shall be reamed to full bore 
prior to assembly. 

In erecting the pipe, a sufficient number of screwed unions or flanged joints 
shall be used to allow any section or run of pipe to be disconnected without 
taking down adjacent runs. Screwed unions may be employed on pipelines 
2-1/2 inches in diameter or smaller. Flanged joints shall be employed on 
pipelines 3 inches in diameter and over, unless otherwise shown on the plans. 

5. HYDROSTATIC TESTING: Hydrostatic Testing shall be conducted according to 
AWWA C600, Section 5.2. After the backfill has been completed and compaction 
requirements met, all pipelines shall be tested for water tightness by filling with water 
at a rate to ensure that the water within the main will flow at a velocity no greater than 
1 ft/s (0.3 m/s).  Precautions shall be taken to ensure that air pockets are eliminated 
before applying hydrostatic pressure.  

 Newly installed pipelines that will have a working pressure of 150 psi or less will 
be required to hold a pressure of 200 psi for a two-hour duration.   

 Pipelines that will have a working pressure greater than 150 but less than 225 will 
be required to hold a pressure of 225 psi for a two-hour duration.   

 For pipelines that will have a working pressure of 225 or greater, the pipeline shall 
be tested at maximum working pressure for two hours.   

At no point shall the pressure be pumped up to a point beyond the fittings’ approved 
pressure rating. 

 
Any pressure loss will result in a failed test.  For a pressure test to pass, the pipeline 
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being tested will be required to hold the appropriate pressure for two hours.  The 
contractor shall use a new N.I.S.T. pressure gauge when performing the hydrostatic 
pressure test. 

The pipeline to be tested may be divided into sections which are shorter than the 
distance between valves. The length and provisions for testing shall be subject to 
approval by the District. No connection to existing active pipelines will be allowed until 
the pressure test and disinfection results are satisfactory.  

5.1. Test Pressure Restrictions: Test pressures shall: 

 Not exceed the thrust restraint designed capabilities. 

 Be of at least 2-hour duration. 

 Not exceed the rated working pressure of the pipe. When necessary, pipes 
shall be tested in segments so that this working pressure is not exceeded. 

 Not exceed the rated pressure of the valves or hydrants. 

 Not exceed the rated pressure of the valves when the pressure boundary of 
the test section includes closed resilient-seated gate valves or butterfly 
valves. 

5.1.1. Pressurization: Each valved section of pipe shall be filled with water 
slowly and the specified test pressure, based on the elevation of the 
lowest point of the line or section under test and corrected to the 
elevation of the test gauge, shall be applied by means of a pump 
connection to the pipe, in a manner satisfactory to the District. 5.1.2.
 Air Removal: Before applying the specified test pressure, air shall 
be expelled completely from the pipe, valves and hydrants. If permanent 
air vents are not located at all high points, corporation cocks at such 
points, upon approval by the District, may be installed so that the air can 
be expelled as the line is filled with water.  After all the air has been 
expelled the corporation cocks shall be closed and the test pressure 
applied. After the pressure test, corporation cocks shall be removed and 
plugged or left in place at the discretion of the District. 

5.1.3. Examination:  Any exposed pipe, fittings, valves, hydrants and joints 
shall be examined carefully during the test. Any damaged or defective 
pipe, fittings, valves, hydrants, or joints that are discovered during or 
following the pressure test shall be repaired or replaced with sound 
material, and the test shall be repeated until satisfactory results are 
obtained. 

6. FLUSHING AND CHLORINATING: For new water main installation, distribution 
system repairs and/or fire service installation and/or repair. 

After the pipe installation is complete, all dirt and foreign matter shall be removed 
from the mains by a thorough flushing through hydrants, blow-offs or other means. A 
chlorine water mixture shall then be applied by means of a solution feed chlorinating 
device. The chlorine dosage shall meet AWWA M-20 (Chlorination practices as 
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stated in Chapter #5). Chlorine residuals shall be obtained at the extremities of the 
test section and are obtained after 24 hours of contact time and flushing until the 
desired chlorine residual is obtained.  Chlorine tablets are not permitted. 

6.1. Water District staff must be present for connection to District water main; all 
valves will be opened and shut by District crews only. This includes the 
charging of the new line.  

6.2. District crews will take the first chlorine test to determine if chlorine levels meet 
AWWA standards prior to the Pressure and Chlorine 24 hour detention period. 

6.3. All water to be wasted in connection with testing and flushing shall be disposed 
of in conformance with NPDES approved methods and in conformance with 
local environmental requirements. These operations shall be done in a manner 
such that no erosion occurs and that the residual chlorine has no adverse 
impact on the environment. Upon completion of the test, District staff will 
monitor chlorine residual until the residual in the new or repaired pipe meets 
the chlorine residual of the existing distribution system in the project's 
immediate vicinity.  Flushing into the sanitary sewer requires the permission of 
the City of Pacifica. 

6.4. Samples for bacteriological testing will be taken at this time by District lab 
personnel on site.  One set of two samples will be taken and tested.  24 hours 
later, another set of two samples will be taken and tested.  Two consecutive 
sets of samples must pass before bacteriological testing is considered 
satisfactory. Any bacteriological sample not passing will require additional 
chlorination and sample sets.  

6.5. After the District reviews the test results and affirms the "absence" of bacteria in 
said test, assuring the new system meets all regulatory requirements as set 
forth in Title 22, California Department of Public Health, the tie-in to existing line 
will be allowed and, with the approval of the District's representative, the District 
will charge the line. 

6.6. For installations that include backflow devices the following procedures also 
apply: 

6.6.1. When a "passing" bacteriological test result is received by the District 
from the certified lab, the District will charge the line up to the #1 shut off 
valve of the backflow device by bleeding air through the #1 test cock. 

6.6.2. At this point, the owner or his representatives must have a certified 
backflow tester present who is on the current list of approved testers for 
the San Mateo County Health System, Environmental Health Services 
Division, to test and certify the backflow unit per Title 17 requirements. 

6.6.3. Upon completion of said test, the tester is required to fill out the County's 
Backflow Prevention Device Field Testing and Maintenance Report for 
the backflow prevention device. A copy of this report is to be sent to both 
the County of San Mateo and the Water District for review. 
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6.6.4. If the device has been certified as "passed", a County Health tag must 
be attached by said tester certifying the unit. 

6.6.5. Upon receiving approved results for said test by certified tester and 
having the device tagged with the appropriate County Health tag, the 
system will then be considered approved for use.  The responsibility at 
this time to charge the fire system will be that of the owner or his 
representative. This shall be accomplished by operating the valving on 
the backflow unit. 

6.6.6. If the device fails, the owner is responsible for all repairs and a retest is 
required prior to commencing normal operations. 

7. REPAVING: Where pipelines are installed in paved streets and traveled ways, the 
Contractor shall restore all pavement over pipelines to a standard no less than the 
condition existing before construction; however, in no case shall replaced base rock 
be less than 12 inches in thickness nor replaced A.C. be less than 3 inches in 
thickness, or, if in City, County or State rights-of-way, no less than their requirements. 
This includes seal coat, slurry seal or other similar surfacing. 

Trench repaving operations shall not be started until proper compaction has been 
obtained. Compaction testing may be required depending on City, County or State 
rights-of-way requirements. Any pavement or driveways in surrounding areas 
damaged or destroyed during construction operations shall be properly restored. 
Before paving operations are started, valve boxes or street appurtenances shall be 
adjusted to finish grade.  Base rock shall be Virgin Class II Aggregate Base. 

8. BACKFILL OUTSIDE OF TRAVELWAY: When pipelines are installed outside of a 
paved or gravel travelway, backfill the trench from the top of the initial sand backfill to 
ground surface with native material. Compact to 90% relative density as determined 
by ASTM D-1557. 
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STANDARD CONSTRUCTION DETAILS 

STANDARD DETAIL    NUMBER 
 Residential Service Connection with Fire Sprinkler (Tee Approved)  ................................... NC-01 

 Residential Service with Fire Service Upgrade (No Tee) ..................................................... NC-02 

 Standard Service Saddle Requirements ............................................................................... NC-03 

 Standard Service Reconnection ........................................................................................... NC-04 

 Double Detector Check Backflow Unit for a Private Fire Service Above 2” .......................... NC-05 

 Reduced Pressure Backflow Preventer ¾” – 2” .................................................................... NC-06 

 Standard Underground Vault Lid Assembly .......................................................................... NC-07 

 4” x 2” Pressure Reducing Station ........................................................................................ NC-08 

 6” x 4” x 2” Pressure Reducing Station ................................................................................. NC-09 

 2” Blowoff Assembly  ............................................................................................................. NC-11 

 Existing Transmission Line Blowoff Assembly ...................................................................... NC-12 

 2” Air Release / Vacuum Breaker ......................................................................................... NC-13 

 Sample Station ...................................................................................................................... NC-14 

 Standard Fire Hydrant Assembly .......................................................................................... NC-15 

 Fire Hydrant Bollards (4 Post Configuration)  ....................................................................... NC-16 

 Installation of Portable Water Meters .................................................................................... NC-17 

 Water Valve Box-Roadway Installation ................................................................................. NC-18 

 Standard Thrust Block Details .............................................................................................. NC-20 

 Standard Pipe Installation with Obstruction  ......................................................................... NC-21 

 Typical Service Installation Trench ....................................................................................... NC-22 

 Standard Trench Detail ......................................................................................................... NC-23 

 Typical Private Atmospheric Vacuum Breaker  

  
  


