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SECTION 8 

WATER SUPPLY SYSTEMS 
 
 
8-1 INTRODUCTION:  These Improvement Standards govern the design of all water 

systems intended for operation and maintenance by the County of Sacramento and 
the Sacramento County Water Agency.  The County of Sacramento provides 
wholesale and retail water service to certain areas through the Sacramento County 
Water Agency. 

 
 
8-2 INTENT OF WATER SYSTEM IMPROVEMENT STANDARDS:  The intent of 

these water system Improvement Standards is to provide a water system that 
reliably and safely conveys water at a reasonable capital cost and to provide water 
systems that minimize operation and maintenance costs.  

 
  
8-3  DEFINITIONS:  When the following terms or titles are used in these water system 

Improvement Standards or in any document or instrument where these Standards 
govern, the intent and meaning shall be as herein defined: 

 
• AWWA:  American Water Works Association. 
• SIPS:  Site Improvement and Permits Section of the County Engineering 

Division of the Office of Development and Code Services. 
• Non-potable Water:  water that does not meet the standards for drinking 

water but does not originate from sewage.  For County purposes considered 
as a type of recycled water. 

• Potable Water:  drinkable water. 
• Raw Water:  ground water or surface water, prior to treatment. 
• Reclaimed Water:  tertiary treated water that meets the requirements of Title 

22, Chapter 3 Regulations of the California Administrative Code. 
• Recycled Water:  non-potable or reclaimed water. 
• SCWA:  Sacramento County Water Agency. 
• Water Agency:  Sacramento County Water Agency. 
• Water Supply:  Planning, Development, Design, and Water Operation and 

Maintenance sections of the Department of Water Resources of the County 
of Sacramento. 

• Water System:  potable water, raw water, and recycled water systems. 
 
 
8-4  APPLICABLE STANDARDS:  Items not addressed in these Improvement 

Standards shall be designed in accordance with accepted engineering practices and 
in accordance with the latest editions of the following: 

 
• Standard Construction Specifications of the County of Sacramento. 



8-2 

• Title 4 and Title 5 of the Sacramento County Water Agency Code where 
applicable within zones of the Water Agency.  

• Laws, codes, and standards of the State of California relating to domestic 
water supply.  

• Rules and Regulations for Recycled Water Use and Distribution, County of 
Sacramento.  

• Laws, codes, and regulations of the State of California relating to water use, 
conservation, and water efficient landscapes.  

• Title 22, Chapter 3 of the Regulations of the California Administrative 
Code.  

• American Water Works Association Standards and Manuals of Water 
Supply Practice.  

• California Uniform Fire Code. 
 
 
8-5 IMPROVEMENT AND LANDSCAPE PLAN SUBMITTAL:  Improvement plans 

for developments that will be served retail or wholesale water by the Water Agency 
shall be reviewed by Water Supply.  Improvement plans shall meet the 
requirements of Section 2 – General Requirements, of these Improvement 
Standards.  The initial submittal of improvement plans shall be made to SIPS in 
accordance with the table below.  SIPS will route plans to Water Supply.  
Subsequent resubmittals of improvement plans for projects in the unincorporated 
County area shall be delivered to SIPS.  Subsequent resubmittals of improvement 
plans for projects in a City shall be delivered directly to Water Supply.  PDF’s and 
hardcopies shall be submitted in accordance with the table below. 

 
Landscape plans for developments that will be served retail or wholesale water by 
the Water Agency, either potable or recycled, shall be reviewed by Water Supply 
and by the County or City department having jurisdiction.  The following types of 
landscape projects shall be submitted for review and approval: parks, landscape 
corridors, residential street frontage, commercial, industrial, apartment, school, and 
street improvement projects.  Irrigation systems required by Water Supply to use 
recycled water shall comply with all requirements of the latest edition of “Rules 
and Regulations for Recycled Water Use and Distribution, County of Sacramento”.  
Landscape plans shall be formatted for 22-inch by 34-inch or 24-inch by 36-inch 
paper sizes.  The initial submittal of landscape plans associated with a civil 
improvement plan, for which there is an existing charge account established at SIPS 
for the improvement plan, shall be submitted directly to Water Supply as well as 
subsequent resubmittals, and the charges for plan checking and inspection will be 
charged to the improvement plan account.  The initial submittal of all other 
landscape plans shall be made to SIPS.  After establishment of a charge account for 
plan checking and applicable construction inspection, SIPS will route the plans to 
Water Supply.  PDF’s and hardcopies shall be submitted in accordance with the 
table in this Section titled “Delivery of Plans”. 
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PDF Standards: 
1. PDFs shall be compatible and readable with Adobe Acrobat X or the most recent 

published Acrobat version. 
2. Requirements: 

a. PDF/A format. 
b. 300 dpi minimum (higher is better). 
c. Less than 2 MB per sheet. 
d. No layers or embedded fonts. 
e. If plotted from CAD, combine all layers. 
f. Rotate all sheets so that the top of the page is at the top of the display screen. 
g. Scanned PDFs are not acceptable for either the initial approved plan or the 

record drawings.  Scanned PDFs are acceptable for plan revisions only. 
3. Plan revisions shall be made in the CAD and displayed on the PDF, except that 

minor text revisions may be made with other methods but later corrected in CAD 
for the Record Drawings. 

4. All features shall be drawn to scale using decimal feet as units. 
5. All layers and comments shall be flattened, and pages shall fit the screen. 
6. If you have a low-resolution version and a high-resolution version, the high-

resolution version shall be submitted. 
7. Files shall not be locked or password protected. 
8. Shall not require additional software or plug-ins to be read and navigated, and shall 

be text-searchable. 
9. Shall not include embedded JavaScript such as animated gifs, movies, or HTML. 

Submissions with embedded JavaScript will be automatically rejected due to the 
potential security risks. 
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DELIVERY OF PLANS 
(Delivery Location / PDFs / Quantity of Hard-Copy Sets) 

 

INITIAL 
PLAN 

SUBMITTAL 

PLAN RE-
SUBMITTAL 

APPROVED 
PLAN 

APPROVED 
PLAN 

REVISION 

RECORD 
PLAN 

Deliver To: 
(Quantity) 

Deliver To: 
(Quantity) 

Deliver To: 
(Quantity) 

Deliver To: 
(Quantity) 

Deliver To: 
(Quantity) 

IMPROVEMENT PLANS 

PROJECTS IN THE 
UNINCORPORATED 
COUNTY AREA 

SIPS 
(PDF’s) 

SIPS 
(PDF’s) 

SIPS 
(3 sets* and 

PDF’s) 

SIPS 
(3 sets* and 

PDF’s) 

Supervising 
County 

Inspector 
(PDF’s) 

PROJECTS IN A 
CITY 

SIPS** 
(PDF’s) 

Water Supply 
(PDF’s) 

SIPS** 
(3 sets*). 

Water 
Supply 
(PDF’s) 

SIPS** 
(3 sets*). 

Water 
Supply 
(PDF’s) 

Supervising 
County 

Inspector 
(PDF’s) 

LANDSCAPE PLANS*** 

ASSOCIATED WITH 
AN IMPROVEMENT 
PLAN THAT HAS AN 
ACTIVE SIPS 
CHARGE ACCOUNT 

Water Supply 
(PDF’s) 

Water Supply 
(PDF’s) 

Water 
Supply 

(3 sets* and 
PDF’s) 

Water 
Supply 

(3 sets* and 
PDF’s) 

Supervising 
County 

Inspector 
(PDF’s) 

OTHER LANDSCAPE 
PLANS 

SIPS** 
(PDF’s) 

 

*  Full-size hard-copy plan sets. 

**  SIPS services are limited to (1) establishment of the charge account for plan checking and 
construction inspection, and (2) distribution of the delivered plans to the applicable County departments. 

***  Delivery location and number of sets for landscape plans that contain sewer service or major 
drainage, or that are subject to County Drainage fees or review by other County departments, shall be in 
accordance with “Improvement Plans” above. 

 
 
 

A completed SCWA Water Service Request and Cross Connection Control 
Questionnaire shall be submitted to Water Supply for all projects except single-
family residential projects.  A separate questionnaire shall be submitted for each 
building.  Facility design information shall be provided as required on the form, 
including design flows for consumptive use and fire sprinklers.  The questionnaire 
shall be stamped by a licensed engineer or a licensed architect.  Completed 
questionnaires shall be included with the first or second plan submittal, and shall 
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be approved prior to approval of a plan.  Water Supply will provide the 
questionnaire upon request. 

 
 
8-6  APPROVAL OF IMPROVEMENT AND LANDSCAPE PLANS:  All 

improvement and landscape plans to be served by the Water Agency shall be 
approved and signed by an authorized representative of the Water Agency. 

 
A. Improvement Plans -- The following shall occur before the improvement 

plans can be approved: 
 

• All comments made by Water Supply regarding the improvement 
plans shall be addressed. 

• Two sets of landscape plans shall be submitted to Water Supply.  
Alternatively, in lieu of submission of landscape plans, a letter and 
diagram prepared and stamped by a licensed landscape architect 
shall be submitted with the following information:  (1) the water 
demand and meter sizes, with calculations, (2) a diagram showing 
the boundaries of the area to be served, street crossing sleeves, and 
the location of service connections, water meters, and reduced 
pressure principle backflow devices, (3) a delineation of areas to be 
served by potable and/or recycled water.  It is essential that meters 
are sized and located properly prior to improvement plan signing to 
preclude the need to relocate meters in the future.  Irrigation 
services, meters, and backflow devices shall be shown on the 
improvement plans. 

• The Fire Department shall approve and sign the improvement plans. 
• The location of all wells in use and all abandoned wells shall be 

shown on the grading plan.  A note shall be placed on the plans 
indicating that wells shall be properly destroyed in accordance with 
the requirements of the Sacramento County Environmental 
Management Department.  The note shall also instruct the contractor 
to call Sacramento County Environmental Management Department 
at 875-8400 for inspection of the well destruction. 

• If the project is within the water supply service area of the Water 
Agency, the applicable water development fees shall be paid.  
Development fees for Zone 40 and Zone 50 shall be in accordance 
with Schedule A of Title 4 of the Sacramento County Water Agency 
Code and with the development fee programs in effect for sub-areas 
within Zone 40.  Fees shall be paid at SIPS. 

• Well and treatment plant sites shall be approved by Water Supply.  
Purchase agreements for well, treatment plant, and storage sites, 
where required by the conditions of approval, shall be executed by 
the property owners and delivered to Water Supply.  Well site and 
treatment plant site assessment reports shall be submitted to Water 
Supply. 
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• Water easements shall be submitted, reviewed, and pre-approved for 
content by Water Supply, and executed recordable easements 
delivered to Water Supply.  If documentation is required by Water 
Supply to substantiate an easement signer’s authority to convey 
easements on behalf of a property owner, the documentation shall 
be provided and approved. 

 
B. Landscape Plans -- Water Supply will review landscape plans for the 

following items: 
 

• The proper water delivery pressure shall be stated, starting at the 
transmission main, in accordance with Section 8-10 of these 
Standards. 

• The location and size of irrigation services, meters, and backflow 
devices shall match the approved improvement plans. 

• An irrigation schedule shall be included in the plans listing the 
following minimum information: all control valves shown on the 
plans, the demand at each control valve in gpm, and the cumulative 
total run time of each control valve in minutes on the maximum day.  
A scheduling buffer consisting of a minimum 20% factor of safety 
shall be incorporated in the sizing of an irrigation service. 

• The designed watering window shall not exceed (i.) the limits of the 
water efficiency codes and regulations of the jurisdiction in which 
the project is located and (ii.) the limits of Stage 1 of the SCWA 
Water Shortage Contingency Plan (refer to www.SCWA.net). 

• The controllers shall be programmed so that flows do not exceed the 
maximum allowable flow for the meter size stipulated in Section 8-
16.D. 

• No trees shall be planted within 8 feet of a water main, service, or 
appurtenance, measured centerline to centerline. 

• Landscape plans using recycled water for the water source shall (1) 
be consistent with the latest edition of “Rules and Regulations for 
Recycled Water Use and Distribution, County of Sacramento”, and 
(2) be designed such that continuously pressurized irrigation lines 
upstream of control valves shall meet the horizontal and vertical 
separation requirements from potable water lines required in Section 
64572 of the California Code of Regulations. 

• A signature block for the Water Agency shall be provided on a 
landscape plan with the label “Approval for SCWA Water Fees and 
Meter Size Only”, “Sacramento County Water Agency”, and a space 
for the date.  If a landscape plan includes recycled water irrigation, 
the signature block for the Water Agency shall instead be provided 
with the label “Approval for Fees, Meter Size, and Recycled Water 
Requirements Only”, “Sacramento County Water Agency”, and a 
space for the date. 
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• The SIPS charge account order number for plan checking and 
applicable construction inspection shall be listed on the cover sheet. 

 
Landscaping projects subject to these Improvement Standards shall not be 
constructed prior to landscape plan approval by the Water Agency. 

 
C. Delivery of Approved Improvement and Landscape Plans -- After approvals 

have been obtained and prior to the start of construction, hard-copy plan 
sets and PDF’s shall be delivered to the location and in the quantity listed 
in the table above.  Of the hard-copy sets delivered to SIPS, SIPS will route 
three sets to the Supervising County Inspector at County Construction 
Management and Inspection Division (CMID). 

 
 
8-7  IMPROVEMENT PLAN REVISION:  All plan revisions that affect a water system 

to be maintained and operated by the Water Agency shall be approved and signed 
by an authorized representative of Water Supply prior and then approved by SIPS 
or the City and prior to construction of the revision.  Revisions shall normally be 
made in the CAD and displayed in the PDF’s.  If a revision replaces a drawing, the 
original approved drawing shall remain in the PDF set with an “X” through it. 

 
After approvals have been obtained and prior to the start of construction, hard 
copies and PDF’s shall be delivered to the location and in the quantity listed in the 
table above.  Of the hard-copy sets delivered to SIPS, SIPS will route three sets to 
the Supervising County Inspector at County Construction Management and 
Inspection Division (CMID. 

 
 
8-8  CONNECTION PERMITS AND FEES:  A water connection permit shall be 

obtained for each connection to the water system.  Contact Water Supply for 
information concerning Water Agency fees. 

 
 
8-9   WATER SUPPLY QUALITY:  The quality of the potable water supplied by the 

Water Agency will conform to the Environmental Protection Agency Drinking 
Water Act, and the State of California Drinking Water Standards. 

 
 
8-10  WATER SUPPLY PRESSURE:  Water supply pressures shall be designed as 

follows: 
 

A.   Potable Water -- Normal operating pressure in water transmission mains 
shall be 40 psi minimum to 90 psi maximum.  Normal operating pressure in 
water distribution mains shall be 35 psi minimum to 90 psi maximum.  The 
minimum pressure for domestic services, fire services, and irrigation 
services shall be 35 psi at the point where the service line connects to a 
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distribution main.  During periods of maximum day domestic demand plus 
fire demand, the pressure shall not be less than 20 psi at the location of the 
fire flow and no less than 10 psi elsewhere in the distribution system. 

B.  Recycled Water -- Recycled water distribution systems shall be designed to 
maintain a minimum pressure of 40 psi at the service connection. 

 
 
8-11 WATER DEMAND:  For the design of water distribution systems serving single 

family residential areas, assume the water demand is 1 gallon per minute per 
residential connection (maximum day demand) plus fire flow.  For the design of 
water distribution systems serving commercial areas, water demand shall be 
determined in accordance with industrial standards and in consultation with the 
Water Agency.  

 
 
8-12 FIRE FLOWS:  Required fire flows shall be determined by the adopted California 

Uniform Fire Code, the fire protection district having jurisdiction, and the County 
of Sacramento.  Water distribution systems shall be designed to provide max day 
demand plus the required fire flow to each hydrant while maintaining 20 psi or 
greater residual pressure at the hydrant.  A note shall be included on the water plan 
sheet stating the design fire flow for the distribution system. 

 
The water distribution system for single family residential water areas is designed 
for 1,500 gpm.  This will meet requirements for homes up to 3,600 square feet of 
combustible area, including garages and porches.  Homes larger than 3,600 square 
feet of combustible area are a special condition and may require increased fire flows 
with larger mains.  Required fire flows are 1,750 gpm for homes from 3,600 to 
4,800 square feet of combustible area and 2,000 gpm for homes from 4,800 to 6,200 
square feet or more of combustible area, or as required by the local Fire 
Department.  

 
The minimum fire flow required by the adopted California Uniform Fire Code for 
commercial/industrial water systems is 1,500 gpm.  For all new 
commercial/industrial projects the Water Agency shall require a distribution system 
designed for 3,000 gpm.  Larger buildings or projects may require fire flows up to 
4,000 gpm and may require water system upgrades or private supplemental water 
supplies. 

 
 
8-13 WELLS, TREATMENT PLANT AND STORAGE FACILITY DESIGN:  Water 

Supply will either design or provide design oversight for the construction of wells, 
treatment plants, booster pumping plants, and storage facilities for Water Agency 
use.  
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In general, all developments shall have a minimum of two sources of water.  If 
adequate elevated or ground level storage is provided, a single source of water 
system may be acceptable upon approval by Water Supply and the local fire district. 

 
Sites for the above water facilities shall be provided when required by the 
conditions of approval for a project. 

 
Sites for wells shall meet the following criteria: 

 
1. Sites shall meet the requirements of the Environmental Health Division of 

the County Environmental Management Department, and the Division of 
Drinking Water of the State Water Resources Control Board. 

 
2. Sites shall conform to the requirements of Standard Drawing 8-19.  Special 

provisions in the form of prohibitions, restrictions, and special construction 
may be required on adjacent properties and improvements. 

 
3. In general, a minimum horizontal separation of 1000 feet shall be 

maintained between existing wells of any type and new municipal wells.  
The Water Agency may require a greater minimum horizontal separation in 
certain aquifers.  If less separation is proposed, a hydrogeologic study shall 
be provided to evaluate the influence on and by other wells.  The study shall 
be approved by Water Supply. 

 
4. Sites shall be located to minimize the length of raw water mains. 
 
5. Sites shall abut a paved street with a minimum 30 feet frontage. 
 
6. Where possible, well sites shall be bordered by open space, such as parks 

or school sites.  If such open space does not exist, well sites shall be 
bordered by commercial space. 

 
7. Well sites shall be fenced with 6-foot split face masonry walls; other fencing 

solutions are subject to the approval of the Director. 
 
8. Sites shall be provided with a 20-foot commercial driveway, a water service, 

a storm drain stub sized for the well capacity, and all underground facilities 
and dry utility provisions necessary for future 480-Volt 3-phase 250-300 
Amp SMUD electric service with a 4 ft. x 6 ft. x 4 ft. SMUD vault with two 
4-inch conduits stubbed beyond the PUE. 

 
9. See Standard Drawing 8-19 for additional requirements. 

 
The applicant shall provide Water Supply with information necessary to verify that 
proposed well sites and treatment plant sites comply with the setbacks 
recommended by the Environmental Health Division of the County Environmental 
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Management Department, and the Division of Drinking Water of the State Water 
Resources Control Board.  The information shall consist of copies of existing 
environmental site assessment reports for all properties within 1000 feet of 
proposed well sites and treatment plant sites.  If reports are not available, the 
applicant shall procure the services of a qualified firm, acceptable to Water Supply, 
to prepare a site assessment report providing the necessary information.  

  
A preliminary hydro-geologic and sanitary assessment, including exploratory test 
hole drilling and evaluation, shall be performed for each proposed well site.  If the 
results are not acceptable to Water Supply, alternate well site locations shall be 
provided and evaluated as above until acceptable results are obtained.  When well 
sites are required by the conditions of approval, improvement plans shall not be 
approved until acceptable results are obtained and acceptable sites provided for all 
well sites.  Sufficient time shall be provided for this process to be completed prior 
to plan approval. 

 
 
8-14 TRANSMISSION MAIN DESIGN:  Technical specifications and details for water 

transmission mains will be prepared by Water Supply and given to the consultant 
to be included with the improvement plans.  

 
Transmission mains shall be designed to provide a minimum of 3,000 gpm at 
distribution main connection points.  In order to minimize connections to the 
transmission main, distribution main connections to the transmission main shall be 
provided at one-quarter mile intervals beginning one-eighth mile from section 
corners or arterial intersections as approved by Water Supply.  Distribution main 
connections shall be 12 inches in diameter, with valves, and shall extend to the edge 
of pavement.  A minimum of one valve shall be located on the transmission main 
at distribution main connection points.  Under no circumstances shall fire hydrants 
or water services be directly connected to a transmission main.  If hydrants or 
services are needed, a distribution main shall be included in the improvement plan. 

 
A. Transmission Main Design Plan Requirements: 

 
1. The transmission mains shall be shown in full plan and profile 

views, including valves, air relief/vacuum valve assemblies, blow-
off assemblies, all other appurtenances, and restrained joint lengths.  
Normally, restrained joint lengths shall be shown on the profile. 

 
2. A water plan sheet shall be included as part of the improvement 

plans, showing locations of valves, fire hydrants, existing water 
lines, air release/vacuum valves, blow off valves, water services, 
and water quality sampling stations.  The water plan shall also 
indicate driveways, electroliers, and storm drain inlets.  The scale of 
the water plan shall normally be 1 inch = less than or equal to 100 
feet and as necessary to fit the water plan onto a single sheet and 
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legibly show the water facilities and call outs.  If water facilities 
scaled at 1 inch = 100 feet cannot fit onto a single sheet, the water 
plan may be shown on multiple sheets. 

 
3. Details of transmission mains crossing other utilities or unusual 

alignments shall be provided if deemed necessary by Water Supply. 
 
4. Stationing and elevations of all tees, crosses, bends, air 

release/vacuum valves, end-of-line blow-offs, temporary blow-offs, 
in-line blow-off valves, locating wire stations, and shut off valves 
not at a tee or cross shall be called-out in the profile view of the 
improvement plan sheets.  Stationing for restrained joint lengths 
shall be called out.  Elevations shall be called out at all changes in 
pipe elevation.  Certain standard drawings require installation of 
gate valves as part of the construction of a water transmission main 
appurtenance.  Each of those gate valves shall be shown on the plan 
view with the use of the correct valve symbol. 

 
5. Water construction notes shall be numbered.  The number of a note 

shall not vary within a plan set.  The notes applicable to a drawing 
shall be listed on that drawing.  The water plan shall include a 
complete list of all water construction notes. 

 
6. Standard Drawings 8-21A and 8-21B shall be included in the plan 

set.  The purpose is to provide contractors access to information 
required for them to (1) properly design temporary jumpers for 
flushing and disinfecting mains sized for 3.0 feet per second 
flushing velocity, (2) with a reduced-pressure principle backflow 
prevention assemblies approved by the State, and (3) preventing 
flow through that backflow device exceeding the maximum rated 
flow listed in AWWA C511. 

 
B.  Transmission Main Location -- All transmission mains shall be installed 

within public rights-of-way or water easements.  
 

1. Water transmission mains shall be located on the north or west side 
of a street.  Water transmission mains shall be located in the middle 
of a lane or if there is a bike lane, 4 feet from the lip of gutter.  The 
transmission main and valve actuators shall be located so that the 
valve boxes will not be within normal traffic wheel paths or on 
traffic lane lines.  A deviation from these criteria may be allowed if 
approved by Water Supply in consultation with other affected utility 
providers. 
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2. Water transmission mains shall not be located within landscape 
corridors or medians, unless approved by Water Supply as a result 
of irresolvable conflicts with other utilities. 

 
3. Water Transmission Main Separation – The minimum separation 

distances set forth below shall be measured from the nearest outside 
edge of each pipe barrel, utility, or encasement, unless otherwise 
noted. 
 
a. New water transmission mains shall be installed at least 10 

feet horizontally from any parallel pipeline conveying 
sewage or hazardous fluids such as fuels, industrial waste, 
and wastewater sludge. 

 
b. New water transmission mains shall be installed at least 5 

feet horizontally from any parallel pipeline conveying storm 
drainage, recycled water, or raw water (see subsection “d.”).  
New water transmission mains shall be installed at least 12 
inches above the pipeline when within 10 feet horizontally 
of said pipeline. 

 
c. The minimum horizontal separation between a water 

transmission main and any other wet or dry utility not 
specifically listed in this section shall be 5 feet (see 
subsection “d.”). 

 
d. Where sufficient space is available, as determined by Water 

Supply, the minimum horizontal separation between a water 
transmission main and a wet or dry utility not covered in 
subsection “a.” shall be 10 feet measured centerline-to-
centerline.  If there is not enough space to obtain this 
separation, the horizontal separation shall be as great as 
practical, but not less than the minimum horizontal 
separation listed in subsections “b.” and “c.”. 

 
e. At crossings, the minimum vertical separation between a 

water transmission main and a wet or dry utility shall be 12 
inches.  Crossings shall be made as close to 90 degrees as 
practical, but in no case less than 45 degrees.  Bored 
crossings shall have a minimum vertical separation of 18 
inches from the outer surface of the casing. 

 
f. If crossing a pipeline conveying sewage, hazardous fluids, 

storm drainage, or recycled water, a new water transmission 
main shall be installed at least 12 inches above the pipeline.  
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No connection joints shall be made in the water transmission 
main within 8 feet horizontally of said pipeline. 

 
g. New water transmission mains shall not be installed within 

100 feet horizontally of the nearest edge of any sanitary 
landfill, wastewater disposal pond, or hazardous waste 
disposal site, or within 25 feet horizontally of the nearest 
edge of any cesspool, septic tank, sewage leach field, 
seepage pit, underground hazardous material storage tank, or 
groundwater recharge project site. 

 
Separation shall comply with Section 64572 “Water Main 
Separation” of the California Code of Regulations.  That separation 
may vary if approved by both the State Water Resources Control 
Board and by Water Supply. 

 
4. Minimum Cover:  Minimum cover depth shall be measured from 

gutter flowline (existing, new, or future) to top of pipe.  Normal 
minimum cover under roadways shall be 48 inches and as necessary 
to provide (a.) a minimum of 12 vertical inches between the top of 
the main and the bottom of the street subgrade scarification zone, 
and (b.) sufficient main depth for air release/vacuum valve lateral 
runs to be installed beneath the street subgrade scarification zone.  
A minimum cover of 36 inches for C900/C905 PVC pipe, C200 steel 
pipe, and C303 concrete cylinder pipe, and 30 inches for C151 
ductile iron pipe may be allowed in special circumstances if 
approved by Water Supply.   

 
5. Minimum cover in open fields shall be 60 inches for C900/C905 

PVC pipe and C303 concrete cylinder pipe, and 48 inches for C151 
ductile iron pipe. 

 
6. Transmission mains shall not be located under portland cement 

concrete pavements or decorative AC unless approved by Water 
Supply.  If it is necessary to locate a transmission main under a 
concrete or decorative AC pavement, valves, fittings, and 
connections shall be located outside of the decorative area and pipe 
under the decorative area shall be restrained Class 350 ductile iron. 

 
7. Railroad undercrossings shall normally be in steel casings with 

cathodic protection on the casing. 
 

8. Mains shall not be located under structures such as bridges and box 
culverts.  If the project will construct bridges or box culverts to the 
ultimate roadway width, water mains shall cross above ground 
attached to the side of the structure.  Structures shall be designed 
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accordingly.  If the ultimate width is not being constructed with the 
project, water mains shall cross underground routed outside and 
around of the ultimate footprint of the structure.  A 20-foot-wide 
water pipeline easement shall be dedicated for the portion outside of 
the right of way.  Structure attachments and underground crossings 
shall be included in the environmental impact analysis.  Additional 
environmental permitting and other associated costs shall be at the 
applicant’s expense. 

 
9. Connections to existing transmission main stubs shall be designed 

to align the new main horizontally with the existing stub for at least 
the first 15 feet.  Do not design bends or valves within that 15 feet, 
just straight pipe.  This is necessary to both provide the space 
required for temporary jumpers and to minimize fit-up problems for 
the final tie-in. 

 
10. If the location of a tie-in to an existing main is within a street with 

too much traffic for the local jurisdiction to allow a lane closure for 
the 2–3-week time period during which the above-ground temporary 
jumper must remain in place, then the plans shall include a 
requirement for the contractor to perform a separate tie-in and 
installation sequence solely for the street crossing.  The street 
crossing sequence shall result in the SCWA water system being 
extended out of the street and into property on which the primary 
above-ground jumper can be installed for purpose of testing, 
flushing, and disinfecting the rest of the project water 
improvements. 

 
C.  Transmission Main Layout and Sizing -- The transmission main system 

location and size shall conform to the master water supply plans of the 
Water Agency.  The maximum degree of bend for elbow fittings shall be 45 
degrees for horizontal bends and 22.5 degrees for vertical bends, unless 
approved by Water Supply. 

 
D.  Transmission Main Pipe Restraint -- Pipes shall be restrained from 

movement as a result of thrust on the fittings and valves of the water 
transmission main system.  Thrust restraint shall be provided at all valves, 
bends, reducers, tees, crosses, and dead ends. 

 
Restrained Joints -- Restrained joints shall be used to resist thrust at fittings 
and valves 14 inches in diameter and larger, at valves 12 inches in diameter 
and less, and at fittings 12 inches in diameter and less in thrust 
configurations not covered in Standard Drawing 8-3A. 
 
If the type of pipe within a restrained joint length is restricted to ductile iron 
or to another specific pipe type, it shall be called out. 
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The Standard Drawings for lateral water appurtenances include the 
necessary requirements for joint restraint and pipe type for the construction 
of the appurtenance. 

 
Water distribution main stub-outs for future extension that are installed with 
water transmission mains shall be restrained over the full length of the stub. 
 
Calculations:  calculations for restrained joint lengths shall comply with the 
most recent editions (currently the third editions) of AWWA Manuals M41 
and M23 -- Chapter 8 “Thrust Restraint Design for Ductile-Iron Pipe” of 
AWWA Manual M41 “Ductile-Iron Pipe and Fittings”, and Chapter 11 
“Design for Thrust Restraint” of AWWA Manual M23 “PVC Pipe – Design 
and Installation”.  Be advised that many popular electronic restraint 
calculators do not use the AWWA methodology. 
 
The calculator available on the website of the Ductile Iron Pipe Research 
Association (dipra.org) uses AWWA methodology.  The following 
parameters (or stricter) may be used in the DIPRA software:  Laying 
Condition – “Type 4”; Soil Designation – “Good Sand & Gravel”; Design 
Pressure – “150 psi”; “Polywrapped”.  Valves shall be treated as bi-
directional dead ends.  Factor of Safety – “1.5” for dead ends and tee 
branches; Factor of Safety -- “1.0” for inline valves not at tees or crosses, 
for valves at crosses, and for valves on tee runs.  The DIPRA software may 
also be used to calculate restraints for C900 PVC pipe by using the 
parameters for polywrapped DIP. 

 
E.  Transmission Main Pipe Type and Pipe Deflection -- Pipes 18 inches and 

less in diameter may be AWWA C151 ductile iron or AWWA C900/C905 
polyvinyl chloride.  Pipes 20 through 30 inches in diameter shall be AWWA 
C151 ductile iron.  Pipes 36 through 60 inches in diameter shall be AWWA 
C151 ductile iron unless approved by the Water Agency.  Pipes 36 through 
60 inches in diameter may be AWWA C200 steel pipe or AWWA C303 
concrete cylinder pipe if the use of the transmission main is such that it will 
not be subject to future tapping or cut-in’s as determined by the Water 
Agency.  Pipes 64 inches and more in diameter shall be AWWA C200 steel 
pipe or AWWA C303 concrete cylinder pipe. 

 
For ductile iron pipe without restrained joints, deflection at joints shall not 
exceed 2.5 degrees for 36-inch and smaller pipe and 2.0 degrees for 42-inch 
and larger pipe.  A fitting shall be used if joint deflections exceed these 
limits. 

 
For ductile iron pipe with restrained joints, deflection at joints shall not 
exceed: 2.5 degrees for 12-inch and smaller pipe, 2.0 degrees for 16-inch 
and 18-inch pipe, 1.25 degrees for 20-inch and 24-inch pipe, 1.0 degrees for 
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30-inch pipe, 0.75 degrees for 36-inch pipe, and 0.25 degrees for 42-inch 
and larger pipe.  A fitting shall be used if joint deflections exceed these 
limits. 

 
Joint deflection of polyvinyl chloride pipe is not allowed.  Bending of 
polyvinyl chloride pipe shall not exceed the limits described in Standard 
Drawing 8-9B. 

 
F. C200 Steel and C303 Concrete Cylinder Transmission Mains -- 

Improvement plans and specifications shall require the contractor to hire an 
independent testing firm (subject to approval by the Water Agency) to 
provide certified welding inspections, confined space inspections, and the 
specialty inspections listed below for the project.  The scope of inspection 
shall be (a) delivery acceptance inspection of all pipe and fittings, (b) 
inspection of all field welds with the use of magnaflux or penetrating dye 
method, and (c) inspection and testing of all exterior coatings and patching 
prior to backfilling and inspection and testing of all interior linings, 
patching, and pipe cleaning after completion of backfilling. 

 
G. Transmission Main Cathodic Protection Systems -- Cathodic protection 

systems shall not be provided unless required by Water Supply. 
 

Cathodic protection systems shall be designed with a 50-year life.  Buried 
lateral cable runs shall be in concrete-encased conduit with a minimum of 
48 inches of cover.  Test stations shall be located in non-traffic areas and 
shall be extra heavy duty, vandal resistant, and tamper resistant. 
 
The location of all anode beds, lateral cable runs, and test stations shall be 
shown to scale on the civil plan and profile sheets and shall be called out by 
station and offset from road centerline on either the plan view or profile. 

 
H. Transmission Main Water System Appurtenances -- Transmission main 

appurtenance requirements on the improvement plans shall be as follows: 
 

1. Valves shall be spaced no greater than 1300 feet apart and shall be 
located so that any section of the main can be shut down without 
going to more than three locations to close valves.  Normally, three 
valves shall be placed where mains cross and two valves where 
mains tee.  Each section of pipeline between crosses or tees shall 
have a minimum of one valve.  Valves at intersections shall be 
located within the curb returns and set as close to minimum pipe 
depth as possible.  Valves shall be placed on the end of temporary 
transmission main dead ends that are longer than 330 feet.  On 
temporary dead ends shorter than 330 feet, valves shall be placed at 
the tee or cross.  Valves 8 inches in diameter and smaller shall be 
gate valves.  Ten-inch valves may be gate or butterfly valves.  
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Valves larger than 10 inches in diameter shall be butterfly valves.  
Butterfly valve symbols shall indicate on which side of the pipe to 
install the offset right-angle gear drive valve operator.  Operators 
shall be located as near as possible to center of lanes or lane lines.  
No more than one butterfly valve operator shall be located in a single 
quadrant of a tee or cross. 

 
2. Air release/vacuum valve assemblies shall be required at high points 

on the transmission main as determined by Water Supply.  
Transmission mains shall require a 2-inch air release vacuum valve.  
See Standard Drawing 8-14B for specifications and typical 
installation details. 

 
In streets with roadside ditches, provide profile views of ARV lines 
and boxes.  ARV boxes shall be located beyond the ditch.  ARV 
lines shall not daylight in the ditch crossing. 

 
3. Temporary blow-offs shall be provided on stub-outs.  Temporary 

blow-offs shall be sized for 3.0 feet per second flushing velocity.  
Minimum sizes shall be 4 inch for 12 inch mains, 6 inch for 16 inch 
and 18 inch mains, and 8 inch for 20 inch and 24 inch mains.  

 
4. Permanent blow-offs shall be provided at dead ends.  Permanent 

blow-offs shall be 4 inches in diameter for lines up to 24 inches in 
diameter and 6 inches in diameter for lines larger than 24 inches in 
diameter. 

 
5. In-line blow-off valves shall be required at low points on the water 

transmission main as determined by Water Supply.  In-line blow-off 
valves shall be 4 inches in diameter for water lines up to 24 inches 
in diameter and 6 inches in diameter for water lines larger than 24 
inches in diameter. 

 
In streets with roadside ditches, provide profile views of blow-off 
lines and boxes.  When possible, blow-off valves and boxes shall be 
located beyond the ditch. 

 
6. Locating wire stations shall be placed on transmission mains when 

the distance between valves and/or permanent and in-line blow-offs 
exceeds 600 feet.  See Standard Drawing 8-4B for specifications and 
typical installation details. 

 
 
8-15 DISTRIBUTION MAIN DESIGN:  In general, water distribution systems shall be 

looped, with two points of connection to water sources, separated by a minimum of 
one valve and an adequate separation distance approved by Water Supply.  Sizing 
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of distribution mains shall be such that the normal pressures stated in Section 8-10 
and the minimum requirements stated below for distribution main spacing and 
sizing are attained. 

 
The Hazen-Williams formula shall be used in the hydraulic study of the system, 
using a “C” value of 125 for cement-lined pipe, polyvinyl chloride pipe, and ductile 
iron pipe.  Velocity in distribution mains shall not exceed 7 feet per second at peak 
hour or 10 feet per second conveying fire flow.  Unit head loss shall not exceed 5 
feet per 1,000 feet.  The unit head loss does not apply to fire flow. 
 
A Hardy-Cross hydraulic analysis of any proposed distribution system shall be 
supplied to Water Supply.  The analysis shall comply with the requirements of 
Sections 8-10, 8-11, and 8-12. 

 
A. Distribution Main Design Plan Requirements: 

 
1. All public distribution mains, including those on commercial and 

apartment projects, shall be shown in plan and profile.  Profile sheets 
shall include the portion of the plan area being profiled, placed 
above the profile and vertically aligned with the profile.  Restrained 
joint lengths shall be shown.  Normally, restrained joint lengths shall 
be shown on the profile. Stub-outs for future extension, hydrant 
laterals, fire service laterals, and 3-inch and larger water service 
laterals shall be shown in plan and profile, except that the profiles 
may be omitted if (a) the design profile is straight, (b) finish grades 
over the lengths of the stubs and laterals are provided, and (c) there 
are no crossings, ditches, or embankments. 

  
2. A water plan sheet shall be included as part of the improvement 

plans, showing locations of valves, fire hydrants, existing water 
lines, air release/vacuum valves, blow off valves, water services, fire 
services, and water quality sampling stations.  The water plan shall 
also indicate driveways, electroliers, and storm drain inlets.  The 
scale of the water plan shall normally be 1 inch = less than or equal 
to 100 feet and as necessary to fit the water plan onto a single sheet 
and legibly show the water facilities and call outs.  If water facilities 
scaled at 1 inch = 100 feet cannot fit onto a single sheet, the water 
plan may be shown on multiple sheets. 

 
3. Details of distribution mains crossing other utilities or unusual 

alignments shall be provided if deemed necessary by Water Supply. 
 

4. Stationing of all tees, crosses, bends, hydrants, 3 inch or larger water 
services, fire services, air release/vacuum valves, in line blow-off 
valves, end-of-main blow-off valves, and shut off valves not at a tee 
or cross shall be called out in the profile view of the improvement 
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plan sheets.  Stationing for restrained joint lengths shall be called 
out.  Elevations shall be called out at all changes in pipe elevation.  
With the exception of single-family residential services, the size of 
all connections to the main and the specific fitting required shall be 
called out on the profile.  Certain standard drawings require 
installation of gate valves as part of the construction of a water 
appurtenance.  Each of those gate valves shall be shown on the plan 
view with the use of the correct valve symbol, except that above-
ground gate valves in backflow prevention assemblies shall not be 
shown. 

 
5. Commercial, industrial, and multi-family improvement plans with a 

water easement shall have a note that states, “Utilities shall not be 
located within water easement(s) except for crossings made as close 
to perpendicular to the water main as practical”. 

 
6. All plans shall include the most recent version of the standard 

SCWA Water Notes.  The most recent version of the standard 
SCWA Recycled, Raw, and Landscape Water notes shall also be 
included as necessary.  Water Supply will provide the notes upon 
request. 

 
7. Water construction notes shall be numbered.  The number of a note 

shall not vary within a plan set.  The notes applicable to a drawing 
shall be listed on that drawing.  The water plan shall include a 
complete list of all water construction notes. 

 
8. Standard Drawings 8-21A and 8-21B shall be included in the plan 

set.  The purpose is to provide contractors access to information 
required for them to (1) properly design temporary jumpers for 
flushing and disinfecting mains sized for 3.0 feet per second 
flushing velocity, (2) with a reduced-pressure principle backflow 
prevention assemblies approved by the State, and (3) preventing 
flow through that backflow device exceeding the maximum rated 
flow listed in AWWA C511. 

 
9. Trees:  the centerline of trees shown on approved planning exhibits 

shall be taken into account and shown if mains or water 
appurtenance laterals are routed in landscape areas.  No main or 
water appurtenance shall be within 8 feet of trees, measured 
centerline to centerline. 

 
10. Decorative Pavements:  plans shall clearly show the location and 

limits of decorative pavements and colored concrete pavements and 
call them out. 
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B.  Distribution Main Location -- All water distribution mains shall be 
installed within public rights-of-way or easements. 

 
1. The centerline of the water distribution main shall be located 3 feet 

from the lip of the gutter on the northerly or westerly side of the 
street.  A deviation from these criteria may be allowed if approved 
by Water Supply in consultation with other affected utility 
providers. 

 
2. Water easements for water mains and lateral appurtenances shall 

have a minimum width of 15 feet.  The water main and 
appurtenances shall be centered in the easement.  Signed easements 
shall be provided to the Water Agency prior to plan approval.  
Normally, the easement area shall not contain the following items: 
structures, footings, light standards, parallel sidewalks, fences, roof 
overhangs, parallel utilities (crossings are O.K.), parallel curbs or 
gutters, parking stalls, bioswales, or parallel ditches. 

 
3. If it is necessary to install a water distribution main within a 

landscape corridor, no trees shall be planted within 8 feet of the 
water main, water services, or water appurtenances, measured 
centerline to centerline.  The water distribution main shall be 
centered within a 15-foot-wide water easement.  The landscape 
plans for the corridor shall be submitted prior to approval of the 
improvement plans. 

 
4. If a water distribution main is required to be installed between 

residential homes, the pipe material shall be Class 350 ductile iron 
pipe.  The minimum depth shall be 4 feet to top of pipe and the center 
of the main shall be centered within a 15-foot-wide water easement.  

 
5. Water Distribution Main Separation: 

 
The minimum separation distances set forth below shall be 
measured from the nearest outside edge of each pipe barrel, utility, 
or encasement, unless otherwise noted. 

 
a. New water distribution mains shall be installed at least 10 

feet horizontally from any parallel pipeline conveying 
sewage or hazardous fluids such as fuels, industrial wastes, 
and wastewater sludge. 

 
b. New water distribution mains shall be installed at least 5 feet 

horizontally from any parallel pipeline conveying recycled 
water or raw water (see subsection “e.”).  New water 
distribution mains shall be installed at least 12 inches above 
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the pipeline when within 10 feet horizontally of said 
pipeline. 

 
c. New water distribution mains shall be installed at least 4 feet 

horizontally from any parallel pipeline conveying storm 
drainage (see subsection “e.”).  New water distribution 
mains shall be installed at least 12 inches above the pipeline 
when within 10 feet horizontally of said pipeline. 

 
d. The minimum horizontal separation between a water 

distribution main and any other wet or dry utility not 
specifically listed in this section shall be 5 feet (see 
subsection “e.”). 

 
e. Where sufficient space is available as determined by Water 

Supply, the minimum horizontal separation between a water 
distribution main and a wet or dry utility not covered in 
subsection “a.” shall be 10 feet measured centerline-to-
centerline.  If there is not enough space to obtain this 
separation, the horizontal separation shall be as great as 
practical, but not less than the minimum horizontal 
separation listed in subsections “b.”, “c.”, and “d.”. 

 
f. At crossings, the minimum vertical separation between a 

water distribution main and a wet or dry utility shall be 12 
inches.  Crossings shall be made as close to 90 degrees as 
practical, but in no case less than 45 degrees. Bored 
crossings shall have a minimum vertical separation of 18 
inches from the outer surface of the casing. 

 
g. If crossing a pipeline conveying sewage, hazardous fluids, 

storm drainage, or recycled water, a new water distribution 
main shall be installed at least 12 inches above the pipeline.  
No connection joints shall be made in the water distribution 
main within 8 feet horizontally of said pipeline. 

 
h. New water distribution mains shall not be installed within 

100 feet horizontally of the nearest edge of any sanitary 
landfill, wastewater disposal pond, or hazardous waste 
disposal site, or within 25 feet horizontally of the nearest 
edge of any cesspool, septic tank, grease trap, sewage leach 
field, seepage pit, underground hazardous material storage 
tank, or groundwater recharge project site. 

 
Separation shall comply with Section 64572 “Water Main 
Separation” of the California Code of Regulations.  That separation 
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may vary if approved by both the State Water Resources Control 
Board and by Water Supply. 

 
6. Distribution mains shall not be located under portland cement 

concrete or decorative AC pavements unless approved by Water 
Supply.  If it is necessary to locate a distribution main under a 
concrete or decorative AC pavement, valves, fittings, and 
connections shall be located outside of the decorative area and pipe 
under the decorative area shall be restrained Class 350 ductile iron. 

 
7. Minimum Cover:  Minimum cover depth shall be measured from 

gutter flowline (existing, new, or future) to top of pipe.  Normal 
minimum cover under roadways shall be 36 inches and as necessary 
(a.) to provide a minimum of 6 vertical inches between the top of 
the main and the bottom of the street subgrade scarification zone, 
(b.) to ensure that gate valve stems are a minimum of 6 inches below 
the street subgrade, and (c.) to provide sufficient main depth for air 
release/vacuum valve lines to be installed beneath the street 
subgrade scarification zone.  A minimum cover of 30 inches for 
ductile iron pipe may be allowed if approved by Water Supply.  
When not avoiding other utilities, mains shall have a maximum 
depth of 60 inches unless otherwise approved by Water Supply.  
Mains installed in easements between residences shall have a 
minimum cover of 48 inches. 

 
8. Water distribution mains not conforming to Items 1 through 4 above 

may be approved by Water Supply in consultation with other 
affected utility providers. 

 
9. Mains shall not be located under structures such as bridges and box 

culverts.  If the project will construct bridges or box culverts to the 
ultimate roadway width, water mains shall cross above ground 
attached to the side of the structure.  Structures shall be designed 
accordingly.  If the ultimate width is not being constructed with the 
project, water mains shall cross underground routed outside and 
around of the ultimate footprint of the structure.  A 20-foot-wide 
water pipeline easement shall be dedicated for the portion outside of 
the right of way.  Structure attachments and underground crossings 
shall be included in the environmental impact analysis.  Additional 
environmental permitting and other associated costs shall be at the 
applicant’s expense. 

 
10. Connections to existing distribution main stubs shall be designed to 

align the new main horizontally with the existing stub for at least the 
first 15 feet.  Do not design bends or valves within that 15 feet, just 
straight pipe.  This is necessary to both provide the space required 
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for temporary jumpers and to minimize fit-up problems during the 
final tie-in. 

 
11. If the location of a tie-in to an existing main is within a street with 

too much traffic for the local jurisdiction to allow a lane closure for 
the 2–3-week time period during which the above-ground temporary 
jumper must remain in place, then the plans shall include a 
requirement for the contractor to perform a separate tie-in and 
installation sequence solely for the street crossing.  The street 
crossing sequence shall result in the SCWA water system being 
extended out of the street and into property on which the primary 
above-ground jumper can be installed for purpose of testing, 
flushing, and disinfecting the rest of the project water 
improvements. 

 
C. Distribution Main Layout and Sizing -- The distribution system, whenever 

possible, shall be in grid form so that pressures throughout the system tend 
to become equalized under varying rates and locations of maximum 
demand, and to provide system redundancy.  The minimum pressures and 
flows as specified in Sections 8-10, 8-11, and 8-12 shall govern the design 
of the system.  The following conditions are to be considered for the 
distribution system design: 

 
1. Mains shall be sized as necessary to deliver the required fire flow.  

In general, the minimum pipe size for looped systems shall be 8 
inches in diameter in areas requiring 1500 gpm fire flow, and 10 
inches in diameter in areas requiring 3000 gpm fire flow. 
 

2. Dead end runs without a hydrant may be 6 inches in diameter.  Dead 
end runs with a hydrant and hydrant laterals shall be sized to meet 
fire flow requirements. 

 
3. The maximum degree of bend for elbow fittings shall be 45 degrees 

for horizontal bends and 22.5 degrees for vertical bends, unless 
approved by Water Supply. 

 
D. Distribution Main Pipe Restraint -- Pipes shall be restrained from movement 

as a result of thrust on the fittings and valves of the water system.  Thrust 
restraint shall be provided at all valves, bends, reducers, tees, crosses, and 
dead ends. 
 
Restrained Joints -- Restrained joints shall be used to resist thrust at valves.  
Restrained joints shall also be used to resist thrust at fittings in thrust 
configurations not covered in Standard Drawing 8-3A. 
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If the type of pipe within a restrained joint length is restricted to ductile iron 
or to another specific pipe type, it shall be called out. 
 
The Standard Drawings for lateral water appurtenances include the 
necessary requirements for joint restraint and pipe type for the construction 
of the appurtenance. 
 
Water distribution main stub-outs for future extension shall be restrained 
for the length necessary for a dead end or the length of the stub, whichever 
is shorter. 
 
Calculations:  calculations for restrained joint lengths shall comply with the 
most recent editions (currently the third editions) of AWWA Manuals M41 
and M23 -- Chapter 8 “Thrust Restraint Design for Ductile-Iron Pipe” of 
AWWA Manual M41 “Ductile-Iron Pipe and Fittings”, and Chapter 11 
“Design for Thrust Restraint” of AWWA Manual M23 “PVC Pipe – Design 
and Installation”.  Be advised that many popular electronic restraint 
calculators do not use the AWWA methodology. 
 
The calculator available on the website of the Ductile Iron Pipe Research 
Association (dipra.org) uses AWWA methodology.  The following 
parameters (or stricter) may be used in the DIPRA software:  Laying 
Condition – “Type 4”; Soil Designation – “Good Sand & Gravel”; Design 
Pressure – “150 psi”; “Polywrapped”.  Valves shall be treated as bi-
directional dead ends.  Factor of Safety – “1.5” for dead ends and tee 
branches; Factor of Safety -- “1.0” for inline valves not at tees or crosses, 
for valves at crosses, and for valves on tee runs.  The DIPRA software may 
also be used to calculate restraints for C900 PVC pipe by using the 
parameters for polywrapped DIP. 

 
E.  Distribution Main Pipe Type and Pipe Deflection -- Pipe used in the 

construction of water distribution systems shall be AWWA C151 ductile 
iron or AWWA C900 PVC.  For ductile iron pipe, deflection at joints shall 
not exceed 2.5 degrees as described in Standard Drawing 8-9A.  Pipe 
deflections greater than 2.5 degrees shall require a fitting.  Joint deflection 
of PVC pipe is not allowed.  Bending of PVC pipe shall not exceed the 
limits described in Standard Drawing 8-9B. 

 
F. Abandonment of Existing Distribution Mains, Services, and Appurtenances 

-- Existing water mains, stubs, services, and appurtenances that are no 
longer required for service shall be abandoned as required by Water Supply.  
Abandonment shall be mandatory, even in new pavements, because of the 
necessity to remove potential sources of stagnate water and the associated 
potential contamination from the water system.  This requirement does not 
apply to private water facilities that are outside the limits of ROW, PUE, 
and water easements. 
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8-16 DISTRIBUTION MAIN WATER SYSTEM APPURTENANCES:  Water system 

appurtenances include valves, fire hydrants, water service lines, water meters, back-
flow devices, air release/vacuum valve assemblies, and blow-off valves. 

 
A. Valves: 

 
1. A valve shall be placed on the distribution main at the connection 

point to a transmission main. 
 
2. Valves shall be spaced a maximum of 500 feet apart.  In residential 

areas, valves shall be spaced such that no single shut-down will 
result in shutting down more than 15 services. 

 
3. Valves shall be spaced so that in no case shall more than two fire 

hydrants be removed from service by a shut-down. 
 
4. Valves shall be located so that any section of main can be shut down 

without going to more than three locations to close valves. 
 
5. Valves at intersections shall be located within the curb returns and 

set as close to minimum pipe depth as possible.  A minimum of three 
valves shall be placed at crosses and two valves at tees. 

 
6. If it is necessary to install valves between street intersections, they 

shall be located on property lines between lots. 
 
7. Each section of pipeline between crosses or tees shall have a 

minimum of one valve. 
 
8. At distribution main stub-outs for future extension, a valve shall be 

located on the stub line at the tee or cross. 
 
9. Valves 8 inches in diameter and smaller shall be gate valves.  Ten-

inch valves may be gate or butterfly valves.  Valves larger than 10 
inches in diameter shall be butterfly valves.  The depth of the water 
line shall be adjusted to locate the stem of gate valves a minimum 
of 6 inches below the street subgrade.  Butterfly valve symbols shall 
indicate on which side of the pipe to install the offset right-angle 
gear drive valve operator.  Operators shall be located as near as 
possible to the center of lanes or lane lines.  No more than one 
butterfly valve operator shall be located in a single quadrant of a tee 
or cross. 
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B. Fire Hydrants and End-of-Line Blow-off Assemblies -- Fire hydrants and 
End-of-Line blow-off assemblies shall comply with the requirements of this 
section, the local fire district, and Water Supply.  Fire hydrants and end-of-
line blow-off assemblies shall be located as follows: 

 
1. Fire hydrants shall be connected to distribution mains only.  Fire 

hydrants shall not be connected to transmission mains. 
 
2. Fire hydrants shall be placed at street intersections wherever 

possible and located to minimize the hazard of damage by traffic.  
Hydrants shall have a maximum normal spacing of 500 feet 
measured along the street frontage in residential developments, and 
a maximum normal spacing of 300 feet within commercial 
developments, or closer if deemed necessary by the local fire 
district.  Hydrants located at intersections shall be installed at the 
curb return.  Within residential areas, all other hydrants shall be 
located on property lines between lots.  See Standard Drawings 8-
2A and 8-2B for specifications and typical installation details.  In 
areas with separated sidewalks, hydrants shall normally be located 
behind the curb as required by the local fire district. 

 
3. A fire hydrant or 4-inch blow-off assembly shall be installed on all 

permanent dead-end runs including cul-de-sacs.  If the local fire 
district requires a hydrant at the end of a dead-end run, then a blow-
off assembly is not required.  Wherever possible, the blow-off 
assemblies shall be installed in street right-of-way a minimum 
distance of 3 feet from the lip of gutter.  In no case should the 
location be such that there is a possibility of back-siphon into the 
distribution system.  For specifications and typical installation 
details see the Standard Drawing 8-13 series. 

 
C. Water Service Lines -- Provide separate water services to each parcel and 

separate water services to each building.  Service lines from the water 
distribution main to the meter shall be installed at the time the main is 
constructed.  For specifications and typical installation details see the 
Standard Drawing 8-6 series, Drawing 8-1, and Drawing 8-20. 

 
Service line design shall be in accordance with the following: 

 
1. General:  Water service lines shall normally have the following 

minimum separations measured center-to-center: 10 feet from a 
sanitary service, 3 feet from a fire hydrant, and 5 feet from an 
electrolier.  Water service lines shall be a minimum of 3 feet from 
an edge of a storm drain inlet.  Minimum separation from dry 
utilities shall be as required by Standard Drawing 8-20. 
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2. Single-Family Detached Residences Service Lines:  Services shall 
be located on the side of the lot opposite the driveway.  Service lines 
to corner lots shall normally be located at or near a curb return at the 
side of the lot closest to a main.  Service line location relative to 
property lines and dry utilities shall comply with Standard Drawing 
8-20. 

 
3. Fire sprinkler service to single-family detached residences and to 

each unit of a duplex shall normally be delivered by the domestic 
metered service line.  The fire sprinkler service shall branch off of a 
service line downstream of the meter box assembly and outside of 
the PUE.  A reduced pressure backflow prevention assembly shall 
be provided on the service line unless the sprinkler piping inside the 
residence is designed to connect to a remotely located water closet 
with a minimum one-half-inch outlet to ensure routine purging of 
water in the system. 

 
Other types of residences and buildings shall be provided with a 
separate fire service that has a separate connection to the water main. 
 

4. The size of a standard single-family residential service line shall be 
1.5 inches in diameter, with a 1-inch water meter.  The size of a 
single-family residential service line for lots 30,000 square feet and 
larger, and for homes with a combined fire/domestic flow exceeding 
50 gpm, shall be 1.5 inches in diameter, with a 1.5-inch water meter. 

 
5. For all other services, the design domestic demand and the design 

maximum-day irrigation demand shall be calculated and submitted 
to Water Supply.  Separate service lines and meters shall be 
provided for domestic and irrigation services if either (a.) the sum 
of the two numbers exceeds 50 gallons per minute, or (b.) the size 
of the irrigated landscape exceeds 5,000 square feet. 

 
6. The normal minimum size of a commercial service line shall be 1.5 

inches in diameter.  Commercial, industrial, multi-family units, 
schools, parks, and landscape projects with higher water demands 
shall be provided with larger services, subject to approval by Water 
Supply. 

 
7. Parks and landscape projects with non-irrigation water uses 

(bathrooms, fountains, water play, etc.) shall be provided with 
separate service lines and meters for domestic and irrigation 
services.  Except that a single service may be used if the only non-
irrigation demand is for drinking fountains. 
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8. Service lines shall be designed without bends when possible.  For 2-
inch and smaller services, if a bend is necessary, the bend shall be 
shown on the plan as a curve to indicate bending of the polyethylene 
pipe service line. 

 
D. Water Meters -- Water meters shall be installed on all residential, 

commercial, industrial, multi-family, school, park, and irrigation water 
services.  Except as noted in Section 8-16.C.4, the size of the water meter 
shall be the same size as the service line between the main and meter unless 
approved by Water Supply.  The maximum allowable design flow shall be 
in accordance with the following: 

 
 

METER 
SIZE 

(inches) 

METER TYPE MAXIMUM 
ALLOWABLE 

DESIGN FLOW* 
(gpm) 

1 Positive Displacement 25 

1.5 Floating Ball Technology 
Compound 50 

2 Floating Ball Technology 
Compound 80 

3 Floating Ball Technology 
Compound 220 

4 Floating Ball Technology 
Compound 390 

6 Floating Ball Technology 
Compound 880 

        *  Not including fire sprinkler flow. 

 
 

See the Standard Drawing 8-6 series for the required meter model and 
typical installation details. 
 
The maximum allowable combined design flow for meters conveying water 
for both consumptive use and fire sprinklers shall be the meter 
manufacturer’s published maximum flow rate for the meter model and the 
maximum flow rate recommended by AWWA for the meter type, 
whichever is less. 
 
Meter box assemblies for single-family residential services shall be 
installed by the contractor installing facilities shown on the improvement 
plan at the time the water service lines are installed, except for the water 
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meter itself and the Flexnet radio unit which shall be installed by the home 
builder.  The water meter and Flexnet radio unit shall be installed prior to 
any water use from the water service line.  The home builder shall contact 
SCWA at WRWaterMeters@saccounty.gov for meter inspection within 24 
hours of installation.   
 
All other meter box assemblies shall be installed by the improvement plan 
contractor at the time the water service lines are installed, including the 
water meter, unless approved by Water Supply.  See the Standard Drawing 
8-6 series for specifications and typical installation details. 
 
After construction, at no time shall water flow through a water service 
absent a water meter. 

 
E. Fire Service Double Check-Detector Backflow Prevention Assembly -- A 

double check-detector backflow prevention assembly with bypass meter 
shall be required on each fire service line into a building.  The size shall (i.) 
not be less than the size of the fire service lateral and (ii.) be sufficiently 
large so that the maximum rated flows listed in AWWA C510 are not 
exceeded at any time.  Flow rates required for flushing new sprinkler lines 
and for acceptance and periodic testing of fire pumps shall be accounted for 
in sizing the valve.  See Standard Drawing 8-7 for specifications and typical 
installation details. 

 
F. Back Flow Devices -- Back-flow devices are required in accordance with 

Title 17, Chapter V, and Sections 7583-7622 of the California 
Administrative Code.  

 
1. Double Check-Detector Backflow Prevention Assembly -- A double 

check-detector backflow prevention assembly shall be required at 
each connection of a private water main to the public distribution 
system.  The size shall (i.) not be less than the size of the service 
lateral and (ii.) be sufficiently large so that the maximum rated flows 
listed in AWWA C510 are not exceeded at any time.  Flow rates 
required for flushing new sprinkler lines and for acceptance and 
periodic testing of fire pumps shall be accounted for in sizing the 
assembly.  See Standard Drawing 8-8C for specifications and typical 
installation details. 

 
2. Reduced-Pressure Principle Backflow Prevention Assembly -- A 

reduced-pressure principle backflow prevention assembly shall be 
required on the following services: commercial, industrial, school, 
park, irrigation, multi-family residential buildings, and services to 
any parcel or premises served water from a private well.  The size 
shall (i.) not be less than the size of the service lateral and (ii.) be 
sufficiently large so that the maximum rated flows listed in AWWA 
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C511 are not exceeded at any time.  See Standard Drawings 8-8A, 
8-8B, and 8-8C for specifications and typical installation details. 

 
G. Air Release/Vacuum Valve Assemblies -- Air release/vacuum valve 

assemblies shall be required at high points in a distribution system as 
determined by Water Supply.  Distribution mains shall require a 1-inch air 
release vacuum valve.  See Standard Drawing 8-14A for specifications and 
typical installation details. 

 
 In streets with roadside ditches, provide profiles of ARV lines and boxes.  

ARV boxes shall be located beyond the ditch.  ARV lines shall not daylight 
in the ditch crossing. 

 
H. Blow-off Valves -- Blow-offs valves shall be required as specified in this 

section. 
 

1. Temporary Blow-off Valve -- Temporary blow-offs shall be 
provided on all stub-outs.  Temporary blow-offs shall be sized for 
3.0 feet per second flushing velocity.  Minimum sizes shall be 3 inch 
for 6 inch and 8 inch mains and 4 inch for 12 inch mains. See 
Standard Drawings 8-12A and 8-12B for specifications and typical 
installation details. 

 
2. End of Main Blow-off Valve – A 4-inch blow-off valve shall be 

required at the permanent end of water mains.  See Standard 
Drawing 8-13A for specifications and typical installation details. 

 
3. Cul-De-Sac Blow-off Valve -- A 4-inch blow-off valve shall be 

required at the end of a water main in a cul-de-sac, except in the case 
that the line ends in a fire hydrant.  The blow-off gate valve shall be 
located 2 feet past the last water service connection.  See Standard 
Drawing 8-13B for specifications and typical installation details. 

 
4. In-Line Blow-off Valve -- A 4-inch in-line blow-off valve shall be 

required at low points in the water distribution main as approved by 
Water Supply.  See Standard Drawing 8-13C for specifications and 
typical installation details. 

 
 In streets with roadside ditches, provide profile views of blow-off 

lines and boxes.  When possible, blow-off valves and boxes shall be 
located beyond the ditch. 

 
I. Locating Wire Stations -- Locating wire stations shall be placed on 

distribution mains when the distance between valves and/or permanent and 
in-line blow-offs exceeds 600 feet.  See Standard Drawing 8-4B for 
specifications and typical installation details. 
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J. Water Sample Stations – Water sample stations shall be provided at the rate 

of not less than one for every 500 new and existing units and at locations 
required by Water Supply.  Water sample stations shall normally be located 
within a streetscape in a PUE.  Alternate locations may be approved by 
Water Supply.  Water Supply will provide typical installation details upon 
request.  A water sample station shall consist of a 1-inch water service 
terminated inside a G-5 valve box with a 1-inch curb stop. 

 
 
8-17 RECYCLED WATER TRANSMISSION AND DISTRIBUTION MAIN 

DESIGN: Recycled water facilities may be required by the Water Agency for use 
in specified areas as determined by Water Supply.  Design flows and demands for 
recycled water systems shall be determined by the Water Agency.  The design of 
recycled water transmission mains and distribution mains shall comply with the 
design requirements for potable water transmission mains and distribution mains 
with the following special provisions: 

 
1. Recycled water mains shall be located on the south and east side of a street.  

A deviation from these criteria may be allowed if approved by Water Supply 
in consultation with other affected utility providers. 
 

2. Recycled Water Main Separation -- Separation between recycled water 
mains and potable water mains and raw water mains shall comply with 
Section 64572 “Water Main Separation” of the California Code of 
Regulations.  Separation may vary if approved by both the State Water 
Resources Control Board and by Water Supply. 

 
3. To avoid cross connection of the potable and recycled water systems, 

recycled water facilities shall be clearly marked through appropriate 
coloring of pipe materials and above ground appurtenances.   

 
4. All above ground facilities shall be marked with a sign to caution against 

drinking water from the recycled water system.  All signs shall be made and 
placed in such a manner as to become a permanent part of the facility or 
appurtenance.  Park sites, large turf areas, and other publicly used areas may 
require warning signs of the appropriate size as determined by Water Supply 
or other regulatory agencies.  See Standard Drawing 8-16 for specifications 
and installation details. 

 
5. Recycled water services shall not be equipped with a back flow device. 
 
6. Recycled water main plans shall include the standard SCWA Recycled 

Water Notes as provided by Water Supply. 
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8-18 RAW WATER TRANSMISSION MAIN DESIGN:  Raw water transmission main 
facilities may be required by the Water Agency for use in specified areas as 
determined by Water Supply.  Design flows and demands for raw water systems 
shall be determined by the Water Agency.  The design of raw water transmission 
mains shall comply with the design requirements for potable water transmission 
mains with the following special provisions: 

 
1. Raw water transmission mains shall be located on the north and west side 

of a street. 
 

2. Raw Water Transmission Main Separation -- Separation shall comply with 
the requirements for “supply lines” in Section 64572 “Water Main 
Separation” of the California Code of Regulations.  Separation may vary if 
approved by both the State Water Resources Control Board and by Water 
Supply. 

 
3. Raw water plans shall include the standard SCWA Raw Water Notes as 

provided by Water Supply. 
 
 
8-19 RECORD PLANS:  Record Drawings shall be in accordance with Section 2-11 

“Record Plans” of these Improvement Standards and shall also include the 
following water facility information: 

 
1. The notation “Record Drawing” conspicuously stamped on each sheet. 
2. The record information for changes to locations and stationing, and for 

changes to plan and profile of mains, pipes, valves, fittings, air 
release/vacuum valves, blow-off assemblies, hydrants, and water services. 

3. Field-surveyed as-built top-of-pipe elevations at all ends of water mains 
equipped with a temporary blow-off valve or end blind flange. 

4. The pipe type and class of the water pipe installed at every location, clearly 
notated on each sheet, with the station of transitions between pipe types 
marked and notated. 

 
Record Drawings shall be approved by Water Supply prior to final acceptance of 
the project. 
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