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SERIES 100 – GENERAL INFORMATION 
 

 

 

DEFINITIONS 

 

In these standards, the following names shall have the following definitions: 

 

APPROVED - means accepted or acceptable under an applicable specification, drawing, notes, 

plan, or standard stated or cited in these Design and Construction Standards or accepted as 

suitable for the proposed use under procedures and authority of the Town Manager or their 

authorized agent. 

 

BIOSWALE (BIORETENTION OR INFILTRATION TRENCH) - drainage features constructed to 

maximize storm water retention while concurrently filtering pollutants, silts, and debris and 

replenishing the natural water aquifer. 

 

BUILDING DRAIN - that part of the lowest piping of a drainage system which receives the 

discharge from soil, waste and other drainage pipes inside the walls of the building and conveys it 

to the building sewer beginning at a point two (2) feet outside the building wall, as measured 

along the pipe line. 

 

BMP (BEST MANAGEMENT PRACTICES) - good housekeeping practices that are implemented in 

the Storm Water Pollution Prevention Plan (SWPPP), and other storm water control programs. 

 

BUILDING (STRUCTURE) - is a structure built, erected and framed of component structural parts 

designed for the housing, shelter, enclosure, or support of persons, animals or property of any 

kind. 

 

CONTRACTOR - any contractor licensed by the State of California to enter into contracts for and to 

perform the work of installing sewer under Town jurisdiction, or the owner of private property 

doing his own house sewer work on his private property only. 

 

EARTHWORK CONSTRUCTION - includes preparational construction of roadway, sidewalk, utility 

trenches, foundations, park area facilities, storm water features, and the safe implementation of 

related construction.  

 

GRADE - 1) the slope or fall of a line of pipe in reference to a horizontal plane.   2) the vertical 

location of the ground surface. 
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LID (LOW IMPACT DEVELOPMENT) - systems and practices that use or mimic natural processes 

that result in the infiltration, evapotranspiration, or filtering of storm water to help protect water 

quality.  

 

OTHER SPECIFICATIONS - wherever in these standards other specifications are mentioned, it shall 

be understood that the materials or methods mentioned therewith shall conform to all 

requirements of the latest revision of the specifications so mentioned. 

 

PLUMBING SYSTEM - all plumbing fixtures and traps, or soils, waste, special waste and vent pipes 

within a building and to a point two (2) feet outside the building foundation thereof. 

 

SEWERS - 

 

 Building Sewer - that portion of the service sewer between the lateral sewer and the point 

of connection to the building drain of the structure. 

 

 Lateral Sewer - that portion of the service sewer (4" diameter minimum) within a public 

road right of way or easement.  (That portion between the main sewer and the property 

line, or the edge of the easement) and terminating in the building sewer. 

 

 Main Sewer - (Public Sewer) a public sewer which has been or is being constructed to 

accommodate one (1) or more service sewers. 

Service Sewer - the privately owned and maintained (4” diameter minimum) sewer line 

which links the sanitary or waste plumbing (building drain) of a house or other building 

with the main sewer. The service sewer begins at its point of connection with main 

sewer and terminates at its point of connection to the building drain and includes the 

lateral sewer and the building sewer. The point of connection to the building drain shall 

be two (2) feet or less form the point where the plumbing first extends outside the 

foundation.  

Trunk Sewer - a public sewer which has been or is being constructed to accommodate 

more than one (1) main sewer and is not used for building sewer connections.  

TOWN - The Town of Windsor (TOW), a municipal corporation in the County of Sonoma, State 

of California.  

TOWN ENGINEER - The Town Engineer or their authorized agent acting within the scope of his 

or her authority.  
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PERMITS - prior to performing construction including Building, Earthwork, trenching, all utility, and 

any work that could impact public safety – a Building permit, Encroachment permit, and all other 

required permits from other agencies is required.  

 

The Developer, Agency, Homeowner (Applicant) shall contact the TOW Public Works Department 

and/or Building Department for permit application, procedure and review. 

 

All permits and plans must be reviewed, approved, signed, and dated by the TOW Building Official, 

Town Engineer, or their representative prior to commencing any construction activity. All fees shall 

be paid prior to performing permit related activity or before any meter is set and connected.  

 

No building sewer or lateral sewer shall be installed, altered or repaired nor any connection made 

thereto, until a permit for the work has been obtained from the Town and the necessary fees paid. 

 

Sewer permits can be issued prior to main line construction but trenches and laterals cannot be 

constructed or inspected until all main line constructions is completed, tested and approved by the 

inspector and accepted by the Town. 
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GENERAL 

 

Street design and construction shall conform to Caltrans Standards except as amended by these 

Town Standards. 

 

Street and right-of-way, widths, curb return radii, curb, gutter, sidewalk and handicap ramp 

dimensions shall be as shown in the Town Standard Drawings. 

 

Street classifications and widths shall be those shown in the General Plan as amended. 

 

DESIGN 

 

1. Geometrics 

 

Minimum cross slope shall be 2%.  Maximum cross slope shall be 4% except for traveled ways of 

major collectors and arterials which shall not exceed 3%. 

 

Minimum street grade with curb and gutter shall be 0.5%. 

 

Minimum street grade without curb and gutter shall be 0.7%. 

 

Vertical curves shall be used to connect grade profiles where the algebraic difference in grade 

rates exceeds one percent.  The length of vertical curve required shall be determined by the 

following sight distance requirements using Caltrans design practices.   

 

Minimum centerline curve radius shall be 250 feet. 
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Miscellaneous 

 

Where connecting to existing streets, saw cuts shall be a minimum of one foot (1 ft.) into the 

existing structural section asphalt. 

 

Barricades shall be placed at the ends of stubbed streets. 

 

Temporary asphalt conforms meeting handicap requirements must be placed at the ends of 

sidewalk except where right-of-way or unmitigable physical obstruction exists.  Wood barricades 

shall be placed in those cases. 

 

2. Striping and Marking 

 

Arterials and collector streets shall be striped, marked and signed in accordance with State 

Standards.   

Crosswalks, stop bars and other markings shall be thermoplastic except for bicycle path markings, 

which shall be painted. 

 

Where local streets intersect collectors or arterials, the local streets shall have no less than 50 feet 

of centerline marking, Detail 23 or Detail 21 (thermoplastic). 

 

Centerlines of knuckles will be striped from 50 before the BCR to 50 past the ECR, Detail 23. 
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DESIGN 

 

1. Drainage Design  

 

Drainage facilities shall be constructed to meet Sonoma County Water Agency criteria. 

 

The minimum slopes of pipes allowed are: 

 

 Diameter        Minimum Slope 

 

     15"          0.00375 

     18"          0.0030 

     24"          0.0020 

     30"          0.0015 

     36"          0.0012 

     42"          0.0009 

     48" and larger        0.0008 

 

Storm drain pipes within Town maintained roads shall be minimum 18" diameter, except laterals 

may be 15" in diameter. 

 

Minimum cover over pipe shall be 24".  For pipes with less than 24" cover in traveled way Class 5 

pipe and "D" load calculations are required.  The maximum allowable cover shall be limited to 11 

feet for all pipe sizes.   
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PURPOSE 

 

To provide guidelines for design of projects for the sewer utility projects and thereby reduce the 

time required for plan processing.  These guidelines do not include, but may reference, those 

additional conditions which may be promulgated by all other pertinent ordinances, codes and 

official policies set forth by the Town or other government agencies.  These guidelines are 

intended to establish minimum acceptable design criteria.  More stringent requirements may be 

imposed by the Town Engineer based on specific project conditions. 

 

It is the responsibility of the design engineer to initiate written requests for approval of any design 

concepts that differ with these criteria, to verify additional requirements imposed, to perform any 

necessary calculations or studies and to resolve specific design problems with the appropriate 

agency, Department or Division. 
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SEWER SYSTEM 

 
1. Requirements for Improvement Plans and Subdivision Maps 

 
A. Provide a detailed utility plan showing onsite and offsite sewer systems and their 

connections to existing Town maintained sewer facilities. Show any septic systems existing or to be 

abandoned. 

 
B. For subdivisions, annotate the local agency information sheet of the Subdivision Map with 

information that is needed to notify property owners of requirements for connection to Town 

Sewer System. These include, but are not limited to: 

 
1. Payment offers prior to issuance of Building Permits; 

2. Lots requiring installation of sewer backflow protection; 

3. Private sewage grinder pumps; and 

4. Public sewer access requirements such as gates or access roads. The appropriate 

information may be obtained from the Town Engineer. 

 
C. It is common for a project on one property to be dependent on the construction of sewer 

by another project or phase of the same project. Sewer system designs shall incorporate any off-

site sewer that is required for the connection to an existing public main. 

 
D. In general, sewer mains must be designed at least across one-half of the property frontage 

or to the most upstream service connection, whichever is greater; or 

 
E. Where the project is required to provide new street improvements over the sewer  

alignment and the sewer will serve properties upstream of the  project, the sewer main must be 

designed across the full property frontage or to the limits of the street  improvements, whichever is 

greater. 

 
2. Sewer Mains - General 

 
A. Sewer systems shall be designed in public streets whenever possible. When not in public 

streets, the following conditions must be met: 

 
1. Ductile iron pipe must be used from manhole to manhole when outside of 

roadways; and 

2. In general, lateral connections will not be allowed in easements but, where 

necessary, must be accessible and easy to locate; and 

3. Bolt-down lids are required on all manholes located in easements, on school 

grounds, through parks and on any trunk sewers larger than 12 inches diameter. 

 
B. Private sewer systems vs. public sewer systems - In general, public sewer systems shall be 

used only when they serve multiple lots and suitable access can be provided for maintenance 

reasons. Private sewer systems will only be used when they serve single lots or when they serve 

multiple lots and adequate access cannot be provided for public maintenance purposes.  
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C. Extent of sewer main improvements shall include any offsite downstream sewer system 

improvements needed to serve the project.  All improvements must be shown on the improvement 

plans, including upgrades to existing mains that may be required as a result of an approved capacity 

study or modeling effort. 

 

D. When a sewer main extension ends at a manhole and the sewer will be extended further in 

the future to serve future developments, the design shall include a 3 foot long section of sewer 

main stubbing out of the manhole in the direction of future development with a plug or cap for 

future connection. 

 

E. Streets with both water and sewer mains must be at least 20 feet wide (face-of-curb to 

face-of-curb.)  Streets with one utility (water or sewer only) must be at least 16 feet wide. 

 

 
3. Connection to an Existing Public Sewer 

 
A. Unaccepted connections of new mains to existing mains should be isolated from the 

collection system by a positive sealing plug.  This plug shall be installed in the outlet of the closest 

manhole on the new main to the existing main.  All labor and expense for this shall be borne by the 

contractor. Failure to comply with this requirement may result in administrative civil penalties as 

specified in Section 12-4-260 of the Town’s Municipal Code. 

 
B. A proposed sewer design must show a point of connection to an existing public sewer 

main.  Sewer system designs shall incorporate the design of any off-site sewer that is required for 

the connection to the public main.  Appropriate portions of prior Town approved plans shall be 

referenced in the plans for the proposed improvements.  If easements from third parties are 

needed for the proposed offsite sewer construction, those easements must be secured by the 

applicant before approval of the tentative map.  Tentative map applications will not be deemed 

complete without secured off-site easements. 

 

C. Connect new mains to the existing mains at existing manholes or by constructing a new 

manhole at the point of connection. 

 

D. Where an existing sewer main is to be extended, remove the existing plug, cleanout, or 

rodding inlet and, unless the new connection is in close proximity to an existing manhole, install a 

new manhole. The main may be extended without installation of a manhole only if it is on the same 

line and grade, the pipe size and material are the same, and the manhole spacing is adequate. 

 

E. Elevations of inverts on sewer mains connecting to existing sewer mains will be as follows: 

 
1. Side sewer mains connecting to an existing main at an angle of 30 degrees or 

greater shall have an invert grade at least 0.1' higher than the existing. 

2. Connect sewer mains so that the crown of the smaller main is no lower than the 

crown of the larger main. 

3. Connections to Trunk Sewers will be made so that the invert grade of the new 
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main will be no lower than the crown of the Trunk Sewer. 

 
4. Materials 

 
A. Gravity sewer mains shall be Polyvinylchloride (PVC) SDR35 or SDR26; or ductile iron pipe. 

 
B. Proposed materials for construction of 18" and larger diameter gravity mains require Town 

Review and Town Engineer's approval. 

 

C. If a gravity sewer main is installed outside of a paved roadway, ductile iron pipe is required. 

 

D. All ductile iron pipes shall be polyethylene encased. 

 

E. Use of Asbestos Cement Pipe is NOT allowed under any circumstances. 

 

F. Sewer force mains shall conform to the materials requirements for water mains. 

Non-metallic pipes require tracer wire (Section V. General Construction Notes 4) 

 
5. Alignment 

 
A. All sewer mains shall be designed to follow the separation standards as specified in Section 

64572 of the California Code of Regulations Title 22.  Any sewer main not meeting the separation 

requirements as specified in Section 64572 shall apply for a waiver from the State Water Resources 

Control Board, Division of Drinking Water in accordance with Section 64551.100 of Title 22. 

 
B. Public sewer mains outside the public street shall be kept to a minimum. 

 

C. Horizontal separation from storm drains shall be minimum five feet clear, except at 

crossings. 

 

D. Horizontal separation from other utilities, such as gas, underground electric, underground 

television cable, etc., shall be a minimum of four feet clearance between the pipes, except at 

crossings. 

 

E. Horizontal and vertical curves in gravity sewer mains will not be allowed unless specifically 

authorized by the Town Engineer. 

 

F. In general, public sewer mains shall run parallel to street centerlines.  All public mains to be 

a minimum five feet clear from all structures, building overhangs, gutters, property lines or edge of 

easements, and 3 feet clear from all monuments and lips of gutter.  The alignment shall be 

designed so that 48-inch manholes are centered a minimum of 3 feet from the lip of gutter and 60-

inch manholes are centered a minimum of 4 feet from lip of gutter. 

 

G. In curved streets, the design of the sewer system shall be such that the sewer alignment 

shall stay on one side of the centerline to allow installation of other facilities without transverse 

crossings.  Provide an alignment such that no part of the sewer main is less than 1 foot from the lip 
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of gutter. 

 

H. All sewer main trenches that are parallel to, and deeper than the footing of any adjacent 

structure must be at least 45 degrees from the footings as required by the Uniform Plumbing Code. 

 Any exceptions must be approved in writing by the Town Engineer. 

 

6. Size 

 
A. Mains shall be sized to provide adequate capacity and a minimum 2 feet per second 

velocity. 

 
B. The minimum public sewer main shall be 8-inches in diameter. 

 

C. The minimum private sewer main is 6-inches in diameter. 

 

D. Public sewer mains will be sized to serve the entire tributary area at buildout densities 

conforming to the General Plan.  Engineering studies may be required to provide trunk and/or 

collection system calculations, or a wastewater model may be required. 

 

E. Design flows shall be based on the following criteria: 

1. Use population densities as shown in Table 1, “Sewer Contribution Table.”  

Average domestic flow shall be 125 gallons per person per day. 

2. Multiply average flow as determined in Table 1 by the Peak Load Factor from Table 

2, “Sewage Peak Load Factor vs Population”, to obtain the design flow. 

3. Pubic sewers shall be designed to carry infiltrated water at the rate of 7% of the 

design flow in addition to the design flows as calculated per (2) above. 

 
7. Cover 

 
A. Minimum cover for all gravity sewers shall be 24-inches. 

 
B. Where cover is less than 36-inches, ductile iron pipe must be used.  A design exception 

must be approved by the Town Engineer for all sewer mains with cover less than 36-inches. 

Additional measures may be required.  These may include, but not be limited to, concrete 

encasement or flowable backfill. 

 

C. Cover over a sewer main is defined as the distance from the top of the pipe to finished 

grade. 

 

 
8. Manholes and Cleanouts 

 
A. A manhole is required at every horizontal or vertical change in alignment. 

 
B. The maximum distance between manholes shall be 300 feet. 
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C. A manhole is required at the end of every main, except as otherwise specific in "D" 

below. 

 

D. Cleanouts may be installed in lieu of manholes at the end of a sewer main where the 

distance is less than 200 feet to the nearest manhole and the sewer main size is 8" or less. 

 

E. The number of manholes shall be minimized. 

 

F. 60-inch diameter manholes are required for all sewer mains larger than 18-inch in 

diameter, or deeper than 8 feet. 

 

G. Private sewer mains must connect to the public sewer main at a manhole. 

 

H. Provide sufficient drop in pipe inverts through the manhole to compensate for energy 

loss caused by a change in the alignment.  A minimum drop of 0.10 feet is required for 

deflection angles greater than 30 degrees. 

 

I. When pipe size increases in a manhole, the inlet crown shall be at least as high as the 

outlet crown. 

 

 

J. Manholes will be designed such that the angle in the horizontal plain between the 

downstream and any incoming sewer is a minimum of 90 degrees. 

 
9. Drop Manholes 

 
A. Sewer system designs shall minimize the number of drop manholes. 

 
B. Standard drop manhole installations are required when the drop in the manhole is 

greater than 2 feet. 

 

C. When one drop connection is required in a manhole, a 60-inch diameter manhole shall 

be used.  When two or more drop connections are required in one manhole, a 72-inch diameter 

manhole shall be used. 

 

10. Accessibility 

 
A. Manholes shall be located in paved roadways wherever feasible. 

 
B. All-weather vehicle access is required to every manhole. 

 

C. Sewer easements shall be a minimum of 15 feet in width. 

 

D. All access roads shall be a minimum 12 feet in width. 



 

  
PART I – DESIGN GUIDELINES & DESIGN CRITERIA 

SERIES 400 –SEWER SYSTEM DESIGN STANDARDS 

400 - 7 

 

 

E. Acceptable types of all-weather access roads are: 

1. 6-inches of blue shale for slopes up to 10%. 

2. 2-inches of hot mix asphalt on 6-inches of Class 2 aggregate base for slopes in 

excess of 10%. 

 
F. All access roads longer than 100 feet must have an approved turn-a-round. 

 
G. The maximum grade allowed at any point on an access road shall be 15%.  The maximum 

cross slope shall be 5%. 

 

11. Slope 
 

A. Design all gravity sewers to achieve a minimum velocity of 2 feet per second when flowing 

full.  Use n = 0.013 for new PVC pipe.  Use n = 0.015 for the existing system if the material is not PVC 

or is unknown. 

 
B. The sewer shall be designed with a slope able to serve the entire tributary area being 

served by the pipe.  The preferred minimum slope is 0.5%. Where conditions require, flatter slopes 

may be approved by the Town Engineer, in accordance with the flowing: 

1. 8-inch sewer minimum slope shall be 0.35% 

2. 12-inch sewer minimum slope shall be 0.20% 

3. 15-inch sewer minimum slope shall be 0.15% 

 
C. The maximum slope of any sewer main shall be 15%. 

 
D. Slopes through manholes: 

1. When sewers of uniform slope pass through a manhole, the slope will be 

maintained through the manhole and the invert of the center of the 

manhole shall be specified on the plans. 

2. When sewers change slope at a manhole, incoming and outgoing invert 

elevations shall be specified on the plans. 

3. Sufficient drop through a manhole shall be provided to compensate for 

energy losses caused by change of alignment.  A minim of 0.1 feet is 

required for a change of alignment greater than 30 degrees. 

 

12. Sewer Laterals 

 
A. Provide a separate sewer lateral for each lot. 

 
B. Each building shall have an independent connection to a sewer main except where the 

Town Engineer determines that it will not be detrimental to the interest of the applicant or the 

Town.  Multiple structures may be connected to the same building sewer lateral when located 

on the same parcel.  When more than one residential or commercial lot is served by a single 

lateral, the lateral must meet the private sewer main standards and be privately maintained. 
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The applicant for multiple connections to the same building sewer shall provide a to-scale 

prepared plan.  Preparation of the plan by a California licensed professional Civil Engineer is 

recommended but not required.  The plan shall show the following: 
1. The location of all physical features such as buildings, trees, creeks, paved areas, 

building drain outlets, etc. 

2. Existing and proposed sewers, including size, alignment, lengths, grades, 

elevations, cleanouts, etc. 

3. Ground elevations at critical points sufficient to determine that the system is 

capable of serving all buildings, while maintaining adequate grade and cover.  All 

elevations shall be on National Geodetic Vertical Datum (NGVD). 

 
C. Calculations shall be submitted with plans verifying adequacy of piping size for proposed 

fixture unit loading.  See the California Uniform Plumbing Code for criteria. 

 
D. All laterals must connect to the sewer main with a wye connection.  All bends, where 

permitted, shall be made with long radius fittings. 

 
E. Minimum slope of sewer laterals shall be 2% or ¼-inch per foot, unless otherwise 

approved by the Town Engineer. 

 

F. Sewer Laterals shall be sized in accordance with the latest edition of the California 

Uniform Plumbing Code, but in no case shall be smaller than 4-inches. 

 

G. Whenever a building has a finished floor elevation of 12-inches or less above the rim 

elevation of the nearest upstream manhole or cleanout, a backwater check valve shall be 

installed in the building sewer lateral at a location approved by the Town Engineer.  Backwater 

check valves shall be cast iron or cast bronze.  Backwater check valves shall be approved by 

Town Engineer prior to installation.  All backwater check valves shall be privately owned and 

maintained. 

 

H. Cleanouts shall be the same size as the line they are intended to serve and shall be 

provided as follows: 

1. At the point of connection to the building drain. 

2. At any single turn greater than forty-five (45) degrees. 

3. At intervals along the building sewer lateral when the cumulative total of 

deflections from the point of connection to the sewer main or from another 

cleanout exceeds forty-five (45) degrees. 

4. At intervals, not to exceed one hundred (100) feet along the building sewer. 

5. Cleanouts shall be extended to grade and protected by "Christy" F-8 curb valve 

boxes, or equal, except that in areas subjected to traffic or where located in traffic 

areas or sidewalks, "Christy" G-5 traffic valve boxes, or equal, with cast iron lids 

shall be used.  These cleanouts located in traffic areas shall have a 12 inch deep 

concrete collar poured around the valve box with a minimum outside diameter of 

at least 20 inches greater than the OD of the top of the box. 

 
I. Lateral sewer piping and construction shall conform to Town Standard Plan No. 411 and 
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the requirements contained herein. 

 

Private sewer laterals shall be a minimum of 4-inches in diameter and shall be one of the 

following: 

Ductile Iron Pipe, ANSI A21.51 

Acrylonitrile-Butadiène-Styrène (ABS Pipe SDR 35)  

Polyvinylchloride (PVC Pipe SDR35)  

 

The pipe manufacturer's written instructions shall be closely followed in all piping 

installations. 

 

Any gas, water or electric services or other pipes paralleling a sewer pipe shall be 

separated from said sewer pipe by a minimum horizontal clear distance of 18-inches.  Such 

pipes placed in the same trench as a sewer pipe, if above the elevation of said sewer pipe, 

shall be placed on a solid shelf excavated at one side of the common trench.  The bottom 

of any water service pipe placed in the same trench as a sewer pipe shall be at least 12-

inches above the top of said pipe. 

 
J. Where an existing building is disconnected from a septic tank and reconnected to a new 

sewer service, the connection to the new sewer shall be made within 5 feet of the building.  No 

portion of the existing piping from the building drain to the septic tank shall be utilized for 

connecting to the new service sewer unless said piping is exposed and tested to permit the Town to 

determine that it meets all of the Town's requirements for new construction. 

 
K. When an application is made to connect to an existing building sewer lateral, constructed 

prior to 1970, or if the Town has reason to believe that the sewer lateral is deficient in any respect, 

the Town Engineer may require the contractor to excavate and/or test the sewer prior to 

connection, and to repair or replace the sewer lateral, if necessary, to make sure that it complies 

with these sewer standards. 

 

L. Sewer laterals shall be located on the property frontage, defined as either the front or side 

property line of a parcel that abuts a street. 

 

M. Sewer laterals shall not be located in easements when gravity service can be provided to 

the property frontage. 

 

N. All sewer laterals, from the property line or edge of easement to the point of connection 

with the main line or manhole, will generally be perpendicular to the curb alignment or easement 

and will have an angle of intersection with the downstream section of sewer of no less than 90 

degrees.  No lateral alignment adverse to the flow of the main will be allowed. 

 

O. Locate sewer laterals outside of driveway areas whenever possible.  In general, sewer 

laterals shall be in the center third of a lot when driveway locations are unknown, and a minimum 

of 10 feet from trees whenever possible. For hillside areas, sewer lateral shall be on the low side of 

the frontage when not in a proposed driveway. 
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13. Proximity to Wells 

 

Building sewers shall not be located closer than 50 feet from an individual domestic well.  

However, said clearance can be reduced to 25 feet if the building sewer is constructed of cast iron. 

 Where special hazards are involved, the distance required shall be increased, as may be directed 

by the Sonoma County PRMD Well and Septic Division.  Also, see Bulletin # 74 "Water Well 

Standards", State of California, the Resource Agency Division of Water Resources for additional 

requirements. 

 

14. Abandonment of Sewer Mains and Services: 

 
A. When a sewer pipe is to be abandoned within specific limits, all sewer structures, pipes and 

appurtenances within said limits shall also be abandoned.  All pipes abandoned within 3 

feet below subgrade shall be removed and disposed of.  Pipes lower than 3 feet below 

subgrade shall be either removed, or the ends of all pipes shall be filled at the ends with 

concrete slurry and plugged.  For all sewer lines 12-inches in diameter or larger, or for any 

sewer line that crosses a creek or sensitive area, all sewer pipes shall be backfilled with 

CLSM. 

 
B. Any existing sewer mains and service laterals that will not be used shall be abandoned and 

the following must be noted on the Improvement Plans: 

6. Sewer laterals in streets that have been constructed or have had an asphalt overlay 

within the last five (5) years shall be plugged behind the curb line or outside the 

edge of pavement. 

7. Sewer laterals in streets that have not been constructed or received an asphalt 

overlay in the last five (5) years shall be abandoned by excavating at the main, 

removing the wye, and repairing the main per current Town Specifications. If the 

connection to the main is a tap or saddle, it shall be removed and a full circle repair 

clamp installed.  When a wye is removed that is within 18-inches of a pipe joint, 

the repair will be extended to include the joint. 

 

15. Easements 

 
A. An easement must be provided over any public sanitary sewer when it is installed outside a 

public right-of-way. 

 
B. The easement must be a minimum of 15 feet wide if it only contains a sewer main, or 20 

feet wide (or wider, as determined by the Town Engineer) if it contains another facility, such as 

water, storm drain, or other utility. The easement shall be dedicated as a "public sewer easement" 

to the Town if it contains sewer only. It will be dedicated to the Town as a "public utilities 

easement” if it contains more than one utility. 

 
C. Easements must be configured to encompass all publicly-maintained appurtenances, such 

as service laterals up to the cleanout, and shall be generally centered above the facility.  Separate 

access easements may be required, depending on site conditions.  When sanitary sewers are to be 
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installed along a property line the easement shall be wholly contained on one parcel. 

 
D. All property restrictions placed as a result of dedication of easements shall be so noted on 

the supplemental sheet of the Final or Parcel Map, or on the Easement Deed if the easement is not 

dedicated as part of a land division. Typical required notes, as applicable, are as follows: 

 
1. No structures may encroach on, above, or below the surface of the ground in any public 

easement. This includes footings of foundations, eaves from the roof of any adjacent 

structure, pools, ponds or outbuildings on slabs or foundations. Decks, sheds, or other 

structures which may be easily removed for maintenance of the sewer system may be 

allowed at the discretion of the Town Engineer. 

2. No trees may be planted in a public sewer easement without first obtaining 

approval of the Town Engineer. Trees may be allowed to the extent that damage 

to the sewer system does not occur from root intrusion and adequate access can 

be provided for maintenance and repair vehicles. 

3. The Town will not be responsible for repairs or replacement of trees, landscaping 

or structures not specifically approved by the Town Engineer. 

 

16. Sewer Force Mains 

 
A. Locator boxes shall be placed at every horizontal change in alignment or at a minimum 

of 500 foot spacing. No. 12 insulated copper wire shall be laid on top of, and along the entire 

length of all non-metallic pipe, and will be extended to the surface at all box locations and 

manholes sufficient for locator equipment to be attached.  The wire shall be fastened to the top 

of the pipe so as not to be displaced or broken during backfilling (e.g. affixing the wire to the 

pipe with duct tape at approximately 10 feet intervals.) 

 
B. Boxes shall conform to valve box requirements per the Water Standard Plans with the 

lids clearly marked “sewer." 

 

C. Private force mains must connect to the sewer system and may not discharge directly 

into sewer manholes.  Public force main connections must be detailed on the plans and also may 

not discharge directly into sewer manholes. 

 

D. Provide details for a swab launching station for force main preventative maintenance. 

Launching facility will be detailed on lift station plans and must accommodate using lift station 

pumps for propulsion. Provide necessary isolation valving. 

  

17.  Industrial Waste Discharge Permits 

 
A. Most commercial uses require Industrial Waste Discharge Permits. 

 
B. Required grease traps, grease and sand traps, grease interceptors, and sampling 

structures or appropriate references to Town Standard Plans must be shown on the plans 

submitted for permit approval. 
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C. Trash enclosures and other outdoor pad areas used for washing will be plumbed to the 

sanitary sewer system at grease interceptor or other connection point approved by the Town 

Engineer. Preventive measures will be taken to eliminate the intrusion of any rainwater or 

surface runoff into the sewer system to comply with California Building Code 1101.3.   

 

D. A fixed roof will be installed over the wash area.  The Town Engineer may consider 

alternatives to a roof where it is not feasible. 

 

18.  Lift Stations 

 
A. General Requirements  

1. Lift Stations will not be allowed where an acceptable gravity route exists. 

2. Design the lift station to serve the entire tributary area at build-out and with 

appropriate peaking and infiltration allowances.  See Tables 1 and 2 following 

for design flows and peaking factors. 

3. Lift stations must be site designed vertical, dry pit, using non-clogging, 

submersible centrifugal pump. 

4. Pumps shall be single speed, and capable of passing a 3” diameter sphere. 

5. Lift stations are not allowed in the public right of way. 

6. Lift stations must be completely fenced for security. 

7. Provide a 12-foot paved access road with double swing gate to allow service 

vehicles to be parked off the street and clear of sidewalks.  Turnarounds are 

required for pump stations constructed on heavily travelled streets. 

8. Provide 1-inch minimum water service at pump station site. 

9. Provide calculations to determine the need for hydrogen sulfide suppression. 

10. Provide a minimum of two pumps and controls to alternate lead and lag 

pumping.  The Town Engineer may require three or more pumps in a lead, lag 

standby arrangement. 

11. For each type of pump, provide one spare rotating mechanism.  Pump types and 

manufacturer shall be approved by the Town. 

12. Provide one set of routine service replacement parts such as wear rings, 

bearings and seals. 

13. Provide meters to record run time for each pump. 

14. Provide flow meter for the discharge of the pump station. 

15. Design of lift station enclosure shall be coordinated with the Town Building 

Official and Fire Service with respect to occupancy class and electrical and HVAC 

system designs. 

16. As applicable, all pump stations shall be designed to include connection to the 

Town’s SCADA system. 

17. Testing of the pump station shall be done with Town personnel prior to 

acceptance of the improvements.  Testing shall include controls, pumps, 

switching from lag/lead, volume of water pumped, verification of remote SCADA 

control, functionality of rails and pump removal, operation of all valving, water 

tightness of wet well, grouting of all pipes penetrating wet well walls, float 

operation and verification of auto on and off functions, power connections and 

other testing as may be required by Town Engineer. 

18. Operational manuals shall be included prior to acceptance of the improvements.  
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TABLE 1 
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TABLE 2 
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PURPOSE 

 

To provide guidelines for the design of water utilities projects and thereby reduce the time 

required for processing the plans.  These guidelines do not include, but may reference, additional 

conditions which may be promulgated by all other pertinent ordinances, codes, and official policy 

set forth by the Town.  These guidelines are intended to impose minimum acceptable design 

criteria.  Requirements that are more stringent may be imposed at the discretion of the Town 

Engineer based on specific project conditions. 

 

It is the responsibility of the design engineer to initiate written requests for approval of any design 

concepts contrary to these criteria, to verify additional requirements imposed, perform any 

necessary calculations or studies, and resolve specific design problems with the appropriate 

agency and/or District. 

 

WATER SYSTEM 

 

1. Materials 

 

 A. Service laterals shall be constructed per applicable Town standards. 

 

B. 6-inch thru 12-inch water mains shall be Polyvinyl Chloride (PVC), Pressure Class 

150, DR18 per AWWA Standard C900, minimum, or ductile iron pipe, Pressure Class 350 
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per AWWA Standard C151, minimum.  Where the normal static pressure exceeds 100 psi, 

ductile iron pipe or PVC Pressure Class 200, DR 14 must be used. 

 

C. 14-inch, 16-inch, or 18-inch diameter water mains shall be ductile iron pipe per 

AWWA Standard C151 or PVC per AWWA Standard C905, DR25 with a pressure rating of 

165 psi or as shown on plans and specifications. Where the normal static pressure exceeds 

100 psi, ductile iron pipe or PVC per AWWA Standard C905, DR 18 with a pressure rating of 

235 psi must be used. 

 

D. 20-inch diameter and larger water mains shall be concrete cylinder pipe, wrapped 

steel pipe, or ductile iron pipe. 

 

 E. Asbestos cement pipe shall not be allowed under any circumstances. 

 

F. Ductile iron pipe must be polyethylene encased and have approved cathodic 

protection. (See Section 12A, Special Conditions) 

 

2. Alignment 

 

 A. Typical alignment shall be in accordance with the provisions of STD. PLAN NO. 502. 

 

B. Public water mains outside the public street are not allowed without special 

permission from the Town Engineer. 

 

C. Minimum allowable radius for 8-inch diameter water mains is 250 feet and for 12-

inch diameter water mains is 350 feet. 

 

D. New mains must match the grade and centerline offset of existing water mains 

where possible. 

 

 E. Maintain a constant distance from centerline wherever possible.  

 

 

 F. Install felt expansion material between pipes with 1-inch or less vertical clearance. 

 

G. Minimum clear horizontal separation from existing gas, electrical, and telephone 

lines shall be 3 feet between outside diameter of pipes. 

 

H. Minimum clear horizontal separation from a metallic pipeline with an induced 

current shall be 5 feet. 

 

 I. Minimum clear horizontal and vertical separations from a sewer, recycled water or 

storm drain shall be per Section 64572 of Title 22 California Code of Regulations 

and per STD. PLAN NO. 414. 
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3. Size 

 
A. Water mains must be sized to meet minimum Fire Code requirements. (See Section 8, Fire 

Hydrants) 

 

B. For residential or commercial installations, public and private mains shall be a 

minimum of 8-inches in diameter.   

 

C. For industrial installations, looped systems shall be a minimum of 8-inches in 

diameter. A dead-end system requires a minimum of 12-inch diameter pipe. 

 

 D. The Town Engineer may require increased pipe size for overall system benefit. 

 

4. Cover 

 

A. Definition:  Cover is the distance from the top of the pipe to finished grade. 

 

B. Where cover is greater than 30 inches, but less than the standard cover, Class 50 

Ductile iron pipe is required. 

 

C. The minimum cover for all water main construction, under any circumstances, 

is 30 inches. 

 

D. Where cover exceeds 8 feet, special permission from the Town Engineer is 

required. 

 

E. Service laterals must have minimum cover in accordance with the approved 

standards. 

 

5. Connection to an Existing Main 

 

A. In most major streets, or in new streets, the new water main must be bored and 

jacked into place.  Conditions shall be verified with the Town Engineer. 

 

B. For connecting 2-inch diameter pipes and smaller, use a hot tap.  

 

C. Cut-in tee must be used if additional valves are required on the existing main. If the 

new lateral is larger than existing main, the tee shall be the size of the new lateral and 

reduced to the size of the existing main. 

 

D. Size-on-size taps are allowed up to 8-inch in accordance with the approved 

standards. 
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E. 12-inch size-on-size taps are allowed only under emergency situations and with the 

specific approval of the Town Engineer. 

 

F. A mechanical joint tapping sleeve for all size-on-size taps and must be used in 

accordance with approved Town standards. 

 

6. Valving 

 

A. Valve installations at intersections shall be in accordance with the provisions of 

STD. PLAN NO. 502. 

 

B. All hydrants must be on separately valved laterals which are connected to the 

public main. 

 

7. Service Laterals and Water Meters 

 

A. Size of water meter shall be determined by the Town Engineer using the current 

AWWA guidelines. 

1.  Maintain a minimum 5 feet of separation from the sewer lateral. 

2.  Meter boxes shall not be placed in driveway or sidewalks except in 

commercial applications where buildings front on public sidewalks. 

3.  Private sewer force mains shall have a minimum 5 feet separation from 

water meters, backflow preventers and detector check assemblies. 

4.  Recycled water laterals and meters shall have a minimum 5 feet separation 

from water meters. 

 

B. Residential (single unit) 

1. One meter per building or address with individual 1-inch services  

2. Where residential fire sprinklers are required, backflow devices shall be 

required to separate the systems on the site. 

 

C. Apartments 

1. Each building/complex will be master metered. 

2. Separate irrigation meters for common areas are required. 

 

D. Condominiums 

1. Each unit must be individually metered. 

2. Individual meters must be clustered. 

3. Separate irrigation meters for common areas are required. 

 

 

 E. Mobile Home Parks 

1. In parks where spaces are individually owned, separate metered services 

are required for each mobile home. 
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2. In parks where spaces are rented or leased master meters will be required. 

3. Separate irrigation meters for common areas are required. 

 

G. Commercial 

1. Size of the meter and service are based on calculations approved by the 

Town in accordance with AWWA standards. 

2. A separate meter is required for irrigation. 

3. A minimum 2-inch service lateral is required for a shell building or light 

industrial. 

4. A minimum 8-inch fire protection service is required for industrial lots and 

shopping centers and must be approved by the Town Engineer. 

5. Commercial installations will require backflow prevention.  (See Section 9, 

Backflow Devices) 

 

H.  Irrigation  

1.  Separate irrigation meters must be provided for all commercial users, 

condominiums, apartment complexes and mobile home parks.  

2.  All irrigation services must have reduced pressure backflow devices, except 

for single family dwellings. 

3.  Irrigation meter size shall be determined by the maximum flow required at 

any one control valve.  

4.  Sizing of irrigation meters shall be coordinated with the Town Engineer. 

5.  Backflow devices specified on the irrigation plan must conform to STD. 

PLAN NO. 510 and must be on the current USC Approved List of Devices.  

 

I.  Private Fire Systems  

1. Before combustible materials may be stored or constructed on site, the 

applicable Fire District must approve fire flow and access. 

2. Before a fire hydrant may be placed in service, a high velocity flush of the 

fire hydrant shall be witnessed and approved by applicable Fire District 

Personnel.  

3. Lateral size must be the same or larger than the size required for the 

sprinkler system or the private hydrant system.  

4. All private fire systems require double detector check backflow assemblies 

in accordance with STD. PLAN NO. 511 and STD. PLAN NO. 512.  

5. Double detector check backflow assemblies are required on all fire systems.  

6. On residential systems, reduced pressure backflow assemblies must be 

installed where fire system connects to the domestic water system.  

7. Fire Department connection location and configuration must be approved 

by the Fire Department.  
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8.  Fire Hydrants  

 A.  Before combustible materials may be stored or constructed on site, the Fire 

Department must approve fire flow and access. Before a fire hydrant may be placed in 

service, a high velocity flush of the fire hydrant shall be witnessed and approved by the 

Town.  

B. Location of fire hydrants must be approved by the applicable Fire District.  

C.  Each hydrant must be on a separately valved main line section.  

D. Whenever possible, locate hydrants at street intersections.  

 E.  If it is not possible to locate at an intersection, locate the hydrant near a 

property line or where it will minimize interference with property use.  

F.  Locate hydrants a minimum of 10 feet from the edge of all driveways.  

G. Residential areas 

1. Space fire hydrants every 500 foot, or as approved by the Fire Chief.  

2. Evenly distribute hydrants throughout the project.  

3.  No building may be more than 250 feet from the nearest hydrant or as 

approved by the Fire Chief.  

4.  Approximately one fire hydrant is needed for every two acres in a 

residential development.  

 

H.  Commercial and Industrial Areas  

1. General hydrant spacing shall be every 300 feet or as approved by the Fire 

Chief.  

2. Evenly distribute hydrants throughout the project.  

3.  No building may be more than 150 feet from the nearest hydrant.  

 

I.  Minimum fire flow required at all fire hydrants   

1.  Residential and commercial areas - 1,500 gallons per minute with a 20 psi 

residual. 

2.  Industrial areas - 2,500 gallons per minute with a 20 psi residual.  

3.  Or as required by Appendix Ill-A of the Uniform Fire Code, whichever is 

greater.  

9.  Backflow Devices  

A.  Backflow devices are required to be installed by State of California 

Administrative Code, Title 17. 
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B.  All backflow devices that are installed must be a reduced-pressure backflow 

device, Wilkins 975XL2, or approved equal, and must be on the USC approved list.  

C. Reduced-pressure backflow assemblies must be installed as near as possible to 

the water meter as shown on STD. PLAN NO. 510. 

D. Where residential fire sprinklers are installed, private double detector check 

valve backflow preventers are required where the fire service connects to the domestic 

service.  The backflow preventer must be accessible for testing and maintenance. 

E. Properties with private sewer lift stations must have reduced pressure backflow 

assemblies on their water systems. 

F. All irrigation services require reduced-pressure backflow assemblies. 

G. Parcels with a private well must have a reduced-pressure backflow device 

installed on each service. 

 

10. Pressure 

A. Maximum allowable main line pressure is 120 psi measured at a fire hydrant. 

B. Maximum allowable service pressure measured at a faucet is 80 psi. 

C. Minimum service pressure measured at meter is 20 psi, unless otherwise 

approved by the Town Engineer. 

D. If the service pressure exceeds the maximum of 80 psi, an individual private 

pressure regulator will be required on the service line. 

E. Fire flows must be calculated in areas of low pressure. 

F. For calculating pressures in high level zones, calculate the maximum pressure 

using the elevation of the reservoir at one half full. 

G. Pressure in the aqueduct zone shall be calculated using the high and low setting 

of pressure reducers at the aqueduct turnout. 

 

11. Specialty Items 

A. Air relief valves. 
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1. Air relief valves are required at locations in the system that are one or more 

pipe diameters higher than the remainder of the system, such as over a 

hilltop. 

2. Air relief valves are not required in residential areas if services are installed 

at or near the crown within one pipe diameter vertically of the high point. 

B.  Pressure reducing valves shall be installed to maintain overall system balance.  

C. Surge or pressure relief valves shall be installed where pressure could potentially 

reach above the maximum allowable.  

D.  Manual blow offs are required at the end of every main where fire hydrants are 

not provided.  

12.  Special Conditions  

A.  The need for cathodic protection will be determined by the Town Engineer for 

each project. This may require soils reports or other additional information.  

B.  Delineated fault zones.  

1.  Ductile iron pipe must be installed in delineated fault zones and extend to 

100 feet outside each side of the delineated fault boundaries.  

2.  Pumper connections or fire hydrants shall be installed approximately 50 

feet outside each side of the delineated fault zone. 

3.  Flextend assembly, as manufactured by EBAA Iron, Inc. of Eastland, Texas, 

or approved alternative, with valve must be installed adjacent to and on the 

fault side of the pumper connection or fire hydrant.  

4.  A valve must be located between the Flextend assembly and the fire 

hydrant or pumper connection.  

 

C.  Abandoned water mains and services.  

1.  All service laterals must be abandoned at the main; remove saddle and 

replace with a Full Circle Stainless Steel Clamp, not less than 12 inches in 

length.  

2.  Valve boxes for abandoned valves must be removed.  

3.  Abandoned mains, valves and risers located within the street structural 

section must be removed. 

4. For flanged or mechanical joint tees, remove the valve and install a blind 

flange or mechanical joint plug under Town inspection. 

5. For push-on tees, the tee, valve and concrete thrust block must be removed 

and the main repaired with approved pipe and suitable couplings.6.  All 

water mains 12 inches in diameter and larger, within the public right-of-

way, must be broken every 50 feet and filled with sand slurry. 
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7. Where a fire hydrant is to be abandoned, the hydrant barrel, break off riser, 

and check valve are to be removed, the bury is to be capped or plugged, 

and the lateral abandoned at main as stated above. Abandonments of fire 

hydrants must be approved by the Fire District.  

 

D.  Private water mains versus public water mains  

1.  Public water mains may not be constructed outside the street right-of-way 

without specific approval of the Town Engineer.  

2. Fire hydrants required on site to serve one lot will be private systems. 

3. Fire hydrants required on site to serve two or more lots, or properties, will 

be public systems. 

 

 E. Water mains installed outside of the paved roadway must be ductile iron pipe and 

shall have suitable access. 

 

 F. Regulation of Wells 

1. No new dwellings, business structures or other construction requiring 

domestic water shall be constructed within the Town without connecting to 

the Town water system.  Existing or new wells may be used for irrigation of 

lands only, subject to Town regulations. 

2. No construction placement, reconstruction, destruction or abandonment of 

any well shall occur except upon receipt by the Town of an appropriate 

permit from the Sonoma County Permit and Resource Management 

Department and in accordance with Town regulations. 
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DEFINITIONS 

 

These Recycled Water Design Guidelines and Design Criteria are to be used in conjunction with 

and referenced to the Town of Windsor’s Design and Construction Standards. In these 

standards, the following terms shall have the following definitions: 

 

Air-gap Separation - means a physical break between a supply pipe and a receiving vessel which 

shall be at least double the diameter of the supply pipe, measured vertically above the top rim of 

the vessel, and in no case less than one inch. 

 

Cross-connection means any actual or potential unprotected connection between any part of a 

water system used or intended to supply potable water and any source or system containing 

recycled or other water or substance that is not safe, wholesome and potable for human 

consumption. 

 

Cross-connection Specialist means an American Water Works Association or University of 

Southern California certified Cross-Connection Control Specialist who is approved by the Town 

Engineer. 

 

Dual-plumbed System means a system that utilizes separate piping systems for recycled water 

and potable water within a facility and where the recycled water is used for either of the following 

purposes:(a) To serve plumbing fixtures (excluding fire suppression systems) within a building, or 

(b) Outdoor landscape irrigation at individual residences. 

 

Recycled Water – normally, disinfected tertiary recycled water as defined in Chapter 3 of Division 

4 of Title 22 of the California Code of Regulations, as may be amended from time to time. 

 

Recycled Water Mains means recycled water lines and appurtenances owned, or to be owned by 

the Town (or other municipal agency).  The Town shall determine what facilities are recycled water 

mains from time to time.  The Town’s determination in regard to these matters shall be final and 

conclusive. 

 

Recycled Water Service Area means the property, or portion of property, on which recycled water 

is available from the Town for irrigation or other approved uses in lieu of potable water. 

 

Recycled Water Service Connection means the point of connection of the user’s recycled water 

service line with the recycled water main of the Town, which shall normally be the downstream 

end of the recycled water meter connection. 

 

Recycled Water Use Permit means a permit issued by the Town of Windsor to the User which 

grants permission to use recycled water and requires the User to use recycled water in accordance 

with the Town’s regulations and standards for the use of recycled water and all applicable state 

and local regulations. 
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Unauthorized Discharge means any amount of recycled water that leaves the designated use area. 

 

User’s Recycled Water Site Supervisor means a qualified person, normally designated by an 

agricultural, commercial, or industrial recycled water user, who shall be knowledgeable in the 

construction and operation of on-site recycled water facilities and irrigation systems, and in the 

applicable guidelines, criteria, standards, rules and regulations for the use of recycled water. 

WORK WITHIN TOWN RIGHT-OF-WAY  

Issuance of an Encroachment Permit and associated insurance requirements and surety (i.e. 

bonding or cash deposit) is required prior to any work within Town right-of-way.  The 

Contractor is responsible for providing all traffic control. Contractor shall obtain an 

encroachment permit from the Town of Windsor, 8400 Windsor Road, Bldg. 100, Windsor, CA 

95492-0100 before start of work. The Contractor shall comply with all requirements of the 

permit.  

 

PROCEDURES 

Contractor shall give the Town of Windsor Public Works Department 48 hours’ notice before 

starting work. Call (707) 838-1230 (Public Works Inspections) or contact at 8400 Windsor Road, 

Windsor, CA. 95492-0100 for Inspection Services.  

Work hours are limited to from Monday through Friday 7:00 A.M. to 7:00 P.M. Inspection will 

be available Monday through Friday from 7:30 A.M. to 4:30 P.M.  

All underground improvements shall be installed and approved prior to paving.  

PERMITS 

 

Contractor shall obtain all agencies required permits and pay all fees prior to commencement of 

any work. 

 

The property owner must enter into and abide by all of the terms of a Recycled Water Use Permit 

service agreement with the Town of Windsor.  This special permitting agreement must be signed 

by the property owner and approved by the Town prior to construction or installation of 

landscaping or other recycled water use improvements and connection to the Town’s recycled 

water system. 

 

PURPOSE 

 

The purpose of these Standards is to provide guidelines for the design of recycled water utilities 

projects and thereby reduce the time required for processing the plans.  These guidelines do not 

include, but may reference, additional conditions which may be promulgated by all other pertinent 

ordinances, codes, and official policy set forth by the Town.  These guidelines are intended to 
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impose minimum acceptable design criteria.  More stringent requirements may be imposed at the 

discretion of the Town Engineer based on specific project conditions. 

 

DETERMINATION OF USE 

 

The Town treats and distributes disinfected tertiary recycled water to facilities within its recycled 

water service area.  It is the policy of the Town to require the use of recycled water in lieu of 

potable water where the use or potential future use of recycled water is feasible, appropriate, and 

acceptable to the Town and applicable regulatory agencies for the purposes of landscape and turf 

irrigation, or for other permitted uses.  The Town shall determine whether a given parcel or site 

will be furnished with recycled water or potable water for non-potable use.  The determination 

shall be in accordance with the standards of treatment and water quality requirements for the 

proposed use with the intent of the Town to protect the public health, and with the availability 

and/or feasibility of making recycled water available.  The property owner must enter into and 

abide by all of the terms of a Recycled Water User’s Permit service agreement with the Town of 

Windsor.  This special permitting agreement must be signed by the property owner prior to 

construction or installation of landscaping or other recycled water use improvements and 

connection to the Town’s recycled water system. 

 

For new projects in the Town’s potential recycled water service area, the Town may require that 

landscape irrigation systems be installed so that the conversion to recycled water service may be 

initiated when recycled water service becomes available.  Such irrigation systems may be 

connected to a separate potable water irrigation service until the recycled water service becomes 

available. 

 

DESIGN INFORMATION 

 

It is the responsibility of the design engineer to identify and initiate written requests for approval 

of any design concepts contrary to these criteria, to verify additional requirements imposed, 

perform any necessary calculations or studies, and resolve specific design problems with the 

appropriate agency and/or the Town.  Before design, the design engineer/developer should obtain 

the following information from the Town: 

 

• Approval to use recycled water for the proposed system 

• Verification of the location and size of the proposed points of connection 

• Design pressures and available flow to the proposed facilities 

DESIGN OF DUAL-PLUMBING SYSTEMS 

 

“Dual-plumbed Site” refers specifically to either 1) dual plumbed buildings that have toilets, 

urinals, trap primers and other allowed uses that are served by recycled water while the remaining 

fixtures are served by potable water, or 2) single family residences that use recycle water for 

outside irrigation.  The co-existence of these two water systems requires extra caution to prevent 
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un-authorized plumbing modifications that can lead to a cross-connection between the recycled 

water and potable water systems, which is absolutely prohibited by state laws.  

 

The design of a recycled water plumbing system for a dual-plumbed building, including the 

preparation of plans and specifications, shall be under the direction of a professional engineer or 

architect licensed with the State of California and qualified to perform plumbing design work.  The 

registered architect or professional engineer shall stamp and sign the drawings.  Designers and 

installers of dual plumbed projects using, recycled water shall refer to all applicable regulations for 

“Dual-plumbed Sites”, including California Administrative Codes Title 22 and Title 24, for additional 

information on design, construction and inspection requirements. 

 

The design and plans for a dual-plumbed site shall be reviewed by the Town.  For dual plumbed 

sites, an additional site-specific engineering report is required by California Administrative Code 

Title 22 Section 60314.  An additional copy of the engineering report and set of plans and 

specifications shall be included in the submittal package to the Town.  The Town will forward the 

additional copy to the California Department of Public Heath (CDPH).  In addition to approval by 

the Town Engineer, the designer shall also obtain the approval of the CDPH.   

 

TESTING AND COMMISSIONING OF THE SYSTEM 

 

Prior to the initial connection of a dual-plumbed facility to the Town’s recycled water system, the 

owner shall have the on-site recycled water plumbing inspected and tested as outlined below for 

possible cross connections with the potable water system to verify that construction or retrofit 

work was performed correctly.  The initial cross-connection inspection and test shall be performed 

by a cross-connection specialist.  A written report documenting the successful results of the testing 

shall be submitted to the Town. 

 

ONGOING INSPECTION AND TESTING 

 

After initial connection of a recycled water service at dual-plumbed sites, periodic inspections 

must be conducted at least annually.  Such inspections shall be performed by a cross-connection 

specialist and include at a minimum, the visual inspection of all back-flow prevention devices, 

pump rooms, exposed piping, valves, pressure reducing stations, points of connection, sprinklers, 

controllers, storage facilities, signs, tags, and labeling.  The Site Supervisor’s maintenance records 

may also be inspected.   

 

Periodic cross-connection testing must be conducted at least once every four (4) years at dual-

plumbed sites, unless visual inspections or major on-site water system changes reveal a need for 

more frequent testing.  Other recycled water use sites that do not fall under the categories defined 

as “dual plumbed sites” may also be required to perform periodic cross-connection tests if the 

site’s use characteristics indicate a greater risk of potential cross-connections, or if any reuse site 

undergoes significant modifications of the potable or recycled water systems.  The Town and the 

CDPH will make the determination if such testing is required. 
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SYSTEM TESTING METHODS 

 

The Town has several approved methods for conducting the cross-connection control test.  The 

method used for the test will be based on the site considerations.  The initial cross-connection test 

used for all new use sites and for periodic testing of dual plumed buildings shall be the Town’s 

Cross-Connection Control Test Method 1, which is based on the California Pluming Code 

procedures for testing dual plumbed buildings.  The periodic cross-connection test for single family 

residences that have outside recycle water irrigation systems shall be the Town’s Cross-Connection 

Control Test Method 2, which is the method that has been developed to conduct at sites 

containing occupied residences. 

 

RECYCLED WATER FACILITIES 

 

1. Reference Codes and Standards 

 

• Town of Windsor  Municipal Code Title XII, Chapter 7, “Recycled Water Service” (Ordinance 

No. 2001-150); and Town Municipal Code Title XII, Chapter 3, Article 9, “Water Efficient 

Landscape Ordinance” (Ordinance 2009-259). 

• Town of Windsor Design and Construction Standards. 

• California Administrative Code Title 22, including Division 4, Chapter 3, “Water Recycling 

Criteria,” and Chapter 16, “California Waterworks Standards”. 

• California Administrative Code Title 17, including Division 1, Chapter 5, Subchapter 1, 

Group 4, “Drinking Water Supply – Back Flow Prevention”. 

• California Administrative Code Title 24, including Part 5 “California Plumbing Code” and 

incorporating the most recent changes of the Uniform Plumbing Code (UPC). 

• State of California Department of Public Health (CDPH), “Guidelines for Use of Recycled 

Water and Requirements” 

• California Regional Water Quality Control Board (RWQCB) Waste Discharge Permit 

Requirements. 

• California – Nevada Section, American Water Works Association (AWWA) “Guidelines for 

Distribution of Non-Potable Water”; “Guidelines for the Retrofit of Facilities Using 

Disinfected Tertiary Recycled Water” and “Manual 22 -Sizing Water Service Lines and 

Meters”; (M22) 

• University of Southern California Foundation for Cross- Connection Control and Hydraulic 

Research, “Manual of Cross-Connection Control” (USC List of Backflow Prevention Devices) 

 

2. Offsite and Onsite Facilities 

 

A. Offsite Recycled Water Facilities - Normally consists of those facilities or piping 

systems that are or will be owned, operated, and maintained by the Town of Windsor. 

 

B. Onsite Recycled Water Facilities – Normally consists of those facilities or piping 

systems located downstream of the service meter that are owned, operated, and 
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maintained by the property owner.  Onsite recycled water facilities shall be subject to rules 

and regulations set forth by the Town for recycled water. 

 

3. Recycled Water Facilities – General 

 

A. The installation and use of recycled water facilities shall be limited to those uses 

permitted by State law, and to those uses approved by the Town for the recycled water 

service area.  All recycled water facilities and use shall conform to the requirements set 

forth herein and to the most current provisions of the Town’s Municipal Code and Waste 

Discharge Permit, State regulations and all other regulatory requirements applicable to the 

use of recycled water. 

 

B. All recycled water facilities shall be separate and independent of any potable water 

system.  Cross connections between potable water facilities and recycled water facilities 

are prohibited.  This includes direct piping between the two systems, regardless of the 

presence of valves, backflow prevention devices, or other appurtenances. 

 

C. In general, recycled water shall not be installed in the same trench with other 

utilities.  Recycled pipelines shall be designed to be installed below the potable pipelines 

where these utilities run parallel to each other or cross.  In the event that it is not possible 

to maintain relative positions, special construction shall be required according to the Town 

and CDPH standards and as directed by the Town Engineer.  See Section 7 “Alignment” for 

additional separation requirements. 

 

D. Recycled water mains shall not be designed with laterals for fire hydrants, wharf 

heads, or other appurtenances that would allow recycled water to be used for other than 

approved uses unless these facilities are expressly approved by the Town Engineer. 

 

E. Recycled water mains shall not be designed with temporary connections to a 

potable water system unless expressly approved by the Town Engineer.  When permitted, 

temporary connections shall be designed according to the requirements of the Town and 

to Town standards. 

 

F. In those areas where the Town has determined that recycled water will be supplied 

in the future but is not currently available, recycled water irrigation facilities shall be 

installed as required by the Town and as detailed in these Standards.  Provisions for future 

connection to the permanent recycled water facilities shall be included in the initial 

installation of the system as directed by the Town.  In the interim, the new recycled system 

may be supplied with potable water via a temporary connection as directed by the Town.  

This temporary service connection shall be provided in accordance with Town Standards 

and shall incorporate a master backflow prevention device located and installed and field 

tested as required for a potable water irrigation system.  Connections between potable 

water mains and recycled water piping shall only be permitted when the recycled water 

piping is to temporarily convey potable water.  In the future, the property owner shall be 
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responsible for planning and constructing the system modifications to remove the 

temporary service and install to a permanent connection to the recycled system when it 

becomes available. 

 

4. Offsite Recycled Water Facilities Design Criteria 

 

A. All offsite (public) recycled water mains and associated facilities must be located in 

public right-of-way or public utility easements conforming to Town Standards and as 

approved by the Town Engineer.  The minimum width of easements shall be 15 feet if it 

only contains a recycled water main or 20 feet wide if it contains another facility, such as 

sewer, storm drain, or other utility.  Any and all rights-of-way or  easement dedications 

must be made to the Town, at the property owner’s expense prior to final acceptance of 

the project by the Town.  The property owner shall provide all legal descriptions and deeds 

and shall submit the documents to the Town Engineer for review and approval.  Easements 

shall be dedicated as a  "public utilities easement". 

 

B. Easements must be configured to encompass and allow for the maintenance of all 

publicly maintained appurtenances, such as service laterals and meters and will be 

generally centered over the facility.  Separate access easements may be required 

depending on site conditions.  When recycled water mains are to be installed along a 

property line the easement will be wholly contained on one parcel. 

 

C. All property restrictions placed as a result of dedication of easements will be so 

noted on the Subdivision Map or on the Easement Deed if the easement is not dedicated 

as part of a subdivision. 

 

D. In most major streets, or where the street surface is less than five years old, 

installations methods other than open cutting may be required.  The Encroachment Officer 

or the Town Engineer as appropriate will determine the method based on the 

requirements for the work and the condition of the existing street. 

 

E. Recycled water mains installed at a slope of 15 percent or greater will be designed 

with restrained joints.  The Design Engineer must provide adequate drainage measures to 

protect the trench from erosion. 

 

F. Offsite recycled water mains located between lots shall require an access easement 

or pedestrian walkway as determined by the Town Engineer. 

 

G. All private (onsite) recycled water mains, laterals, and privately-owned 

appurtenances must be located within the private property and shall be clearly identified 

as private on-site plans submitted for Town approval. 
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5. Onsite Recycled Water Design Criteria 

 

A. In order to protect the public drinking water supply, onsite recycled water facilities 

shall be designed to include backflow prevention on the potable water supply per the 

requirements of the Town standards.  More stringent requirements for backflow 

prevention may be required when special facilities, such as booster pumping or chemical 

injection, are shown as part of the onsite recycled water facilities on approved plans.  At a 

minimum, a reduced pressure (RP) backflow prevention device shall be provided at all 

potable water points of connection to the site according to Town STD PLAN NO. 510. 

 

B. The following restrictions apply to design and use of recycled water irrigation 

facilities: 

1. Vernal pools shall not be irrigated or disturbed. 

2. No irrigation within three (3) feet of the drip line of an oak tree. 

3. No irrigation within fifty (50) feet of any well used for domestic drinking 

water supply. 

4. No overhead sprinkler irrigation within thirty (30) feet of creeks, property 

lines of parcels not irrigated with recycled water, or traveled easements used 

by adjoining neighbors not irrigating their parcel with recycled water. 

5. Application of recycled water shall not exceed the soil absorption rate and 

result in excessive ponding or any runoff. 

 

C. Recycled water irrigation facilities shall be designed to apply irrigation water in a 

manner compatible with the vegetation, ground slope, and infiltration rates of the soil 

types and agronomic uptake rates of the plantings within the approved use area.  Where 

varying soil types are present, the system design shall be compatible with the lowest 

infiltration rate present. 

 

D. Recycled water irrigation facilities shall be designed to provide a physical 

separation between adjacent areas irrigated with potable water.  The means of separation 

shall be provided by either a separation distance of ten (10) feet, concrete mow strips, 

approved fence, or other approved means.  Where concrete mow strips or other means 

are used, they shall be shown on the plans. 

 

E. Except for recycled water delivered exclusively for agricultural use, the retrofit of 

existing irrigation facilities must meet the same requirements as new facilities (see Health 

and Safety Code 116815 (a)).  The piping materials and markings for systems designed to 

deliver recycled water exclusively for agricultural use shall be determined by the Town 

Engineer in consultation with DPH on a case-by-case basis.  

 

F. Drinking fountains, outdoor eating areas, and other similar facilities (e.g., snack 

bars) located within the approved recycled water use area must be protected from 

overspray or contact with recycled water.  Protection may be achieved by relocating the 
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irrigation system or relocating or modifying the protected facilities.  The method used to 

protect drinking fountains and other similar facilities from contact with recycled water shall 

be approved by the Town and CDPH. 

 

G. Irrigation of surface water bodies is prohibited.  Installation of new irrigation 

systems in close proximity to surface waters shall incorporate additional design features 

such as setbacks and berms as appropriate to eliminate the potential for runoff to surface 

water bodies.  Existing irrigation systems in close proximity to surface waters shall be 

inspected and adjusted to eliminate the potential for runoff prior to retrofit.  Additional 

runoff protection measures such as setbacks shall be incorporated as needed and as 

required by the Town. 

 

H. Recycled water irrigation facilities must be designed to minimize overspray and 

ponding and prohibit runoff.  Designers must specify appropriate irrigation devices to 

prevent overspray in narrow areas.  New landscape sites are subject to the Town’s “Water 

Efficient Landscape Ordinance” (Ordinance 2009-259) which includes provisions that 

assure that irrigation design will not result in significant overspray, runoff and ponding.  For 

new and retrofit sites, the following design requirements must be met to provide this 

assurance: 

1. Separate irrigation stations shall be provided with automatic system control 

devices that can be easily adjusted for different water requirements, solar 

exposures, microclimates and slopes to prevent ponding and runoff. 

2. Sprinklers shall be adjusted, or systems modified to minimize overspray on 

to adjacent pavement, sidewalks, and other non-landscaped areas. 

3. Pressure regulation shall be installed to assure operation at the 

manufacturers’ optimal operating pressure. 

4. Sprinkler heads shall have matched precipitation rates within each valve 

circuit. 

5. Rain shut-off devices shall be installed on each irrigation controller. 

6. Check valves shall be installed, where applicable, to prevent low head 

drainage. 

7. In the event that, during an irrigation system Coverage Test, noticeable 

overspray, runoff and/or ponding is observed, irrigation system 

components shall be adjusted, or removed and relocated as required to 

comply with recycled water use requirements. 

 

I. Recycled water facilities (onsite) design plans shall contain a legend showing the 

pertinent data for the materials to be used in the system construction.  For an irrigation 

system, the data shall include pipe schedules (listing pipe sizes and materials of 

construction), valve types (including quick-coupling type valves), and the following 

information for each type of sprinkler device: 

1. Manufacturer and model number 

2. Sprinkler radius in feet 
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3. Operating pressure in psi 

4. Flow in gpm 

5. Sprinkler pattern 

 

J. Recycled water facilities (onsite) design plans shall contain detailed information 

regarding existing conditions at the site and proposed improvements including the 

following, if applicable: 

1. Points of connection 

2. Routing of all pipes 

3. Gate valves 

4. Air/vacuum release valves 

5. Control valves 

6. Quick-coupling valves 

7. Blowoffs and low point drain valves 

8. Routing of control wiring 

9. Control stations and the area controlled by each station 

10. Signage plan and sign details 

11. Cross connection test station locations and detail 

12. Location of mow strips, fences, walls, or other barriers 

13. Adjacent parcels, lots, home sites, or areas irrigated with potable water 

 

K. Recycled water facilities (onsite) design plans shall clearly detail pertinent site 

improvements including backflow prevention devices, all potable water pipelines, 

buildings, walls, exterior drinking and decorative fountains, ponds, swimming pools, eating 

areas, or any other permanent facilities in the design area.  If none of the items listed in 

this paragraph are present in the design area, it shall be specifically stated on the plans that 

none exist. 

 

6. Material Requirements for Town-owned Pipes and Appurtenances 

 

Unless otherwise required by State law, the Town Municipal Code, or specified herein, the design, 

materials and construction for all off-site recycled water systems shall conform to the 

specifications for potable water systems as detailed within the Town of Windsor Design and 

Construction Standards and the Standard Construction Drawings. 

 

A. MARKING/LABELING/SIGNAGE - All recycled water mains, service laterals, 

plumbing, valves, pipes, appurtenances, irrigation parts, and associated components shall 

be: 

1. Marked and/or labeled as required by Health and Safety Code Section 

116815, which mandates that all pipes designed to carry recycled water 

shall be colored purple or distinctively wrapped with purple tape, and 

2. In addition to the above, all recycled water system components shall also 

comply with all additional marking and labeling requirements specified 

herein, including the following: 
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a. Colored pipe shall be integrally colored purple (pantone #512) and 

embossed or integrally stamped/marked with continuous wording 

“RECYCLED WATER – DO NOT DRINK” printed on opposite sides of 

the pipe. 

1)  Where purple pipe or fittings cannot be used, they shall be 

continuously wrapped with minimum 5 mil thick poly wrap 

tape integrally colored purple (pantone #512) with 

continuous wording “RECYCLED WATER – DO NOT DRINK” or 

approved equal. 

b. All buried recycled water pipes shall also have purple detectable 

warning tape approved by the Town Engineer installed a minimum 

of six inches and a maximum of twelve inches above the pipe.  The 

warning tape shall be a minimum width of three inches and include 

the wording "RECYCLED WATER - DO NOT DRINK".  The tape shall be 

centered over the pipe and installed continuous for the entire 

length. 

c. All fittings, appurtenances, and mechanical equipment shall be 

painted purple. 

3. If sleeves or bags are required or used around recycled water fittings or 

pipes, they shall be used in addition to, and not in place of, any and all 

requirements in these Recycled Water Standards.  Any sleeves or bags if 

used shall be colored purple (pantone #512) and embossed or integrally 

stamped/marked with continuous wording “RECYCLED WATER – DO NOT 

DRINK” as required and approved by the Town Engineer. 

4. Recycled water advisory signs shall be designed, labeled and located in 

accordance with the requirements of Title 22, Division 4, Chapter 3, Article 

4, section 60310 (g).  In addition, all signage shall also meet the following 

additional requirements: 

a. The installation and mounting of all recycled water signs shall 

conform to Town standard details. 

b. Signs shall be placed at all decorative fountains, at ingress and 

egress points of recycled water irrigation use areas and in dual-

plumbed buildings and any other locations required by the Town 

Engineer. 

c. Recycled water advisory signs for dual plumbed buildings shall 

include room entrance signs, equipment room signs, and valve 

access door signs that conform to the requirements of the California 

Plumbing Code, Chapter 16A for Recycled Water Systems. 

5. Locator wire shall be installed on all buried mains and services including 

valves, fittings, and appurtenances.  Locater wire shall be No. 10 (AWG) 

insulated copper tracer wire and shall be laid on top of and along entire 

length of all buried facilities and extended to the surface at all valve 



 

 

PART I – DESIGN GUIDELINES & DESIGN CRITERIA 

SERIES 600 –RECYCLED WATER STANDARDS 

600 - 13 

locations, blowoffs, and meter boxes sufficiently for locator equipment to 

be attached.  The wire shall be fastened to the top of the pipe so as not to 

be displaced by backfilling procedure. 

 

B. MAINS AND FITTINGS – Unless otherwise approved by the Town Engineer, the 

minimum size for a mainline shall be 4-inches.  In general, all mains, fittings and 

appurtenances shall be designed and rated for a minimum working pressure of 150 psi, 

plus a 100 psi surge allowance.  Where the normal main line pressure may exceed 150 psi, 

pipe, fittings, and appurtenances shall be rated for 200 psi minimum.   All mains shall 

conform to the following requirements: 

1. Recycled Water pipe 4-inch to 12-inch diameter shall be either: 

a. Polyvinyl Chloride (PVC) Class 150, minimum, per AWWA Standard 

C900-97 and shall be furnished with either bell ends or couplings 

designed to effect an elastomeric pressure seal or fusible Class 150, 

or 

b. Ductile Iron Pipe (DIP) per ANSI/AWWA C151/A21.51 

2. Recycled Water pipe 14-inch to 18-inch diameter shall be either: 

a. Gasketed joint or fusible Polyvinyl Chloride (PVC) Class 235 (DR18) 

minimum, per AWWA Standard C905-97, or  

b. Ductile Iron Pipe (DIP) per ANSI/AWWA C151/A21.51 rated for a 

minimum working pressure of 150 psi, plus a 100 psi surge 

allowance. 

3. Asbestos cement pipe shall not be allowed under any circumstances. 

4. All fittings shall be ductile iron pipe (DIP) fittings, Class 150, per 

ANSI/AWWA C110/A21.11.  Fittings shall be bituminous coated outside per 

AWWA C110 and cement mortar lined inside per AWWA C104. 

5. Ductile iron pipe and fittings must be polyethylene encased and have 

approved cathodic protection as required by the Town Engineer.  (See 

Section 16A.) 

6. Recycled water mains in delineated fault zones shall be ductile iron pipe 

(DIP) and shall extend to a minimum of 100 feet outside each side of the 

delineated fault zone. 

7. Restrained joints shall be ductile iron in accordance with the applicable 

requirements of the ANSI/AWWA C111/A21.11 and ANSI/AWWA 

C153/A21.53 of latest revision and shall be compatible with the type and 

pressure class of pipe used. 

 

C. SERVICES - All recycled water services shall be designed and constructed to 

applicable Town Standards including the following: 

1. Recycled water service pipe 2-inch diameter and smaller shall be fusible 

polyvinyl chloride (PVC) pipe, Schedule 40, or polyethylene (PE) tubing, SDR 

9 per ASTM D-2737 with a pressure rating of 200 psi. 
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2. Recycled water service pipe 3-inch diameter and larger shall be Fusible 

Polyvinyl Chloride (PVC) Class 150, minimum, per AWWA Standard C900-97, 

or Ductile Iron Pipe (DIP) per ANSI/AWWA C151/A21.51 
 

D. VALVES AND APPURTENANCES – Valves 16-inch and smaller shall be gate valves 

and valves 18-inch and larger shall be butterfly valves.  All valves and appurtenances which 

control or release recycled water (except sprinklers, bubblers, and emitters) shall be 

installed in approved purple valve boxes with bolt-down purple covers and molded labels 

that read “RECYCLED WATER”.  In situations where a potable system is being converted to 

non-potable, all existing valve boxes to be used for recycled water shall be removed and 

replaced with a new, approved purple valve box and all associated valves and 

appurtenances shall be marked with warning labels affixed.  Warning labels shall be purple 

weather resistant durable material permanently affixed onto the valve/appurtenance with 

rivets or bolts, etc.  Warning labels shall be constructed of a weatherproof material with 

the warning permanently stamped or molded into the label and having the words, 

"RECYCLED WATER - DO NOT DRINK", and “AGUA IMPURA - NO TOMAR”. 

1. All new and existing system components including meters, pumps, valves, 

strainers, backflow preventers, air/vacuum blow offs and drains shall be 

marked with clearly visible recycled water identification tags.  Identification 

tags shall be purple (pantone 512) with hot stamped black letters that read 

“RECYCLED WATER – DO NOT DRINK” and “AGUA IMPURA- NO TOMAR” in 

conformance with the Town standard. 

 

7. Alignment 

 

A. Installation of public recycled water mains outside of the public street shall not be 

allowed without special permission from the Town Engineer. 

 

B. Minimum pipeline separation shall be maintained between recycled water mains 

and potable water utilities in conformance with the California Waterworks Standards 

Section 64572 for water main separation.  See STDPLAN NO. 414 for detail. 

 

C. The vertical separation specified for parallel water pipelines is required only when 

the horizontal distance between a recycled water main and the other potable or raw water 

main is less than ten feet 

 

D. Recycled water main crossings over or under other underground facilities shall be 

designed as close to 90 degrees to the facility as possible. 

 

E. If crossing a new or existing potable water main or raw water supply main, a new 

recycled water main shall be constructed at no less than 45-degrees to and at least one 

foot below the potable or raw water main.  No pipe connection joints shall be made in the 

potable water main within eight horizontal feet of the recycled water main. 
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F. Recycled water mains shall not be installed in the same trench as and shall be at 

least 4 feet horizontally from sanitary sewers, storm drains, and other underground 

utilities such as gas, electrical conduit, telephone, and communications lines, except at 

crossings.  

 

G. Minimum clear horizontal separation between a recycled water line and a metallic 

pipeline with an induced current shall be 5 feet. 

 

H. Recycled water mains shall be designed a minimum of 5 feet from all structures, 

such as manholes or drop inlets.  

 

I. Recycled water mains shall be designed a minimum of 5 feet clear from the edge of 

easements. 

 

J. If the separation requirements from potable water mains in this Section are not 

feasible, written approval is required from the Town Engineer and CDPH for use of special 

construction methods intended to minimize the potential for contamination including, but 

not limited to, sleeving the newly installed main in a casing, or utilizing upgraded piping 

material. 

 

K. Where vertical conflicts exist, the potable water main shall be placed above the 

recycled water main.  If the recycled water main must go over an existing potable water 

main, approval is required from the Town Engineer and CDPH for use of special 

construction methods including, but not limited to, providing a continuous pipe section or 

sleeve on the newly installed main a minimum of 20 feet long centered at the crossing. 

 

L. Recycled water mains over or under other utilities shall be in accordance with Town 

of Windsor STD PLAN NO. 412 and STD PLAN NO. 414, except that PVC pipe shall be 

allowed with ductile iron fittings. 

 

M. Recycled water mains shall be designed with service laterals perpendicular to the 

main.  A service lateral shall be designed for each lot or area to be served with recycled 

water. 

 

N. Recycled water mains shall be designed with the ability to generally drain to 

blowoffs.  On-site recycled water piping systems shall be designed to drain to low point 

drains to facilitate system inspection and testing.  Consult with the Town of Windsor for 

specific design requirements. 

 

O. The design engineer shall pothole and survey all existing utilities or other existing 

structures critical to vertical alignment prior to approval of the plans by the Town Engineer. 

 

 



 

 

PART I – DESIGN GUIDELINES & DESIGN CRITERIA 

SERIES 600 –RECYCLED WATER STANDARDS 

600 - 16 

8. Size 

 

A. Recycled water mains will be sized according to criteria generally consistent with 

those specified for potable water systems and in accordance with the Town’s planning and 

development requirements for the recycled water distribution system.  The Town Engineer 

may require increased pipe size or additional facilities for overall system benefit. 

 

B. Recycled water mains shall generally be a minimum of 4-inches in diameter. 

 

C. Recycled water mains sizes of 10-inches and 14-inches in diameter shall not be 

used except with special permission of the Town Engineer. 

 

D. Recycled water mains shall be sized for a maximum velocity of 5 feet per second. 

 

E. Service laterals shall be a minimum of 3/4-inches in diameter.  Larger sized laterals 

may be required. 

 

F. Recycled water service laterals from the main to the meter shall be sized based on 

a maximum velocity of 15 feet per second. 

 

9. Cover 

 

A. Definition:  Cover is the distance from the top of the pipe to finished grade. 

 

B. The standard installation for offsite recycled water facilities shall generally be 

consistent with those specified for potable water systems and be in accordance with 

General Construction Recycled Water Notes, or as shown on the approved plans. 

 

C. Service laterals must have minimum cover in accordance with the Town Standards. 

 

D. The minimum depth of cover from finished grade shall be 30 inches for 4-inch 

mains; 36 inches for 6-inch and 8-inch mains; and 44 inches for 12-inch and larger mains.  

The minimum cover for all recycled water main construction, under any circumstances, is 

30 inches.  Where cover is greater than 30 inches, but less than the standard cover, Class 

50 Ductile iron pipe is required. 

 

E. The minimum depth of cover from finished grade to on-site recycled water 

piping shall be: 30 inches for 3-inch and 4-inch pressurized lines, and 24 inches for 

pressurized lines 2.5-inches and smaller; and 18inches for intermittent pressure lines 

and irrigation control wiring. 

 

F. Where cover exceeds 8 feet, special permission from the Town Engineer is 

required. 
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10. Connection to an Existing Main 

 

A. Under no circumstances shall cross-connection between the potable water system 

and the recycled water system be allowed. 

 

B. For connecting 2-inch diameter pipes and smaller, use a hot tap.  

 

C. Cut-in tee must be used if additional valves are required on the existing main.  If the 

new lateral is larger than existing main, the tee shall be the size of the new lateral and 

reduced to the size of the existing main. 

 

D. Size-on-size taps are allowed up to 8-inch in accordance with the approved 

standards. 

 

E. Use of 12-inch size-on-size taps are allowed only under emergency situations and 

with the specific approval of the Town Engineer. 

 

F. A mechanical joint tapping sleeve must be used in accordance with approved Town 

standards. 

 

11. Recycled Water Valving 

 

A. Valving at intersections shall be in accordance with the provisions of STD PLAN NO. 

502 and as required by the Town Public Works Department. 

 

B. The maximum valve spacing on any recycled water main shall be 500 feet unless 

otherwise required by the Town Public Works Department. 

 

C. Recycled water main valves must be located outside of concrete areas whenever 

possible to facilitate repairs. 

 

D. All valves must be tagged with a recycled water identification tag with the words 

“WARNING – RECYCLED WATER – DO NOT DRINK” on one side and “AVISO – NO TOMAR” 

on the other in accordance with STD PLAN NO. 612.  Identification tags shall be permanent 

plastic tags affixed to the valve designed to withstand exposure to weather, sunlight, and 

immersion. 

  

12. Recycled Water Service Laterals and Meters 

 

A. All properties shall be provided Town recycled water service via meters located at 

the frontage of a public street unless otherwise approved by the Town Engineer, 

1. The Town may allow meters to be located on private street frontages 

and/or within public utility easements if the Town Public Works 
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Department evaluation concludes that it is reasonable under the 

circumstances.  However, meters must be readily accessible. 

 

B. Meter manifolds other than those shown in Standard Drawings shall be detailed on 

the plans and approved by the Town Public Works Department. 

 

C. Service laterals sizes 1.5-inch and larger shall have a valve and valve box in the 

public street or right of way at the connection with the main and a meter stop valve 

upstream of the meter to facilitate system isolation and testing and prevention of 

unauthorized discharge in accordance with STD PLAN NO. 603 AND STD PLAN NO. 604. 

 

D. Design meter boxes to be located out of traveled ways and a minimum of 10 feet 

from street trees whenever possible. 

 

E. Landscape Irrigation Meters 

1. Meters shall be installed on all services. 

2. Provide separate irrigation meters for mixed residential and commercial 

uses and common areas of all condominium, town home, Planned Unit 

Developments, apartment complexes, and mobile home parks.  All meters 

must be within public right-of-way or easements and multiple meters shall 

be clustered where possible. 

3. Irrigation meter size shall be determined by the maximum flow required at 

the meter and shall be based on AWWA Manual M22 criteria. Calculations 

for sizing service laterals and meters for recycled water irrigation facilities 

shall be submitted with the landscape plans for review and approval by the 

Town Public Works Department.  Recycled water demand shall be based on 

the estimated gallons required to maintain the planned landscape in a 

healthy condition for Windsor’s climate.  Along with landscape and 

irrigation plans, the applicant must submit the planned square footage of 

recycled water irrigated areas and categories of plants to be used as 

selected from the following: 

a. High water use plants: turf, annuals, and container plants; 

b. Moderate water use plants: ornamental trees, shrubs ground 

covers, and perennials primarily irrigated by sprinklers. (Note that 

there may be some use of drip or bubblers in this category but not a 

predominance.) 

c. Low water use plants: drought tolerant plants recognized as having 

a plant factor of 0.3 or less and irrigated primarily through drip 

emitters. 
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F. Agricultural and Municipal Irrigation 

1. Where required by the Town Engineer, recycled water service for high 

volume agricultural or municipal irrigation facilities shall have a metered 

irrigation turn-out as required for the service and as approved by the Town. 

2. Irrigation Turnouts shall be designed accordance with STD PLAN NO. 607 

AND STD PLAN NO. 608 and service requirements and shall include a 

recycled water meter or metering control valve, pressure control valve, self-

flushing screen, lockable valves on inlet and outlet ends, thermal anti-frost 

blanket and lockable cage. 

 

13. Backflow Prevention Devices  

 

A. All properties where a recycled water service line(s) is provided, regardless of 

whether the property is receiving recycled water service or not, shall have approved 

backflow prevention devices installed on the domestic water service(s) to the property 

prior to the installation of the recycled water service line(s).  Backflow device type, and 

installation requirements shall comply with CCR Title 22 as well as Windsor Municipal Code 

and Windsor Design and Construction Standards. 
 

B. Backflow Prevention for Recycled Water System 

1. Backflow prevention shall be installed on the user’s recycled water service 

upstream of system applications, when necessary in the opinion of the 

Town Engineer to protect the quality of the recycled water in the Town’s 

distribution system. 

2. Recycle water applications that require backflow prevention on the 

recycled water service include booster pumping systems, chemical feed 

systems, certain industrial processes, and on-site storage.  At a minimum, a 

reduced pressure (RP) backflow prevention device shall be provided 

upstream of the system application and shall conform to STD PLAN NO. 

510. 

 

C. All RP backflow devices will be inspected quarterly and tested annually by the Town 

at the water customer’s expense. 

 

D. All backflow devices that are installed must be on the current University of 

Southern California’s Approved List of Devices identified in the Manual of Cross-Connection 

Control and shall be tested and certified in-place after installation by a Cross-connection 

Specialist.  
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14. Service Pressure 

 

A. All irrigation and other systems utilizing recycled water shall be designed based on 

actual system pressures.  The designer shall measure existing system pressure and submit 

measurements as part of initial submittal.   

 

B. In the event that system pressures are expected to exceed 80 psi, a pressure 

reducing valve shall be installed on the service downstream of the meter to limit service 

pressure to 80 psi maximum.  In the event service pressure is expected to be below 35-psi; 

booster pumps shall be included to increase the service pressure unless otherwise 

approved by the Town Engineer. 

 

15. Specialty Items 

 

A. Air Relief Valves - Air relief valves are required at all isolated high points in the 

system that are one pipe diameter or more above the remainder of the system and near 

the upper end of dead end legs. 

1. Recycled water line air relief valves shall be constructed in accordance with 

Town STDPLAN NO.-530; with the exception that all pipe and valve covers 

shall be constructed to recycled water standards (i.e. purple pipe and 

covers). 

 

B. Blowoffs - Blowoffs shall be installed at low points to facilitate draining the system 

and at dead end legs.  Local low points, such as at utility crossings, will not require 

blowoffs.  Where possible, blowoffs shall be located within 150 feet of a sanitary sewer 

manhole. 

1. Blowoffs shall conform to the applicable requirements of STD PLAN NO.  

515 and STD PLAN NO. 517. 

 

C. Quick Coupling Valves 

1. New quick coupling valves should be 3/4-inch or 1-inch nominal size and of 

brass construction rated for a normal working pressure of 150 psi with 

permanently attached, purple rubber or vinyl locking covers with the words 

“RECYCLED WATER”.  New quick coupling valves shall be Rainbird Model 33-

DNP or 44-NP or approved equal. 

2. Recycled water quick coupling valve shall have a special coupler key that 

differs from site potable water valve lock keys. 

3. Quick couplers and keys for all publicly maintained areas shall be as 

specified by the Town Engineer.   

 

D. Cross Connection Control (CCC) Test Station 

1. Dual plumbed systems shall have a CCC Test Station installed on the onsite 

recycle water system, in a lockable box or vault downstream of the recycled 
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water meter in accordance with the requirements of the California 

Plumbing Code. 

2. CCC Test Stations for dual plumbed buildings shall be installed at the low 

point where the recycle water piping enters the building and shall include a 

drain port and fitting for connection of pressure gauge testing equipment.  

Drain ports shall be sized to drain the building recycled water piping and 

shall be a minimum size of 3/4-inch.  CCC Test Stations shall be in a locked 

box or wall enclosure with approved advisory signs.   

 

 

16. Special Conditions  

 

A. The need for cathodic protection shall be determined by the Town Engineer for 

each project.  This may require soils reports or other additional information. 

 

B. Ductile iron pipe must be installed in delineated fault zones and extend to 100 feet 

outside each side of the delineated fault boundaries. 

 

C. Abandonment of Recycled Water Mains and Services 

1. All recycled water mains 12-inches in diameter and larger, within the public 

right-of-way must be removed or broken every 50 feet and filled with sand 

slurry. 

2. Any existing recycled water mains and laterals that will not be used must be 

abandoned and must be shown on the approved plans with appropriate 

notation. 

3. For all services, remove the valve and saddle and install a full circle clamp 

on main under Town inspection. 

4. For flanged or mechanical joint tees, remove the valve and install a blind 

flange or mechanical joint plug under Town inspection. 

5. For push-on tees, the tee, valve and concrete thrust block must be removed 

and the main repaired with approved pipe and suitable couplings. 

6. Valve boxes for abandoned valves must be removed. 

7. Abandoned mains, valves and risers located within the street structural 

section must be removed. 
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SERIES 100 – GENERAL INFORMATION 

PROCEDURES 

Contractor shall give the Town of Windsor Public Works Department 48 hours notice before 

starting work. Call (707) 838-1006 or contact at 8400 Windsor Road, Windsor, CA. 95492-0100 

for Inspection Services.  

Work hours are limited to from Monday through Friday 7:00 A.M. to 7:00 P.M. Inspection will 

be available Monday through Friday from 7:30 A.M. to 3:00 P.M.  

All underground improvements shall be installed and approved prior to paving.  

WORK WITHIN TOWN RIGHT-OF-WAY  

Issuance of an Encroachment Permit and associated insurance requirements and surety (i.e. 

bonding) is required prior to any work within Town right-of-way. The Contractor is responsible 

for providing all traffic control. Contractor shall obtain an encroachment permit from the Town 

of Windsor, 8400 Windsor Road, Bldg. 100, Windsor, CA 95492-0100 before start of work. The 

Contractor shall comply with all requirements of the permit.  

 

STANDARD DRAWINGS 

These specifications are to be used in conjunction with the Town standard drawings. 
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SERIES 200 – STREET STANDARDS SPECIFICATIONS 
 

CONSTRUCTION 

 

1. Asphalt Concrete 

 

Type "A" surface course asphaltic concrete shall conform to Section 39 of the State Standard 

Specifications, meeting the one-half (½") inch maximum, medium grading aggregate requirements. 

 Aggregate shall be proportioned by weight and properly mixed according to the provisions of 

Section 39-3 State Standard Specifications and shall be placed at the locations and thickness 

shown on the plans. 

 

Asphalt binder shall be steam refined paving asphalt, having a viscosity grade of AR-4000. 

 

Asphalt Emulsion 

 

Asphalt emulsion for the application of the tack coat shall be applied with a distributor, which shall 

be kept on the job site during all phases of paving.  Asphaltic emulsion shall be applied to all 

vertical surfaces of existing pavement, curbs, gutters, and construction joints in the surfacing 

against which additional material is to be placed, to a pavement to be surfaced and to other 

surfaces designated by the Engineer. 

 

Spreading Equipment 

 

Asphalt pavers shall be self-propelled mechanical spreading and finishing equipment, provided 

with a screed of strike-off assembly capable of distributing the material to not less than the full 

width of a traffic lane. Screed action shall include any cutting, crowding or other practical action 

which is effective on the mixture without tearing, shoving or gouging, and which produced a 

surface texture of uniform appearance.  The screed shall be adjustable to the required section and 

thickness.  The paver shall be provided with a full width roller or tamper or other suitable 

compacting devices.  Pavers that leave ridges, indentations or other marks in the surface that 

cannot be eliminated by rolling or prevented by adjustment in operation shall not be used. 

 

The asphalt paver shall operate independently of the vehicle being unloaded and shall be capable 

of propelling the vehicle being unloaded in a satisfactory manner and if necessary, the load of the 

haul vehicle shall be limited to that which will insure satisfactory spreading.  While being unloaded, 

the haul vehicle shall be in contact with the machine at all times, and the brakes on the haul 

vehicle shall be in contact with the machine at all times, and the breaks on the haul vehicle shall 

not be depended upon to obtain contact between the vehicle and the machine. 

 

Dumping of material in a window and then placing the material in the asphalt paver with loading 

equipment will not be permitted, unless the asphalt paver is of such design that the material will 

fall into a hopper which has a movable bottom conveyor to feed the screed and the loading 
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equipment is constructed so that substantially all of the material deposited on the roadbed is 

picked up and deposited in the paving machine. 

 

Pneumatic Rollers 

 

In addition to the requirements for pneumatic rollers in Section 39-5.02 of the State Standard 

Specifications, the roller shall be equipped so that the air pressure in all tires may be regulated 

uniformly by the operator while the roller is in motion. 

 

Rolling Agents 

 

A rolling agent in the proportions recommended by the manufacturer of such agent shall be added 

to the lubricating water used in the pneumatic-tire roller.  The use of rolling agents and lubricating 

water will not be required if the pneumatic-tire roller is equipped with a tire heating device that 

will preheat the tire to a temperature of 105 degrees Fahrenheit. 

 

Spreading, breakdown and compaction shall be in accordance with Section 39-6 of the State 

Standard Specifications and shall be completed while the temperature of the asphaltic concrete is 

225 degrees Fahrenheit. 

 

2. Concrete 

 

All Portland cement concrete used for construction of curbs, gutters, sidewalks, and driveways 

shall be Class A concrete.  The maximum slump shall be 3"; minimum compressive strength at 28 

days shall be 3,000 lbs. per square inch.   

 

All expansion joints material for installation in curb, gutters, sidewalks and driveways shall conform 

to Town Standard Plans. 

 

Curing Compound 

 

Curing compound shall conform to AASHTO Designation M-148 Type II, white pigmented, and shall 

consist of a practically colorless, impervious liquid which will thoroughly seal the surface of the 

concrete and will not impart a slippery surface thereto.  The liquid shall contain a coloring matter 

which does not permanently alter the natural color of the concrete, but which colors sufficiently at 

the time of application to indicate the areas covered.  The use of any membrane material which 

would impart slippery surface to the pavement or alter its natural color will not be permitted.  The 

colorless impervious liquid shall contain not less than twenty-five percent (25%) solids. 

 

Adhesive 

 

Adhesives used to bind new concrete to existing concrete or asphaltic concrete surface shall be 

used only after approval of the Town Engineer. 
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Forms 

 

Forms shall be true and shall have a smooth, straight upper edge.  Timber forms shall be surfaced 

on the side placed next to the concrete, shall have true surfaced upper edge and shall be not less 

than one and five-eights inches (1 5/8") after being surfaced.  All forms shall be thoroughly cleaned 

and coated with form oil to prevent the concrete from adhering to them.  The depth of forms for 

back of curbs shall be equal to the full back face height of curb.  Lower rear edge of front face form 

for curb shall be milled to a 1" radius.  Forms shall be carefully set to alignment and grade and shall 

conform to the required dimension.  Forms shall be held rigidly in place.  Clamps, spreaders and 

braces shall be used where required to insure rigidity in the forms.  Benders or thin plank forms 

may be used on grade changes or for curb returns.  Back forms for curb returns may be made of 

½" thick benders cleated together for the full depth of the curb.  Side forms for sidewalks, local 

depressions and driveways shall not be removed less than 12 hours after the finishing has been 

completed. 

 

Finish 

 

All exposed surfaces shall have a medium broom finish. 

 

3. Curb and Gutter 

 

In constructing curbs, entrances shall be provided for driveways to replace former facilities.  The 

entrances shall be of the dimensions shown on the Standard Plans. 

 

Weakened plane joints shall be constructed at 20-foot intervals, except that when Portland 

cement concrete pavement is adjacent thereto, or to be constructed adjacent thereto, the joints 

shall coincide with the weakened plan joints in the adjacent pavement.  The joints shall be 

constructed to a minimum depth of one and one-half inches.  Scoring shall be with a tool which 

will leave the corners rounded and insure free movement of the concrete at the joint, or by sawing 

the hardened concrete and covering the exposed area with curing compound. 

 

Expansion joints, ¼" wide, shall be constructed at each side of structures, at the ends of curb 

returns, ends of driveways and elsewhere on 60 foot centers.  Where possible, expansion joints in 

curb and gutter shall be set co-linear with the joints of the sidewalk.  Expansion joint filler shall be 

pre-molded material conforming to the Standard Plans.  Expansion joint material shall be shaped 

to the cross section of the curb and gutter and shall be installed at right angles to the curb face.  A 

construction joint shall be installed when the delay between successive pours exceed the time of 

initial set. 

 

Concrete shall be placed and compacted in forms without segregation.  Prior to the removal of the 

forms, the surface shall be finished true to grade by means of a straight edge float, no less than 10 

feet in length, operated longitudinally over the surface of the concrete.  Form clamps shall be 

constructed so as not to interfere with the operation of this float.  Immediately after removing the 

front curb form, the face of the curb shall be troweled smooth and then finished with a steel 
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trowel.  The top shall be finished and front and back edges rounded as shown on the Standard 

Plans.  After the face of the curb has been troweled smooth, it shall be given a final brush finish 

with brush strokes parallel to the line of the curb.  The top and face of the finished curb shall be 

true and straight and the top surface of the curb shall be of uniform width, free from bumps, sags, 

or other irregularities.  When a straight edge ten feet (10') long is laid on top of the face of the 

curb, or on the surface of the gutter, the surface shall not vary more than 0.01 foot from the edge 

of the straightedge, except at grade changes or curves.  Where the grade is less than one percent 

(1%), a water flow test will be required to determine depressions in the gutter.  Exposed surfaces 

of curbs and gutters shall be cured by the pigmented curing compound.  The Contractor shall 

clean, at his own expense, all discolored concrete.  The concrete may be cleaned by abrasive blast 

cleaning. 

 

Repairs shall be made by removing and replacing the entire unit between scoring lines or joints.  

Repaired sections shall be doweled to existing curb and gutter by the use of dowels or, when the 

repair length is ten feet or more, by application of epoxy adhesive to the existing concrete. 

 

4. Sidewalk and Driveway 

 

Fresh concrete shall be struck off and compacted until a layer of mortar has been brought to the 

surface.  The surface shall be finished to grade and cross sectioned with a wood or aluminum float, 

troweled smooth and finished with a broom.   

 

The surface of the sidewalk shall be marked into rectangles of not more than five (5) lineal feet in 

length, with one-half inch (½") scoring tool which will leave the edges round.  Driveway 

approaches shall be scored at the bottom of the curb breakdowns and evenly across the apron. 

 

Expansion joints one-quarter inch (¼") wide shall be constructed at all returns and opposite 

expansion joints in adjacent, where driveways abut driveway approaches, and as shown on the 

Standard Plans.  Expansion joint filler shall be shaped to fit the concrete that is being placed. 

 

Base Material 

 

Base material under concrete sidewalk and curb and gutter shall be Class II aggregate base and 

conform to the provision in Section 26-1.02B of the State Standard Specifications and shall be 

placed and compacted in conformance with the requirements specified in the Standard Plans.   

 

5. Pavement Striping, Marking & Markers 

 

Centerline and lane line markings shall be raised pavement markers.  Stop bars, crosswalks, 

pavement symbols and pavement markings shall be thermoplastic.  Edge lines and bike lane 

striping and marking shall be no less than two coats of water borne paint. 
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Where centerline markers have been removed on existing streets temporary markers shall be 

placed prior to the end of the work day.  Temporary marking shall be 4" yellow reflective paint or 

tape no more than sixteen feet on center. 

 

On existing Town streets, permanent centerline marking shall be placed within 72 hours of placing 

the surfacing. 

 

CU STRUCTURAL SOIL STANDARD SPECIFICATION 

 

1. Description 

 

CU-Structural Soil® shall consist of supplying and installing structural soil in planter areas as 

designated on the plans.  Structural soil is a mixture of gravel, soil and admixtures as described 

below.  The system also includes installation of a geotextile fabric liner.  Prior to construction, a 

subdrain system below the planters and connecting to the storm drain system shall be installed. 

 

2. Materials 

 

CU-Structural Soil® shall be as manufactured by TMT Enterprises of San Jose, CA or other 

manufacturers/suppliers licensed by AMEREQ INC./CU-Soil Division who holds the patent for 

Cornell University Structural Soil® 

 

Structural Soil® shall consist of the following materials: 

1. Crushed Rock  

2. Clay Loam 

3. Soil Binder (Hydrogel) 

4. Water 

 

Crushed Rock shall conform to the following requirements: 

 

Crushed Rock Gradation (C202) 

Sieve Size % Passing 

1-1/2” 100 

¾” 26 

No. 4” 4 

No. 40 0.5 
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Crushed Rock Quality Tests 

Quality Characteristic Test Method Acceptance Limits 

LA Rattler (500 Rev.) CT 211 50 maximum 

Moisture Content CT 226 10% +/- 3% 

Coarse Durability CT 229 35 minimum 

pH ASTM D 4972 5.5 to 6.5 

Soluble Salt Level  Less than 300 ppm 

Fractured Faces CT 205 90% two or more 

 

 

 
 

Clay Loam shall conform to ASTM D2487 Soils Classification SW-SC: Well-graded Sand with Silty 

Clay.  Soil composition shall conform to the following: 

 

Soil Composition (USDA Classification System) 

Component Size Range Percentage of Mix 

Gravel ½” to No. 10 0 to 5 

Sand No. 10 to No. 200 20 - 45 

Silt No 200 to No 270 20 - 35 

Clay Finer than 270 2 +/- 1 

 

 

Soil/Loam Quality Characteristics 

Characteristic Range 

pH 5.5 – 6.5 

% Organic Matter (dry wt.) 2% - 5% 

Soluble Salt <1.0 mmho/cm 

Cation Exchange Capacity (CEC) >10 

Carbon/Nitrogen Ration <33.1 

 

 

The Clay Loam shall have a pH between 6.0 and 7.8, Salinity less than 3 ds/m, and exchangeable 

sodium percentage (ESP) less than 15%. 

 

Binder/ Hydrogel: Cross linked potassium copolyment hydrogel as manufactured by Gelscape 

by Amereq Corp. Congers, NY  or approved equal. 

 

Water:  Potable 
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3. CU Soil Mixing 

 

All CU Structural Soil® mixing shall be performed by an approved suppler using appropriate soil 

measuring, mixing and batching equipment of sufficient capacity and capability to assure 

proper quality control and consistent mix rations.  No jobsite mixing will be allowed.  Supplier 

shall provide batching and testing records.  Tests for material weight, water content and mix 

proportions shall be supplied for each 25 tons of material. 

 

Proportions of the CU Structural Soil® shall conform to the following table: 

 

Component Units of Weight  Percentage by Weight 

Crushed Rock 100 lbs (dry) 75 -78 

Clay/Loam 15-18 lbs (dry) 22-25 

Binder/Hydrogel 0.035 (dry) 0.03 

Water Optimum per ASTM D698 

Other Amendments As recommended by test analysis 

 

Contractor shall prepare batches of the structural soil not to exceed 400 cubic yards.  Keep each 

batch stockpiled separately.  Provide test reports for each batch of 400 cubic yards or less. 

 

4. Submittals 

 

At least 30 days prior to ordering materials, the installing contractor shall submit to the 

Engineer representative samples; certificates; manufacturer’s literature and current license; 

and test results for the materials specified herein.  No materials shall be ordered until the 

required information has been reviewed and approved by the Engineer. 

 

Supplier shall submit samples of one cubic foot of crushed rock, one half cubic foot of clay loam 

prior to mixing, and one cubic foot sample of mixed CU-Structural Soil® to the Engineer.  

Contractor shall provide split samples to their own Quality Control laboratory for independent 

testing.  Submit test reports to Engineer as required herein. 

 

Provide test reports for crushed rock indicating compliance with specified requirements. 

 

Submit a soil test analysis report from an approved laboratory for the clay/loam.  Soil & Plant 

Laboratory Inc., PO Box 153, 352 Matthew Street, Santa Clara, CA 95050 (408) 727-0330 is an 

approved laboratory for this purpose. 

 

Provide a chemical analysis including the following: 

 

a. pH and buffer pH 

b. Cation Exchange Capacity (CEC) 

c. Carbon/Nitrogen Ratio 
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d. Percent organic content by weight determined by the loss of ignition oven dried 

sample.  Test samples shall be oven dried to a constant weight at a temperature 

of 230oF. plus or minus 9 degrees. 

e. Nutrient levels including nitrogen, phosphorus, potassium and soluble salt in 

ppm.  Include recommendations to alter soil fertility including fertilizers or pH 

adjustment required for healthy plant growth.  Amendment recommendations 

shall include amounts and types of amendments.  Soil Analysis Test A05-3 by Soil 

and Plant Laboratory, Inc. will satisfy this requirement for the clay/loam 

component.  

 

For structural soil sample, provide maximum density and optimum moisture per ASTM D698 

using a 6-inch mold and without removing any oversize material.  Measure the dry weight 

percentage of stone in mixture.  The approved CU-Structural Soil® sample shall be the standard 

measure of quality for the delivered material. 

 

5. Installation 

 

Do not proceed with installation of CU Structural Soils® until all subsurface drain lines, walls, 

burg footing, irrigation lines and utility work in the area have been installed and tested.  All 

subsurface drainage systems shall be fully operational prior to placing CU Structural Soils®. 

 

Excavate to the proposed sub-grades to the dimensions and slopes as shown on the drawings.  

Keep excavations free of all construction debris, trash, rubble and foreign material.  Protect 

adjacent improvements from damage or staining by the soil.   

 

Place geotextile fabrics as shown on Town standard plans.  Laps shall be a minimum of 12 

inches and lapped materials shall be soil stapled in place.  Provide at least 18 inches of material 

for lap at top of soil installation. 

 

Deliver CU-Structural Soil® at or near optimum compaction moisture content as determined by 

ASTM D698.  Do not place in frozen, wet or muddy sites.  Protect CU-Structural Soil® from 

exposure to excess water and from erosion at all times.  Cover stockpiles of CU-Structural Soil® 

with plastic until placed.  Do not allow excess water to enter site prior to compaction. 

 

Spread the CU Structural Soil® in loose lifts not to exceed 12 inches.  Compact CU Structural Soil® 

with a single pass of a small vibraplate.  Bring material to grades indicated on the drawings, 

smooth surface and lightly compact with single pass of small vibraplate. 

 

After fine grading, cover the CU Structural Soil® with plastic and protective plywood covers to 

prevent loss of moisture and contamination of the structural soil.   
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6. Subsurface Drains 

 

This work shall consist of furnishing and installing perforated and non-perforated plastic pipe 

and appurtenances and furnishing and placing permeable material and filter fabric as shown on 

the plans or as directed by the Engineer.  The work shall conform to the provisions in Sections 

68-1.02K through 68-1.03 of the Standard Specifications and these Special Provisions. 

 

Non-perforated pipe shall be smooth-wall PVC, SDR 35 conforming to the requirements of 

AASHTO Designation M278.  Plastic tubing shall not be used. 

 

The Contractor shall furnish to the Town a Certificate of Compliance for each shipment of PVC 

pipe and fittings before any pipe is installed. 

 

Permeable Material shall be Class 2 conforming to Section 68-1.025, “Permeable Material,” of the 

Standard Specifications. 

 

Geotextile Fabric shall conform to Section 68-1.028, “Filter Fabric,” of the Standard 

Specifications.  Filter fabric must weigh a minimum of 4.0 ounces per square yard, have a 

minimum flow rate of 130 gallons per minute per square foot and have an Apparent Opening 

Size (ASTM D 4751) of 70.  Non-woven fabric shall be Mirafi 140N, US 135 NW, Geotex 401 or 

equal.   

 

 

7. Root Barrier Fabric 

 

Root barrier fabric shall be Typar Geotextiles, “Biobarrier” or approved equal.  Biobarrier shall 

be the inner geotextile wrap with nodules facing inward toward the CU-Soil as shown on the 

Town standard plans. 
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SERIES 300 – EARTHWORK CONSTRUCTION, ASPHALT PLACEMENT, STORM 

DRAIN, LID, & BMP 

 

 

1. Storm Drain Construction 

 

Pipe 

 

Storm drain conduits shall be reinforced concrete pipe conforming to Caltrans Standard 

Specification Section 65.  Cast in place concrete pipe and High Density Polyethylene (HDPE) and 

Polyvinyl Chloride (PVC) SDR 35 plastic storm drain conduit are accepted alternates to Class III RCP 

only.  However, cast in place pipe shall not be used in existing roadways and HDPE and PVC may 

not be used within the traveled way of industrial, collector or arterial streets.  HDPE pipe shall have 

silt tight gasketed couplings and PVC pipe shall have rubber gaskets. Excavation and backfill for 

plastic pipe shall conform to the provisions in Section 19-3 of the Caltrans Standard Specifications 

dated July 1992 and as shown for metal pipe on Standard Plan 162F.   

  

Backfill 

 

Pipe backfill material, filled and compacted to the spring line of the pipe, shall conform to the 

following specification: 

Reinforced concrete pipe and cast-in-place storm drain pipe shall be placed and backfilled in 

accordance with Caltrans Standard Plans Drawing A62-D.   

Material shall have a minimum durability index of 35 and a minimum sand equivalent of 20.  

Material shall be free of organic material. 

 

 Sieve Size           Percent Passing 

          Min.  Max. 

 

    3/4"         100  100 

    3/8"          80  100 

    No. 4          30      70 

    No. 16          5   40 

    No. 200          0    4 

 

Installation of Pipe 

 

Pipe laying shall proceed upgrade without break from structure to structure as shown on the 

drawings, and each pipe length shall be checked to grade. 

 

Each length of pipe shall be laid on a firm bed and have a true bearing for its length.  Adjustment of 

pipe to line and grade shall be made by fine grading the bedding material.  No wedging or blocking 

to support the pipe will be permitted. 
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When pipe laying is not in progress, the forward end of the pipe shall be kept effectively closed 

with an approved temporary barricade. 

 

Storm Drain Manholes 

 

Storm drain manholes shall consist of a precast unit or a cast-in-place unit in conformance with 

Section 51 of the State Standard Specifications, or a combination thereof. 

 

Manholes shall be fitted with either an eccentric cone or a flat "reducer" slab.  Manholes shall be 

adjusted to match the finished grade with no less than two precast grade rings fitted with a cast 

iron frame and cover not less than 24" in diameter. 

 

The inside diameter of the manhole shall be of such a size that it accommodates the outside 

diameter of the largest adjoining pipe, however, in no cast shall the inside diameter of any 

manhole be less than 48 inches.  All pipe ends shall be rounded and all joints grouted.  No pipe 

ends shall extend into the barrel of the manhole. 

 

When the flow line of the manhole is over seven (7) feet below the top of the cover the inside of 

the manhole will be no less than 60 inches in any direction. 

 

Adjust Manholes to Paving Grade 

 

Existing manholes located within the street right-of-way shall be adjusted to conform to finished 

pavement grades in accordance with Standard Plans. 

 

Curb Inlets 

 

Curb inlets to be installed shall be in conformance with Town of Windsor Standard Plans and the 

details as shown on the plans and as directed by the Town Engineer. 

 

Base Material 

 

Base material under curb inlets shall be 4" of base conforming to the provisions in Section 26-

1.02A of the State Standard Specifications and shall be placed and compacted in conformance with 

the requirements specified in said section. 

 

2. Grading Standards 

 

Earthwork Construction shall be placed and tested in accordance with this section, unless 

otherwise stated by the Town Engineer, or her/his representative.  These standards are to be 

considered the minimums and may be augmented by the Town Engineer, as necessary. 
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Fill (definition for these standards) 

 

Any soil, rock, or other grading and trench material placed, or previously moved by human 

forces shall be defined as fill.   

 

Clearing and Grubbing 

 

Protected trees or plants, archeological areas, wetland zones, water drainages, endangered 

species, and any other ‘areas of concern’ must be properly addressed prior to commencing 

clearing or site work.  All differing conditions or findings observed during the clearing and 

construction phases must be brought to the attention of the Town Engineer. 

 

Prior to fill placement, all surface vegetation, boulders, and unacceptable buried debris 

(structures, tanks, etc.) shall be cleared and removed to a minimum of 5’ (feet) outside of 

proposed fill or site improvement areas, unless otherwise noted on plans.  All vegetation, and 

any other debris removed from within the cleared area shall be hauled off of the site, unless 

otherwise approved by the Town Engineer.  The exposed surface shall then be prepared as 

described under “General Fill Placement”. 

 

Fill Density Testing 

 

The Modified Proctor (ASTM D 1557) shall be used as the laboratory compaction reference, 

with the nuclear gauge (ASTM D 6938) used for field density determination (percent 

compaction), unless approved or otherwise stated by the Town Engineer. 

 

Fill Placement 

 

The applicant/contractor is responsible to construct the roadway section, pad fill, sidewalk 

grade, trench bottom, and all other fill areas to meet material, compaction, and other 

specifications.    

 

Prior to placing fill (except for trench bottoms: refer to ‘Trench Fill’) the existing surface shall be 

prepared by scarifying to a minimum depth of 6″ (inches), concurrently removing greater than 

3″ size material, organics, and other debris.   The scarified zone shall then be moisture 

conditioned to between -1% and +2% of optimum moisture, and then compacted to a minimum 

density of 90% (per ASTM D 1557).    

 

Native or Imported Fill shall contain no material with dimensions greater than 3″ size, unless 

specifically approved. Fill that contains more than 30% of the material larger than ¾” size 

cannot be tested using the Modified Proctor and Nuclear Gauge methods (per ASTM D 1557) 

and shall be placed under Full-Time Observation (refer to the ‘Oversize Material Placement’ 

section).   
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Imported soil must meet the same criteria as on-site material, unless otherwise approved by 

the Town Engineer.  

 

Plastic Soil, defined herein as material having a Plasticity Index ≥15 (or an Expansion Index ≥50) 

shall not be placed within 12” of footing or pad foundations.  Roots, wood and other debris 

shall be removed from fill soil.  Fill shall contain no more than 2% organic material. 

 

All fill shall be placed in horizontal lifts. Loose lift thickness shall be limited to 8″ maximum, 

unless the type of compaction equipment being utilized is proven capable of compacting 

thicker lifts.  Use of thicker fill lifts may only be approved by the Town Engineer. In all cases, the 

full thickness (depth) of fill must meet compaction specifications, as confirmed by density tests. 

 

Compaction shall be achieved by using proper compaction equipment for the structure type, 

the soil/material type being placed, and site conditions.  Should the Town Engineer have 

concerns regarding the compaction process, the work shall be stopped.   

 

A small vibra-plate shall not be used to compact loose fill lift thickness more than 3″. 

                  

Unstable fill bottoms must be stabilized prior to placing fill 

 

One method to stabilize soft or overly wet material is to Over-Excavate (OX) overly 

wet/unstable soils; spread, mix, and dry them back—and then re-compact the material 

between -1% and +2% of optimum moisture to the required density.    

 

Another option is to OX the subgrade 18″ below the bottom of the unstable zone, place woven 

geotechnical fabric for stabilization (Mirafi 600X or equivalent) with a minimum of 18″ overlap 

at fabric edges.  Then compact back 18” of Aggregate Base (AB) in approximate 3 lifts, with the 

density increasing by the 2nd or 3rd lift to the planned degree of compaction. 

 

Other stabilization options may be considered for approval by the Town Engineer.   

 

General Fill (90%) 

 

All non-structural fill placed is considered General fill (unless otherwise stated in these 

standards) and shall be compacted to a minimum 90% at -1% and +2% of optimum moisture. 

 

Structural Fill (95%) 

 

All structural fill shall be compacted to a minimum of 95% at -1% and +2% of optimum 

moisture.  Material placed within 6″ beneath concrete sidewalk, curb and gutter, paved 

pathway, foundation bottom, or any material determined necessary for structural support shall 

be considered structural fill, and shall consist of approved aggregate base (or other material as 

specified).   
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Prior to placing Aggregate Base, the existing Subgrade shall be scarified 6”, moisture 

conditioned to between -1% and +2% of optimum moisture and compacted to 95% of the 

maximum density, unless otherwise approved by the Town Engineer. 

 

Controlled Low Strength Material (2 sack cement-sand slurry) may be approved to be used as 

structural support or trench backfill. 

 

Roadway Fill (95%) 

 

The upper 6″ of material immediately beneath the aggregate base section shall be defined as 

the “Subgrade” (SG) section.  The surface of the subgrade after passing String Lining/GPS 

Surveying (± ½″) shall be considered the finished subgrade (FSG). Each of the 6″ SG and the full 

AB sections shall be moisture conditioned to -1% and +2% of optimum moisture and compacted 

to a minimum of 95%.  Preparation and compaction shall be performed as described under 

“General Fill Placement”. Aggregate Base (AB) shall conform to Caltrans Class 2, ¾″ AB 

specifications, with gradation, R-Value, and SE as shown below. 

 

Class 2 Aggregate Gradation (Caltrans Test CT-202) 

                                               Sieve size                            Percentage passing 

                                                     1"                                           100  

                                                   3/4"                                       90 - 100 

                                                 No. 4                                         35 - 60 

                                                 No. 30                                      10 - 30 

                                                 No. 200 (fines)                        2 - 9 

R-Value = Minimum 78 (Caltrans Test CT-301) 

Sand Equivalent = Minimum 25 (Caltrans Test CT-217) 

 

 (Recycled AB is acceptable, if specifically approved by the Town Engineer.) 

 

Pavement Stability 

 

All Roadway, parking, and other paved areas be stable; free of soft, segregated, nesting, or 

pumping areas prior to paving.  Stability of the subgrade and aggregate base sections shall be 

confirmed visually by Town Public Works Inspector, (or QA/QC), and by “proof rolling”.  Proof 

rolling shall be performed with a fully loaded water truck. 

 

Should a roadway or other area to be paved continue to be unstable; OX of the 

soft/wet/unstable subgrade and/or native soils shall be performed as described herein, unless 

other method(s) are approved by the Town Engineer.   

 

One method to stabilize soft or overly wet material is to Over-Excavate (OX) the overly 

wet/unstable soils; spread, mix, and dry them back, and then re-compact the material at -1% 

and +2% of optimum moisture to the required density.    

 



 

PART II – STANDARD SPECIFICATIONS 

SERIES 300 – EARTHWORK CONSTRUCTION, ASPHALT PLACEMENT, STORM DRAIN,  

LID, & BMP STANDARD SPECIFICATIONS 

300 - 7 

Another is to OX the subgrade 18″ below the bottom of the unstable zone, place woven 

geotechnical fabric for stabilization (Mirafi 600X or equivalent) with a minimum of 18″ overlap 

at fabric edges.  Then compact back 18” of Aggregate Base (AB) in approximate 3 lifts, with the 

density increasing by the 2nd or 3rd lift to the planned degree of compaction. 

 

The contractor is responsible to construct the roadway or other paved section (and underlying 

material) to form a stable surface, meeting compaction specifications.   

 

Asphalt Paving 

 

No Hot Mix Asphalt (HMA) shall be placed until the surface to receive the HMA has been 

approved by the Town Public Works Inspector.  Contractor QC sampling and testing of the HMA 

during placement shall be performed per Caltrans Volume 1, Division V, Section 39 of current 

Caltrans Standard Specifications. As an alternative, the Town Engineer may approve any portion 

of the “Asphalt Placement Standards” to be incorporated into smaller projects.  

 

Asphalt Type    

 

½” HMA Type A with PG 64-16 oil binder.  Gradation and Job Mix Formula (JMF) compliance per 

most current Section 39 of Caltrans Standard Specifications.  

 

Tack Coat    

 

Asphalt binder shall be SS-1 type emulsion, unless otherwise specified by the Town Engineer.  

Tack coat shall be placed between existing pavement courses & along all asphalt and concrete 

contacts.  

 

Asphalt Production    

 

The contractor shall be responsible for hiring a qualified manufacturer and supplier for all 

asphaltic products.   It is the contractor’s responsibility to assure that the materials produced 

and supplied by the asphalt plant conform to these specifications. 

 

Placement and Compaction    

 

All pavement must be placed and compacted in two equal layers (unless the total thicknesses is 

2½" or less), unless otherwise directed by the Town Engineer. Asphalt shall not be placed if the 

ground temperature is below 550F, on a wet or unclean surface, or if rain is predicted.     

 

The temperature of the asphalt shall not exceed 325oF (prior to discharge/ or during 

placement). The upper layer shall not be placed over the lower layer until the temperature of 

the lower layer has dropped below 115oF.  If the second layer of asphalt is being placed within 

8 hours of the first layer, no asphalt binder shall be necessary, as long as the surface of the 

lower layer remains clean. 



 

PART II – STANDARD SPECIFICATIONS 

SERIES 300 – EARTHWORK CONSTRUCTION, ASPHALT PLACEMENT, STORM DRAIN,  

LID, & BMP STANDARD SPECIFICATIONS 

300 - 8 

 

All compaction of the asphalt shall fall within the “Rolling Pattern Guidelines” listed herein, 

unless otherwise approved by the Town Engineer. Adjustments within the rolling pattern 

guidelines will be determined by the use of a nuclear gauge and temperature readings. 

 

The nuclear gauge will be used to determine the “break-over” point of the asphalt (as 

determined by the highest wet density reading of a nuclear gauge) to help guide in the number 

of passes necessary per rolling sequence.  A pass shall be considered “one coverage” by the 

roller in one direction.  

Establishing A Rolling Pattern 

(use with Rolling Pattern Guidelines) 

Rolling Pattern Guidelines 

 

During the *Compaction Rolling Sequence* after 2 passes, take a wet density reading with 

nuclear gauge in 'back scatter mode' or with a thin lift gauge.  Mark the test location.  After 

each consecutive pass take a reading at the same location.  The highest density reading prior to 

a leveling off or lowering density will be the number of passes used for compaction (the "Break 

Over Point"). 

 

           Rolling Sequence              Compactor Type                    Temperature         No of Passes 

    Breakdown (static)  8 ton steel drum (min)1         2500F to 3250F         2 to 3 

  *Compaction (Vibratory) Pneumatic Tired Roller1,2     175oF to 2500F         4 to 7 * 

    Finish (Vibratory)   8 ton steel drum (min)1         115oF to 175oF         2 to 4 

 
1 A combination steel drum/rubber tired roller may be substituted with Town Approval. Smaller 

trench compaction may require only a medium sized steel drum vibratory compactor. 
 2 Min 6 ton pneumatic roller, with overlapping tires - inflated to manufactures max psi.  

Note:  A “vibra plate” may not be used to compact asphalt (except for edge smoothing).  Only 

equipment approved by Town Engineering Department shall be used.  Smaller rollers may be 

accepted upon Town Engineer approval. 

 

Once an acceptable rolling pattern has been determined, the contractor shall not vary from it 

unless the monitoring by the QC engineering firm suggests differently. The QC engineering 

firm’s field technician shall regularly monitor (by use of the nuclear gauge and temperature gun 

readings) the rolling/compaction operation, and as necessary, recommend rolling pattern 

change. 
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The contractor shall employ a qualified engineering lab to perform Quality Control (QC).  The 

QC lab shall be on-site during the placement and compaction (Rolling Pattern) to guide the 

contractor. 

 

It shall be the QC engineering firm's responsibility to monitor and document the 

rolling/compaction operation, and then present their observations in the final project report.   

The Town of Windsor may utilize their Quality Assurance (QA) laboratory at any time to confirm 

the QC observations and data.  Should conflicting data or observations occur, the final 

acceptance will be made by the Town Engineer based on our QA lab recommendations and 

results.  

 

HMA Finish Surface   

 

The final surface tolerance/deviation shall not exceed ¼", with transverse joints not exceeding 

⅜"—as measured with a 10' straight edge.  A quick test is to flood the newly paved surface with 

a water truck; no puddled water exceeding the aforementioned depths should remain.   At the 

discretion of the Town Engineer, any areas that have not met rolling pattern, gradation, JMF, or 

surface tolerance, may be removed and or repaired to meet Town of Windsor Asphalt 

Placement Standards.  

 

On specified projects, the Town of Windsor Engineer may determine to use the State of 

California Department of Transportation (Caltrans) most current specifications from Volume I, 

Section 39, or portions thereof, in lieu of a Rolling Pattern. 

 

Roadway Cut 

 

All cut portions of roadway shall be scarified to a minimum of 6″, with all material larger than 

3” size removed. This scarified zone shall than be moisture conditioned to -1% and +2% of 

optimum moisture and compacted to a minimum of 95%.  The SG shall be stable—free of soft, 

segregated, nesting, or pumping areas.  

 

Trench Fill  

 

Outside of paved or concrete areas: 

The bottom of all trenches shall be compacted to 90% unless otherwise approved by the Town 

Engineer.  Utility trenches shall be “bedded” below the pipe(s) with a minimum 3″ layer of sand, 

and then compacted to a minimum of 90%.  Bedding shall be placed around pipes and conduits 

(haunches), then filled to a minimum of 6″ over the top, and compacted to a minimum of 90%.  

The jetting of sand will not be allowed unless the Town Engineer specifically approves it.  

Bedding sand shall be non-plastic with no more than 12% fines and be well graded (per ASTM D 

2487).  Small vibra-plates will only be accepted for compacting sand, soil, or aggregate 

thicknesses 3″ or less (unless other wise approved for bedding zones).   
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Trench areas shall be backfilled and compacted to a minimum of 90% with native or approved 

material.  Trenches may be backfilled with 2 sack cement-sand slurry if prior approval is given 

by the Public Works Inspector.   

 

Inside of paved or concrete areas: 

The bottom of all trenches shall be compacted to 90% unless otherwise approved by the Town 

Engineer.  Bedding shall be placed around pipes and conduits (haunches), minimum 3” below, 

then filled to a minimum of 6″ over the top, and compacted to a minimum of 90%. Trenches 

beneath structural areas (such as paved roadways, building pads, passing under walls, etc.) shall 

be compacted to a minimum of 90% to within 6” of the top of the subgrade soil.  The upper 6” 

subgrade zone, and the overlying A.B. layer (if necessary) shall be placed between -1% and +2% 

of optimum and compacted to a minimum of 95% density. 

 

Unstable and/or saturated trenches shall be enveloped or underlain with either Mirafi 140N (or 

non-woven filter fabric equivalent) or Mirafi HP270 (or woven geotextile fabric equivalent), 

respectively.  The non-woven fabric is typically used in potentially saturated trenches to limit 

fines from migrating.  The woven fabric may be used for prevention of saturated fines migration 

and/or stabilization.  

 

Trenches may be backfilled with 2 sack cement-sand slurry if prior approval is given by the 

Town Engineer. ‘T-cut' may be waved by the PW Inspector if the existing asphalt is cut 

smooth/even. However, full depth HMA shall be placed over the 2 sack cement-sand slurry. 

Slurry thickness over 24" shall be vibrated. 

 

All High Voltage Electrical Trenches shall have conduit encased a minimum of 6” beneath and 

horizontally, and covered over the top 18” with red colored 2 sack cement-sand slurry or 

concrete.  The red dye shall be added during the batch mixing, not painted on or mixed in the 

trench. The Town Engineer or PW Inspector may require red coloring added to cement-sand 

slurry backfill in electrical or communication trenches to enhance safe location during future 

excavation. 

 

Open Trenches and Excavations 

 

Open or unfinished trenches or other excavations outside of roadways shall be securely 

covered when no workers are present and enclosed by orange safety fence, or heavier secure 

fencing as required. 

 

Temporary covering for trenches in roadways shall be “non-skid” steel plate, pinned with steel 

stakes on all sides, and finished with compacted cut-back (cold patch) around the edges for 

smooth vehicle passage.  It is the contractor’s responsibility to have the aforementioned trench 

plates in position prior to the end of each work day, and to maintain temporary patches and 

plates until final HMA is placed. All restoration is required within 10 days of job completion, 

unless approved by the Town Engineer. All pavement excavations must be fully restored with 

HMA which has been placed over a properly compacted and/or cement-sand slurry backfill.  
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Trenches completed in paved areas shall be ‘T’ cut 12″ each side with clean saw cut. If the 

trench has been backfilled with 2 sack cement-sand slurry, the “T” cut may be waived.  Existing 

AB, AC, and/or concrete sections shall be matched for thickness and material type, unless 

otherwise specified.  SS-1 (or approved equivalent) shall be brushed or sprayed to cover all 

existing contact surfaces of concrete or asphalt prior to placing HMA.  

 

Trench Safety 

 

Excavations must comply with OSHA 29 CFR Part 1926, Subpart P 

Trench inspections of excavations (per Cal/OSHA, Article 6. Excavations,3.l), including trench 

walls, the adjacent areas, and protective systems shall be made daily (or more often as 

necessary) by a competent person. The competent person shall inspect for evidence of a 

situation that could result in possible cave-ins, indications of failure of protective systems, 

hazardous atmospheres, or other dangerous conditions.  An inspection shall be conducted by 

the competent person prior to the start of work and as needed throughout the shift. 

Inspections shall also be made after every rainstorm or other hazard increasing occurrence.  

 

Competent Person Cal/OSHA (Definition): “One who is capable of identifying existing and 

predictable hazards in the surroundings or working conditions which are unsanitary, hazardous, 

or dangerous to employees, and who has authorization to take prompt corrective measures to 

eliminate them”. The Town Engineer or Public Works Inspector may immediately stop work 

when OSHA safety standards are not being followed or if worker or public safety becomes a 

concern. 

 

Concrete Structural Fill 

 

A minimum 6″ layer of Aggregate Base shall be compacted to a 95% or greater immediately 

beneath all concrete structures, including; Driveways, sidewalks, curb and gutter, catch basins, 

and other drainage structures. Thicker sections of AB must be placed when called out as stated 

in the project plans, specifications, or geotechnical report. AB shall conform to Class 2 AB as 

listed under ‘Roadway Fill’ of this Earthwork Standard. Prior to placing the AB the upper 6” of 

the subgrade shall be compacted to 95%. 

 

Concrete Spec’s and Testing 

 

“Standard” concrete (sidewalk, curb & Gutter, and other non-structural supporting) shall be 

3,000 psi, ¾”, Type II/V.  “Structural” load bearing concrete (including slabs, footings, piers, and 

other steel re-enforced concrete) shall meet a minimum compression strength of 4,000 psi 

(3/4” or 1” maximum as job specified), Type II/V.   

 

All concrete formed with steel must have a minimum of 2” separation from all concrete finish 

(including footing bottoms and side walls).  Steel placement shall be inspected and approved by 

TOW Inspector (or approved special inspector) prior to scheduling/pouring concrete. All 

concrete with steel shall be vibrated during pour. 
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All field concrete testing shall be performed by an ACI Certified Grade 1 Technician.  Should the 

material delivered or being placed not meet the project and these standards, the QC, QA, or 

Town Inspector may reject the material.  The material may not be placed (and not re-routed 

back to the project), or shall be fully removed; as determined by the Town Engineer. 

 

All concrete shall be tested per ASTM C94, ACI 301, and ACI 318 procedures, unless otherwise 

directed or approved by the Town Engineer.  A minimum of one set of four cylinders shall be 

taken per each day, or each separate area of concrete poured; and 1 set per each 50 yds3 

thereafter.  Four cylinders shall be made for Compression tests (breaks), and shall be made at: 

(1) 7day, (2) 28 day, and (1) ‘hold’ (to be used if necessary, at a later specified time). The 28-day 

compression average must meet or exceed the submitted mix deign.  Unacceptable material 

shall be removed, and fully replaced at the expense of the contractor.  No visually cracked 

sidewalk, slab, or other structural concrete shall be accepted, and must be removed and 

replaced at the contractors cost.   

 

All concrete mix designs must be submitted to TOW Public Works per “Materials and 

Submittals” as described in these Standards. 

 

Foundation Excavations 

 

Prior to placement of steel or concrete into foundation bottoms, the foundation excavation 

must be observed and approved by the Town Public Works Inspector or approved Special 

Inspector.  The foundation must be firm, free of loose material, water, debris, or any other 

unacceptable material.   

 

Foundations must be excavated to the width and depth per plan or project recommendations, 

and must be founded into dense native soil, or compacted fill.  Foundations shall not be 

founded in plastic soil (P.I. 15 or greater per ASTM D 4813), unless otherwise recommended 

and designed by a geotechnical engineer.   Expansion Index Test(s) may be required to confirm 

whether the soil has expansive potential, which should then be addressed by the Town or 

geotechnical engineer. 

 

Footings, slabs on grade, or other foundations shall not be poured/placed on dried, cracking 

and/or desiccated soil.  Differential support conditions are a concern where foundations span 

cut and fill soils, or foundations cross native rock and engineered fill.  A geotechnical engineer 

shall be consulted to determine if overexcavation or other methods are necessary to help 

mitigate differential settlement. 

Slope Fill and Construction 

 
Fill constructed against existing slopes steeper than 5:1 shall have a keyway constructed at the 

slope toe.  The keyway width shall be ½ the slope height, or a minimum of 1½ the width of the 

compaction equipment used.  The key bottom shall be excavated sloped into the slope at a 
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minimum of 2%.  The toe of the key shall be excavated into dense soil or bedrock formation to a 

minimum depth of 18”, or as approved by the Town Engineer or the project Geotechnical 

Engineer.   The Key bottom shall be inspected by the Town Inspector or the Project 

Geotechnical Engineer prior to placing fill. 

 

As slope fill is placed, horizontal Benches shall be cut into acceptable dense native soil or 

compacted fill.  Compaction and placement shall be as described under “Fill Placement”.  No 

material with dimensions greater than 3” shall be placed within 1 foot of the slope face. 

 

Oversize Material Placement 

 

“Oversize Material Placement” shall apply when more than 30% of the material is greater than 

¾” size, and therefore cannot be tested per ASTM D 1557.  Rocks with diameters of 3” or more 

may be placed in deeper fill areas, as approved by the Town Engineer.  The rock fill lift thickness 

will be governed by the largest acceptable size material within the fill.  Due to the generally 

untestable nature of the rock fill material, no density testing shall be performed. However, 

during the placement and compaction of the rock fill, full-time observation is required.   

 

Predominantly granular material shall be used as matrix soil in rock fills (the matrix soil shall be 

defined as the material finer than ¾” size).  The matrix soil shall have an SE of >32 (Sand 

Equivalency per Caltrans Test CT-217).  The rock fill shall be placed so no voids are visible 

between the irreducible material, and no nesting is apparent.  The matrix soil within the rock fill 

shall be compacted at 2% to 8% above optimum moisture. 

 

Observation trenches shall be excavated as necessary (no less than one per every other lift) to 

visually confirm adequate densification, and to help confirm that the rock fill is free of nested 

material and/or voids.  Should voids, nesting, loose material, or improper moisture content be 

observed, the unacceptable portion of rock fill shall be remixed and recompacted. 

Density Testing Frequency 

 

Trench: 

Field density tests in fill shall be taken at intervals no less than every 2 vertical feet or 100 lineal 

feet of fill placed; for trenches shorter in length than 100’, a minimum of two density tests will 

be necessary.   All test locations shall be chosen by the testing agency or the TOW Public Works 

Inspector, not by the contractor. 

 

General Fill: 

Field density tests in fill shall be taken at intervals no less than every 2 vertical feet, or 100 yds3, 

whichever amount is placed first.    No less than two density tests shall be taken on any fill area. 

  

All test locations shall be chosen by the testing agency or the TOW Public Works Inspector, not 

by the contractor. 
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Fill shall not be compacted over unacceptable fill, debris, or unprepared native soil.   

 

Materials and Submittals 

 

All materials to be used on construction projects must be submitted for review and approval to 

TOW Public Works or Building Departments—prior to use.  Submittals must include information 

on the material description, the manufacturer, product specifications, quantity, and any other 

product information required by the Town Engineer or Building Official. 

 

Aggregates, geotechnical fabrics, pipes, concrete, asphalt, steel and all other project specific 

materials (that are not specified here in these standards) shall meet the requirements specified 

in the project geotechnical report, project plans, contract documents, or project special 

provisions.  

 

Sampling and Testing of Soil and Aggregate 

 

All sampling procedures for soil and aggregates shall be performed in accordance with current 

ASTM standard or Caltrans most current test methods, unless otherwise approved by the Town 

Engineer. Laboratory and field sampling, testing, inspection or observations, shall be performed 

by experienced technicians, or other qualified personnel, as approved by the Town Engineer.  

 

Quality Control (QC) and Quality Assurance (QA) 

 

Quality Control (QC) refers to the qualified engineering field and lab personnel performing 

testing and inspection for the general contractor or their sub-contractors.  Quality Assurance 

(QA) refers to the Town of Windsor’s selected engineering (or other professional) firm that 

performs QC review; including sampling, material testing, inspection, and construction 

procedure documentation and review for the Town of Windsor Public Works and Building 

Departments. 

 

The contractor shall hire an engineering laboratory to sample, test, and document earthworks 

operations (including backfill, grading, compaction tests, and all other materials inspections) 

required by TOW Standards and/or the project specifications.  The engineering laboratory shall 

perform as contractor Quality Control (QC). 

 

It is the Contractor and QC engineering firm’s responsibility to understand current Town of 

Windsor Public Works Standards and communicate test results to the TOW Public Works in a 

timely manner.  Stoppage of work due to delayed QC test data are the contractor’s 

responsibility. 

 

The contractor shall stop placing, and/or remove any unacceptable material upon notification 

by the QC engineering lab that the material is out of specifications. Placement shall not resume 

until the material is confirmed to the TOW Public Works to be back within project specs.    
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Any fill areas with a density test failure, or fill placed in a manner deemed unacceptable by the 

TOW Public Works Department, their representative, or the QC engineering firm, shall be 

reworked to meet these standards.  Fill shall not be placed over unacceptable fill, or 

unprepared native soil.   

 

The engineering lab (QC) shall submit all testing, sampling, and field observation 

documentation to the TOW Public Works Engineering Department, as specified in the 

subheading of this section titled “reports”.   

 

The TOW Public Works reserves the right to hire an engineering laboratory of their choice to 

perform (QA) testing and review.  The QA shall have the final determination regarding 

acceptability of Materials and Procedures. TOW Public Works Department and their QA 

representative shall be allowed access to all work areas. The QC shall share all project test data, 

and related project material information with TOW Public Works or their QA.  The contractor, 

or QC shall contact TOW Public Works or their QA to allow for concurrent testing and/or equal 

splitting of samples, as necessary.   

 

Procedures not conforming to project requirements, or materials not meeting project 

specifications will be considered rejected and shall be corrected and/or removed immediately; 

unless otherwise approved by the Town Engineer. 

 

Daily Reports 

 

Communication of daily field or lab test data shall be communicated verbally or electronically to 

the PW Inspector.  Depending on the project scope and size, adjustments to the daily/weekly 

reporting procedures may be made by TOW Public Works Department. 

 

At the request of the TOW Public Works Department, QC daily field reports, QC lab reports, or 

other QC inspection/testing/observation information, shall be submitted for Town Public Works 

Department review during the construction of a project.  Should QC information not be 

submitted as requested by the Town Engineer or is deemed incomplete or inaccurate; the 

project may be stopped by the Town Engineer until the required information is submitted. 

 

Final Reports 

 

Within 30 days of completion of an earthwork project, the permittee (or their representative) 

must submit a PDF report to the TOW Public Works Department. The report shall include daily 

reports, lab and field data related to the project.  Lesser sized reports and or test result data 

may be accepted dependent on project size; however, any changes to the requirements in this 

section must be prior approved by Town Engineer.   

 

The final laboratory/field report shall be signed by a registered civil or geotechnical engineer, or 

a NICET Level IV Technician (Materials or Geotechnical), unless otherwise approved by the 

Town Engineer. 
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Final reports shall include a statement that “All earthwork and materials placed were 

completed in general accordance with Town of Windsor “Design and Construction Standards”.  

Any exceptions or non-compliances shall be stated in the report.  All reports shall be submitted 

to the TOW Public Works Department within 30 days after the completion of construction.   

 

ADA Ramps and Crossings, and other Details 

 

The most current Caltrans Details (including the most current A88A and A88B) shall be 

implemented during all construction, unless otherwise approved by the Town Engineer. 

Entrance/Exit Cobble (Refer to TC-1 in the CASQA Stormwater BMP Handbook)  

 

3″ to 6″ size angular cobble stone shall be placed over a woven geotechnical fabric (Mirafi 600X 

or equivalent).  Prior to the placement of the woven fabric, the area of placement shall be 

excavated to allow for a minimum of 12″ thick section of cobble to be placed. This area of 

cobble entry shall be a minimum of 12′ wide by 50′ in length.  The cobble entry shall be 

maintained by the contractor to remove mud/dust or other material buildup from within the 6” 

section. 

 

Storm Water and Pollution Control (Refer to current EPA and CASQA Stormwater Standards 

and BMP’s)  

 

Construction work within the Town of Windsor shall fully comply with all current EPA Storm 

Water Pollution Prevention Plan (SWPPP), the California Department of Transportation Storm 

Water Management Plan, The California Regional Water Quality Control Board, National 

Pollutant Discharge Elimination System (NPDES), CASQA Best Management Practices (BMP), 

and current Town of Windsor Standard Plans, along with all other environmental quality and 

monitoring necessary. This includes all LID Structures. 

 

Health and Safety (Refer to Federal OSHA and Cal OSHA current Standards) 

 

At any time that the Public Works Inspector or the Town Engineer’s representative deem that 

the materials, workmanship, or other activities are a safety  concern, the job may be stopped 

immediately. 

 

During the construction process, all applicable “OSHA Standards for the Construction Industry” 

shall be followed, including (but not limited to) 29 CFR Part 1926, Subpart P – Excavations.  The 

Contractor performing the work shall supply a “Competent Person” per all CAL/OSHA Safety 

Requirements, not limited to, but including excavations.  

 

All construction equipment and materials shall be safely fenced off from public access during 

the entirety of the project.  Knowing and following Cal OSHA Safety Standards is the 
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contractor’s responsibility.  TOW Public Works may stop construction on a project at any time 

until safety concerns have been corrected.  

 

During construction the contractor shall supply the work area (job site) with a minimum of one 

porta-toilet, and more as necessary or directed by the TOW Public Works Inspector for larger 

projects.  

 

Dust Control (Refer to: Northern Sonoma County Air Pollution Control District, “Rule 430”) 

 

Fugitive Dust and airborne particulate must be limited in all areas that a contractor is 

performing construction, or where equipment is driven to access the work area.   

 

A) “The handling, transporting, or open materials in such a manner which allows or may allow 

unnecessary amounts of particulate matter to become airborne, shall not be permitted” 

B)“Reasonable Precautions must be taken to prevent particulate matter from becoming 

airborne”, including, but not limited to: 

*   ‘Covering open bodied trucks…’ 

*  ‘The prompt removal of earth or other material from paved streets onto which earth or other 

material has been transported by trucking or earth moving equipment, erosion by water, or by 

other means.’ 

 

The Town of Windsor Public Works may stop a project until dust and debris have been properly 

controlled, and an acceptable method of dust control has been established. 

 

Traffic Control (Reference the current CA MUTCD) 

 

Traffic Control Plans (TCP’s) must be submitted to Town of Windsor Public Works Department 

for review prior to beginning any work that may in anyway affect the flow or safety of either 

pedestrian, vehicular, or bicycle traffic.  All TCP’s must be specific to the location of the 

construction site.  All TCP’s must be reviewed and approved by the Town Engineer or their 

representative prior to receiving any related Encroachment, Building, or other affected Town 

permit. 

To ensure that the traffic control device practitioner is designing TCP’s and performing ‘Work 

Zone Traffic Control’ safely, the most current California Manual on Uniform Traffic Control 

Devices (CA MUTCD) shall be referenced.  The most current edition of the Work Area Control 

Handbook (WATCH) is a good reference. 

 

CA MUTCD, and other related information is available on the Internet at the following web link: 

https://dot.ca.gov/programs/safety-programs/camutcd  

 

Prior to a Contractor being approved to perform Work Zone Traffic Control, the Town Engineer 

may require documentation to help confirm the qualification, experience, flagger certification, 

and training necessary to perform the planned project.  Any traffic control contractor that does 



 

PART II – STANDARD SPECIFICATIONS 

SERIES 300 – EARTHWORK CONSTRUCTION, ASPHALT PLACEMENT, STORM DRAIN,  

LID, & BMP STANDARD SPECIFICATIONS 

300 - 18 

not follow the approved TCP, or puts the public in danger in any way, can be removed from a 

project by the Town Inspector or Engineer at any time.  The job will be stopped until the 

necessary TCP procedures and a qualified contractor is approved. 

Should the Town Engineer or PW Inspector become concerned about a change in traffic, 

pedestrian, weather, lighting, or any other condition that may adversely affect safety; the work 

may be stopped immediately.  The Traffic Management Contractor shall make all corrections 

required by the Town Engineer, prior to re-commencing work.   

Plans and Permit 

 

A grading permit shall be issued by the Town of Windsor Building Department prior to any grading.  

 

Grading Plans shall be prepared by or under the direction of a person licensed to perform civil 

engineering in the State of California. 

 

Grading Plans shall include the following information: 

 

 Benchmark  

 Existing grades (contours) 

 Proposed grades contours or spot elevations 

 Limits of grading 

  Typical sections or details showing how drainage will be dealt with at all the limits of 

grading and property lines 

 Swale and building pad typical plans or details 

 Existing trees to be saved or removed and fencing around trees to be saved. 

 

All Grading Plans shall also reference the title, preparer and date of the Soils Report on which the 

plans are based and state that all work shall conform to the report.  If the report is not to be used 

in its entirety, the provisions to be used shall be stated on the plans. 

 

All Grading Plans shall also include a SWPPP & LID plan. 

 

All Grading shall conform to the Town Tree Preservation Standards. 

 

The Contractor shall be responsible for coordinating his work with the Geotechnical Engineer.  All 

grading shall be performed to the satisfaction of the Geotechnical Engineer and shall be in 

conformance with the preliminary Soils Report filed with the Building Department and the current 

International Building Code (IBC), Appendix J, Grading. 

 

3. Erosion Control 

 

All graded areas and exposed soil within this project shall be seeded for erosion control by the 

contractor.  Seed and mulch will be applied by October 1st (or before the first rain of the season, 
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whichever comes first) to all cut and fill slopes within or adjacent to project roads.  Seed and 

fertilizer will be applied hydraulically or by hand at the rates specified below.  On slopes, straw will 

be applied by blower or by hand and anchored in place by punching.  All critical earthwork 

operations shall be performed during the dry weather season, from May 1st to October 1st unless 

otherwise approved by the Town Engineer in writing and it must comply with state construction 

general permit and the TOW’s Municipal Stormwater NPDES Permit.  The clearing of existing 

vegetation shall be confined within the limits of actual earthwork.  Incremental development shall 

be required to ensure that the amount of land cleared at any time is limited to the area that can 

be developed during the construction period. Stormwater shall not be allowed to flow directly 

down unprotected slopes.  Energy dissipating structures and erosion control devices shall be 

placed at all drainage outlets that discharge to natural channels.  All sediment traps shall be 

maintained by the owner until such time that the Town or Sonoma County water agency accepts 

maintenance responsibility. 

  Item       Pounds per Acre 

 

 "Blando Brome"       30 

 Annual Rye Grass       20 

 Fertilizer (16-20-0 & 15% Sulphur)     500 

 Straw Mulch        4000 or 3500 lbs. 

          of wood cellulose 

 

Any existing septic system and existing wells shall be destroyed under permit from Sonoma County 

Permit and Resource Management Department. 
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SERIES 400 - SEWER SYSTEM 

CONSTRUCTION STANDARD SPECIFICATIONS  
 

1. Materials 

 

Sewer pipe shall be ductile iron pipe or polyvinylchloride pipe. 

 

2. Polyvinylchloride (PVC) Pipe  

 

PVC solid wall sewer pipe and fittings for gravity sewers shall be made from all new, rigid, un-

plasticized polyvinylchloride in accordance with the most recent version of ASTM Standard 

Specifications D3034 and F679 and shall have a wall thickness of at least SDR 35. Joints shall 

consist of an integral thickened bell-and-rubber ring and shall conform to the most recent version 

of ASTM D3212.  Gaskets shall conform to the latest version of ASTM F477. Joints shall be 

assembled using only manufacturers recommended lubricant. 

 

All pipe shall have a home mark to indicate full penetration of the spigot when the joint is made. 

 

All PVC pipe entering or leaving a concrete structure shall have a standard manhole gasket, as 

supplied by the pipe manufacturer, firmly clamped around the pipe exterior and cast into the 

structure base or near the structure wall center as a water stop. 

 

After pipe installation and placement/compaction of backfill, but prior to placement of pavement, 

all pipe shall be cleaned, CCTV video inspected and mandrelled to measure for defects in 

workmanship or obstructions. Defects in workmanship or obstructions shall include, but not be 

limited to deflections, sags, joint offsets, protruding gaskets, evidence that pipes were not fully 

stabbed together at the joint and lateral pipe intrusions. A rigid mandrel, with an effective circular 

cross section having a diameter of at least 95% of the specified base inside diameter shall be pulled 

through the pipe by hand. The minimum length of the circular portion of the mandrel shall be 

equal to the nominal diameter of the pipe. All obstructions encountered by the mandrel shall be 

corrected by the Contractor. Obstructions due to deflection shall be corrected by replacement of 

the over-deflected pipe, not by re-rounding in place. Any workmanship details shall be corrected 

by the Contractor. 

 

If a section of pipe fails to meet the mandrel test and is reinstalled and fails the second time, said 

section(s) of pipe shall be replaced with an approved rigid pipe material. 

 

If required by the Town Engineer, the manufacturer shall furnish to the Town a 5% deflection 

mandrel and proving ring as shown in STD. PLAN NO. 415, “Plastic Sewer Pipe Deflection Mandrel” 

of the Town Standards for the Town's retention and use. 

 

The average inside diameter for PVC Solid Wall Sewer Pipe shall be the "average outside diameter" 

minus 2.12 times the "Minimum Wall Thickness" (see ASTM D3034 and F679). 
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If required by the Town Engineer, the Contractor shall re-test the solid wall pipe using a mandrel 

with an effective circular cross section having a diameter of at least 95% of the specified average 

inside diameter eleven (11) months after recordation of Notice of Completion of a Town Sewer 

Contract or after the acceptance by the Town Council of the subdivision. Any pipe which fails to 

pass the mandrel test shall be replaced at the expense of the Contractor. The Town reserves the 

right to determine the longitudinal limits of any pipe that is required to be replaced. Pipe 

replacement shall be guaranteed by the project maintenance bond. 

 

3. Ductile Iron Pipe (DIP) 

 

Ductile iron pipe shall be cement lined, new pipe conforming to ANSI/AWWA C151/A21.51-96 or 

most recent issue, if any, as sponsored by the American Water Works Association for thickness 

class 50 Ductile Iron Pipe. The pipe shall be furnished with bell and spigot ends, "Tyton Joints", or 

mechanical joints except where specifically specified on the plans. 

 

All Ductile iron pipe buried underground shall be encased in polyethylene film in the tube form.  

Polyethylene material and installation procedure for the encasement shall conform to 

ANSI/AWWA C105/A21.5-18 or most recent issue, if any.  Installation Method "A" as described in 

aforementioned specification shall apply. 

 

Couplings for connection to the sewer main shall be of a type approved by the Town. 

 

4. Excavation and Backfill 

 

Excavation and backfill shall be as shown on STD. PLAN NO. 501, "Standard Trench Detail" of the 

Town Standards. 

 

All stumps and large roots encountered during trenching operations shall be removed to the 

satisfaction of the Town. The trench shall be opened sufficiently ahead of the pipe laying 

operations to reveal obstructions. Trench crossings shall be provided as necessary to 

accommodate public travel and to provide convenient access to adjacent properties. Flow shall be 

maintained in any sanitary sewers, storm drains, water lines, or water courses encountered in 

trenching. 

 

All cutting, handling and disposal of asbestos cement pipe shall be done in accordance with the 

Contractor's State Licensing Law and all applicable laws and regulations. 

 

5. Existing Manholes 

 

Existing manholes and cleanouts located within the public right of way shall be adjusted to 

conform to finished pavement grades in accordance with the details shown on the plans. 
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Prior to the removal of an existing manhole frame, a platform shall be constructed in the manhole 

above the top of the sewer to prevent any dirt or debris from falling into the sewer. The platform 

shall remain in place until all work on the manhole has been completed and the asphalt concrete 

has been placed around the manhole. Prior to the removal of the platform from the manhole, all 

dirt and debris shall be removed. 

 

Lowering of the manhole ring and cover shall be accomplished by the removal of existing concrete 

grade rings below the manhole ring or by removing the upper section of manhole barrel and 

substituting with a shorter section of barrel. 

 

In the event that the portion of barrel section to remain is cracked or damaged or otherwise made 

unsuitable for use, the entire section shall be removed and replaced with a new section of barrel. 

Trimming of taper sections will not be permitted. 

 

All sections of the manhole shall be set in cement mortar or in approved gasket material. Trim 

excess gasket material and plaster inside joints smoothly. Manhole sections set in cement mortar 

shall be smoothly plastered inside and out. 

 

After placing the surface course of asphalt concrete, all manholes and cleanouts shall be located 

and marked with white paint before the close of that work day. 

 

Within two working days of paving, all manholes and cleanouts shall be adjusted to grade as noted 

in STD. PLAN NOS. 401 and 402, and inspected. 

 

6. Pipe Laying 

 

Where ground water occurs in a trench, pumping shall continue until backfilling has progressed to 

a sufficient height to prevent floatation of the pipe. Water shall be disposed of in such a manner as 

to comply with State Standards with respect to turbidity, cause no property damage or not be a 

hazard to public health or the environment. All de-watering plans/operations shall be approved by 

the Town Engineer prior to commencement of de-watering. Water from trench de-watering 

operations shall not be disposed of into the public sewer. 

 

Where projects consist of construction of new mains or extensions of existing mains, contractors 

must make provisions to keep flow from entering the sewer collection system. This shall include 

the installation of a positive sealing plug on the outlet of the new mains closest manhole to the 

existing main. Additionally, if any new laterals enter the new main between the existing main and 

the closest manhole on the new main, each lateral shall be individually plugged with a positive 

sealing plug. The Contractor shall be held responsible to periodically check that all plugs are 

holding tight. The Contractor shall ensure that the water contained in the new main is not 

contaminated with human or hazardous waste, prior to removal of any plugs. The Contractor shall 

make provisions to dewater the new mains without disposal into the sewer collection system and 

without cause of property damage or hazard to the public health or environment. Failure to 

comply may result in penalties. 
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Where construction consists of constructing a new main or extension of an existing main, the 

downstream end of the new main shall be securely closed with a tight fitting plug until the 

connection is approved by the Town. 

 

If the new sewer main is connecting to an existing main at a location other than an existing 

manhole, the Contractor shall pothole the existing sewer main to verify invert grades and 

locations. 

 

Sewer pipe shall be installed on the alignment and grade as shown on the plans and in accordance 

with the Standard Specifications, or as directed by the Town Engineer. Existing sewer laterals shall 

be removed replaced and reconnected at the locations shown on the plans, or as directed by the 

Town Engineer. Existing lateral connections found in the field but not shown on the plans must be 

immediately brought to the attention of the Town Engineer staff. 

 

Sewer pipe shall be laid in straight lines and on uniform rates of grade between points where 

changes in alignment or grade are shown on the plans. The interior of the pipe shall be free of 

foreign matter before lowering into the trench. 

 

The pipe manufacturer's written instructions covering the installation of his pipe shall be closely 

followed unless otherwise directed by the Town or these Special Provisions. The trench shall not 

be backfilled until authorized by the Town. Pipe laying shall precede upgrade with the spigots 

pointing in direction of flow.  

  

Electro-optical grade setting devices must be used and shall be operated by a person proficient in 

its operation. 

 

Any section of pipe found to be defective or which has had grade or joints disturbed shall be 

re-laid by the Contractor at Contractor’s expense.  

 

Proper implements, tools and facilities satisfactory to the Town shall be provided and used by the 

Contractor for the safe and efficient execution of the work. All pipe, fittings and accessories shall 

be carefully lowered into the trench by means of derrick, ropes, or other suitable equipment in 

such a manner as to prevent damage to pipe and fittings. Under no circumstances shall pipe or 

accessories be dropped or dumped into the trench. The pipe and accessories shall be inspected for 

visible defects prior to lowering into trench. Any visibly defective or unsound pipe shall be 

replaced. 

 

The line and grade of existing utilities shall not be altered. Any leakage caused in existing utilities 

by reason of the Contractor's operations shall be immediately repaired at the Contractor's 

expense. 
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Existing storm drains shall be supported or removed and replaced at the Contractor's option. In 

any case, the Contractor shall be responsible for maintaining the existing line and grade of the 

storm drains. 

 

Existing water lines shall be supported in place with service maintained during construction. The 

Contractor shall be responsible for any damage resulting from improper backfilling. 

 

Existing Sewer lines shall be supported in place with service maintained during construction. The 

Contractor may, at Contractor’s option, remove and replace any sewer laterals which are not in 

use during construction. The Contractor shall be responsible for damage to sewer lines during 

construction and any damage resulting from improper backfilling. 

 

7. Sewer Laterals and Services 

 

Sewer lateral inverts shall be set above the midpoint of the sewer main. 

 
A. Grades and Alignment 

1. Sewer laterals shall be run at a uniform slope of not less than 1/4 inch per foot 

toward the main sewer. Where it is impractical to obtain a uniform slope of 1/4 

inch per foot slope due to the depth of the main sewer or to the structural 

features or the arrangement of any building or structure, a reduction of slope 

may be approved to not less than 1/8 inch per foot by the Town Engineer. 

 
B. Pipe Cover and Clearance 

2. Lateral sewers in public rights-of-way shall be installed at sufficient depth to 

serve the parcel involved, but in no case less than three (3) feet of cover at the 

property line. 

3. On-site sewer laterals shall have a cover of eighteen (18) inches minimum from 

finished grade. Where cover is less than eighteen (18) inches, ductile iron pipe 

shall be used. Where building sewers cross driveways, ductile iron pipe shall be 

used. 

4. In particular situations, such as bridge crossings, sewers may be installed 

above-ground. Special approval from the Town Engineer will be required. In 

such cases ductile iron pipe shall be used along with special supports, and 

anchors, as required by the Town Engineer. In such cases the contractor shall 

prepare a drawing to scale showing the proposed construction and special 

details for the Town Engineer’s approval prior to commencing work. 

 

8. Sewer Structures 

 

Manholes shall be standard precast concrete manholes as detailed on STD. PLAN NO. 401 and STD. 

PLAN NO. 402. Mains larger than 18 inches in diameter or deeper than 8 feet require 60-inch 

diameter manholes. Precast concrete manhole bases must be from the list approved by the Town. 
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Manhole bases may be poured-in-place concrete on undisturbed earth. The bases shall be poured 

full thickness against the side of the manhole excavation or to dimensions shown on the plans. The 

manhole excavation site shall be dewatered before pouring. 

 

Pre-cast manhole bases, conforming to Town STD. PLAN NO. 401 and 402 in dimensions and the 

requirements outlined below for materials may be used. Such pre-cast bases shall be placed on a 

minimum 12-inch thick cushion of drain rock, as specified in STD, PLAN NO. 401 and STD, PLAN NO. 

402. The drain rock shall extend a minimum of 6 inches beyond the outside edges of the base. 

 

Concrete for manhole bases shall be Class A Portland cement concrete conforming to the 

applicable requirements. The Portland cement shall be Type V conforming to ASTM Designation 

C150 or low-alkali-Type II cement meeting the requirements for Type V cement. 

 

Where steel reinforcement is required in manhole base construction, such reinforcement shall be 

furnished and placed as shown on the plans and in accordance with the applicable provisions. 

 

The base slab and initial riser section shall be connected with integrally poured concrete to create 

a watertight joint.  Flow channels shall be constructed as shown on the plans. Changes in size or 

grade shall be made gradually and changes in direction by smooth curves. All finished surfaces 

shall be smoothly troweled with a steel trowel. All manhole barrels and taper section shall be 

precast concrete sections using Type V Portland cement complying with ASTM Designation C150 

or low-alkali Type II cement meeting the requirements for Type V cement. 

 

The 48-inch and 60-inch diameter barrels and taper sections shall be constructed in accordance 

with the applicable provisions of ASTM Designation C478 and shall be inspected by the Town to 

determine that the interior surfaces are smooth and free of pockets or depressions. The inside 

face of all barrels, tapers and rings shall be aligned with and flush to adjacent sections. 

 

Manhole frames and covers shall be in accordance with the Town STD. PLAN NO. 410. 

 

At locations where sewer is to be installed into or out of existing manholes, the manhole wall and 

base shall be chipped to accept the new size of pipe and to form a flow channel in the manhole 

base. The Contractor shall dry pack around the pipe between the pipe and the chipped-out 

opening.  The Contractor shall also backfill the area around the pipe with concrete to insure a 

watertight connection. 

 

Mainline cleanouts shall be installed per STD. PLAN NO. 404 at the locations shown on the Plans. 

 

All joints in manholes shall be sealed by means of a preformed, self-bonding, self-sealing plastic 

gasket, such as "Ram-Nek", manufactured by the K.T. Snyder Company, Houston, Texas, or 

approved equal. Joint seals shall be installed in full compliance with the manufacturer's current 

recommendations. All manholes shall be water-tight prior to grouting. 
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After placing the surface course of asphalt concrete, all manholes and cleanouts shall be located 

and marked with white paint before the close of that work day. 

 

Within five working days of paving, all manholes and cleanouts shall be adjusted to grade and 

inspected. 

 

9.  Testing of Sewers  

Testing of all portions of the sewer including manholes and grease traps will be required. Low 

pressure air testing is required. The inspector can allow water testing on a case-by-case basis. 

The following procedure shall be used for air testing. 

1.  Clean pipe to be tested by propelling a snug fitting inflated rubber ball through 

the pipe with water. Remove any debris.   

2.  Plug all pipe outlets with suitable test plugs. Brace each plug securely. 

3.  If the pipe to be tested is submerged in ground water, the Town Inspector may 

require that gauge pressures be increased to compensate for groundwater 

hydrostatic pressure.  

4.  Add air slowly to the portion of the pipe installation under test until the internal 

pressure is raised to 5.0 psig.  

5.  Check exposed pipe and plugs for abnormal leakage by coating with a soap 

solution. If any leakage is observed, bleed off air and make necessary repairs. 

6.  After an internal pressure of 5.0 psig. is obtained, allow at least two minutes for 

air temperature to stabilize, adding only the amount of air required to maintain 

pressure.  

7.  After the two minute period, disconnect the air supply.  

8.  When pressure decreases to 5.0 psig, start stopwatch. Determine the time in 

seconds that is required for the internal air pressure to reach 2.5 psig. The 

minimum allowable time in seconds shall be based on the diameters and 

lengths of pipe under test. The Contractor will be allowed to manually bleed air 

as required to drop the internal pressure to 5.0 psig. to start test, if desired.  

Air test data sheets and nomograph with directions for computing the specification time are 

available at the office of the Town Engineer.  

If water testing is approved by the Town Inspector, the following procedure shall be used: 

1. Manholes, grease traps and other structures shall be filled with water to the rim 

of the frame casing. 

2. Structures shall lose no more than 2 inches over a period of 30 minutes. 

For either exfiltration or infiltration test, the maximum leakage shall not exceed 250 gallons per 

inch of pipe diameter per mile per 24 hours as measured over a period of 30 minutes minimum. 

Should the leakage exceed the maximum allowable rate, the Contractor shall repair, overhaul, 

or rebuild the defective portion of the sewer line to the satisfaction of the Town Engineer at no 
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additional cost to the Town. After repairs have been completed by the Contractor, the line shall 

be retested as specified above, all at no cost to the Town. 

The test shall be performed after the line has been laid and all backfill placed and compacted as 

specified elsewhere in these specifications. The Contractor, at Contractor’s option, may test the 

line at any time during construction. However, the final test for acceptance shall be made only 

after all backfill is in place and compacted. 

In the event that the exfiltration test prescribed above is impractical due to wet trench 

conditions, these portions of the sewer line where such conditions are encountered will be 

tested for infiltration. The Town shall determine whether the exfiltration or infiltration test will 

be used.  

Even if the test for leakage is within the prescribed limits, the Contractor shall repair any 

obvious leaks.   

The Contractor shall hire an independent television inspection service to perform a closed-

circuit television inspection of all newly constructed sewers and laterals. A video record of the 

television inspection shall be produced and delivered to the Town in color digital format, together 

with a typed log of the inspection. 

 

The following conditions shall exist prior to the television inspection: 

 
A. All sewer lines shall be in installed, backfilled and compacted. 

B. All structures shall be in place, all channeling complete and all pipelines accessible from 

structures. 

C. All other underground facilities, utility piping and conduit within two feet of the sewer 

main shall be installed. 

D. All compactions required shall be completed. 

E. Pipelines to be inspected shall be balled, flushed and mandrel tested. 

F. The final air or water test shall have been completed. 

G. Immediately before the television inspection, run fresh water into the sewer until it passes 

through the downstream manhole. 

H. No more than 1" deep water will be present at all times during video inspection. 

 

When the above work has been completed, the Contractor shall notify the Town 48 hours in 

advance of the date for television inspection. During this inspection, the Contractor or its 

authorized representative shall be present to observe the video pictures as provided by the 

television camera.  Cameras shall be pointed downstream and all video inspections shall run 

downstream. 

 

The following video tape observations shall be considered defects in the construction of the sewer 

pipelines and will require corrections prior to acceptance: 
A. Off grade - 0.08 feet or more, deviation from grade; 
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B. Joint separations - over 3/4-inch; 

C. Offset joints; 

D. Chips in pipe ends - no more than 1/4-inch deep; 

E. Cracked or damaged pipe or evidence of the presence of an external object bearing upon 

the pipe (rocks, root, etc.); 

F. Infiltration; 

G. Debris or other foreign objects; 

H. Protruding gaskets 

I. Other obvious deficiencies when compared to the approved project plans and 

specifications, these Standard Specifications and the Standard Plans. 

 

The Contractor will be notified in writing of any deficiencies revealed by the television inspection 

that will require repair, following which the Contractor shall excavate and make the necessary 

repairs and request a television re-inspection. Television re-inspection shall be at the Contractor's 

expense. 

 

10. Trench Resurfacing 

 

Trench resurfacing shall be as shown on STD. PLAN NO. 501, "Standard Trench Detail". 
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SERIES 500 – WATER SYSTEM 

CONSTRUCTION STANDARD SPECIFICATIONS  
 

1. Description 

All water mains and related appurtenances shall be constructed in accordance with the Town 

Water System Design Standards.  

2.  Pipe  

The pipe, except where otherwise specified on the plans, shall either be ductile cast iron or 

polyvinyl chloride (PVC), all in accordance with the following:  

A.  Ductile iron pipe shall be cement lined, new pipe conforming to AWWA Standard 

C151, pressure class 350. The pipe shall be furnished with either bell and spigot ends, 

“Tyton Joints” or mechanical joints, except where otherwise specified on the plans.  

B.  Polyvinyl chloride (PVC) Pipe 4-inch through 12-inch shall be minimum class 150, or 

as shown on the plans and conforming to the requirements of AWWA C900 “Standard for 

Polyvinyl Chloride Pressure Pipe, 4-inch through 12-inch for Water” and shall be furnished 

with either bell and spigot ends or couplings designed to effect an elastomeric pressure 

seal.  PVC pipe greater than 12 inches in diameter shall conform to AWWA C905 DR-25, 

minimum pressure rating 165 psi, or as shown on the plans.  

Each and every length of pipe and coupling shall be marked with the manufacturer’s name, lot 

number and the date the pipe was tested. The pipe shall be tested in accordance with the most 

recent American Water Works Standard Specifications and amendments thereto for the pipe 

furnished. The testing shall be performed in a State licensed materials testing laboratory where 

the testing standards meet or exceed State of California testing standards.  

Accompanying or preceding each load of pipe delivered, a certificate shall be furnished to the 

Town certifying that the pipe which is (to be) delivered has been tested and meets the 

requirements of the American Water Works Association Standard C900/C905 and these 

Specifications. The certificate shall identify the pipe by manufacturer’s name, lot number and 

date tested by a State certified materials testing laboratory.  

Number 10 insulated copper wire shall be laid on top of and along the entire length of all 

service laterals and mains and shall be extended to the surface at all valve locations, blow-offs 

and meter boxes sufficiently for locator equipment to be attached. 

 

3. Polyethylene 

 

All water service tubing 2 inches in diameter and smaller shall be polyethylene (PE) SDR 9 

conforming to ASTM D-2737 with a water pressure rating of 200 psi. 
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4. Fittings 

 

All fittings shall be new gray iron or ductile iron fittings conforming to ANSI/AWWA C110/A21.10 

or new ductile iron compact fittings conforming to ANSI/AWWA C153/A21.53 or latest revision 

and shall be compatible with the type and pressure class of pipe used.  Gray iron fittings shall be 

coated inside and outside with a petroleum asphaltic coating conforming to AWWA C110. 

 

Ductile iron fittings shall be cement mortar-lined in accordance with AWWA C104, or latest 

revision, and shall have a petroleum asphaltic coating conforming to AWWA C110.  Ductile iron 

fittings shall have a minimum pressure rating of 250 psi and shall otherwise meet or exceed the 

pressure rating of the pipe to be installed and shall have a minimum Class 53 thickness rating. 

 

All exposed nuts, bolts and threads (except stainless steel) shall be painted with Bitumastic paint 

or approved equal after nuts are tightened. 

 
A. Restrained joint fittings shall be ductile iron in accordance with the applicable 

requirements of ANSI/AWWA C111/A21.11 and ANSI/AWWA C153/A21.53 of latest revision and 

shall be compatible with the type and pressure class of pipe used. 

 

5. Gate Valves 

 

Gate valves shall conform to AWWA Standard C509, or latest revision, and shall be the resilient 

seat type with non-rising stem, opening counter-clockwise with O-ring stem seal and suitable ends 

for connections to type of pipe or fitting used.  The working pressure rating of gate valves shall 

meet or exceed the pressure rating of the pipe specified on the plans.  External bolts and nuts shall 

be 304 stainless or poly wrapped per STD. PLAN NO. 503. 

 

6. Butterfly Valves 

 

Butterfly valves shall conform to AWWA Standard C504, or latest revision, and shall be of the 

rubber seat type.  Valve discs shall rotate 90 degrees for the full open position to the tight shut 

position.  The valve seat shall provide a tight shutoff at a pressure differential of 150 psi upstream 

and 0 psi downstream in either direction.  The valve operator shall be the traveling nut type.  Valve 

shall open with a counter-clockwise rotation of the operating nut. 

 

7. Valve Boxes 

 

Each gate valve shall be covered by a precast 8-inch valve box set flush with street surface with 

cast iron ring and cover marked "WATER". The valve boxes are to be Christy G5, or approved 

equal. 

 

8.  Fire Hydrant and Lateral Assembly  

At the location(s) shown on the plans, the Contractor shall provide and install a fire hydrant and 

lateral assembly per STD. PLAN NO. 504.  
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No bends will be allowed in fire hydrant laterals without approval of the Town Engineer.  

Fire hydrants shall conform to the list of approved fire hydrants shown on STD. PLAN NO. 504.  

Residential fire hydrants will have one 2½-inch outlet and one 4½-inch outlet.  

Commercial fire hydrants will have two 2½-inch outlets and one 4½-inch outlet.  

All hydrants shall be painted in accordance with the specifications shown on STD. PLAN 

NO. 504.  

All hydrants shall be installed plumb.  

Before a fire hydrant may be placed in service, a high velocity flushing of the hydrant lateral 

shall be witnessed and approved by the appropriate Fire District personnel.  

9.  Asbestos Cement Pipe  

The installation of asbestos cement pipe is prohibited. All cutting, handling and disposal of 

asbestos cement pipe shall be done in compliance with the Contractor’s State Licensing Law 

and all applicable laws and regulations.  

10.  Excavation and Backfill  

Excavation and backfill of the pipeline shall be as shown on STD. PLAN NO. 501.  

Excess material from excavation shall become the property of the Contractor and shall be 

disposed of to the satisfaction of the Town Engineer.  

Prior to disposal of any materials or operation of any equipment on site provided by the 

Contractor for disposal of excess trench excavation owned by him, the Contractor shall submit 

to the Town Engineer written authorization for such disposal of materials and entry permission 

signed by the Owners of the disposal site and the required permits.  

11.  Laying and Handling Pipe Materials  

Proper implements, tools and facilities satisfactory to the Town Engineer shall be provided and 

used by the Contractor for safe, convenient and workmanlike prosecution of the work. All pipe 

fittings and valves shall be carefully lowered into the trench in such a manner as to prevent 

damage to pipe coatings. Under no circumstances shall pipe or accessories be dropped or 

dumped into the trench.  Before lowering and while suspended, the pipe shall be inspected for 

defects and the ductile iron pipe rung with a light hammer to detect cracks.  Any defective, 

damaged or unsound pipe shall be rejected and sound material furnished.  Cutting of pipe for 

inserting valves, fittings or closure pieces shall be done in a neat and workmanlike manner without 
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damage to pipe.  All pipe stockpiled on the job shall be stored with the ends covered to prevent 

the entrance of foreign matter. 

Whenever it is necessary, either in the vertical or horizontal plane, to avoid obstructions, or when 

long radius curves are permitted, the amount of deflection shall not exceed the maximum 

recommended by the pipe manufacturer or that required for satisfactory jointing. 

 

Each length of pipe shall be free of any visible evidence of contamination, dirt and foreign material 

before it is lowered into its position in the trench, and it shall be kept clean by approved means 

during and after laying.  At times when pipe laying is not in progress, the open ends of any pipe 

which have been laid shall be closed by approved means to prevent the entrance of small animals 

or foreign material.  Trench water shall not be permitted to enter the pipe. 

 

12. Laying PVC Pipe 

 

Individual pieces of pipe, valves, and fittings shall be joined by placing the rubber rings on the 

machined ends of the pipe and pulling the couplings, valves or fittings in accordance with the 

manufacturer's recommendations.  The rings shall be checked to be sure they are in the proper 

position after the coupling is in place.  Care shall be taken to ensure proper seating of the rings, 

and adapters shall be utilized for connections as required by the manufacturer. 

 

Fittings for PVC pipe shall be either the mechanical joint type or the push-on type. 

 

PVC pipe shall be as specified in and installed per the latest revisions of AWWA C900 or C905 as 

appropriate and in accordance with the manufacturer's recommendations. 

 

13. Laying of Ductile Iron Pipe (DIP) 

 

The flame cutting of pipe by means of oxyacetylene torch shall not be allowed. 

 

Ductile iron pipe shall be as specified in and installed per AWWA C600, or latest revision, and in 

accordance with the manufacturer's recommendations. 

 

14. Thrust Blocking 

 

All tees, bends, and plugs shall be provided with thrust blocking and/or harness as shown on the 

plans or in accordance with STD. PLAN NO. 518 and 519. 

15.  Hydrostatic Test  

The hydrostatic test shall be performed after the line has been laid and all backfill placed and 

compacted as specified elsewhere in these specifications. The Contractor, at its option, may 

test the line at any time during construction. However, the final test for acceptance shall be 

made only after all backfill is in place. Each valved section of pipe, or combined sections, as 

approved by the Town Engineer, shall be subjected to a hydrostatic pressure of not less than 
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200 psi for 15 minutes, then 150 psi for 30 minutes, for a total duration of 45 minutes. Valves 

on existing mains in service required to be operated in connection with this job shall be 

operated only by personnel of the Town. Each section of pipe shall be slowly filled with water 

and the specified test pressure shall be applied by means of a pump connected to the pipe in a 

satisfactory manner. The pump, pipe connection, all necessary apparatus, gauges, and 

measuring devices shall be furnished by the Contractor. The Contractor shall make the taps into 

the pipe and shall furnish all necessary assistance for conducting the tests. Before applying the 

test pressure, all air shall be expelled from the pipe. To accomplish this, taps shall be made, if 

necessary, at the points of the highest elevation, and afterward tightly plugged.  

Suitable means shall be provided by the Contractor so that Town can determine the quantity of 

water leakage under the test pressure. No pipe installation will be accepted until all leakage is 

stopped. The Contractor shall, at its own expense, locate the cause and repair any leakage. 

16.  Chlorination and Bacteriological Testing  

Chlorination and bacteriological testing must be in accordance with AWWA Standard C651-05, 

or most current revision. 

 

Following chlorination, all treated water shall be thoroughly flushed from the newly laid pipe 

line. The water throughout its length shall, upon test, both chemically and bacteriologically, be 

proved equal to the water quality served to the public from the existing water supply system. 

 

Should the initial treatment, in the opinion of the Town prove ineffective, the analysis shall be 

made by a State certified analytical laboratory.  

Care shall be taken, and if necessary, provisions shall be made by the Contractor to ensure no 

chlorinated water from treated pipelines enters any natural surface waters either directly or by 

way of any storm drainage systems.  

Chlorinated water used to disinfect the pipe is the property of the Contractor and its disposal is 

the responsibility of the Contractor. Chlorinated water used to disinfect the pipe shall be 

disposed of in accordance with all laws and regulations. 

 

The following criteria must be met prior to disposal of chlorinated water to storm drains or 

other inland waterways: 

 

A. Water to be disposed of must contain no chlorine residual. 

 

B. pH must be between 6.5 and 7.5. 

 

C. North Coast Regional Water Quality Control Board, at 576-2220, must be notified 

of discharge. 
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Discharges not meeting the above criteria may be allowed to be disposed of into the sanitary 

sewer system, after first meeting the following requirements: 

 

A. The Contractor must obtain permission from the Town Public Works Department, 

prior to the discharge being disposed of in the sanitary sewer.  The payment of any 

fees required will be the responsibility of the Contractor. 

 

B. The pH of the water must be between 6.0 and 9.5. 

 

Chlorination procedures shall be repeated until confirmed tests show that the water sampled 

from the newly laid pipe conforms to the above requirements.  

There shall be a 24-hour waiting period after blowing off the main prior to taking bacteria 

samples. The initial bacteria test shall be of the 28-hour duration type, in accordance with the 

State Department of Health Services requirements. If the initial bacteria test fails, two 

consecutive passing bacteria tests must be obtained prior to making the tie-in. The first of these 

two subsequent tests shall be of the 24-hour duration type, and the second shall be of the 72-

hour duration type. Bacteria tests are valid for only 30 days. If there is more than a 30-day lapse 

between a passing bacteria test and the applicable tie in, the bacteria test must be repeated 

prior to water main tie-in.  Sampling and testing are the responsibility of the Contractor.   

17.  Water Main Tie-Ins  

Water main tie-ins are not permitted on Fridays or days preceding a holiday except as 

authorized by the Town Engineer.  

The Contractor shall notify the Town 24 hours prior to individual mainline shutdowns required 

to facilitate tie-in operations. The Contractor shall schedule tie-in work with the Town at 

(707) 838-1006. Tie-ins will not be scheduled until a written passing bacteria test has been 

received by the Town. All shutdowns and valve turning operations shall be performed by Town 

personnel only. A Town inspector must be present during all tie-in operations. No tie-ins shall 

be performed without prior authorization of the Town. 

Pipe and fittings furnished for tie-ins shall be no smaller than the existing water main to which 

each tie-in is made.  

Contractors or parties who fail to keep field appointments may be billed for Town personnel’s 

waiting or standby time and the Contractor shall bear the costs incurred by the Town for re-

notification of its customer.  

Interruption of service to commercial customers shall, as much as practical, be coordinated 

with the customer’s needs. The Contractor will contact the customer, consider the customer’s 

interests and inform the Town accordingly.  
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After-hours work or weekend work is to be avoided whenever possible and any overtime costs 

shall be borne by the Contractor requesting such after-hours work. Normal working hours are: 

8:00 A.M. to 4:30 P.M., Monday through Thursday.  

Contractors or parties requiring work of any kind by the Town shall request such services a 

minimum of 24 hours in advance of the time such services are desired. Work requests, which 

will involve Town personnel for more than 8 hours and/or extensive number of Town supplied 

parts, shall be requested a minimum of 7 calendar days in advance.  

If it is necessary to interrupt service to any customer, the Contractor shall make the work 

request an additional 72 hours (three additional working days for a total of five working days in 

advance notice) in advance of the time such services are desired, to allow the affected 

customers a minimum of 72 hours of notice.  

When installing a cut-in-tee that is larger than the existing pipe, the new assembly must be 

installed at the depth sufficient to allow the valve to remain below the subgrade of the street 

which may necessitate lowering the existing pipe. 

 

When a connection is required to an existing water pipe, the Contractor shall provide all 

excavation, shoring, backfill and trench resurfacing per STD. PLAN NO. 501. Where the 

connection is to be a "hot tap", the Contractor shall provide and install the tapping valve and 

sleeve per STD. PLAN NO. 527, and any other hardware required, and make the tap under the 

Town’s inspection. When any joint on an existing water pipe is disturbed, that joint and any 

proposed hot tap 4 inches in diameter and larger shall be replaced with a "cut-in" tee. When a 

"cut-in" tee and valve(s) assembly is required on the plans, the Contractor shall provide and 

install the entire assembly (including valves), and any other hardware necessary under Town 

inspection, and shall provide all other work and materials necessary to complete the installation 

to Town Standards. 

 

During the work, the Contractor shall exercise all necessary precautions to prevent the 

entrance of trench water or any other foreign material into the water main and shall conduct all 

operations in accordance with the most stringent sanitation practices. The interior of all 

appurtenances being installed shall be thoroughly swabbed or sprayed with a 1-percent 

hypochlorite solution prior to installation.  

18.  Water System Component Reporting  

The Contractor shall submit the material type, manufacturer and model number of all water 

system components to the Town prior to final testing. 

19.  Construction Water  

Construction water shall be obtained from the Town only at the point(s) designated by the 

Town.  
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SERIES 600 – RECYCLED WATER SYSTEM 

CONSTRUCTION STANDARD SPECIFICATIONS  
 

1. Description 

 
All recycled water mains and related appurtenances shall be constructed in accordance with the 

Town Design Standards.  

2. Procedures 

 
A. Contractor shall give the Town of Windsor Public Works Department 48 hours’ 

notice before starting work. Call (707) 838-1230 (Public Works Inspections) or contact at 

8400 Windsor Road, Windsor, CA. 95492-0100 for Inspection Services.  

 

B. Work hours are limited to from Monday through Friday 7:00 A.M. to 7:00 P.M. 

Inspection will be available Monday through Friday from 7:30 A.M. to 4:30 P.M.  

 

C. All underground improvements shall be installed and approved prior to paving.  

 

D. Work within Town right-of way:  

1. Issuance of an Encroachment Permit and associated insurance 

requirements and surety (i.e. bonding) is required prior to any work within 

Town right-of-way. 

2. The Contractor is responsible for providing all traffic control.  

3. Contractor shall obtain an encroachment permit from the Town of Windsor, 

8400 Windsor Road, Bldg. 100, Windsor, CA 95492-0100 before start of 

work.  

4. The Contractor shall comply with all requirements of the permit.  

 

E. Permits:  Contractor shall obtain all required permits from other agencies and 

pay all fees prior to commencement of any work. 

 

3. Marking/Labeling/Signage 

 
All recycled water system components, whether public or private, shall meet the requirements 

of Series 600, Part 1, “Recycled Water Facilities” section 6. A. of these Standards. 

 

4. Pipe  

 
All recycled water pipe shall be colored, marked, and labeled in accordance with these 

Standards.  The pipe, except where otherwise specified on the plans, can either be Ductile Cast 

Iron or Polyvinyl Chloride (PVC), all in accordance with the following:  
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A. Ductile Iron Pipe shall be cement lined, new pipe conforming to AWWA Standard 

C151, pressure class 350. The pipe shall be furnished with either bell and spigot end or 

Mechanical Joints except where otherwise specified on the plans. All exposed nuts, bolts 

and threads (except stainless steel) shall be painted with Bitumastic paint or approved 

equal after nuts are tightened. 

1. Where the normal main line static pressure exceeds 150 psi, pipe and 

fittings shall be rated for 200 psi minimum. 

2. Ductile iron pipe (DIP) shall be used in delineated fault zones and extend to 

100 feet outside each side of the delineated fault zone. 

 

B. Polyvinyl Chloride (PVC) Pipe 4-inch through 12-inch shall be minimum class 150, or 

as shown on the plans and conforming to the requirements of AWWA C900 “Standard for 

Polyvinyl Chloride Pressure Pipe, 4” through 12” for Water” and shall be furnished with 

either bell ends or couplings designed to effect an elastomeric pressure seal or fusible Class 

150.  

 

C. Recycled Water Pipe: 14-inch to 18-inch diameter: 

1. Pipe shall be gasketed joint or fusible Polyvinyl Chloride (PVC) Class 235 

(DR18) minimum, per AWWA Standard C905-97, or Ductile Iron Pipe (DIP) 

per ANSI/AWWA C151/A12.51 rated for a minimum working pressure of 

150 psi, plus a 100 psi surge allowance. 

2. Restrained joints shall be ductile iron in accordance with the applicable 

requirements of the ANSI/AWWA C111/A21.11 and ANSI/AWWA 

C153/A21.53 of latest revision and shall be compatible with the type and 

pressure class of pipe used. 

3. Ductile iron pipe and fittings must be polyethylene encased and have 

approved cathodic protection as required by the Town Engineer (See 

Section 17A).   

 

D. Asbestos Cement Pipe:  the installation of asbestos cement pipe is prohibited. All 

cutting, handling and disposal of asbestos cement pipe shall be done in compliance 

with the Contractor’s State Licensing Law and all applicable laws and regulations. 

 

E. All recycled water services shall be designed and constructed to applicable Town 

Standards including the following: 

1. Recycled water service pipe 2-inch diameter and smaller shall be fusible 

polyvinyl chloride (PVC) pipe, Schedule 40, or polyethylene (PE) tubing, SDR 

9 per ASTM D-2737 with a pressure rating of 200 psi. 

2. Recycled water service pipe 3-inch diameter and larger shall be Fusible 

Polyvinyl Chloride (PVC) Class 150, minimum, per AWWA Standard C900-97, 

or Ductile Iron Pipe (DIP) per ANSI/AWWA C151/A21.51. 

 

F. Each and every length of pipe and coupling shall be marked with the 

manufacturer’s name, lot number and the date the pipe was tested. The pipe shall be 



 

 

PART II – STANDARD SPECIFICATIONS 

SERIES 600 –RECYCLED WATER SYSTEM CONSTRUCTION STANDARD SPECIFICATIONS 

600 - 4 

tested in accordance with the most recent American Water Works Standard 

Specifications and amendments thereto for the pipe furnished. The testing shall be 

performed in a State licensed material testing laboratory where the testing standards 

meet or exceed State of California testing standards.  

 

G. Accompanying or preceding each load of pipe delivered, a certificate shall be 

furnished to the Town certifying that the pipe which is (to be) delivered has been tested 

and meets the requirements of the American Water Works Association Standard 

C900/C905 and these Specifications. The certificate shall identify the pipe by 

manufacturer’s name, lot number and date tested by a State certified material testing 

laboratory.  

 

H. Tracer wire shall be installed on all mains, fittings, valves, appurtenances and 

services as required in Series 600, Part 1, “Recycled Water Standards”, Section 6. A. 5. of 

these Standards. 

 

5. Valving 

 

A. All valves 16-inch and smaller shall be gate valves. Gate valves shall conform to 

AWWA Standard C509 or latest revision and shall be the resilient seat type with 

non-rising stem, opening counter-clockwise with O-ring stem seal and suitable ends for 

connections to type of pipe or fitting used. The working pressure rating of gate valves 

shall meet or exceed the pressure rating of the pipe specified on the plans.   

 

B. Butterfly valves shall be used for all lines 18-inch and larger and shall conform to 

AWWA Standard C504 or latest revision and shall be of the rubber seat type. Valve discs 

shall rotate 90 degrees for the fully open position to the tight shut position. The valve 

seat shall provide a tight shutoff at a pressure differential of 150 psi upstream and 0 psi 

downstream in either direction. The valve operator shall be the traveling nut type.  

Valve shall open with a counter-clockwise rotation of the operating nut. 

 

C. All external bolts and nuts shall be 304 stainless or painted with Bitumastic paint 

or approved equal after nuts are tightened. 

 

D. Valve Boxes:  Each valve shall be covered by a precast 8-inch valve box set 

flush with street surface with cast iron ring.  The valve boxes are to be Christy G5 or 

approved equal.  Color and markings shall be as specified in Series 600, Part 1, “Recycled 

Water Standards”, Section 6. A. of these Standards. 

 

E. Valving at intersections shall be in accordance with the provisions of STD. PLAN 

NO. 502 and as required by the Town Public Works Department. 

 

F. The maximum valve spacing on any recycled water main shall be 500 feet unless 

otherwise required by the Town Public Works Department. 
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G. Recycled water main valves must be located outside of concrete areas whenever 

possible to facilitate repairs. 

 

H. All valves must be tagged with a recycled water identification tag as specified in 

Series 600, Part 1, “Recycled Water Standards”, Section 6. A. of these Standards.  

 

6. Alignment 

 

A. Installation of public recycled water mains outside of the public street shall not be 

allowed without special permission from the Town Engineer. 

 

B. Minimum pipeline separation shall be maintained between recycled water mains 

and potable water utilities in conformance with the California Waterworks Standards 

Section 64572 for water main separation. See STD. PLAN NO. 414 for detail. 

 

C. The vertical separation specified for parallel water pipelines is required only when 

the horizontal distance between a recycled water main and the other potable or raw water 

main is less than ten feet.    

 

D. Recycled water main crossings over or under other underground facilities shall be 

installed as close to 90 degrees to the facility as possible. 

 

E. If crossing a new or existing potable water main or raw water supply main, a new 

recycled water main shall be constructed at no less than 45-degrees to and at least one 

foot below the potable or raw water main. No pipe connection joints shall be made in the 

potable water main within eight horizontal feet of the recycled water main. 

 

F. Recycled water mains shall not be installed in the same trench as and shall be at 

least 4 feet horizontally from sanitary sewers, storm drains, and other underground 

utilities such as gas, electrical conduit, telephone, and communications lines, except at 

crossings.  

 

G. Minimum clear horizontal separation between a recycled water line and a metallic 

pipeline with an induced current shall be 5 feet. 

 

H. Recycled water mains shall be constructed a minimum of 5 feet from all structures, 

such as manholes or drop inlets.  

 

I. Recycled water mains shall be constructed a minimum of 5 feet clear from the edge 

of easements. 

 

J. If the separation requirements from potable water mains in this Section are not 

feasible, written approval is required from the Town Engineer and CDPH for use of special 
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construction methods intended to minimize the potential for contamination including, but 

not limited to, sleeving the newly installed main in a casing, or utilizing upgraded piping 

material. 

 

K. Where vertical conflicts exist, the potable water main shall be placed above the 

recycled water main. If the recycled water main must go over an existing potable water 

main, approval is required from the Town Engineer and CDPH for use of special 

construction methods including, but not limited to, providing a continuous pipe section or 

sleeve on the newly installed main a minimum of 20 feet long centered at the crossing. 

 

L. Recycled water mains over or under other utilities shall be in accordance with Town 

of Windsor STD. PLAN NO. 412 and STD. PLAN NO. 414, except that PVC pipe shall be 

allowed with ductile iron fittings. 

 

M. Recycled water mains shall be installed with service laterals perpendicular to the 

main. A service lateral shall be installed for each lot or area to be served with recycled 

water. 

 

N. Recycled water mains shall be installed with the ability to generally drain to 

blowoffs. On-site recycled water piping systems shall be installed to drain to low point 

drains to facilitate system inspection and testing.   

 

O. The contractor shall pothole and verify the location, size, type and depth of all 

existing utilities or other structures critical to pipe alignment prior to the start of 

construction. Any discrepancies found shall immediately be brought to the attention of the 

Town Engineer.   

 

7. Cover 

 

A. Definition:  Cover is the distance from the top of the pipe to finished grade. 

 

B. The standard installation for offsite recycled water facilities shall generally be 

consistent with those specified for potable water systems and be in accordance with 

General Construction Recycled Water Notes, or as shown on the approved plans. 

 

C. Service laterals must have minimum cover in accordance with the Town Standards. 

 

D. The minimum depth of cover from finished grade for all recycled water facilities in 

public easements or rights-of-way shall be 30 inches for 4-inch mains; 36 inches for 6-inch 

and 8-inch mains; and 44 inches for 12-inch and larger mains. The minimum cover for all 

recycled water main construction, under any circumstances, is 30 inches. Where cover is 

greater than 30 inches, but less than the standard cover, Thickness Class 50 ductile iron 

pipe is required. 
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E. The minimum depth of cover from finished grade to on-site recycled water piping 

shall be: 30 inches for 3-inch and 4-inch pressurized lines, and 24 inches for pressurized 

lines 2.5-inch and smaller; and 18 inches for intermittent pressure lines and irrigation 

control wiring. 

 

F. Where cover exceeds 8 feet, special permission from the Town Engineer is 

required. 

 

8. Excavation and Backfill  

 

Excavation and backfill of the pipeline shall be as shown on STD. PLAN NO. 501. Excess material 

from excavation shall become the property of the Contractor and shall be disposed of to the 

satisfaction of the Town Engineer. Prior to off-haul and disposal of excess trench excavation 

owned by Contractor, the Contractor shall submit to the Town Engineer written authorization 

for such disposal of materials and entry permission signed by the owners of the disposal site 

and all the required permits.  

 

9. Laying and Handling Pipe Materials  

 

Trained and competent workmen and proper implements, tools and facilities satisfactory to the 

Town Engineer shall be provided and used by the Contractor for safe, convenient and 

workmanlike prosecution of the work. All pipe, fittings and valves shall be carefully lowered 

into the trench in such a manner as to prevent damage to pipe coatings. Under no 

circumstances shall pipe or accessories be dropped or dumped into the trench. Before lowering 

and while suspended, the pipe shall be inspected for defects and the cast iron pipe rung with a 

light hammer to detect cracks. Any defective, damaged or unsound pipe shall be rejected, and 

sound material furnished. Cutting of pipe for inserting valves, fittings or closure pieces shall be 

done in a neat and workmanlike manner without damage to pipe. All pipe stockpiled on the job 

shall be stored with the ends covered to prevent the entrance of foreign matter. Whenever it is 

necessary, either in the vertical or horizontal plane, to avoid obstructions, or when long radius 

curves are permitted, the amount of deflection shall not exceed the maximum recommended 

by the pipe manufacturer or that required for satisfactory jointing. 

 

Each length of pipe shall be free of any visible evidence of contamination, dirt and foreign 

material before it is lowered into its position in the trench, and it shall be kept clean by 

approved means during and after laying. At times when pipe laying is not in progress, the open 

ends of any pipe which have been laid shall be closed by approved means to prevent the 

entrance of small animals or foreign material. Trench water shall not be permitted to enter the 

pipe. 

 

10. Laying Polyvinyl Chloride Pipe (PVC) 

 

Individual pieces of pipe, valves and fittings shall be joined by placing the rubber rings on the 

machined ends of the pipe and pulling the couplings, valves or fittings in accordance with the 
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manufacturer's recommendations. The rings shall be checked to be sure they are in the proper 

position after the coupling is in place. Care shall be taken to ensure proper seating of the rings, 

and adapters shall be utilized for connections as required by the manufacturer. 

 

Fittings for PVC pipe shall be either the mechanical joint type or the push-on type.  

 

PVC pipe shall be as specified in and installed per the latest revisions of AWWA C900 or C905 as 

appropriate and in accordance with the manufacturer's recommendations. 

 

11. Laying of Ductile Iron Pipe (DIP) 

 

The flame cutting of pipe by means of oxyacetylene torch shall not be allowed. 

 

Ductile iron pipe shall be as specified in and installed per AWWA C600 or latest revision and in 

accordance with the manufacturer's recommendations. 

 

12. Thrust Blocking 

 

All tees, bends and plugs shall be provided with thrust blocking and/or harness as shown on the 

plans or in accordance with STD. PLAN NO. 518 and STD. PLAN NO. 519. 

 

13. Connection to an Existing Main 

 

A. Under no circumstances shall cross-connection between the potable water 

system and the recycled water system be allowed. 

 

B. For connecting 2-inch diameter pipes and smaller, use a hot tap.  

 

C. Cut-in tee must be used if additional valves are required on the existing main. If 

the new lateral is larger than existing main, the tee shall be the size of the new lateral 

and reduced to the size of the existing main. 

 

D. Size-on-size taps are allowed up to 8-inch in accordance with the approved 

standards. 

 

E. Use of 12-inch size-on-size taps are allowed only under emergency situations and 

with the specific approval of the Town Engineer. 

 

F. A mechanical joint tapping sleeve must be used in accordance with approved 

Town standards. 

 

14. Recycled Water Service Laterals and Meters 

 

A. Normally, recycled water, where provided, shall be delivered through meters 
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located at the frontage of a public street. 

 

B. Service laterals sizes 1.5-inch and larger shall have a valve and valve box in the 

public street or right of way at the connection with the main and a meter stop valve 

upstream of the meter to facilitate system isolation and testing and prevention of 

unauthorized discharge in accordance with STD. PLAN NO. 603 and STD. PLAN NO. 604. 

 

C. Install meter boxes out of traveled ways and a minimum of 10 feet from street 

trees whenever possible. 

 

D. Multi-Family Residential 

1. Provide separate irrigation meters for public common areas. 

2. Mixed residential and commercial uses must have separate meters. 

3. All meters must be within public right-of-way or easements and multiple 

meters shall be clustered where possible. 

 

E. Mobile Home Parks 

1. Provide separate irrigation meters for common areas. 

2. Mixed residential and commercial uses must have separate meters. 

 

F. Mixed Residential and Commercial Developments 

1. Mixed residential and commercial uses must have separate meters. 

 

G. Landscape Irrigation 

1. Provide separate irrigation meters for landscaped areas of all commercial 

recycled water use sites. 

2. Provide separate irrigation meters for common areas of all condominium, 

town home, Planned Unit Developments, apartment complexes, and 

mobile home parks. 

 

H. Agricultural and Municipal Irrigation 

1. Irrigation Turnouts shall be constructed in accordance with STD. PLAN 

NO. 607 and STD. PLAN NO. 608 and service requirements and shall 

include a recycled water meter or metering control valve, pressure 

control valve, self-flushing screen, lockable valves on inlet and outlet 

ends, thermal anti-frost blanket and lockable cage. 

 

15. Backflow Prevention Devices  

 

A. Backflow prevention shall be installed on the user’s recycled water service 

upstream of system applications, when required by the Town Engineer. 

 

B. Recycle water applications that require backflow prevention on the recycled 

water service include booster pumping systems, chemical feed systems, certain 
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industrial processes, and on-site storage. At a minimum, a reduced pressure (RP) 

backflow prevention device shall be provided upstream of the system application and 

shall conform to STD. PLAN NO. 510. 

 

C. All backflow devices that are installed must be on the current University of 

Southern California’s Approved List of Devices identified in the Manual of Cross-

Connection Control.  

 

16. Specialty Items 

 

A. Pressure reducing valves shall be installed immediately downstream of the service 

meter where static service pressure may exceed 80 psi.   

 

B. Air Relief Valves - Air relief valves are required at all isolated high points in the 

system that are one pipe diameter or more above the remainder of the system and near 

the upper end of dead-end legs. 

1. Recycled water line air relief valves shall be constructed in accordance 

with Town STD. PLAN NO. 530, with the exception that all pipe and valve 

covers shall be constructed to recycled water standards (i.e. purple pipe 

and covers). 

 

C. Blowoffs - Blowoffs shall be installed at low points to facilitate draining the 

system and at dead-end legs. Local low points, such as at utility crossings, will not 

require blowoffs. Where possible, blowoffs shall be located within 150 feet of a sanitary 

sewer manhole. 

1. Blowoffs shall conform to the applicable requirements of STD. PLAN NO. 

515 and STD. PLAN NO. 517. 

 

D. Surge or pressure relief valves, as determined by the Town Engineer, shall be 

installed on off-site mains where system pressure could potentially exceed 100 psi.  

 

 E. Quick Coupling Valves 

1. New quick coupling valves should be 3/4-inch or 1-inch nominal size and 

of brass construction with a normal working pressure of 150 psi with 

permanently attached, purple rubber or vinyl locking covers with the 

words “RECYCLED WATER”. New quick coupling valves shall be Rainbird 

Model 33-DNP or 44-NP or approved equal. 

2. Recycled water quick coupling valve shall have a special coupler key that 

differs from site potable water valve lock keys. 

3. Quick couplers and keys for all off-site areas shall be as specified by the 

Town Engineer.  

  

F. Cross Connection Control (CCC) Test Station 
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1. Dual plumbed systems shall have a CCC Test Station installed on the 

onsite recycle water system, in a lockable box or vault downstream of the 

recycled water meter in accordance with the requirements of the 

California Plumbing Code. 

2. CCC Test Stations for dual plumbed buildings shall be installed at the low 

point where the recycle water piping enters the building and shall include 

a drain port and fitting for connection of pressure gauge testing 

equipment. Drain ports shall be sized to drain the building recycled water 

piping and shall be a minimum size of 3/4-inch. CCC Test Stations shall be 

in a locked box or wall enclosure with approved advisory signs.   

 

17. Special Conditions  
 

A. Ductile iron pipe must be installed in delineated fault zones and extend to 100 

feet outside each side of the delineated fault boundaries. 

 

B. Abandonment of Recycled Water Mains and Services 

1. All abandoned recycled water mains 12-inches in diameter and larger, 

within the public right-of-way must be removed or broken every 50 feet 

and filled with sand slurry. 

2. For all abandoned services, remove the valve and saddle and install a full 

circle clamp on main under Town inspection. 

3. For abandoned flanged or mechanical joint tees, remove the valve and 

install a blind flange or mechanical joint plug under Town inspection. 

4. For abandoned push-on tees, the tee, valve and concrete thrust block 

must be removed and the main repaired with approved pipe and suitable 

couplings. 

5. Valve boxes for abandoned valves must be removed. 

6. Abandoned mains, valves and risers located within the street structural 

section must be removed. 

 

18.  Hydrostatic Test  

Prior to performing hydrostatic testing, the contractor shall submit a testing plan to the Town 

Engineer for approval. The testing plan shall include provisions acceptable to the Town 

Engineer for potential disposal of water used to fill any portion of the system that must 

subsequently be drained to facilitate repairs. The test shall be performed after the line has 

been laid and all backfill placed and compacted as specified elsewhere in these specifications. 

The Contractor, at Contractor’s option, may test the line at any time during construction. 

However, the final test for acceptance shall be made only after all backfill is in place. Each 

valved section of pipe, or combined sections, as approved by the Town Engineer, shall be 

subjected to a hydrostatic pressure of not less than 200 psi for 15 minutes, then 150 psi for 30 

minutes for a total duration of 45 minutes. Valves on existing mains in services required to be 

operated in connection with this job shall be operated only by personnel of the Town. Each 
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section of pipe shall be slowly filled with water and the specified test pressure shall be applied 

by means of a pump connected to the pipe in a satisfactory manner. The pump, pipe 

connection, all necessary apparatus, gauges and measuring devices shall be furnished by the 

Contractor. The Contractor shall make the taps into the pipe and shall furnish all necessary 

assistance for conducting the tests. Before applying the test pressure, all air shall be expelled 

from the pipe. To accomplish this, taps shall be made, if necessary, at the points of the highest 

elevation, and afterward tightly plugged.  

Suitable means shall be provided by the Contractor so that the Town can determine the 

quantity of water leakage under the test pressure. No pipe installation will be accepted until all 

leakage is stopped. The Contractor shall, at contractor’s own expense, locate the cause and 

repair any leakage. 

 

19.  Recycled Water Main Tie Ins  

Water main tie-ins are not permitted on Fridays or days preceding a holiday except as 

authorized by the Town Engineer.  

The Contractor shall notify the Town 24 hours prior to individual mainline shutdowns required 

to facilitate tie-in operations. The contractor shall schedule tie-in work with the Town at (707) 

838-1006. Tie-ins will not be scheduled until the results showing a passing bacteriologic test 

have been received by the Town in writing and notice approving the test has been issued by 

Town Engineer. All shutdowns and valve turning operations shall be performed by Town 

personnel only. A Town inspector must be present during all tie-in operations. No tie-ins shall 

be performed without prior authorization of the Town. 

Pipe and fittings furnished for tie-ins shall be no smaller than the existing water main to which 

each tie-in is made.  

Contractors or parties who fail to keep field appointments may be billed for scheduled Town 

staff time. Such charges may include personnel waiting or standby time. The contractor shall 

also bear the costs incurred by the Town for any re-notification of its customers.  

Interruption of service to commercial customers shall, as much as practical, be coordinated 

with the customer’s needs. The Contractor will contact the customer, consider the customer’s 

interests and inform the Town accordingly.  

After hours work or weekend work is to be avoided whenever possible and any overtime costs 

for the Town shall be borne by the contractor requesting such after-hours work. Normal 

working hours are: 8:00 A.M. to 4:30 P.M. Monday through Thursday.  

Contractors or parties requiring work of any kind by the Town shall request such services a 

minimum of 24 hours in advance of the time such services are desired. Work requests, which 

will involve Town personnel for more than 8 hours and/or extensive number of Town supplied 

parts, shall be requested a minimum of 7 calendar days in advance.  
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If it is necessary to interrupt service to any customer, the contractor shall make the request for 

such work five working days in advance of the time such services are desired, to allow the 

customers affected to have a minimum of 72 hours’ notice.  

When installing a cut-in-tee that is larger than the existing pipe, the new assembly must be 

installed at the depth sufficient to allow the valve to remain below the subgrade of the street 

which may necessitate lowering the existing pipe. 

When a connection is required to an existing water pipe, the contractor shall provide all 

excavation, shoring, backfill and trench resurfacing per Town STD. PLAN NO. 501. Where the 

connection is to be a "hot tap", the contractor shall provide and install the tapping valve and 

sleeve per Town STD. PLAN NO. 527, and any other hardware required and make the tap under 

the Town’s inspection. When any joint on an existing water pipe is disturbed, that joint and any 

proposed hot tap 4" and larger shall be replaced with a "cut-in" tee.  When a "cut-in" tee and 

valve(s) assembly is required on the plans, the contractor shall provide and install the entire 

assembly (including valves), and any other hardware necessary under Town inspection, and 

shall provide all other work and materials necessary to complete the installation to Town 

Standards. 

During the work, the Contractor shall exercise all necessary precautions to prevent the 

entrance of trench water or any other foreign material into the water main and shall conduct all 

operations in accordance with the most stringent sanitation practices. The interior of all 

appurtenances being installed shall be thoroughly swabbed or sprayed with a 1 percent 

hypochlorite solution prior to installation.  

20. Water System Component Reporting  
 
The Contractor shall submit the material type, manufacturer and model number of all recycled 

water system components to the Town prior to final testing. 

21. Construction Water  
 
Construction water shall be obtained from the Town only at the point(s) designated by the 

Town.  
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204  Curb Return       05/10  07/11 

205  Pedestrian Curb Ramp     10/93  07/09 

206   Driveway        07/09  07/11 

207   Residential Cul-de-Sac      11/93   12/01 

208   Residential Street Knuckle     11/93   12/01 
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225  Street Light – Decorative (LED)     05/10  08/23 

226  Street Light – Decorative (LED) Pendant   07/11  08/23 

227  Street Light – Miscellaneous Details    04/06  07/09 

230  Stop Sign Post Location     N/A  07/11 

231  Street Name Sign      11/93  12/01 

232  Standard Barricade      11/93  12/01 

233  Stub Future Connection – Street Posting   04/03  04/03 

234  Bike Lane Signs      N/A  07/11 

239  Standard Permanent Monument    11/93  04/06 

240  Cast-in-Place Pier Supported Concrete Retaining Wall N/A  07/11 

241  Assess Gate and Fencing     N/A  07/11 

246  Tree Grate and Frame Detail     N/A  07/11 

247  Street Tree Planting CU Structural Soil   N/A  07/11 

248  Median Island Tree Planting CU Structural Soil  N/A  07/11 

249  Street Tree Planting at Angled Parking Bay   N/A  07/11 

  CU Structural Soil 

250  Sub-Drain Detail CU Structural Soil    N/A  07/11 
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SERIES 200 - STREET STANDARD DRAWINGS  

 

REVISION SUMMARY 

 
Std. 

Dwg 

No. 

Drawing Description 
Rev. 

No. 

Prior 

Issue 

Date 

Rev. 

Date 
Rev. Description 

215 Street Light - Cobra 1 8/09 05/10 

Revised location of light to 2.5’ behind face of 

curb.  Revised drafting of profile to reflect 

location and added sidewalk. 

216 
Street Light – Decorative 

(H.P.S.) 
1 7/09 05/10 

Updated manufacturer material callouts for posts 

and base.  Revised pullbox and street light 

number notes.  Revised drafting of profile to 

reflect location and added sidewalk. 

219 
Street Light – Decorative 

(LED) 
N/A N/A 05/10 Added new street light decorative LED standard. 

203 
Curb, Gutter and 

Sidewalk Warp 
1 12/01 07/11 

Added sidewalk warp detail which was removed 

from Standard 204. 

204 Curb Return Detail 1 07/09 07/11 

Removed sign detail and sidewalk warp.  Added 

crosswalk, sign locations, street light standards 

callout and street light location dimensions. 

206 Driveway 1 07/09 07/11 

Revised driveway minimum distance from curb 

returns.  Added new commercial/ industrial 

driveway with curb returns and concrete 

driveway approach. 

220 
Street Light – Decorative 

(LED) Pendant 
N/A N/A 07/11 

New standard for 30’ tall decorative LED street 

light with mast arm. 

221 Bike Lane Signs N/A N/A 07/11 
New standard for bike lane signs including a 

bicycle wrong way sign. 

222 
Combination Street 

Name and Stop Sign 
N/A N/A 07/11 

Moved the sign detail that was on Standard 204 

to this new standard drawing. 

Standard Drawing Numbers changed/reassigned as of April 2015. The previous 2012 numbers are 

referenced on the lower right corner of each page 
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Std. 

Dwg 

No. 

Drawing Description 
Rev. 

No. 

Prior 

Issue 

Date 

Rev. 

Date 
Rev. Description 

223 
Angled Parking Bay With 

Valley Gutter 
N/A N/A 07/11 

New standard showing curb and valley gutter 

requirements for parking bays in the public right-

of-way. 

224 Street Widening N/A N/A 07/11 

New standard showing requirements for 

sawcutting, grinding and widening an existing 

street. 

225 

Edge Grinding at Side 

Street and End of 

Overlay Conform 

N/A N/A 07/11 
New standard showing requirements for grinding 

and overlays. 

226 

Edge Grind at Gutter 

and Centerline for 

Overlay 

N/A N/A 07/11 
New standard showing requirements for grinding 

and overlays. 

227 

AC Conform Detail at 

Curb and Gutter 

Replacement 

N/A N/A 07/11 
New standard showing requirements for 

replacing existing curb and gutter. 

228 

Sidewalk, Curb and 

Gutter Replacement 

Details 

N/A N/A 07/11 

New standards showing requirements for 

replacement of existing curb & gutter and 

sidewalk. 

229 

Cast-In-Place Pier 

Supported Concrete 

Retaining Wall 

N/A N/A 07/11 
New standard for a concrete retaining wall with a 

drilled pier foundation. 

230 Assess Gate and Fencing N/A N/A 07/11 

New standard for an access gate to Town 

easements.  Gate and fencing generally conform 

to Caltrans and all fence materials are black vinyl 

coated. 

402 
Tree Grate and Frame 

Detail 
N/A N/A 07/11 

New standard for tree grate and frame typical 

installation. 

403 
Street Tree Planting CU 

Structural Soil 
N/A N/A 07/11 

New standard for the use of CU Soil for street 

tree planting in sidewalk locations. 

Standard Drawing Numbers changed/reassigned as of April 2015. The previous 2012 numbers are 

referenced on the lower right corner of each page 
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Std. 

Dwg 

No. 

Drawing Description 
Rev. 

No. 

Prior 

Issue 

Date 

Rev. 

Date 
Rev. Description 

404 

Median Island Tree 

Planting CU Structural 

Soil 

N/A N/A 07/11 
New standard for the use of CU Soil for street 

tree planting in median island locations. 

405 

Street Tree Planting at 

Angled Parking Bay CU 

Structural Soil 

N/A N/A 07/11 
New standard for the use of CU Soil for street 

tree planting in parking bays. 

406 
Sub-Drain Detail CU 

Structural Soil 
N/A N/A 07/11 

New standard for subdrain used with CU Soil 

installations. 

Standard Drawing Numbers changed/reassigned as of April 2015. The previous 2012 numbers are 

referenced on the lower right corner of each page 
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301 
Storm Drain Precast 

Manhole 
1 04/06 07/11 

Two new sheets added for the installation of a 

reducer slab and for a shorter cone to facilitate 
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shallow. 

302 
Curb Opening Catch 

Basins 
1 11/93 07/11 Storm drain decal added to existing detail. 

303 
Precast Catch Basin 

Cover 
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Typical Bio-Retention 

Unit 
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Bioswale at Curb and 

Sidewalk 
N/A N/A 03/23 New standard for a bioswale. 
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515 Temporary Blow-Off with Main Line Valve 11/93 12/02 

516 Temporary Blow-Off with Harness 11/93 11/93 

517 6” and 8” Blow-Off 11/93 12/02 

518 Concrete Anchor Blocks for Vertical Bends 11/93 11/93 

519 Concrete Thrust Blocks 11/93 11/93 
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519 Concrete Thrust Blocks 11/93 11/93 

STD. LAST ISSUE CURRENT 

DWG. NO. DESCRIPTION DATE DATE 

 

520 Typical Harness Installation for Flange Fittings 11/93 12/02 

521 Typical Harness Installation 11/93 11/93 

522 Typical Water Main Lowering Detail 11/93 07/09 

523 Typical Water Main Installation Over Structure 11/93 07/09 

524 Temporary Blow-Off and/or Metered Connection 11/93 07/09 

 Mains Under Construction 

525 Typical Dirt Stop and Water Main Encasement 11/93 12/02 

526 Traffic-Type Pre Cast Water Utility Manhole 11/93 12/02 

527 Typical Installation of Butterfly Valve & Tapping Valve 11/93 12/02 

528 Typical Installation of Pressure Reducing Valves 11/93 12/02 

529 Typical Installation of Surge Anticipator Valve or 11/93 12/02 

 Pressure Relief Valve 

530 Typical Installation of Air and Vacuum & Air Release Valves 11/93 12/02 
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SERIES 500 – WATER SYSTEM CONSTRUCTION STANDARD DRAWINGS 

 

REVISION SUMMARY 

 

Std Number Title Revision Description 

501 Standard Trench Detail Updated notes and Trench HMA Paving Table 

502 Typ. Locations of 

Water Mains and 

Mainline Valves 

Changed valve locations and notes 

503 Typ. Gate Valve and 

Valve Box with Riser 

Change in notes 

506 1-1/2” Domestic Water 

Service 

Change in notes 

507 2” Water Service with 

Brass and Polyethylene 

Lateral 

Change in notes 

509 4” Water Service 

Lateral Installation for 

4” Water Meter/3” 

meter on 4” Service 

Lateral 

Change in detail at meter and notes 

510 Reduced-Pressure 

Backflow Preventer 

Change in notes 

514 Dual Combination 

Water Service 

Change in notes 

517 Permanent Blowoff Change in notes 

518 Concrete Anchor 

Blocks for Vertical 

Bends 

Clarification of Note 2 on Page 1 of 2. 

522 Typical Water Main 

Lowering Detail 

Detail of anchor blocks 

523 Typical Water Main 

Installation over 

Structure 

Change in anchor detail 

528 Typical Installation of 

Pressure Reducing 

Valves 

Change in notes. 

529 Typical Installation of 

Surge Anticipator Valve 

or Pressure Relief Valve 

Change in notes 
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REVISION SUMMARY 

 

Std Number Title Revision Description 

603 1-1/2” Recycled Water 

Service with Brass and 

Polyethylene Lateral 

Page 1 of 2 - Added Note 9.   

Pages 1 and 2 - Changed bury depth from 24” to 36” 

604 2” Recycled Water 

Service with Brass and 

Polyethylene Lateral 

Page 1 of 2 - Added Note 9  

Pages 1 and 2 - Changed bury depth from 24” to 36” 

607 Urban Recycled Water 

Turnout 

Page 1 of 4 – Clarified Public/Private on detail 

Page 4 of 4 – Added Town Engineer to notes 3, 6 and 7 

608 Agricultural Recycled 

Water Turnout 

Page 4 of 4 – Added Town Engineer to notes 3, 6 and 7 

610 Single Recycled Water 

Service 

Changed reference from Std. Dwg. 502 to 602 

612 Recycled Water 

Identification Labels 

and Tags 

Changed wording of Identification Tags and note 2. 

614 Recycled Water 

Advisory Signs 

Note 1 – added Town Engineer 

616 Recycled Water Quick 

Coupling Valve 

Changed note on 1/2” pipe from requiring stainless steel 

to galvanized 
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