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Section 1 -  
General Information 

Purpose 

The purpose of these Standards is to provide minimum standards for the design and 
construction of improvements that are to be dedicated to and accepted by the Placer County 
Water Agency for maintenance and operation. 

How to use these Standards 

These Standards are organized into three divisions as follows:  

• Division 1, General – Includes an overview of the processes and legal requirements 
required for development of Agency facilities. 

• Division 2, Improvement Standards – Provides design criteria and plan requirements. 

• Division 3, Standard Specifications – Provides written instructions concerning project 
requirements and details the level of quality necessary. 

These Standards also include a description of the Facilities Agreement (FA), Encroachment 
Permit Information, Easement Submittal Information, the Agency’s Pre-Approved Materials List, 
and a set of Standard Drawings. 

• Appendix A, Facilities Agreement (FA) – This appendix provides an overview of the 
development process and project plans checklist. 

• Appendix B, Encroachment Permit Information 

• Appendix C, Easement Submittal Information – This appendix provides an overview of 
the recording laws, a standard grant of easement, and an easement project checklist 

• Appendix D, Pre-Approved Materials List – The list contains materials currently approved 
by PCWA. Non-approved materials may be submitted for review and approval by PCWA. 
The Agency reserves the right to approve or deny any non-approved material at their 
discretion. 

• Appendix E, Standard Drawings – Illustrates materials, dimensions, arrangement, and 
configurations necessary to properly complete work on Agency facilities. 

Finally, the Index can help locate references in these Standards. 

Incorporation of SCADA System Standards and Guidelines 

The Agency also has written SCADA System Standards and Guidelines.  These are provided in 
a three volume document that includes Standard Applications and Guidelines, SCADA and 
PLC Applications Programming, and Standard Drawings.  The SCADA System Standards and 
Guidelines are incorporated into these Standards by reference; contact the Agency for 
instructions to obtain this referenced document. 

Use of Pre-qualified SCADA System Integrators 

The Agency allows only the use of pre-qualified System Integrators for services, manufacturing, 
and installation of SCADA systems.  Contact the Agency for a current list of pre-qualified 
SCADA System Integrators. 
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Definitions 

Whenever the following terms or titles are used in these standards or in any document or 
instrument where these standards govern, the intent and meaning shall be as herein defined: 

Acceptance - The formal action by the Agency accepting the work as being complete. 

Agency - The Placer County Water Agency (PCWA) or its authorized representative. 

Agency Engineer - The Agency’s Director of Technical Services or his authorized 
representative. 

Agency Inspector - The person or firm authorized by the Agency to conduct construction review 
or observation. 

Agency’s Business Office - 144 Ferguson Road, Auburn, California  95603, tel. (530) 823-4850. 
Open 8 a.m. – 5 p.m. weekdays. 

Agency’s Personnel - Employees of Placer County Water Agency. 

Agency’s Rules and Regulations - (See Rules & Regulations) 

Applicant - Any person, firm, partnership, corporation, or combination thereof, legally and 
financially responsible for the work. 

Applicant’s Engineer - An engineer licensed to work in the State of California who has been 
hired by the applicant to work on a project of interest to the Agency. 

AWWA - The American Water Works Association. 

Backfill - The material placed after a pipeline or other buried appurtenance has been placed. 

Bacteriological Testing - Testing conducted after pipeline disinfection in accordance with 
AWWA C651 using a certified testing laboratory. 

Bedding - The material placed in the trench bottom or above a foundation prior to placement of 
a pipeline or appurtenance. 

Calendar Days - Number of days including weekends and holidays. 

Caltrans Standards - The California Department of Transportation’s current version of its 
standard specifications and drawings. 

Canal Encasement - The process of placing a section of open-channel canal into a pipe, 
usually to protect it from potential damage or contamination as adjacent areas are developed. 

Carrier Pipe - A pipeline within a casing pipe. 

Casing Pipe - A pipe sleeve outside of another pipeline, used to protect the inner (Carrier) pipe 
from overburden pressures, hazardous substances in the soil, or corrosion. 

Cold Climate Area - Elevations 3,200 ft. and higher, as per Standard Drawing S501. 

Cold Weather - A period of more than three successive days when the mean daily temperature 
falls below 40°F or any day when the low temperature is expected to fall or falls below freezing 
(32°F). 

Contractor - The individual, partnership, corporation, joint venture, or other combination thereof 
licensed to perform the work who has entered into a contract with the Developer for 
construction of the improvements in accordance with Agency’s approved Plans and these 
standards. 

County - The County of Placer. 
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Cross Connection Control - Measures taken to ensure potable water quality in distribution and 
transmission systems is not harmed by connections to services and other outlets. 

Customer Service - Agency personnel who answer questions and provide information and 
services to builders who add new connections and system improvements. Hours are 8 a.m. – 5 
p.m., Monday-Friday, excepting holidays, at (530) 823-4850 inside Placer County, or (800) 464-
0030 outside Placer County. 

Days - Unless otherwise specified, calendar days. 

Developer - The applicant or authorized representative.  

Development or Improvement Standards - The most current version of the Agency’s 
Improvement Standards. 

Distribution Pipe - An Agency pipeline up to and including 18 inches in diameter that can be 
tapped for services anywhere along its length. 

Encasement - See Canal Encasement. 

ERT - A device that sends meter readings to Agency personnel at a distance. (The acronym 
stands for “electronic receiver/transmitter.”)  

Facilities - Agency-owned and-operated infrastructure intended to supply, treat, or distribute 
water to its customers or support the process of doing so. 

Facilities Agreement - A contract between the Agency and an Applicant that provides the 
means for the Agency to take over ownership and operation of the Facilities constructed by the 
Applicant per Agency standards and with Agency approval. 

Field Service - Maintenance and repair of Facilities by trained and experienced Agency 
personnel. 

Final Backfill - Material placed above the intermediate backfill to at least six inches below final 
grade in an unpaved area. 

Fire Flow - The flow of water required to supply fire-suppression water to any point in the 
Agency system. 

Gravity Piping - Pipeline constructed to carry water that flows entirely under the influence of 
gravity. 

Haunching - Material placed from the top of the bedding to the spring line of the pipe unless 
otherwise shown. 

Improvement Standards - Document defining the minimum Agency requirements for 
constructing Facilities. 

Initial Backfill - Material placed from the spring line of the pipe to 12 inches above the pipe 
crown unless otherwise shown. 

Intermediate Backfill - Material placed from the top of the initial backfill to the road subgrade or 
to the final backfill. 

Joint Harness - A mechanical means of restraining pipes at pipe joints external to the pipe 
structure. 

Large Meter - Any meter larger than 1.0 inches in nominal diameter. 

Max Day Demand - The greatest total potable water quantity required during a single day. 
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Outage - A period in which a portion of the Agency distribution or transmission system cannot 
deliver water to its customers. 

Peak Day Demand - The greatest potable water flow rate required during a single day, 
averaged throughout that 24-hour period. 

Peak Hour Demand - The greatest potable water flow rate required during a single hour, 
averaged throughout that hour. 

Permittee - Party that holds or is applying for an Agency encroachment permit. 

Plans - The drawings or reproductions thereof showing the location, character, dimensions, and 
details of the work to be done. 

Potable Water - Water treated for human consumption. 

Private Facility - Pipeline, appurtenances, and other improvements on the service side of a 
meter or as shown in the Standard Drawings. 

Raw Water - Non-potable water conveyed primarily canals and pipes used for irrigation, power 
generation, or as source water to treatment plants. 

Rules and Regulations (Agency) - The most current version of the Agency’s “Rules, 
Regulations, Rates and Charges Governing the Distribution and Use of Water” (A copy of the 
current addition may be obtained at the Customer Service counter located at 144 Ferguson Rd. 
Auburn, CA.  

Standards - Documents defining minimum levels of competence, workmanship, or materials 
written by an Agency-recognized authority. 

Standard Drawings - The most current version of the Agency’s Standard Drawings. 

State - The State of California. 

Subcontractor - An individual, partnership, corporation, joint venture, or other combination 
thereof who has entered into a contract with the Contractor to perform any of the work. 
Subcontractor also means an individual, partnership, corporation, joint venture, or other 
combination thereof who has entered into a contract with another subcontractor to perform any 
of the work. 

Technical Specifications - The most current version of the Agency’s Standard Specifications. 

Test Pressure - The test pressure (in psi) a pipeline and its appurtenances is subjected to for 
Agency acceptance. 

Tie-In - A connection to a pipeline in the Agency’s distribution or transmission system. 

Transmission Pipe - Any Agency pipeline 24 in. or larger in diameter, usually with no or very 
few service taps. 

Treated Water - Potable water distributed throughout pressurized transmission and distribution 
mains. 

Work - Any and all obligations, duties, and responsibilities necessary to complete the 
construction assigned to, or undertaken by, the Contractor pursuant to these Standards 
including all labor necessary to produce such construction and all materials, equipment, and 
supplies incorporated or to be incorporated in the construction. Also, the completed 
construction or parts thereof required to be provided under the Contract Documents. 

Working Days - All days except Saturdays, Sundays, and Agency holidays. 
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Working Hours - For inspection purposes, working hours shall be 7:00 a.m. to 3:30 p.m. 
Monday through Friday except for Agency holidays. 

Working Pressure - Maximum static pressure plus the surge pressure due to a one foot per 
second change in velocity pressure (maximum static pressure plus 50 psi minimum) unless 
otherwise specified. 
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Abbreviations List 

AASHTO  American Association of State Highway and Transportation Officials 

AC  Asphaltic Concrete or Alternating Current  

ACI  American Concrete Institute 

ACI 306  American Concrete Institute cold weather placement specifications 

ACI 506  American Concrete Institute Equipment & Crew Requirements 

AG  Air Gap 

AGENCY  Placer County Water Agency 

ANSI  American National Standards Institute 

ANSI BI  American Society for Testing and Materials Bi-national standard 

APA  American Plywood Association, Engineers Wood Association 

AQMD  Air Quality Management District 

ASA  Was American Standards Association & changed to ANSI (See above) 

ASME  American Society of Mechanical Engineers 

ASTM  American Society for Testing and Materials 

ATS  Anode Test Station 

AVRV  Air/Vacuum Release Valve 

AWG  American Wire Gauge 

AWWA   American Water Works Association 

BOV  Blow-off Valve 

BPD  Backflow Prevention Device 

Cal-OSHA  California – Occupational Safety and Health Administration 

CARB  California Environmental Protection Agency, Air Resources Board 

CCML  Concrete Coated Mortar Lined 

CCP  Concrete Cylinder Pipe 

CCW  Counter Clockwise 

CIP  Cast In Place or Cast Iron Pipe 

CP-Test  Cathodic Protection 

CPVC  Chlorinated Poly Vinyl Chloride 

CW  Clockwise 

CWO  Cold Weather Only 

DC  Double Check valve assembly 

DCDA  Double Check Detector Assembly 

DDW  California Division of Drinking Water 

DIP  Ductile Iron Pipe 
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DR  Diameter Ratio 

EBAA  Earl Bradley & Associates Iron Restraint MFG 

ERT  Electronic Receiver/Transmitter 

FA   Facilities Agreement 

FRP  Fiberglass Reinforced Thermosetting Plastic 

GPS  Global Positioning System 

HDPE  High Density Polyethylene pipe 

HWMPE  Insulation Material Designation 

HZ  Hertz 

IPS  Iron Pipe Size 

IR drop  Free of voltage drop across the circuit 

LCD  Liquid Crystal Displays 

LED  Light Emitting Diode 

MLS  Mortar-Lined Steel pipe 

MSDS  Material Safety Data Sheets 

NACE  National Association of Corrosion Engineers 

NACE RP  National Association of Corrosion Engineers Reference Paper 

NAD 83  North American Datum of 1983   

NEMA  National Electrical Manufactures Association 

NGVD 29  National Geodetic Vertical Datum, 1929 

NSF  National Science Foundation 

OS&Y  Outside Stem & Yolk 

OSHA  Occupational Safety and Health Administration 

PCC  Portland Cement and/or Concrete 

PCWA  Placer County Water Agency 

PE  Polyethylene 

PE3408  PPI Polyethylene pipe classification, meets ASTM D3350 

PPI  Plastic Pipe Institute 

PSI  Pounds Per Square Inch 

PVC  Polyvinyl Chloride pressure pipe 

PWS  Public Water System 

RP  Reduced Pressure principle device 

RPDA  Reduced Pressure principle Detector Assembly 

RW  Raw Water pipeline or Wire color designation (R=black insulation) 

SCADA  Supervisory Control and Data Acquisition 
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SDR  Standard Dimension Ratio 

SE  Sand Equivalent 

SP-XX  Surface Preparation – (XX=specification #) 

SS  Stainless Steel Pipe 

SSPC  Steel Structures Painting Council 

SSPC-PA1  Paint Application Specification No. 1, Shop, Field & Maintenance 
Painting 

SWRCB  State Water Resources Control Board 

THHN  Thermoplastic High Heat-resistant Nylon-coated 

THWN  Thermoplastic High Water-resistant Nylon-coated 

TW  Treated Water pipeline or Wire color designation (T = white insulation) 

USE-2  Direct Burial Building Wire Type USE-2 (EPR_HYP) 600V 

USA  Underground Service Alert 

W  Welded Wire Mesh Wire Diameter (W0.05= 50 thousands Dia.) 

WOG  Water, Oil and Gas 

WWF  Welded Wire Fabric 

 

Facilities Agreements (FA) 

All Facilities to be accepted for ownership and maintenance by the Agency shall be installed 
under the provisions of an FA. All physical encroachments to Agency easements, property or 
facilities are prohibited except when expressly permitted by an Agency Encroachment Permit.  

The Facilities Agreement is not fulfilled or completed until the Agency accepts the Facilities. 

Prior to Acceptance of the Facilities the Applicant must provide to the Agency: 

• All easements and fee title property. 
• Two copies of the project parcel or subdivision map. 
• A map or list correlating the addresses to each property for the parcels or lots in the 

project. 
• Electronic files of asbuilts conforming to the requirements in Division 2, Section 4, Plan 

Sheet Requirements of these Standards. 
• Adequate funds in the project account to provide a minimum deposit in the amount 

required by the Facilities Agreement.  

Facilities Agreement (FA) Process 

The Agency’s map files, for research by the Applicant/Applicant’s Engineer, are available at the 
Agency’s Business Office at 144 Ferguson Road in Auburn during normal business hours. A 
completed Application is to be submitted to Customer Services for PCWA Project Review. Plan 
submittals will be reviewed by the Agency. After the plans are finalized, the 
Applicant/Applicant’s Engineer will request a Facilities Agreement to be prepared and placed 
on an agenda for approval by the Board of Directors of the Placer County Water Agency. Once 
approved, copies of the Facilities Agreement will be signed by the Applicant/Applicant’s 
Engineer, fees and charges will be paid, and the Facilities Agreement will then be signed by the 
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Agency. For further detail on the process, refer to Appendix A. Certain Facility Agreements may 
not require Board of Directors approval and signing. 

Applicant Billing 

The applicant shall be billed and shall pay all costs associated with the proposed facilities, 
including costs for plan review, inspection, mapping, clerical support, and engineering review. 

Approved Plans 

Complete plans and specifications for all proposed facilities to be accepted for ownership and 
maintenance by the Agency shall be submitted to the Agency for review and approval. This 
approval shall be evidenced by the signature of the Agency Engineer on the title sheet of the 
Plans prior to beginning any construction of proposed Agency facilities. No work on Agency 
facilities will be allowed without approval by the Agency Engineer. 

Standards 

All facilities to be accepted for ownership and maintenance by the Agency shall conform to the 
latest edition of the Agency’s Standards, AWWA Standards and SWRCB. If these standards 
conflict, the Agency’s standards shall have precedence. The applicant or the applicant’s 
authorized representative shall be responsible for obtaining all necessary information, 
requirements, specifications, and standards to design and construct the proposed 
improvements in accordance with these requirements. 

Alternatives to the SWRCB, DDW Standards 

Proposals to use an alternative to a requirement of the DDW Standards must demonstrate to 
the DDW and the Agency that the proposed alternative will provide the same level of protection 
to public health and be approved in writing by the DDW prior to Agency approval of the plans 
and prior to implementation. 

To request approval of an alternative the Applicant’s engineer shall submit a letter to the 
Agency: 

• Identifying the location where the alternative will be implemented. 
• Explaining the need for the alternative. 
• Describing the alternative. 
• Stating that the letter is a request to the DDW for approval of an alternative to the DDW 

Standards. 

The letter shall be stamped and signed by a California registered civil engineer. 

The Agency will submit this letter to the DDW on behalf of the Applicant.  Letters should not be 
sent directly to the DDW. 

Plan Submittal 

Complete Plans and specifications for all proposed improvements shall be submitted to the 
Agency for approval.  

All initial plan submittals shall include the following: 

• A completed Application for Project Review. Note: the Applicant identified on this form will 
be the party identified in the FA as the responsible party. 

• Payment of the plan check deposit. 
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• Three (3) complete sets of improvement Plans prepared in accordance with these 
requirements. 

• Tentative parcel map (if applicable). 
• A supplemental service information forms.  
• A completed “Project Plans Checklist”. See Appendix A. 

Subsequent plan submittals shall consist of two (2) sets of improvement Plans. Incomplete plan 
submittals shall not be processed and will be returned to the applicant. 

After Agency approval of the Plans, three hard copy sets of Plans and one digital copy be 
provided to the Agency. 

Pre-Construction Requirements 

Prior to beginning construction of any facilities under an FA the following items shall be 
completed: 

• Plans shall be approved and signed by the Agency Engineer. 
• An FA shall be approved and signed by both the Applicant and the Agency. 
• All necessary deposits and fees shall be paid. 
• All required performance bonds shall be provided, reviewed by the Agency, and found to 

comply with the Agency’s performance bond requirements. 
• Proper insurance certificates shall be submitted, reviewed by the Agency, and found to 

comply with the Agency’s insurance requirements. 
• All required pre-construction easements shall be prepared, submitted, reviewed and 

approved by the Agency. 
• Any special conditions in the FA that must be met prior to construction are completed. 
• The Applicant provides to the Agency, AutoCAD files showing all existing and proposed 

property lines within the project with property lines placed by themselves on one of two 
layers, “EXISTING PLS”, and “PROPOSED PLS”. 

Inspection 

One or more inspectors may be assigned by the Agency Engineer to observe any and/or all the 
work. The inspector(s) may inspect any part of the work and/or materials and shall have full 
authority to accept or reject said work and/or materials. Such inspection shall not relieve the 
Developer and/or Contractor of the obligation to conduct comprehensive inspections of the 
work, to furnish acceptable materials, perform acceptable work and to provide adequate safety 
precautions. 

The FA Applicant shall be billed and shall pay all Agency inspection costs, including costs for 
mapping, clerical support, and engineering review for the FA. 

Easements/Rights of Way and Fee Title Property 

The applicant shall provide the Agency with all necessary property and easements/rights of 
way for the proposed improvements.  

All easements shall be prepared in the Agency’s standard easement format and shall include 
all necessary legal descriptions and plat maps. See Appendix C for the Standard Grant of 
Easement form. 

All easements and deeds will go through an escrow officer and be recorded by the escrow 
officer with a title company selected and approved by the Agency. 
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Construction of buildings and/or structures shall not be permitted within the Agency's 
easements. 

The minimum easement width for pipelines shall be 20 feet. Easement widths greater than 20 
feet may be required at the Agency’s discretion. 

Fee title to property shall be provided for all major above ground facilities and structures such 
as storage tanks, pumping stations, pressure reducing valve stations, water treatment facilities, 
or other facilities as determined by the Agency. When fee title to property is to be provided, it 
shall be sized sufficient that the Agency is able to adequately conduct all functions for which 
the property is intended and allow fencing. 

Encroachment Permits 

The Agency prohibits use of right of ways, easements, canals, and canal banks for planting 
trees, vines, or other crops, and prohibits construction of fences, pipes, bridges, crossings, or 
other structures. 

At the Agency’s sole discretion, Encroachment Permits may be issued that allow an 
encroachment, subject to conditions, terms and provisions included in the permit. If the 
permittee fails to uphold those conditions, terms and provisions the Agency may terminate the 
Encroachment Permit. 

Applications for Encroachment Permits are handled using the Facilities Agreement procedure. 
An encroachment permit sample document can be found in Appendix B.  

Warranties and Repairs 

The Applicant shall warranty all materials and workmanship provided under a Facilities 
Agreement for a period of one year after the date of acceptance of the facilities. The Applicant 
shall be fully responsible for all direct and indirect damages and expenses to the Agency 
caused by such defects in materials and workmanship including defects in materials and 
workmanship supplied to the Applicant’s Contractor by any subcontractor or manufacturer of 
equipment. 

Existing Utility Location 

For location of existing waterlines, appurtenances and other utilities, the Applicant and/or 
Contractor shall notify U.S.A. (Underground Service Alert) 48 hours before performing 
excavation. Not all utilities participate in U.S.A., and procedures for determining existing utilities 
vary by location. Proper utility location is the Applicant/Contractor’s responsibility. The location 
of existing utilities on Agency documents is based on information from others and is considered 
approximate. 

Requirement for Applicants 

At the end of the project construction, the Consulting Engineer shall submit one electronic set 
of Record Drawings. Record Drawings are to show (any and all) PCWA Project Engineer 
approved changes and those changes approved by any other Authority that were made after 
the initial plan approval process. Copies of field records and drawing revisions will be provided 
to the Consultant by the Agency after completion of construction. These changes are to be 
clouded and shown as revisions to the plans, each revision shall be noted on the affected sheet 
only, and then all revisions with pages affected shall be listed on the cover sheet. The set of 
record drawings must be the originals showing the Engineer’s original wet stamp and signature, 
PCWA’s Project Engineer’s approval block with signature and if applicable, Placer County’s 
original approval signatures and initials on each sheet.  
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Section 1 -  
Design Criteria for Treated Water Facilities 

Intent of Criteria 

The intent of these criteria is to provide a treated water system that will: 

• Be free of sanitary hazards. 
• Protect the quality of the water delivered to users at all times. 
• Protect the distribution system against backflow contamination. 
• Be adequately sized to provide water treatment, transmission, storage, and distribution 

capacity. 
• Be structurally sound and withstand, with ample safety factors, the physical stresses 

imposed during normal and extreme operation. 
• Minimize the effects of disruptive and reasonably foreseeable events like power outages, 

equipment or structural failures, earthquakes, fires, floods, and sabotage. 
• Protect against unauthorized entry, unauthorized use of water, and/or vandalism. 
• Protect against adverse effects in areas subject to freezing weather. 

Water Supply Pressure 

The distribution system shall be designed to maintain an operating pressure at all service 
connections of not less than 50 psi or more than 120 psi. A minimum of 40 psi may be utilized 
on a project specific basis only at the Agency’s sole discretion and only for unique project 
conditions, such as simplifying a pressure zone configuration. During periods of maximum day 
usage and coincident fire demand, service pressure shall not be less than 20 psi. 

In accordance with the Uniform Plumbing Code, in areas where the static water pressure is in 
excess of 80 psi, a pressure regulator shall be installed on the customer’s side of the service 
meter. The pressure regulator shall be owned and maintained by the customer. 

Water Usage Rates (Not For Meter Sizing) 

For design of the distribution system, apply a maximum-day demand for each typical residential 
dwelling unit as in the following table. Peak-hour demands shall be assumed at 160% of the of 
the maximum-day demand. Usage rates for other existing entities may be obtained from the 
Agency. 

Number of Dwelling Units in 
Development 

Maximum-Day Flow (gpm) per 
Dwelling Unit 

1-10 5 

11-20 2.5 

21-35 1.5 

36-60 1.0 

>60 0.8 

Fire Flows 

Required fire flows shall be determined by the Fire Protection District having jurisdiction. 
Maximum velocity anywhere in the Agency’s system under peak day usage plus fire flow 
conditions shall be 7 feet per second. 
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Water Treatment Plants 

Provide engineering report to the Agency for review and approval for all new Water Treatment 
Plant work or process change modifications. The report shall be prepared by a qualified 
engineer registered in California and experienced in potable water treatment. The report shall 
contain a description of the design of the proposed treatment process and address the means 
of compliance with all current and proposed regulations. All new water treatment plants or 
modifications to existing ones shall be designed in accordance with the latest requirements of 
the California Division of Drinking Water and all applicable Federal Regulations. 

Wells 

Each new public water supply well shall: 

• Be constructed in accordance with the California Department of Water Resources 
Bulletins 74-81 and 74-90. 

• Be equipped with chlorination facilities. 
• Be equipped with a sampling tap located on the discharge line between the discharge 

check valve and the chlorine injection point. 
• Include valves as necessary to allow the well to be pumped to waste. An approved 

backflow device shall be provided on the discharge line prior to connection to the treated 
water system. 

• Be provided with piping to an acceptable location for receiving water pumped to waste. 
• Be equipped with a flow meter capable of determining and recording the instantaneous 

rate of flow and total volume pumped over time. 
• Be equipped with an emergency generator having fuel storage sufficient to run the well 

for a set amount of time determined by the Agency and dependent on the well’s 
importance to the system. 

• Include an adequately sized building, constructed of masonry block or other Agency 
approved building material, enclosing the chlorination facilities, meter, well head and 
emergency generator. 

• Include a telemetry connection to the Agency’s SCADA. 

Storage Facilities 

Water storage facilities shall: 

• Have SCADA connection, SCADA control and Alarm Systems. 
• Be designed with a separate inlet and outlet located on opposite sides of the facility to 

minimize short-circuiting of the water flow through the storage facility. 
• Be equipped with isolation valves and bypass piping to allow the storage facility to be 

removed from service and accessed for maintenance. 
• Be designed to allow ready access into the reservoir for inspections, cleaning, and repair. 

Storage facilities located above ground shall be equipped with a ladder to allow access to 
the entry opening. The ladder and access hatch shall be lockable and include an anti-
climb device to prevent use by unauthorized persons. The ladder shall also be equipped 
with a fall restraint system conforming to Cal-OSHA regulations. 

• Be constructed of welded steel in accordance with AWWA D-100 or prestressed concrete 
in accordance with AWWA D-110 and ACI-350. 

• Be designed to include a paved access road around the facility perimeter. 
• Include a security fence around the site with a lockable gate. 
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• Provide tank overflow facilities to acceptable location. Overflow to be based on maximum 
influent supply. 

• Provide for chlorine removal on the overflow prior to discharge. 
• Have a Flow Meter and a Tank Hatch Alarm. 

Water storage facility sizing shall be the sum of the following three components or as 
required by the Agency: 

• Operational Storage – 25 percent of the maximum day demand for the pressure zone. 
• Fire Storage – The maximum combination of fire flow and duration in the pressure zone. 
• Emergency Storage – 25 percent of the maximum day demand for the pressure zone. 

Pumping Stations 

An engineering report shall be prepared by an engineer registered in California and competent 
to work on new pumping stations or modifications to existing ones. The report shall contain, at 
a minimum, a description of the proposed pumping facilities or modifications, hydraulic and 
pump design criteria, system surge analysis, an estimate of the annual operation and 
maintenance costs, and a description of the control logic.  

Pumping stations shall: 

• Be paved and fenced. 
• Be designed for automatic operation.  
• Be designed with enough pump redundancy to operate the station at maximum design 

flow with one pump out of operation. 
• Be designed with multiple pumps, rather than a single pump to reduce the chance of 

pump station shutdown. 
• Be enclosed within an adequately sized masonry block building having adequate access 

for operation and maintenance. 
• Have a meter measuring instantaneous flow and total volume. 
• Be connected to the Agency’s SCADA system. 
• Include building intrusion alarms. 

Pressure Reducing Stations 

Pressure reducing stations shall: 

• Be located at locations determined by the Agency. 
• Be designed with a single diaphragm-actuated and/or direct-acting pressure reducing 

valves of sufficient size and/or quantity to convey the full capacity of the pipeline 
supplying the pressure reducing station. 

• Be located on property granted to the Agency or on Agency property. 
• Be designed as an above-ground facility. The pressure reducing station shall be enclosed 

in a masonry block building or a light-duty permanent housing, per Agency decision and 
per Standard Drawings S213 and S214. 

• Be designed with a bypass matching the size of the adjacent main. 
• Include pressure readouts upstream and downstream of the pressure reducing valve, 

metering flow rate, and Agency’s SCADA control with the Agency system. 
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Interconnections with Other Water Purveyors 

Interconnections with other water purveyors shall: 

• Be provided if required by the Agency. 
• Be located per the Agency’s requirement. 
• Include a meter that accurately measures the rate of flow, totalizes the flow each way, 

and is connected with the SCADA system. 
• Include a length of exposed pipeline with no fittings or flow disruptions equal to at least 

five pipeline diameters or manufacturer’s recommendation on both sides of the meter. 
• At the Agency’s discretion, include adequately sized bypass piping and valves to be used 

in the event that the meter must be removed for maintenance. 
• Include a telemetry connection to the Agency’s existing telemetry system. The connection 

shall provide the ability to monitor real-time rate of flow and to produce reports showing 
total flow volume per hour, day, and month. 

• Include an above-ground pedestal located adjacent to the metering facility containing the 
telemetry and communication equipment. A digital readout of the meter’s cumulative total 
flow volume in thousand gallons (or other appropriate unit as agreed to by the Agency) 
shall be located within the pedestal. 

• Be designed with adequate space to park a vehicle off-street adjacent to the metering 
facility. 

Telemetry 

Telemetry and communication equipment shall be designed in accordance with the Agency’s 
current hardware and software design guides. Communication between remote sites and the 
Agency’s current telemetry network shall be by radio using the Agency’s designated frequency. 
In the event that a clear radio path is not available between the remote site and the Agency’s 
communication system, a leased telephone line using the Agency’s current circuit or fiber-optic 
network may be used with approval from the Agency. 

Telemetry connections shall be required at the following locations: 

• Water treatment plants 
• Wells 
• Storage tanks 
• Pressure reducing stations 
• Pumping stations 
• Metering stations for interconnections with other water purveyors 
• Other key facilities as determined by the Agency where real time and/or historical 

information will assist the Agency in providing water service in a safe, reliable, and 
efficient manner. 

Corrosion Control 

At a minimum, corrosion control measures shall be considered for improvements for the 
following facilities: 

• Storage tanks 
• Valves 
• Pipelines  
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Note: All buried ductile iron pipelines, ductile iron fittings and all buried services shall be 
polyethylene encased per AWWA C105/A21.5-10. Additional cathodic or corrosion 
protection may be required by the PCWA Project Engineer on a case by case basis. 

• Bore-and-Jack or microtunneling casings and carrier pipes. 

Landscaping 

When required by the Agency, landscaping shall be provided at Agency facilities. Landscaping 
design shall take into account local landscaping ordinances, utilize drought tolerant plants, and 
include an irrigation system that requires minimal maintenance. All commercial landscaping 
services must be equipped with a backflow device. 

Landscaping may be required for improvements to the following facilities and may be 
required at other types of facilities at the Agency’s discretion: 

• Water treatment plants 
• Storage tanks 
• Pumping stations 
• Pressure reducing stations 
• Metering stations 
• Other facilities located on Agency property 

Distribution System 

Pipeline Design Criteria 

• Depth of cover shall be a minimum of 30 inches except in the Cold Climate Area. In the 
Cold Climate Area, 48 inches minimum cover is required. 

• Max cover shall be 60 inches unless shown and called out on plans and approved by 
Agency. 

• Trench width shall be per Standard Drawing S101. 
• Bedding shall be compacted 90 percent maximum dry density to 12 inches above pipe, 

load factor 1.5. 
• Soil density: 150 pounds per cubic foot. 
• Bedding angle: 90 degrees. 
• Live load: AASHTO H-20, 16,000 pound wheel load. 
• Rigid pipe: 1.5 factor of safety versus crushing. 
• Flexible pipe: deflection at joint is not allowable. All Horizontal changes in directions shall 

be made with fittings. 
• Design conditions apply to an empty conduit with no internal pressure. 
• Ductile iron pipe (DIP) shall be installed adjacent to and at least 40 feet on either side of 

fuel tanks, fueling stations, or individual properties using volatile material on the property. 
• Pipelines having the primary function of conveying water from one geographic location to 

another are classified as transmission main. These pipelines are generally larger than 
those in the distribution system receiving the water. These pipelines generally are not 
integral within a water distribution pipe network and generally do not have service 
connections; however, exceptions may be made at the Agency’s sole discretion.  

Hydraulic Analysis 

A hydraulic analysis of any proposed addition to the water system shall be provided to the 
Agency upon request. Provide to the Agency the peak-hour, peak-day, and fire flows 
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expected in the system improvement to the Agency. Agency staff will provide high and low 
pressures expected in the existing system given the maximum flows stipulated. The Hazen-
Williams formula shall be used in the hydraulic analysis using the following “C” values: 

Pipe Material “C” Value 

Ductile Iron Pipe 130 

PVC Pipe 140 

Mortar-Lined Steel Pipe 130 

Pipe Material, Allowable Sizes, and Pressure Class Rating 

Pipe mains for treated water shall be constructed of PVC, DIP, or mortar-lined steel pipe 
(MLS). Allow a minimum of 50 psi surge allowance in distribution and transmission main 
material selection. Pressure class shall exceed the test pressure and meet other pressure 
class requirements in the Standards. 

PVC Pipe, AWWA C900 

PVC pipe shall be allowed in 4”, 6”, 8”, and 12” sizes only. For working pressures less than 
130 psi, pipe shall be DR 18. For working pressures between 130 psi and 180 psi, pipe shall 
be DR 14. PVC pipe is not allowed under higher working pressures. All changes in direction 
of PVC pipe must be made using restrained ductile iron fittings. 

Ductile Iron Pipe, AWWA C151 

Ductile iron pipe may be used in 4”, 6”, 8”, 12”, 18”, 20”, 24”, 30”, 36”, and 42” sizes. Ductile 
iron pipe shall have a pressure class rating greater than the test pressure. Ductile iron pipe 
deflections shall be less than 0.75 times the manufacturer’s allowed deflection. Pipe curve 
radii shall be greater than 1.33 times the manufacturer’s minimum radii. 

Steel Cylinder Pipe, AWWA C200 

Steel Cylinder Pipe may be used in sizes 30” and larger or as approved by the Agency. 
Applicants shall determine the pressure rating of steel cylinder pipe. 

Pipeline Sizing 

All pipelines shall be the largest size required to convey the following: 

• Peak-hour flow using a maximum flow velocity of 5 feet per second. 
• Peak-day flow plus fire flow using a maximum flow velocity of 7 feet per second. 
• Storage replenishment flow using a maximum flow velocity of 5 feet per second. 

The minimum transmission line diameter shall be 12 inches. The minimum distribution 
system pipe diameter shall be six inches. The minimum pipe size to fire hydrants shall be 
determined by the Fire Protection District’s flowrate requirement and the Agency’s maximum 
velocity requirement of 7 fps. 

Joints 

All new pressure piping systems shall be restrained by mechanical joint restraint or welded 
joints. Concrete thrust blocks shall only be used where shown on the drawings and as 
approved by the Agency. Concrete thrust blocks are required at connections to existing 
piping to protect against the movement of existing joints or fittings due to thrust forces. Where 
test pressure does not exceed 150 psi, concrete thrust blocks for pipe 12-inch and smaller 
shall be provided as shown on the Standard Drawings. All other thrust blocks shall be 
designed by a California registered engineer. 
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Restrained joints shall be rated for the greater of the pipeline’s test pressure or its surge 
pressure. Install all restraining systems per the system manufacture recommendations. The 
location and minimum required development length shall be clearly identified on the Plans. All 
restraint systems calculations shall be stamped and signed by a California registered 
engineer. 

Minimum restrained lengths may be determined through application of EBAA Iron’s 
Restrained Length Calculator using soil type SM, safety factor 1.5:1, and trench type 5. 
Restrained length for valves shall be that of dead ends. Note: For ductile iron pipe, use the 
“Poly Wrapped Ductile” for pipe material choice. 

Valves 

Treated Water 

For the distribution system, provide a sufficient number of valves such that no single shut 
down will result in taking more than 1,000 feet of pipeline out of service and such that no 
more than two fire hydrants will be taken out of service during a shut down. Within residential 
areas, valves shall have a maximum spacing of 500 feet and shall be located at intersections 
where practical and the projection of a property line in a straight run of pipe. In commercial 
and industrial areas, maximum valve spacing is 350 feet. All tees shall have 3 valves and all 
crosses shall have 4 valves, with the exception of tees for hydrants, services, and blow-offs. 

Valve sizes shall conform to the pipe size unless shown otherwise on approved Plans. Valve 
class shall exceed the test pressure. 

All 4-inch, 6-inch, and 8-inch valves shall be gate type. Valves 12 inches and larger shall be 
butterfly type. 

All valves shall include a 17-lb. anode with their installation per Standard Drawing S112. 

Fire Hydrants 

Fire hydrants shall be designed at locations in accordance with the California Fire Code, and 
or the Fire Protection District having authority and Placer County. Hydrants shall at a 
minimum be spaced with a maximum interval of 500 feet in residential areas and 350 feet in 
industrial or commercial areas. All hydrants to be located within the cold climate area (see 
Standard Drawing S501) shall be dry barrel type hydrants. The local fire protection authority 
shall provide the hydrants make and model. Fire hydrant laterals shall be constructed of 6-
inch ductile iron pipe that is fully restrained from the mainline tee to the hydrant. In addition to 
restrained joints, all fire hydrants shall have a thrust block at the base of the hydrant bury. 

Blow-off Valves 

Blow-off valves (BOV) shall be located at major low points, at the end of all dead-end 
pipelines without fire hydrants, and at pressure zone boundaries located at pressure reducing 
stations. 

Wherever possible, install the BOV in the street right-of-way, three feet or more away from 
the curb and gutter. Ensure BOV’s cannot back-siphon into the distribution system in their 
projected locations by providing a watertight cap on discharge piping per Standard Drawings 
S208, S209, S506, and S507. 

The Agency will provide locations for BOV’s on pipelines with existing hydrants. 

For sections of line without fire hydrants, size BOV for minimum 2.5 feet per second flushing 
velocity. For 8-inch mains, use a minimum 4-inch BOV. For 12-inch and larger mains, use a 
minimum 6-inch BOV. 

The 6-inch BOV shall be a standard fire hydrant. 
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Terminate stubs for future main extensions with a two-inch end-of-line BOV. 

 Water Quality Sampling Stations 

The Agency will determine the need for water quality sampling stations based on the size and 
location of the proposed development, proximity to other sampling stations, layout of the 
distribution system, distance to source of treated water, and other factors. Water quality 
sampling stations shall be provided by the applicant at locations as determined by the Agency. 
Sampling stations shall be installed in accordance with Standard Drawing S215. 

Air/Vacuum Release Valves 

A combination air-vacuum release valve (AVRV) shall be installed at all high points and at 
intervals of no more than 1,000 feet along constant slopes. For pipelines 12 inches and smaller, 
use a 1-inch AVRV. For pipelines larger than 12 inches, the Applicant shall determine the 
AVRV size and submit supporting calculations showing the adequacy of the recommended size 
to prevent pipe failure. These calculations shall be stamped by a professional engineer 
registered in California and submitted to the Agency for approval.   

Pipeline Layout and Clearances 

Dead-end pipelines shall be avoided wherever possible. Distribution systems shall be designed 
with looping pipelines such that all points within the distribution system are connected to a 
minimum of two source pipelines. Exceptions to this may include cul-de-sacs, at pressure zone 
boundaries, and at other locations approved by the Agency.  

All pipelines and other distribution facilities shall be installed within public rights-of-way or 
easements or on land granted to the Agency. When pipelines are installed within improved 
streets, the pipeline shall be located beneath pavement and have a minimum horizontal 
clearance of three feet between the edge of pipe and lip of gutter or edge of pavement. When 
pipelines are installed within an easement, they shall be centered within the easement or 
placed to have at least 10 feet clearance from the closest easement line. Variances from this 
requirement may be approved at the Agency’s discretion. 

All sewer/water crossing and separation requirements shall conform to the State of California 
Division of Drinking Water or the Agency’s requirements, whichever is more stringent. All 
sewer/water crossings shall be designed with the crossing being as close to perpendicular as 
practical and with the sewer line and laterals crossing under the water line. See Standard 
Drawings S103 and S104 for detailed clearance requirements. 

No parallel utilities or structures such as street light foundations, etc. shall be installed within 2 
feet of either side of the water pipeline trench. 

Design water mains to deflect no more than 75 percent of the manufacturer’s maximum 
allowable deflection radius for the pipe type selected. For PVC mains, deflections must be 
accommodated by installing fittings, not by deflecting joints. 

Where required, install trench cutoff walls with drains. The drains shall be a 2-inch minimum 
pipe and have a minimum slope of 1 percent to daylight. 

Manifolds 

Manifolds may be provided for three or more services with Agency approval. The minimum 
manifold size is 4 inches. 

Special Separation Requirements 

Pipelines to be installed within 40 feet of underground fuel tanks or fuel pipelines shall be 
constructed of ductile iron pipe with fuel-resistant gaskets. 
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Water Service Piping and Metering 

Water service pipelines from the water main to the meter box shall be installed at the time the 
main is constructed. 

Meter Size Service Pipe Size 

5/8 x 3/4, 3/4 and 1-inch  1-inch copper 

1½, 2-inch 2-inch copper  

3, 4-inch 4-inch ductile iron 

6, 8-inch 8-inch ductile iron 

10, 12-inch 12-inch 

All service connections shall include an isolation valve at the main. Isolation valves shall be 1-
inch corporation stops for 1-inch service pipes; 2-inch and larger service isolation valves shall 
be gate valves sized to the service pipe with 2-inch operating nuts. 

All service connections shall be metered. The type of meter shall be determined by the Agency. 
Meters may be manual-read or radio-read. 

Meter boxes shall be located at the edge of the right of way or easement and grouped at 
property lines not already occupied by other utilities. Meter boxes shall not be located in 
driveways, sidewalks or any vehicle or pedestrian traffic area. Meter boxes shall be installed on 
the lot it serves. Service lines to apartment or condominium projects shall be grouped in one 
location along a public street. 

Two-inch and larger meters shall have lockable meter bypass piping as shown on the Standard 
Drawings.  



 

Placer County Water Agency Standards  Div. 2 – Improvement Standards 

  Sect. 1 - Design Criteria for Treated Water 
Facilities 

 Page 26 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[This page intentionally left blank] 
 



 

 

Placer County Water Agency Standards  Div. 2 – Improvement Standards 

  Sect. 2 - Design Criteria for Raw Water Facilities 

 Page 27 

Section 2 -  
Design Criteria for Raw Water Facilities 

Intent of Criteria 

The intent of these criteria is to: 

• Minimize operation and maintenance costs for the Agency related to debris and refuse 
removal from the raw water distribution system. 

• Minimize potential damage claims from canal see page, increased discharges at spill 
locations, and canal failure or overflow problems. 

• Prevent storm water discharge into the canal system to prevent overtopping canal and 
prevent pollution. 

• Protect the quality of water delivered to water treatment plants and to canal customers by 
minimizing the amount of pollutants and debris entering the canal system. 

• Minimize the potential for personal injury associated with open canals. 
• Reduce water loss from the raw water distribution system by reducing evaporation and 

see page. 
• Ensure access is provided to properly maintain the system. 

Canal Encasements 

Canal encasement is defined as replacement of an Agency open canal with the installation of 
a pipeline or concrete box culvert in accordance with these requirements.  

Encase canals located within 400 feet of areas proposed for residential development with 
parcels or lots of two acres or less, or areas proposed for industrial, commercial, municipal or 
institutional uses. Canal encasement shall also be required where new roads are created 
within 100 feet uphill of a canal. Canal realignments may also be required at the Agency’s 
discretion.  

All canal encasements, other than those being tied into at the downstream end of an existing 
encasement that has a safety/debris trash rack, shall include an inlet structure with a 
safety/debris trash rack, a trash rack box and an automatic spillway designed to overflow the 
design capacity of the canal above the crown of the encasement. The Developer shall grant 
to the Agency easement(s) that provide full legal rights to spill the required amount of water 
at this location at any time. The spillway shall be designed to avoid loss and/or damage to life 
and/or property. The Agency shall determine the need for manholes and other 
appurtenances. 

Developers of property located on an open canal shall be required to take such action as 
directed by the Agency to ensure that the intent of the criteria identified above has been met.  

Required Information 

Design data, easements and detailed Plans and specifications for an encasement shall be 
submitted to and approved by the Agency prior to the start of construction. Generally, the 
design data, easements, and Plans and specifications shall include the following: 

• Detailed plan and profile of the canal encasement and entrance and exit conditions. 
• Before and after backwater curve and related calculations. 
• Cross sections along the canal length to identify significant changes in the cross 

sections. 
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• Design calculations for inlet structure and automatic spill. 
• Summary of anticipated peak flows and pipe sizing calculations. 
• Design data on upstream and downstream canal transitions. 
• Details of overflow discharge. 
• Detailed location and width of all existing and proposed canal and spill easements on 

the Plans.  
• Submit legal descriptions and plat maps of proposed easements along with an AGENCY 

“Grant of Easement” form for each easement. Easements shall go through an escrow 
officer. 

Sizing 

The design capacity of canal encasements shall be at least 25 percent greater than the 
normal peak canal flow. The minimum size pipe for encasements shall be 18 inches. Flow 
calculations shall be submitted to the Agency for approval. 

Pipe Materials of Construction 

1. The following materials may be used for encasement of canals under pressure flow 
conditions: 

• Mortar Lined Steel Pipe (MLS) 
• Ductile Iron Pipe (DIP) 
• Polyvinyl Chloride Pipe (PVC) 
• Fusion-welded High-Density Polyethylene (HDPE)  

2. The following materials may be used for encasement of canals under non-pressure flow 
conditions: 

• All materials allowed for pressure flow conditions. 
• Precast or cast-in-place gasketed concrete box culvert. 
• PVC closed profile pipe 

3. For design, use the Manning’s “n” values per specified pipe; 

Default Manning’s “n” Values 

Pipe Type Manning’s “n” 

PVC 0.011 

HDPE 0.012 

ALL  OTHER 0.013 

Bends 

All bends exceeding 22.5 degrees shall be constructed with a manhole per Standard Drawing 
S307. Where multiple bends occur, provide a minimum of 10 feet of pipe between bends. 
Bends on pressure flow pipe shall not exceed 45 degrees and shall have a minimum of 3 
pipe diameters between bends under pressure flow. 

Valves 

All raw waterlines shall be designed using gate valves or segmented ball valves. Raw water 
gate valves 14 inches and larger shall have a 4-inch minimum bypass valve. Air Release/ 
Vacuum Valves - Shall be designed by a CA. registered Engineer and approved by PCWA 
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on a case by case basis and AWWA C512-15 certified. Air Release/Fill systems - Shall be 
designed by a CA. registered Engineer and approved by PCWA on a case by case basis and 
AWWA C512-15 certified. See Div.3 Sect.1, Raw Water Valves and Pre-Approved Materials 
List Appendix D for additional information.  

Mitigating Measures 

An encasement variance may be approved at the Agency's discretion, if the developed area 
encroachment can be reduced by providing appropriate setbacks. The distance for the 
setback areas from the top of canal cut and from the toe of canal fill will be set by the Agency. 
These areas within the setbacks may become green belt areas; however, no trees or bushes 
shall be allowed within five feet of top of cut or toe of fill, or 20 feet from water’s edge, 
whichever is greater. Paved parking areas may be placed within the setback areas if positive 
controls are used to divert drainage away from the canal. All other surface drainage must be 
directed away from canal. Fences may be necessary for developments attracting children, 
such as residential, educational, or commercial. 

A legal entity must be formed to accept responsibility for maintenance repair and replacement 
of drainage facilities, fences, landscaping and other improvements within the setback area 
containing the canal. 

Easements shall be granted to the Agency covering the entire setback areas. The Agency 
shall have the right to operate and maintain the canal at its discretion. The Agency shall be 
held harmless by the owner of the land during the life of the easement for destruction of any 
vegetation, structures, or other facilities. Spoils from cleanings or enlargements of the canal 
may be graded out on the berm and/or spilled over the outside of the berm. The Agency shall 
continue its use of aquatic weed control, weed and brush control, and all other normal 
maintenance activities. 

Inverted Siphons 

The minimum diameter for inverted siphons is 18 inches. Inverted siphons shall be designed 
with reinforced concrete inlet and outlet structures. A blow off valve shall be installed at the 
low point on inverted siphons. The minimum size blow off shall be 12 inches with a 12-inch 
gate valve. Access manholes may be required by Agency for siphons 24 inches or greater. 

Road and Other Crossings 

All road, pedestrian, equestrian, or other crossings of canals shall be by bridges.  Culverts 
are not allowed. Bridges shall be designed to allow Agency personnel and equipment to pass 
when traveling along the canal.  

After construction of footings and prior to bridge deck installation, the canal shall be improved 
to the current Agency requirements, guniting beneath the future bridge 10 feet upstream and 
downstream. The Agency shall make the improvements to the canal. The property owner 
shall pay these costs. 

Bridges shall conform to Standard Drawing S301 and the following:  

• All bridges are to be a clear span over the canal and its banks. Bridges shall be 
supported by abutments outside of the outer edge of the canal banks. No piers are 
allowed in the canal. 

• Bridges shall be wood, welded steel, or welded aluminum. Other materials of 
construction may be proposed. Railroad flatcar bridges may be used in accordance with 
these specifications. 
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• Pedestrian bridges up to 15 feet in span shall be designed to support a live load of 100 
pounds per square foot, minimum. They do not need to be engineered, but must be 
approved by an Agency engineer. 

• Pedestrian bridges greater than 15 feet in span shall be engineered. 
• All vehicle bridges, bridges with a clear width of 8 feet or more, and railroad flatcar 

bridges shall be engineered. 
• For all bridges, drawings and product data shall be submitted to the Agency for review 

and approval. 
• For engineered bridges, engineering calculations signed and stamped by an engineer 

registered in the state of California shall be submitted with drawings and product data for 
review and approval. 

• Engineered pedestrian, equestrian, and bicycle bridges shall be designed in accordance 
with the Guide Specifications for Design of Pedestrian Bridges by the American 
Association of State Highways and Transportation Officials (AASHTO), latest edition. 

• Vehicle bridges shall be designed in accordance with the Standard Specifications for 
Highway Bridges by the American Association of State Highways and Transportation 
Officials (AASHTO) and California Fire Code, latest edition.  Proof of approval by acting 
fire district shall be submitted to Agency. 

• Railroad flat cars must be inspected by an engineer registered in the State of California. 
The engineer shall determine whether the flatcar will meet the loading requirements for 
its intended use.  

• The Approved Materials List (Appendix D) gives names of known bridge manufacturers 
and suppliers. The list is not an endorsement of these manufacturers, nor is the list 
exhaustive. Other manufacturers and suppliers exist.  

Telemetry 

Provide telemetry connections to monitor level at all spill locations, ends of canals, regulating 
stations, and gauging stations. Telemetry equipment shall be designed in accordance with 
the Agency’s current SCADA Systems Standards and Guidelines. 

Inlet and Outlet Structures 

The inlet structure shall have a spillway designed to convey the full capacity of the raw water 
pipe. The spillway shall operate automatically in the event that water flow is obstructed 
downstream and shall also have the capability of being operated manually. The applicants 
shall provide a means of manually obstructing or diverting water from entering the pipe 
without raising the water surface level above the normal high water mark. See also Div. 3 
Sect.1, Inlet & Outlet Structures. 

Trash Racks 

A hinged, lockable trash rack shall be installed at all raw water inlets. Install trash racks at 
approximately 2 to 1 horizontal to vertical or flatter and in line with the flow of water. The 
opening between bars shall be 4 inches clear or as determined by the Agency. See also Div. 
3, Sect.1, Trash Racks. 

Horizontal cross braces shall be located no farther than 6 inches from the bottom and top of 
the trash rack. No other cross braces will be allowed. The Agency may require fine screens 
such as wedge wire screens. 

Repair damaged or inadequate Zinc coating. 

Trash boxes shall be provided at all trash racks per standard drawing S309.  
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Hand Rails and Maintenance Platforms 

Where designs of trash racks or other facilities create grade separations of greater than 30 
inches, hand rails of aluminum or galvanized steel shall be provided. Aluminum or galvanized 
steel platforms may also be required for maintenance purposes. 
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Section 3 -  
Cross Connection Control 

Purpose 

The purpose of the Agency's cross connection control program is to: 

• Protect the public water supply against contamination through cross connections by 
isolating sources of contamination within a water user's premises. 

• Eliminate existing connections between drinking water systems and other sources of water 
that are not approved as safe and potable for human consumption. 

• Eliminate cross connections between drinking water and sources of contamination. 
Prevent future cross connections. 

These regulations are adopted pursuant to the State of California Title 17 Code of Regulations, 
Division 1, State Department of Health Services and/or State Water Resources Control Board. 

It is unlawful for any person, firm or corporation at any time to make or maintain or cause to be 
made or maintained, temporarily or permanently, for any period of time whatsoever, any cross 
connection between plumbing pipes and/or water fixtures being served with potable water by 
the Agency and any other source of water supply or to maintain any sanitary fixture or other 
appurtenances or fixtures which, by reason of their construction, may cause or allow backflow 
of water or other substances into the water supply system of the Agency and/or the service of 
water pipes or fixtures of any consumer of the Agency. 

Definitions Pertaining to Cross Connection Control 

Air-Gap (AG) Separation: A physical break between a supply pipe and a receiving vessel. The 
air-gap shall be at least double the diameter of the supply pipe measured vertically above the 
top rim of the vessel, in no case less than one inch. 

Approved Backflow Prevention Device: Devices which have passed laboratory and field 
evaluation tests performed by a recognized testing organization which has demonstrated their 
competency to perform such tests to the State Water Resources Control Board.  

Auxiliary Supply: Any water supply on or available to the premises other than the potable 
water supply. 
AWWA Standard: An official standard developed and approved by the American Water Works 
Association (AWWA). 

Backflow: A flow condition, caused by a differential in pressure, that causes the flow of water 
or other liquids, gases, mixtures or substances into the distributing pipes of a potable supply of 
water from any source or sources other than a potable water supply source. Back-siphoning 
and back pressure are causes of backflow. 
Contamination: A degradation of the quality of the potable water by any foreign substance 
which creates a hazard to the public health, or which may impair the usefulness or quality of 
the water. 

Cross Connection: Any unprotected actual or potential connection between a potable water 
system used to supply water for drinking purposes and any source or system containing 
unapproved water or substance that is not or cannot be approved as safe, wholesome, and 
potable. By-pass arrangements, jumper connections, removable sections, swivel or 
changeover devices, or other devices through which backflow could occur, shall be considered 
cross connections. 
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Double Check (DC) Valve Assembly: An assembly of at least two independently acting check 
valves including flange, full port resilient wedge shut-off valves on each side of the check valve 
assembly, and test cocks available for testing to check the water tightness of each check valve.  
Double Check Detector Assembly (DCDA): An assembly of at least two independently acting 
check valves including flange, full port resilient wedge shut-off valves on each side of the check 
valve assembly, and test cocks available for testing to check the water tightness of each check 
valve. The double check assembly shall have a 3/4” X 5/8” detector meter (reading in cubic 
feet) installed around the valves (Standard Drawing S206). 
Health Agency (State): The State Water Resources Control Board, or Placer County 
Department of Environmental Health with respect to a small water system.  

Local Health Agency: The Placer County Environmental Health Department. 

Person: The term “person” means an individual, corporation, company, association, 
partnership, municipality, public utility, or other public body or institution. 

Premises: The term “premises” means any and all areas on a water user’s property which are 
served or have the potential to be served by the public water system. 
Public Water System: The term “public water system” means a system for the provision of 
piped water to the public for human consumption that has fifteen or more service connections 
or regularly serves an average of 25 individuals daily at least 60 days of the year. 

Reclaimed Water: The term “reclaimed water” means a wastewater which, as a result of 
treatment, is suitable for uses other than potable use. 
Reduced Pressure Principle Device: The term “reduce pressure principle backflow 
prevention device” means a device incorporating two or more check valve and an automatically 
operation differential relief valve located between the two checks, a flanged, full port resilient 
wedge shut-off valve on each side of the check valve assembly, and equipped with necessary 
test cocks for testing. 
Reduced Pressure Principle Detector Assembly: The term “reduce pressure principle 
backflow prevention device” means a device incorporating two or more check valve and an 
automatically operation differential relief valve located between the two checks, a flanged, full 
port resilient wedge shut-off valve on each side of the check valve assembly, and equipped 
with necessary test cocks for testing. The reduced pressure principle backflow device shall 
have a 3/4” X 5/8” detector meter (reading in cubic feet) installed around the valves. 

Service Connection: The point of connection of a user’s piping to the water supplier’s 
facilities. 

Water Supplier: The person who owns or operates the water supply system. 

Water Supply: Any water supply whose portability is regulated by a State or local health 
agency. 

Water User: Any person obtaining water from a water supply system 

Responsibility 

Under the State of California Title 17 code of regulations relating to cross connection, the 
Agency has responsibility to prevent water from unapproved sources, or any other substances, 
from entering the Agency's water system. The Agency is primarily responsible for the 
prevention of contamination and pollution of the Agency's water system. Such responsibility 
begins at the point of origin of the Agencies water supply and includes treatment facilities and 
water mains, and the point of service (meter) to the water user's water system. The Applicant 
shall ensure adequate backflow and back-siphoning protection is maintained on the water 
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user's system directly connected to the Agency's system. Water users shall have the prime 
responsibility of preventing contaminants and pollutants from their water system from entering 
the Agency's water system as required by this policy and the California Department of Health 
Services and/or State Water Resources Control Board. 

The Agency shall not be responsible for any loss or damage directly or indirectly resulting from 
or caused by any improper or negligent installation, operation, use, repair, maintenance, or 
interference with, any approved backflow prevention assembly, required by this policy, by any 
water user or any other person. 

Water users shall bear all costs for the installation of pumps or renovation of existing water 
piping, as a result of any decreases in line pressure attributed to the upgrading of existing 
backflow prevention assemblies or the installation of approved backflow prevention 
assemblies. 

The Agency shall not be held responsible for any losses or damages incurred by water users 
as a result of upgrading existing backflow prevention assemblies or the installation of approved 
backflow prevention assemblies. 

Cross Connection Control Requirements General Provisions 

Unprotected cross connections with the public water supply are prohibited. Whenever backflow 
protection is necessary, the Agency will require water users to install approved backflow 
prevention devices at their expense for continued service, or before a new service will be 
granted. Wherever backflow protection has been found necessary on a water supply line 
entering a water user's premises, any and all water supply lines from the Agency's mains 
entering such premises, buildings, or structures, shall be protected by an approved backflow 
prevention device. The type of device to be installed will be in accordance with the 
requirements of this program.  

Where Protection is Required  

Each service connection from the Agency's water system for supplying water to premises 
having an auxiliary water supply shall be protected against backflow of water from the 
premises into the public water system unless the auxiliary water supply is accepted as an 
additional potable water supply by the Agency. 

Each service connection from the Agency's water system for supplying water to any premises 
on which any substance is handled in such fashion as may allow its entry into the water system 
shall be protected against backflow of the water from the premises into the public system. This 
shall include the handling of process waters and waters originating from the Agency's water 
system which have been subjected to deterioration in sanitary quality. 

Backflow prevention devices shall be installed on the service connection to any premises 
having (a) internal cross connections that cannot be permanently corrected and controlled to 
the satisfaction of the Agency or state and local health department, or (b) intricate plumbing 
and piping arrangements or where entry to all portions of the premises is not readily accessible 
for inspection purposes, making it impracticable or impossible to ascertain whether or not cross 
connections exist.
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Type of Protection Required 

The type of protection that shall be provided to prevent backflow into the water supply shall be 
in accordance with Table 1. The type of protective device that may be required, listed in an 
increasing level of protection, includes: Reduced Pressure Principle Device (RP), and Air Gap 
(AG). The water user may choose a higher level of protection than required by the Agency. The 
minimum types of backflow protection required to protect the water supply at the user's water 
connection to premises with varying degrees of hazard are given in Table 1. Situations not 
covered in Table 1 shall be evaluated on a case-by-case basis and the appropriate backflow 
protection shall be determined by the Agency. The Agency reserves the right to install a more 
stringent device than listed if, in its judgment, the particular circumstances of that water user 
require a higher degree of backflow protection. 

 

Table 1: Hazard Criteria and Appropriate Types of Backflow Protection 
 

Hazard Required Level of Protection 

1 Auxiliary Water Supplies 
 

A. Auxiliary supply that is interconnected with a 
piping system connected to the public water 
system (PWS) 

Air gap separation (AG) 

B. Auxiliary supply that is not interconnected with a 
piping system connected to the PWS 

Reduced pressure principle (RP) 

2 Fire Protection Systems 
 

A. Fire protection system interconnected with a 
piping system connected to the PWS and an 
onsite auxiliary water supply for fire fighting 

Air gap separation (AG) 

B. Fire protection system supplied by the PWS with 
an interconnection to onsite storage facilities and 
pumps, or combined fire and industrial water 

Reduced pressure principle (RP) 

C. Fire protection system using chemical additives Reduced pressure principle (RP) 

3 Marina or port facilities 
 

A. Residential Reduced pressure principle (RP) 

B. Nonresidential Reduced pressure principle (RP) 

4 Premises with multiple service connections to the 
PWS 

Reduced pressure principle (RP) 

5 Recycled Water 
 

A. Recycled water supply system that is: 
 

i. Interconnected to a piping system Air gap separation (AG) 

ii. Not interconnected to a piping system Reduced pressure principle (RP) 
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B. Recycled water supply system used only for 
landscape irrigation in an approved dual-plumbed 
use area established pursuant to sections 60313 
through 60316, which is used for: 

 

i. Individually owned residential units Reduced pressure principle (RP) 

ii. Sites other than individually owned  
residential units 

Reduced pressure principle (RP) 

6 Gray-water (see gray-water definition in Section 
14876 of the California Water Code) 

 

A. System that produces, or collects and distributes, 
gray-water, and is 

 

i. Interconnected to a piping system connected 
to the PWS 

Air gap separation (AG) 

ii. Not interconnected to a piping system 
connected to the PWS 

Reduced pressure principle (RP) 

7 Sewage and Hazardous or Potentially Hazardous 
Substances: 

 

A. Waste water treatment processes, handling and/or 
pumping equipment interconnected to a piping 
system connected to the PWS. 

Air gap separation (AG) 

B. Waste water treatment processes, handling and/or 
pumping equipment not interconnected to a piping 
system connected to the PWS.  

Reduced pressure principle (RP) 

C. Protection is required for a single family residence 
that has a sewage lift pump. 

Reduced pressure principle (RP) 

D. Premises handling a substance in any manner in 
which the substance may enter a piping system 
connected to the PWS. 

Air gap separation (AG) 

E. Recreational vehicle dump station that is not 
interconnected to a piping system connected to 
PWS. 

Reduced pressure principle (RP) 

F. Piped irrigation system interconnected to a piping 
system connected to the PWS, into which 
fertilizers, herbicides, or pesticides are, or 
intended to be, injected into the irrigation water. 

Reduced pressure principle (RP) 

G. Piping system conveying a fluid not from an 
unapproved water supply (canal water) that is: 

 

i. Interconnected to a piping system to the 
PWS. 

Air gap separation (AG) 

ii. Not interconnected to a piping system Reduced pressure principle (RP) 

8 Roadway right-of-way irrigation system 
interconnected to a piping system connected to 
the PWS, and there is no potential for back 
pressure 

Pressure vacuum breaker (PVB) 

9 Water storage facility not under control of PWS Air gap separation (AG) 
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10 All commercial buildings Reduced pressure principle (RP) 

 

Backflow Prevention Devices 

Approved Devices 

Only backflow prevention devices (BPD) that are listed on the most current edition of the State 
Department of Health Services list shall be acceptable for installation by a water user 
connected to the Agency's potable water system. 

Installation 

Backflow prevention devices shall be installed as prescribed in Title 17 of the California Code 
of Regulations. Location of the devices shall be no farther than 3 feet from the water user's 
meter. In cold climates, the device may be located immediately inside the building being 
served. In all cases, the device shall be located before the first branch line leading off the 
service line. If the device is located inside the structure, the device and the customers system 
shall be open for inspection at all reasonable times to authorized representatives of the Agency 
to determine if cross-connection hazards exist. The Agency shall have the final authority in 
determining the location of a backflow prevention device. 

The following is a description of the installation of backflow devices (See Standard Drawings 
List for installation requirements). 

Air-Gap (AG) Separation 

An AG must be located as close as practical to the water user's connection, and all piping 
between the user's connection and receiving tank must be entirely visible unless otherwise 
approved in writing by the Agency. 

Reduced Pressure (RP) Principle Backflow Prevention Assembly 

An RP must be located no farther than 3 feet from the water user's meter. This type of 
assembly must be installed 12 inches minimum and a maximum of 36 inches above grade 
(measured from the outside top of the 90° transition fitting, do not use top of flange), and must 
have a minimum of 12 inches side and top clearance to allow access for testing and 
maintenance . 

Double Check Valve Assembly (DC) 

The approved double check valve assembly shall be located no more than 3 feet from the 
water user's connection and shall be installed above grade, if possible, and readily accessible 
for testing and maintenance (12 inches minimum side and top clearance). If a double check 
valve assembly is installed below grade, it must be installed in a vault with a minimum of 12 
inches between the bottom of the vault and the bottom of the assembly. The top of the 
assembly shall be no more than 8 inches below grade, the clearance between the side of the 
assembly with the test cocks and the side of the vault shall be a minimum of 12 inches, and the 
clearance between the other side of the assembly and the side of the vault. "Y" type 
assemblies must be installed on their "side," with the test cocks in a vertical position so that 
either check valve may be removed for service without removing the assembly. Vaults without 
an integrated bottom must be placed on a 6-inch layer of gravel. 
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Testing and Maintenance 

The owners of any premises on which, or on account of which, backflow prevention devices 
are installed, shall have the devices tested by a person with a certification for backflow 
prevention assembly testing from the American Water Works Association or other authority 
acceptable to the Agency. Test backflow prevention devices at least annually and immediately 
after installation, relocation, or repair. The Agency may require a more frequent testing 
schedule, if necessary. No device shall be placed back in service unless it is functioning as 
required. A report, in a form acceptable to the Agency, shall be filed with the Agency each time 
a device is tested, relocated, or repaired. These devices shall be serviced, overhauled, or 
replaced whenever they are found to be defective. All costs of testing, repair, and maintenance 
shall be borne by the water user. 

The Agency will notify affected customers by mail when annual testing of a device is needed.  

Removal 

Approval must be obtained from the Agency before a backflow prevention device is removed or 
relocated. 

Removal: The use of a device may be discontinued and the device removed from service upon 
presentation of sufficient evidence to the Agency to verify that a hazard no longer exists and is 
not likely to be created in the future; 

Relocation: A device may be relocated following confirmation by the Agency that the relocation 
shall continue to provide the required protection and satisfy installation requirements. A retest 
shall be required following the relocation of the device; 

Repair: A device may be removed for repair, provided the water use is either discontinued until 
repair is completed and the device is returned to service, or the service connection is equipped 
with other backflow protection approved by the Agency. A retest shall be required following the 
repair of the device; and 

Replacement: A device may be removed and replaced provided the water use is discontinued 
until the replacement device is installed. All replacement devices must be approved by the 
Agency and must be commensurate with the degree of hazard involved.  

User Supervisor 

At each premise, where it is necessary in the opinion of the Agency, a user supervisor shall be 
designated by and at the expense of the water user. This user supervisor shall monitor the 
backflow prevention devices and ensure no cross connections are made. In the event of 
contamination or pollution of the drinking water system due to a cross connection on the 
premises, the Agency shall be promptly notified by the user supervisor so that appropriate 
measures may be taken to overcome the contamination. The water user shall inform the 
Agency of the user supervisor's identity annually and whenever a change in Supervisor occurs. 

Administration Procedures Water System Inspection 

The Agency shall review all requests for new services to determine if backflow protection is 
needed. Plans and specifications must be submitted to the Agency upon request for review of 
possible cross connection hazards as a condition of service for new service connections. If it is 
determined that a backflow prevention device is necessary to protect the public water system, 
the required device must be installed before service shall be granted. 

The Agency may require an on premise inspection to evaluate cross connection hazards. The 
Agency shall transmit a written notice requesting an inspection appointment to each affected 
water user. Any water user who cannot or will not allow an on premise inspection of his piping 
system shall be required to install the backflow prevention device the Agency considers 
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necessary. 

The Agency, at its discretion, may require a re-inspection for cross connection hazards of any 
premise to which it serves water. The Agency shall transmit a written notice requesting an 
inspection appointment to each affected water user. Any water user who cannot or will not 
allow an on premise inspection of his piping system shall be required to install the backflow 
prevention device the Agency considers necessary. 

Customer Notification - Device Installation 

The Agency will notify the water user of the inspection findings and list any corrective actions to 
be taken. A period of 60 days shall be given to complete all corrective actions required, 
including installation of backflow prevention devices. A second notice shall be sent to each 
water user who does not take the required corrective actions prescribed in the first notice within 
the 60 day period allowed. The second notice shall give the water user a one week period to 
take the required corrective action. If no action is taken within 60 days of the initial notification 
the Agency may terminate water service to the affected water user until the required corrective 
actions are taken. 

Annual Testing and Maintenance - Customer Notification 

The Agency will notify each affected water user when it is time for the annual testing of their 
backflow prevention device installed on the service connection. This initial written notice will 
give the water user 60 days to have the device tested and a test report submitted.  

If a user does not have a backflow prevention device test report submitted within the first 30 
days of the initial notice, the Agency will initiate additional reminders prior to service 
disconnection. 

Within the 60 day notification timeline, the water user shall have the option of requesting the 
Agency to perform the annual test (in place of disconnection) at the customer expense. The 
water user shall be billed for this service at the current charge out rate. The billing will be 
included on the regular water bill. 

In the event of a failed report the Agency shall notify the water user of any needed repairs. The 
device must be repaired and a passing test report submitted within the 30 day extension of 
their original test month.  

Additional maintenance may be required in emergency situations. At such time the Agency will 
notify the affected water user of their responsibility to repair and/or replace the device and 
submit a passing test report.  

Water Service Discontinuance General 

When the Agency encounters water uses that represent a clear and immediate hazard to the 
potable water supply that cannot be immediately abated, the Agency shall institute the 
procedure for discontinuing the water service per Section 4205 of the Personnel and 
Administrative Manual. 
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Basis for Discontinuance 

Conditions or water uses that create a basis for water service termination shall include, but are 
not limited to, the following items: 

• Refusal to install a required backflow prevention device ; Refusal to test a backflow 
prevention device; 

• Refusal to repair a faulty backflow prevention device; Refusal to replace a faulty backflow 
prevention device; 

• Direct or indirect connection between the public water system and a sewer line; 

• Unprotected direct or indirect connection between the public water system and a system 
or equipment containing contaminants; 

• Unprotected direct or indirect connection between the public water system and an 
auxiliary water system; or 

• A situation which presents an immediate health hazard to the public water system. 

 

Approved Certified Backflow Prevention Assembly Testers  

The Agency does not maintain a list of certified backflow testers. It is the responsibility of the 
tester to maintain and file the documents below with Backflow Solutions, Inc. Online, PCWA’s 
automated tracking system. 

• AWWA certification 

• Calibration certificates 

To monitor tests, tester integrity, and appropriate protection within the system, the Agency 
administers an audit program. The Agency reserves the right to reject reports from testers not 
consistent with our audit parameters.  
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Section 4 -  
Plan Sheet Requirements 

General 

The plan sheet requirements contained in this section are applicable to improvements to be 
provided under the provisions of an FA.  

Drawing Size and Scale 

All improvement Plans shall be prepared using ARCH D (24”x36”) or ANSI D (22”x34”) inches 
in dimension. The horizontal scale shall be 1-inch = 20, 40, or 50 feet. The vertical scale shall 
be appropriate for the topography and the horizontal scale and approved by the Agency. 

Drafting Standards 

All line work must be clear and sharp with appropriate line type, line weight, shading to 
distinguish proposed, existing, topography, etc. Letters and numerals shall be 0.083 (1/12 inch, 
6 point) inch minimum height if computer generated or 0.125 (1/8 inch, 9 point) inch if 
handwritten, well formed, and sharp.  

Title Sheet 

Each set of improvement Plans shall have a title sheet. The title sheet shall be prepared 
showing the following: 

• The entire subdivision or project, including street names and property lines. 
• A vicinity map drawn to a convenient scale. 
• A north arrow and scale. 
• A sheet index. 
• A legend of symbols and abbreviations (use the Agency’s standard symbols conforming to 

standard drawing S401). 
• A title block. 
• A signature block for Agency engineer, local fire protection district, and City/County as 

applicable. 
• The Applicant’s name, address, and phone number. 
• The property owners name and address. 
• A table listing the sizes, lengths, quantities, class, and material of pipe; number and sizes 

of water services; number and sizes of fire protection services; number of fire hydrants; 
and numbers and sizes of BOVs and AVRVs. 

• Agency’s standard note (see next page). 
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Placer County Water Agency Facilities 

Placer County Water Agency facilities shall be constructed in accordance with the Agency’s 
latest revised Standards. The Contractor shall provide two working days’ notice to the Placer 
County Water Agency inspector (530-823-4885) prior to beginning work on Water Facilities 
and by 7:30 a.m. each day work on Water Facilities occurs. The Agency’s approval of these 
Plans is for Water Facilities only. Undiscovered errors and omissions shall be corrected by 
others. Conflicts with other improvements shall be the responsibility of others.  

Placer County Water Agency Map No. __________. 

AGENCY Approval: _____________________________ Date: ______________________ 
 
(This approval expires 24 months after the above date at the Agency’s discretion) 

Title Block 

Each sheet within the set of drawings shall have a title block showing the sheet title, sheet 
number, total number of sheets, date, scale, project name, revision block, and the design 
Engineer's name, address, phone number, registration number, seal, and signature. 

Water System Layout Sheet 

The proposed treated and raw water systems shall be shown on an overall plan layout at an 
appropriate scale. This layout shall show pipe size, valving, hydrants, existing facilities, canal 
names, spill location, boundary lines and found existing monuments, property lines, lot 
numbers, street names, section lines and corners, existing easements with recording data, and 
proposed easements. This layout must be incorporated into the improvement Plans and may 
be shown on the title sheet if it may be produced there legibly. 

Plan Details 

The following shall be shown on Plans submitted for approval: 

• Right-of-Ways- Right-of-way lines, the boundaries of lots fronting on the street, drainage 
easements, existing easements with recording data, proposed easements, planting 
easements, section lines and corners, land grant lines and temporary construction 
easements (existing and proposed), shall be shown on the Plans. All right-of-way and 
easement lines shall be properly dimensioned.  

• The Applicant shall provide a minimum 20-foot-wide, non-exclusive recordable easement 
to the Agency for all water lines and meters installed outside a public right-of-way or public 
utility easement adjacent to a public right of way. All easements granted to the Agency 
shall be on Agency forms. The easement forms format, legal description and plat shall be 
processed through an escrow agent. Construction of buildings and/or structures shall not 
be permitted within the Agency's easements. The easement will be recorded by the 
Agency. 

• Contours and Elevations - Show existing contours or supporting elevations, and the limits 
of grading, cuts and fills with finished elevations. Vertical control for profiles and 
benchmarks shall be based on the National Geodetic Vertical Datum, 1929 (NGVD 29). 
The horizontal control datum shall be California Zone II NAD 83 survey in feet. 

• Pipelines - For water facilities, the Plans shall show stationing, size of pipes, class or 
pressure rating, angle of pipe bends at fitting, valves, Blow-Off Valves (BOVs), 
Air/Vacuum Relief Valves (AVRVs), hydrants, services, backflow prevention devices, 
meters, location and length of restrained pipe, and all other appurtenances. The meter 



 

 

Placer County Water Agency Standards  Div. 2 – Improvement Standards 

  Sect. 4 – Plan Sheet Requirements 

 Page 45 

size shall be indicated if the meter proposed is larger than 5/8” x 3/4”. Call outs for 
services shall indicate the meter will be set by the Agency 

• Other Utilities - The Plans shall show all existing or proposed utilities within 20 feet of 
proposed or existing Agency facilities, including sewer lines and laterals, storm drain lines 
and laterals, gas, electric, cable and communications. The Plans shall indicate minimum 
horizontal and vertical clearances between Agency facilities and other utilities. 

• Profiles - The Plans shall show the corresponding profile of all roadway centerlines, 
drainage ditches, storm drains and sanitary sewers. All profiles of proposed improvements 
shall show elevations, percent grade, vertical curves and other vertical alignment data. 
The profile of pipelines shall show size, length, material, pressure rating and all fixtures 
such as BOVs, AVRVs, fire hydrants and valves. Profiles shall follow the pipeline 
stationing for accuracy. Where sewer laterals cross water lines, show the lateral at the 
elevation it crosses, material type and size. 

• Locations and lengths of restrained pipe shall be shown on either the plan view or the 
profile view. 

• Landscape Irrigation - Landscape plans shall have a single table listing all irrigation 
circuits and the maximum flow rate of each circuit in gallons per minute. 

• Design Criteria – Pressure Zone, minimum and maximum working pressure, test pressure, 
fire flow and max static pressure. 
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Section 5 -  
Surveys, Topographic Mapping, and CAD Drawings 

General 

The requirements of this section apply to deliverables created and submitted specifically for the 
Agency.  

Surveys and Topographic Mapping 

All Surveys and Topographic Mapping submitted to PCWA shall use: 

• Horizontal Datum-California Coordinate System NAD83 California State Planes, Zone II, 
U.S. Survey Feet 

• Shall use Vertical Datum from the National Geodetic Vertical Datum of 1929 (NGVD29). 
• Shall be drawn in U.S. Survey Feet 
• Shall have a minimum of two (2) control points. Control points can be monuments, PK 

nails, 5/8 rebar or larger, something physical in the field that can be used to reestablish 
the survey submitted if required. The control points must be located within 200 ft. of the 
submitted survey and must be in clear view of each other. After the submittal of the 
survey, the physical location (site) and accuracy of the control points will be the 
responsibility of the Contracted Surveyor until the Project Engineer has signed off on the 
Survey/Topo in writing to the Contracted Surveyor. 

CAD Drawings 

All CAD Drawings created for PCWA: 

• Shall be compatible with Autodesk C3D 2015 or newer. 
• Shall be drawn according to the latest US National CAD standards. 
• Shall use PCWA Borders. Borders are available from the Agency’s web site or by              

contacting the Agency’s Engineering Division. 
• Shall be drawn at 1:1, full size in model space.  
• Shall be submitted in both digital format (CD) as a drawing (dwg.) file and a pdf file, and 

hard copy format (plotted). 
• Surveys and Mapping CAD drawings created for PCWA, shall include a point file with 

descriptions and coordinates in a comma separated values (CSV) file on the CD. All 
existing and proposed property lines within the project with property lines placed by 
themselves on one of two layers, “EXISTING PLS”, and “PROPOSED PLS”. 
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Section 1 -  
Piping and Plumbing 

General 

This section describes the materials and labor necessary for installation of treated and raw 
water pipelines, plumbing, and appurtenances. An acceptable products list is provided in 
Appendix D. 

All buried ductile iron pipe, ductile iron fittings and all buried services shall be polyethylene 
encased per AWWA C105/A21.5-10 or latest version. Additional cathodic or corrosion 
protection may be required by the PCWA Project Engineer on a case by case basis. 

Materials 

Nuts and Bolts 

Nuts and bolts shall be cadmium-plated or zinc-coated steel per ASTM A307 Grade A, hex or 
T-head, unless otherwise noted. Threads shall be coated with anti-seize lubricant. The bolt 
shall extend at least 3 threads through the nut when tightened to proper torque. 

Joint Lubricants 

Lubricants shall be as specified by the pipe manufacturer to ensure compatibility with the pipe 
and gasket material and shall comply with NSF 61 requirements. 

Ductile Iron Pipe (DIP) 

Pipe Material 

DIP shall conform to AWWA C151 specifications. Joints between DIP and other types of pipe 
shall be made by means of the properly sized and correct type of restrained adapter. DIP 
shall be cement mortar-lined in accordance with AWWA C104 unless otherwise noted.  

Joints 

DIP joints shall be push-on-type, mechanical, or flanged joints as shown on the Plans with 
gaskets furnished by the manufacturer of the pipe and designed for use with the pipe being 
installed and complying with AWWA C111. Provide fuel-resistant gaskets within 40 feet of 
property using or containing volatile materials. 

Assembly of pipe and joints shall follow the manufacturer's instructions. After assembly of 
each push-on joint, the final location of gaskets within each joint shall be checked by feeler 
gauge as recommended by the manufacturer. 

Restrained DIP shall be installed where shown on the Drawings, or as necessary to prevent 
the dislocation of the completed pipeline due to pressure. Restrained DIP shall be as 
described below. Gaskets with integral teeth used to restrain DIP such as “Field Loc” gaskets 
are not allowed. 

• Push-On Joint - Restrained push-on joint DIP shall be restrained at the joint by the use 
of a locking ring or some other type of mechanism designed by the pipe manufacturer as 
a restrained pipe joint. 

Push-on joints without an integral locking system may be restrained by use of a joint 
harness. Joint harnesses shall be installed per manufacturer’s recommendations, shall be 
fusion-bonded, and epoxy-coated. 
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• Flanged Joint - Unless otherwise specified, flanges shall be cast-on flanges conforming 
to ANSI/ AWWA A21.10/C110 or thread-on ductile iron conforming to AWWA 
A2l.l5/C115. Flanges shall be adequate for 250 psi working pressure. Bolt circle and bolt 
holes shall match those of ANSI BI6.1, Class 125 flanges and ANSI BI6.5, Class 150 
flanges. Where specified, flanges shall be cast-on or threaded-on flanges conforming to 
ANSI BI6.1, Class 250. 

• Mechanical Joint - Mechanical joint pipe shall be restrained by use of locking rings with 
lugs that secure the ring to the pipe. Locking rings and lugs shall be fusion-bonded, 
epoxy-coated, and wrapped in polyethylene as part of the pipe. 

Fittings 

Fittings shall meet the design requirements of the adjacent pipe. All fittings shall be smooth 
and free from defects, made from ductile iron or fabricated steel, and shall be manufactured 
in accordance with AWWA C110, C111, C115 and C153. Steel fittings shall be fusion-
bonded and epoxy-lined and coated. Special fittings may be manufactured from steel pipe in 
accordance with AWWA C200. 

Polyvinyl Chloride (PVC) Pressure Pipe 

PVC pressure pipe may be used in pipe sizes 4 to12 inches, shall conform to current AWWA 
C-900 (C.I.O.D.), and have Underwriters' Laboratories, Factory Mutual and NSF approval.  

Note - PVC pipe shall not be installed if: 

• It has been discolored from exposure to the sun. 
• The installation date is more than one year after the manufacture date printed on the 

pipe. 
• The printed manufacture date has been altered or destroyed. 

Joints 

PVC pipe shall be joined by a push-on bell and-spigot configuration with a locked-in, flexible 
elastomeric gasket coupling or mechanical joints. All metallic parts and appurtenances shall 
be coated with coal tar mastic to a thickness of 16-30 mills and shall be wrapped in 
Polyethylene encasement in accordance with AWWA C105/A21.5. 

Restrained PVC pipe shall be installed where shown on the Drawings or as necessary to 
prevent the dislocation of the completed pipeline due to pressure. Restrained PVC pipe shall 
be as described below. 

• Mechanical Harness - Metallic mechanical harnesses shall include bolt-on, bolt 
tightened wedges on the spigot side of a push-on joint tied together with a sufficient 
number of rods to prevent joint movement with proper installation.  

• Mid-Span Gland - Provide mid-span restraint split glands designed for use with PVC 
pipe where specified in the Drawings or where mid-span restraint is necessary to 
prevent pipe movement at unrestrained joints. Restraint split glands shall be fusion-
bonded and epoxy-coated and shall depend on toothed wedges manufactured to limit 
point pressure on and damage to the pipe. 

• Mechanical Joint Adapter - Where plain-end PVC pipe is mated to a mechanical joint 
fitting, provide a mechanical joint follower gland with the same restraint characteristics 
and torque limiting provisions as the mid-span ring. 

Fittings 

Fittings shall be cast or ductile iron fittings lined and coated per DIP fitting requirements. 
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Steel Pipe 

Steel pipe is allowed for 12 to 60-inch diameters and shall be mortar-lined steel (MLS) pipe. 

Protection of Field-Welded Steel Pipe 

Contractor shall comply with AWWA C206 to protect field-welded steel pipe from thermal 
stresses. 

Mortar-Lined Steel (MLS) Pipe 

Mortar-lined and mortar-coated steel pipe shall conform to AWWA C200 and C205, subject to 
the following supplemental requirements. The pipe shall be of the diameter and class 
indicated, shall be provided complete with rubber gasket joints if they are indicated in the 
Contract Documents, and shall be provided with all specials and bends as required. For pipe 
14 inches in diameter and larger, the nominal inside diameter after lining shall not be less 
than the diameter shown on the Drawings, allowing for tolerances according to AWWA C200 
and C205. 

Markings 

The manufacturer shall legibly mark all pipes and specials in accordance with the laying 
schedule and marking diagram. Each pipe shall be numbered in sequence and said number 
shall appear on the laying schedule and marking diagram in its proper location for installation. 
All specials and fittings shall be marked at one end with top field centerline. 

Handling and Storage 

The pipe shall be handled by use of slings, padded cradles, or other devices designed and 
constructed to prevent damage to the pipe coating/exterior. The use of equipment that might 
injure the pipe coating/exterior will not be permitted. Stockpiled pipe shall be supported on 
sand or earth berms free of rock exceeding 3 inches in diameter. The pipe shall not be rolled 
and shall be secured to prevent accidental rolling. All pipe handling equipment and methods 
shall be acceptable to the Agency . The Contractor shall be fully liable for the cost of 
replacement or repair of pipe that is damaged. 

Laying Lengths 

Maximum pipe laying lengths shall be 40 ft. with shorter lengths provided as required on the 
Drawings. 

Closures and Correction Pieces 

Closures and correction pieces shall be provided as required so that closures may be made 
due to different headings in the pipe laying operation and so that correction may be made to 
adjust the pipe laying to conform to pipe stationing indicated. 

Mortar 

Materials for mortar shall conform to the requirements of AWWA C205, provided that cement 
for mortar coating shall be Type II and mortar lining shall be Type II. A fly ash or pozzolan 
shall not be used as a cement replacement. Admixtures shall contain no calcium chloride. 

Steel for Cylinder and Fittings 

Pipe manufactured under AWWA C200 shall have a minimum yield strength of 36,000 psi for 
the steel cylinder. 
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Specials and Fittings 

Unless otherwise required by the Contract Documents, all specials and fittings shall be in 
accordance with AWWA C208 and AWWA M11 and coated as specified above. 

Design of Pipe 

The pipe shall be manufactured, tested, inspected, and marked according to applicable 
requirements previously stated and, except as hereinafter modified, shall conform to AWWA 
C200. 

Joint Design 

The standard field joint shall be as shown on the Drawings and the following requirements: 

Ends of the bell and spigot type for rubber gasket joints shall conform to AWWA C200 and 
the pipe ends for 36” diameter and larger shall employ steel joint rings (Carnegie style spigot 
with weld-on bell ring). All joints used shall have been thoroughly tested for sealing water. 
Drawings of the type of pipe joints used shall be submitted as part of the shop drawings. The 
exposed inside and outside surface of the joints shall be protected with an epoxy coating 
applied at the time of manufacture. 

Ends for mechanically coupled field joints shall conform to Section 4.13.1 of AWWA C200. 
Ends fitted with butt straps for field welded joints shall conform to AWWA C200. 

Ends of the lap-welded slip type for field welded joints shall conform to Section 4.13.2 of 
AWWA C200 and as modified here. Unless otherwise approved by the Agency, bell ends 
shall be formed by an expanding press or by being moved axially over a die to stretch the 
steel plate beyond its elastic limit to form a round bell of suitable diameter and shape. Bells 
shall not be formed by rolling. 

Plain ends fitted with flanges shall conform to AWWA C200 Section 4.13.7 and AWWA C207. 

Restrained Joints 

Restrained joints shall be field-welded joints, either single (inside or outside lap-weld) or butt-
straps as indicated on the Drawings. 

Lining 

Lining shall be centrifugally spun in pipes and specials in conformity with AWWA C205. The 
lining thickness and tolerances shall be in accordance with AWWA C205.  

Defective linings, as determined per AWWA C205, shall be removed from the pipe wall and 
shall be replaced to the full thickness required. Defective linings shall be cut back to a square 
shoulder in order to avoid feather edged joints. 

Protection of Pipe Lining/Interior 

For all pipe and fittings with plant-applied cement-mortar linings, the Contractor shall provide 
a polyethylene or other suitable bulkhead on the ends of the pipe and on all special openings 
to prevent drying out of the lining. All bulkheads shall be substantial enough to remain intact 
during shipping and storage until the pipe is installed. 

Exterior Coating 

Exposed Piping 

The exterior surfaces of pipe which will be exposed to atmosphere inside structures or 
above ground shall be cleaned and coated per Section 5, Painting and Coating. 
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Buried Piping 

All pipe for buried service, including permanent bumped heads, shall be coated with a 3/4-inch 
minimum thickness of reinforced cement-mortar coating. Unless otherwise indicated, exterior 
surfaces of pipe or fittings passing through structure walls shall be cement-mortar coated from 
the center of the wall or from the wall flange to the end of the underground portion of pipe or 
fitting. 

Contractor shall provide spiral wire or welded wire fabric reinforcement in accordance with 
AWWA C205. Welded wire fabric shall be securely fastened to the pipe with welded steel clips 
or strips. 

For fittings and specials with an earth cover of less than 10 feet, the reinforced concrete coating 
shall be a minimum of 4 inches in thickness. Supplemental reinforcement shall be provided and 
shall consist of cages of reinforcing steel designed for external loads and with a minimum 
reinforcement steel area ratio of 0.002 in both the circumferential and longitudinal directions. 

For fittings and specials with an earth cover of 10 feet or greater, the selected reinforced 
concrete coating shall result in a special wall thickness equal or greater than 4 inches or to that 
of the adjacent pipe, whichever is greater. The coating shall be reinforced as described above, 
and shall be either shop cast or field cast as an encasement. 

The supplemental external reinforcement, with the concrete coating or encasement as 
described above, shall be used for all buried fittings and specials regardless of the ability of the 
steel cylinder to carry earth loads. 

Pipe Appurtenances 

Access manholes for 24” and larger pipe shall be spaced at a maximum 1,000-foot interval or 
as indicated on the Drawings. Install manholes during pipeline fabrication, not in the field.  

Threaded outlets shall be forged steel suitable for 300-psi service.  

Fusion-Welded High Density Polyethylene (HDPE) Pipe 

Fusion-welded HDPE pipe supplied under this specification shall have a nominal Iron Pipe 
Size (IPS) outside diameter and be smooth-walled and manufactured in accordance with 
ASTM D3261 and PPI Designation PE3408 unless otherwise specified. The Standard 
Dimension Ratio (SDR), and/or the pressure rating of the pipe supplied shall be as specified 
by the Agency. 

The pipe shall contain no recycled compound except that generated in the manufacturer's 
own plant from resin of the same specification from the same raw material. The pipe shall be 
homogeneous throughout and free of visible cracks, holes, voids, foreign inclusions, or other 
deleterious defects, and shall be uniform in color, density, melt index and other physical 
properties throughout. 

Fittings 

Fittings shall be of HDPE manufactured in accordance with ASTM D3261. 

Joining 

Sections of HDPE pipe shall be joined into continuous lengths on the jobsite above ground by 
butt fusion method performed in accordance with the pipe manufacturer's recommendations. 
Socket fusion shall not be used. Extrusion welding or hot-gas welding of HDPE shall not be 
used.  
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Transitions 

All transitions from HDPE pipe to another pipe material or outside diameter pipe material 
shall be manufactured specifically to match the outside diameters of the two pipes and shall 
have a pressure rating at least equal to the larger pressure rating of the two pipes. The 
coupling shall be welded to the HDPE pipe as above. 

Pipe Packaging, Handling, and Storage 

The manufacturer shall package the pipe in a manner designed to deliver the pipe to the 
project neatly, intact, and without physical damage. 

Pipe shall be stored and stacked on clean, level ground to prevent undue scratching or 
gouging of the pipe in accordance with the pipe manufacturer's recommendations. The pipe 
shall be handled so that it is not damaged by dragging over sharp objects or cut by chokers 
or lifting equipment. Pipe cut or gouged in excess of 10 percent of the pipe wall thickness 
shall be cut out, and the cut ends fused together. 

Water Service Piping 

All service lines, valves, and fittings shall comply with AWWA C800.  

Two-inch service piping shall have a two-inch gate valve with two-inch square operator nut 
accessible through a valve box at the main. 

Meters three inches and larger shall have bypass piping with lockable shutoff valves around 
the meter.  

Where required by the Agency, meters on services requiring uninterrupted water supply 
smaller than three inches shall have bypass piping equal in size to the service piping. 

Drilling Service Taps 

Service taps shall be drilled such that the entire plug and remains are extruded from the pipe. 
Small service taps are not permitted on pipes larger than 20 inches without written consent 
from the Agency. 

Treated Water Service Piping Type 

• Copper and Brass Pipe - Copper pipe shall be Type K, hard or soft, in conformance with 
the State of California drinking water act. All joints to saddle shall be inspected by the 
Agency before backfilling. Joints shall be bronze compression connections. When 
soldered fittings are used, the solder and fittings shall be lead-free and approved for 
potable water service. All 1- and 2-inch service pipes shall be one continuous pipe. 

Plant & Raw Water Service Piping Types 

• Copper and Brass Pipe - Copper pipe shall be Type K, hard or soft, in conformance with 
the State of California drinking water act. All joints to saddle shall be inspected by the 
Agency before backfilling. Joints shall be bronze compression connections. When 
soldered fittings are used, the solder and fittings shall be lead-free and approved for 
potable water service. All 1- and 2-inch service pipes shall be one continuous pipe. 

• Polyvinyl Chloride Pipe (PVC) - Two-inch-diameter PVC pipe shall be Schedule 80, and 
shall conform to ASTM D1784 for rigid PVC compounds, have NSF approval, and shall 
conform to commercial standard 256 and ASTM D2241. 

Pipe shall be manufactured to Iron Pipe Size (IPS) dimensions and shall be furnished in 
minimum standard lengths of 20 feet. Four-inch and larger diameter PVC shall conform to 
the most current AWWA C900. 
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All chemical feed piping three-inch and smaller shall be Schedule 80 PVC as specified in 
this section. 

All PVC fittings shall be molded and manufactured of the same material as the adjacent 
pipe, suitable for either solvent-weld or screwed connections. Solvent-weld-type couplings 
and fittings shall be rated for pressures greater than that of adjacent pipe and shall be of a 
type recommended by the pipe manufacturer. 

• Polyethylene (PE) - PE pipe shall conform to AWWA C-901, Standard designation PE 
3408, SDR 9, Class 200 and shall be copper tube size. 

Valves and Appurtenances 

Valves shall open counterclockwise. Buried valves shall have a non-rising stem on the 
actuator and a 2-inch-square operating nut accessible through a valve box. Unless 
otherwise noted, above-ground valves shall have outside stem and yolk (OS&Y), rising 
stem. 

Four-inch and larger valves shall be flanged. Valves installed above ground shall be lever-
operated through 8 inches, handwheel-operated for larger sizes. Hand wheels shall have a 
minimum diameter of 18 inches and be fastened to the operating shaft with a cotter pin for 
easy removal. 

Interior ferrous surfaces shall be factory fusion-bonded and epoxy-coated to a minimum 
thickness of 8 mils per AWWA C550. Exterior ferrous surfaces shall be factory-coated with 
a minimum thickness of 8 mils of fusion-bonded epoxy per AWWA C213. 

Corrosion Control 

See Section 7 - Corrosion Control for corrosion protection for pipes and appurtenances. 

Waterline valves 

Treated water valves 2 to 8 inches in diameter shall be gate type. Butterfly valves shall be used 
on larger pipe. 

Raw water valves shall all be gate valves or segmented ball valves as determined by the 
Agency. 

Gate Valves 

Gate valves 2 to 8 inches in diameter shall be resilient-seated wedge type, 200 psi water, oil 
or gas (WOG) rated, and conform to AWWA C509. 

Gate valves 1 ½ inches and smaller shall be bronze, handwheel- or lever-operated, with 
non-rising stem, 200 psi, WOG rated. 

Butterfly Valves 

All butterfly valves shall be rubber-seated, conforming to AWWA C504. Valves shall be short-
body type. 

Valve discs shall be an offset design to allow 360° seating and shall be constructed of alloy 
cast iron, ASTM A436 Type 1 (Ni-Resist). Butterfly valves shall be manually operated with a 
two-inch operating nut through an actuator complying with the “Gear Actuators” section 
below. Butterfly valves shall have the rubber seat in the body. 

Where a butterfly valve is adjacent to a capped pipe, provide enough pipe between valve and 
cap to allow complete movement of the valve (at least three feet). 
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Air Vacuum Release Valves (AVRV) 

AVRV’s shall incorporate combination valves with bronze or stainless steel trim and shall be 
rated for at least the pressure rating of the adjacent pipe. As directed by the Agency provide 
an easily accessible isolation valve upslope of all AVRV’s. 

Size AVRV’s per these Standards or as shown on the Plans. See Standard Drawings for box 
dimensions and positioning. 

Submit engineering calculations for each AVRV installed on steel pipe demonstrating the 
adequacy of the valve to prevent pipe failure. Unless otherwise shown, on other pipe types, 
provide 1 inch AVRV on line sizes up to 12 inches; 2 inch AVRV on line sizes 14 inches to 18 
inches; and 3 inch AVRV on line sizes 20 inches to 30 inches. For line sizes larger than 30 
inches, the AVRV size shall be determined by a professional engineer registered in California 
or as shown on the Plans. 

Locate AVRV’s at all high points of waterlines. Provide AVRV’s on constant-slope pipelines 
on at least 1,000-foot intervals. 

• Air vent enclosures - Above-grade air vent enclosures for AVRV’s shall be composed 
of a minimum of 3/16-inch thick, 8-inch square tube stock with weld-on steel cap. When 
assembled and galvanized or coated and installed, the enclosure shall provide at least 
as much open area as the AVRV outlet pipe. The assembly shall bolt onto AVRV cover 
lids. 

Raw water AVRVs shall be designed and manufactured for wastewater applications. See 
approved products list on page 154.  

Ball Valves 

Ball valves shall be metallic or plastic as described below with a minimum pressure rating 
equal to that of the adjacent pipe. 

• Metallic Ball Valves - Ball valves 2 inches and smaller and used in steel or copper 
piping systems shall have a bronze body and stem and Teflon coated ball and seating. 

• Plastic Ball Valves (Plant and Raw water only) - Plastic ball valves used in PVC piping 
system shall be PVC, normal impact, with Teflon seat ring. Valves two inches and 
smaller shall be provided with union-type end connections and stub ends designed for 
socket welding. Larger valves shall be flanged. 

Globe Valves 

Globe valves 3 inches and smaller shall have a bronze body with a replaceable composition 
disc. Valves shall be globe or angle pattern, as required. Larger globe valves shall be cast-
iron body with yoke bonnet and bronze trim. Globe valves shall have a minimum working 
pressure of 200 psi. 

Automatic Control Valves 

Automatic control valves include pressure reducing, pressure relief, pressure sustaining, rate 
of flow, surge anticipation, and altitude valves. Unless otherwise approved by the Agency, all 
automatic control valves shall be diaphragm-actuated, pilot-controlled type and shall have 
globe style body, stainless steel trim, and V-port seating. The pilot system shall include pilot 
line wye-strainers with blow-offs, opening and closing speed controls, position indicator, and 
pilot system isolation cocks. Minimum pressure rating shall be 150 psi. 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 1 – Piping and Plumbing 

 Page 59 

Pressure Reducing Valves 

Pressure reducing valves 2 inches and smaller shall be bronze body with stainless steel trim, 
self-contained, direct-acting, high-capacity type with a built-in stainless steel strainer, have an 
adjustable outlet pressure setting, and be fully repairable in line.  

Pressure reducing valves larger than 2 inches shall be combination reducing/sustaining type.  

Pressure Relief Valves 

Unless otherwise noted, submit calculations for approval by the Agency showing the valve’s 
capacity to limit water velocity changes to less than one foot per second on valve closure. 

Altitude Valves 

Altitude valves shall include a single seat and a resilient disc for tight closure. If required by 
system hydraulics, the valve shall be the two-way flow type. For applications of altitude 
valves in which the differential pressure exceeds the manufacturer's cavitation chart limit, an 
orifice plate shall be installed downstream of the valve to dampen the cavitation per the 
manufacturer's recommendations.  

Swing Check Valves 

Swing check valves 1-1/2 inches and smaller shall be all bronze, with a regrinding-type disc 
and seat designed for a working pressure of 150 psi. 

Swing check valves for waterlines two inches and larger shall be iron body, brass trimmed, 
designed for a working pressure of not less than 350 psi. They shall be of the balanced, 
swing gate-type with a clear opening at least equal to that of the connecting pipe and a 
rubber flap unless otherwise specified, and shall have an external lever and counter weight. 

Valve Boxes 

Valve boxes shall be provided for all underground valves and shall be precast concrete, 
traffic valve boxes. Lids shall be traffic-rated cast iron as noted on Plans with “WATER” cast 
into the surface.  

• Valve Riser Extensions - Use 8-inch diameter PVC water pipe conforming to AWWA 
C900 or SDR 35. 

• Locking Valve Boxes - Where specified, modify valve boxes as shown on Standard 
Drawing S107 to accept a valve box locking device. These devices shall be 
manufactured of stainless steel parts, shall be easily accessible and removable by hand, 
shall be anchored to the side of the valve box to prevent loss into the valve well, shall 
include a tag for written identification or note, shall lock with a common padlock, and 
shall block access to the valve actuator or valve stem riser. The Agency shall provide 
the padlock for locking valve boxes. 

Raw water valves 

Raw waterline valves shall be gate type, manufactured and installed as for treated water. 
Valves shall have a smooth inside bore on the bottom half so that sediment cannot 
accumulate. Air-Vacuum Release Valves (combination valve) shall be designed and 
manufactured for wastewater installation. 

Gear Actuators 

Unless otherwise noted, gear actuators shall be provided for the following: 

• Butterfly valves 
• Buried valves that have the operating shaft mounted horizontally 
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• Where specified or shown 
• Where a lever or wheel operator effort would otherwise be greater than 40 foot -pounds 

of torque or 40 pounds of force at the rim of the wheel or lever under any operating 
condition 

Gear actuators shall be of the traveling nut type with the output shaft perpendicular to the 
valve shaft. Above grade gear actuators shall have a removable hand wheel mounted on the 
output shaft. Unless otherwise specified, the gear actuators shall conform to AWWA C504 
and shall be certified. 

Actuators shall be capable of being removed from the valve without dismantling the valve or 
removing the valve from the line. 

Threaded rod and traveling nut shall be machine-cut steel designed for smooth operation. 
Lever or slot mechanism shall be constructed to eliminate the possibility of slipping and 
jamming. 

Manual input effort to the handwheel shall be a maximum of 40 foot pounds for operating the 
valve from full open to full close, under any operating conditions. Above grade gear actuators 
shall indicate valve position and have adjustable stops. Maximum handwheel size shall be 18 
inches in diameter. 

Tapping Sleeves/Saddles 

Tapping sleeves shall be 304 stainless steel, including the flange, nuts, and bolts, and shall 
include a full circumferential gasket and a tapped test outlet and plug. Flanged gate valves 
shall be used for hot-tapping waterlines. Gate valves shall conform to gate valves in these 
Standards. 

Tie-in Sleeves and Couplings 

Complete tie-ins with restrained ductile iron mechanical joint sleeves. Mechanical joint 
sleeves must be at least 12 inches long. Bolting and gaskets shall conform to the 
requirements for the pipe to which the sleeve is attached. 

Tie-ins to older pipe materials prohibit the use of sleeves. In these cases, use fusion-bonded, 
epoxy-coated flexible couplings manufactured for the types and sizes of pipes being 
connected and with the gaskets required by the manufacturer. Because these flexible 
couplings cannot be restrained on the pipe, restrain the pipe through other means. 

Tie-in sleeves and couplings shall have a minimum pressure rating of 150 psi. 

Flange Gaskets 

Flanged joints shall conform to ANSI/AWWA C115/A21.15. Gaskets for up to 24” inches shall 
be ring type elastomer per ANSI/AWWA C111/A21.11 and shall be 1/8” thickness. Flanged 
gaskets shall be the high performance type satisfying the special requirements of 
ANSI/AWWA C111/A21.11, Appendix C, Sec.C.2 and have at least (3) bulb type rings 
molded into both faces of the gasket. Gaskets for 30 inches and above shall be full-faced 
type SBR elastomer and shall satisfy the special recommendations of ANSI/AWWA 
C111/A21.11, Appendix C, Sec.C.2 and have an elongated bulb molded into both faces of 
the gasket. Blind flange gaskets shall be cemented to the blind flange. 

Hydrants 

Hydrants shall be installed per Standard Drawings, as designated on the Drawings, and as 
specified here. 
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Provide a six-inch resilient seat gate valve on the lateral at the tee from main with every 
hydrant. All hydrant piping shall be restrained from hydrant tee to hydrant bury. 

Hose nozzles shall be threaded-in, with one 4 ½-inch-diameter pumper outlet and two 2 ½-
inch hose outlets having National Standard Fire Hose Coupling Screw Threads conforming to 
AWWA/ANSI C502 or as otherwise specified. Operation nut shall be National Standard 
bronze 1 ½-inch pentagon. The hydrant nozzle caps shall be securely chained to the body.  

Hydrant main valve shall be a minimum 5 ¼-inch diameter, shall open CCW, with bronze-to-
bronze seating. All bolts, nuts, and washers in the hydrant shall be Series 300 stainless steel. 

• Wet Barrel - Wet-barrel hydrants shall conform to AWWA C503. The bury shall have a 
mechanical joint inlet for connection to the six-inch-diameter DIP hydrant lateral. 
Hydrants are to be furnished with drain openings plugged to the base. 

• Dry Barrel - Dry-barrel hydrants shall conform to AWWA C502, and shall be 
compression type with safety flange and safety stem coupling above the ground line for 
repair without shutting off the water. Operating mechanism shall be automatically 
lubricated from a sealed, self-contained lubricating reservoir. 

Service Saddles 

Service saddle materials shall comply with the State of California drinking water act, and 
include a wide stainless steel or bronze strap and iron pipe thread with a minimum pressure 
rating of 150 psi. Service saddles shall be double strap bronze type. Maximum service tap 
and saddle size is 2 inches. Larger services require installation of tees in main. 

Meter Boxes 

Meter boxes shall be sized for the meter and appurtenances plus at least three inches of 
clearance between box wall and appurtenances. Meter boxes shall also be constructed and 
installed to resist incidental light vehicular traffic for the installation site, with a minimum of 
H10 load rating except where occasional heavy traffic such as driveways, alley and parking 
lots shall have a minimum of H20 load rating or as noted otherwise. All meter boxes shall be 
a minimum of six inches apart (outside to outside). 

Angle Meter Stops 

Angle Meter Stop materials shall comply with the State of California drinking water act. Inlet 
shall be compression or similar non-proprietary system approved by the Agency, with a meter 
coupling nut outlet and locking wing. For 1 ½- or 2-inch meters, provide two-inch angle meter 
stops with double-drilled or slotted flanges. 

Meter Box Lids 

All meter box lids for 2 inch and smaller meters shall be made of Polymer cement composite 
material (non-concrete). All meter box lids for 3 inch and larger shall be aluminum with spring 
assist lid, lockable, with drain. 

Meter boxes are not permitted in sidewalks, driveways and/or parking areas.  

Corporation Stops 

Corp stop materials shall comply with the State of California drinking water act, ASTM B62, 
with a male iron pipe thread inlet and compression outlet for copper tubing. Corp stops shall 
be provided on services as large as two inches unless otherwise specified. 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 1 – Piping and Plumbing 

 Page 62 

Pressure Gauges 

Pressure gauges shall be rated for service intended, including negative pressure (vacuum 
gauge or compound gauge). 

Unless otherwise noted, pressure gauges shall be glycerin-filled stainless steel Bourdon type 
with a 4½-inch-diameter black alumilite case. Maximum working pressure rating shall be 75 
percent of maximum gauge pressure. Pressure range and calibrations shall be as required 
for site specific applications. The dial shall be engraved with the units in which the gauge is 
calibrated. All pressure gauges shall be equipped with shutoff and bleed cocks. 

Flexible Couplings 

Flexible couplings shall have a minimum pressure rating equal to the pipe class. Care shall 
be taken to see that smooth surfaces have been provided on the pipe so that the coupling 
can be properly fitted. Coupling shall be fusion-bonded epoxy-coated with stainless steel nuts 
and bolts unless otherwise specified. Couplings shall be the minimum length shown in the 
table below. 

Pipe Size (in.) Min. Coupling Length (in.) 

¾ - 2 ½  5 

3 - 4 8 

6 – 24 12 

>24 16 
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Expansion Joints 

All piping subject to expansion and contraction shall be provided with sufficient means to 
compensate for such movement, without excessive forces imposed on equipment or 
structures. This may be accomplished with expansion loops, bellows-type expansion joints, or 
sliding-type expansion joints, as indicated. 

Expansion joints shall be stainless steel, Monel, rubber, or other materials best suited for 
each individual service. 

Contractor shall submit detailed calculations and manufacturer’s shop drawings that 
guarantee satisfactory performance of all proposed expansion joints, piping layouts showing 
all anchors and guides, and information on materials, temperature and pressure ratings. 
Minimum pressure rating shall be that of the adjacent pipe class. 

Locating Wire and Tape 

Direct-bury insulated copper cable, 10 AWG. THHN shall be taped to the top of all pipe 
except 1- and 2-inch service piping at 5-ft. intervals with duct tape before backfilling. The pipe 
shall be clean and dry before the tape is applied. The cable shall be procured from the 
vendor, complete with an approved epoxy splice kit. Cable joints shall be spliced in 
accordance with the manufacturer's instructions to form a set of continuous electrical 
conductors throughout the pipe system or lacking these per Standard Drawings. Where pipe 
branches occur, the cable shall be branched so that cable surfaces at each valve, fire 
hydrant, blow-off, air/vacuum release valve, backflow prevention device, or other facility. 
Twelve-inch-wide, blue, waterline warning tape with the phrase, “CAUTION: WATER” printed 
in permanent, 4-inch-high letters shall be installed with all piping, including service lines, as 
shown on Standard Drawing S101. 

Water Facility Markers 

Markers shall be blue, flexible, dual-sided posts made of composite materials formed into a 
flat web protected by two ribs on the marker edge. Marker decals/printing and posts shall be 
resistant to vandalism, impact, ultraviolet light, and extreme temperature changes and 
guaranteed against fading, breakdown, and defects for at least 15 years. Water facility 
markers shall be installed in all unpaved areas as detailed in the Standard Drawings. 

Backflow Devices 

All backflow prevention assemblies shall be installed in accordance with AGENCY 
Improvement Standards, Division 2, Section 3, “Cross Connection Control“ and as detailed in 
the Standard Drawings. 

Inlet and Outlet Structures 

All inlet and outlet structures shall be constructed of reinforced concrete. Also see Div.2, 
Sect. 2, Inlet & Outlet Structures. 

Trash Racks 

Trash racks shall be of all welded construction made from 1 ½ inch schedule 40 galvanized 
steel pipe. Damaged or inadequate zinc coatings shall be repaired before Agency 
acceptance. 

Trash boxes shall be provided at all trash racks. 
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Execution 

Installation and Testing 

Quality Control 

The Contractor shall use appropriate quality control procedures to ensure that all pipe and 
fittings shall be of the first grade and quality conforming to these Specifications. Pipe shall 
be stored and transported in a proper manner and kept clean after delivery to the job site. 
All work on pipe shall be performed in a skillful and professional manner. 

Construction Staking 

Contractor shall provide waterline offset staking for cut grades of centerline of pipe at a 
minimum of 50 ft. intervals or as directed by the Agency. Contractor to verify intervals with 
Agency prior to staking. 

Excavation 

Conduct excavation per Division 3, Section 3 - Earthwork of the Standard Specifications. 

Laying Pipe 

Pipe shall be placed and joined in accordance with manufacturer's and/or Agency’s 
directions as specified. Necessary equipment including slings shall be provided for lowering 
and properly placing pipe sections into trench without damage. 

Each section of pipe shall be thoroughly cleaned before it is lowered into the trench. 

If clean pipe sections and fittings cannot be placed in the trench without getting dirt into 
open pipe, the Agency may require a piece of material be secured over the ends of the pipe 
or fitting until it has been lowered into position in the trench. After the pipe has been 
lowered into the trench, all foreign matter shall be completely brushed from the pipe ends 
before assembly. 

The pipe shall be cut to provide closure pieces of correct lengths to permit the proper 
location of the pipe sections, or to locate valves, fittings, and appurtenant structures where 
specified on Plans. 

The pipe and fittings shall be placed to the lines and grades specified on Plans, and 
centered in the trench. All pipe to be placed upgrade for grades in excess of 10 percent. 

Trenches must be kept dry until pipe has been placed, joints closed and backfill completed 
to a depth of 1 foot above top of pipe. Crushed rock for drainage and/or bedding shall be 
provided as shown in the Standard Drawings. 

Temporary, water-tight plugs shall be provided for closure of the open ends of the pipelines 
each time pipe-laying activity stops and at the end of each working day to prevent the entry 
of dirt and/or other contaminants. 

Gravity-flow raw water piping shall have a straight alignment and uniform grade between 
manholes. Accept as approved by the Agency. 

Bedding and Backfill Placement 

Bedding and backfill in pipe trenches shall be of the type, placement and compaction as 
shown in the Standard Drawing S101 and as specified in Standard Specifications, Division 
3, Section 3. 
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Connections to Existing Pipelines 

System Shutdowns 

When deemed necessary by the Agency, shutdowns of existing in-service pipeline and other 
distribution facilities shall be made by the Agency as necessary to complete pipeline 
connections. A shutdown shall be for as short a period as possible and shall be scheduled by 
the Agency. The amount of lead time necessary for shutdown and connection to existing 
mains varies with each job and must be planned accordingly. In no case shall a shutdown 
and/or connection be scheduled with less than 11 days’ notice to the Agency. Make no 
connections to existing pipes prior to passing pressure and disinfection tests. Interference 
with the operation of the Agency's distribution system shall be kept at a minimum. While an 
existing pipeline is shut down, the connection work shall be performed without interruption, 
continuing after regular working hours until completed, if necessary unless otherwise directed 
by the Agency. In some cases, shutdowns must occur at times other than normal working 
hours and/or days. 

In all cases, shutdowns shall be made in conformance with the requirements of the Agency, 
AWWA C651-14 and local, state, and federal authorities. The Agency shall operate all valves 
in making a shutdown, restoring pressure to the existing main, and initiating pressure to a 
new installation. The Contractor is required to obtain all necessary discharge permits. The 
Contractor shall make the necessary piping connections, furnish and install all necessary 
equipment required for the high velocity flushing operations. The Contractor shall provide for 
safe and legal disposal of water from such flushing’s. The contractor shall remove all 
temporary flushing facilities. All costs for the permits, chlorination, and flushing shall be paid 
by the contractor. 

The Agency shall be notified at least 11 working days prior to any connection operations. 
Contractor is required to submit a shutdown, testing, and discharge plan to the Agency that 
illustrates their means and methods of complying with this section. The plan shall be 
submitted at the time of notification. 

General Connections 

All connections to existing pipelines shall be made as shown on the Plans and per the 
Agency Engineer. 

Where the existing main is provided with fittings for connecting to the new main, the face of 
the connection shall be clean and free of all foreign materials. The Contractor shall remove 
the plug, cap or blind flange, clean the ends, disinfect, and make the new joint. 

Where the existing main is not provided with fittings for connecting to the new main, 
connections shall be made either by hot tap or by cutting and inserting sections of pipe and 
fittings, as shown on the Plans or as directed by the Agency. 

Hot Tap Connections 

All hot taps shall be witnessed by the Agency Inspector. After installation and prior to cutting 
into the existing pipe, hot tap installations shall be air tested at 50 psi for 5 minutes with no 
leakage.  

At the successful completion of the hot tap, protect the tapping sleeve and main. 
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• Steel main - Wrap the tapping sleeve in WWF 0.5 x 0.5 W O.1 x W O.1 secured to the 
sleeve by stainless clamp at the throat. The entire sleeve shall then be coated in mortar 
to a minimum thickness of two inches, allowed to set, then backfilled. 

• DIP, PVC main - Wrap the tapping sleeve in polyethylene encasement per AWWA C105 
and the Corrosion Control section, then backfill. 

Pipeline Abandonment 

Boxes, vaults, and test stations associated with the pipeline must be removed to at least 24 
inches below final grade, and any remaining structure shall be filled with sand compacted to 
at least 90 percent of maximum dry density. 

Unless otherwise instructed, the Contractor shall return all valves, meters, and test stations to 
the Agency. The remaining material and appurtenances from main abandonment shall be 
disposed of by the Contractor at no additional cost to the Agency. 

Removal 

Pipeline removal shall not disturb other utilities. Excavate the pipeline completely before 
obtaining Agency approval for removal. Backfill the pipeline trench per standard trench 
section up to the initial backfill in the Standard Drawings. 

Abandonment in place  

Pipelines 12” and larger, or within 25 feet of roads, other paved surfaces, structures, or 
foundations, or at Agency request shall be filled with two-sack slurry in a manner to ensure 
no voids remain at the conclusion of the process. 

Pipelines 8 inches in diameter and smaller shall be abandoned by plugging the pipe ends 
with at least 12 inches of concrete.  

Hydrostatic Testing 

Prior to pressure testing, pipelines shall be cleaned of all debris, construction materials, dirt, 
and any other materials not suitable for inclusion in the completed pipeline. The Contractor 
shall provide all labor, equipment, and materials required for filling and testing the pipelines. 
Cleaning shall conclude with water flushing, performed so that the velocity of flushing water is 
at least 2.5 feet per second in the pipeline to be tested. 

Contractor shall test all pipelines either in sections or as a unit. No section of the pipeline 
shall be tested until all field-placed concrete, thrust blocks, and mortar have aged at least 14 
days. 

Backfill shall meet and pass all compaction requirements and subgrade shall be completed to 
the Agency’s satisfaction prior to hydrostatic testing. The Agency shall be notified 48 hours 
prior to testing and must approve any water placement in any portion of the pipeline. The test 
shall be made by closing valves when available, or by placing temporary bulkheads in the 
pipe and filling the line slowly with water and evacuating all air. Do not test against closed 
valves connected to a potable water system. 

After the pipeline or section thereof has been filled, it shall be allowed to stand with a 
pressure of 2-20 psi for at least 24 hours to allow the concrete or mortar lining, if applicable, 
to absorb water and allow the escape of air from any air pockets. During this period, 
bulkheads, valves, and connections shall be examined for leaks. If leaks are found, corrective 
measures satisfactory to Agency shall be taken. 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 1 – Piping and Plumbing 

 Page 67 

Pressure Pipelines 

Hydrostatic Testing – backfill shall meet and pass all compaction requirements, all 
underground utilities shall be installed, and subgrade shall be completed prior to hydrostatic 
testing. The Inspector shall be notified forty eight (48) hours prior to testing and must approve 
any water placement in any portion of the pipeline. The pipeline shall be filled with water and 
all air evacuated.  

For raw and treated water lines, the test pressure shall be 150 psi or 150 percent of static 
pressure, whichever is greatest. Maintain the test pressure for at least 2 hours.  

The test pressure shall be measured at the lowest point of the pipeline section being tested. If 
other test pressures are indicated on the Drawings, the requirement that yields the greatest 
test pressure shall be used. The amount of water introduced into the pipeline to maintain the 
test pressure shall be measured volumetrically using a calibrated test reservoir. Accurate 
means shall be provided for measuring the quantity of water required to maintain full pressure 
on the line for the test period.  

Leakage shall be considered as the total amount of water pumped into the pipeline during the 
test period. The allowable leakage is zero. 

The allowable leakage for welded steel pipe shall be zero gallons. 

The allowable leakage for buried piping having threaded, brazed, or welded joints (including 
solvent welded) shall be zero gallons. 

Exposed pipe, and pipe with welded, flanged, or coupled joints shall have no leakage. 

Gravity Piping 

Test pressure shall be a minimum of 150psi, 150 percent of static pressure or 150 per cent of 
surge pressure, whichever pressure is the greatest (independent of pipe pressure rating). All 
allowable leakage shall be the same as for pressure pipeline (see above).  

Disinfection  

After successful completion of the hydrostatic test, the Contractor shall coordinate with the 
Agency to chlorinate all treated water main per AWWA C651-14 by completely filling the main 
and appurtenances with water having a 50-100 parts per million (ppm) available chlorine from 
sodium hypochlorite. The disinfection method shall be the continuous-feed method. The 
chlorinated water shall be retained in the main for at least 24 hours. At the end of the 24-hour 
period, the treated water in all portions of the main and appurtenances shall have a residual 
of not less than 25 parts per million (ppm). If the samples do not pass tests, iterate the 
disinfection process until a test passes. 

Care shall be taken to prevent the strong chlorine solution from flowing back into the line 
supplying the water. A reduced pressure backflow preventer or an air gap must be used for 
this purpose.  

After chlorination, the pipeline shall be flushed with treated water per AWWA C651-14. The 
water in the pipeline shall remain a minimum of 48 hours, after which the Agency shall collect 
bacteriological samples. These will be tested for coliform by an independent laboratory. The 
number and location of samples shall be determined by the Agency and shall be randomly 
chosen from fire hydrants and services. The improvements shall pass if all coliform tests 
show the most probable number (mpn) is less than 2.2. Failed tests will necessitate additional 
disinfection as above. 
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The Contractor shall make the necessary piping connections and furnish and install all 
necessary equipment required for the flushing operations. Velocities in the flushed pipe must 
be 2.5 feet per second or greater.  

A reducing agent shall be applied to the water to completely neutralize the chlorine residual 
prior to discharge of the water. The Contractor shall provide for safe and legal disposal of 
water from such flushings. The Contractor shall remove all temporary flushing facilities. All 
costs for chlorination and flushing shall be paid by the Contractor, at no additional expense to 
the Agency 

Continuity Testing 

The Contractor shall test for the continuity of the locating wire at time of final walk-through. 
The Contractor shall provide all labor, equipment, and materials required for testing the 
continuity of the locating wire at each meter, valve, fire hydrant, blow off, and AVRV. Should 
continuity not be present and/or observed, the Contractor shall repair, replace, and retest as 
necessary, entirely at Contractor's expense. 

Hydrants 

The pumper outlet shall face the street or traffic lane unless specified otherwise. In the event 
that the hydrant must be disassembled to rotate the pumper outlet so that it faces the street, 
new gaskets shall be applied to the hydrant when it is reassembled. When installing the 
concrete thrust block at the shoe, ensure the dry barrel hydrant weep/drain hole remains 
clear to drain. 

Services 

Install services per the Standard Drawings unless otherwise specified. 

Meters 

The Agency will install meters. See Standard Drawings for meter laying lengths and meter 
box configurations. 

Corrosion Monitoring 

See Division 3, Section 7 - Corrosion Control.  
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Section 2 -  
Concrete Work 

General 

In case of conflicts, these Standard Specifications shall govern over the Caltrans Standard 
Specifications, and the Caltrans Standard Specifications shall govern over those of the 
American Concrete Institute (ACI). 

Hot weather is defined as any combination of high air temperature, low relative humidity and 
wind tending to impair the quality of fresh or hardened concrete or otherwise resulting in 
abnormal concrete properties. During hot weather, any or all the methods specified in ACI 305 
shall be used to maintain the concrete temperature below the specified limits. 

Materials 

All concrete shall be designed for a 28-day compressive strength of at least 4,000 psi unless 
otherwise noted. The maximum slump shall be 4” per ASTM C143. Air entrainment shall be 6 
percent per ASTM C138. The maximum water to cement ratio shall be 1:2 by weight. If 
concrete is to be placed by pumping, follow recommendations of ACI Committee 304. 

All steel shall conform to Section 52 of the Caltrans Standard Specifications and these 
additional requirements. Bars for reinforcing shall be deformed, steel bars conforming to ASTM 
A615, Grade 40 minimum. Wire for tying reinforcement in place shall be 18 ga. or heavier, 
black annealed. 

All formwork materials shall conform to requirements of Section 51 of the Caltrans Standard 
Specifications. 

Forms for exposed concrete shall be APA-grade-stamped Class 1 plywood. Forms for 
foundation concrete shall be of any lumber of sufficient strength and rigidity to maintain 
specified tolerances. Forms shall be designed so that all exposed finish surfaces meet the 
appearance criteria of the project specifications. 

Suppliers 

Concrete suppliers shall be certified by the State of California Department of 
Transportation (Caltrans), and shall certify that all concrete furnished to the project 
conforms to these specifications and to the Caltrans Standard Specifications. In 
addition, the supplier shall furnish records of 7- and 28-day cure concrete cylinder tests 
for the proposed mix. 

Related Materials 

Moisture-Retaining Cover 

Shall be one of the following, complying with ANSI/ASTM C171: 

• Waterproof paper 
• Polyethylene film 
• Polyethylene-Coated Burlap 

Liquid Membrane-Forming Curing Compound 

Liquid type membrane forming curing compound complying with ANSI/ASTM C 309, 
pigmented or colored at time of application, non-toxic to potable water, and with a water 
retention of 0.035 pounds/square foot (0.17 kg/square meter) as determined per ASTM C-
156 Standards. 
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Execution 

The Agency shall be notified a minimum of 24 hours prior to concrete placement. 

No more than one hour between loading concrete at the batch plant and placing the concrete is 
permissible. 

The surface finish shall be as shown on the Plans, as approved by the Agency and conforms to 
Caltrans Standard Specifications. A one-inch chamfer shall be used on all vertical and 
horizontal finished edges unless otherwise shown, except slabs on grade which shall receive a 
0.75-inch rounded corner on all horizontal corners.  

Form Work 

Forms shall be designed and constructed in accordance with the requirements of the ACI 
Standard Recommended Practice for Concrete Formwork, ACI-347 and Section 51 of the 
Caltrans Standard Specifications. 

The forms shall be smooth, mortar-tight, true to the required lines and grades, and of 
sufficient strength to resist springing out of shape during placing. All dirt, chips, sawdust, and 
other foreign matter shall be completely removed before concrete is placed. Forms previously 
used shall be thoroughly cleaned of all dirt, mortar, and foreign matter before being reused. 
Before concrete is placed in forms, all inside surfaces of the forms shall be thoroughly coated 
with an approved form sealer. The form sealer shall leave no film on the surface of the forms 
that can be absorbed by the concrete and shall be compatible with concrete paint. 

Reinforcing 

Minimum Reinforcing Steel Cover 

The minimum concrete coverage for steel reinforcement shall be as follows: 

Concrete Exposure Min. Reinforcing Steel Cover (inches)* 

Cast against and exposed to soil 3 

Exposed to weather or water 2 

All other applications 1 ½  
          *In no case less than 1 ½ times the maximum aggregate size. 

Supporting Devices 

Steel reinforcement shall be accurately placed and shall be supported and secured against 
displacement by the use of adequate supporting and spacing devices, tie wires, etc., so 
that it will remain in its correct location in the finished work. No supporting devices shall be 
used that will impede the flow of concrete. 

Installation of Reinforcing Bars 

Reinforcing steel shall be cleaned, fabricated, placed, tied and supported in accordance 
with ACI-318.1/318.1R and the Concrete Reinforcing Steel Institute’s Manual of Standard 
Practice. Reinforcing shall not be bent or straightened in any manner that will weaken the 
material. Unless Plans show otherwise, allow at least 40 bar diameters overlap on splices 
for deformed bars. 

The clear spacing between parallel bars shall not be less than 1-1/2 times the normal 
diameter of the maximum size aggregate and at least 1-1/2 inches except at splices, which 
shall be wired together. 
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Construction Joints 

Before placing new concrete on or against set concrete, thoroughly roughen existing 
concrete surfaces and remove laitance, foreign matter and loose particles by sand blasting 
or wire brushing to the satisfaction of the Agency. 

Curing and Protection 

Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Start initial curing as soon as free water has disappeared from concrete 
surface after placing and finishing. 

Perform curing of concrete by moist curing, by moisture-retaining cover curing, by curing 
compound, and by combinations thereof. 

All horizontal, screeded and floated surfaces exposed to drying winds and sunlight shall be 
sprayed with a curing compound at an application rate of 200sf per gallon.  

Formed concrete surfaces shall be sprayed with a curing compound at an application rate 
of 200sf per gallon. This requirement will be waived if forms are left in place for at least 7 
days.  

Hot Weather Placing 

Cool ingredients before mixing to maintain concrete temperature at time of placement 
below 90˚F. Mixing water may be chilled, or chopped ice may be used to control 
temperature provided water equivalent of ice is calculated into total amount of mixing water. 
Ice when introduced into the mixer shall be in such form that it will be completely melted 
and dispersed throughout the mix at the completion of the mixing time.  

The temperature of concrete delivered at the time and location of placement shall not 
exceed 90˚F under any conditions. The temperature of concrete delivered at the time and 
location of placement, except for concrete deposited in wall or column forms, shall not 
exceed the following temperatures under the following ambient conditions: 

Relative Humidity 
Less Than % 

Ambient Temperature 
Greater than ˚F 

Maximum Concrete 
Temperature ˚F 

80 90 90 

70 90 90 

60 90 90 

50 90 85 

40 90 80 

30 80 75 

20 75 70 

• Preparation for Placing 

Forms and reinforcing steel shall be cooled by fog spraying evaporation or covering 
with water-soaked burlap immediately prior to placing concrete. Forms shall be free 
of standing water when concrete is placed. 
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• Placement  

Concrete shall be placed in shallower layers than under normal conditions if 
necessary to assure coverage of the previous layer while it will respond readily to 
vibration. 

• Protection and Curing  

Fog spray shall be used after finishing and before the specified curing is commenced 
to avoid surface plastic-shrinkage cracking. Forms shall be kept covered and 
continuously moist. Once forms are loosened and during form removal concrete 
surfaces shall be protected from drying and shall be kept continuously wet by fog 
spraying or other approved means until the specified curing is commenced.  

Cleanup and Protection 

Protect all concrete work against injury and defacement during subsequent construction 
operations, until acceptance by the Agency. 

All projecting fins, bolts, wire, nails, etc. not necessary for the work shall be removed or cut 
back one inch inside the finished surface and patched in an inconspicuous manner. Metal 
form ties extending from the face of permanently exposed concrete shall be cut off at least 
1 inch deep in the concrete immediately after removal of the forms. Fill holes with a 1:3 
cement and sand mortar of the same color as the adjoining concrete. Mix and place the 
mortar as dry as possible and finish flush with the adjacent surface. 

If pre-cast snap-tie fillers are used, they shall be firmly epoxied and the final surface of 
plugs shall be smooth with the wall surface. 

All defects in concrete work shall be corrected. Chip voids to a depth of at least 1 inch, with 
the edges perpendicular to the surface and parallel to form markings. Voids, surface 
irregularities, or honeycombing shall be filled by patching or rubbing as approved by the 
Agency and shall be done at the Contractor's expense. Concrete surfaces so repaired shall 
duplicate the appearance of the un-patched work. 

Testing 

Concrete Compression Strength Tests 

Concrete materials and operations will be tested by the Agency and inspected as work 
progresses. One complete test shall consist of making three (3) test cylinders in 
accordance with ASTM C31, storing the cylinders for 24 hours at the pour site, delivering 
the cylinders to the testing laboratory, testing one cylinder at 7 days of cure, one cylinder 
at 28 days in accordance with ASTM C39, and the third cylinder at a date determined by 
the Agency if the 28-day strength is below the required concrete strength. Should tests 
show insufficient concrete strength, Contractor shall remove and dispose of all concrete 
from the same mix batch off-site at no cost to the Agency. Costs of concrete 
replacement, subsequent retesting or re-inspection and other appurtenant items directly 
related to this work shall be borne by the Contractor. 

The Agency shall select the testing lab to be used. The Contractor shall give the selected 
lab sufficient notice of construction operations and schedule to allow the lab to schedule 
the required tests and inspection. 

Concrete Slump Tests 

Each concrete pour shall be tested for slump per ASTM C143 at the beginning of the 
pour, at the time the sample cylinders are filled, and whenever the consistency of the 
concrete appears to vary.  
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Section 3 -  
Earthwork 

General 

This work shall consist of performing all operations necessary to excavate earth and rock or 
other material, of whatever nature, including removing water, regardless of character and 
subsurface conditions necessary for the construction of the project facilities; placing backfill for 
all project facilities, including site grading, structures, transmission piping, electrical 
underground conduit, ditch and channel excavation, culverts, minor concrete structures, 
roadwork; removing and replacing unsuitable material; placing embankment material for all 
required project facilities; and other earthwork shown on the Plans and indicated in the 
Specifications including excavating and backfilling all structures, trenches and depressions 
resulting from the removal of obstructions, removing and replacing unsuitable material. 

References 

Comply with the following standards when making the following tests: 

Tests ASTM California Test No. 

Relative Compaction D-1557-70 (or latest) 216 or 231 

Sand Equivalent  217 

Resistance (R-Value)  301 

Sieve Analysis  302 

Materials 

Bedding, Haunching, and Initial Backfill 

Unless otherwise specified, this material shall consist of well-graded clean sand or native 
material with 100 percent passing the No. 4 sieve, and less than 5 percent passing a #200 
sieve. The material shall be free from vegetative matter and other deleterious substances. 
The backfill material shall be able to be compacted readily to form a firm and stable base. 
The material shall have a minimum Sand Equivalent (SE) of 30 (SE30). Any trench soil or 
moisture condition that prevents the bedding and haunching material from forming a firm and 
stable base requires the use of ¾-inch crushed rock for bedding and haunching and 
foundation as approved by the Agency. Proposed bedding, haunching, and initial backfill 
materials shall be submitted to the Agency with sieve analysis and SE test results. 

Intermediate Backfill 

Intermediate backfill can only be used with prior written approval from the Agency. The 
intermediate backfill material shall have a minimum SE of 30 with 100 percent passing a 
1.5-inch sieve and well graded with less than 5 percent passing a #200 sieve. Any request to 
use intermediate backfill must be submitted with a sieve analyses and SE test results for 
review and approval. 

Sand Slurry Backfill 

Sand slurry backfill shall have the following mix (by percent volume): 23 percent sand, 73 
percent water, and 4 percent entrapped air. Sand shall be as described for bedding, 
haunching, and backfilling, except that the SE shall be at least 95 (SE95). Sand Slurry 
Backfill can only be used in a free-draining trench with prior written approval from the Agency. 
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Two-Sack Sand Cement Slurry Backfill 

Low-strength concrete slurry backfill shall be a sand aggregate Portland Cement concrete of 
Type I or Type II Portland Cement per cubic yard of concrete sand and sufficient water added 
to provide a fluid, workable mix that will flow and can be pumped without separation of 
materials while being placed. Unless otherwise noted the maximum slump shall be 6 inches, 
maximum compressive strength 1000 psi and the minimum compressive strength 600 psi. 

Four-Sack Sand Cement Slurry Backfill 

4-sack concrete slurry shall consist of Type I or Type II Portland Cement added per cubic 
yard of concrete sand and sufficient water to provide a slump of not more than 4 inches. 
Unless otherwise noted, the maximum compressive strength shall be 1,800 psi and the 
minimum compressive strength shall be 1,400 psi.  

Embankment Construction Material 

Embankment shall be constructed of excavated or imported material that is free from organic 
matter, roots, debris, rocks larger than 3 inches in the greatest dimension, and shall not have 
more than 14 percent of the material larger than 1-1/2 inches, and shall have these 
properties: 

• Maximum Plasticity Index: 15 
• Maximum Percent Passing the No. 200 Sieve: 50 
• Maximum liquid limit: 50 

Filter Fabric 

Wherever filter fabric is specified, provide geotextile fabric meeting the minimum 
requirements shown in the following table: 

Minimum Properties Test Method Values 

Mechanical 
Unit Weight (oz./yd2) ASTM D-5199 12 

Thickness (mils) ASTM D-1777 110 

Grab Tensile Strength (lbs.) ASTM D-4632 300 

Grab Elongation (%) ASTM D-4632 50 

Puncture Strength (lbs.) ASTM D-4833 175 

Burst Strength (psi) ASTM D-3786 580 
Hydraulic 

Permeability (cm/s) ASTM D-4991 0.1 

AOS (vs. Std. Sieve) ASTM D-4751 100 

Trench Plugs 

Trench Plug (cutoff collar) shall be two-sack sand-cement slurry or material from excavation 
or imported material consisting of earth with particle sizes consisting of silts, clayey sands, or 
clays, and free from frozen material debris, vegetation, cinders, ashes and other organic 
materials. The nominal maximum particle size diameter for cutoff shall be 0.75 -inch and 
smaller, with 100 percent passing a 3/4-inch sieve, a minimum of 20 percent passing a #200 
sieve, and a minimum plasticity index of 20, per ASTM D4318. 
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The Trench Plug shall be 4 feet long, shall key 18 inches into the trench walls and bottom, 
and shall extend 18 inches above the pipe crown. Trench Plugs shall be installed at crossings 
of streams, ditches, or canals or other sources of groundwater, or as requested by the 
Agency, and shall include drains. 

Execution 

Trench Excavation 

Trench excavation shall include the removal of all materials or obstructions of any nature 
(except as otherwise specified), the installation and removal of all sheeting and bracing, and 
the control of water necessary to construct the work as shown. Unless otherwise indicated on 
the Drawings or permitted by the Agency, excavation shall be open cut. Trenching machines 
may be used except where their use will result in damage to existing facilities or where hand 
trenching is required to prevent damage to trees, tree roots, or other utilities. 

All paving shall be saw cut or ground to a neat line. All loose, lifted, or cracked paving shall 
be removed to sound material and to a neat line as directed by the Agency. 

Trench Width 

Minimum trench width at the top of the pipe is detailed in the Standard Drawings. If for any 
reason, the trench is more than 8 inches greater than the minimum width, the Contractor shall 
provide, at his own expense, stronger pipe or corrected bedding conditions as approved by 
the Agency to meet the load requirements of the changed conditions at the Contractor’s 
expense. Trenches shall meet OSHA requirements. 

Foundation Bedding Treatment 

Whenever the bottom of the trench cannot support a 300 lb/sf load, or in the opinion of the 
Agency, is otherwise unsuitable as a foundation for the pipe, the unsuitable material shall be 
removed to a depth such that when replaced with compacted ¾-inch crushed rock, it shall 
provide a stable and satisfactory foundation at the original trench grade as approved by the 
Agency. 

Three-quarter-inch crushed rock shall be used only with approval of the Agency and the road 
controlling agency. Use of ¾-inch crushed rock must be reviewed for migration of fines. Filter 
fabric shall be provided around all ¾-inch crushed rock. 

Whenever the trench bottom is in rocky material, the trench shall be over-excavated to 12 
inches below the bottom of the bells, couplings, or joints of pipe and backfilled with bedding 
material. 

Control of Water 

Contractor shall control ground- and surface water to ensure the trench bottom has no 
standing water during backfill and compaction operations. 

Trench Bedding, Haunching, and Backfill 

Pipe shall be bedded and backfilled uniformly throughout its length. The specified bedding 
shall be compacted to a minimum 6-inch thickness below bells, couplings, and joints before 
placing the pipe. The bedding shall be compacted and leveled to give a uniform surface for 
laying the pipe. 

Pipe shall not bear on bells, couplings, or joints. The trench shall be excavated at these 
locations as necessary. No permanent wedging and/or blocking of pipe shall be permitted. 
Care shall be taken not to compact the material beneath the bells, couplings, or joints until 
the pipe is in its final position. 
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Haunching shall be forced under the pipe and made firm and stable before any material is 
placed above the springline of the pipe. Backfill shall be compacted as specified with no 
damage to the pipe or appurtenances. 

Intermediate backfill may be used with prior written approval of the Agency. 

Slurry backfill may be used in place of bedding, haunching, and/or backfill as shown on the 
Plans or as approved by the Agency. Slurry backfills shall be delivered to the job site in a 
transit mix truck and deposited in the trench immediately after delivery. Slurry backfills can be 
covered with backfill as soon as surface water is absorbed and the slurry is firm and stable. 
Compaction of backfill or road section materials shall not begin until slurry backfills have set 
and provide a firm, stable base for the method of compaction used. Provisions shall be made 
by the Contractor to prevent the pipe from floating and to install a plastic bond breaker 
isolating the pipe from contact with the slurry. 

Trench Compaction 

The initial backfill shall be placed immediately after the pipe joints have been completed and 
inspected. The initial backfill shall be carefully placed without disturbing and/or damaging the 
pipe and/or joints, and shall be brought up evenly on both sides of the pipe. The initial backfill 
shall be manually compacted to a relative compaction of 90 percent using care to not 
damage the pipe or joints. “Manually compacted” does not exclude careful use of hand-
controlled, power-operated equipment such as air tampers, vibrating tampers, or other hand 
controlled tools. Compaction by jetting will not be allowed unless approved in writing by the 
Agency. 

At completion of compaction beneath the pipe haunches, backfill can continue in eight-inch 
maximum depth loose lifts compacted by means that provide specified compaction without 
damaging the pipe or joints.  

The backfill material shall be moisture-conditioned to within 2 percent of optimum. 

Lift thickness can be increased with prior written approval of the Agency and the road 
controlling agency. 

The Agency and the road controlling agency shall determine the location and depth of all 
compaction tests. If a test fails, the area 15 feet on either side of the test shall be re-worked 
and re-tested to the satisfaction of the Agency and/or road-controlling agency until passing 
tests are achieved. An additional test will be performed 50 feet on either side of the initial 
failing test. The entire area between adjacent failing tests shall be re-worked and re-tested 
until passing tests are achieved. 

Embankment Construction 

Placement and compaction of embankment material shall be in conformance with Caltrans 
Standard Specifications Sections 19-6.01 and 19-6.02. The material shall be moisture 
conditioned to within 2 percent of optimum.
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Section 4 -  
Clearing, Grubbing, and Stripping 

General 

This section describes the work included in clearing, grubbing, stripping, and otherwise 
preparing the project site for construction operations. 

Clearing 

Remove and dispose of shrubs, brush, limbs, and other vegetative growth. Remove all 
evidence of their presence from the surface, including sticks and branches greater than 2 
inches in diameter or thickness. Remove and dispose of trash piles, rubbish, and fencing. 
Protect trees, shrubs, vegetative growth, and fencing not designated for removal. 

Grubbing 

Remove and dispose of wood or root matter below the ground surface remaining after clearing, 
including stumps, trunks, roots, or root systems greater than 2 inches in diameter or thickness, 
to a depth of 12 inches. 

Stripping 

Remove and dispose of all organic sod, topsoil, ash, grass and grass roots, and other 
structurally unsound material remaining after clearing and grubbing from the areas designated 
to be stripped. 

Trees and Shrubbery 

It is possible that existing trees, shrubbery, and other vegetative material are not shown on the 
Plans. Inspect the site to determine the nature, location, size, and extent of vegetative material 
to be removed or preserved, as specified herein. Preserve trees that are specifically designated 
for preservation on the Plans, conducting only hand tool work within their driplines. 

Preservation of Trees, Shrubs and other Plant Material 

The following areas shall be fenced with four-foot-tall, brightly colored synthetic mesh 
fencing: 

• Wetland preservation easements within 50 feet of proposed construction activities 
• All trees to remain within 50 feet of the construction area as follows: 
• Outside the dripline of trees 6 inches diameter at breast height (dbh) 
• Outside the dripline of trees 10 inches dbh aggregate for multiple-trunk trees 
• Around any special protection areas defined in project environmental review 

documents 
• As the Agency directs 

A 1’ x 2’ sign shall be attached to fencing stating, “This tree to be saved,” or “Protection 
area – keep out.” 

No development or on-site storage of equipment or materials will be permitted until the 
temporary fencing measures above are implemented. 

All fencing shall be maintained throughout the construction project. 
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Execution 

Clearing and Grubbing Limits 

All excavation areas associated with new pipelines, structures, slabs, and special areas 
shown on Plans shall be cleared and grubbed. 

Disposal of Clearing and Grubbing Debris 

Do not burn combustible materials. Remove all cleared and grubbed material from the work 
site and dispose of in accordance with all local laws, codes, and ordinances. 

Areas to be Stripped 

All excavation areas associated with new pipelines, structures, slabs, and special areas 
shown on Plans shall be stripped. 

Disposal of Stripping’s 

Remove all stripped material and legally dispose offsite. 
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Section 5 -  
Painting and Coating 

General 

This section includes materials and application of painting and coating systems for submerged 
metal, exposed metal, buried metal, and metal in contact with concrete. 

Submittals 

Submit manufacturer's data sheets detailing coating and surface preparation work including the 
following: 

• Coating manufacturer’s technical data on product and recommended use. Include the 
brand name and series number of all coatings to be used. 

• Coating manufacturer's surface preparation criteria, including recommended surface 
profile range after abrasive blasting. 

• Coating manufacturer's application instructions, equipment recommendation, temperature 
and humidity limitations, pot life and induction requirements, drying and curing times, and 
recoat cycle times. Recoat times and final cure shall be listed at 35° F., 45° F., 55° F., 65° 
F. and 75° F. substrate temperatures. Provide manufacturer’s maximum and minimum 
material and substrate temperatures for proper application. 

• Contractor’s written program for over spray prevention. 
• Coating manufacturer’s Material Safety Data Sheets (MSDS) for all Product to be used on 

the project, including solvents, additives, cleaners and thinners. 
• Abrasive supplier's certification that the abrasive blast material to be provided complies 

with the State of California Environmental Protection Agency, Air Resources Board 
(CARB) and local Air Quality Management District (AQMD) requirements for dry outdoor 
blasting as project requires. 

• Abrasive blast cleaning and application equipment list and complete procedures for its 
use. 

• Contractor’s safety program to be employed on this project complying with the current 
requirements of Cal/OSHA, OSHA and these Standards. 

Qualifications 

The coating applicator shall hold a valid State of California Contractor's Class C-33 Painting 
and Decorating Contractors license for performing abrasive blast cleaning and coating work. 
The Contractor's coating applicator shall have a minimum of five (5) years practical experience 
and successful history in the application of similar products on like projects. The Contractor 
shall substantiate this requirement by furnishing and receiving Agency approval of a written list 
of references that includes a list of projects with verifiable coating inspection reports prior to 
beginning work. 

The Contractor's coating applicator shall:  

• Provide a supervisor at the work site during cleaning and coating operations. 

• Provide skilled personnel qualified to perform the required work in a manner 
comparable with the best standards of practice and safety.  

• Maintain continuity of personnel and coordinate transfer of personnel with the Agency. 
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Materials 

General 

All materials of a specified system including primer, touch-up, intermediate, and finish coats 
shall be provided by the same manufacturer. Thinners, cleaners and other additives shall be 
as recommended in writing by the coating manufacturer for the specified system. Materials 
handling and application shall conform at a minimum with manufacturers’ requirements.  

Coating materials including additives to be used in interior potable water contact surfaces 
must appear in the current ANSI/NSF Standard 61 “Listing of Certified Drinking Water 
System Components- Health Effects”, as published by NSF International (NSF). They shall 
conform to regulations and applicable requirements of local, State and federal air quality and 
health regulatory agencies. 

All coatings used on this project shall be asbestos free, lead free, cadmium free, and 
chromate free. 

Coating products shall conform to local AQMD rules and regulations. 

Painting and Coating Systems 

Deliver paints to the jobsite in the original, unopened containers. 

The following index lists the various painting and coating systems by service and generic 
type: 

PAINT COATING SYSTEM INDEX 

System No. Title Generic Coating 

Submerged Metal Coating Systems 

1 Submerged Metal, Non-Potable, Normal Service 
Coal Tar 

Coal Tar Epoxy 

2 Submerged Metal, Non-Potable, Severe Service  
Polyamidoamine Epoxy 

Polyamine Epoxy 

6 Submerged Metal, Potable, Normal Service Urethane or Epoxy 
Exposed Metal Coating Systems 

12 Exposed metal, Atmospheric Weather, 
Corrosive Environment Polyamidoamine Epoxy 

13 Steel Storage Tank, Interior Potable Water High-Solids Epoxy 

14 Steel Storage Tank, Exterior Polyurethane 

18 Exposed Metal, Galvanized Synthetic Resin Primer 
Buried Metal Coating Systems 

21 Buried Metal 
Coal Tar 

Coal Tar Epoxy 
Systems for Metal in Contact with Concrete 

22 Aluminum in Contact with Concrete Bituminous Paint 
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System No.1 - Submerged Metal Coating Systems – Non-Potable Water – Normal Service 

Coal Tar 

Service Conditions:  

For use with metal structures that cannot be dried properly. Material is soft, single 
component and approved for use with potable water. 

Surface Preparation: 

SSPC SP-3 

Prime Coat: 

8 dry mils 

Coal Tar Epoxy 

Service Conditions:  

For use on metal structures or pipes where adequate drying time is available or for 
application at temperatures above 90 degrees Fahrenheit with reduced drying time. 
Material has superior abrasion resistance, longer drying time. 

Surface Preparation: 

SSPC SP-10 

Prime Coat:  

8 mils 

Finish Coat:  

8 mils 

System No. 2 - Metal Submerged in Non-Potable Water - Severe Service 

Polyamidoamine (high solids) Epoxy 

Service Conditions:  

For use on metal submerged in non-potable water exposed to abrasion or chemical 
attack 

Surface Preparation:  

SSPC SP10 (anchor pattern of 1.5-2.0 mils) 

Prime Coat:  

Shop-or Field-applied, two-component polyamidoamine epoxy applied at 4.0 to 6.0 dry 
mils. 

Intermediate Coat (as necessary):  

Field-applied two-component polyamidoamine epoxy applied at 4.0 to 6.0 dry mils. 

Stripe Coat (as necessary):  

Field-applied, two-component polyamidoamine epoxy applied at 1.0 to 2.0 dry mils to all 
welds and sharp edges per SSPC-PA1, 6.6 Striping, 7.4.6 Application Method (Brush). 

Finish Coat:  

Field-applied, two-component polyamidoamine epoxy applied at 4.0 to 6.0 dry mils. 
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Polyamine (100 percent solids) epoxy 

Service Conditions: 

For use on metal submerged in non-potable water exposed to abrasion or chemical 
attack 

Surface preparation:  

SSPC SP10 (anchor pattern of 3.0-4.0 mils) 

Stripe Coat:  

Field-applied, two-component polyamidoamine epoxy applied at 8.0 to 12.0 dry mils to all 
welds and sharp edges per SSPC-PA1, 6.6 Striping, 7.4.6 Application Method (Brush), 
followed immediately by finish coat “wet on wet.” 

Finish Coat:  

Field-applied, two-component polyamine epoxy applied pinhole-free at 30.0 to 40.0 dry 
mils in one or two coats. 

System No. 6 -- Submerged Metal - Potable Water - Normal Service. 

Urethane or Epoxy 

Service Conditions: 

For use on structures, piping, or equipment immersed in potable water. 

Surface Preparation:  

SSPC-SP10 

Prime Coat:  

Shop or field-applied urethane applied at 2.5 to 3.5 dry mils. 

Intermediate Coat: 

Field-applied, two-component epoxy applied at 4.0 to 6.0 dry mils. 

Stripe Coat:  

Field-applied, two-component epoxy applied at 1.0 to 2.0 dry mils to all welds and sharp 
edges per SSPC-PA 1, 6.6 Striping, 7.4.6 Application Method (Brush). 

Finish:  

Field-applied, two-component epoxy applied at 4.0 to 6.0 dry mils. 

System No. 12 - Exposed Metal - Atmospheric Weathering - Corrosive Environment 

Semi-Gloss polyamidoamine epoxy (min. 43% solids) 

Service Conditions:  

For use with metal structures or pipes subjected to water condensation and chemical 
fumes, such as hydrogen sulfide, or atmospheric weathering. 

Surface Preparation: 

Previously painted Steel; SSPC SP-12 (scarify any remaining coating with 80-100 grit 
sandpaper.) 

Galvanized components: SSPC SP-7 
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Bare Steel: SSPC SP-3 

Spot Prime:  

Field-apply, two-component epoxy at 4.0 to 6.0 dry mils to all bare steel, overlapping 
adjacent coating by 2 to 4 inches. 

Prime Coat:  

Field-applied, two-component epoxy applied at 4.0 to 6.0 dry mils. 

Finish Coat:  

Field-applied, semi-gloss polyurethane applied at 2.0 to 3.0 dry mils. 

System No. 13 - Steel Storage Tank - Interior Potable Water 

High-solids epoxy 

Service Conditions:  

For use on interior of steel storage tanks for potable water use. 

Surface Preparation: 

SSPC-SP-10 

Shop or Field Prime Coat: 

4.0 dry mils. 

Finish Coat:  

Field-apply each coat to a minimum of 6.0 dry mils. Total coat shall be at least 10.0 dry 
mils. 

System No. 14 - Steel Storage Tank - Exterior 

Polyurethane 

Service Conditions:  

For use on exterior surfaces of steel storage tanks. Material weathers well and resists 
graffiti. 

Surface preparation: 

SSPC SP-6. 

Shop or Field Prime Coat: 

2.5-3.5 dry mils 

Finish Coat:  

Apply each coat of acrylic aliphatic polyurethane to 3.0-5.0 dry mils. Total coat shall be 
5.5-8.5 dry mils.  

System No. 18 - Exposed Metal - Galvanized 

Synthetic resin primer (phosphoric acid or vinyl butyral acid). 

Service Conditions:  

Surfaces shall be galvanized surfaces before applying topcoat. 
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Surface Preparation:  

SSPC SP-1 followed by SSPC SP-7 (surface profile of 1.5 - 2.0 mils for interior surfaces, 
1.0 - 1.5 mils for exterior surfaces) 

Prime Coat:  

4.0-6.0 dry mils. 

System No. 21 -- Buried Metal 

Coal tar or coal-tar epoxy (68 percent solids min.) 

Service Conditions:  

Buried metal, including valves, flanges, bolts, nuts, structural steel, fittings and metal 
piping in vaults. 

Surface Preparation:  

SSPC SP-6. 

Prime Coat: 

15 mils. 

Topcoat:  

15 mils. 

System No. 22 – Aluminum in Contact with Concrete 

Bituminous paint (68 percent solids min., coal tar pitch-based) 

Service Conditions:  

Aluminum grating, stairs, or structural members in contact with concrete. 

Surface Preparation:  

SSPC SP-1. 

Prime Coat:  

Synthetic resin wash primer (phosphoric acid or vinyl butyral acid) 

Finish Coats:  

Two coats of 12 dry mils. 

Execution 

Surface Preparation 

Do not blast or prepare more surface area than can be coated in 1 day. Remove all sharp 
edges, burns, and weld spatter. Do not blast PVC, CPVC, or FRP piping or equipment. Do 
not blast epoxy-or enamel-coated pipe that has already been factory-coated. 

Surface preparation shall conform to these SSPC (Steel Structure Painting Council, Surface 
Preparation Specifications, ANSI A159.1) specifications: 
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Description SSPC Specification 

Solvent Cleaning SP1 

Hand Tool Cleaning SP2 

Power Tool Cleaning SP3 

White Metal Blast Cleaning SP5 

Commercial Blast Cleaning SP6 

Brush-Off Blast Cleaning SP7 

Pickling SP8 

Near-White Blast Cleaning SP10 

Power Tool Cleaning to Bare Metal SP11 

Shop, Field, and Maintenance Painting PA1 

Wherever the words “solvent cleaning,” “hand tool cleaning,” “wire brushing,” or “blast 
cleaning” or similar words are used in these Specifications or in paint manufacturer's 
specifications, they shall be understood to refer to the applicable SSPC specifications listed 
above. 

Paint Mixing 

Prepare multiple-component coatings using all of the contents of the container for each 
component as packaged by the paint manufacturer. Do not use partial batches. Do not use 
multiple-component coatings that have been mixed beyond their pot life. Provide small 
quantity kits for touchup painting and for painting other small areas. Mix only the components 
specified and furnished by the paint manufacturer. Do not intermix additional components for 
reasons of color or otherwise, even within the same generic type of coating. 

Surfaces Not to Be Coated 

Do not paint these surfaces unless otherwise noted and protect during the painting of 
adjacent areas:  

• Concrete 
• Mortar-coated pipe and fittings 
• Stainless steel 
• Metal letters 
• Copper tubing 
• Red brass piping 
• PVC piping except where such piping occurs in rooms where the walls are painted or 

required for color coding 
• Electrical fixtures except for factory coatings 
• Nameplates 
• Grease fittings 
• Submerged brass and copper 
• Buried pipe 
• Aluminum handrails and grating 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 5 – Painting and Coating 

 Page 88 

Protection of surfaces not to be painted 

Remove, mask, or otherwise protect hardware, lighting fixtures, switch plates, aluminum 
surfaces, machined surfaces, couplings, shafts, bearings, nameplates on machinery, arid 
other surfaces not intended to be painted. Provide drop cloths to prevent paint materials from 
falling on or marring adjacent surfaces. Protect working parts of mechanical and electrical 
equipment from damage during surface preparation and painting process. Mask openings in 
motors to prevent paint and other materials from entering the motors. 

Field Touch-Up of Shop-Applied Prime Coats 

Surfaces that are shop-primed shall receive a field touchup of the same primer used in the 
original prime coat. 

Field Touch-Up of Galvanized Coatings 

Surfaces that are shop-primed with inorganic zinc primers shall receive a field touchup of 
organic zinc primer to cover all scratches or abraded areas. Organic zinc coating system 
shall have a minimum volume solids content of 32 percent and a minimum zinc content of 15 
pounds per gallon. Coating shall be of the converted epoxy or epoxy phenolic type. Organic 
zinc primer shall be manufactured by the prime coat and finish coat manufacturer. 

Damaged areas of coating with a surface area not exceeding one square foot each shall be 
repaired in accordance with ASTM A780. The cold-applied zinc dust coating shall be applied 
in accordance with the manufacturer's printed instructions. Two coats shall be applied, to 
produce a total dry film thickness of 4 to 6 mils. Surface preparation shall consist of power 
tool cleaning to remove all corrosion, foreign materials, and defective zinc coating, and to 
expose bare substrate. 

If items are damaged with total surface areas that exceed one square foot or 10 percent of 
the surface area of the item, whichever area is less, the damaged areas shall be re-
galvanized with the hot-dip process. 

Dry Film Thickness Testing 

Measure coating thickness specified for ferrous surfaces with a magnetic-type dry-film 
thickness gauge. Test the finish coat (except zinc primer and galvanizing) for holidays and 
discontinuities with an electrical holiday detector, low-voltage, wet-sponge type. Check each 
coat for the correct dry-film thickness. Do not measure within eight hours after application of 
the coating. 

If the item has an improper finish color or insufficient film thickness, clean and topcoat the 
surface with the specified paint material to obtain the specified color and coverage. Hand- or 
power-sand visible areas of chipped, peeled, or abraded paint, feathering the edges, then 
prime and finish coat. Work shall be free of runs, bridges, shiners, laps, or other 
imperfections. 
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Section 6 -  
Boring, Jacking, and Tunneling 

General 

Minimum casing inside diameter (I.D.) is 24 inches. Casings must be designed by a 
professional engineer registered in California. 

Bores and tunnels made beneath roadways or railroads are not only subject to these 
Standards, but also the standards and approval of the road authority or the owner of the road or 
railroad. 

Materials 

Casings 

Allowable casings shall be steel or high-density polyethylene (HDPE). Alternate casings may 
be permitted by the Agency if they meet or exceed steel pipe strength specifications and 
pose no health or safety hazards. Lap-weld steel pipe shall not be used for boring. Size 
casings to permit installation and removal of the carrier pipe. Parallel casing installations shall 
have a minimum of 1-1/2 diameters clearance between casing walls. The clearance between 
casings, when crossing freeways, shall be 2 diameters minimum. 

When practical, install casing in bore before open-cut installation of carrier pipe. If it is not 
possible to install bores at the start of construction, leave 100 feet of carrier pipe at the bore 
pit side, and 300 feet at the receiving pit side for construction after completion of the bore. 

Casing(s) placed within conventional highway rights-of-way shall extend 5 feet from the back 
of the curb on one side to 5 feet in the back of the curb on the opposite side, or to the 
right-of-way if the road line is less than 5 feet. Where Portland cement concrete (PCC) gutter 
exists, the casing shall extend at least 5 feet beyond the back of the gutter. In rural areas, the 
distance from the edge of the pavement to each end of the bore shall be 10 feet or 5 feet 
beyond the outside toe of the slope. 

In any one bore, maximum variation between maximum and minimum outside diameter shall 
not exceed 1/4 inch for casings 24 to 48 inches O.D., and 0.50 inches for larger casings. 

Steel Pipe 

Use straight-seam or spiral weld steel casing with a minimum yield strength of 35,000 psi 
before cold forming. Casing shall have no coating or wrapping. Machine-clean pre-wrapped 
casing before delivery. Maximum weld height over plate thickness shall be 3/16 inch (0.185 
inch). 

The Contractor is responsible for using a casing of sufficient strength to install it without 
damage or failure. Casing buckled by jacking force shall be removed and replaced at no cost 
to the Agency. 

Lengths of casing pipe, as long as practical, shall be used except as restricted otherwise. 
Joints between casing pipe sections shall be butt joints with complete joint penetration, single 
groove welds, for the entire joint circumference. Prior to welding the joints, the Contractor 
shall ensure that both ends of the casing sections being welded are square.  

Outside Diameter (O.D.) Tolerances 

The O.D. shall not vary by more than one percent. 

Wall Thickness Tolerances 

The wall thickness in any location on the casing shall not vary from the required thickness 
by more than +17.5 to -10 percent of wall thickness. 
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Wall Thickness Minimums 

Minimum wall thickness for steel pipe casing shall be as shown on Standard Drawing S404. 

Lead Joints 

A heavy-wall lead joint may be required for adverse ground conditions. If a heavy-wall lead 
joint is required, it should be 10 feet long but must be at least 1 diameter long, and shall 
have a minimum wall thickness of 1.5 times the wall thickness of the casing being used. 

Lengths and Ends 

Unless otherwise approved by the Agency, the casing shall be square cut by mechanical 
methods. Torches held by machinery shall be considered to meet this requirement. This 
does not apply to field cutting. Casing lengths shall be at least as long as the auger length. 

Straightness 

Casing shall be measured by the cord method with either string or wire stretched taut to 
take out all visible sag. Maximum cord measured along the casing shall be equal to true 
length times 0.02 percent. This is to be measured on actual lengths before loading for 
delivery to the job site. 

Steel Casing Insulators 

Lined steel casing insulators with plastic runners or skids shall be used to support and 
insulate the carrier pipe within the casing while preventing carrier pipe flotation. The size, 
type, spacing, installation, and manufacturer of these insulators shall be per the 
manufacturer's recommendations and these Specifications. If a discrepancy exists between 
the two, these Specifications shall override.  

Band/Shell 

The band, shell, or body of the insulator shall be constructed of 14 gauge T-304 stainless 
steel, or shall be hot-rolled, pickled, minimum 14-gauge steel with a coating of rust-inhibiting 
enamel or hot-fused PVC. 

Connecting Flanges 

The connecting flanges shall be of the same material as the shell and shall be ribbed or 
gusseted for rigidity. 

Bolts/Studs 

All bolts, studs and nuts shall be 5/16 inch diameter minimum and shall be stainless steel 
only. 

Insulating Liner 

The insulator shall have a PVC insulating liner with a minimum thickness of 0.090 inch and 
with 85 to 90 durometer. 

Skids/Runners 

The insulator shall have high-density plastic skids. The skids shall have a high resistance to 
abrasion and a low coefficient of friction. The skids may be supported by a riser welded to 
the shell. The skids shall be either bolted or have a stud-welded connection to the shell or 
riser. Glued connections are not acceptable. 

Wing Cutters/Bands/Flairs 

Wing cutters, if used, shall cut a maximum of 1 inch larger than the casing measured on the 
outside diameter. Any voids occurring from the use of wing cutters shall be grouted. 
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HDPE Pipe 

Install HDPE casing where requested by the Agency and where the carrier pipe is also 
HDPE. 

Center Spacers 

Do not use center spacers for HDPE pipe installed in HDPE casing. 

Diameter of Hole 

Bored installations shall have a bored hole diameter essentially the same as the outside 
diameter of the casing pipe to be installed. 

HDPE Casing Pipe Length 

Lengths of casing pipe shall be as long as practical for site conditions. Joints between 
sections shall be completely fused in accordance with the manufacturer’s 
recommendations. 

Carrier Pipe 

HDPE, DIP, and PVC pipe may be used for carrier pipe. All carrier pipe joints shall be 
restrained using a method approved by the Agency. HDPE Carrier Pipe may only be used 
with HDPE Casing Pipe. 

Execution 

Jacking and Receiving Pits 

All boring, jacking, and receiving pits shall be: 

• Located at least 10 feet from edge of pavement on conventional highways in rural areas 
• Located 5 feet behind concrete curb or asphalt concrete (AC) dike on conventional 

highways in urban areas 
• Located 5 feet outside toe of slope in embankment areas 
• Located at least 20 feet from center line of main line Railroad 
• Adequately fenced or barricaded behind type “K” barrier 
• Adequately shored in accordance with Cal/OSHA or OSHA requirements 

All pits left overnight shall be protected with a 6-foot-high fence in panel sections securely 
fastened together with reflectors secured to the side of the fence that faces the traffic. 
Partially buried posts with fencing attached to form a continuous fence, with reflectors 
secured to the side of the fence that faces the traffic may also be used. This fencing is not 
intended to be vehicle-proof. 

Casing construction shall not interfere with, interrupt or endanger surface and activity above, 
and shall minimize subsidence of the surface, structures, and utilities above and in the vicinity 
of the casing. Support the ground continuously in a manner that will prevent loss of ground 
and keep the perimeters and face of the casing, passages and shafts stable. The Contractor 
shall be responsible for all settlement resulting from casing operations and shall repair and 
restore damaged property to its original or better condition at no cost to the Agency. 

Grouting 

Grouting shall be necessary only if there is reason to believe that voids exceeding 1 inch over 
the outside diameter of casing or liner plate are present. 

From Inside Casing 

For safety reasons, inside grouting can be used on casings 30 inches or larger.  
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Place fittings to fill expected cavities. When grouting, monitor the road or railroad surface 
over the casing and the casing being installed so that the road, railroad surface, casing or 
other structures nearby are not altered or damaged. Grouting pressure shall be the minimum 
pressure to feed the grout, but in no case shall it be more than 4 psi measured at the grouting 
fitting. 

Alignment Tolerances 

The centerline of the casing shall not vary in line or grade from the desired alignment by more 
than one percent or 1 foot per 100 feet of casing. 

Rotary Drilling 

The face must be mechanically cut (not cut with fluid pressure). If ground conditions warrant, 
a bentonite mix may be used to lubricate the cutter. The mix must be supplied to the face 
from a controlled tank. (Under no circumstances shall the fluid line be hooked directly to the 
water system or the water truck while drilling). Provide a controlled tank capable of mixing 
and agitating the fluid and regulating volume and pressure. Use the fluid mix only for 
lubrication and to bring back cuttings, not to cut the face.  

Casing Installation 

Conduct boring and jacking operations from a shaft excavated at one end of the section to be 
bored. Where conditions and accessibility are suitable, place the shaft on the downstream 
end of the bore.  

Boring and jacking of casing pipes shall be accomplished by the dry auger boring method 
without jetting, sluicing or wet boring.  

Auger the hole and jack the casing through the soil simultaneously.  

Bored installations shall have a bored-hole diameter essentially the same as the outside 
diameter of the casing pipe to be installed.  

Execute boring ahead of the casing pipe with extreme care, commensurate with the rate of 
casing pipe penetration. Boring may proceed slightly in advance of the penetrating pipe and 
shall be made in such a manner to prevent any voids in the earth around the outside 
perimeter of the pipe. Make all investigations and determine if the soil conditions are such as 
to require the use of a shield.  

As the casing is installed, check the horizontal and vertical alignment frequently. Make 
corrections prior to continuing operation. For casing pipe installations over 100 feet in length, 
the auger shall be removed and the alignment and grade checked at minimum intervals of 60 
feet.  

Any casing pipe damaged in jacking operations shall be repaired, if approved by the Agency, 
or removed and replaced at Contractor's expense.  

The Contractor shall prepare a contingency plan which will allow the use of a casing 
lubricant, such as bentonite, in the event excessive frictional forces jeopardize the successful 
completion of the casing installation.  

The Contractor shall maintain and operate pumps and other necessary drainage system 
equipment to keep work dewatered at all times.  

Adequate sheeting, shoring and bracing for embankments, operating pits and other 
appurtenances shall be placed and maintained to ensure that work proceeds safely and 
expeditiously. Upon completion of the required work, the sheeting, shoring and bracing shall 
be left in place, cut off or removed, as designated by the Agency.  
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Casing Fill 

The annular space between the carrier and casing pipes is not to be filled.  

End Caps 

Seal the ends of the casing with sandbags and at least 12 inches of low-strength concrete 
per Standard Drawing S404. 
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Section 7 -  
Corrosion Control 

General 

Corrosion control systems shall be designed by a registered corrosion engineer or a National 
Association of Corrosion Agencies (NACE)-certified Cathodic Protection Specialist or Senior 
Corrosion Technologist. 

The minimum design life of the cathodic protection system will be 30 years. The cathodic 
protection system will require an annual survey and adjustment to ensure the long-term 
satisfactory operating performance of the system. 

Provide a corrosion analysis for all transmission pipelines. 

Materials 

Magnesium Anodes for Buried Metallic Valves 

Magnesium anodes shall be of high potential alloy with composition as indicated below. Each 
anode shall be cast with a steel core protruding from one end. The core shall be of sufficient 
length to permit attachment of a lead wire, the attachment procedure shall be approved by 
the Inspector. 

Element Chemical Composition by Weight 

Aluminum 5.0 – 7.0% max. 
Manganese 0.15% min. 

Zinc 2.0 – 4.0% max. 
Silicon 0.30% max. 
Copper 0.1% max. 
Nickel 0.003% max. 
Iron 0.003% max. 

Other 0.30% max. 
Magnesium Balance 

Magnesium anodes for valves shall have a net weight of 17 pounds. Two 9-pound anodes 
may be substituted for one 17-pound anode. 

The anode core strap shall be galvanized steel, with one end recessed to provide access to 
the rod for connection of the lead wire. 

Each anode lead wire shall be 10 feet long, consisting of black No. 12 AWG, Type TW or 
HMWPE insulation. Connect the lead wire to the core with silver brazing to the rod for a 
mechanically secure connection 

The soldered connection and core shall be sealed entirely with electrical potting compound. 

Test Stations 

Space test stations in intervals 800 to 1,000 feet along the pipeline to provide adequate test 
points for checking the performance of the system and to allow for future system adjustment. 
Additional test stations may be required at the starting point and the ending point for each 
new pipeline. 
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Ground level test stations shall include a cast-iron lid unless otherwise shown on the Plans. 
The cover shall be manufactured with “CP-TEST” markings for easy identification. Terminal 
boxes shall be locking type, constructed of high-impact molded Lexan plastic. The test box 
shall be provided with sufficient hardware and terminals for each cable as shown on the 
drawings. All test station hardware, including nuts, bolts and shorting straps shall be nickel-
plated brass. Terminal Boxes for the anode test stations shall be supplied with 6 amp, 0.01 
ohm shunts. 

Post mounted test stations shall be weather tight with cast aluminum body. The size and 
number of terminals will vary according to the number of cables. Use appropriately sized 
terminal boxes at each location. All test station hardware, including nuts, bolts and shorting 
straps shall be nickel-plated brass. Mount test stations on 4-inch diameter rigid galvanized 
schedule 40 steel posts.  

Impressed Current System for Tanks 

Rectifier 

The rectifier unit shall include: 

• Transformer 
• Selenium or silicon rectifying elements 
• Circuit breaker(s) 
• Lighting, surge, and overload protection 
• Provision for air-cooling operation 
• Voltmeter(s) and ammeter(s) 
• Weatherproof cabinet in accordance with NEMA 3R requirements 
• Provision to vary current output form 0% to 100% of rated capacity. 
• Provision for mounting, grounding, and locking 
• Provisions for 110-120 volt, 60 HZ, single phase A.C. power 
• D.C. output capacity in volts and amperes in accordance with Design (Section B) 
• Number of circuits or separate rectifiers in accordance with design (Section B) 

Automatic Controller 

Automatic controller shall adjust current output to compensate for changes in water level, 
temperature of water, water chemistry, and cathodic polarization, and shall include the 
following provisions: 

• Utilize long-life reference electrode(s) mounted in tank 
• Monitor the tank-to-water potential, free of IR drop 
• Automatically adjust the tank-to-water potential, free of IR drop, to a preset value  
• Operate within 25 mV of preset value 
• Automatically limit current to preset value 
• Utilize potential meters to display tank-to water potential, free of IR drop 

Long Life Reference Electrodes 

Reference electrode shall consist of a copper-copper sulfate electrode manufactured to 
remain stable (±25 mV) for a minimum of 10 years. The reference electrode-to-lead wire 
connection shall be encapsulated to prevent water migration. 
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Anode Suspension System 

Handhole assemblies used for the installation of vertical anode suspension systems from the 
roof of the tank shall consist of a 6-inch-diameter steel cover, rubber gasket, and a steel bar 
and bolt assembly. 

Icing Tanks 

The anode suspension system for icing tanks shall consist of a minimum 5/16-inch polyester 
cord secured to steel anchors welded to the side wall of the tank bowl or to the exterior of the 
dry access column of spheroidal type tanks and the side wall of wet risers 30 inches in 
diameter or larger. All cord-to-cord connections shall be tied and taped. 

Non-Icing Tanks 

The anode suspension system for non-icing tanks shall be either the same system as above, 
or a system allowing for vertical suspension from the roof of the tank. The anode lead wire 
shall be a minimum No. 10 HMWPE or USE-2 (EPR-HYP) and will be used to secure the 
lead wire to a porcelain insulator bracket bolted or welded to the interior of the tank roof. 

Anode Materials 

The anode materials shall consist of one of the following: 

• Minimum 0.06-inch diameter platinized niobium with 25 micro inches of platinum. 
• Minimum 0.062-inch diameter titanium with a precious metal oxide coating. 
• One-inch diameter x 9-inch high silicon cast iron. 

All anode-to-header cable connections shall be sealed to prevent water migration. 

Pressure Entrance Fitting 

For icing tanks, the pressure entrance fitting shall accommodate anode and reference 
electrode lead wires through the side wall of the bowl or riser of the tank. 

The pressure entrance fitting shall consist of a maximum 1.5-inch coupling rated at 3000 psi. 
The fitting shall be manufactured to prevent leakage or water migration through the insulated 
lead wires. 

Wiring 

All wiring within the tank shall be insulated to prevent copper conductor-to-water contact. 

All wiring on the exterior of the tank shall be insulated and run in rigid conduit. 

Hardware 

All hardware used in conjunction with the system shall be protected against corrosion. 

A.C. Power 

A.C. power to the rectifier shall be furnished and installed according to the Plans and 
specifications. 

Execution 

Cathodic Protection for Valves 

All buried valves shall be installed with magnesium anodes as described in these Standards. 
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Thermite Welds 

Remove any existing coating on the valve by making a 3 inch square window in the 
coating. File or wire brush the exposed metal surface to produce a bright metal finish, 
equivalent to SSPC SP-10. 

Cartridges and sleeves for welding the anode lead wires to the valve shall have a 
minimum weight of 15 grams. Weld metal shall be as recommended by the manufacturer 
for the type of pipe to which the wire is to be welded. 

Thermite weld caps shall be high density polyethylene plastic, 20 mils (minimum) thick. 
Design shall incorporate a mastic-filled dome and a tunnel portion to contain the lead wire 
from the thermite weld connection. 

Silver brazing alloy shall have a minimum silver content of 15 percent as per ASTM E 56. 
Melting range shall be 1,185°F to 1,300°F. 

Installation of Magnesium Anodes on Valves 

Install the magnesium anodes as shown on the Plans or as shown in Standard Drawing 
S112. Anodes shall be installed in the trench horizontally or vertically in native soil, after 
excavation to proper depth, as shown. Spacing between anodes shall be five feet 
(minimum) if multiple anodes are installed at a single location. Prior to placing anodes in 
the trench or hole, paper or plastic bags shall be removed, but the cloth bag shall remain 
around the anode. Care shall be exercised during installation to prevent damage to the 
cloth bag and loss of backfill material. After placing anodes in the trench, native soil, free 
of rocks and other foreign objects shall be placed around the anode to a minimum cover 
of one foot above the anode. Remainder of the trench shall then be backfilled with native 
soil. During installation, anodes shall not be supported or handled by use of attached 
wires.  

Backfill around each anode and compact to the relative compaction specified to one foot 
above the anode. 

Bury anode lead wires a minimum of 24 inches below finished grade. Coil wires in slack 
loops to compensate for settlement near the anode and near the lead-wire connection to 
the pipe. Any damage to the insulation on the anode lead wire shall be wrapped with 2 
layers of Scotch No. 23 high-voltage tape and 2 layers of Scotch No. 88 vinyl-electrical 
tape, or equal. 

After backfill is level with the top of the anode, pour 15 gallons of water into the anode to 
completely saturate the backfill.  

Cathodic Protection of Pipelines 

Ductile Iron Pipelines 

Comply with the recommended practice of NACE RP 0169, Control of Corrosion on 
Underground or Submerged Metallic Piping Systems.  

Polyethylene Encasement for Ductile Iron Pipe 

When required by the Agency or where soil conditions necessitate, all buried ductile iron 
pipe shall be coated in 16 to 30 mils of coal tar mastic and wrapped in polyethylene in 
accordance with AWWA C105/A21.5, Polyethylene Encasement of Ductile Iron Piping for 
Water and Other Liquids. The polyethylene sheets used for encasement of the ductile iron 
pipe and fittings shall be minimum 8 mils thick. 
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Bonding of Ductile Iron Pipe Joints 

All buried, non-insulating joints of ductile iron pipelines shall be bonded with HMWPE-
insulated, stranded, copper cables, for electrical continuity. The joint bond cables shall be 
sized as shown on the Plans, or a minimum of No. 12 AWG. 

Isolation from Existing Pipelines and Above-Grade Structures 

Insulate the buried portion of pipeline from other metallic pipelines, reinforced concrete 
structures, and above-grade buildings or structures with insulating flanges and/or 
couplings. 

Anodes 

Protect ductile iron pipelines with anodes where required by soil conditions and where 
required by the Agency. 

Galvanic anodes may be installed in groups of as many as 10 anodes connected to the 
pipe through Anode Test Stations (ATS). The number and size of anodes shall be 
determined by the pipeline diameter and length, and by the soil characteristics. 

Mortar Coated Steel  

Where cathodic protection is necessary, comply with NACE RP 0169 and RP0100. 

Bonding of Pipe Joints 

All buried, non-insulating, non-welded, joints of mortar coated steel pipelines shall be 
bonded with HMWPE insulated, stranded, copper cables, for electrical continuity. The joint 
bond cables shall be sized as shown on the Plans. 

Isolation from Existing Pipelines and Above-Grade Structures 

Insulating flanges and/or couplings should be installed to electrically isolate the buried 
portion of pipeline from existing metallic pipelines, reinforced concrete structures, above-
grade buildings or structures, and dissimilar metal pipelines. 

Cathodic Protection of Interior of Steel Water Storage Tanks 

Provide automatically controlled impressed current cathodic protection for the interior 
surfaces of each tank following the recommended practice of NACE RP0388. 

The criterion for protection shall be based on a tank-to-water potential, IR drop free, within a 
range of -0.850 volts to -1.100 volts related to a copper-copper sulfate reference electrode. 
This criterion shall be maintained by an automatically controlled rectifier and an anode 
system. 

In addition, base system capacity and performance on the following: 

• Total surface area of the tank (Total surface area includes high water level in bowl and 
wet risers in elevated tanks 30 feet in diameter or larger.) 

• Type of coating and condition of coating (Total bare surface area to be protected will be 
a minimum of 25 percent of total surface area.) 

• Minimum current density of 0.5 milliamp/ft2 of bare surface area. 
• Chemical analysis of water, including resistivity expressed in ohm-cm. 
• Susceptibility of tank to icing. 
• Minimum anode system life of 20 years. 
• Selection, dimensions, and layout of system components. 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 7 – Corrosion Control 

 Page 100 

Impressed Current Systems 

Workmanship and Installation 

Impressed-current systems shall be installed by personnel who are specifically trained and 
qualified in the installation of cathodic protection systems. All work shall be in accordance 
with the following requirements: 

• Components of the cathodic protection system shall be installed in the manner and at 
the locations as shown on the design drawings prepared by the corrosion engineer. 

• Pressure entrance fitting shall be installed in accordance with AWWA D100, Section 
3.13. 

• Welding, cutting, and coating shall be in accordance with AWWA Standards D100, 
D102 and D103. 

• Materials and equipment shall be inspected prior to installation. Any defective 
component shall be repaired or replaced. 

• Electrical work shall be in accordance with the National Electrical Code. 
• Lead wires shall be installed to prevent damage from abrasion. 
• Electrical connections within the tank shall be sealed to prevent water migration. 
• The rectifier shall be mounted and at convenient height (eye level) above grade for 

monitoring and service purposes. 
• All improvements required to bring A.C. power to the rectifier shall be provided. 
• Work provided by the cathodic protection contractor shall be completed in a clean and 

safe manner. 

Energizing System 

After the system is installed and the tank is filled, the Contractor shall provide startup 
service including energizing, testing, and adjusting the system for optimum performance. 
This startup service shall be in coordination with the Agency. In addition to the startup 
service, “as-built” drawings and three copies of an Owners Operation and Maintenance 
Manual shall be submitted to the Agency. 

 
All testing shall be conducted with a calibrated, portable, copper-copper sulfate reference 
electrode and a portable, high-impedance voltmeter. Measure a minimum of five locations. 
A corrosion engineer shall review and evaluate all test data in accordance with NACE 
standards. 

  



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 8 – Erosion Control 

 Page 101 

Section 8 -  
Erosion Control 

General 

The work under this article consists of furnishing all labor, equipment, materials, and performing 
all operations required to install erosion protection on the areas disturbed during the 
construction operation. 

Comply with the Placer County Storm water Management Manual, Chapter IX, to determine 
project requirements for sheet, gully, and channel erosion control.  

Materials 

Materials shall conform to the provisions in Section 20-2 of Caltrans Standard Specifications. 
The materials shall include fertilizer, soil, seed, straw, and other materials as approved by the 
Agency. Seed used shall be of a variety native to the area as recommended by the Soil 
Conservation Service. 

Straw wattles shall be constructed with biodegrading mesh. Plastic mesh will not be allowed.  

Execution 

Preparation 

Preparation shall include all work required to get the areas ready to receive the erosion 
control materials, including spreading straw over the area after fertilizing and seeding. 

Topsoil shall be spread uniformly and shall be cultivated, if necessary, to a sufficient depth to 
break up any compaction resulting from the spreading operations. 

Fertilizing and Seeding 

Unless otherwise specified, fertilizing and seeding shall conform to the following 
requirements. Fertilizers and seed shall be uniformly spread over the area and shall be done 
in accordance with Sections 20-3.OA and 20-3.OA and 20-3.OB of Caltrans Standard 
Specifications or as approved by the Agency. 

Applying Straw 

Straw shall be uniformly spread over all areas receiving erosion control materials. Straw shall 
be placed after all other erosion control materials are properly placed. Straw shall be 
dispensed onto the areas using a power driven dispenser. 
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Section 9 -  
Guniting 

General 

Work under this section includes furnishing, preparation, mixing, and placing of gunite as 
specified herein. Gunite shall be applied by the dry-mix process.  

Shotcrete will not be allowed as a substitute for gunite. 

References 

The standards referenced below will be utilized in this application: 

• ASTM C33, Specification for Concrete Aggregates 
• ASTM C150, Specification for Portland Cement 
• ASTM 494, Specification for Chemical Admixtures for Concrete 

Materials 

Cement 

Cement shall be clean, fresh, Type II Portland cement and shall conform to ASTM C150. 
Type III (High Early Strength) cement is also acceptable when authorized by the Agency. 

Water 

Water shall be clean and free from deleterious amounts of silt, oil, acids, alkali, salts, organic 
substances and shall contain no chlorides, calculated as Cl, in excess of 1000 ppm, or 
sulfates in excess of 1000 ppm. Water pressure shall be at least 15 psi above the air 
pressure at the nozzle. 

Sand 

Sand shall be washed, clean, sound and free of deleterious coatings, clay balls, wood, or 
other extraneous material and, at the time of batching, shall conform to ASTM C33, C88, and 
C131. Sand shall be furnished in the primary sizes specified in ASTM C33. Sand shall be 
hard, dense, durable particles of either sand or crushed stone regularly graded from coarse 
to fine. Gradation shall be adjusted for best performance as approved by the Agency. Sand 
shall have a moisture content between 3-6 percent. 

Accelerator 

No admixtures shall be added to the gunite mix except a liquid or powdered set accelerator. 
The accelerator shall meet the requirements of ASTM Designation C494, Type C, except for 
the restrictions on the time of initial set, and the percent of minimum compressive strength of 
control specimens over 7 days of age. The proposed set accelerator shall be tested for 
compatibility with the gunite mix and submitted for Agency approval. The maximum initial set 
time shall be 3 minutes, and the maximum final set time shall be 12 minutes. Use of calcium 
chloride will not be permitted.  

Fibers 

Polypropylene fibers shall be used when specified at a rate of 1.5 lbs. per cubic yard. 

Wire Reinforcement 

Reinforce gunite with 6x6 10 gage welded wire fabric. 
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Execution 

Proportioning and Mixing 

Use a minimum of 7 sacks and a maximum of 8 sacks of cement per cubic yard of gunite. 
The basic proportions of the gunite shall consist of 1 part cement to 4 parts sand by weight. 
Contractor shall submit the proposed mix design, including admixtures, to the Agency for 
approval before beginning placement. Batch weight of the sand shall be on a saturated, 
surface-dry basis. Mix proportions shall be such that core-drilled, nominal three-inch-diameter 
cylindrical specimens of the gunite will pass a minimum unconfined compressive strength test 
of 4,000 psi at 28 days. 

Use the dry-mix process for guniting. Thoroughly and uniformly mix the material in a dry state 
in an approved mixer for at least 90 seconds for 1 cubic yard of gunite, with an additional 30 
seconds for each additional cubic yard of gunite. The mixture shall be uniform and shall be 
continuously supplied to the delivery equipment to assure uninterrupted operation. Dispose of 
mixes allowed to stand for more than one hour. Dispose of off-site. 

The equipment proposed for use shall be capable of mixing and delivering a high-quality, 
well-mixed gunite mixture with reliability. Provide sufficient quantity of compressed air at 
proper pressure to maintain a clean airflow adequate for sufficient nozzle velocity and for 
operation of a blow pipe for clearing away rebound. Maintain communication between the 
mixer operator and the delivery equipment operator at all times. 

Preparation of Foundation 

The foundation for areas to receive gunite shall be evenly graded before the mortar is applied 
and no point on the graded slope shall be above the slope of the plane shown on the Plans or 
directed by the Agency. 

The areas shall be thoroughly compacted, with sufficient moisture to provide a firm 
foundation and to prevent absorption of water from the mortar, but shall contain no free 
surface water. 

Existing facilities to receive gunite shall be trimmed to create smooth transitions and flows, 
cleaned and cleared of all vegetative growth, rocks, sediment and all other objectionable 
material to one foot beyond the limits of the gunite application. When shown on the Plans, 
joints, side forms and shooting strips shall be provided for backing or paneling. Ground or 
gauging wires shall be used where necessary to establish thicknesses, surface planes and 
finish lines. 

Placement of Gunite 

All gunite layers shall be built up to their specified thicknesses in passes so that no sloughing 
of freshly placed material occurs. Place each layer in one continuous operation except where 
there is evidence of sagging, excess moisture, or other defects. Cut out defective areas and 
replace them with fresh satisfactory gunite. Final gunite thickness for each area will be 
specified by the Agency. 

Thickness 

Where repairing an existing gunite slab, match the existing thickness or 3” whichever is 
greater. 

New work shall be placed a minimum of 6 inches thick or as shown on Drawings. 
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Reinforcement 

Secure wire fabric to remain embedded at half the thickness of the final gunite slab during 
preparation and application. Overlap adjacent sheets of fabric by at least six inches in both 
directions. Loose mill scale, oil, or rust on the fabric will not be permitted. 

Equipment and Crews 

Foremen, machine operators, and nozzleman employed in guniting operations shall be 
experienced on comparable projects and meeting the requirements of ACI 506. Generally, 
foremen must have 2 years of applicable experience and machine operators and nozzleman 
must have 6 months of applicable experience. Nozzleman who demonstrate adequate skill at 
gunite application may be approved by the Agency even if they do not have 6 months of 
experience. All equipment used for the guniting operations must be approved by the Agency. 
All batching equipment must be capable of performing accurate measurement to produce a 
uniform material. Weighing and flow meter devices shall be maintained within +/- one percent 
of the correct weight, volume, or flow rate throughout the range of use. Submit documentation 
of equipment testing and accuracy and receive Agency approval before guniting begins. 

The gunite batching and mixing equipment as well as equipment required to deliver material 
to the nozzle shall be approved by the Agency. 

Any personnel or equipment not approved for this type of guniting work according to the 
above requirements, shall immediately be removed by Contractor upon written notification by 
the Agency. 

Batching and Mixing Temperatures 

At the time of batching and mixing, the temperature of the mixture, prior to adding water, shall 
be above 38°F. The water temperature shall be adjusted by cooling, heating, or adding ice to 
obtain a gunite temperature of at least 45°F as discharged and less than 80° F as 
discharged. Temperature of the gunite as discharged, shall always fall between 45°F and 
80°F.  

Operation of Pneumatic Equipment 

The nozzleman shall have complete and safe freedom of movement. A nozzleman's helper 
equipped with an air blow pipe shall attend the nozzleman in order to keep the work area free 
from rebound. 

The nozzle shall be kept 2.5 to 3.5 feet from the application surface so that the material shall 
impinge as nearly as possible at right angles to the surface, except at interior corners. Loose 
sand or rebound shall be removed prior to placing a succeeding layer of gunite. 

Rebound shall be kept to a minimum. Do not reuse rebound material. 

Nozzle velocity shall be 275 to 500 feet per second for 3/4 to 1 inch nozzles, and 425 to 500 
feet per second for 1.25-inch nozzles. 

Work Stoppages 

Placement shall be interrupted in case of sagging, excessive moisture, rebound pockets, or 
other defects. Before placement may be resumed, the bonding surface shall be processed in 
compliance with one of the following: 

• Alternate 1 - Before initial set, all defective gunite shall be cut out, and all laitance shall 
be removed by carefully performed light brooming. 
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• Alternate 2 - After final set, loose rebound shall be brushed off, rebound pockets and 
other defective gunite shall be cut out, and all laitance shall be removed by dry 
sandblasting or high-pressure water jetting. 

Construction Joints 

Construction joints caused by work stoppages shall have tapered edges forming an angle of 
30 degrees or less with the flat surface of the joint. In no case will square shoulders be 
allowed. 

Clean-up and Disposal 

Cleanup and disposal of waste gunite is the responsibility of the Contractor. 

Repairs to Gunite 

The surface of previously placed gunite shall be thoroughly sounded with a hammer to 
determine the location of any rebound pockets, lack of bond, or other subsurface defects. All 
such areas, sags or other defects shall be cut out and replaced with suitable gunite. All gunite 
which, in the opinion of the Agency, fails to comply with the provisions of this Section shall be 
chipped out and replaced with acceptable gunite by the Contractor at the Contractor's 
expense. Replacement wire fabric shall overlap existing wire a minimum of 1 square. If the 
wire fabric is left in place, it shall not be damaged. 

Quality Control 

Testing, Control, and Inspection 

Sampling and quality control shall be the responsibility of Contractor. The Agency may carry 
out compression and other tests on the samples taken. The Agency will inspect, from time to 
time, all aspects of the work and may carry out tests on the gunite in place and on the batch 
weights, grading and moisture content of the aggregates. Contractor shall be required to 
remove gunite in those locations where representative test specimens fail to comply with 
these Specifications. 

Fabrication of Test Panels 

Test panels shall be used to demonstrate the strength of the gunite mix and the qualification 
of the nozzleman. Construct test panels at Agency request. 

A test panel measuring 2 feet by 2 feet minimum or as directed by the Agency shall be 
constructed by application of gunite to a smooth wood or steel surface using the same 
equipment, air quantity and pressure, water content, materials and angles of material 
approach as will be employed for the Work. The test panels shall be fabricated by the 
nozzleman who will be employed for the Work. Application shall be not less than 3.5 inches in 
thickness. One test panel must be shot prior to the start of work, and must be clearly marked 
with a number and date.  

The test panels shall be protected against being disturbed for a period of 6 hours or as 
directed by the Agency, after which the panels may be tested by the Agency. 
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Section 10 -  
Rip Rap & Sacked Concrete 

General 

Provide riprap and sacked concrete materials as specified below. 

Materials - Rip Rap  

Unless otherwise specified on the Plans, rip rap shall be quarry run 4-inch to 8-inch angular 
rock, with no rocks larger than 12 inches in any dimension and less than two percent by weight 
passing a 4 inch sieve. 

Flat or elongated shapes will not be accepted unless the thickness of the individual pieces is at 
least one-third of the length. Stone shall be sound, durable, hard, resistant to abrasion, and free 
from laminations, weak cleavage planes, and the undesirable effects of weathering. The stone 
shall not disintegrate from the action of air, water, or the conditions to be met in handling and 
placing. 

All material shall be clean and free from deleterious impurities, including alkali, earth, clay, 
refuse, and adherent coatings. 

Execution - Rip Rap  

Testing 

The material, if in question, may be subject to the following tests and requirements: 

Tests Test Method Requirements 

Apparent Specific Gravity ASTM C 127 2.20 Min. 

Absorption Calif. #206 4.2% Max. 

Durability Calif. #229 52 Min. 

Materials - Sacked Concrete  

Sacks for gunite foundation, headwalls, and slope or bank protection shall be 10 oz. burlap 
measuring 19 ½ “by 36” inside the seams when laid flat. Paper sacks will not be accepted. 
Concrete shall conform to Division 3 Section 2 of these Specifications. Sacks shall be filled with 
approximately ½ cubic foot of loosely placed concrete. Sacks shall be filled so as to leave room 
for folding the top of the sacks. 

Execution - Sacked Concrete  

Sacks shall be placed so they are horizontal or sloping towards the bank. Sacks sloping away 
from the bank will not be accepted. 

When required by the Agency, drive one #3 reinforcing bar through each sack, and into sacks 
above and below. Minimum length of bars shall be 18 inches. Minimum embedment of bars 
shall be 3 inches. Do not leave ends of bar exposed. Do not drive bar into dirt or into joint 
between sacks.   
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Section 11 -  
Cold Weather/Climate Application 

General 

Cold weather is defined as a period when the mean daily temperature falls below 40°F for three 
successive days or the daily low temperature is expected to fall or falls below 32°F. 

Work during cold weather at any location shall be in accordance with the methods and 
materials indicated in this Section. 

All work performed at an elevation of 3,200 ft. or above shall conform to Cold-Climate Area 
materials, equipment, and execution (See Standard Drawings 500 series for a map of the cold-
climate application zone and the applicable Standard Drawings). 

In the Cold Climate Application Area, all pipelines and appurtenances for water shall be placed 
at least 48 inches below grade or as shown on Standard Drawings. Pipelines and 
appurtenances installed at depths of less than 48 inches below grade shall be installed with 
other acceptable means of freeze protection. Acceptable means include installation of rigid 
polystyrene insulation board with a minimum R value of 10 to three feet on either side of buried 
appurtenances in the ground, wrapping appurtenances in insulation blankets (specified below), 
heat tracing, or installation of vaults or boxes designed to prevent surface air from circulating 
against the appurtenances. 

Materials 

Concrete 

Provide air entrainment of 6 to 7 ½ percent for ¾ -inch maximum size aggregate mix, or 6 to 
7 percent for 1 ½ -inch maximum size aggregate mix. 

Insulation Blankets 

Insulation blankets shall conform to ASTM 1094 and shall have a minimum R rating of 10 
when dry and 5 when wet. Install blankets in vaults against appurtenances carrying or 
containing water. Install the blankets to wrap entirely around appurtenances or to drape to the 
floor of vaults without gaps. 

LED / LCD Readouts 

Provide light-emitting diode (LED) readouts on instruments in cold-climate application zone 
work whenever possible. Where LED displays are not available, house liquid crystal displays 
(LCDs) in enclosures capable of maintaining the air temperature at least 50°F. 

Execution 

Trenching 

When the ground has frozen, maintain separate material piles to ensure frozen material is not 
used as backfill. No frozen material shall be used as backfill. 

If frozen material is used to provide loose fill over trench, after the material has been thawed 
for at least 30 days, return, level, and fill the cover. 

Concrete Placement in Cold Weather 

Protect concrete work from physical damage or reduced strength caused by frost, freezing 
actions, or low temperatures in compliance with ACI 306 and as below. 



 

 

Placer County Water Agency Standards  Div. 3 – Standard Specifications 

  Sect. 11 – Cold Weather/Climate Application 

 Page 110 

Water and aggregates may be preheated for cold-weather placement, but their temperature 
shall not exceed 150°F. All methods and equipment for heating water and aggregate shall 
conform to the requirements of ACI 306. Concrete mixture at the point of placement shall 
have a temperature of at least 50°F, and not more than 80°F.  

Construction 

No concrete shall contain frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or subgrade containing frozen materials. Placement shall be 
delayed until the ground has fully thawed. When temperatures are expected to fall below 
32°F the night before concrete is placed, all reinforcing steel, forms, and the ground shall be 
preheated for a minimum of 12 hours at a minimum temperature of 50°F. 

Curing 

When temperatures are expected to fall below 32°F at any time before the concrete has 
reached a strength of 1,000 psi, the concrete must be adequately protected against frost 
damage by heating blankets, straw, or insulation materials for a minimum of seven days. The 
concrete temperature shall at no time fall below 40°F based on recording temperature 
monitors placed at a maximum of 50 feet on centers, each way, and around the 
circumference of the floor, wall, roof slab, and wall footing. The Contractor shall provide heat 
as required to keep the concrete temperature as specified throughout the entire curing period 
of seven days. 

When combustion-type heaters are used to maintain concrete temperatures within an 
enclosure, the exhaust gases shall be vented from the heater to the outside atmosphere so 
that the concrete is not exposed to the products of combustion.
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Section 12 -  
Industrial Ornamental Fencing 

General 

Work Included 

The work under this section consists of furnishing all labor, materials and appurtenances 
necessary for installation of the industrial ornamental steel fence system (Project specific see 
specifications). 

System Description 

The manufacturer shall supply a total industrial ornamental steel fence system. The 
ornamental steel fence system shall include all components (i.e., pickets, rails, posts, gates 
and hardware) required. 

References 

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.   

ASTM B117 - Practice for Operating Salt-Spray (Fog) Apparatus.   

ASTM D523 - Test Method for Specular Glass.   

ASTM D822 - Practice for Conducting Tests on Paint and Related Coatings and Materials 
using Filtered Open-Flame Carbon-Arc Light and Water Exposure Apparatus.   

ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to 
Corrosive Environments.   

ASTM D2244 - Test Method for Calculations of Color Differences from Instrumentally 
Measured Color Coordinates.   

ASTM D2794 - Test Method for Resistance of Organic Coatings to the Effects of Rapid 
Deformation (Impact).   

ASTM D3359 - Test Method for Measuring Adhesion by Tape Test. 

Submittal 

The manufacturer's submittal package shall be provided to the Agency for approval prior to 
ordering the fencing. 

Product Handling and Storage 

Coordinate with Agency Inspectors before the delivery of product at the job site, all materials 
shall be checked to ensure that no damages occurred during shipping or handling.  Materials 
shall be stored in such a manner to ensure proper ventilation and drainage and to protect 
against damage, weather, vandalism and theft. 

Materials 

Steel material for fence framework (i.e. tubular pickets, rails and posts), shall be galvanized 
prior to forming in accordance with the requirements of ASTM A653/A653M, with minimum yield 
strength of 50,000 psi (344 MPa). The steel shall be hot-dip galvanized to meet the 
requirements of ASTM A653/A653M with a minimum zinc coating weight of 0.90 oz/ft2 (276 
g/m2), Coating Designation G-90. 
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The manufactured galvanized framework shall be subjected to a thermal coating process which 
includes, as a minimum, a pretreatment/wash (with zinc phosphate), an electrostatic spray 
application of an epoxy base, and a separate electrostatic spray application of a polyester 
finish.  The base coat shall be a zinc-rich thermosetting epoxy powder coating (gray in color) 
with a minimum thickness of 2 mils (0.0508mm). The topcoat shall be a “no-mar” TGIC 
polyester powder coat finish with a minimum thickness of 2 mils (0.0508mm). The finish color 
shall be approved by the Agency.  

The stratification-coated framework shall be capable of meeting the performance requirements 
for each quality characteristic shown in Table 1. 

Material for fence pickets shall be 1” square x 14 Ga. tubing. The cross-sectional shape of the 
rails shall at a minimum have an outside cross-section dimension of 1.75” square and a 
minimum thickness of 14 Ga. Picket holes in the rail shall be spaced 4.715” O.C., Picket 
retaining rods shall be 0.125” diameter galvanized steel. Posts shall be a minimum of 2-1/2” 
square x 12 Ga. (See Table-2). 

Fabrication  

Pickets, rails and posts shall be precut to specified lengths. Rails shall be pre-punched to 
accept pickets. Pickets shall be predrilled to accept retaining rods.  

Grommets shall be inserted into the pre-punched holes in the rails and pickets shall be 
inserted through the grommets so that predrilled picket holes align with the internal upper 
raceway of the rails. Retaining rods shall be inserted into each rail so that they pass through 
the predrilled holes in each picket. 

Completed sections (i.e., panels) shall be capable of supporting a 600 lb. load applied at mid 
span without permanent deformation. Panels shall be biasable to a 25% change in grade.   

Swing gates shall be fabricated using the same manufacture, panel material and gate ends 
having the same outside cross-section dimensions as the rail. All rail and upright 
intersections shall be joined by welding. All picket and rail intersections shall also be joined 
either by welding or by the same retaining rod process used for panel assembly. 

Proposals to substitute fence systems that use welded connections of pickets to rails will be 
considered by the Agency on a case by case basis. At a minimum, substitute fence systems 
shall meet all the requirements of this section with the exception of paragraph “Fabrication” 1 
and 2. Substitute fence systems that require field welding will not be considered. 

Execution 

Preparation 

The new installation shall be laid out by the contractor in accordance with the construction 
plans. 

Installation 

Fence posts shall be set in accordance with the spacing shown in Table 2, plus or minus 1/2”, 
depending on the nominal span specified. Gateposts shall be spaced according to the gate 
openings specified in the construction plans. 

When cutting the rails immediately seal exposed surfaces by Removing all metal shavings 
from cut area. Applying zinc-rich primer to thoroughly cover cut edge and drilled hole, 
allowing curing time. Applying 2 coats of custom finish spray paint matching fence color.  
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Table- 1 Coating Performance Requirements 

QUALITY 
CHARACTERISTICS 

ASTM TEST 
METHOD PERFORMANCE REQUIREMENTS 

Adhesion  D3359 – Method B Adhesion (Retention of Coating) over 
90% of test area (Tape and knife Test) 

Corrosion Resistance B117 & D1654 

Corrosion Resistance over 3500 hours 
(Scribed per D1654; failure mode is 
accumulation of 1/8” coating loss from 
scribe or medium #8 blisters 

Impact Resistance D2794 Impact Resistance over 60 inch lb. 
(Forward impact using 0.625” ball). 

Weathering Resistance D822, D2244, D523 
(60°Method) 

Weathering resistance over 1,000 
hours (Failure mode is 60% loss of 
gloss or color variance of more than 3 
delta-E color units). 

Table- 2 Construction Dimension Requirements 

STRAIGHT PICKET TABLE 

SPAN 8’ NOMINAL RAIL 

Post Size  2-1/2” 3” 2-1/2” 3” 2-1/2” 3” 

Bracket Type 

Industrial Flat 
Mount (BB301) or 

Industrial Universal 
Boulevard        

(BB302) (BB303) 

Industrial Flat 
Mount (BB301) 

Industrial Swivel 
(BB304) 

Post Setting               
± ½” O.C. 96” 96-1/2” 96” 96-1/2” 97-1/2” 98” 

SPAN 6’ NOMINAL RAIL 

Post Size  2-1/2” 3” 2-1/2” 3” 2-1/2” 3” 

Bracket Type 
Industrial Universal 

Boulevard        
(BB302) (BB303) 

Industrial Flat 
Mount (BB301) 

Industrial Swivel 
(BB304) 

Post Setting               
± ½” O.C. 71-1/2” 72” 71-1/2” 72” 73” 73-1/2” 
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CURVED PICKET TABLE 

SPAN 8’ NOMINAL RAIL 

Post Size  2-1/2” 3” 2-1/2” 3” 2-1/2” 3” 

Bracket Type 

Industrial Flat 
Mount (BB301) or 

Industrial Universal 
Boulevard        

(BB302) (BB303) 

Industrial Flat 
Mount (BB301) 

Industrial Swivel 
(BB304) 

Post Setting               
± ½” O.C. 94-1/2” 95” 94-1/2” 95” 96” 96-1/2” 

SPAN 6’ NOMINAL RAIL 

Post Size  2-1/2” 3” 2-1/2” 3” 2-1/2” 3” 

Bracket Type 
Industrial Universal 

Boulevard        
(BB302) (BB303) 

Industrial Flat 
Mount (BB301) 

Industrial Swivel 
(BB304) 

Post Setting               
± ½” O.C. 75” 75-1/2” 75” 75-1/2” 76-1/2” 77” 
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Facilities Agreement Process 
 

Prior to Beginning 

The Agency’s map files are available for the Applicant/Applicant’s Engineers research at 
the Agency’s Business Office at 144 Ferguson Road in Auburn during normal business 
hours. PCWA’s Standard Specifications are available online at www.pcwa.net. Design 
Criteria, symbols, standard drawings, and specifications are provided there. 

Facilities Application and Design Phase 

Applicant/Applicant’s Engineer shall submit to the Agency’s Engineering Division the 
following for review and preparation of the Facilities Agreement: 

• Completed Application for PCWA Project Review signed by local Fire District and 
Applicant. 

• Completed Supplemental Service Information Forms for each unique meter size 
and demand signed the Applicant  

• Three sets of improvements plans for the proposed work. 
• Approved tentative map or preliminary final/parcel map. 
• Current application fee and minimum project deposit. Please contact the 

Agency’s Engineering Division by phone at (530) 823-4886 or email at 
engineering@pcwa.net for current fee schedule. 

Engineering will assign a Facilities Agreement number. The Facilities Agreement 
number will be the letters “FA” followed by the next sequential number from the 
previous Facilities Agreement. 

The first plan submittal is reviewed by multiple Agency departments and the applicants 
should allow up to eight weeks for the review. NOTE: In fairness to all project 
proponents submittals are reviewed on a first-in-first-reviewed basis. Schedule 
accordingly. 

Applicant’s Engineer is notified their reviewed plans are ready for pick up at the 
Engineering counter in the Agency’s Business Center located at 144 Ferguson Road, 
Auburn. 

Applicant/Applicant’s Engineer submits successive plan submittals (2 plan sets per 
submittal) until notified by the Agency that all comments have been addressed to the 
satisfaction of the Agency’s Engineer. 
After the Applicant/Applicant’s Engineer have been notified that all comments have 
been addressed to the satisfaction of the Agency’s Engineer, the Agency’s Engineer will 
sign the reproducible cover sheet in order for the Applicant/Applicant’s Engineer to 
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continue processing the plans through other entities. Applicant/Applicant’s Engineer 
shall provide Agency with 3 sets of final approved plans. 

 

Facilities Agreement 
 

The Applicant/Applicant’s Engineer notifies the Agency that they wish the Facilities 
Agreement (FA) to be prepared.  The Agency will then prepare the FA for internal 
Agency review.  Once the FA has passed internal Agency review it will be sent it to the 
Applicant for their review and signature.  The Applicant must sign and return the FA 
within 30 days or it will expire.  When the FA is signed by the Applicant and returned, it 
will be placed on the next available Board agenda for the Board of Directors of the 
Placer County Water Agency to consider approval and execution.  Regular Board 
meetings are typically held the first and third Thursday of each month.  Please allow 
four weeks minimum advance notice for your FA to be drafted, internally reviewed, and 
sent to the applicant. It is recommended that the construction plans be complete and 
approved prior to drafting the FA, but it is not mandatory.  Certain FAs may not require 
Board of Directors approval and signing if the following conditions are met: 

 
A. FA does not include a commitment of water service; and 
B. FA does not include an Agency obligation greater than $30,000; and 
C. FA does not include special conditions that warrant approval by the Board of 

Directors. 
 

The applicant has 90 days from the date of Board execution to pay the additional 
Inspection/Engineering deposit listed in Section 1 of FA or it will become void.  Should 
the approval become void and the Applicant wishes to resubmit for re-approval, the 
Applicant notifies the Agency of the reason for not executing the Agreement and states 
when the Applicant wishes the Agreement to go back to the Board for another 90 day 
approval and execution. The FA will be process as described above with the original FA 
number with a revision designation appended to the number FA.  Payment of meter set 
fees and the Water Connection Charges can be made any time after the agreement has 
been executed and but must be paid prior to acceptance of the facilities and requesting 
meters. 

Prior To Start Of Construction 
Improvements plans shall be approved and signed by the Agency. 

 
The Facilities Agreement shall be executed and returned to the Agency with the 
payment of the Inspection fees. 

 
The Applicant or the Applicant's contractor shall furnish the Agency with a certificate(s) 
of insurance and additional insured endorsement (ISO CG 2010) as satisfactory proof 
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that the Applicant or the Applicant's contractor carries the insurance required by the 
Agreement and shall be approved by the Agency’s Risk Manager. 
 
Any pre-construction easements or property transfers required under the Agreement 
have been provided to and accepted for recording by the Agency prior to any 
construction of water facilities within the easement or transfer area. 
 
The performance bond and payment bond, if required under the Agreement, shall be 
submitted in the amount of 100% of the cost of the water facilities to be installed and 
shall be approved by the Agency’s Risk Manager. 
 
If the installation of the Facilities is not commenced within one (1) year after the date 
of execution of the Facilities Agreement and completed and accepted by the Agency 
within twelve (12) months after that commencement date, the Agency shall have the 
right to terminate the Agreement at any time thereafter. Upon such termination by the 
Agency, the Agency shall refund the meter installation deposit, water connection 
charge (WCC), and any portion of the deposit made for engineering review and 
inspection costs that has not been used by the Agency prior to the date of such 
termination. 

 

Construction Phase 
 

All construction of facilities shall conform to Agency approved standards. For Projects 
that involve construction of typical Agency facilities the following milestones must be 
met: 

 
Prior to any water facilities construction, a preconstruction meeting shall be 
scheduled and held with PCWA Inspection staff. This meeting will be used to 
review the project, any recent plan revisions, Contractor’s insurance 
requirements, preconstruction easements, construction staking and general 
project construction parameters. 

 
The Contractor shall provide the Agency with a 48 hour notification prior to start of 
construction of the Facilities.  Contractor shall notify the Inspection Section prior to 7:30 
a.m. each day on which work will be performed on Facilities or facilities that affect the 
water system. The Inspection Section may be reached at (530) 823-4885. 

 
The Contractor shall construct the Facilities in accordance with the PCWA approved 
plans and the PCWA Standards. 
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After the Facilities have been installed and inspected, the system shall be pressure 
tested, tested for continuity, chlorinated, flushed, tested and passed for bacteriological 
contaminants. 
 
If the new system requires a connection to an existing PCWA system, a request for an 
outage notification must be processed. The outage notification requires a minimum of 
eleven (11) working days. However, outages, which require connection to crucial 
Agency facilities, may require much more notification time and advanced scheduling as 
determined by the Agency. 
 
After a tie in has been completed, a final bacteriological test shall be performed. 
 
Final paving, adjusting valve boxes to grade and presetting meters may take place after 
passing the bacteriological retest. 
 
A final walk through and as-built mapping of the Facilities will be conducted with PCWA 
inspectors, contractor, and other interested parties. 
 
A deficiency list will be prepared. 

 
Contractor shall repair or replace items on the deficiency list. 
 
A final inspection will be made to assure the deficiency list items have been completed. 

 

Project Closeout  
Prior to the Agency’s formal acceptance of the Facilities and providing water service to 
the project the Applicant is required to provide the following:  
• Easements or property transfers not provided prior to construction, for all 

water facilities. 
• The addresses for each lot, marked on a record map, or on a list indicating 

the address for each lot or parcel in the project. 
• Provide a maintenance guarantee bond in the amount of 50% of the cost 

of the Facilities that were installed. 
• Completion of all "Deficiency List Items" to the satisfaction of the Agency. 
• Payment to the Agency for any monies owed plus a minimum deposit of 

five hundred dollars, as stated in the Facilities Agreement, for the one 
year maintenance warranty inspection costs. 

• Completion of any special condition in the Facilities Agreement. 
 

To ensure compliance with the above requirements the following will be done: 
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• Agency staff will map actual construction. 
• Agency inspectors will review the map and verify its accuracy. 
• Agency inspectors will create a deficiency list. 
• Agency inspectors will confirm completion of the deficiency list. 
• Agency inspectors will confirm the number of services and types installed. 
• Agency property specialist will review and determine the adequacy of the 

maps or easements provided by the Applicant. 
• Agency engineer will receive a list or map indicating the street address for 

each parcel served by the project.  
• Agency engineer will confirm the maintenance bond has been received in 

the correct amount and approved by Risk Manager. 
• Agency engineer will confirm that deposit balance is equal to or greater 

than the amount stated in the specific Facilities Agreement. 
• Agency engineer will confirm the paid number of services agrees with the 

number installed. 
• Agency engineer will prepare a letter accepting the Facilities. 
• Agency inspector will review and validate letter. 
• Agency inspector will prepare letters notifying other jurisdictions of the 

acceptance of the Facilities. 

Setting of Meters 
When the Facilities to be accepted by the Agency as identified in the Facilities 
Agreement are formally accepted, service orders for only those water meters that have 
been requested by the Applicant are released to the Agency’s Field Services 
Department for installation. Timing of meter installations is predicated upon existing 
work load conditions and could take up to six weeks. 

 
  

mailto:engineering@pcwa.net
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Project Plans Checklist 
 Complete PCWA Project Review Application. 

 Include Fire Department approval, specifying hydrant and private fire service 

flow rate requirements as applicable. 

 Include Applicant’s Signature. 

 Complete PCWA Supplemental Information for Residential Services (if applicable). 

 Provide summary of lot sizes.  A spreadsheet will be provided to help. 

 Include Applicant’s Signature. 

 Complete PCWA Supplemental Information for Non-Residential Services (commercial 

or landscape services, if applicable). 

 Complete one application per unique meter size/expected demand 

combination for 5/8”, 3/4”, and 1” meters.  Prepare one application for each 

1 ½” and larger meter. 

 Include Applicant’s Signature. 

 Refer to the Standard Specifications (including revisions) in preparing your project 

plans, and be sure to: 

 Include Owner’s and Engineer’s name and contact information (full address 

and telephone number) on the Title Sheet; this information must match that 

which is shown on the PCWA Project Application. 

 Include an Engineer’s stamp, or name and license number on all submittals. 

 Include the PCWA “Water Facilities” note in the plan set (refer to the PCWA 

Improvement Standards, Division 2, Section 4. D). PCWA will provide the 

PCWA Map No. during the plan check process. 

 Include an approval signature block for the PCWA Engineer. 

 Include reference to a benchmark, used for the survey control, which is 

referenced to National Geodetic Vertical Datum 1929.  Assumed datum is not 

acceptable. 

 Show symbols legend and use the Agency’s Standard symbols in the plans, See 

PCWA standard drawing S401. 
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 Include an overall plan layout for the treated and raw water facilities, as 

applicable, in the plan set. 

 Include a plan and profile of PCWA’s existing and proposed facilities related to 

the project. Include labels for pipe size, type, length, class, and restraint 

lengths. 

 Show and label proposed minimum 20 foot wide PCWA easements (non-

exclusive) where water lines are installed outside the public right of way or 

PUEs/MPEs adjacent to public right of way. 

 Show and label existing easements with recorded information. 

 Ensure velocity of water during a fire flow event is no more than 7 feet per 

second in mains (fire hydrant laterals excluded). 

 Provide connection detail for tie-ins to existing PCWA facilities that identifies 

and describes the required fittings, valves, couplers. 

 Ensure separations between PCWA facilities and other utilities are as 

described on Standard Drawing – S103, S104 and S105. 

 Show PCWA standard drawing S101, Pipe Trench Bedding and Backfill Detail. 

All other PCWA drawings shall be incorporated by reference only. 

 Show utility representative contacts with phone numbers for all utilities local 

to the project. 
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Encroachment Permit Sample Document 
 

Recording Request By 
Placer County Water Agency 
No fee required, pursuant to Gov’t  
Code § 27383. 

And When Recorded Mail To 
Placer County Water Agency 
P.O. Box 6570 
Auburn, CA 95604 

_________________________________________________________________ 

T.____ N., R. _____ E., Sec. _____ 1/4 

A.P.N: _____-_____-_____-_____ 

Project: __________________________________________________________ 

PCWA Map No.: _____-___-_____ 

Permit No:  EP20_____ - _________ 
Encroachment Permit 

To: (Name of Entity Receiving Permit)   (Date)  

  

Subject to all terms, conditions and restrictions written below or printed as general or special 
provisions on any part of this form. 

Permission Is Hereby Granted To 

 (Description of activities allowed by permit) 

This permit is to be strictly construed and no work other than that specifically mentioned above is 
authorized hereby. Performance of the work shall be deemed to be acceptance by the Permittee 
of all terms and conditions of this permit, attached and incorporated herein. 

All work authorized by this permit must be completed by __________________. 

Approved:  

 

___________________________  ___________________ 

Deputy Director of Technical Services  Date 

 

 

 (Signature must be acknowledged by a Notary Public) 
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Summary of California Recording Laws 
1. Any instrument, paper, or notice submitted for recording must be authorized or required 

by law to be recorded, meet the requirements of statute, and contain original signatures 
except as otherwise provided by law, or be originally certified by a government agency. 

2. Any document submitted must indicate the title or titles of the document(s) contained 
therein.  Titles should appear on the first page, directly below the space reserved for the 
Recorder. 

3. Recording fees for documents which contain only 8 ½” by 11” pages will not change.  
However, for any document which contains a sheet or sheets which do not measure 8 ½” 
by 11”, an additional fee of $3.00 for every page of that document will apply.** 

4. Any document submitted for recording shall have at least a ½” margin on each vertical 
side.  In addition, the top 2 ½” of the first page shall be reserved for recording information 
with the left hand 3 ½” used by the public to show the name of the person requesting 
recording and the name and address to which the document is to be returned following 
recording.  The right hand portion of the space is for use by the recorder only. 

5. If a document modified, releases, or cancels provisions of a previously recorded 
document, it must contain the recorders identification number of the prior document. 

** (PCWA REQUIRES 8 ½” BY 11” AND 12 FONT TIMES NEW ROMAN) 

Guidelines for Preparation of New Forms 
In addition to compliance with the requirements outlined above, any form developed for 
recording should also follow these general guidelines. 

• 8 ½” by 11” single-sided sheet of white paper, preferably 16 lb. or heavier. 
• If multiple notary acknowledgements are used, they should be on separate 8 ½” by 11” 

sheets, and not stapled or taped to the document on half sheets. 
• Exhibits should appear on separate pages, be properly marked, and be referred to in the 

body of the main document.  Exhibits, including plats, must have the ½ inch vertical 
margin. 

• All information required by the statute which provides for the creation of the document 
must be there.  In addition, all recording requirements must be met. 
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RECORDING REQUEST BY 
 
Placer County Water Agency 
No fee required, pursuant to Gov’t  
Code § 27383. 
 
AND WHEN RECORDED MAIL TO 
 
Placer County Water Agency 
P.O. Box 6570 
Auburn, CA 95604 
      This space for recorder’s use only 
For internal use only: 
T.___N.,R.___E.SEC.___,___1/4  
A.P. No:  project type:  treated/raw 
Project:  
Map No.:   
  

Grant of Easement 
 
FOR VALUABLE CONSIDERATION,  
 

NAME OF INDIVIDUAL, CORP., ETC. (as it appears on Grant Deed) 
 

(hereinafter called “GRANTOR”) hereby grants to the Placer County Water Agency, a public 
body, (hereinafter called “AGENCY”) a non-exclusive permanent easement in, on, over, 
under, and across that certain real property in the County of Placer, State of California, 
described in Exhibit “A” attached hereto and incorporated herein by reference, and depicted 
on Exhibit “B”, the map attached hereto showing the boundaries of the easement.  In the event 
of any conflict between the description of the easement in Exhibit “A” and its depiction on 
Exhibit “B”, the description in Exhibit “A” controls. 
 
The easement granted herein is a right-of-way to construct, reconstruct, maintain, repair, 
replace and operate any size water pipeline or pipelines, conduits, lined or unlined canals, 
open ditches and above and below ground appurtenant facilities, including but not limited 
to metering devices, gate valves, electrical/electronic equipment and devices for 
controlling electrolysis, necessary to convey and/or meter water.  GRANTOR further 
grants to the AGENCY: 
 
 (a) The right to grade the easement area for the full width thereof. 
 
 (b) The right of ingress and egress over and across GRANTOR’S remaining lands 

as described in that certain document, recorded on __________ in Book 
__________ at page _________ (or) document number ________________, 
Official Records of Placer County, by means of roads and lanes thereon, if 
such there be, otherwise by such route or routes as shall cause the least 
practical damage and inconvenience to GRANTOR; provided further, that if 
any portion of Grantor’s land is or shall be subdivided and dedicated roads or 
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highways on such portion shall extend to the easement area, this right of 
ingress and egress on GRANTOR’S remaining land shall be confined to such 
dedicated roads and highways; 

 
 (c) The right from time to time to trim and to cut down and clear away any and 

all trees, stumps, brush and landscaping now or hereafter in the easement area 
and to trim and cut down and clear away portions of any trees extending onto 
or over the easement area which may interfere with the exercise of the 
AGENCY’S rights hereunder; provided, however, that all trees which the 
AGENCY is hereby authorized to cut and remove, if valuable for timber or 
wood, shall continue to be the property of GRANTOR, but all tops, lops, 
brush, stumps, and refuse wood shall be burned, chipped, or removed at the 
discretion of the AGENCY; 

  
 (d) The right to install, maintain, and use gates in all fences which cross the 

easement area and the right to install Agency locks on existing or future gates 
installed within the easement area; 

  
 (e) The right to mark the location of pipelines and other underground facilities in 

the easement area by suitable markers set in the ground; and  
  
 (f) The right to line, seal, patch, or replace pipelines, canals, ditches, conduits and 

other facilities, installed in the easement area. 
 
ENCROACHMENT BY GRANTOR 
 
Subject to all of the rights and easements granted to AGENCY herein, GRANTOR reserves 
the right to use the easement area; provided, that GRANTOR shall not erect or construct any 
building or other structure in the easement area or cut and/or fill over any AGENCY pipeline, 
or appurtenant facilities in the easement area or drill or operate any well, or drill any holes for 
fence posts or other structures, or construct any reservoir or other obstruction in the easement 
area, or diminish or substantially add to the ground cover over the easement area, or otherwise 
use the easement area in any way that interferes with AGENCY’s full enjoyment and use 
thereof.  If issued an encroachment permit by the AGENCY, GRANTOR may construct 
fences within or crossing the easement, provided that GRANTOR shall provide a gate or gates 
of sufficient width to allow ingress and egress to the easement by the AGENCY for personnel, 
trucks and equipment and a means for AGENCY to install its own lock on any such gates.  
 
ASSIGNMENT 
 
The provisions hereof shall inure to the benefit of and bind the successors and assigns of the 
respective parties hereto, and all covenants shall apply to and run with the land. 
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_______________________________________ 
 __________________________ 
Name        Date 
 
_______________________________________ 
 __________________________ 
Name        Date 
 
(Signature(s) must be acknowledged by a Notary Public) 
(Document must be Accepted by the Agency and may be submitted to escrow) 
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Right of Way questions (easements, encroachment over Agency facilities, etc.) should be 
directed to:  
Primary Contact (Thursday and Friday):  Richard Gomer (530) 823-4078  
Secondary Contact:  Sandie Hewston (530) 823-4414 or shewston@pcwa.net 

 

Right-of-Way Requirements Checklist 
 

 Subdivision or Parcel Map. 

 Provide a Tentative, Final or Final Recorded Map showing acceptance of 

P.U.E.’s/M.P.E.’s 

 All streets, roads, lanes, and alleys with water facilities dedicated as P.U.E.’s 

 P.U.E.’s or M.P.E.’s dedicated adjacent to all streets, roads, lanes, and alleys  

 Dedication of P.U.E’s is for all utility purposes and appurtenants 

 If water facilities are located within M.P.E.’s, dedication language specifically 

allows for use of M.P.E.’s for all utility purposes and appurtenants 

 P.U.E.’s/M.P.E.’s width clearly defined on each page of map and labeled P.U.E 

or M.P.E. 

 Acceptance language specifically accepts P.U.E.s and M.P.E.’s for the benefit 

of utility agencies and/or the public and are accepted immediately upon 

recordation and unconditionally 

 Grants of Easement for Water Facilities not installed within P.U.E.’s or M.P.E.’s: 

 Use PCWA approved coversheet (contact Right of Way Technician for current 

version) 

 Most recent vesting deed(s) showing current property ownership 

 Easement for Off-Site Water Facilities (property not under common 

ownership) accepted and recorded by PCWA prior to approval of 

Improvement Plans (All other requirements below apply.) 

 Provide a current (within 6 months) Preliminary Title Report for property to be 

encumbered 
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 For Corporations, LLC’s, Partnerships, Trusts, or other “non-individual” parcel 

ownership, provide proof of authority to encumber property (see Signing 

Authority checklist) 

 If Preliminary Title Report indicates a lien on the property, provide consent to 

the Grant(s) from all lien-holders 

 If there is an active lease on the property, provide consent to the Grant(s) from 

all lessees and a copy of the lease showing lessee names 

 Legal and Plat contain the following: 

 Basis of Bearing, scale and north arrow  

 Point of commencement and point of beginning shown and are retraceable 

 Legal description gives reference to entire parcel 

 Marked Exhibit ‘A’ and Exhibit ‘B’ 

 Total area contained in grant(s) given on legal and plat in square feet 

 Plat shows APN(s) and record number of vesting deed 

 Township, Range and Quarter Section on legal and plat 

 County and State on legal and plat 

 States ‘Fee Title’ or ‘Easement’ on legal and plat 

 Stamp and dated signature of surveyor on Exhibit ‘A’ and ‘B’ 

 License is current 

 Date shown on Exhibit(s) is prior to date document signed by Grantor(s) 

 Coversheet contains the following: 

 Assessor’s Parcel Number(s) 

 Name of Grantor(s) is the same as the most current vesting deed(s) 

 Grantor and Grantee named on first page of coversheet 

 Coversheet states ‘Fee Title’ or ‘Easement’ 

 Signatory name and Title (if applicable) is typed or legibly printed on signature 

page 

 Trust, LLC, or Corporation name (and appropriate subsidiary(s) are typed 

above signatory line 
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 Recorder’s Block is unchanged from PCWA coversheet template 

 All text is 10 point or larger 

 Notary Acknowledgement is complete and consistent with requirements for 

State where acknowledgement is performed (preferred is the use of the 

California All-Purpose Acknowledgement). 
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Signing Authority Checklist 
 

 CORPORATIONS 

 A certificate copy of a resolution of the Board of Directors authorizing the 

contemplated transaction and designating which corporate officers, by name 

and title, shall have the power to execute on behalf of the corporation, or 

 A copy of the Articles of Incorporation or Bylaws showing which officers have 

the authority to encumber assets of the corporation 

 Sample language  

“the above-named officer(s) have full power and authority to do all things 

deemed necessary or desirable to conduct business of the corporation, in 

accordance with the following provisions: … 

The acquisition, disposition, mortgage, pledge, encumbrance, 

hypothecation, or exchange of any assets of the corporation…” 

 CALIFORNIA LIMITED PARTNERSHIP 

 A full copy of the partnership agreement and any amendments 

 Satisfactory evidence of the consent of a majority in interest of the limited 

partners to the contemplated transactions, or 

 Language in the partnership agreement specifically giving authority to named 

partners to encumber assets of the partnership  

 Sample language  

“the above-named partner(s) have full power and authority to do all 

things deemed necessary or desirable to conduct business of the 

partnership, in accordance with the following provisions: … 

The acquisition, disposition, mortgage, pledge, encumbrance, 

hypothecation, or exchange of any assets of the partnership…” 

 

 

 FOREIGN LIMITED PARTNERSHIP 

 Escrow will be required and documentation determined by the Title Company 

mailto:shewston@pcwa.net
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 GENERAL PARTNERSHIP 

 A full copy of the partnership agreement and any amendments 

 Satisfactory evidence of the consent of a majority in interest of the limited 

partners to the contemplated transactions, or 

 Language in the partnership agreement specifically giving authority to named 

partners to encumber assets of the partnership 

 LIMITED LIABILITY COMPANY 

 A copy of its operating agreement and any amendments thereto; 

 If the limited liability company properly operates through officers appointed 

or elected pursuant to the terms of a written operating agreement, grants 

must be executed by at least two duly elected or appointed officers, as follows:  

the chairman of the board, the president or any vice president, and any 

secretary, assistant secretary, the chief financial officer or any assistant 

treasurer; 

 If the limited liability company properly operates through a manager or 

managers identified in the articles of organization and/or duly elected 

pursuant to the terms of a written operating agreement, grants must be 

executed by at least two such managers or by one manager if the limited 

liability company properly operates with the existence of only one manager 

 TRUST 

 A certification pursuant to Section 18100.5 of the California Probate Code in a 

form satisfactory to the Company; 

 Copies of those excerpts from the original trust documents and amendments 

thereto which designate the trustee and confer upon the trustee the power to 

encumber real property 

 INDIVIDUAL 

 All individuals having current vested interest to the property to be 

encumbered, as shown on vesting deeds 

 
  



 

Placer County Water Agency Standards  Appendix – C 

  Easement Submittal Information 

 Page 147 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[This page intentionally left blank] 
 



 

Placer County Water Agency Standards  Appendix – D 

  Pre-Approved Materials List 

 Page 148 

 
 

 
 
 

 
 
 

 
 
 
 

Appendix D - 
Pre-Approved Materials 

  



 

Placer County Water Agency Standards  Appendix – D 

  Pre-Approved Materials List 

 Page 149 

 
 
 
 
 
 
 

  
 
 
 
 

[This page intentionally left blank] 
 
  



 

Placer County Water Agency Standards  Appendix – D 

  Pre-Approved Materials List 

 

 Page 150 

Pre-Approved 
Materials List 

Notes (CWO=COLD WEATHER ONLY): 

1. All materials shall conform to the Agency's Standard Specifications. 

2. Alternates will not be considered for items noted as "No Equal”. 

3. All proposed alternate items are subject to Agency review and approval. 

4. Other than main piping and fittings, “No Plastic” will be allowed. 

5. All materials as defined by the State of California drinking water act. 

6. For 24" DIA. and larger pipe and materials, submit for PCWA approval. 

Item Manufacturer Model or Part 
Number 

Spec. Div. Sect. 
or Notes 

Access Covers 
Hatch, Spring 
Assisted 

Halliday Products Submittal Required   
Bilco Submittal Required   

Air Vacuum Release Valve Appurtenances (See Valves - AVRV) 
Air Vent Riser  Placer Water Works     
AVRV Below Grade 
Box 

Christy     
Jensen     

Air Vent Riser (See Air Vacuum Release Valve Appurtenances) 
Backflow Prevention Devices (See State of CA list of approved devices) 
Bridge Manufacturers/Suppliers 

Prefabricated 

Hallsten Corporation 
- Sacramento, CA Submittal Required   

Interstate Sales - 
Auburn, CA Submittal Required   

Railspan Railroad 
Flat Cars   Submittal Required   

Boring, Jacking, and Tunneling Materials 

Casing Insulator 
Cascade 
Waterworks Mfg. 

Series CCS 
Stainless Steel 

Runners 
Polyethylene 

Calpico, Inc. Series M-X-SS Runners HDPE 
Boxes and Vaults 

1” Meter “Box” Christy by Oldcastle 
B16 Reinforced concrete 
box, for traffic & non-
traffic rated locations. 

O.D. 16” x 25”  
I.D. 11-3/4” x 22-1/4” 

1” Meter Box “Lid” 
(non-traffic rated) 

Christy “Fibrelyte” 
by Oldcastle FL16P Fibrelyte Must include AMR hole, 

max ID 1-27/32” thru 2” 

1” Meter Box “Lid” 
(traffic rated) 

Armorcast Products 
 (20K = AASHTO H20) 

Polymer Concrete Lid 
20K-A6000489T 

Must include AMR hole, 
max ID 1-27/32” thru 2” 

“AMR Plug” Ford Plastic Plug for ERT 
Hole # PTP-3-25 

Plastic Plug w/nut min-
max ID 1-27/32” thru 2”, 
min-max lid thickness 
1/8” thru 3-1/4” 

(“Boxes and Vaults” Continued) 
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Item Manufacturer Model or Part 
Number 

Spec. Div. Sect. or 
Notes 

Boxes and Vaults 
1-1/2” to 2” Meter 
“Box” Christy by Oldcastle N40   

1-/12” to 2” Meter 
Box “Lid” Placer Water Works PW/B40-S  2 piece lid, steel 

diamond plate 

Valve “Box and Lid” 
Christy by Oldcastle G5 Black-Traffic Rated 
Jensen G5 Black-Traffic Rated 

Cathodic Protection 

Anode Lead Wire Corrpro #10 HMWPE or 
USE-2 (EPR-HYP) 

Div. 3, Sec. 7,   
Page 96 

Cartridge/Sleeve for 
Thermite Welding 

   

ThermOweld Submittal Required  

Flange Gasket 
Isolation Kit Calpico Type “E”  

Magnesium Anode AEGION Corrpro  Ref. Std. Dwg. S112 

Weld Cap  
Royston Handy Cap Handy-Cap Use Roybond 747 

Primer 
MESA Thermite Weld Cap Mastic Cover 
AEGION Calpico T-Cap  

Concrete, Gunite, Rip Rap, and Masonry 
Grout    

Gunite Set 
Accelerator Sika Chemical Corp. Sigunit Powder Gunite/shotcrete set 

accelerator 
Keyed Masonry 
Retaining Wall Keystone   

Non Shrink Grout   Ref. Std.            Dwg. 
S405 

Rip-Rap   Div. 3, Sec. 10, Page 
110 

Copper Tubing & Joints 

Joints 

Mueller Series 110  Compression 
Jones Water 
Distribution 
Products  

Series E-2600   

Ford Pack Joint  

Service Piping  Type K (Copper) Note 5, Pg. 154 

Enclosures for PRV 

 Placer Water Works BE6D-Solid 
Submittal Required 

Insulated Custom 
Size 

(Continued) 
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Item Manufacturer Model or Part 
Number 

Spec. Div. Sect. 
or Notes 

Dielectric Insulated Union for Sample Stations or as required by PCWA. 
304 Stainless/Low 
Lead Approved 
Brass 

Hart Industrial 
Unions 

Insulated Series 
3000, 1/8" through 
5" dia. 

NSF Approved 
EDPM O-ring 

Facility Marker Post or Flexibility Marker 
  Carsonite Ref. Std. Dwg. S102 

Filter Fabric 
   Div. 3, Sec. 3,   Page 75 

Fittings, Couplings, Restraint, and Hardware 
Grooved Coupling Victaulic FireLock   

Flange Coupling 
Adapter 

Smith Blair 920 (PE/DIP to PE/PVC)  
911 (PE/DIP to FLG/DIP)  

ROMAC FCA / DIP         
RFCA / PVC                

2”- 24”                    
2”- 12” 

Flexible Coupling 
Expansion Joint EBBA Iron FLEX-TEND 2”- 24” 

Mechanical Joint 
Restraint for     
"Ductile Iron"               
(100% Domestic Only - 
"No Import Parts" or 
Restraint Glands) 

Ford Meter Box Co. Series 1400-D-SZ Wedge Action MJ 
Retainer Gland 

EBAA Iron Inc. Series 1100  3”- 54” 
ROMAC Romagrip 3”- 48” 
Star Pipe Products Stargrip Series 3000 3”- 36” 

Sigma Corp. ONE-LOK Series D-
SLDE 3”- 48” 

US Pipe TR Flex Note: Gripper Rings 
are not allowed 

Mechanical Joint 
Restraint for "PVC" 
(100% Domestic Only - 
"No Import Parts" or 
Restraint Glands) 

EBAA Iron 2000PV Megalug 3”- 12” 

Star Pipe Products PVC Stargrip Series 
4000 4”- 12” 

Sigma Corp. ONE-LOK Series D-
SLCE 3”- 12” 

EBAA Iron Tru-Dual 1500TD 4”- 12” 

ROMAC Series 611 
Restrainer 4”-12” 

Star Pipe Products Series 1100C Ductile Iron “Only” 
US Pipe TR Flex Ductile Iron 

Mechanical Joint 
Restraint for joining 
“DIP, PVC & HDPE" 
(100% Domestic Only - 
"No Import Parts" or 
Restraint Glands) 

EBAA Iron Inc. Mega-Coupling 
Series 3800 

DIP 4”-48” 
Steel 4”-12” 
HDPE 4”-12” 
C900 4”-12” 
C905 14”-48” 

Note: For pipe sizes greater than 12” dia., lay drawings shall be provided. These drawings 
shall include all pipe, fittings and /or restraints intended to be installed. 

(“Fittings, Couplings, Restraint, and Hardware” Continued) 
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Item Manufacturer Model or Part 
Number 

Location of Spec. 
Div/Sec. or Notes 

Fittings, Couplings, Restraint, and Hardware (Continued) 

Tapping Sleeve  
(Hot Tap Only) 

Muller Stainless Steel H-
304 Tapping Sleeve 

4"-24" Main with        
4"-8" Flanged Outlet 

Romac STS420 6"-48" Main with        
3"-8" Flanged Outlet 

U.S. Pipe Stainless Steel H-
304 Tapping Sleeve 

4"-24" Main with        
4"-8" Flanged Outlet 

Note: For pipe sizes greater than 12” dia., lay drawings shall be provided. These drawings 
shall include all pipe, fittings and /or restraints intended to be installed. 

Fire Service 
Hydrants CLOW Model 960 6” Inlet 
2” Residential Fire 
Service RPDA CA Approved With 5/8” low flow 

bypass system, and 
Badger “0” 
designation meter 

Ref. Std. Dwg. S218 

3” and Larger 
Commercial DCDA CA Approved Ref. Std. Dwg. S207 

3” and Larger 
Commercial RPDA CA Approved Ref. Std. Dwg. S207 

w/dual water source  
Gaskets, Flange 

Non-Isolating U. S. Pipe Ring Flange-Tyte 
Gaskets (drop-in)   

Isolation Calpico Inc. Type F Ring Gasket 
Kit (drop-in) 

Option #2 - 1/8" 
Neoprene-faced 
Phenolic 

Locating Wire & Splice Kit 
Wire    Div. 3, Sec. 1, Page 62 

Wire Splice Kit    Div. 3, Sec. 1, Page 62 

Manholes & Related Materials 

Precast 
Christy     
Jensen     
Teichert     

Rim and Cover   Reference Std. 
Dwg. S307 & S308 

Water Stop for 
Manhole Ram Neck   

Meter/Water Services 
Meter Box and Lid (See Boxes and Vaults) 
Service Saddles (See Service Saddles) 
Paints 

  Devoe    
  Tnemec    
Pipe 
Brass No Specific  Mfg. Must comply with, Note # 5, Page 154 

( “Pipe” Continued) 
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Item Manufacturer Model or Part 
Number 

Location of Spec. 
Div/Sec. or Notes 

Pipe (Continued) 

Ductile Iron 

American Per AWWA    C-151 Div. 2, Sec. 1, Page 21 

Electrosteel USA Per AWWA    C-151 Div. 2, Sec. 1, Page 21 

McWane Ductile Per AWWA    C-151 Div. 2, Sec. 1, Page 21 

U.S. Pipe Per AWWA    C-151 Div. 2, Sec. 1, Page 21 

HDPE ISCO Per AWWA C-901-
08 / C-906-15 

Div. 3, Sec. 1, Page 54   
Div. 3, Sec. 6, Pg. 88, 90 

 JM Eagle   

PVC JM Eagle Per AWWA C-900 Div. 2, Sec. 1, Page 22 
Div. 2, Sec.2, Page 28 

 Diamond Plastic 
Corp.   

Note: For pipe sizes greater than 12” dia., lay drawings shall be provided. These drawings 
shall include all pipe, fittings and /or restraints intended to be installed. 

Pipe Supports 
  Anvil International Submittal Required  
Pressure Gauges 

  Ashcroft 4" Dia., Glycerin 
filled 

200 psi Min. Rating to 
match test pressure. 

Pressure Transmitter 

  Instrumentation 
Northwest 

Seametrics Smart 
Sensor Submittal Required 

Joint Sealant Between Concrete & Concrete or Gunite 

  Polymeric Systems 
Inc. PSI-270 Polyurethane Joint 

Sealant 

  International Chem-
Crete Inc. 

Chem-Crete 
CCC270 

Polyurethane Joint 
Sealant 

Service Saddles 

Service Saddle for 
Ductile 

Mueller BR2B Service Saddle (3/4” thru 2” tap sizes) 

Smith-Blair 313 Service Saddle (3/4" thru 2" tap sizes) 

Jones J-979 (3/4” thru 2” tap sizes) 

Service Saddle for 
PVC 

Smith-Blair 397 Service Saddle (3/4” thru 2” tap sizes) 

Smith-Blair 397 Service Saddle (3/4” thru 2” tap sizes) 

Jones J-969 (3/4” thru 2-1/2” tap sizes) 

Romac Style 202BS (1/2" thru 2" tap sizes) 

Service Saddle for    
AC 

Smith-Blair 372 Service Saddle (1/2” thru 2” tap sizes) 

Romac Style 202BS (1/2" thru 2" tap sizes) 

Stops, Corp, Angle, Etc. 

Angle Meter 
Mueller Series 300 Ball Valve  

Jones E-1525 or E-1525F  

Ford  kv43-XXXW-NL  

(“Stops, Corps, Angle, etc. Continued) 
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Item Manufacturer Model or Part 
Number 

Spec. Div. Sect. or 
Notes 

Stops, Corp, Angle, Etc. (continued) 

Corp  
(Insulating Only) 

Mueller Series 300 Ball 
Corporation Valve   

Ford Ball Corp Valve w/ 
service insulator   

Jones E-1993   
Tapping Saddles (See Fittings & Couplings) 
Valves 
Actuator for Butterfly 
Valve Pratt MDT Travelling nut type 

Air/Vacuum Release 
Combination Air 
Valve 

Dezuric APCO Valve Series 
140C Submittal Required 

Crispin Series "C" Submittal Required 
Air/Vacuum Release      
(Raw Water) 

Crispin UX Series Submittal Required 
A.R.I. D-026 Submittal Required 

Altitude Cla-Val Model 210-01           
and 210-02 

01 = 1 way flow               
02 = 2 way flow 

Ball Valve "Brass" 
(Treated Water) Flow Tek NSF 61 CA 

Compliant 
Must comply with                          
Note # 5, Page 154 

Butterfly 

Pratt 2FII, MKII, HP-250 
& Groundhog  

Clow Series 4500  

M & H AWWA Butterfly 
Valves  

Mueller Lineseal III, Lineseal 
XP  

Check (Externally 
weighted swing) 

Mueller  
Swing Type Lever 
and Weight Check 
Valve 

  

American AVK 
Company 

Series 41 Swing 
Check Valve  

Gate 

American AVK 
Company 

Series 25 Resilient 
Wedge Gate Valve 

Per AWWA 
C-515-15 

Clow Gate Valve 
American Flow 
Control Series 2500  

Mueller A-2360 (2”- 3”)       
A-2361 (4”- 8”) 

Pressure Reducing 

Cla-Val Model 990 ≥2" 

Cla-Val Model 92-01 
≥2"combination 
pressure reducing 
and sustaining valve 

Watts LF25AUB-Z# ≤2" 
Pressure Relief Cla-Val Model 50-01   

Solenoid  Automatic Switch 
Co. Model 8210   

(“Valves” Continued) 



 

Placer County Water Agency Standards  Appendix – D 

  Pre-Approved Materials List 

 Page 156 

Item Manufacturer Model or Part 
Number 

Spec. Div. Sect. or 
Notes 

Wall Penetration Seals 
 GPT Link Seal Per Specification 
 Sigma Omni-Sleeve Per Specification 
Water Quality Sampling Station   
 Kupferle Main Guard #66 Per Specification 

End of List 
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Standard Drawings List 

Dwg. 
No. 

Title 

100’s  

S101 Pipe Trench Bedding and Backfill 
S102 Water Facility Marker 

S103 Parallel Pipes Separation and Backfill 

S104 Crossing Pipes Separation and Cover 

S105 Water Service Minimum Separation 

S106 Valve and Well Installation 

S107 Locking Valve Box 

S108 Valve Cluster  

S109 Locating Wire 

S110 Valve Operating Nut Extension 

S111 Thrust Block Details (For 150 PSI Test Pressure) 

S112 Magnesium Anode Installation Detail 

S113 Standard CCML Cut-In 
200’s  

S201 Standard Meter Connection 1” and Smaller Meters 
S202 Standard Service Connection 1-1/2” and 2” Meters 

S203 Commercial Service with Bypass for 1-1/2” and 2” Meters 

S204 Standard Service Connection 3” - 4” Meter 

S205 Meter Protection Wall 

S206 2-1/2” and Smaller Commercial RP Backflow Prevention Device 

S207 Backflow Prevention Device 3” and Larger 

S208 2” Blow-off Assembly 

S209 4” Blow-off Assembly 

S210 Fire Hydrant 6” Blow-Off Assembly (Wet Barrel) 

S211 Air Vacuum Release Valve  1”- 2” (AVRV) Treated Water 

S212 Pressure Relief Valve Assembly 

S213 Pressure Reducing Station Plan View (see Section View S214) 

S214 Pressure Reducing Station Section A-A 

S215 Water Quality Sample Station 

S216 2-1/2” and Smaller “Residential” RP Backflow Prevention Device 

S217 1” PRS Bypass with Sample Port 

S218 2” Residential Fire Service with 2-1/2” Approved RPDA 

 



  

Placer County Water Agency Standards  Appendix – E 

  Standard Drawings 

 Page 160 

Dwg. 
No. Title 

300’s  

S301 Bridge Installation Over Canal 
S302 Waterline Crossing Under Canal 
S303 Waterline Crossing Over Canal  
S304 Sewer Crossing Under Canal 
S305 Customer Irrigation Water Receiving Tank 
S306 Customer Irrigation Water - Hard Piped Service 
S307 Standard Open Channel Flow Manhole 
S308 Manhole Frame and Cover 
S309 Trash Rack Box 
S310 Minimum Setbacks for Fences Parallel to Canals 
S311 Air Vacuum Release Valve 1”-2” (AVRV) Raw Water 
400’s  

S401 Water Symbols Legend 
S402 Guard Post Detail 
S403 Approved Methods for Filling Water Tanker Trucks 
S404 Pipe Casing and Carrier Pipe Supports 
S405 Wall Penetration 
S406 Industrial Ornamental Fence 
S407 Standard Fence Detail 
S408 Standard Fence Gate Anti-Swing Details 
500’s  

S501 Cold Climate Vicinity Map 
S502 Cold Climate Meter Connection 1” and Smaller 
S503 Cold Climate Service 1-1/2” - 2” Meter 
S504 Cold Climate Service 3” Meter & Larger 
S505 Fire Hydrant Assembly (Dry Barrel) 
S506 Cold Climate 2” Blow-Off 
S507 Cold Climate 4” Blow-Off 
S508 Cold Climate 1” - 2” Air & Vacuum Release Valve 
S509 Cold Climate Backflow RP Device, 2-1/2” and Smaller 
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Note:
The standard drawing S502 for "Cold
Climate" locations is currently under
revision. Call PCWA Engineering Dept.
for the latest approved updated
standard drawing. 12-19-2016 JLP
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1"  DETAIL

F

9

7

5

14

12

1

4

12

3

6

10

13

8

13

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

11

15

D

A

E

C

B

D

A

B

C

D

E

G

16

16

G

G

G

COLD CLIMATE 1" - 2" AIR &

VACUUM RELEASE VALVE
S508

01-31-17

D



ELEVATION - FREEZE PROTECTED STRUCTURE

ELEVATION - FREEZE PROTECTED BUILDING

A

B

2

3

1

2

3

2

3

C

B

E

B

F

I

D

G

H

J

J

E

K

H

J

E

H

1

1

COLD CLIMATE BACKFLOW

RP DEVICE,  2-1/2" AND SMALLER
S509

09-20-15

D
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Index 

A 

Abbreviations 
items of work · 8 

Accelerator · 103 
Acceptance · 4, 10 
Access Manholes · 55 
Admixtures · 53, 103 
Agency · 3, 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 17, 18, 19, 20, 21, 22, 
23, 24, 25, 27, 29, 30, 43, 44, 
45, 47, 53, 54, 55, 56, 58, 59, 
61, 64, 65, 66, 67, 68, 70, 71, 
72, 75, 77, 78, 79, 81, 89, 90, 
91, 92, 98, 99, 100, 102, 103, 
104, 105, 106, 108, 112, 113, 
132 

Agency Engineer · 4, 11, 12, 65 
Agency Inspector · 4, 65 
Aggregates · 103 
Altitude · 59 
Aluminum · 82, 86, 87, 95 
Angle Meter Stops · 61 
Anodes · 95, 98, 99 
Applicant · 4, 5, 10, 11, 12, 13, 

24, 43, 44 
Approved Plans · 11 
Appurtenances · 55, 57 
Automatic Control · 58, 96 
AWWA Standard · 4, 11, 18, 22, 

51, 52, 53, 54, 55, 56, 57, 59, 
60, 61, 66, 67, 98, 100 

B 

Backfill · 4, 5, 64, 66, 75, 76, 77, 
78, 98, 167 
Final · 5 
Haunching · 5, 75, 77, 78 
Initial · 5, 75 
Intermediate · 5, 75 
Sand Slurry · 75 

Backflow Device · 18, 63 
Reduced Pressure Principle 

Device · 98, 99 
Backflow Prevention · 8, 44, 63, 

167, 168 
Bacteriological Testing · 4 
Ball · 58 
Bedding · 4, 5, 21, 64, 75, 77, 78, 

167 

Billing · 11 
Blow-off · 8, 23 
Bonding · 99 
Bore & Jack Crossings · 89, 91, 

92 
Carrier Pipe · 4, 21, 89, 90, 91 
Casing · 4, 89, 90, 91, 92, 93 
Casing Installation · 92 
Center Spacers · 91 
End Caps · 93 
Jacking and Receiving Pits · 91 
Rotary Drilling · 92 

Boxes · 59, 61, 66, 96 
Brass Pipe · 56 
Buried · 55, 57, 59, 82, 86, 87, 95 
Butterfly · 57, 59 
Bypass Piping · 18, 20, 25, 56 

C 

Calendar Days · 4 
CalTrans Standards · 4 
Canal Encasement · 4, 5, 27, 28 
Carrier Pipe · 4, 91, 168 
Casing · 4, 89, 90, 91, 92, 93, 168 
Cathodic Protection · 8, 95, 97, 

98, 99, See Corrosion Control 
Cement · 9, 76, 103 
Cement Mortar Lining · 53, 54, 

66 
Center Spacers · 91 
Check · 8, 59, 88 
Cleanup · 72, 106 
Clearances · 24 
Clearing and Grubbing · 79, 80 
Coal Tar · 82, 83 
Coal Tar Epoxy · 82, 83 
Coating · 54, 81, 82, 83, 87, 88, 

112, 114 
Applicator · 81 
Bituminous Paint · 86 
Coal Tar · 82, 83 
Coal Tar Epoxy · 82, 83 
Dry Film Thickness Testing · 

88 
Epoxy · 82, 84 
Field Touch-up · 88 
Galvanized · 88 
High-solids Epoxy · 85 
Manufacturer · 82 
Paint Mixing · 87 
Polyamidoamine Epoxy · 83, 

84 
Polyurethane · 82, 85 

Qualifications · 81 
Synthetic Resin Primer · 85 
Thickness · 88 
Urethane · 82, 84 

Coating System · 82, 83, 88 
Coatings 

water main · 112 
Cold Climat · 4, 21, 110, 168 
Compaction · 64, 66, 75, 77, 78, 

98, 102 
Compressive Strength · 69, 76, 

103, 104 
Concrete · 8, 9, 18, 22, 27, 28, 

29, 55, 59, 63, 66, 68, 69, 70, 
71, 72, 75, 76, 81, 82, 86, 87, 
89, 91, 93, 99, 103, 108, 110, 
111 
Air Entrainment · 69 
Formwork · 69, 70 
Slump Tests · 72 
Suppliers · 69 
Testing · 72 

Connection · 5, 63, 167 
Connections to Existing Pipelines 

· 65 
Construction · 12, 13, 28, 44, 71, 

76, 78, 106, 111, 114 
Construction Joints · 71, 106 
Construction Permitting · 10 
Continuity Testing · 68 
Contours · 44 
Contract · 6, 53, 54 
Contractor 

Superintendents; labor · 100, 
113 

Contractor · 4, 6, 13, 44, 53, 54, 
55, 63, 64, 65, 66, 67, 68, 72, 
77, 78, 81, 89, 91, 92, 100, 
104, 105, 106, 111 

Control · 5, 9, 20, 47, 57, 58, 63, 
64, 66, 68, 77, 95, 98, 102, 
106 

Corporation Stops · 25, 61 
Corrosion Control · 20, 57, 66, 

68, 95 
Anodes · 95, 97, 98, 99 
Cathodic Protection · 95, 97, 

98, 99, 100 
Icing Tanks · 97 
Impressed Current · 96, 100 
Insulating Flanges · 99 
Joint Bonding · 99 
Non-Icing Tanks · 97 
Rectifier · 96 
Reference Electrodes · 96 
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Test Stations · 95, 99 
Thermite Welds · 98 

 
County · 3, 4, 5, 8, 9, 17, 23, 43, 

44, 102, 132 
Couplings · 60, 62 
Criteria · 17, 21, 27 
Cross Connection · 5, 63 

Control · 5, 63 
Culverts · 75 
Curing · 69, 71, 72, 111 
Customer · 5, 6, 168 

Service · 5 

D 

Days · 4, 5, 6 
Definitions · 4 
Density · 9, 28, 55 
Design · 3, 17, 21, 24, 27, 28, 30, 

54, 96, 98 
Criteria · 17, 21, 27 
Standards · 3 

Developer · 4, 5 
Development Length · 23 
Disinfection · 4, 18, 65, 67, 68 
Distribution · 5, 6, 21, 24 
Double Check Detector 

Assembly · 8 
Drafting Standards · 43 
Drawing · 4, 23, 28, 29, 43, 59, 

63, 64, 90, 93, 98 
Contours · 44 
Elevations` · 44  
Plans · 4, 6, 22, 30, 44, 54, 63, 

96, 100 
Profiles · 45 
Title Block · 44 

Dry Barrel · 61, 168 
Ductile iron · 21, 22 
Ductile Iron Pipe · 8, 22, 28, 51, 

98, 99 

E 

Earthwork · 64, 75 
Easements · 12, 29 
Electrical 

Ground rods · 63, 75, 88, 95, 
98, 99 

Electrical · 9, 87, 100 
Elevations · 44 
Embankment Construction · 76, 

78 
Encasement · 4, 5 
End Caps · 93 

Engineer · 4, 11, 12, 44, 47, 65 
Epoxy · 82, 83, 84 
Equipment · 8, 105 
Erosion Control · 102 
Excavation · 13, 64, 75, 76, 77, 

80, 98 
Expansion Joints · 63 
Exposed · 54, 67, 70, 82, 84, 85 

F 

Facilities · 3, 5, 10, 11, 13, 17, 
18, 27, 44 

Facilities Agreement (FA) · 3, 5, 
10, 11, 12, 13, 14, 43, 118 

Fee Title · 12 
Fence · 113, 168 
Fertilizer · 102 
Fibers · 103 
Field Service · 5 
Filter Fabric · 76 
Final · 5, 104 
Fire Flow · 5, 17 
Fittings · 52, 53, 54, 55 
Flange Gaskets · 60 
Flanged · 52, 60 
Flexible Couplings · 60, 62 
Flushing · 23, 66, 67, 68 
Formwork · 70 
Foundation · 9, 77, 104 

G 

Galvanized · 82, 84, 85, 88, 112 
Gate · 57, 60, 168 
Gear Actuators · 57, 59 
General · 1, 3, 43, 47, 51, 65, 69, 

75, 79, 81, 82, 89, 95, 102, 
103, 108, 110, 132 

Geotextile · 76 
Globe · 58 
Gravity · 5, 64, 67, 108 
Grouting · 91, 92 
Grubbing · 79, 80 
Gunite · 103, 104, 105, 106 

Accelerator · 103 
Fibers · 103 
Repair · 106 

H 

Haunching · 5, 75, 77, 78 
Hydrants · 23, 60, 61, 68 

Dry Barrel · 61 
Wet Barrel · 61 

Hydraulic Analysis · 21 
Hydrostatic Testing · 66, 67 

I 

Icing Tanks · 97 
Impressed Current · 96, 100 
Improvement Standards · 5, 15, 

63 
Initial · 5, 75 
Inspection · 106 
Inspector · 4, 65, 67, 95 
Insulation Blankets · 110 
Insurance 

Indemnification · 12 
Intent of · 27 
Interconnections · 20 
Intermediate · 5, 75, 78, 83, 84 
Inverted Siphons · 29 
Irrigation 

Quick coupling valves · 6, 21, 
45 

J 

Jacking and Receiving Pits · 91 
Joints · 22, 51, 52, 54, 56, 63, 71, 

89, 90, 91, 99, 106 

L 

Landscaping · 21 
Large Meter · 5 
LCD Readouts · 110 
Locating · 63, 167 

Tape · 63 
Wire · 63, 68 

Locking · 52, 59, 167 

M 

Manhole 
Rebuild existing · 28 

Manifolds · 24 
Material · 5, 9, 22, 51, 76, 79, 

81, 83, 85, 113 
Water main; Structural Plate; 

Arch; Underpass · 5, 9, 22, 
51, 76, 79, 81, 83, 85, 113 

Materials · 8, 28, 51, 53, 69, 75, 
82, 89, 95, 97, 100, 102, 103, 
108, 110, 112 

Mechanical · 8, 52, 60, 76 
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Mesh · 10 
Meters · 25, 44, 56, 61, 66, 68, 

96 
Angle Meter Stops · 61 
Box Covers · 61 
Boxes · 61 
Large Meter · 5 
LCD Readouts · 110 

Mortar · 8, 9, 22, 28, 51, 53, 55, 
66, 70, 72, 87, 99, 104 

N 

Non-Icing Tanks · 97 
Nuts and Bolts · 51 

O 

Or equal · 98 
Outage · 6 

P 

Paint 
Moisture cured urethane · 70, 

87, 88, 113 
Paint · 10, 87, 112 
Paint Mixing · 87 
Painting · 10, 54, 81, 82, 86, 87, 

See Coating 
Payment 

measurement and · 11 
Peak Day Demand · 6 
Peak Hour Demand · 6 
Pipe · 4, 5, 8, 9, 10, 22, 25, 28, 

51, 52, 53, 54, 55, 56, 62, 64, 
77, 91, 99, 167, 168 
Brass Pipe · 56, 87 
Concrete Cylinder Pipe · 99 
Copper Pipe · 25, 56 
Ductile Iron Pipe · 21, 22, 23, 

24, 28, 30, 51, 52, 61, 66, 
91, 98, 99 

High Density Polyethylene 
Pipe · 28, 55, 56, 89, 91 

Mortar Lined and Coated 
Steel Pipe · 22, 28, 53 

Polyethylene Pipe · 57 
Polyvinyl Chloride Pipe · 22, 

24, 28, 52, 56, 57, 58, 59, 
66, 86, 87, 90, 91 

Steel Pipe · 22, 28, 52, 53, 58, 
67, 89, 90 

Design · 54 
Pipe Joints · 5, 54, 78, 91 

Bell and Spigot · 54 
Bonding · 99 
Flanged · 52, 90 
Fusion Welded · 55 
Grooved-end · 51 
Harnessed · 5, 52 
Joints · 22 
Mechanical · 22, 52, 60, 61 
Push-on · 51, 52 
Restrained · 23, 54 

Piping · 5, 25, 51, 54, 55, 56, 67, 
98 
Appurtenances · 55 
Buried · 55 
Chemical Feed Piping · 57 
Coating · 53 
Design · 54 
Distribution · 5 
Encasement · 55 
Exposed · 54 
Fittings · 22, 24, 52, 53, 54, 

55, 56, 57, 64, 65, 86, 87, 
92, 98 

Gravity · 5, 6, 67 
Interconnections · 20 
Inverted Siphons · 29 
Polyethylene Encasement · 

66, 98 
Pressure Class · 22 
Separation Requirements · 24 
Test Pressure · 6 
Transmission Pipe · 6, 95 
Treated Water Service Piping 

· 56 
Water Service · 25, 56 

Plan Submittal · 11 
Plans · 4, 6, 11, 12, 23, 27, 28, 

43, 44, 45, 51, 58, 59, 64, 65, 
70, 75, 78, 79, 80, 96, 97, 98, 
99, 104, 108 

Plugs · 76, 77 
Plumbing · 17, 51 
Pneumatic Equipment · 105 
Polyamidoamine Epoxy · 82 
Polyethylene Encasement · 98 
Polyurethane · 82, 85 
Polyvinyl Chloride Pipe · 28, 56 
Portland cement · 89, 103 
Posts · 113 
Potable Water · 6, 82, 83, 84, 85 
Pre-Construction Requirements · 

12 
Pressure Class · 22 
Pressure Gauges · 62 
Pressure Reducing · 19, 59, 167 
Pressure Reducing Stations · 19 
Pressure Relief · 59, 167 
Private Facility · 6 

Profiles · 45 
Project Submittals · 45 
Public Water System · 9 
Pumping Stations · 19 
Push-on · 51 

Q 

Qualifications · 81 
quantities 

Increased or decreased · 43 

R 

Raw Water · 6, 9, 27, 168 
Rebar 

Mechanical splices · 47 
Rectifier · 96 
Reference Electrodes · 96 
Reinforcing steel · 70 
Reinforcing Steel · 55, 69, 70, 71, 

111 
Removal · 66 
Repair · 30 
Restrained · 23, 51, 52, 54 
Riprap 

Filter blanket · 108 
Riprap · 108 
Riser Extensions · 59 
Road Crossings · 29 
Rotary Drilling · 92 
Rules and Regulations · 4, 6 

S 

Saddles · 60, 61 
Sand · 10, 75, 76, 103 
SCADA · 9, 18, 19, 20 
Seeding · 102 
Separation Requirements · 24 
Service · 5, 6, 10, 13, 25, 56, 61, 

82, 83, 84, 85, 86, 102, 167, 
168 
Piping · 56, 63 
Saddles · 61 
Taps · 6, 56 

Services · 4, 5, 18, 23, 24, 25, 43, 
44, 56, 61, 67, 68 

Shrubbery · 79 
Slump Tests · 72 
Slurry · 75, 76, 78 
Standard Drawings · 3, 6, 19, 22, 

23, 24, 25, 28, 58, 60, 63, 64, 
66, 68, 77, 110, 167 

Standard Drawings List · 167 
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Standard Specifications · 3, 6, 
30, 49, 64, 69, 70, 78, 102 

Standards · 3, 4, 5, 6, 8, 10, 11, 
12, 15, 22, 43, 44, 58, 60, 63, 
69, 81, 89, 97, 100 
coordination with contract · 

8, 10, 11, 12 
State · 4, 6, 8, 24, 30, 47, 69, 81, 

82 
Steel · 9, 10, 22, 28, 52, 53, 66, 

70, 82, 84, 85, 86, 89, 90, 99, 
112 

Steel Storage Tank · 82, 85 
Storage Facilities · 18 
Stormwater Management 

Manual · 102 
Straw · 102 
Structure · 86 
Structures · 10, 30, 63, 99 
Subcontractor · 6 
Submittal 

Plan, Contractor Required · 
47, 112 

Submittals · 11, 45, 81, 112, 134 
Suppliers · 69 
Surface Preparation · 10, 81, 83, 

84, 85, 86, 88 
Surge Pressure · 7, 23 
Suspension · 97 
Synthetic Resin Primer · 82 
System Shutdowns · 65 

T 

Tape · 63, 112, 114 
Tapping Sleeves · 60 
Taps · 56 
Technical Specifications · 6 
Telemetry · 20, 30 
Test Pressure · 6, 167 
Test Stations · 95, 99 
Testing · 4, 8, 64, 66, 67, 68, 72, 

106, 108 

Thermite Welds · 98 
Thickness · 76, 88, 89, 90, 104 
Thrust Blocks · 22, 66 
Tie-in · 60 
Title Block · 44 
Transmission Pipe · 6 
Trashracks · 30, 63 
Treated Water · 6, 10, 17, 23, 56 
Trees · 79 
Trench · 21, 76, 77, 78, 167 

Excavation 77 
Foundation · 77 
Plugs · 76, 77 
Width · 77 

Tunneling · See Bore & Jack 
Crossings 

U 

Urethane · 82, 84 
Utility Location · 13 

V 

Valve · 8, 23, 57, 59, 167, 168 
Gear Actuators · 57, 59 
Riser Extensions · 59 

Valve Boxes · 59 
Locking · 59 

Valves · 18, 19, 20, 23, 24, 25, 
28, 44, 45, 56, 57, 58, 59, 60, 
64, 65, 66, 86, 95, 97, 98 
Altitude · 59 
Automatic Control · 58 
Ball · 58 
Blow-off · 23 
Butterfly · 57 
Check · 59 
Combination Air and Vacuum 

Release · 24, 58, 68 
Gate · 57 
Globe · 58 

Pressure Reducing · 59 
Pressure Relief · 59 

W 

Wall · 89, 90, 167, 168 
Water · 3, 4, 6, 8, 9, 10, 17, 18, 

19, 20, 21, 23, 24, 25, 27, 44, 
63, 77, 82, 83, 84, 85, 98, 99, 
103, 111, 112, 132, 167, 168 

Water Facility Markers · 63 
Water main · 24, 25, 67 

Flushing and disinfection · 25, 
67 

Water mains 
Odor and taste testing · 24 

Water quality · 24 
Water Quality Sampling Stations 

· 24 
Water Service · 25, 167 
Water Supply · 17 
Water Supply Pressure · 17 
Water System Layout Drawing · 

44 
Water Treatment Plants · 18 
Water Usage Rates · 17 
Weighing · 105 
Wells · 18, 20 
Wet Barrel · 61, 167 
Width · 77 
Wire · 8, 9, 10, 63, 69, 103, 167 

cold drawn for reinforcing · 8, 
9, 10, 69, 103, 167 

Wire Reinforcement · 103 
Wood · 8 
Work · 6, 69, 70, 88, 100, 103, 

105, 106, 110, 112 
Working Days · 6 
Working Hours · 7 
Working Pressure · 7 
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