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Water & Sewer Utilities 
851 Martin Avenue, Santa Clara 95050 

Section 02071—Water Mains and Services 

Section 02071 Water Mains and Services 
1. General 
1.1. Purpose  

The purpose of this document is to establish the minimum acceptable requirements for the 
materials and the construction of new or rehabilitated public potable and recycled water mains 
within the City of Santa Clara. This specification does not include, but may reference, 
additional requirements from other ordinances, codes, design criteria, standards from the 
Department of Water & Sewer Utilities and other departments of the City of Santa Clara. More 
stringent requirements may be imposed by the City based on specific project conditions or on 
the City approved improvement plans. 

1.2. Design  

Water facilities shall be designed in accordance with accepted engineering principles and shall 
conform to the City’s Design Criteria, Potable and Recycled Water System Rules and 
Regulations, Division of Drinking Water (DDW) regulations, American Water Works Association 
(AWWA) Standards, South Bay Water Recycling (SBWR) Rules and Regulations, City 
Standard Details and these Standard Specifications.  

The Contractor shall verify that the location of off-site services and appurtenances are 
coordinated with the onsite systems and points of connection.  

1.3. Permitting  

No work shall be performed on any public utility prior to the issuance of an encroachment 
permit from the Department of Public Works and City approved plans for construction of water 
utilities that comply with the latest edition of the Water & Sewer Utilities Potable and Recycled 
Water System Rules and Regulations, Public Water System Notes, and Water Standard 
Details and Specifications. In addition, prior to the City's issuance of Occupancy, the applicant 
shall construct all public water utilities per the approved plans.  

1.4. Regulatory Compliance 

The work, including construction operations, shall comply with all applicable regulations of the 
City of Santa Clara, the County of Santa Clara, South Bay Water Recycling, the State of 
California, and any other regulatory body with jurisdiction over any part of the work. 



Water Mains and Services, Last Revised 06/02/2017  Page 2 of 19 

1.5. Working Conditions, Safety and Competancy 

Contractor shall be responsible for initiating, maintaining and supervising all safety precautions 
and programs in connection with Work. Contractor shall comply with all safety requirements 
specified in any safety program established by City, or required by state, federal or local laws 
and ordinances. Contractor shall be responsible for all damage to Work, property or structures, 
all injuries to persons, and all damage and interruptions to City’s operations, arising from the 
performance of Work of the Contract Documents. Except as otherwise expressly approved by 
City in writing, Contractor shall at all times perform all Work in a manner which does not 
interrupt, damage or otherwise adversely impact any existing City facilities or operations.  

Contractor shall designate a qualified and experienced safety representative at the Site whose 
duties and responsibilities shall be the prevention of accidents and the maintaining and 
supervising of safety precautions and programs. 

Supervisors, security guards, safety personnel and employees who have unescorted access to 
the Site shall possess proficiency in the English language in order to understand, receive and 
carry out oral and written communications or instructions relating to their job functions, 
including safety and security requirements. Provide English-speaking personnel on the job to 
work with the Inspector at all times during flushing, chlorinating, dechlorinating, and sampling. 
There shall be radio communication between injection pump operator and personnel operating 
blow-offs and valves. 

Contractor shall employ, and shall permit its Subcontractors to employ, only competent and 
skillful personnel to do Work. If City notifies Contractor that any of its employees, or any of its 
Subcontractors’ employees on Work is incompetent, unfaithful, disorderly or profane, or fails to 
observe customary standards of conduct or refuses to carry out any provision of the Contract 
Documents, or uses threatening or abusive language to any person on Work representing City, 
or violates sanitary rules, or is otherwise unsatisfactory, and if City requests that such person 
be discharged from Work, then Contractor or its Subcontractor shall immediately discharge 
such person from Work and the discharged person shall not be re-employed on the Work 
except with consent of City. 

1.6. Existing Facilities 

Existing facilities shall be protected in place unless otherwise specified in the approved plans. 
Any damage done to existing utility lines shall be reported to the respective utility owner by the 
contractor, and any repair work required shall be performed by the contractor or a repair crew 
authorized by the utility owner. All repair work will be approved by the utility owner and the City 
prior to backfilling. 

It is the Contractor’s responsibility to verify the location of all existing utilities with the 
appropriate utility agencies prior to the commencement of construction. Contractor shall notify 
all public and private utility owners 48 hours prior to commencement of work adjacent to the 
utility. Contact Underground Service Alert (USA) at 811 or 800-227-2600. 
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Closed circuit television (CCTV) inspection of an existing sewer main shall be required before 
and after construction for any trenchless (e.g. horizontal directional drilling, jack and bore, etc.) 
utility main or service installation that crosses an existing sewer main and/or sewer laterals. 
Refer to City requirements for CCTV inspection for additional information. 

1.7. Inspection 

The  Water & Sewer Utilities Department shall inspect all public water utility installations and 
separations from all other improvements encroaching upon public water utilities. No work on 
any existing or proposed water facility shall be performed without the consent of Engineer and 
the   Water & Sewer Utilities Inspector. Work or material that does not conform to the 
specifications will be rejected at any stage of the work. The Contractor shall remove and/or 
reconstruct any part of the work that has been improperly executed at their own expense. 

All inspections shall be performed during City standard working hours or as described on the 
City encroachment permit for the work. No overtime or night work will be allowed without prior 
written approval by the Engineer. The Contractor shall submit the overtime request to the 
Engineer at least four (4) weeks in advance of the requested overtime dates. Overtime will only 
be considered if the work cannot be performed during standard working hours. The Contractor 
must demonstrate the need to justify the overtime work and perform any investigation needed 
to support the request. 

1.8. Scope of Work 

The work shall include the furnishing of all labor, materials, tools, equipment, and incidentals 
required to construct and complete in an efficient and workmanlike manner the installation of 
public water mains and related facilities in accordance with the Plans and Specifications. 
Public water facilities include but are not limited to all those facilities including the water main, 
valves, fittings and appurtenances complete in-place to the back of meters and/or backflow 
prevention devices. All materials shall be domestic made. 

1.9. Additional Definitions and Terms 

Refer to Section 00050 of the General Provisions for definitions and terms. In addition, the 
following definitions and terms are used herein. 

• "A.S.T.M." shall mean the American Society for Testing and Materials. 

• "AWWA" shall mean the American Water Works Association, and it is intended that the 
current requirements of their standards shall govern throughout, unless otherwise 
herein specified. Such AWWA requirements shall be used in their entirety unless 
otherwise noted. 

• "DDW" shall mean California State Water Resources Control Board Division of Drinking 
Water. 

• "Engineer" shall mean the Director of Water & Sewer Utilities of the City of Santa Clara, 
or designee.  
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• “Plans” shall mean City approved plans issued with the City of Santa Clara 
Encroachment Permit.  

• “SBWR” shall  mean South Bay Water Recycling.  

• “Water” shall mean potable and recycled water unless otherwise noted. The standard 
specifications are intended to apply to potable water and recycled water system owned 
or operated by the City of Santa Clara.  

2. Materials 

2.1. Specifications 

All Materials, equipment, or products that will be in contact with drinking water (potable water) 
shall be tested and certified as meeting the specifications of NSF/ANSI 61 Standard in 
accordance with California Code of Regulations, Title 22, Section 64591. Examples include, 
but are not limited to, valves, pumps, flow meters, protective materials (coatings, linings, 
liners), joining and sealing materials, pipes, tanks, pipe fittings, filters, cleaning chemicals and 
lubricants. 

All materials, equipment, or products that will be in contact with drinking water (potable water) 
or may contain lead shall be tested and certified as “lead-free” per California Health and Safety 
Code Section 116875. 

2.2. Ductile Iron Pipe 

Ductile iron pipe shall be Pressure Class 350 conforming to AWWA Standards C150 and C151. 
When specified on the approved plans or by the  Water & Sewer Utilities Department, Special 
Thickness Class 53 ductile iron pipe shall be used. 

Unless otherwise specified in the special provisions, ductile iron pipe shall receive an asphaltic 
coating as specified in AWWA Standard C151 and a cement lining conforming AWWA Standard 
C104. Ductile iron pipe and fittings shall be wrapped with an approved polyethylene 
encasement per AWWA Standard C105.  

All ductile iron pipe joints shall be mechanically restrained. All ductile iron pipe shall be:  

• Tyton Joint ductile iron pipe with Field-Lok gaskets by U.S. Pipe or Sure Stop 350 
gaskets by McWane,  

• Fastite Joint ductile iron pipe with Flex-Ring Joint Pipe by American Ductile Iron Pipe, or  

• Approved equal.  

As an alternative, joints may be restrained with EBAA Iron Megalug restraints, Tyler Union MJ 
C153 restraints or approved equal.  
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Mechanical joint bell, flange, bolts, follower gland-sealing gasket and accessories shall 
conform to the requirements of AWWA Standard C-111. Bolts shall be Type 316 stainless steel, 
Class 2, conforming to ASTM F593 for bolts and ASTM F594 for nuts.  

All rubber gaskets and rings shall be ethylene propylene diene monomer (EPDM). When 
specified on the approved plans or by the  Water & Sewer Utilities Department, nitrile or Viton 
chemically resistant gaskets shall be used. 

2.3. Polyvinylchloride Pipe 

Polyvinylchloride pipe (PVC) shall conform to the requirements of the latest revision of the 
AWWA Standards C900 and C905, and shall be minimum of Pressure Class 200 psi and 
dimension ratio of 14, ductile iron pipe equivalent outside diameter and rubber ring mechanical 
joints. Recycled water pipes shall be purple or wrapped with purple polywrap. Use of PVC for 
potable water pipes shall require approval from the Director of the  Water & Sewer Utilities 
Department. 

2.4. Ductile Iron Fittings  

Ductile iron compact mechanical joint fittings shall be used on all ductile iron and 
polyvinylchloride pipelines and shall conform to AWWA Standard C153, latest revision, in 
material, body thickness, and radii of curvature. Mechanical joint fittings shall be cement-lined 
in accordance with AWWA Standard C104, latest revision. Flange ends, except as required by 
the Plans or the  Water & Sewer Utilities Standard Drawings, may be substituted only after 
approval of the Engineer. Ductile iron fittings shall be wrapped with an approved polyethylene 
encasement per AWWA Standard C105. 

2.5. Epoxy Coatings 

Epoxy coatings for fittings when required in the approved Plans shall be 8 mils minimum 
thickness fusion epoxy and shall be subjected to thickness and discontinuity (holiday) testing 
at the discretion of the Engineer. The application of the coating and preparation of the 
substrate shall be in accordance with the manufacturer's recommendations. 

2.6. Gate Valves 

Gate valves shall be interior and exterior epoxy-coated, resilient seat gate valves with 316 
stainless steel fasteners and trim, non-rising stem, open left, two-inch (2") square wrench nut 
and with 316 stainless steel retainer nut inside, in accordance with AWWA Standards C509 
and C550. All rubber material shall be EPDM. The valves shall have ends designed to join 
directly with the type of pipe or fitting being used or with ends called for on the Plans. 

2.7. Valve Boxes 

Gate valve boxes shall be per the Water and Sewer Utilities Standard Drawings.  Covers shall 
be marked "Water" for potable water boxes, “Recycled” or “Recycled Water” for recycled water 



Water Mains and Services, Last Revised 06/02/2017  Page 6 of 19 

boxes. Valve risers shall be a single length of eight-inch (8") diameter polyvinylchloride pipe - 
SDR 35. 

2.8. Insertion Valves 

When the work requires isolation of the existing water main and no isolation valves are located 
near the limits of work, the Engineer may require the installation of an insertion valve to 
facilitate the work without causing an interruption in service.  

In this case, the Contractor shall prepare the trench and expose the existing main as directed 
by the Engineer or the   Water & Sewer Utilities Inspector. The City or its approved Insertion 
Valve Contractor shall install the insertion valve at the Contractor’s expense. The Contractor 
shall backfill and restore the pavement pursuant to the requirements set forth in the relevant 
sections of this documents. 

2.9. Transition Coupling 

Transition couplings for connecting to existing water mains shall be Krausz Hymax Grip or 
approved equal. 

2.10. Blowoff Boxes 

Valve boxes for manual blowoff assemblies shall be the same as item number 2.6 VALVE 
BOXES. Covers shall be marked "Water" for potable water boxes, “Recycled” or “Recycled 
Water” for recycled water boxes. 

2.11. Fire Hydrants 

Fire hydrants shall be furnished with buries with inlets that shall be mechanical joint. All 
hydrants shall be fusion epoxy-lined on the interior and the exterior shall be coated pursuant to  
Water & Sewer Utilities Standard Drawings. All hydrants shall have National Standard hose 
threads on outlets and 1-1/8" pentagonal tips on caps and valve stems. Hydrant bury shall be 
30" to 48" long with 6" inlet. 

2.12. Hydrant Riser (Extention) 

Hydrant risers or extension shall be with localized breakoff scoring on the exterior near each 
flanged end. Break-off bolts shall be hollow. 

2.13. Flanges 

Steel pipe flanges shall conform to the requirements of AWWA Standard C207, Class D. Bolts 
shall be Type 316 stainless steel, Class 2, conforming to ASTM F593 for bolts and ASTM F594 
for nuts. Flange and bolt coatings shall match adjacent pipe. Gaskets shall be full face rubber. 

2.14. Insulating Flanged Joints 

Each insulating flange set shall consist of a full-face central gasket, a full-length sleeve for 
each flange bolt, and two insulating washers with two steel washers for each bolt. The ring 
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type central gasket shall be 1/8" thick sheet packing, having a high dielectric constant. Bolt 
sleeves shall be plastic (polyethylene) and insulating washers shall be constructed of fabric 
reinforced phenolic resin. The complete assembly shall have an ANSI pressure rating equal to 
that of the flanges between which it is installed. 

2.15. Casings for Water Mains 

Steel casings utilized for boring and jacking for water mains shall be smooth steel pipe 
conforming to AWWA C200, fabricated in sections for welded field joints and be the size shown 
on the Plans. Field joints shall be full circumferencial welded butt joints.  

2.16. Casing Insulators 

Insulators utilized for electrical isolation shall be 12" wide, two-piece steel band type. Each 
insulator shall have an insulating liner with a thick retainer type edge to isolate the steel bands 
from the carrier pipe. Insulating runners shall be 1" wide steel capped with molded rubber or 
polyester fiberglass. Insulator spacing shall be determined by the Contractor according to 
manufacturer's recommendations for each pipeline alternate and approved by the Engineer. 
The outside diameter of the casing insulator skids shall be sufficient height to isolate all 
portions of the carrier pipe from the casing. 

2.17. Casing End Seals 

After installation of the carrier pipe and sand is blown to fill the annular space, the ends of the 
casing shall be sealed. End seals shall be pull-on type, S-shaped, constructed of 1/8" minimum 
highly flexible synthetic rubber. Each end seal shall be furnished with two 1/2", 14-gauge 
stainless steel bands for banding the seal to the casing and carrier pipe. 

2.18. Portland Cement Concrete 

Portland cement concrete for hydrant bases; thrust blocks and anchors shall conform to the 
requirements of Section 90, "Portland Cement Concrete," of the Standard Specifications and 
specified herein. The concrete shall be Class "B" containing six (6) sacks of Portland cement 
per cubic yard of concrete. The grading of the combined aggregate shall conform with the 
requirements of three quarter inches (3/4") maximum. The addition of calcium chloride for high 
early strength concrete shall not be permitted. See standard details for required slump. 

2.19. Bitumastic 

Bitumastic for coated couplings, rods, fittings and joints shall conform to the requirements of 
Bureau of Reclamation Specification CA-50. 

2.20. Tracer Wire 

Tracer Wire for all pipes shall be RHW #12 AWG solid copper wire. Direct bury wire connector 
shall be 3M #9756 or bulk pack #dbr-6. 
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2.21. Poly Wrap 

All ductile iron pipe shall be wrapped with polyethylene. Poly Wrap shall be 8 mil low-density or 
4 mil high-density polyethylene film installed per AWWA Standard C105. Purple poly wrap shall 
be used for recycled water pipes.  

When specified on the approved plans or by the  Water & Sewer Utilities Department, V-Bio 
Enhanced Polyethylene encasement for ductile iron pipe shall be used. 

2.22. Pipe Marking Tape  

All pipes shall be installed with pipe marking tape. Tape shall be 3” width, 4 mil, non-
detectable. 

• For potable water mains and services, use blue tape. 

• For recycled water mains and services, use purple tape.  

2.23. Nuts, Bolts & Washers 

Use 316 stainless steel bolts, nuts, and washers for all bolted connections. Bolts shall be Type 
316 stainless steel, Class 2, conforming to ASTM F593 for bolts and ASTM F594 for nuts. 

2.24. Chlorine 

Hypochlorite shall conform to AWWA Standard B300. 

2.25. Tapping Saddles 
• Tapping Saddles (DIP, CIP, PVC, AC water main) 

o JCM 432 All Stainless Steel Tapping Sleeve 
• Welded Steel Tapping Saddles; Saddle shall meet AWWA C223 and Manual M-11 

o Romac FTS445 Fabricated Steel Tapping Sleeve 
o JIFCO Fabricated Steel Tapping Sleeve 

For recycled water steel transmission mains, use tapping saddle rated for 300 psi.  

2.26. Foster Adaptor 

Foster adaptors shall meet the ductile iron and working pressure specifications of AWWA 
compact fittings, ANSI/AWWA C153/A21.53 and C110/A21.10 — American National Standard 
for Ductile Iron Compact Fittings, 3-Inch Through 36-Inch (76mm Through 914mm) for Water 
Service. Use Foster Adaptor by Infact Corporation or approved equal. 

2.27. Pipe Protection (Steel Pipes) 

Apply a coating system designed for the corrosion protection of field joints, fittings, and 
specialty piping in accordance with AWWA C-209. Use Polyken #930/934 or approved equal. 
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2.28. Miscellaneous Services 

Material for water services shall comply with the  Water & Sewer Utilities Standard Drawings. 

2.29. Sand for Beding or Backfill 

Sand shall be clean and free from clay and organics. It shall be a clean, hard, durable material 
resulting from natural disintegration and abrasion of granite, quartz, or similar hard rock or by 
the processing of completely friable sandstone. It shall have a sand equivalent value of not 
less than 35. The percentage composition by weight as determined by laboratory sieves shall 
conform to the following grading limits or approved equal: 

Quail Hollow Utility/Trench Sand (#271) 

Sieve Size 
Quail Hollow 
Utility Sand % 
Passing 

½” 100 
#4 100 
#8 99 
#16 96 
#30 87 
#50 57 
#100 12 
#200 4 

Organic Impurities: Lighter than Plate 3 

Sand Equivalent: 70 

pH: 7.8 

Chloride Content: 2.2 ppm 

Sulfate Content: 9.6 ppm 

Coefficient of Uniformity: 2.3 

Resistivity (ohms-cm): 48,000 

2.30. Bedding, Backfill and Pavement 

Trench backfill, imported bedding material, imported backfill, water and pavement shall be as 
specified in the Technical Provisions of the Standard Specifications for Public Works 
Construction issued by the Department of Public Works except that there shall be four inches 
minimum sand bedding in the bottom of the trench and a minimum of twelve inches of sand 
over the top of the water pipe. 
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2.31. Approval of Equivalents 

If materials other than those specified on the Plans or these Specifications are to be 
considered, a description, including manufacturer's specifications, shall be supplied to the 
Engineer or   Water & Sewer Utilities Inspector for evaluation. Only those materials which are 
compatible with the existing water system and have the City’s written approval will be allowed. 

2.32. Construction Submittals 

Prior to the use of any material, the contractor shall submit the following: 
1. Working drawings and manufacturer’s data showing the layout of all water lines, pipe 

lengths, location and angle of bends, joint locations, and class of pipe.  
2. Working drawings and manufacturer’s data showing unit assembly, operators, component 

parts, dimensions, and net weight. 
3. Manufacturer’s catalog data and details on the proposed pipe and fittings including joint 

details. 
4. Details of end connections. 
5. Manufacturer’s installation, and operation and maintenance instructions. 
6. Test records. 
7. Any other items requested by City in relation to a material, part, fitting or appurtenance 

included in the approved plans.  

2.33. Delivery and Storage or Handling 

All materials shall be delivered and distributed at the site by the Contractor. Materials furnished 
by the City shall be picked up by the Contractor shall be picked up by the Contractor at points 
designated by the   Water & Sewer Utilities Inspector.  

Water pipe, fittings, hydrants and valves must be carefully handled at all times. Only suitable 
and proper equipment and appliances shall be used for the safe loading, hauling, unloading, 
handling and placing of materials. Pipe loaded on trucks or stacked one upon another shall be 
supported on wooden blocking. Pipes must be capped at the ends while in storage or during 
staging to prevent contamination. 

In distributing pipe and fittings at the site of work, each piece shall be unloaded with care 
opposite or near the place where it is to be laid in the trench. Under no circumstances shall 
such material be dropped, skidded or rolled against pipe or fittings already on the ground. 
Chain slings are not permitted.  

Special care shall be exercised so that the coating on pipe, valves and fittings will not be 
damaged. Should any part of coating or lining of the pipe or fitting be damaged, the repair shall 
be equal to, or better than the original coating or lining and the repair shall be done in 
accordance with the manufacturer’s recommendation or in accordance with the applicable 
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standards specified for the work to the satisfaction of the Engineer or   Water & Sewer Utilities 
Inspector. 

3. Construction Method 

3.1. General 

Trench excavation, backfill, bedding, drainage and water, and pavement replacement shall be 
performed as specified in the City Standard Specifications except that there shall be six inches 
(6”) minimum sand bedding in the bottom of the trench and a minimum of twelve inches (12”) 
of sand over the top of the water pipe. 

3.2. Preconstruction Meeting 

Prior to the initiation of construction activities on any public water facility, the Contractor shall 
hold a pre-construction meeting with the   Water & Sewer Utilities Inspector and Engineer. The 
Contractor shall give two (2) working days' notice to the City's  Water & Sewer Utilities prior to 
making connections to existing water facilities.  

3.3. Existing Facilities 

Prior to excavation of utility trenches, the Contractor shall pothole all existing utilities adjacent 
to and crossing the proposed water lines to verify their horizontal and vertical locations.  

If an Underground Facility is uncovered or revealed at or contiguous to the Site which was not 
shown or indicated in the plans or in information on file at USA or is otherwise reasonably 
available to Contractor, then Contractor shall, promptly after becoming aware thereof and 
before further disturbing conditions affected thereby (and in no event later than seven Days), 
and prior to performing any Work in connection therewith (except in an emergency as required 
by the City Standard Specifications), identify the owner of such Underground Facility and give 
written notice to that owner and to the City. During such time, Contractor shall be responsible 
for the safety and protection of such Underground Facility. 

At all times, the manipulation of existing valves shall be performed solely by City  Water & 
Sewer Utilities personnel. 

3.4. Work Involving Asbestos-Cement Pipe 

Field cutting and machining operations involving asbestos-cement pipe shall be in compliance 
with OSHA Asbestos Standards. 

Power-driven saws and abrasive discs shall not be used for the dry cutting or beveling of 
asbestos-cement pipe. 

Pressure or "wet" tapping of asbestos-cement pipe shall be positive purge, blowoff or other 
type that allows pipe cuttings to be flushed from the pipe. 
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3.5. Pipe Laying 

All pipes shall be laid to conform to AWWA Standards C600 and C603. All pipes shall be laid 
true to line and grade as shown on the Plans or as directed by the Engineer to pass existing 
obstructions. Before any length of pipe is laid, it shall be carefully inspected for defects. No 
pipe or other material which is cracked or shows other defects shall be installed. 

Clearances 
a. Two feet minimum vertical clearance for open trench construction between water 

and recycled water mains and services and other facilities unless otherwise noted on 
the plans. 

b. Five feet minimum vertical clearance for horizontal directional boring construction 
between water and recycled water mains and services and other facilities unless 
otherwise noted on the plans. 

c. Ten feet minimum horizontal clearance between water and recycled water mains and 
services and sanitary mains and services and trees. Clearance is measured from 
outside edge of pipe to outside edge pipe. 

d. Five feet minimum horizontal clearance between water and storm mains and laterals 
and other general utilities or facilities. Clearance is measured from outside edge of 
pipe to outside edge pipe or facility. 

e. Five feet minimum horizontal clearance between water mains and laterals and dry 
utility, fiber optic and communication lines or facilities. Clearance is measured from 
outside edge of pipe to outside edge pipe or facility.  

f. Potable water mains shall cross over recycled water, sanitary sewer and storm drain 
mains and services at a minimum angle of 45 degrees from normal. Joints for 
potable water mains shall not be placed within eight feet of a wet utility crossing.  

All pipe valves and fittings must be carefully wiped out and cleaned, as they are being laid so 
that no earth or rubbish may become lodged inside. Every open end of installed pipe shall be 
capped or plugged with an approved fitting at all times when work is suspended, at the close of 
the workday and as directed by the Engineer or   Water & Sewer Utilities Inspector. 

Pipe must be given a solid, uniform bearing in the bottom of the trench. Blocking or supporting 
pipe on earth mounds will not be permitted. Whenever it is necessary to use a short length of 
pipe at a fitting or valve, the minimum length shall be thirty-six inches (36"). If it is necessary to 
cut pipe, said cut shall be made with an approved pipe cutter.  

No deflection will be permitted at joints where water pipe is joined to cast iron fittings or valves. 
In all other cases, deflections will be permitted up to the maximum allowed by the 
manufacturer's recommendation. All pipes shall be wrapped with polyethylene. 
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Tracer Wire 

Tracer wire shall be installed in the trench for all pipe materials, taped to the top of the water 
main with 12” min. slack inside all valve boxes, and spliced to any existing tracer wire. For 
connection to existing trace wires, place wires in waterproof direct bury wire connector.  The 
wire shall be insulated and shall be laid along the top of the pipe. The wire shall be installed so 
that there is no direct contact between the copper and any other metal in the trench. 

3.6. Joints 

All joints shall be assembled to conform to AWWA Standards C600 and C603. All joints shall 
be water tight and shall be made by competent workers. Unless otherwise specified on the 
Plans or in these Specifications, joints may be of any of the types listed below which are 
consistent with the type of pipe being used, except that joints shall in no case be caulked with 
cement. 

3.7. Mechanical Joints 

The last eight inches (8") of the outside of the spigot and inside of the bell of mechanical joints 
shall be thoroughly cleaned of all foreign material. Mechanical joints shall be per AWWA C110 
and installed according to the manufacturer specifications. 

3.8. Insulating Flanged Joints 

All insulating components of the insulating flanged gasket set shall be cleaned of all dirt, 
grease, oil and other foreign materials immediately prior to assembly. Bolt holes in mating 
flanges shall be properly aligned at the time bolts and insulating sleeves are inserted to 
prevent damage to the insulation. After flanged bolts have been tightened, each insulating 
washer shall be inspected for cracks or other damage. All damaged washers shall be replaced. 
After assembly, resistance between each bolt and flange shall be measured with an approved 
ohmmeter, and the minimum resistance shall be 50,000 ohms. Where the insulating joint is 
assembled in the shop and shipped as a unit, resistance shall be measured in the shop 
between the flanges and between each bolt and flange and shall meet the above 
requirements. All insulating flanged joints shall be coated as shown on the  Water & Sewer 
Utilities Standard Drawings and specified herein. 

3.9. Setting Valves, Fittings and Hydrants 

Gate valves shall be set with stems in vertical position and provided with valve boxes.  

Fire hydrants and fire hydrant connections shall be installed where indicated on the Plans, 
except where the Engineer directs that they shall be relocated to avoid an obstruction. The 
Contractor shall make such relocations at the time of reconstruction and without additional 
compensation. Each hydrant shall be installed in accordance with the  Water & Sewer Utilities 
Standard Details for hydrants or as shown on the Plans.  
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3.10. Combination Air Relief / Vacuum Valves and Blowoffs 

Combination Air relief / vacuum valve and blowoff assemblies shall be located as shown on the 
Plans and installed in accordance with the  Water & Sewer Utilities Standard Details and 
AWWA standards. 

3.11. Painting 

All metals anodic to ductile iron that are not adequately protected against corrosion by a 
suitable protective coating shall be carefully cleaned and given a suitable protective coating of 
a good quality bitumastic coating. This coating shall be allowed to cure before the material is 
covered with polyethylene wrap or backfill material. 

All valves, flexible coupling adapters, and flexible couplings shall be fusion epoxy coated 
pursuant to Section 2.31 and shall be subjected to thickness and discontinuity (holiday) testing 
at the discretion of the Engineer. 

Bolts, nuts, washers, and any other metallic elements exposed to the soil shall be coated with 
bitumastic in accordance with Paragraph C-20, entitled "Bitumastic", of the Standard 
Provisions of the Standard Specifications for Public Works Construction issued by the 
Department of Public Works. 

All Water services shall be painted Dunn Edwards Paint #0011-0124-06181, Santa Clara 
Mission Sand AristoShield High Gloss (AristoShield 70/High Gloss) or approved equal.  

All Fire services shall be painted fire safety red. 

All Recycled water services shall be painted purple (PANTONE 512). 

3.12. Thrust Blocking or Joint Thrust Restraints 

All pipe shall be mechanically restrained. Thrust blocks and anchor blocks shall conform to  
Water & Sewer Utilities Standard Details or as directed by the Engineer or   Water & Sewer 
Utilities Inspector. 

3.13. Pressure Tests 

Each run of pipe between two (2) sectionalizing valves or between a valve and a cap or plug or 
as directed by the Engineer shall be hydrostatically tested per AWWA standards. Only one (1) 
run of pipe shall be tested at a time, but the pressure may be applied through sections of pipe 
already tested. Services and fire hydrant runs may be tested individually or with the sections of 
water main. It is the intention of these tests to test the water tightness of the closed gate valves 
as well as the piping.  

The Contractor shall furnish all necessary equipment and labor to perform the pressure tests. 
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The hydrostatic test pressure shall be two hundred (200) pounds per square inch, based on 
the elevation of the highest point of the section under test and corrected to the elevation of the 
test gauge. 

The test pressure shall be maintained for not less than two (2) hours. No pressure drop is 
permissible. The Contractor shall at his own expense take whatever steps are necessary to 
eliminate the leakage, after which the test shall be repeated as often as necessary until 
acceptable results are obtained. 

3.14. Disinfecting and Flushing Water Lines 

Disinfecting of the completed work, including all pipelines, valves, and fittings, shall be 
performed by the Contractor, who will supply all materials, equipment, 

supplies and labor required for the operation. The required concentration of chlorine 
throughout the main is one hundred (100) parts per million. The pipe line shall be disinfected in 
accordance with AWWA Standards B300 and C651, the City of Santa Clara  Water & Sewer 
Utilities Policy and Procedures, M-19 for Disinfection of Potable Water Mains, and as follows: 

A. Continuous-Feed, Liquid Chlorine Solution Method 
• Preliminary Flushing: Fill new water main slowly to remove all air pockets and then flush 

all foreign matter from mains, branch runs, hydrant runs and installed services. Flushing 
velocities and volumes shall be per City Policy and Procedure M-19. 

• Chlorinating the Main: Potable water shall be supplied from a temporary backflow-
protected connection to the existing distribution system or other source approved by the 
City. Introduce liquid chlorine solution in accordance with AWWA standards to assure 
uniform distribution through the facilities at the proper concentration. The liquid chlorine 
shall be introduced immediately downstream of the temporary backflow device at the 
source water. The sanitizing solution shall be held in the facilities for a period of twenty-
four (24) to forty-eight (48) hours. At the end of the holding period, the residual free 
chlorine shall be a minimum of twenty-five (25) parts per million throughout the facility. If 
the residual free chlorine is less than 25 parts per million, the Contractor shall repeat 
disinfection procedures at Contractor’s expense. After disinfection is completed and 
minimum residual free chlorine verified, each service, hydrant run, branch run and dead 
end shall be flushed until the residual chlorine is less than one (1) part per million or is 
no greater than the concentration of chlorine in the water supplied for flushing.  

B. Discharge Requirements 
• It shall be unlawful to discharge any chlorinated water from the flushing operations into 

any storm drain or natural outlet or channel without a valid National Pollution Discharge 
Elimination System permit. The Contractor shall discharge the chlorinated water into a 
sanitary sewer manhole or other approved opening in a City sanitary sewer collection 
system. No person shall discharge any liquid having a pH lower than six (6) or more 
than twelve and one-half (12.5) into the sanitary sewer system  
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3.15. Bacteriological Testing 

Samples shall be collected and tests conducted by City in accordance with AWWA Standard 
C651 and City of Santa Clara Water Utility, Special Standard Operating Procedure. Samples 
shall be taken at representative points as required by the  Water & Sewer Utilities Department. 
Sampling shall only be performed between Monday and Wednesday of the work week unless 
otherwise allowed by the   Water & Sewer Utilities Inspector.  

The new facilities shall remain isolated and out of service until satisfactory test results have 
been obtained which meet the requirement of the Division of Drinking Water and the Engineer 
has accepted the results as indicative of the bacteriological condition of the facilities. If 
unsatisfactory or doubtful results are obtained from the initial sampling, the disinfection 
process shall be repeated until acceptable test results are reported. The follow-up sampling 
costs shall be borne by the Contractor. This additional cost may include Time and Materials for 
City Operations staff and shall be paid by the Contractor. 

3.16. Connection to Existing Mains 

The Contractor shall make connections to existing mains where indicated on the approved 
Plans. The newly installed facilities shall be isolated from the City system until all hydrostatic 
testing, disinfection procedures and bacteriological testing is completed and accepted by the 
City. If isolation is provided by a closed gate valve, pressure testing for leakage in the new 
facilities shall only be conducted after bacteriological acceptance. 

The Contractor shall designate method and sequence of connecting to existing mains to 
minimize contamination danger. Sequencing shall be reviewed and approved by the City  
Water & Sewer Utilities Department prior to implementation. Connections to existing valves 
prior to obtaining satisfactory leakage and pressure tests of the new facilities shall be at the 
Contractor's risk. 

The City assumes no responsibility for the water tightness of existing valves. 

Service in existing mains can be interrupted only upon authorization of the Engineer, who will 
specify time and duration of the outage. The Contractor shall notify all affected users in writing 
at least seventy two (72) hours in advance of service interruption using printed forms provided 
by the City. The Contractor shall notify the City’s  Water & Sewer Utilities personnel at least five 
(5) business days in advance to schedule valve closing for service interruption. Manipulation of 
new or existing valves shall only be done by City  Water & Sewer Utilities personnel. 

3.17. Pipe Welding 

A steel saddle shall be welded on prior to any hot tapping operations on steel pipe. All field 
welding shall conform to AWWA C206.  

After the welded field joint has been completed, if the pipe has been coated or lined, the joint 
shall be coated and lined with a coating system compatible with that on the body of the pipe, in 
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accordance with the requirements for field repairs stated in the appropriate AWWA coating or 
lining standard.  

3.18. Project Record Documents 

Prior to the completion of the project and final sign-off of the encroachment permit, the 
Contractor shall provide to the Engineer or the  Water & Sewer Utilities Inspector a set of 
project record documents conforming to the as-built requirements in the  Water & Sewer 
Utilities Standard Details and in accordance with the City Standard Specifications. 

4. Abandonment Prodedures 
4.1. Water Main Abandonment 

Water & Sewer Utilities Inspector (Office: 408-615-2063) shall be notified prior to abandonment 
of any water facility to coordinate the water main shutoff and inspect the abandonment. The 
location of any pipe cut shall be verified in the field with the Water inspector. It is the 
contractor’s responsibility to expose the existing water main and prepare the site for the 
abandonment. The following steps summarize a basic water main abandonment procedure. 
Additional requirements may be directed by the Water inspector during construction: 

• Isolate the main in the location of the abandonment. Only City personnel is permitted to 
operate water valves on the existing main.  

• Remove the tee connection (if applicable) and use an appropriately sized plain piece of 
pipe and two restrained couplings to restore the pipe as required by Water inspector. 

• Cut the abandoned main two feet minimum away from the active main (a section 
removed) to allow for further separation between the active and abandoned mains. The 
abandoned main shall be filled with slurry. The pipe ends shall be securely sealed with a 
watertight plug of concrete at least one foot thick (concrete cap). 

• A concrete thrust block shall be poured at the end of the cap on the abandoned main 

• Polywrap shall be placed over all metallic fittings on the active main and mastic shall be 
placed over all stainless steel bolts. 

• Backfill and restore the roadway in accordance with City standards when the 
abandonment work is complete. 

4.2. Small Water Service (2” and Smaller) Abandonment 

Water & Sewer Utilities Inspector (Office: 408-615-2063) shall be notified prior to abandonment 
of any water facility to coordinate the water main shutoff and inspect the abandonment. The 
location of any pipe cut shall be determined in the field with the Water inspector. It is the 
contractor’s responsibility to expose the existing water main and prepare the site for the 
abandonment. The following steps summarize a basic water service abandonment procedure. 
Additional requirements may be directed by the Water inspector during construction: 
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• Shut off the corporation stop at the main by City personnel only. Cut existing service line 
at the corporation stop and remove a minimum two foot segment of the existing service 
line. Remove corporation flair nut and install cap, wrap with 10 mil PVC tape. Remove 
abandoned service line if noted on plans.  

• At the existing water main connection, place 10mil PVC tape over the corporation stop. 

• The existing service line to remain in the ground, shall be cut two feet below finished 
grade at the meter location.  

• Contractor to remove all water services and coordinate with the Water inspector to 
salvage the water meters and backflow prevention devices back to the City. After the 
services are removed, remove the entire meter box/vault, backfill the excavation, and 
restore surface in accordance with City standards and requirements. 

• Backfill and restore the roadway, as needed, in accordance with City standards when 
the abandonment work is complete. 

4.3. Large Service (3” and Larger) Abandonment 

Water & Sewer Utilities Inspector (Office: 408-615-2063) shall be notified prior to abandonment 
of any water facility to coordinate the water main shutoff and inspect the abandonment. The 
location of any pipe cut shall be verified in the field with the Water inspector. It is the 
contractor’s responsibility to expose the existing water main and prepare the site for the 
abandonment. The following steps summarize a basic water service abandonment procedure. 
Additional requirements may be directed by the Water inspector during construction: 

• Isolate the main in the location of the service abandonment. Only City personnel is 
permitted to operate water valves on the existing main.  

• Remove the gate valve and tee connection and use an appropriately sized plain piece 
of pipe and two restrained couplings to restore the pipe as required by Water inspector. 

• Cut the abandoned service two feet minimum away from the active main (a section 
removed) to allow for further separation from the abandoned service. The abandoned 
service shall receive a solid sleeve on both ends. 

• Polywrap shall be placed over all metallic fittings on the active main and mastic shall be 
placed over all stainless steel bolts. 

• At the service box, remove all piping two feet below the finished grade and plug the 
ends of the remaining pipe in the ground with six inches of concrete. 

• Contractor to remove all water services and coordinate with the Water inspector to 
salvage the water meters and backflow prevention devices back to the City. After the 
services are removed, remove the entire meter box/vault, backfill the excavation, and 
restore surface in accordance with City standards and requirements. 

• Backfill and restore the roadway, as needed, in accordance with City standards when 
the abandonment work is complete. 
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4.4. Gate Valve Abandonment 

The Water & Sewer Utilities Inspector (office: 408-615-2063) shall be notified prior to 
abandonment of any water facility to coordinate the water main shutoff and inspect the 
abandonment.  

Abandoned gate valves, including riser and valve box, shall be removed. The location of any 
pipe cut shall be verified in field with the Water inspector. It is the contractor’s responsibility to 
expose the existing water main and prepare the site for the abandonment. The following steps 
summarize a basic water service abandonment procedure. Additional requirements may be 
directed by the Water inspector during construction: 

• Isolate the main in the location of the service abandonment. Only City personnel is 
permitted to operate water valves on the existing main.  

• Remove the gate valve, including riser and valve box.  
o If the water main is to remain in service:  
 Use an appropriately sized plain piece of pipe and two restrained couplings to 

restore the pipe as required by Water inspector. 
 Polywrap shall be placed over all metallic fittings on the active main. and mastic 

shall be placed over all stainless steel bolts. 
o If the water main is to be abandoned: 
 Plug ends of water main with minimum six inches of concrete.  

• Backfill and restore the roadway, as needed, in accordance with City standards when 
the abandonment work is complete. 

4.5. Sewer Lateral Abandonment 

An approved Encroachment Permit must be obtained from the Public Works Department prior 
to any sewer lateral abandonment. Pre- and post-construction CCTV must be provided to the 
City in accordance with the City Standard Specifications. 

Abandonment of sanitary sewer lateral at the property line shall include the complete removal 
of the Christy Box, all vertical pipes and the 45º Wye. The remaining lateral ends shall be 
plugged with 6” thick wall of Class “A” P.C.C., ensuring no concrete enters the main. 
Abandonment of sanitary sewer lateral at the main will occur when lateral connects at a 
manhole or as determined by the City. Plug the lateral end with 6” thick wall of Class “A” 
P.C.C., and fill lateral with sand or control density fill (CDF), making a smooth trowel finish on 
the inside wall of the manhole for manhole connections.  

End of Section 
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