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SECTION 1 

GENERAL CONDITIONS 

1.01 GENERAL 

These specifications establish standards for work, materials, and construction procedures for 
improvements to the water, recycled water and sanitary sewer systems of the Rainbow Municipal 
Water District (RMWD). These specifications are intended to establish general requirements for all 
work performed within the District. These Standards are not intended to provide specific 
requirements for any particular project. Therefore, each project shall also be designed under the 
specific direction of a civil engineer licensed in California. 

1.02 REFERENCE SPECIFICATIONS 

Wherever reference is made within these documents to certain standard specifications, the 
reference shall be construed to mean the latest standards, with all subsequent amendments, 
changes, or additions as thereafter adopted and published that are in effect at the date of approval 
by the District of the plans and specifications prepared by a private engineer. 

APWA American Public Works Association 

ASTM American Society for Testing Materials 

AWNA American Water Works Association 

ASME American Society of Mechanical Engineers 

ANSI American National Standard Institute 

ACI American Concrete Institute 

SSPWC or "Green Book" Standard Specifications for Public Works Construction 

SDRSD San Diego Regional Standard Drawings 

1.03 DEFINITION OF TERMS 

A. Whenever in these specifications or other contract documents where these specifications 
govern, the following terms are used, they shall be defined as follows: 

1. Applicant: Shall mean any property owner who makes application for District service 
or enters into an agreement with the District. 

2. Approved, directed, satisfactory, proper, acceptable, required. necessary. and/or 
equal: shall be defined as considered approved, directed, satisfactory, proper, 
acceptable, required, necessary, or equal in the opinion of the District. 

3. Appurtenances: Valves, stops, bends, elbows, reducers, services, backflow 
preventers, bushings, plugs, caps, blocks, jackets, wyes, cleanouts, manholes, 
frames and covers, lateral markers and all other fittings, nuts, bolts, washers, gaskets 
or other work required to make a complete installation. 

4 . Board of Directors: The Board of Directors of RMWD. 
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5. Building Lateral: Shall refer to the extension from the building drain to the service 
lateral at the property line, or other place of disposal. 

6. Collection Line: Shall mean the District's sewer pipeline to which the service laterals 
are connected. 

7. Contract: The Contract between the Applicant (property owner) and his Contractor. 

8. Contractor: The person or entities entering into a contract with the Applicant for 
performance of the work or improvements pursuant to these specifications. The 
contractor shall at all times be represented on-site in person or by a duly designated 
agent or superintendent. Instructions or information given by the Engineer to the 
Contractor's superintendent or agent on the work shall be consldered as having been 
given to the Contractor. 

9. Days: Unless otherwise specified, days shall mean calendar days. 

1 O. Distribution Main: Shall mean the District's water pipeline to which the water service 
laterals are connected. 

11. District: The Rainbow Municipal Water District. 

12. Elevation: Elevations referred to herein are to be based upon the U.S.C. & G.S. 
datum. 

13. Engineer: A registered civil engineer appointed by the District acting either directly or 
through his/her properly authorized agent, engineers, assistants, inspectors and 
superintendents, unless otherwise qualified. 

14. Engineering Manager: Engineering Manager of RMWD or an Authorized 
Representative. 

15. General Manager: General Manager of the RMWD. 

16. Inspector: A designated representative of the District acting through the Engineering 
Manager. 

17. Owner {Developer): Any person or entity who agrees to construct and install facilities 
which after acceptance will become part of the District's system and who must select 
and employ a licensed Class A, or approved C-34 or C-42 contractor, to perform the 
work. 

18. Plans: The official scale and full size approved detail drawings, or exact reproductions 
thereof, which show location, character, dimensions, elevations, and details of the work 
to be done. 

19. Private Engineer: A California registered civil engineer employed by the Applicant. 

20. RMWD: Rainbow Municipal Water District. 

21. RMWD Standards Manual: The applicable design criteria published in the "Domestic 
Water, Recycled Water and Sanitary Sewer Facilities Construction Standards Manual." 
This includes water system and sewer system requirements for subdivisions and other 
extensions within the boundaries of the RMWDs as adopted by the Board of Directors 
including all amendments thereto. 

22. Service Lateral. Sewer: Shall mean the sewer pipeline from a building sewer at the 
property line to a collection line within public right-of-way or easement. 

23. Service Lateral, Water: Shall mean the water line from the water distribution main 
within the public right-of-way or easement to the water meter. 
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24. Standard Drawings: The standard drawings, a part of the "Domestic Water, Recycled 
Water and Sanitary Sewer Facilities Construction Standards Manual," unless otherwise 
modified. 

25. Standard Specifications: The standard specifications, a part of the "Domestic Water, 
Recycled Water and Sanitary Sewer Facilities Construction Standards Manual," unless 
otherwise modified. 

26. Subcontractor: Any person or entity who has a contract with the Contractor to perform 
any of the work at the site. Subcontractor also means any person who has a contract 
with a subcontractor to perform any of the work at the site. All subcontractors must be 
approved by the District. 

27. Transmission Maln: Shall mean a large diameter main water pipeline to which 
distribution mains are connected and that serves the primary purpose of transporting 
water from one area of the District to another. 

28. Trunk Line: Shall mean a main line sewer pipellne to which collection lines are 
connected and that serves the primary purpose of transporting sewage from collection 
lines to the treatment plant. 

29. Utility: Public or private facilities for the transportation of fluids, gases, power, signals, 
or communications. 

30. Work: Labor, materials, equipment, transportation, or other facilities and safety 
measures necessary to complete the improvement proposed under the Contract or 
Permit. 

1.04 ABBREVIATIONS 

The abbreviations used in the plans and specifications are abbreviations of the meanings of which 
are established by general usage throughout the industry and those defined below: 

ABAN Abandoned 
AC Acre/Asphalt Concrete/Alternating 

Current 
ACP Asbestos-Cement Pice 
AGG Aggregate 

ANSI American National Standards Institute 
APWA American Public Works Association 

I BC I Beginning of Curve 

I CMLC I Cement Mortar Lined & Coated 

DIA Diameter 

DIP Ductile-Iron Pipe 

EC End of Curve 

EL Elevation/Each Laver 
ELEC Electric 
EP Edge of Pavement 
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ASCE American Societv of Civil Enoineers 
ASPH Asphalt 

ASSY Assemblv 
ASTM American Society for Testing & 

Materials 
AWWA Amerlcan Water Works Association 

I BVC I Begin Vertical Curve 

I CONC I Concrete 

DIPRA 

EPA 

ESMT 
EST 
EVC 

Ductile-Iron Pipe Research 
Associatlon 

Environmental Protection Agency 
(Federal) 
Easement 
Estimate or Estimated 
End Vertical Curve 
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FG Finished Grade 
FH Fire Hydrant 

FIP Female Iron Pipe Thread 
FLG Flange 

G Gas 
GAL Gallon 

HOPE High-Densitv Polvethvlene Pioe 
HGL Hvdraulic Grade Line 
HORIZ Horizontal 

ID Inside Diameter 
IE Invert Elevation 
IN Inches 
INV Invert 

LF Linear Foot 
LP Li ht Pole 

MATL Material 
MAX Maximum 
MECH Mechanical 
MGD Million Gallons Per Dav 
MH Manhole 

NA Not Aoolicable 
NACE National Association of Corrosion 

Enaineers 
NBS National Bureau of Standards 
NC Normally Closed 

OAE Or Aooroved Eaual 
OC On Center 

PE Plain End 
Pl Point of Intersection 
PO Push-On 
POB Point of Beginnina 
PSI Pounds Per Sauare Inch 

I QTY I Quantity 
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FPS Feet Per Second 
FS Finished Surface/Floor Sink/Federal 

Soecifications 
FT Feet 

GALV Galvanized 
GB Grade Break 

HWL Hiah Water Level 
HWY Hiahwav 

110 Inlet/Outlet 
IPT Iron Pioe Thread 
IRR lrriaation 

LWL Low Water Level 

MIN 
MIP 
MISC 
MJ 
MOV 

NE 
NTS 

NW 
NWL 

OD 
OSHA 

PV 
PVC 
PVI 
PVMT 

Minimum 
Male Iron Pioe Thread 
Miscellaneous 
Mechanical Joint 
Motor Ooerated Valve 

Northeast 
Not to Scale 

Northwest 
Normal Water Level 

Outside Diameter 
Occupational Safety and Health 
Administration, U.S. Department of 
Labor, as defined in the General 
Conditions 

Plua Valve 
Polvvinvl Chloride 
Point of Vertical Intersect 
Pavement 
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s South ss Stainless Steel 
SCAD A Supervisory Control and Data ST Street 

Acauisition 
SCH Schedule STA Station 
SE Southeast STD Standard 
SPEC Specification SW Southwest 
SSPW Standard Specifications for Public 

Works Construction 

l ~~MP 
I Top of Curb 

Temporary 
I TYP I Typical 

I UTIL I Utilities 

vc Vertical Curve VPI Vertical Point of Intersection 
VERT Vertical 

1:M 
I West 

Water Meter 
I Weight 

Water 

1.05 INSPECTION 

The Engineering Manager will provide inspection for all work which is to be dedicated to the District 
upon completion. All mater[als and work shall be performed only in the presence of the 
Engineering Manager and any work done in the absence of said Engineering Manager shall be 
subject to rejection. The Contractor shall notify the Engineering Manager five (5) working days 
prior to starting and two (2) working days during construction, in order that inspection services may 
be provided. No inspection shall be available on weekends, District holidays or before 7:00 a.m. or 
after 3:30 p.m. 

1.06 DEFECTIVE WORK 

The inspection of the work shall not relieve the Applicant of any of his obligations to fulfill his 
agreement or permit with the District. Defective work shall be made good, and unsuitable materials 
may be rejected, notwithstanding that such work and materials may have been previously 
inspected by the Engineering Manager and accepted. If the work, or any part thereof, shall be 
found defective at any time before the final acceptance of the whole work, the Applicant or h[s 
Contractor shall correct such defect in a manner satisfactory to the Engineering Manager. All costs 
for retesting and re-inspection which are necessitated by defective materials and/or workmanship 
shall be at the sole expense of the Applicant. 

1.07 TEMPORARY SUSPENSION OF WORK 

The Engineering Manager shall have the authority to suspend the work wholly or in part for such 
time as he/she may deem necessary due to the failure on the part of the Contractor to carry out 
orders given, or to perform any provisions of the Contract. The Contractor shall immediately 
comply with the written order of the Engineering Manager to suspend the work wholly or in part. 
The work shall be resumed when methods or defective work has been corrected as ordered or 
approved in writing by the Engineering Manager. 

In the event that a suspension of work is ordered as provided above, such suspension of work 
shall not relieve the Contractor of his responsibility to complete the work within the time limit set 
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forth in the Agreement for Construction of Water and/or Sewer System, and shall not be 
considered cause for extension of the time for completion. 

1.08 ERRORS OR DESCREPANCIES NOTED BY CONTRACTOR 

If the Contractor, either before commencing work or in the course of the work, finds any 
discrepancy between these Specifications and Drawings, or between either of them and the 
physical conditions at the site of the work, or finds any error or omission in any of the drawings or 
in any survey, he shall promptly notify the Engineering Manager in writing of such discrepancy, 
error or omission. 

1.09 REQUESTS FOR INFORMATION 

Inquiries for existing RMWD facilities shall be made in writing or in person at the District offices. 

1.10 PLAN AND PROFILE REQUIREMENTS 

A. General. 

1. All plans approved by RMWD shall have a two (2) year period in which to begin 
construction beginning from the date of the Engineering Manager's approval. At the 
end of the two year period the plans will be considered as expired. The plans must be 
resubmitted with the entire plan check fee and other submittal requirements before 
being considered for plan check. If RMWD standards are revised within the two year 
period, the project plans must be revised and conform to new standards. 

2. All proposed work prepared by a Private Engineer shall be submitted to the Engineering 
Manager for approval on sheets which conform to the requirements of this section. All 
sheets shall be signed, sealed and dated by the Private Engineer responsible for the 
designs. 

3. The overall size of each sheet shall be 24-inches high by 36-inches wide. Each sheet 
shall have a 2-inch wide margin on the left-hand border and %-inch wide margins on the 
top, bottom, and right-hand borders. 

4. Digital files with the District's standard title block, border, revision box and General 
Notes are available at the District Office. The Engineering Manager's approval is 
required for any deviation from this format. 

5. Name and registration number of the Private Engineer responsible for the preparation of 
the project or the name of the firm and the name and registration number of the private 
engineer under whose direction the plans were prepared. Space shall also be provided 
for the Private Engineer's signature, seal, date of expiration of said registration and 
seal. 

6. The Revision box shalt include the letter of the revision, date made, description of 
change and space for the initials of both the person making the change and for District 
approval. Revisions shall be marked with small triangles containing the letter of the 
rev[sion and placed near the location of such change. 

7. Each project shall contain a legend and list of abbreviations for use in defining the 
symbols and abbreviations used on the sheets. All symbols and abbreviations used 
must be defined on the Title sheet or Note sheet. 

8. Waterline and Sewerline data table is required for each project. Include a column for 
Delta, bearing, radius, length, description and station. 

9. A lateral table is required for each project: 
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a. For water service include a column for lot number, design station, As-Built station, 
size of service, static pressure at service, and length of service. 

b. For sewer laterals provide lot number, design station, As-Built station, length of 
lateral, depth at property line, slope, hike-up and a column to indicate the use of a 
backflow preventer. 

10. The following information shall be located on the Title Sheet: 

a. The name, address and phone number of the Private Engineer responsible for the 
preparation of the project. 

b. A location map at a scale of 1-inch = 2,000-feet showing and labeling the boundary 
of the project in relation to major streets or interstate, district boundaries, adjacent 
developments and other pertinent features. The location map shall have a north 
arrow oriented towards the top of the sheet. 

c. A vicinity map at a scale of 1-inch = 200-feet (minimum) to show the entire project 
without match lines. The vicinity map shall contain lot boundaries, street right-of­
way lines and names, a general layout of the sewer and/or water lines with size and 
material, location of manholes, main line valves, fire hydrants, blow-offs, air and 
vacuum valves and other major appurtenances, and other features, natural or 
artificial, necessary for a general understanding of the project. The vicinity map 
shall have a north arrow oriented towards the top of the sheet. 

d. A written description of benchmarks, including locations, elevations and vertical 
datum. 

e. An index to all drawings. 

f. Applicable approval blocks for County Road Department, County Fire Department 
and Department of Health Services. 

h. Manholes shall be sequentially numbered on the plans with numbers beginning at 
the lowest invert. 

B. Plan Drawings. The Plan view of all drawings shall include the following: 

1. Scale shall be a minimum of 1-inch = 40-feet unless otherwise approved by the 
Engineering Manager. 

2. All sewer and/or water facilities, street lines, lot lines, curb grades, storm drains, 
driveways and other utilities both existing and proposed and all other features 
necessary to give a complete understanding of the project. 

3. Survey stationing of the centerline of all manholes, valves, or other structures relative 
to centerline stationing or right-of-way staUoning and provlde the pipe data for all 
bends, curves, or deflections. 

4. Show the alignment with bearings and distances and width of all easements with 
recording information for facilities not within public rights-of-way. 

5. The plan shall include a north arrow oriented generally upwards or to the left. 

6. Match lines shall be used between the sheets separated portions of the plan. Each 
match line shall be cross-referenced to show the sheet location of the matching portion 
of plan whether it be on the same or different sheet. 

7. Existing monumentation in existing streets shall be shown. 
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C. Profile Drawings. Profile drawings shall normally be shown on the same sheet and directly 
above the corresponding plan view so that manholes, valves, air and vacuum valves and 
other appurtenances in both the plan and profile view are vertically aligned as nearly as 
possible. Profile drawings shall be drawn at the same horizontal scale as the plan view. 
The normal vertical scale shall be 1-inch = 4-feet. The vertical elevations shall be written 
on both the left and right sides of the profile. Where water and sewer lines cross or where 
they cross other facilities such as drainage structures, the profile shall show elevations of 
top and bottom of the lines at the crossings. 

Profile drawings shall show and label the following information, as applicable: 

1. Profile (at centerline of street or easement) of existing and proposed ground surface. 

2. Size, slope (to 4 significant figures), pressure rating, and material of pipeline. 

3. All deflection angles shall be shown in profile and labeled as Grade Break (G.B.). The 
angle shall be shown in degrees, minutes, seconds. When high deflection couplings 
are used they must be called out in profile at the location of the grade break. 

4. Survey stationing of street centerline between centerline of manholes or valves and 
actual distance between centerline of valves or outside of manhole to outside of 
manhole. 

5. Pipeline elevations to the nearest 0.01-foot of invert for sewer and to the nearest 0.01-
foot of centerline for water. The invert of the pipeline shall be shown in profile and 
labeled as "invert grade". 

6. Rim elevation of manholes or other structures. 

7. Any existing or proposed pipeline, utility, or similar structure that crosses the waterline 
or parallels the line with less than 5-feet between the existing and proposed utilities. 

8. The location and limits (include station) of other features such as a steel casing, 
concrete encasement, extra strength pipe, special pipe bedding, etc. 

9. Depth of manhole from rim to flow line of lowest pipe invert. 

1 o. Elevations at the inlet and outlet of the manholes. 

11. Private sewer laterals must be shown in profile where they cross other utilities where it 
appears a potential conflict exists. 

12. Match lines shall be used between the sheets separated portions of the profile. Each 
match line shall be cross-referenced to show the sheet location of the matching portion 
of profile whether it be on the same or different sheet. 

13. Profile drawings shall be discontinued at match lines with survey stationing and cross­
referencing corresponding to the match lines shown on the plan drawing. 

D. Standard Details. Where the Private Engineer intends to use any of the Standard Details 
without modification, these details need not be reproduced on the Construction Plans 
provided that specific reference is made to each detail. For example, a manhole detail 
would not be required provided that the callout for the manhole refers to RMWD Standard 
Drawing S-4. Where the Private Engineer intends to modify any of the Standard Details, 
these revised details shall be included in the Construction Drawings in their entirety for 
District approval. 

E. Special Details. Special Details are required for any tie-in to an existing waterline or as 
required by the Engineering Manager. Connection details must include all pipe and fitting 
materials, couplings, fittings and adapters necessary to construct the tie-in. 
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F. As-Builts Plans. On completion of the project the Engineering Manager shall be given a 
complete set of full-size photo reproducible mylar sheets (ammonia mylar sheets are not 
allowed) that shall show, in complete detail, all elements of the project, as constructed, text 
must be legible. The words "As-Builts" shall be boldly stamped on each sheet in %-inch 
high bold block letters. The As-Built drawings will be reviewed and must be signed off by 
the Engineering Manager prior to issuing a Notice of Completion. An electronic copy of the 
mylar sheets shall also be provided on a computer disk or CD. Each sheet of the drawing 
set shall be scanned and saved as a separate file as a TIFF image. Electronic copy of As­
Built drawings must be compatible with AutoCAD version compatible with RMWD. 

G. Advertising. Plans shall be free of advertising, insignia, labels, emblems, seals, or other 
markings not relevant to the work. When approved and accepted by the Engineering 
Manager, such plans shall become the property of the RMWD. 

H. Responsibility. Approval of plans by RMWD will not relieve the Applicant, Owner or 
Engineer of any responsibility because of errors in the plans either of commission or 
omission. Such errors, when brought to the attention of the private engineer by the 
Engineering Manager, shall be promptly remedied as herein provided. 

I. Revisions. After mylars have been approved and filed, or after inspection fees have been 
paid, changes may be made to the plans upon approval of the Engineering Manager. In 
order to obtain such approval, the Private Engineer shall first submit two (2) sets of 
duplicate bluelines of the original drawings upon one set of which the proposed change is 
shown. At the discretion of the Engineering Manager, construction of changes shall not be 
completed until revisions are approved. 

1.11 SUBMITTAL$ 

A. Three (3) sets of the water and sewer facilities design drawings shall be submitted to the 
Engineering Manager for plan check. The drawings shall be accompanied by a complete 
description of all materials, structures, and mechanical equipment to be used on the project. 

B. One (1) set of street improvement plans. Approved street plans are required prior to District 
approval of water and/or sewer improvement plans. 

C. One (1) set of storm drain or drainage improvement plans. Approved storm drain or 
drainage improvement plans are required prior to District approval of water and/or sewer 
improvement plans. 

D. One (1) copy of the soils report 

E. One (1) set of grading plans. Approved grading plans are required prior to District approval 
of water and/or sewer improvement plans. 

F. One ( 1) set of irrigation plans. 

G. One (1) copy of the tentative tract or parcel map indicating phasing schedule, if applicable. 

H. One (1) copy of the final tract or parcel map. 

I. One (1) copy of Conditions of Approval. 
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J. One (1) copy of the area study and design calculations for sizing of the water and sewer 
improvements. 

K. Letter of Fire Flow Requirements from the appropriate Fire Protection District. The 
requirements may be included in the Conditions of Approval. 

L. Wet stamped Private Engineers cost estimate for all public water and sewer facilities. This 
cost estimate shall be based on a copy of the San Diego County Subdivision Cost 
Guidelines. 

M. Calculations for length of restrained joint including all assumptions used. 

N. Legal description, plat and Grant of Easement form for all easements. 

0. Contractor submittals are required for all installations. Submit materials to the Engineering 
Manager for approval. 

1.12 PROCESSING OF PRIVATE CONTRACTS 

A. Legal Description. A legal description and a plat of the property to be served by the 
proposed water main or sewer or the property through which the proposed water or sewer 
line will traverse must be filed with the District in the form of a Preliminary Title Report. 

B. Plan Check Application. The required plan checking fee shall be paid to the District and 
three (3) sets of blueline prints shall be submitted to the Engineering Manager for checking, 
signed and stamped by a registered civil engineer. Checking of the plans will commence 
by the Engineering Manager as soon as fees are paid and as soon as possible following 
receipt of the items to be submitted per Section 2 General Conditions. 

C. Items to be Submitted. Irrigation plans, street improvement plans, grading plans, and the 
latest tract maps shall be submitted along with the required prints. In addition, the Applicant 
shall submit a plan of the subdivision lots and streets prepared on mylar at a scale of 1-inch 
= 200-feet. Other items are listed under Section 1.11. 

D. Corrections. After the District has checked the proposed plans and if corrections are 
necessary, the plan will be directed back to the Private Engineer or Applicant. After the 
required changes and corrections are made, the plan shall be resubmitted to the 
Engineering Manager including two (2) sets of new blue line prints, the old check print and 
the original mylars. When all corrections or modifications to the plans are complete and all 
necessary supplemental data, including records, letters, maps, and payments, are on file in 
the District office, the plans will be approved. After mylars are signed, provide four (4) sets 
of approved drawings and the original mylars to the Engineering Manager. 

E. Excess Capacity. Upon the request of the Applicant and upon approval by the 
Engineering Manager, an agreement for potential reimbursement of the Applicant for 
excess capacity of facilities may be entered into in instances where the Engineering 
Manager requires the Applicant to build facilities larger than are necessary to serve his 
property at one (1) year of service. 

F. Other Permits. The Applicant, or his authorized representative, shall obtain the necessary 
permits or approvals relative to the construction work and, if required, a State Highways 
Utility Encroachment Permit and/or a City/County Encroachment Permit. Any approvals or 
permits from utility companies, i.e. SDG&E, shall also be obtained by the Contractor. 
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G. Notification for Inspection Services. The Engineering Manager shall be notified a minimum 
of five (5) working days prior to the commencement of construction and two (2) copies of 
water and sewer cut sheets are to be furnished to the Engineering Manager before work is 
started. 

H. Easements. The Applicant shall convey to the Engineering Manager easements and 
scaled plats covering property in which water and/or sewer facilities are constructed in all 
instances when the facilities are not located in dedicated streets. All easement boundaries 
shall be staked prior to waterline construction. All easements where District Facilities are 
installed shall be dedicated to RMWD. Access to and across the easement shall be kept 
clear and free of obstruction. 

I. Final Inspection. When all construction work has been completed and inspected per 
Article 1.05 of this section, the Applicant shall notify the Engineering Manager that the work 
is ready for final inspection. The Engineering Manager shall thereupon inspect the finished 
work and either approve it or reject it pending fulfillment of unsatisfied requirements. If the 
work is approved on final inspection, the Applicant shall record a Notice of Completion in a 
form approved by the District. The notice of completion will only be issued after As-Builts 
and digital files are submitted and approved and all account balances are brought current. 

J. Quit Claim Deed of Facilities to the District. The Applicant shall sign and submit to the 
Engineering Manager three (3) copies of a Quit Claim Deed of facilities. 

K. Liens. The Applicant shall furnish to the Engineering Manager satisfactory proof 
(ordinarily in the form of a title company report) that no liens were filed against the project 
prior to the expiration of the lien report. 

L. Conclusion. Upon satisfaction of all the foregoing requirements, including performance of 
the terms and conditions of the agreement with the District, the District will accept and will 
thereafter own, operate, and maintain the facilities. The Contractor is responsible for faulty 
workmanship or materials for a period of one year after acceptance by the District (See 
Paragraph 1.06). A final letter will be sent to the Commissioner of Real Estate, upon the 
Applicant's request. 

1.13 COMPLIANCE WITH LAWS AND REGULATIONS 

A. Compliance. The Applicant and the Contractor shall keep themselves informed of all laws, 
ordinances, and regulations in any manner affecting those employed on the work, or 
materials used in the work, or in any way affecting the conduct of the work, and of all orders 
and decrees of agencies having any jurisdiction or authority over the same. They shall at 
all times observe and comply with, and shall require all their agents, employees, 
contractors, and subcontractors to observe and comply with all such applicable Jaws, 
ordinances, regulations, orders, and decrees in effect or which may become effective 
before completion of the work. 

8. Taxes, Permits and Licenses. Unless otherwise explicitly provided in these specifications, 
all permits and licenses necessary from the City, County, State or Federal regulatory 
agencies for prosecution of the work shall be secured by the Applicant or his Contractor at 
no expense to the District, and he shall pay all taxes assessed against his equipment or 
property used in connection with the work. The Contractor shall be responsible for providing 
California Environmental Quality Act compliance and obtaining all permits necessary to 
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complete the work. All work in existing streets will additionally require the contractor to 
obtain an encroachment permit from the jurisdictional agency. 

1.14 CONTRACTOR'S RESPONSIBILITY 

A Excavation Permit. Before any work is commenced, the Contractor shall secure and pay 
for the excavation permit required by the California Division of Occupational Health and 
Safety and shall furnish the District with a copy thereof prior to commencing any 
excavation. 

B. When working in a paved street the contractor shall perform all street work in accordance 
with San Diego County Standards. 

C. Insurance. The contractor will be required to furnish the Engineering Manager proof of full 
compliance with all insurance requirements. 

D. Protection of the Work. The Contractor shall take all necessary measures to protect the 
work and prevent accidents during the construction. He shall provide and maintain 
sufficient night lights, barricades, guards, temporary sidewalks, temporary bridges, danger 
signals, watchmen, and necessary appliances and safeguards to properly safeguard life 
and property. He shall also protect all excavations, equipment, and materials with 
barricades and warning signs and signals so that the public will not be endangered. The 
construction price to be paid by the Applicant/Owner shall include all costs for safety and 
protection of the public and his employees. 

E. Traffic. The Contractor shall so conduct his operations as to offer the least possible 
obstruction and inconvenience to traffic and the Public, and he shall have under 
construction no greater amount of work than he can handle properly with due regard for the 
rights of the public. All traffic shall be permitted to pass through the work with as little delay 
and inconvenience as possible, unless otherwise authorized by the governing agency. All 
traffic control shall be as directed by the jurisdictional agency. No road or street closures 
shall be permitted without San Diego County approval. 

F. Convenience of Abutting Owners. Convenience of abutting owners shall be provided for 
as far as practicable. Convenient access to mailboxes, driveways, houses and buildings 
adjoining the work, as well as fire hydrants and valves, shall be maintained and temporary 
approaches to intersections shall be provided and kept in good condition. When a section 
of surfacing, pavement, or a structure has been completed, it shall be opened for use by 
traffic at the request of the District . In order that unnecessary delay to the traveling public 
may be avoided, the Contractor, when so ordered, shall provide competent flagmen whose 
sole duty shall consist of directing traffic either through or around the work. The Contractor 
shall notify all emergency and community services 48 hours in advance of construction or 
detours on public streets. These shall include but are not limited to: ambulance, fire, sheriff, 
mail, school districts, bus services, and the newspaper. 

G. Private Contract Surveying. 

1. All surveying work shall be done under the direction and supervision of a Land 
Surveyor licensed by the State of California. Prior to beginning any phase of the survey 
work, the Contractor shall submit to the Engineering Manager, the Contractor's 
proposed plan for establishing Jines and grades for control of the Project, including his 
plans and timetable for submitting data to the Engineering Manager during the course 
of the work. 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

GENERAL CONDITIONS 
PAGE-12 



2. All survey data shall be recorded in accordance with standard methods approved by 
the Engineering Manager. All original filed notes, computations, and other records for 
the purposes of layout shall be recorded in field books, or other methods acceptable to 
the Engineering Manager. The Contractor, immediately upon completing and reducing 
notes for a portion of survey, shall furnish four (4) copies to the Engineering Manager 
for review purposes. 

3. With no exceptions and on all projects, "Cut Sheets" shall be forwarded to the 
Engineering Manager prior to staking and/or excavation. Any changes to the cut 
sheets shall be recorded as changes and a complete set of "Record Cut Sheets" shall 
be submitted to the Engineering Manager. 

4. The Contractor shall layout the project by establishing all lines and grades at the site 
and along the pipeline alignments necessary to control the project and shall be 
responsible for all measurements, that may be required for the execution of the project, 
to the location and limit marks and tolerances prescribed in these specifications or on 
the plans. 

5. The Contractor shall place and establish such additional stakes and markers as may 
be necessary for control and guidance of his construction operations and as required 
by the Engineering Manager. Grade stakes shall include the following: sewer line 
designation; station; invert elevation; and cut distance. Contractor shall protect in place 
all grade stakes and hubs during construction. If the grade stakes are removed, 
damaged, or knocked down during construction the stakes shall be replaced by the 
Land Surveyor at the Contractor's expense. 

6. Prior to establishing any base line and grade stakes, the Contractor shall have all utility 
lines located and marked in the field and shall have all rights-of-way cleared to grade, 
and ready for construction activities. 

7. The Contractor shall provide surveyed elevations of all constructed manholes at the 
end of construction and prior to acceptance by the Engineering Manager. Such 
submittal shall be signed by a California licensed Land Surveyor. Variation from 
approved design elevations may be cause for rejection and rework. 

8. The Contractor shall protect property and monumentation and if such monumentation 
is destroyed by his operations, the Contractor shall at no cost to the Owner, have the 
monumentation replaced in accordance with the laws of the State of California, and in 
particular in accordance with State Assembly Bill 1414 including recordation, as 
required by law. 

1.15 MATERIALS AND WORKMANSHIP 

A. New Materials. Unless otherwise specified, all materials incorporated in the permanent 
work shall be new. Materials not otherwise designed by detailed specification shall be of 
the best commercial quality and suitable for the purpose intended. 

B. Workmanship. All workmanship shall be in conformance with the best trade practices. 
Particular attention shall be given to the appearance of exposed work. Any work or 
workmanship not conforming to the best practices shall be subject to rejection. 

1.16 PROJECT CLEANUP 
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The Contractor shall at all times maintain an orderly job. Tools, rubbish, and materials shall be 
picked up and stored in a workmanship manner or disposed of at all times. The Contractor shall 
remove from the vicinity of the completed work all material, etc., belonging to him or used under his 
direction during construction. Surfaces shall be returned to a condition acceptable to the District. 
All excess material shall be disposed of as directed by the District or removed from the job site. 

1.17 GUARANTEE 

A. Defective Materials or Workmanship. The Contractor and Applicant shall guarantee all 
parts of the work against defective materials or workmanship and against settlement of 
backfill and damage to resurfacing for a period of one (1) year from the date of its 
acceptance by the District, as indicated by the recording date of the Notice of Completion. 

B. Repair Work. When defective material or workmanship is discovered in the work, requiring 
repairs to be made under this guarantee, all such repair work shall commence by the 
Contractor or Applicant at his own expense within ten (10) days after written notice has 
been given to him by the District and be completed in as short a time as necessary. Should 
the Contractor or Applicant fail to begin repairs as directed within ten (10) days thereafter or 
vigorously pursue the work, the District may make the necessary repairs and charge the 
Contractor or Applicant with the actual cost of all labor and materials required plus 
overhead. In emergencies demanding immediate attention, the District shall have the right 
to repair the defect or damage and charge the Contractor or Applicant with the actual cost 
of all labor and material required plus overhead. Emergencies shall be defined by the 
Engineering Manager, with no exceptions. 

C. Performance Bond. The Applicant shall furnish to the District, at no expense to the District, 
a bond for the performance of the foregoing guarantee in an amount of 100% of the 
construction cost of the total work which cannot be cancelled for a period of one (1) year. 

D. Labor and Materials Bond. The Applicant shall furnish to the District, at no expense to the 
District, a bond for the labor and materials of the foregoing guarantee in an amount of 100% 
of the construction cost of the total work which cannot be cancelled for a period of one year. 

E. Warranty Bond. Upon acceptance of the work, the Applicant shall furnish to the District, at 
no expense to the District, a bond for the warranty of the foregoing guarantee in an amount 
of 10% of the construction cost of the total work which cannot be cancelled for a period of 
one year. 

1.18 REFERENCE TO PUBLICATIONS 

Publications. Within these Standards reference is made to other publications. These other 
publications are made a part of the Standards whether in whole or in part as specified in 
each reference. 

1.19 FEES 

A. Plan Checking Fees. Fees shall be paid as indicated in the RMWD Ordinances. 

B. Permits and Approvals. 

1 . Prior to the construction of a water line and/or a sewer main and related 
appurtenances, the District shall collect from the Applicant the full cost of field 
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inspection for the proposed construction. The fee shall be paid as indicated in the 
RMWD Administrative Code. 

2. The construction will not be allowed until the Applicant has obtained a City, or County 
Road Department Excavation Permit and/or State Highway Utility Encroachment 
Permit and the required set of prints have been submitted and approved by the 
District. 

3. Recorded letter of written permission from the property owner shall be obtained by the 
contractor to access or perform work on properties other than the proposed project. All 
property damage shall be the responsibility of the contractor. Contractor shall video or 
photograph the property prior to construction and submit this evidence to the District 
prior to commencement of work. 

1.20 EASEMENTS 

The District requires separate water and/or sewer easement documents be submitted and 
recorded for each easement within a project. Easements indicated only on Tract or Parcel maps 
are not acceptable. The following procedure shall be followed in order to process private 
easements: 

A. Meet with the District to determine an acceptable location and width for the proposed 
easement. Minimum easement width is 20-feet for water and sewer only; 30-feet for both. 
Easements are to be dedicated to RMWD. Utility easements are not allowed. 

B. Prepare and submit two (2) copies along with the originals of the following documents prior 
to District approval of the easement: 

1. Original Grant of Sewer (Water) Easement form with original signatures from all legal 
property owners. The document must be notarized by a California licensed notary. 

2. Original Plat of the easement with a wet stamp and original signature from a California 
licensed Land Surveyor or licensed Civil who obtained a California license prior to 
January 1982. 

3. Original legal description of the easement with a wet stamp and original signature from 
a California licensed Land Surveyor or licensed Civil who obtained a California license 
prior to January 1982. 

The District will not approve plans until the above items are submitted, reviewed and 
found to be recordable. 

1.21 GENERAL NOTES AND REQUIREMENTS 

A. The Contractor shall notify the San Diego Gas and Electric Company; and Pacific Bell prior 
to starting work near company facilities and shall coordinate work with company 
representatives. For location of electric cable, gas piping and telephone cables and 
appurtenances, contact Underground Service Alert: 811, 48 hours prior to start of 
construction. 

B. The Contractor shall notify the Engineering Manager at least five (5) days prior to starting 
work, so that inspection may be provided. Telephone No. (760) 728-1178. 

C. Separation requirements between water and sewer lines shall conform to California 
Department of Public Health (CDPH) "Water Works Standards". 
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D. All work shall be in accordance with the most recent editions of the California Occupational 
and Health Administration (Cal-OSHA) - California Code of Regulations (CCR) Title 8, 
Standard Specifications for Public Works Construction, wlth supplements (APWA 
specifications), the San Diego Regional Standard Drawings and RMWD Standards Manual. 

E. Prior to construction of the water and/or sewer lines, the contractor shall expose the 
existing water and/or sewer lines where connections will occur and verify their elevation and 
location. Approval by the Engineering Manager a proposed connection to a RMWD facility 
does not imply approval of the correctness of the elevation and/or location shown on the 
plans. 

F. Contractor shall not backfill trench until the District has inspected the pipe or structure and 
authorizes the trench to be backfilled. It shall be the Contractor's responsibility to provide 
accurate "record" drawings to the District immediately after construction. 

G. Approval by the District implies no permission other than that within the District's 
jurisdiction. All permits required by law shall be acquired by the applicant or his contractor. 
Requirements of RMWD shall take precedence over requirements of other agencies only 
where RMWD requirements are more stringent. 

H. The Contractor shall obtain an excavation permit from the Division of Industrial Safety. 

I. Pipe joints shall not be pulled at any angle greater than the maximum angle recommended 
by the pipe manufacturer. 

J. The proposed work shall be subordinated to any operations RMWD may conduct, and shall 
be coordinated with such operations as directed by the Engineering Manager. 

K. A preconstruction meeting shall occur prior to construction. Attendees shall include the 
Engineering Manager or his designate and the Contractor who will perform the work, and 
other governmental agencies and/or utility companies as necessary. "Cut-Sheets" shall be 
provided to the District prior to this meeting for review. 

L. Traffic Control shall be in accordance with the current State of California Manual of Traffic 
Controls. The contractor is responsible for all traffic control on the jobsite. 

M. The Contractor shall be responsible for implementing, administering an maintaining a 
confined space entry program and permit. 

N. Pipe shall be handled with straps (no chains) so as to protect pipe joints, lining and coating, 
and carefully bedded to provide continuous bearing and prevent settlement. Cable may be 
used only with prior approval from the Engineering Manager. Pipe shall be protected 
against flotation at all times. Open ends shall be sealed at all times when construction is in 
process. 

0. Upon completion of construction, the Contractor shall hire a video company approved by 
the District to videotape the CML&C water mains. The Engineering Manager will review 
said videotape for potential construction defects prior to acceptance of the project. 
Payment for all such services shall be borne by the Contractor. 
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P. All District facilities shall have a minimum 5-foot clearance from other utilities. This pertains 
to all sections on all sheets herein. 

Q. All rough road grading shall be completed prior to construction of water and sewer facilities. 

R. The Design Engineer shall provide the Engineering Manager with As-Built photo mylars and 
electronic file in TIFF format. 

S. Disclaimer. Approval of this plan by the RMWD does not constitute a representation as to 
the accuracy of the location of, or the existence of, any underground utility, pipe, or 
structure within the limits of this project. 

T. Plan Declaration: The following declaration shall be placed on the first sheet of the Plans 
and signed, sealed, and dated by the responsible registered civil engineer: 

I hereby declare that the design of the improvements as shown on these plans 
complies with professional engineering standards and practices. As the 
engineer in responsible charge of the design of these improvements, I assume 
full responsible charge for such design. I understand and acknowledge that 
the plan check of these plans by the Rainbow Municipal Water District is a 
review for the limited purpose of ensuring the plans comply with District 
procedures and other applicable policies and ordinances. The plan check is 
not a determination of the technical adequacy of the design of the 
improvements. Such plan check does not, therefore, relieve me of my 
responsibility for the design of these improvements. 

As Engineer of Work, I agree to indemnify and save the Rainbow Municipal 
Water District, its officers, agents, and employees harmless from any and all 
liability, claims, damages or injuries to any person or property which might 
arise from the negligent acts, errors or omissions of the Engineer of Work, my 
employees, my employees agents or consultants. 

Engineer License No. Date 

1.22 WATER NOTES AND REQUIREMENTS 

A. Contractor shall furnish and install all facilities in accordance with the current RMWD's 
Domestic Water, Recycled Water and Sanitary Sewer Facilities Construction 
Standards Manual. Contractor shall be in possession of RMWD Standards Manual on the 
job site at all times. Any construction or material not covered in RMWD Standards Manual 
shall be approved by the District . 

B. All permits required by law shall be acquired by the applicant or their Contractor. 

C. Contractor shall conform to all Cal-OSHA, CCR, Title 8 safety requirements. 

D. Contractor shall provide written notification requesting a system shutdown for connections 
to existing system. Said notification shall be made to the District a minimum of two (2) 
weeks prior to said shutdown. 
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E. Contractor shall designate a qualified superintendent with full authority to act on behalf of 
the Contractor. Said superintendent shall be on the job site at all times. 

F. Contractor shall perform all encroachment permit work under San Diego County 
Department of Public Works, City of Oceanside or the City of Vista jurisdiction, Morro Hills 
Community Services District, in accordance with all requirements of said removal, 
temporary pavement placement, permanent pavement placement (including base material) 
and temporary and permanent traffic striping. 

G. The water line shall be installed by a private contractor with an "A" or "C34" License in 
accordance with RMWD Standards Manual. The Contractor shall be approved by the 
Engineering Manager. 

H. Minimum cover over the water main shall be 42-inches for pipes less than 12-inches 
diameter. and 48-inches for pipes 12-inches diameter, and larger, unless prior approval is 
obtained from the Engineering Manager. 

I. Wherever a water line encounters a storm drain pipe or other obstruction, and crossing over 
the obstruction will result in less than 30-inches of cover over the water line, it shall cross 
under the obstruction (12-inches minimum clearance). 

J. Meter boxes shall be field located to clear driveways and located accurately on the As-Built 
drawings. The Contractor shall adjust meter boxes to sidewalk grade when sidewalks are 
poured. 

K. All water mains and fire hydrants are District owned and maintained. The District maintains 
house water laterals from the mainline up to I including the meters. 

L. Contractor to adjust all valve covers, fire hydrants, meter boxes, etc., to grade as directed 
by the District. 

M. All new fire hydrants to be Clow 2050, OAE. for static pressure less than 200 psi. All new 
fire hydrants to be AVK, OAE. for static pressure greater than 200 psi. 

N. Laying direction of water main shall be in a general uphill direction. 

0. The location of air valves and blow-offs to be verified by the Engineering Manager in the 
field. 

P. All valves shall have access piping that consists of SDR35 or C900 and the 1208N lid 
covers. (RMWD Standard Drawings W-19 and W-20). 

Q. Water meter service laterals shall be 30-inches below finish ground level. Service stop 
shall terminate 9-inches below finish ground level with location stamped in curb. All others 
to terminate above ground. 

R. The Contractor shall install suitable thrust blocks at selected vertical and/or horizontal 
change of direction in accordance with RMWD Standards, whether or not specifically called 
for or shown on the Plan. 
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S. Contractor to make connections to existing mains only after successful pressure testing and 
disinfection of new facilities as authorized by the Engineering Manager. 

T. All materials, testing and inspection of pipe shall be in conformity with the requirements of 
RMWD, and the American Water Works Association (AWWA) Standards. County, and/or 
the AWWA Specifications will be cause for rejection. 

U. All welded steel pipe used shall be cement mortar lined and coated, %-inch thick (minimum) 
with fully welded joints and hand holes, unless noted otherwise. 

V. All steel bends and fittings shall be cement mortal lined and coated and shall be shop 
fabricated per AWWA C-208-(latest). Contractor shall submit fabrication drawings (from a 
District approved fabricator) for all AWWA shop fabricated fittings to the District for 
approval prior to construction. Service connections made to existing ACP, DIP, or PVC 
pipelines shall utilize a brass double service strap connection. 

W. For hydro-static testing purposes, all water pipes shall be 50 psi above the class rating of 
the pipe at the lowest point in the section being tested; and shall be at least equal to the 
design class of the pipe at the highest point in the line. 

X. The minimum requirements of the pipeline trench shall be per RMWD Standard Drawing W-
3. 

Y. Pipelines and appurtenances shall be tested, disinfected, and dechlorinated per RMWD 
Standards Section 15041, Department of Public Health, and/or any other agency having 
jurisdiction over the work. 

Z. Contractor shall uncover locations of connections prior to starting installations to ensure 
conformance with lines and grades shown on these plans. Any deviation from the plans 
must be approved by the District prior to construction. 

AA. The existence and location of water facilities as shown on the plans were obtained from 
available records. To the best of our knowledge, the existing water facilities are as shown 
on the plans. The District shall not be held responsible for any error in the location and 
elevation of the existing water facilities. The Contractor is required to take precautionary 
measures to protect any existing facility shown hereon and any other which is not of record 
or not shown on these plans. 

BB. Location and elevations of improvements to be done shall be confirmed by field 
measurements prior to construction of new work. The Contractor will make exploratory 
excavations and locate existing underground facilities sufficiently ahead of construction to 
permit revisions to plans if revisions are necessary because of actual location of existing 
facilities. 

CC. Call the District five (5) working days prior to starting construction, and two (2) weeks if 
shutdown is required. The District shall be notified at least two (2) working days prior to any 
inspection. To arrange for inspection, call (760) 728-1178. 
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DD. Pipe deflections for short radius curves and angle points shall normally be accomplished by 
means of standard fittings, the locations of which shall be detailed on the plans. 

EE. All water used on a construction project must be paid for and will be metered. This includes 
water for loading of new waterlines, flushing of lines, pressure testing, etc. Citations will be 
issued to parties taking water from unmetered facilities. A construction water meter permit 
may be obtained from the District. 

FF. Sections of the filled water line that are referenced to this note shall be entirely shop 
fabricated (i.e., no welding will be allowed). 

GG. Proposed water system improvements are located within the 
-----------pressure zone (HWL = __ FT. I FL = ___ FT.). 

HH. The Contractor shall install an isolation kit at points of connection of dissimilar material. 

IL Water meter abandonment/removal the service lateral at the mainline must be cut and a 
cap or plug must be installed into the corporation valve, encase abandoned corporation 
valve in concrete and remove the lateral from the corporation to the curb stop. Current 
inspection fees will be required. Shutdown fees may be required. 

JJ. High pressure notes on plans shall include: 

This is a high pressure project. All pipe, fittings and appurtenance must meet pressure 
requirements. 

1.23 SEWER NOTES AND REQUIREMENTS 

A. The sewer line shall be installed by a private contractor in accordance with the current 
RMWD's Domestic Water, Recycled Water and Sanitary Sewer Facilities 
Construction Standards Manual. The contractor shall be approved by the Engineering 
Manager. 

B. Type of sewer pipe and appurtenances used shall be in accordance with the Approved 
Materials List. 

C. Grading over sewer mains shall be done in such a manner as to prevent the ponds of 
water. 

D. The top of all manholes located in pavement shall be raised to pavement grade after streets 
are paved. All manholes in unimproved areas shall be 6-inches above the ground surface. 
Manholes located within DG roads shall have an 8-inch PCC collar and rest 3-inches above 
the ground surface. 

E. House connections, wyes and laterals shall be installed per RMWD Standard Drawings. 
Wyes and laterals shall be maintained by the property owner. The property owner is 
responsible for the lateral up to connection to the main per RMWD Standard Drawings S-8 
and S-9. 
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F. The minimum class bedding for PVC sewer shall be in accordance with RMWD Standard 
Drawings. 

G. The Contractor shall successfully perform one (1) air test on all sewer Jines, in accordance 
with the test procedures outlined in Green Book Section 306-1.4.4, Amendment 306-
1.4.4.1, and the Low Pressure Air Test for Sanitary Sewers as published by the National 
Clay Pipe Institute. All necessary test equipment shall be furnished by the Contractor and 
the test shall be made only after the line has been properly installed including any 
necessary test fittings, and backfilled. The Contractor shall conduct the air test at no cost to 
the District. 

H. Sewer laterals crossing existing curb and gutter shall be backfilled with 1-sack cement, 
sand slurry backfill. 

I. Connections to existing pipelines shall only be made with the Engineering Manager 
present. Test plugs shall only be removed upon direction of the District. 

J. Should modification and/or reconstruction (including raising manholes to grade) of an 
existing manhole be required, prior to the removal of the frame of sewer manhole, the 
channel of the manhole shall be completely covered with planking or other suitable material 
so as to prevent debris from entering the channel. After the manhole reconstruction has 
been completed, all debris shall be removed from within the manhole and the cover over 
the channel shall be removed. 

K. Upon completion of construction, the Contractor shall hire a video company approved by 
the District to videotape the sewer mains. The Engineering Manager shall review said 
videotape and written findings for potential construction defects prior to acceptance of the 
project. Payment for all such services shall be borne by the Contractor. Contractor shall 
submit to District voice disc, and hard copy, of lateral distances and any problems. 

L. New sewer mains shall remain plugged and/or disconnected until the Engineering Manager 
authorizes its use. 

M. Prior to acceptance of any sewer line by the District, all lines shall be flushed clear using 
'Wayne Ball" and mandrel tested. 

N. Rainbow Municipal Water District will only maintain sewer mains located in right-of-way 
easements dedicated to RMWD, which have permanent all weather vehicle access. 

0. Manhole lining notes on plans shall include: 

All new manholes on sewers 18-inches or greater diameter, or where entering pipe slope is 
5% or greater, or within 1,000-feet of a receiving force main discharge, existing manholes 
with new connections and in high groundwater areas shall be provided with integrally 
locking PVC or polyurethane protective lining system and manhole covers shall include 
odor control inserts. 
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1.24 RECYCLED WATER NOTES AND REQUIREMENTS 

A. In general, public recycled water facilities shall be installed in accordance with the 
requirements for potable water materials and facilities as detailed in the current 
RMWD's Domestic Water, Recycled Water and Sanitary Sewer Facilities 
Construction Standards Manual, except as modified or expanded upon herein. 

B. Field Identification - Recycled water piping and appurtenances shall be identified 
with purple colored coding and identification labels and signs as specified herein. 

1. All new buried constant and intermittent pressure mains and transmission and 
distribution piping in the recycled water system, including service lines, valves 
and other appurtenances shall either be colored purple and embossed or be 
integrally stamped/marked "CAUTION: RECYCLED WATER - DO NOT 
DRINK," as manufactured or be installed with an 8 mils purple colored high­
density polyethylene encasement sleeve that is printed with the text "Caution 
Reclaimed Water - Do Not Drink" that totally encloses the pipe. 

2. Minimum 6 inch wide Recycled Water Identification tape shall be installed 2-feet 
below finish surface and centered over the pipe. The identification tape shall be 
continuous in its coverage over the pipe and shall visibly extend into valve, 
blow-off and meter boxes. 

3. Meters, blow-off piping and blow-off box covers or blow-off manhole covers, 
valve box lids, air valves and enclosures, piping, valves, backflow devices and 
all other items either accessible or exposed to view, shall be identified by 
means of the purple coating or integral purple color. The coating system shall 
be suitable for the substrate material and the degree of protection required for 
the various items, in accordance with these specifications. 

4. Valve box lids shall be cast with "RECYCLED WATER" and valve boxes and 
lids painted purple, color Pantone 522C. 

5. Locator wire shall be installed in accordance the District's Standards and 
specifications. 

C. Labels and Signage 

1. Labels shall be installed on recycled facilities exposed to view including above 
ground piping and appurtenances. Warning signs and labels shall read 
"CAUTION: RECYCLED WATER - DO NOT DRINK", and should be in both 
English and Spanish. The signs should include the international symbol for do 
not drink. 

2. In a fenced area (e.g. pump station area), at least one sign shall be posted on 
the fence that can be readily seen by all operations personnel utilizing the 
facility. 
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D. Disinfection and Bacteriological Testing in the event the recycled water mains are 
installed with provisions for future use for transporting recycled water, but will 
initially transport potable water, disinfection, flushing, and bacteriological testing 
shall be performed in accordance with the District's Standards and Specifications. 

E. Hydrostatic Testing 

Potable water shall be used for filling, flushing, and hydrostatic testing. Field 
hydrostatic testing shall be performed in accordance with the District's Standards 
and Specifications. 

F. Backflow Prevention 

During the course of flushing, disinfection, and hydrostatic testing of the recycled 
water mains, an appropriate reduced pressure backflow prevention device shall be 
installed on the potable source piping to isolate the potable from the non-potable 
system. 
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SECTION 2 

DESIGN REQUIREMENTS 

2.01 GENERAL WATER AND SEWER REQUIREMENTS 

All proposed work shown on plans submitted for approval shall be designed according to these 
standards. In all matters the Engineering Manager's decision shall be final. 

These guidelines have been developed to assist consulting engineers and developers of any type 
of development or improvement which requires connection to Rainbow Municipal Water District's 
existing water or sewer systems. The guidelines presented herein are acceptable to the District 
and following them will require the least amount of review time. 

Every effort was made to provide criteria for any situation that may come up in the design 
process, however, the private engineer's ultimate aim should be directed toward providing a 
water system for both domestic and firefighting purposes and a sewer system to accommodate 
the design waste flows as indicated in this document. However, all plans showing water or sewer 
systems shall be subject to review and final approval by the Engineering Manager. 

The Engineering Manager, at his discretion, may grant exceptions to these Standards, providing 
such exceptions will substantially conform to the intent of these Standards. No exceptions will be 
granted without the express written consent of the Engineering Manager. 

2.02 WATER REQUIREMENTS 

A. SYSTEM CAPACITY 

The capacity of the water distribution system shall deliver the maximum daily demand 
simultaneously with the required fire flow at a minimum residual pressure of 20 psi at all 
fire hydrants. Demand factors are calculated as follows: 

Maximum Daily Demand = 2 X Annual Average Day 

Maximum Hour Demand = 4.5 X Annual Average Day 

The distribution system shall also deliver the peak hour flow without fire flow. The 
Engineering Manager may require certain mainlines to be oversized to facilitate future 
growth. 
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B. POTABLE WATER USAGE 

Domestic Water Consumption Average Daily Demand 

Single Family Dwelling Unit 900 gal/unit 
Duolex 600 cal/structure 
Multi Familv Dwellina Unit1 300 cal/unit 
Commercial 3,000 aaJ/acre 
Commercial/Industrial 100 gal/1,000 sf 
Hotel2 240 gal/room 
Schools 60 aal/student 
Parks 4,000 aal/acre 
Aariculture 1,000 gal/acre 
1Unit refers to individual apartment, etc. 
2Assumes 80% occupancy. 

The guidelines for water usage are subject to review by the Engineering Manager based 
on the many variable factors that influence water consumption rates. 

C. PIPELINE SIZING 

Pipelines shall be sized to provide the required capacity as indicated in Paragraph 2.02A 
of this section. The design shall accommodate requirements for maximum hour or 
maximum daily demand plus fire flow. whichever is greater. 

Design calculations shall be done by a registered engineer and submitted to the District 
for approval. The minimum main size shall be 8-inch for all zones, except Commercial 
and Industrial zones which shall have a minimum 12-inch mainline size. Acceptable main 
line sizes are 8-inch, 12-inch, 16-inch and 24-inch only. Variations from this standard must 
be approved by the Engineering Manager, but in no case will variations be allowed that 
are in conflict with Section 64628 or Title 22 of the California Administrative Code. 

Oversizing of a mainline can be required by the Engineering Manager for future 
development. If oversizing is required by the District, the District's Board of Directors may 
authorize payment to compensate the developer for the oversize. Only mainlines greater 
than 12-inches in diameter may be eligible for reimbursement and only if the oversize is 
required by the Engineering Manager. 

All pipes must be sized in accordance with the current version of the Water Master Plan 
for RMWD unless approved by the Engineering Manager. All pipes must be sized so that 
the velocity shall not exceed 5-feet per second during peak hourly flow and 10-feet per 
second at maximum day plus fire flow. 

D. HORIZONTAL ALIGNMENT 

When possible, all water mains shall be located in the paved street, 7-feet south or east 
from the face of the curb unless otherwise required to clear obstructions. Water mains 
installed in easements shall be centered within the easement when possible. The location 
for any mainllne within easements shall be approved by the Engineering Manager. When 
a roadway has not been completely developed, the District may elect to locate the main in 
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the unpaved portion of the right of way in order to align the pipe with the future paved 
roadway. 

On side hill streets, the main shall be located on the cut side of the center line of the street 
or on the high side of super-elevated curves. Where the water main is to parallel a sewer 
or storm drain, there shall be a minimum horizontal clearance of 10-feet from the sewer or 
storm drain or other wet utilities unless otherwise approved by the Engineering Manager. 
The separation of water and sewer lines must comply with the California Department of 
Health requirements. No gas or sewage main, electric, telephone, or cable television, or 
other utility line shall be installed in the same trench with any water mains or water lateral. 

Where waterlines may be extended for future growth of the water system, the waterline 
must extend across the entire frontage of a lot or parcel. At the end of a street which may 
be extended in the future, the water main or sewer main shall be extended across the end 
of the last parcel or lot split or to a point beyond the permanent street paving. Water mains 
must be looped as required by the Engineering Manager and the Water Master Plan. 

E. VERTICAL ALIGNMENT 

Invert grades of water mains shall provide minimum and maximum cover requirements as 
specified below and also ensure proper clearance between top of valves and valve box 
covers. Minimum cover from grade to the top of pipe for all water mains shall be as 
follows: 

Pipe Size 

Less than 12-inch 
12-inch and greater 

Minimum 
Cover 

3.5-feet 
4.0-feet 

Maximum cover for all mains shall be 8-feet unless approved by the Engineering 
Manager. 

No mains or service laterals shall be surface installed except in temporary situations as 
necessary to maintain service during construction or maintenance. Each case must be 
approved by the Engineering Manager prior to construction. 

F. PIPE MATERIALS 

Water mains shall be CML&C Steel Pipe, Ductile Iron or PVC. Joints shall be welded joint, 
push-on joint, mechanical joint or flanged joint. In all cases, the Engineering Manager 
reserves the right to specify the type of pipe, joint, or class of pipe to be used. 

The class of water mains shall be determined by the maximum pressure to be expected in 
the line including pressures resulting from surges. Rainbow Municipal Water District's 
water system has some very high pressures and District wm not allow materials that may 
compromise the quality of the piping system. The class of pipe and test pressure shall be 
shown on the plans. 

G. VALVES 
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Valves shall be located at all branches or intersections of mainlines. The valves shall be 
flanged and be bolted onto a cross or tee. Line valves located away from intersecting lines 
may be push-on or mechanical joint. 

All water system designs shall include valves so that the spacing between valves shall be 
less than the following: 

1. 1,000-feet for transmission mains 16 inches or larger 

2. 750-feet in residential areas. 

3. 500-feet in all other areas. 

Where a new main is connected to an existing main, valves on both the new and the 
existing mains shall be installed as required above (where the Engineering Manager 
determines that it is impractical to shut off an active main for connection, a tapping sleeve 
with tapping valve may be allowed). Valves may be required near the end of a main line 
that will be extended in the future to minimize the number of times live mains are shut 
down. 

No valve shall be installed where the invert slope of the mainline exceeds 6%. Valves 
shall be located so that there will be minimum clearance of 6-inches between the top of 
the valve and the bottom of the valve box cover. 

All valves shall be a rated for the working pressure of the mainline. The class of valve 
shall be shown on the plans. RMWD has many areas where pressures exceed 250 psi 
and the Engineering Manager must specify the use of appropriately classed valves. 

Specific types of valves shall be as follows except when approved by the Engineering 
Manager: 

1. Resilient wedge gate valves will be used for all lines where static pressure is less 
than 150 psi. 

2. High pressure resilient wedge gate valves will be used where static pressure is 
between 150 psi and 250 psi. 

3. Plug valves shall be used where static pressure is 250 psi or above. 

H. BLOW OFF ASS EMBLY 

1. Blow-off assemblies shall be installed at all system and local low points. Blow-off 
assemblies shall be as shown on the RMWD Standard Drawing except that the size 
shall be determined in accordance with accepted practice. Whenever possible, blow­
off assemblies shall be installed at the BC or EC on curb returns. Fire hydrants, Wharf 
heads shall be used whenever indicated by the Engineering Manager. 

2. Blowoff assemblies shall be sized and located as shown on the RMWD approved 
plans. Generally, blow-offs will be located at the end of a pipeline or at a low spot on a 
given pipeline. Water mains 16-inches and smaller 4-inch blow-offs shall be installed. 
Water mains larger than 16-inches and 6-inch blow-off assemblies shall be installed. 
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Water mains 8-inches or smaller a 2-inch blow-off valve may be allowed under special 
circumstances and only as approved by the Engineering Manager. 

I. AIR RELEASE AND VACUUM RELIEF VALVES 

Air release and vacuum relief valve assemblies shall be installed at all system and local 
high points and just downstream of shut-off valves. Whenever possible, air release and 
vacuum relief valve assemblies shall be installed at the BC or EC on curb returns. Air 
release and vacuum relief valve assemblies shall be as shown on RMWD Standard 
Drawing and sized 1n accordance with the manufacturer's requirements. Calculations for 
sizing of air release and vacuum relief valves shall be submitted for approval. All Air Vac 
assemblies shall be capped. (RMWD Standard Drawings W-11 and W-12). 

J. FIRE HYDRANTS 

Fire hydrants shall be installed in locations and spaced as directed by the Fire Department 
and conform to the RMWD Standard Details. The fire flow requirements are as required 
by the Fire Department. Under special conditions, the Engineering Manager may require 
higher fire flows. Unless otherwise directed by the Engineering Manager or the Fire 
Department, the location of hydrants shall conform to the following requirements: 

1. Hydrants shall be located in front of a boundary line between lots. 

2. Hydrants shall be located on the cut side of side hills 

3. Whenever possible fire hydrant assemblies shall be installed at the BC or EC on curb 
returns 

4. All fire hydrant shut-off valves will be securely fastened directly to the distribution 
main by a tapping sleeve and valve or by flanging the valve onto a flanged tee. 

5. As-built plans must show actual fire flow and pressure with date and time of test for 
each hydrant. Pressure data is to include static and residual pressure during the test 
per AWWA testing procedure. 

6. Direction of the 4-inch outlet shall be a 90° angle to the road. Any deviation shall be 
subject to the approval of the Fire Marshal. (RMWD Standard Drawings W-9 and W-
10). 

K. DEAD END MAINS 

All dead end water mains shall have provisions for flushing. Extending a fire hydrant or 
blowoff directly off the end of the mainline is acceptable. 

L. WATERLINE CROSSINGS 

Where proposed water mains cross or are constructed parallel to any proposed sewer, 
storm drain or recycled water facility the water mains shall have their invert elevation a 
minimum of 1-foot higher elevation than the top of the other utility. Any deviation to this 
design parameter must be approved by the Engineering Manager. The requirements of 
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the California Department of Public Health for water crossings shall be enforced in all 
situations. 

M. CORROSIVE SOILS 

A soils report is required with the first plan check for all improvement projects and shall 
specify potentially corrosive soils based on soil boring samples and laboratory analysis. 
Based on the soils report, the Engineering Manager may require corrosion protection 
methods be implemented as part of the project. This implementation may include, but is 
not limited to, design drawings and Specifications created by a licensed Corrosion 
Protection Engineer. 

In all cases, the details of the materials and methods to be used shall be as approved by 
the Engineering Manager. If cathodic protection is required, it shall be designed by a 
licensed Corrosion Protection Engineer and approved by the Engineering Manager. 

N. WATER SERVICE CONNECTIONS. 

Services and connections on water mains shall be installed for each property in 
accordance with the Standard Details. Where practical, services shall not be located 
adjacent to electric, telephone, and sewer lines leading into the property to be served. 
Only one (1) meter shall be connected to a single service lateral. All services shall be 
located at right angles to the distribution main except to serve rear lots per RMWD 
Standard Drawing W-17. The property to be serviced must abut a water main and a 
reduced pressure regulator must be installed on the water meter if the pressure is greater 
than 150 psi. 

Service stops shall be installed such that: While standing on the District side of the meter 
box, the locking wing is located on the left side of the service lateral with the lock. 

Services shall not be connected to 16-inch or larger mains unless specifically permitted by 
the Engineering Manager. Service connections of appropriate size shall be provided to 
connect such lateral with each meter site. Services shall have a minimum cover of 30-
inches within the street pavement area. No services shall be high-lined. 

The size, location, and type of material of each service shall be indicated on the 
Construction Plans. Each residential unit requires a minimum 1-inch service line with a 1-
inch meter. Design calculations used to size the services shall be submitted to the 
Engineering Manager for approval. 

Services and connections shall be of type K copper with appropriate valves, stops, and 
fittings, and anodes as shown in the Standard Details. Services shall be connected to the 
main in accordance with the Standard Details. Meter boxes shall be furnished by and 
installed by the Contractor as shown on the Standard Details. Meter boxes shall not be 
installed in driveways or sidewalks. 

0. BACKFLOW PREVENTION 

All irrigation meters and meters for commercial and industrial users require a reduced 
pressure principal backflow prevention device. Unless otherwise directed by the 
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Engineering Manager the location of the approved assemblies shall conform to the 
following requirements: 

1. Backflow preventers shall be located on the customer side of the service meters. 

2. Backflow preventers shall be located no more than 8-feet maximum from the water 
meter and encased with slurry or a brass nipple, and be accessible for inspection. 

3. No unprotected branch connections shall be allowed between the meter and the 
backflow device. (RMWD Standard Drawings W-1 and W-2). 

4. Backflow devices will be the same size as the meter when upsizing. 

5. The degree of hazard and property size will determined the type of backflow 
preventer. A Reduce Pressure device would be required for high hazard regardless 
of property size. 

P. HOT TAPS 

Hot taps to an existing water line are allowed for water services, fire hydrants, air release 
and vacuum relief assemblies, and blow off assemblies. All hot taps shall be done only 
with the approval of the Engineering Manager. All hot taps shall be made with the 
Engineering Manager present. 

All Hot Taps done on Asbestos Concrete Pipe shall utilize a ROMAC JCM 432 SST 
tapping sleeve or approved equal. The ~-inch test plug shall be removed and a 
pressurized water hose shall be attached and turned on while drilling is being conducted 
in order to flush out excess debris. The test plug shall be replaced after drilling and 
tightened in accordance with the manufacturer's recommendations. 

Q. TIE-INS 

Prior to construction, the Contractor shall pothole the existing pipe at the location of the 
proposed connection. To facilitate the proposed connection and allow for slight 
adjustments in alignment, the Contractor shall leave a minimum 10-foot gap between the 
new pipe installation and the proposed connection point at the existing water main or as 
directed by the Engineering Manager. The new pipeline shall have successfully passed 
pressure testing in accordance with Section 15044 and disinfection and bacteriological 
testing in accordance with Section 15041 prior to proceeding with the connection to the 
existing pipeline. 

All tapping valves, saddles, and fittings must be disinfected prior to use. The Engineering 
Manager may postpone or reschedule any shutdown operation if, for any reason, the 
Engineering Manager believes that the Contractor is improperly prepared with competent 
personnel, equipment, or materials to proceed with the connection. 

R. SYSTEM LOOPING 

System looping wherever possible and practical shall be provided. All new pipelines of at 
least 8-inch in size in the water system shall be evaluated, and if possible and practical, 
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the new line will be required to be looped with adjacent infrastructure. Therefore, it is the 
responsibility of the developer to consult with the Engineering Manager for an evaluation 
of each pipeline to determine the need for system looping and other system reliability 
issues. The developer is responsible for constructing the looped pipeline, as a condition 
of the District's acceptance of the facilities for water service by the District. 

2.03 SEWER REQUIREMENTS 

A. GRAVITY PIPELINES 

1 
2 

3 

4 

5 

6 

7 

No public collection sewer shall be less than 8-inches in diameter. Oversizing of a 
mainline or forcemain may be required by the Engineering Manager for future 
development. If oversizing is required by the District, the District's Board of Directors may 
authorize payment to compensate the developer for the oversize. Only mainlines over 12-
inches in diameter and forcemains greater than 8-inches may be eligible for 
reimbursement and only if the oversize is required by the Engineering Manager. The 
following criteria shall be used in determining the size of pipes: 

1. Flow estimates shall be determined as the product of the number of equivalent 
dwelling unlts (EDUs) and a unit flow factor. Flow factors for average and peak flows 
are presented in the following paragraphs. 

2. Average Flow - A flow factor of 250 gpd/EDU shall be used to calculate average 
sewage flows. Table 1-2-1 presents EDU Factors adopted by RMWD Ordinance that 
shall be used to determine the number of EDU's for a given land use. 

EDU FACTORS 

LAND USE FACTORS EDU(s) 

Average Single-Family Residence (2.58 Bedrooms on Individual Parcel) 1.00 
Apartment House or Condominium Complex, Per Unit 1.00 
Mobile Home Parks - Each Mobile Home Space, Each Office, Service 

0.80 
Building or Other Accessory Building 
Residential Second Units (Sim:ile Bedroom and Kitchenette) 0.40 

Motel or Hotel 

* Each Living Unit With a Kitchen 0.80 
* Each Living Unit Without a Kitchen 0.40 
A Separate Business, Retail Shop, Office or Packing House Equipped with 
Restroom Facilities or Not So Equipped but Located in a Building or Complex 
with Common Restroom Facilities 

* Up to 1,000 Square Feet of Floor Space 1.20 
* For Each Additional 1,000 Square Feet of Gross Floor Space or Parl 

0.80 
Thereof 

Automobile Service Station 
* Providinq RV Holding Tank Disposal Station 2.00 
* Four or Under Gas Pumos 0.80 
* Over Four Gas Pumos 1.00 
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8 
Church, Fraternal Lodge or Similar Auditorium; For Each Unit of Seating 

1.00 Capacity for 200 Persons 
9 Bakery 1.00 
10 Theatre: For Each Unit of Seating Capacity for 200 Persons 1.40 
11 Hosoital, Per Bed 0.40 
12 Convalescent or Boarding Home, Per Bed 0.40 
13 Labor Camp, Per Bed 0.10 

Schools (Public or Private) 
• Elementary Schools, Per Each 60 Students or Part Thereof, Plus Staff 1.20 
• Junior Hiah Schools, Per Each 40 Students or Part Thereof, Plus Staff 1.20 

14 • Hiah Schools. Per Each 30 Students or Part Thereof, Plus Staff 1.20 
(The number of students shall be the rated capacity of planned schools as determined by State of 
California Department of Education or shall be the average daily attendance of students plus the 
staff at the school during the preceding fiscal year determined in accordance with the Education 
Code of the State of California) 

15 Mortuarv 1.20 
16 Car Wash 1.20 
17 Grocery Store 1.20 
18 Self-Service Laundry. Per Each Washing Machine 0.40 

Restaurants 
'* Base (Usina Non-Disoosable Tableware) 2.70 

19 Add Per Each 7 Seats or Part Thereof 1.20 
• Base (Using Disposable Tableware) 1.20 

Add Per Each 21 Seats or Part Thereof 1.20 
20 Swimmino Pool with Restrooms 1.20 
21 Spas with Restrooms 1.20 

22 Country Clubs with Common Restroom Facilities - Each Additional Shower 
1.20 

Unit, Wash Closet or Fixture 

3. All sewer gravity lines 15-feet or deeper shall be C-900. 

4. Design Peak Flow shall be 3x Average Flow. Sewers greater than 12-inches in diameter 
shall be designed with a d/D of 213. Sewers 12-inches in diameter and less shall be 
designed for a d/0 of 1/2. Deviation per the discretion of the Engineering Manager. 

5. A value of 0.010 shall be used as a coefficient of roughness equivalent to Manning's "n" or 
as approved by the Engineering Manager. 

6. All sewers shall be designed and constructed with hydraulic slopes sufficient to give mean 
velocities at design day quantities of flow of not less than 2-feet per second. Maximum 
velocity shall not exceed 10-feet per second. 

7. Following are minimum slopes that should be provided. These are guidelines that shall be 
verified by the design engineer with calculations showing a cleansing velocity of 2-feet per 
second, provided to the Engineering Manager. 

Sewer Size. Inches 
8 

10 
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12 
15 
18 

0.24% 
0.15% 
0.12% 

8. All sewer main pipe inverts shall be shown on profile on the improvement plans and shall 
include stations, slope and distance. 

9. When cleansing velocity does not meet 2-feet per second a minimum of 2% slope is 
required. Depth of sewer line may be adjusted to meet requirement of the Engineering 
Manager. 

B. SEWER FORCE MAINS 

1. Force mains may not be constructed in the same trench as sewers. Minimum 
separations from waterlines shall be those specified for sewers. Insofar as 
practicable, force mains shall be laid at continuously ascending grades without 
intermediate high points or low points. 

2. Minimum cover for force mains shall be 4 feet from finish grade to top of pipe, plus 
additional vertical clearance to locate sewage-type (long-body) combination air 
release and air and vacuum release valves and appurtenances below ground. Top 
of pipe profile shall be shown on the profile. 

3. Size of force mains must be considered in conjunction with characteristics of the 
pumping equipment to be provided. In general, the design rates of flow shall be not 
less than 3-feet per second nor higher than 8 feet per second. Every attempt should 
be made to limit the maximum retention time in force mains to six (6) hours. 

4. Unless otherwise approved or specified, force mains shall be minimum Class 200, 
PVC C-900 or C-905. Other materials shall only be used if approved by the 
Engineering Manager. 

5. Low points in force mains shall be fitted with approved blow-offs (drains). High points 
shall have approved appurtenances for air release and air and vacuum release with 
carbon filter. 

6. Thrust restraint calculation shall be submitted to the Engineering Manager for review 
and approval. Restraint may be provided either by restrained joint pipe or by thrust 
blocks. 

7. Show all minimum clearances of other underground utilities in both plan and profile 
per State Department of Public Health Services "Criteria For The Separation Of 
Water Mains And San[tary Sewers." 

8. The minimum force main size is 4-inches. 

C. LIFT STATION DESIGN 

Public and private wastewater lift stations shall be avoided whenever possible. Specific 
written agreement from the Engineering Manager for the use of a lift station is required 
prior to approval of grading or improvement plans. If a lift station is approved, the design 
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engineer shall submit a lift station basis of design report to the Engineering Manager for 
review and approval. After approval of the basis of design report, subsequent plan and 
specification packages shall be submitted to the Engineering Manager for review and 
approval. 

Lift station plans shall include pump curves, specifications, details, pump head, pump 
horsepower, pump capacity, electrical layout, control system layout-out, and schematics. 

Sewer lift stations should be designed based on the projected peak wet weather influent 
flow. 

Each lift station shall be provided with two (2) independent sources of power. This could 
be accomplished by providing an on-site generator with an on-site fuel source in addition 
to the electrical supply. The generator shall be located in a building or under cover and 
shall meet all regulatory requirements. 

Every sewer lift station shall be designed in accordance with the following criteria: 

1. Pumps 

a. The minimum pump cycle time shall be in accordance with the pump and 
motor manufacturers' requirements. Note that larger motors require longer 
times between starts. Also, see other wet well sizing requirements related 
to minimum pump cycle time. 

b. The minimum number of pumps per station shall be one (1) duty pump and 
one (1) standby pump of the same size. 

c. The minimum non-clog sewage pump size shall be 4-inches with the 
capability to pass a 3-inch sphere. Where smaller pumps (capacity) are 
required, grinder type pumps shall be used. 

d. Pump/system curve data shall include the following: system curve, design 
operating point, required net positive suction head (NPSH), hydraulic 
efficiency, Hp requirements, RPM, and other operating conditions required 
for each pump. 

e. The most efficient pump performance shall be at the design Total Dynamic 
Head (TDH). Avoid pumps with "flat" pump curves where a small change in 
TDH will result in a large change in pump flow. 

f. A factory certified pump test curve for the actual pump units to be installed 
at the station shall be required. Smith and Loveless, Gorman Rupp, Myers 
Lift Station, Xylem lift stations. 

g. The specified operating point shall be near the maximum efficiency point 
on the pump curve and within the manufacturer's recommended limits for 
radial thrust and vibration. Select a pump curve where the operating point 
will near the center of the pump recommended operating range. Pump 
equipment shall be dynamically balanced to prevent vibration. No surge 
cavitation or vibration shall be allowed within the limits of the stable 
operating range indicated on the pump curve. 
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h. If pumps have a water lubricated packing system, it shall be constant 
pressure type, and shall exceed the pressure of the pump. Water shall be 
supplied to the packing water system through an air gap tank and 
repressurization system installed in a location that is unconfined and above 
grade. 

i. Edges on pump bases shall be chamfered. 

j. For suction lift type pumps, TOH calculation must include the static suction 
lift elevation. 

k. Self priming pumps may be allowed for above ground stations with a 
maximum suction lift of 10 to 20-feet. 

I. Submersible pumps/motors, with stainless steel rail system, may be 
considered for direct installation in a wet well at the discretion and approval 
of the Engineering Manager. Including stainless steel guides and chains. 

2. Piping and Appurtenances 

a. Pump isolation valves (suction and discharge) shall be plug valves with 
suitable operators per manufacturer's recommendations. 

b. Check valves shall be between pump and discharge plug valve, with 
external spring-loaded arm. 

c. Discharge line and manifold shall be supported and braced. Install sleeve 
couplings and/or flange coupling adaptors restrained by tie rods on the 
discharge piping for ease of removal of piping. These fittings will also 
prevent uneven tightening of flange faces. 

d. Sleeves shall be used for wall penetrations for pump suction lines and 
manifold discharge line. 

e. In manifolds, 'Wyes" are required and shall be the same size as the 
manifold. Wyes shall be installed for horizontal side entry. Vertlcal entry 
shall not be allowed. 

f. Potable water services (for wash-down) shall not be smaller than 1-inch, 
and shall have an approved backflow prevention device. Wash down 
hose bibbs shall not be located in confined or below grade locations. 

g. On suction and discharge piping connected to each pump and on the 
discharge manifold horizontal and vertical runs, install a flexible coupling 
adaptor with tie rod thrust restraint to absorb vibrations and prevent 
stress in the pipe, and to allow minor adjustments in piping installations 
during construction between fixed well flanges. Piping supports under the 
suction and discharge lines shall be provided. 

h. Pipe joints must be restrained. The following types of joints are 
acceptable: flanged, dresser type coupling restrained by tie rods, 
mechanical joint with set bolt retainer gland. 

3. Controls 

a. Each pump shall have a hour-meter, capable of reading 1110th hour. 
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b. Pumps shall operate in a duty/standby mode, with alternators to switch 
pump starts after each pumping cycle. 

c. All pump stations shall be equipped with District approved instrumentation 
and telemetry, which shall be compatible with the District's Supervisory 
Control And Data Acquisition (SCADA) System. 

d. All electrical wiring, fixtures and equipment shall conform to all safety 
codes. 

e. Pump control shall be via a ultrasonic level sensing and pump control 
system with float compressor back-up bubbler for emergency pump start 
and stop. 

4. Alarms 

a. Emergency storage shall have an alarm. 

b. Wet well shall have a high level and low level alarms independent from 
the pump controls. 

c. Instrumentation and alarms shall be telemetered to District offices. 

d. Power outage alarm. 

5. Ventilation 

Ventilation requirements shall conform to current CAL-OSHA (confined space 
regulations) and NFPA 820. 

S. Wet well 

a. Every lift station shall be provided with emergency storage separate from 
the wet wells. The minimum storage volume shall be equal to six (6) hours 
of wet weather flow, unless otherwise approved by Engineering Manager. 
The volume of emergency storage may be adjusted based on site specific 
conditions and proximity of sensitive receiving areas. 

b. The distance between the wet well floor and the turned down bell mouth 
suction inlet of diameter "D" shall be a maximum of 0/2 and a minimum of 
D/3. 

c. Wet well level shall readout in "inches of water." 

d. Wet well walls and ceiling shall be PVC lined with polyurethane protective 
lining system, or approved equal substitute .. 

e. Wet well floor shall be sloped toward the suction piping at 1/8 inch per foot. 

f. Inlet into the wet well shall be above the high water operating level in order 
to allow for the free flow of the gases into the wet well. 

g. Lift stations receiving flow from trunk sewers (18-inches or larger) shall 
have barscreens. 

h. Wet wells shall be designed to allow for the maintenance of wet well. 
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i. The wet well shall be as small as possible to prevent septic action from 
taking place during periods of very low flow. However, the wet well must 
be large enough to provide at least 5 minutes pump running time at low 
flow to prevent overheating of the electric motor and controls. Designer 
shall provide written m1mmum running time confirmation and 
recommendation from the specified pump manufacturer for the specific 
application. Provide at least one (1) 48-inch diameter access manhole 
cover over wet well. (RMWD Standard Drawing S-7). Do not provide steps 
or ladder for access into the wet well. 

j. Wet well volume to be calculated as follow: 

Opeak = (Oavg X peak factor) 
Odesign = Opeak 

01ow = average flow/peak factor 
Min Wet well operating volume = (Odes.gn-01ow) X 5 Minutes 
Depth of wet well = wet well volume/wet well area = (high level - low 
level) 
Wet well operating volume = volume between pump start and pump 
stop levels 

k. The exterior surface of wet wells shall be adequately water proofed to 
prevent intrusion of ground water. 

I. Provide facilities for odor control. The odor control facilities shall be 
approved by the Engineering Manager. 

m. Every lift station will be designed with 100% redundant wet well capacity in 
the form of a second wet well. The two wet wells must be hydraulically 
connected and able to function independently, with a minimum of 1 pump 
installed in each wet well. 

n. Minimum operating level between low and high alarms is 60-inches. 

7. Other Items 

a. Prior to finalizing design, the Applicant's Engineer shall provide one (1) 
Operations and Maintenance manual to the Engineering Manager for 
review and approval. Three (3) copies of Operations and Maintenance 
manuals shall be provided with the final design. 

b. If other design problems occur which are not covered herein, such as 
siphons, industrial waste treatment facilities, etc., consult the Engineering 
Manager for general requirements. 

c. All sewer lift stations are required to contain a flow meter. 

D. MANHOLES 

Manholes shall be installed on sewers at all changes in slope, size of pipe, or alignment, 
at ends of all mains, and at all intersections of main line sewers. The maximum spacing 
allowable between manholes is 300-feet. Clean outs are not allowed in lieu of a manhole. 
Drop manholes are not allowed. 
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A minimum drop 0.10-foot and a maximum of 0.60-foot shall be used on a straight-through 
line. For a 90 degree bend through the structure, a minimum of 0.20-foot and a maximum 
of 1.00-foot shall be used. Minimum does not apply to sewers greater than 18-inches. 

Where a proposed sewer connects to an existing manhole, the elevation of the inlets and 
outlets shall be shown in profile as determined by actual survey. If an existing sewer is 
straddled by a new manhole, the elevations of the proposed manhole shall be determined 
by actual survey. The applicant's private engineer shall submit the field notes. 

All standard manholes shall be 48-inches minimum diameter with a minimum 36-inches 
entrance, with no steps. Five-foot diameter manholes shall be used when pipe diameter 
exceeds 15-inches or when depth exceeds 12-feet. 

E. HORIZONTAL ALIGNMENT 

In general, sewers should be located in public streets parallel to and along the street 
centerline. The standard minimum distance between the sewer and other utilities is 5-feet 
outside of pipe to outside of pipe, except for water lines, which shall be 10-feet outside of 
pipe to outside of pipe. 

Scaled detail plans shall be provided for all manholes with multiple angled inlets and 
outlet. Plans shall show adequate clearance provided between manhole base 
penetrations to assure clearance and water tightness. 

In all streets, the pipe is to be along the street centerline where possible. Pipe shall not be 
located in median strips or parking lanes. On curved streets, pipe shall parallel as nearly 
as possible the street centerline. 

F. CURVED SEWER 

Curved sewers shall be designed using the following requirements: 

1. No vertical curves will be permitted. 

2. Horizontal curves shall match the centerline radius of the road in which the sewer 
main is to be installed. Curves in sewer pipe shall be as recommended by the pipe 
manufacturer with a minimum radius of 200-feet. 

3. Joint deflections shall not exceed 1 degree or the manufacturer's recommendation, 
whichever is less. 

4. Manholes are required at the beginning of curve (B.C.), or end of curve (E.C.). 

5. Manhole spacing in curved runs shall not exceed 300-feet. 

6. Minimum slopes shall be 50% greater than those given in paragraph 2.03A. 

7. No reverse curves allowed between manholes. 
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G. SEWER DEPTH 

The minimum depth to the invert of sewers is 7-feet with a maximum depth of 20-feet. 
Shallow sewers are subject to approval and may require additional protection such as 
special pipe, casing and/or a concrete cap. The Engineering Manager may require greater 
depths where it is required to extend sewers to serve other areas. 

The separation of water and sewer lines must comply with the California Department of 
Public Health requirements. 

H. SERVICE LATERALS 

Each property occupied by a single-family dwelling shall have a 4-inch sewer service lateral 
installed at a minimum 2% grade from the main line sewer to the property line, maintained 
at a minimum of 5 %-feet depth below the surface at the property line. Alternately, 6-inch 
service laterals may be laid on a 1 % grade, maintained at a minimum of 5 %-feet depth 
below the surface at the property line. For multiple-family dwellings, commercial lots, 
schools, etc., special consideration shall be given when determining the correct size. 
Lateral sizing for all special considerations shall be approved by the Engineering Manager. 

A service lateral shall be installed for each property along a main line extension. A cleanout 
one foot inside of the property must be installed as shown on the Standard Details. Sewer 
lateral connections to the main can not be made within 5-feet of any other sewer 
connection, including laterals serving the other side of the street. Deep cut risers or 
chimneys shall not be used. 

All service laterals shall be constructed perpendicular to the sewer main unless special 
considerations are approved by the Engineering Manager. 

I. TV INSPECTION 

All sewer lines shall be final inspected by TV camera. Video in DVD format shall be 
recorded in the presence of the Engineering Manager and presented to the Engineering 
Manager. The video shall show stationing and locations of all manholes and laterals. The 
Contractor shall bear all costs for the video inspection process. The Contractor shall use 
Wincan Program and provide two (2) hard copies and two (2) DVDs. 

Any areas showing evidence of reverse slope as indicated by ponding water or dips in 
vertical pipe alignment, as well as any other defects shall be repaired to the satisfaction of 
the Engineering Manager at the Contractor's expense. 

J. PLAN AND PROFILE 

Show all underground Public utilities in both plan and profile, and provide mm1mum 
clearance per California Department of Public Health, Water Works Standards, latest 
revision. 
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K. SEWER NOTES 

RMWD Sewer Notes shall be included in all sewer improvement plans. The notes are 
included in the RMWD Standard Drawings and are subject to revision by the Engineering 
Manager. 

L. VERTICAL CLEARANCE 

The minimum vertical distance between sewers and other utilities shall be 1-foot. Special 
design is required for sewer laterals or gravity mains over water lines. Force mains are not 
permitted over water lines. 

M. CUT-OFF WALLS 

In steep unpaved areas, pipe (and trench) shall be protected by cut-off walls per Standard 
Drawing S-10. Pipe anchors are required on all slopes 15% or greater. 

N. CONNECTION OF COLLECTION LINES WITH DIFFERENT DIAMETERS 

The crown elevations of connecting pipes shall be matched at manhole junctions. 

0. MANHOLE LINING 

Manholes with the following conditions shall be provided with polyurethane protective lining 
system and manhole odor control inserts: 

1. All new manholes on sewers 18-inches or greater diameter. 

2. All new manholes where entering pipe slope is 5% or greater. 

3. All existing manholes with new connections. 

4. All manholes within 1,000-feet of receiving a force main discharge. 

5. All areas where ground water is present. 

P. MANHOLE COVERS 

All manhole covers shall be locking covers. 
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TECHNICAL 

SPECIFICATIONS 



SECTION 02223 

TRENCHING, BACKFILLING, AND COMPACTING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, installation, and testing of trench excavation, backfilling, and 
compacting. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred in 
the text by the basic designation only. Reference shall be made to the latest edition of said standards 
unless otherwise called for. 

ASTM D1556 
Standard Test Method for Density and Unit Weight of Soil in Place by the 
Sand-Cone Method 

ASTM D2922 
Standard Test Methods for Density of Soil and Soil-Aggregate in Place by 
Nuclear Methods (Shallow Deoth) 

ASTM D3017 
Standard Test Method for Water Content of Soil and Rock in Place by 
Nuclear Methods (Shallow Deoth) 

ASTM D1557 
Test Method for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3(2,700 kN-m/m3)) 

ASTM D4253 
Standard Test Methods for Maximum Index Density and Unit Weight of 
Soils Usina a Vibratorv Table 

ASTM D4254 
Standard Test Methods for Minimum Index Density and Unit Weight of 
Soils and Calculation of Relative Densitv 

ASTM D75 Standard Practice for Samolina Aaareaates 
ASTM C90 Standard Soecification for Load bearina Concrete Masonrv Units 

ASTMA82 
Standard Specification for Steel Wire, Plain, for Concrete 
Reinforcement 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standards Manual 

1.04 EARTHWORK AND REPAIRS IN CITY, COUNTY, AND STATE RIGHTS OF WAY 

Conform to the requirements and provisions of the permits issued by those agencies in addition to the 
requirements of these Standard Specifications. If a permit is not required, earthwork and repairs shall 
conform to the standards of the agency in whose right of way the work is done in addition to the 
requirements of these Standard Specifications. 

1.06 SAFETY PRECAUTIONS 

Observe safety precautions in all phases of the work. Included shall be trench shoring, bracing, 
lighting, and barricades as dictated by reason and by the Safety Orders of the Division of Industrial 
Safety, State of California (CAL OSHA). Acquire an exemption letter or trenching permit from the 
California Division of Industrial Safety (CAL OSHA) and comply with Labor Code Section 6705, 
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Excavation Plans For Worker Protection. Submit a copy of the exemption letter or trenching permit with 
excavation drawings to the District prior to excavation work. 

1.06 OBSTRUCTIONS 

The Contractor's attention is directed to the possible existence of pipe and other underground 
improvements which may or may not be shown on the Drawings. Preserve and protect any such 
improvements whether shown on the Drawings or not. Expose such improvements in advance of the 
pipeline construction to allow for changes in the alignment as necessary. Where it is necessary to 
remove and replace or to relocate such improvements in order to prosecute the work, they shall be 
removed, maintained, and, permanently replaced by the Contractor at his expense. Relocation of said 
improvements shall not be performed without written permission of the owner of the utility. Existing 
underground utilities shall be protected in place. 

1.07 SUBMITTALS 

A. Submit shop drawings in accordance with Section 1- General Conditions. 

B. Submit a report from a testing laboratory verifying that imported material is asbestos-free and 
conforms to the specified gradations or characteristics. 

C. Cal OSHA trenching permit or exemption letter. 

1.08 TESTING FOR COMPACTION 

A. The District or the agency having jurisdiction over the area of the work will require the 
Contractor to provide a licensed soils engineer to test for compaction as described below. 

B. Determine the density of soil in place by the sand cone method, ASTM D1556 or by nuclear 
methods, ASTM D2922 and 03017. 

C. Determine laboratory moisture-density relations of soils by ASTM 01557. 

D. Determine the relative density of cohesion-less soils by ASTM D4253 and D4254. 

E. Sample backfill materials by ASTM D75. 

F. "Relative compaction" is the ratio, expressed as a percentage, of the in place dry density to the 
laboratory maximum dry density. 

G. Make excavation for compaction tests at the locations and to the depths designated by the soils 
engineer. Backfill and re-compact the excavations at completion of testing. When tests 
indicate that the compaction is less than the specified relative compaction, rework and retest 
those areas until the specified relative compaction has been obtained. 

1.09 PIPE BEDDING 

The pipe bedding shall be defined as a layer of material immediately below the bottom of the pipe and 
extending over the full trench width in which the pipe is bedded. Thickness of pipe bedding shall be a 
minimum of 6-inches compacted to 90% relative compaction. 
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1.10 PIPE ZONE 

The pipe zone shall include the full width of trench from the bottom of the pipe to a horizontal level 12-
inches above the top of the pipe. Where multiple pipes are placed in the same trench, the pipe zone 
shall extend from the bottom of the lowest pipe to a horizontal level above the top of the highest or 
topmost pipe. Thickness of pipe zone above the highest top of pipe shall be a minimum of 12-inches. 
No jetting within pipe zone. 

1.11 TRENCH ZONE 

The trench zone includes the portion of the trench from the top of the pipe zone to the bottom of the 
pavement zone or to the existing surface in unpaved areas. No jetting within trench zone. 

1.12 UPPER ZONE 

The upper zone includes the asphalt concrete and aggregate base pavement section placed over the 
trench backfill. 

1.13 WATER FOR CONSTRUCTION 

Water supplied by the District, for whatever needs and uses, shall be paid for in accordance with the 
rates and rules of the District. The only exception is by written agreement with the District. 

PART2 MATERIALS 

2.01 NATIVE EARTH BACKFILL-TRENCH ZONE 

Native earth backfill used above the pipe zone shall be excavated fine grained materials or loose soil 
free of asbestos, organic matter, roots, debris, rocks larger than 4-inches in diameter, clods, clay balls, 
broken pavement, and other deleterious materials. Backfill material shall be so graded that at least 
40% of the material passes a No. 4 sieve. The coarser materials shall be well distributed throughout 
the finer material. Backfill materials that are obtained from trench excavated materials to the extent 
such material is available, shall be screened at the discretion of the Engineering Manager during the 
trenching operation. 

If screened during trenching, the material shall be maintained free of unscreened material during the 
handling and backfilling process. Hand selecting of rocks from earth as it is placed into the trench will 
not be permitted in lieu of the specified screening. Under no circumstances will native earth backfill be 
allowed or used in the pipe base area, pipe zone area, or directly under paved roads. 

2.02 IMPORTED MATERIAL FOR BACKFILL-TRENCH ZONE 

Imported material shall conform to that specified for native earth backfill or imported sand. 

2.03 IMPORTED SAND - PIPE BEDDING AND PIPE ZONE 

Imported sand used in the pipe base and pipe zone shall consist of natural or manufactured granular 
material, or a combination thereof, free of deleterious amounts of organic material, mica, loam, clay, 
and other substances. Under no circumstances will decomposed granite or native earth backfill be 
allowed or used in the pipe base or pipe zone areas. The material must have been tested to a 
minimum Sand Equivalent of 30 within two (2) weeks of its use. Imported sand shall have the following 
gradation or similar: 
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Percent Passing 
Sieve Size 
3/8-inch 
No.4 
No.30 
No.100 
No.200 

By Weight 
100 

75 -100 
12- 50 
5- 20 
0- 15 

2.04 ROCK REFILL FOR FOUNDATION STABILIZATION 

Rock refill shall be crushed or natural rock having the following gradation: 

Sieve Size 
3inches 
1-1/2 inches 
3/4-inch 
No.4 
No.30 
No.200 

Percent Passing 
By Weight 

100 
70 -100 
60 -100 
25- 55 
10- 30 
0- 15 

2.05 GRANULAR MATERIAL FOR STRUCTURAL BACKFILL 

A. Granular material for structural backfill shall be free of asbestos, organic materials, clay balls, 
and shall have the following gradation: 

Sieve Size 
3/4-inch 
1/2-inch 
3/8-inch 
No.4 
No.8 
No.40 
No.200 

Percent Passing 
By Weight 

100 
95-100 
50-100 
20- 65 
10- 40 
0- 20 
0- 5 

8. Whenever the phrase "structural backfill material" is used in these Standard Specifications, it 
shall mean granular material for structural backfill as described above. 

C. Excavated materlal may be used for structural backfill provided it conforms to the Standard 
Specifications for structural backfill material. 

2.06 CONCRETE FOR BELOW GROUND INSTALLATIONS 

A. Concrete for anchors, collars, encasements, supports, and thrust blocks shall be Class A for 
reinforced items and Class C for un-reinforced items per Specification Section 03300, except 
use rapid set concrete mix where indicated. 

B. Provide anchor blocks at valves in pipe having rubber gasket bell and spigot or unrestrained 
mechanical joints. 

C. Provide support blocks at all valves. 
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D. Provide thrust or anchor blocks at all vertical or horizontal bends unless other restraint means 
are approved by the Engineering Manager. 

2.07 TRENCH CUT-OFF WALLS 

A. Provide ASTM C 90, Grade N-1, hollow load-bearing concrete masonry units, medium weight, 
moisture controlled, average compressive strength over gross area of 1,000 psi. Nominal face 
dimensions: 8-inches by 8-inches by 16-inches. 

8. Provide ladder steel conforming to ASTM A82. 

C. Mortar and grout shall be a mixture of cement, sand, and water. Mortar shall consist of not 
more than one part cement to two and one-half parts sand by damp loose volume. The quantity 
of mixing water shall be no more than necessary for handling and placing. 

2.08 WATER FOR COMPACTION 

Water used in compaction shall have a maximum chloride concentration of 500 mg/I, a maximum 
sulfate concentration of 500 mg/I, and shall have a pH of 7 .0 to 9.0. Water shall be free of acid, alkali, 
or organic materials injurious to the pipe or coatings. Salt water will not be allowed. 

PART 3 EXECUTION 

3.01 COMPACTION REQUIREMENTS 

Unless otherwise shown on the Drawings, otherwise described in the Specifications, or required by the 
agency having jurisdiction over the area of the work, relative compaction in pipe trenches shall be a 
minimum as follows: 

90% relative com action 
90% relative com action 

Trench Zone 90% relative com action 
U erZone 95% relative com action 

3.02 SHEETING, SHORING, AND BRACING OF TRENCHES 

Trenches shall have sheeting, shoring, and bracing conforming California Occupational and Health 
Administration (Cal-OSHA) - California Code of Regulations (CCR) Title 8, and the District's 
requirements. 

3.03 SIDEWALK, PAVEMENT, AND CURB REMOVAL 

Cut and remove bituminous and concrete pavements regardless of the thickness, and curbs and 
sidewalks, prior to excavation of trenches with a pavement saw, hydrohammer, or pneumatic pavement 
cutter. Width of the pavement cut shall be at least equal to the required width of the trench at ground 
surface. Haul pavement and concrete materials from the site. Do not use for trench backfill. 

3.04 BLASTING 

Blasting operations will not be allowed unless approved by the Engineering Manager. 
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3.05 DEWATERING 

A Provide and maintain means and devices to remove and dispose of all water entering the 
trench excavation during the time the trench is being prepared for the pipelaying, during the 
laying of the pipe, until cement mortar of exterior joints has set hard, when concrete is being 
deposited and during the hydration process, and until the backfill at the pipe zone and trench 
zone has been completed. These provisions shall apply during the noon hour as well as 
overnight. Dispose of the water in a manner to prevent damage to adjacent property and in 
accordance with regulatory agency requirements. Do not drain trench water through the 
pipeline under construction. 

B. The contractor is responsible for meeting all Federal, State, County, and local laws, rules and 
regulations regarding the treatment and disposal of water from dewatering operations at the 
construction site. 

3.06 MATERIAL REPLACEMENT 

Remove and replace any trenching and backfilling material which does not meet the Specifications, at 
the Contractor's expense. 

3.07 TRENCH WIDTHS 

Pipe trench widths in the pipe zone will be limited as follows: 

Pipe Diameter 
4" through 12" 

14" through 48" 

Minimum 
Trench Width 
O.D. + 12" 
O.D. + 16" 

Maximum 
Trench Width 
0.0. + 16" 
0.0. +24" 

Trench width at the top of the trench will not be limited except where width of excavation would 
undercut adjacent structures and footings. In such case, width of trench shall be such that there is at 
least 2 feet between the top edge of the trench and the structure or footing. Where shoring or 
encasement is required, trench widths shall be increased accordingly. 

3.08 TRENCH EXCAVATION 

A Perform all excavation regardless of the type, nature, or condition of the material encountered 
to accomplish the construction. Do not operate excavation equipment within 5 feet of existing 
structures or newly completed construction. Excavate with hand tools in these areas. 

B. Excavate the trench to the lines and grades shown on the Drawings with allowance for pipe 
thickness, sheeting and shoring if used, and for pipe base. If the trench is excavated below the 
required subgrade, refill any part of the trench excavated below the subgrade at no additional 
cost to the District with imported sand. Place the refilling material over the full width of trench in 
compacted layers not exceeding 6-inches deep to the established grade with allowance for the 
pipe base. 

C. Trench depth shall accommodate the pipe and the pipe base at the elevations shown in the 
profile on the Drawings. No pipe shall be installed without a designed profile unless approved 
by the Engineering Manager. 

D. Construct trenches in rock by removing rock to a minimum of 6-inches below bottom of pipe 
and backfilling with imported sand. 
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3.09 LOCATION OF EXCAVATED MATERIAL 

During trench excavation, place the excavated material only within the working area or within the areas 
shown on the Drawings. Do not obstruct any roadways or streets. Conform to federal, state, and local 
codes governing the safe loading of trenches with excavated material. 

3.10 LENGTH OF OPEN TRENCH 

A. The total length of open trench shall not exceed 600 feet including excavation, pipeline 
installation and backfill in any one location. 

B. Where pipelines are located beneath or adjacent to existing paved roads, backfill all trenches at 
the end of each workday and place temporary or first layer of paving. Clean all new and 
adjacent existing paved surfaces of residual excavated and backfill materials. Perform dust 
control operations in these areas with a vacuum type mobile street sweeper. No open trenches 
will be allowed in these areas. 

C. Provide ingress and egress to buildings and property at all times. Provide steel covering for 
vehicular access in accordance with the County of San Diego Public Works requirements. 

3.11 FOUNDATION STABILIZATION 

After the required excavation has been completed, the Engineering Managerwill inspecttheexposed 
subgrade to determine the need for any additional excavation. It is the intent that additional excavation 
be conducted in all areas within the influence of the pipeline where unacceptable materials such as 
soft, spongy or deleterious materials exist at the exposed grade. Over excavation shall include the 
removal of all such unacceptable material that exists directly beneath the pipeline to a minimum width 
equal to the maximum trench width and to a depth determined by the Engineering Manager. Backfill 
the trench to the established subgrade of the pipe base with rock refill material for foundation 
stabilization. Place the foundation stabilization material over the full width of the trench and compact in 
layers not exceeding 6-inches deep to the required grade. Place imported sand on the compacted 
foundation stabilization and apply water to wash the sand into the voids of the rock refill material. 
Continue this procedure until the voids of the rock refill have been filled with imported sand. Do not 
apply water in such quantities that it will damage the integrity of the pipeline or other improvements. 

3.12 CONCRETE FOR BELOW GROUND INSTALLATIONS 

Encase pipe with concrete to the line and dimensions indicated or place concrete between the 
undisturbed ground and the pipe or fittings to be restrained or supported. Quantity or bearing area of 
the concrete against undisturbed ground shall be as shown on the Standard Drawings, Drawings, or as 
directed by the Engineering Manager. Provide temporary support on the pipe, fittings, or valves until 
the concrete has obtained a 3-day cure. Place concrete such that the pipe joints, fittings, or valves are 
accessible for repairs. Spade or rod the concrete during placement to eliminate honeycombing. 
Backfilling of the trench adjacent to the concrete will not be allowed until the concrete has cured for at 
least 3 days. Allow concrete to cure for at least 7 days prior to subjecting the concrete to pipeline 
pressure. Where rapid set concrete mix has been used, the 3-day and 7-day cure time is not required. 
Backfill the rapid set concrete mix as soon as the concrete is hard (approximately one to two hours) 
and place pipeline into service. 

3.13 TRENCH CUT-OFF WALLS 

Install trench cut-off walls at the locations shown on the Drawings, and at 20 feet on center on slopes 
30% and steeper and with the District's consultation slopes steeper than 50%. Hand cut trench walls to 
form a neat slot into which the concrete blocks can be laid as tight as possible to the downhill side. 
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Place concrete blocks in horizontal layers and reinforce with ladder steel as the wall is laid. Lay blocks 
full-bedded in mortar to prevent leakage of grout. All head joints shall be solidly filled with mortar. Cut 
blocks to fit around the pipe and mortar in place. Provide weep holes in the wall to relieve hydrostatic 
pressure. Provide one 1/2-inch diameter weep hole for each 1.5 square foot of wall in the trench pipe 
zone. Grout solid all cells of the wall. Place backfill in layers being evenly brought up on each side of 
the cut-off wall. Compact by hand tamping. Give special attention to placing backfill in slot in trench 
walls. 

3.14 TRENCH BACKFILLING 

A. Place the specified thickness of pipe bedding material over the full width of trench and compact 
to the specified relative compaction. Grade the top of the pipe base ahead of the pipelaying to 
provide firm, continuous, uniform support along the full length of the trench for the pipe, fittings, 
and valves. 

B. Excavate bell holes at each joint to permit proper assembly and inspection of the entire joint. 
Fill and compact the area excavated for the joints with the pipe base material. 

C. After the pipeline has been bedded and the cement mortar used in the exterior joints has set 
hard, place pipe zone material simultaneously on both sides of the pipe, fittings, and valves, 
keeping the level of backfill the same on each side. Carefully place the material around the pipe 
so that the pipe barrel is completely supported and that no voids or un-compacted areas are left 
beneath the pipe. Use particular care in placing material on the underside of the pipe to 
prevent lateral movement during subsequent backfilling. Do not drop sharp, heavy pieces of 
material directly onto the pipe or the tamped material around the pipe. 

D. Compact material in the pipe zone by hand tamping only. Care shall be exercised in backfilling 
to avoid damage to pipe coatings and polyethylene encasement. 

E. Push the native earth backfill or imported material for backfill carefully onto the imported sand 
previously placed in the pipe zone. Do not permit free fall of the material until at least 2 feet of 
cover is provided over the top of the pipe. Compact backfill material in the trench zone to the 
specified relative compaction by mechanical compaction or hand tamping. 

F. Place and compact pipe zone material in layers not exceeding 12-inches of compacted 
thickness. Place and compact native earth or imported material for backfill in the middle zone in 
layers not exceeding 6-inches of compacted thickness. 

3.15 MECHANICAL COMPACTION OR HAND TAMPING 

Place imported sand and backfill materials, per Part 2, in uniform layers of the indicated thickness. 
Compact each layer to the required minimum relative compaction at the optimum moisture content. Do 
not use heavy duty compaction equipment with an overall weight in excess of 125 pounds until backfill 
has been completed to a depth of 2 feet over the top of pipe. Do not use high impact hammer type 
equipment except where the pipe manufacturer warrants in writing that such use will not damage the 
pipe. 

3.16 DISPOSAL OF EXCESS EXCAVATED MATERIAL 

Dispose of excess excavated material offsite. Contractor shall make his own arrangements for the 
disposal of the excess material and bear all costs incidental to such disposal. 

3.17 TRENCHING RESURFACING 
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A. Thickness of asphalt concrete resurfacing shall be 1-inch greater than the depth of the existing 
asphalt or a minimum of 3-inches which ever is greater. 

B. Base material shall be replaced to the depth of the existing base or a minimum of 6-inches 
which ever is greater. 

C. Trench resurfacing shall be done in accordance with RMWD Standard Drawings W-21 and S-
15. 

3.18 FINAL CLEAN-UP 

A. After backfilling, grade the right-of-way to the contours of the original ground and match the 
adjacent undisturbed ground. Make surfaces free of all cleared vegetation, rubbish and other 
construction wastes. Dispose of all excavated or surface rocks and lumps which cannot be 
readily covered by spreading. On slopes 15% and steeper or where rainfall would create an 
erosion problem as determined by the Engineering Manager, provide cut off walls per RMWD 
Standard Drawing. 

8. Replace street improvements in kind, such as curbs and gutters, monuments, barricades, traffic 
islands, signalization, fences, signs, mail boxes, etcetera that are cut, removed, damaged, or 
otherwise disturbed by the construction. 

3.19 SLOPE PROTECTION 

A. Install slope protection as required by the agency of jurisdiction. Prepare and seed all open 
ground within the easement or working area disturbed by the construction, not otherwise 
protected from erosion, or as determined by the Engineering Manager. After final clean-up, 
cultivate areas to be seeded to break up any compaction resulting from grading operations. 

B. Cover areas to be seeded with a mulch of rice, wheat. oats, or barley straw spread uniformly at 
the rate of 2 tons per acre for new straw. If stable bedding straw is used, spread uniformly at 
the rate of 3 tons per acre. Roll straw with stud roller to produce a uniform ground surface, 
incorporating the straw into the soil so as not to support combustion or to be blown from the 
area by winds. Seed the mulched areas with a mixture of 32 pounds of barley and 32 pounds 
of western rye grass seed per acre. Seed shall be 95% pure and have a minimum of 85% 
germination. 

C. Unimproved areas disturbed during construction of the pipeline or appurtenances may be hydro 
seeded at the Engineering Manager's discretion. An example of a seed mixture list for coastal 
sage scrub re-vegetation is as follows: 

BOTANICAL NAME 

Erioaonum Fasiculatum 
Artemisia Californica 
Lotus Scoparius 
Salvia Aoiana 
Eriophvllum Confertiflorum 
Yucca Whioolei 
Vulpia Muralis 'Zorro' 
Plantaao (lnsolaris) Ovata 
Eschscholzia Californica 
Lupinus Hirsutissimus 
Phacelia Parrvi 
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COMMON NAME lbs/acre 

Flat-Too Buckwheat 2.0 
California Saaebrush 8.0 
Deerweed 5.0 
White Saae 1.0 
Golden Yarrow 2.0 
Our Lord's Candle 0.5 
Zorro Fescue 8.0 
Plantain 3.0 
California Poppy 3.0 
Stinaina Lucine 3.0 
Bluebells 1.0 
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D. The hydro seed mix shall be a bonded matrix consisting of wood fiber, fertilize and high 
quality live seed in the following proportions: 

SEED SEE ABOVE 

Fiber Mulch 2,000 lbs/acre 
Slow Release Fertilizer 150 lbs/acre 
Soil Binder(Mix soil Binder at the rate of 1-lb oer 25 aals) 100 lbs/acre 
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PART 1 - GENERAL 

1.01 SUMMARY 

SECTION 03250 

CONCRETE ANCHORS 

This section includes the requirements for the use and installation of concrete anchors. 

1.02 REFERENCES 

A. The publications and standards referenced herein form a part of this Specification. 

B. Where a date is given for reference standards, that edition shall be used. Where no date 
is given for reference standards, the latest edition shall be used. 

1.03 SUBMITIALS 

A. Submittals shall be made in accordance with Section 1 - General Conditions and the 
following special provisions provided herein. 

B. Product Data: The Contractor shall submit manufacturer's standard catalog data sheets. 

C. Material Safety Data Sheets: The Contractor shall submit Material Safety Data Sheets 
(MSDS) for each proposed product. 

D. Test Reports and Certifications: The Contractor shall submit a manufacturer's 
certification verifying conformance to these Specifications and that all products in 
contact with potable water are NSF approved. 

E. Manufacturer's Instructions: Manufacturer's printed instructions for shipping, storing, 
mixing and application and the applicable ICC report shall be submitted prior to delivery of 
the product. 

F. Installation Instructions: Manufacturer's printed instructions for all phases of installation 
including hole size, preparation, placement, and procedures. Specific instruction for safe 
handling and installation of all concrete anchors to personnel handling and installing 
concrete anchors. 

1.04 QUALITY ASSURANCE 

A. Manufacturer's Service for Adhesive Anchors: 

1. Jobsite training of Contractor's personnel shall be conducted for safe and proper 
installation, handling, and storage of adhesive system. 

2. Training shall be scheduled with Contractor, and the Engineering Manager shall be 
notified of time and place for sessions. 
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1.05 DELIVERY, STORAGE AND HANDLING 

A. Materials shall be delivered in sealed containers with labels legible and intact. Each 
container shall be clearly marked with the following information: 

1. Name of manufacturer 

2. Manufacturer's product identification 

3. Manufacturer's instructions for mixing, installation, and application 

4. Warning for handling and toxicity 

5. Manufacturer's batch numbers 

B. Materials shall be stored at temperatures between 40°F and 100°F unless specifically 
stipulated otherwise by the manufacturer. 

C. Materials shall be handled safely and in a manner that will avoid breaking container 
seals. 

D. The Contractor shall store adhesive components as recommended by the 
manufacturer and approved by Engineering Manager, and shall store and handle 
adhesive components in accordance with the requirements of the International Fire Code 
(IFC), local fire marshal, and all health, safety, and environmental regulations. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. Stainless steel anchors shall be used in all applications shown on the Drawings and in all 
cases where concrete anchors will be intermittently or continuously in contact with water 
or in a moist environment whether or not shown on the Drawings. 

B. Stainless steel studs, bolts, nuts, and washers shall be stamped indicating the type of 
stainless steel. 

C. Concrete anchors shall be stainless steel, unless noted otherwise on the Drawings. 
Galvanized concrete anchors shall be used where stainless steel anchors are not 
specified on the Drawings or required based on exposure requirements noted above. 

2.02 CONCRETE ADHESIVE ANCHORS 

A. Concrete adhesive anchors shall be Type 316 stainless steel studs, bolts, nuts, 
and washers. After anchor stud installation and prior to assembly, all threaded portions of 
stainless steel bolts, studs, and cap screws shall be coated with an NSF-certified thread 
lubricant. Lubricant shall be as specified in Specification Section 05500, Miscellaneous 
Metalwork. 

B. Adhesive for anchorage and doweling in hardened concrete shall be 2-component, 
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insensitive to moisture, and be designed for installation in adverse environments. 

C. Adhesive anchors shall be preproportioned adhesive system or an adhesive capsule 
system. 

D. Stainless steel fasteners shall conform to the requirements of ASTM A 193, Grade BBMA or 
BSMNA Type 316 or 316N. 

E. Studs shall be Type 316 stainless steel threaded rod free of grease, oil, or other 
deleterious material with 45° chisel point. 

F. The cure temperature, pot life, and workability of adhesive shall be compatible for 
intended use and anticipated environmental conditions. 

G. Acceptable Products: 

1. Hilti, Inc., HIT HY-150 Adhesive Anchor System (ICC ER-5193), 

2. JTW Ramset/Redhead Epcon System, Ceramic 6 Epoxy Anchors (ICC ER-
4285), 

3. Or approved equal. 

2.03 CONCRETE EXPANSION ANCHORS 

A. Concrete expansion anchors shall be used where specifically stated on the Drawings. 

B. Expansion anchors are used for the installation of comparatively light metal accessories 
that are not required to be installed before the concrete is placed. Expansion anchors will 
not be permitted in applications that will be subjected to vibrations or impact loads. 

C. Expansion anchor body, nut, washer, and expansion sleeve shall be Type 304 or Type 
316 stainless steel. All threaded portions of stainless steel anchors shall be coated with 
an NSF-certified thread lubricant. Lubricant shall be as specified in Specification Section 
05500, Miscellaneous Metalwork. 

D. Acceptable Products: 

1. Hilti, Inc., Kwik Bolt TZAnchors in Concrete (ICC ESR-1917), 

2. Hilti, Inc., Kwik Bolt 3 Concrete Anchor 

3. ITW Red Head, Trubolt Wedge Anchors in Concrete (ICC ESR-2251 ), 

4. JTW Ramset/Redhead, Dynabolt Sleeve Anchor 

5. Simpson Strong-Tie Company, Inc., Strong-Bolt Wedge Anchor (ICC ESR1771) 
6. Simpson Strong-Tie company Inc., Anchor Systems, Sleeve-All Sleeve Anchors 

7. Or approved equal. 

2.04 CONCRETE SCREW ANCHORS 

A Concrete screw anchors shall be used where specified on the Drawings. 

B. Screw anchor shall be Type 410 stainless steel. 
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C. Acceptable Products: 

1. Hilti, Inc., Kwik Con II Concrete Screw Anchor (ICBO ER-5259), 
2. Or approved equal. 

PART3 EXECUTION 

3.01 GENERAL 

A. Dispensing, Metering, or Mixing Adhesive Components: The Contractor shall use 
portable, automatic metering and mixing device or machine capable of maintaining 
prescribed mix ratio within deviation of 5% or less, by volume. Dispensing equipment 
shall be as recommended by the manufacturer and approved by Engineering Manager. 

B. The Contractor shall install anchors in accordance with the manufacturer's printed 
recommendations and the applicable ICC report. 

C. The Contractor shall dispense components through a specially designed static mixing 
nozzle that thoroughly mixes components and places mixed components at base of 
predrilled hole. 

D. Mixing nozzles shall have non-removable internal static mixer required to ensure proper 
blending of components. 

3.02 PREPARATION OF CONCRETE SURFACES 

A Concrete surfaces shall be prepared in accordance with the requirements of the applicable 
ICC report and the manufacturer's written recommendations. 

B. Holes for all studs shall be accurately located and drilled by using templates and drilling 
jigs. 

C. Drilling Equipment: 

1. Drilling hammers for holes shall be electric or pneumatic rotary type with 
medium or light impact. 

2. The Contractor shall use drill bit diameter meeting ICC report requirements. 

3. Hollow drills shall be provided with flushing air systems. 

4. Where edge distances are less than 2 inches, the Contractor shall use 
lighter impact equipment to prevent micro cracking and concrete spalling during 
drilling process. 

5. Obstructions in Drill Path: 

a. When existing reinforcing steel is encountered during drilling and when 
approved by the Engineering Manager, the Contractor shall enlarge the hole 
by 1 /8-inch, core through the existing reinforcing steel at the larger 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

CONCRETE ANCHORS 
03250-4 



diameter, and resume drilling at original hole diameter. 

b. Misdrilled holes shall be filled with adhesive, as specified in this Section, so as 
not to entrap or create air pockets. 

6. Holes shall be made free of dust and loose materials by the use of moisture free and 
clean compressed air or other acceptable and approved means. 

7. Anchor embedment depth and spacing shall be as shown on the Drawings. 

3.03 INSTALLATION 

A. Concrete anchors shall be installed in accordance with the manufacturer's printed 
recommendations and the requirements of the applicable ICC Report. Manufacturer's 
recommended drills and equipment shall be used. Hole diameter is critical to installation; 
only drills recommended by the anchor manufacturer shall be used. 

B. Concrete anchors shall not be installed until concrete has attained the minimum design 
compression strength. 

C. Anchor shall be dry and grease-free. 

D. Turn and agitate anchor immediately following placement to ensure the absence of voids 
and to ensure that adhesive makes contact with all surfaces. 

E. An anchor shall not be installed closer than 6 times its diameter to either an edge of 
concrete or 12 times its diameter to another anchor, unless specifically shown on the 
Drawings. 

F. Adhesive anchoring system shall not be used when temperature of concrete is outside the 
ranges recommended by the manufacturer. 

G. Specific manufacturer safe handling practices shall be followed when handling and/or 
installing all concrete anchors. 

H. Concrete shall be dry at the time of adhesive anchor placement. 

I. Concrete adhesive anchors installation torque shall be in accordance with the provisions 
stated on the Drawings. In no case shall the torque exceed the manufacturer's installation 
recommendations. 

J. Concrete expansion anchors installation torque shall be in accordance with the 
manufacturer's installation recommendations. 

K. Concrete screw anchors shall be installed in accordance with the manufacturer's 
installation recommendations. 
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3.04 CURING 

Adhesive materials shall be protected from temperature extremes during curing. The temperature 
of the base materials shall not exceed the range permitted. 

3.05 FIELD QUALITY CONTROL 

A. The Engineering Manager will inspect concrete surfaces prior to application. 

B. The Contractor shall engage the services of a testing agency to provide special inspection 
services where required by applicable ICC product evaluation reports. Special inspection 
personnel shall be certified for the specific application. 

C. Moisture content for concrete shall be evaluated by determining if moisture will collect at 
bond lines between old concrete and adhesive before adhesive has cured. This shall be 
accomplished by taping a 4-foot by 4-foot polyethylene sheet to concrete surface in 
accordance with the requirements of ASTM D4263. If moisture collects on underside of 
polyethylene sheet before adhesive curing time has elapsed, then concrete shall be 
allowed to dry and the test shall be repeated until results show no moisture. 

D. Concrete adhesive materials will be sampled in the field and tested for conformance with 
the Specifications. At least one sample will be taken from each shipment or production 
lot. 

3.06 CLEANUP 

A. Concrete surfaces beyond the limits of the adhesive shall be protected against spillage. 

B. Adhesive applied or spilled beyond desired areas shall be immediately removed. 
Cleanup shall be performed with material designated by the adhesive manufacturer. 
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SECTION 03300 

CAST-IN-PLACE CONCRETE 

PART1 GENERAL 

1.01 DESCRIPTION 

This section describes materials and methods for formwork, reinforcement, mixing, placement, 
curing and repairs of concrete, and the use of cementations materials and other related products. 
This section includes concrete, mortar, grout, reinforcement, thrust and anchor blocks, valve 
support blocks and manhole bases. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for. 

ASTM A185 
Specification for Steel Welded Wire Fabric, Plain, for Concrete 
Reinforcement 

ASTM A615 / A615M 
Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement 

ASTM C150 Specification for Portland Cement 
ASTM C494 Specification for Chemical Admixtures for Concrete 

ASTM C881 
Specification for Epoxy-Resin-Base Bonding Systems for 
Concrete 

CRSI Recommended Practice for Placina Reinforcina Bars 

SSPWC 
Standard Specifications for Public Works Construction 
"Greenback" (Current Version) 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standards Manual 
Section 02223 Trenchinc, Backfillina and Comcactina 
Section 03461 Precast Concrete Manholes 

1.04 APPLICATIONS 

The following materials, referenced in other sections, shall be provided and installed in accordance 
with this specification for the applications noted below: 

A. Concrete for thrust and anchor blocks for horizontal and vertical bends, ductile-iron or steel 
fittings, fire hydrant bury ells, and support blocks for valves 4-inch and larger, all in 
accordance with the Standard Drawings. 

B. Concrete for collars, cradles, curbs, encasements, gutters, manhole bases, protection 
posts, sidewalks, splash pads, and other miscellaneous cast-in-place items. 
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C. Mortar for filling and finishing the joints between manhole and vault sections and setting 
manhole grade rings and cover frames. Mortar may also be used for repairs of minor 
surface defects of no more than 1/4-inch in depth or 1/2-inch in width on non-structural, 
cast-in-place items such as splash pads or concrete rings around manholes. (Note that 
large voids, structural concrete and pipe penetrations into vaults shall be repaired with non­
shrink grout; repairs to precast manholes and vaults and cast-in-place manhole bases shall 
be repaired with an epoxy bonding agent and repair mortar, as outlined below.) 

D. Epoxy bonding agent for bonding repair mortar to concrete on repairs to damaged surfaces 
of precast or cast-in-place concrete manholes and vaults. 

E. Repair mortar for repair to damaged surfaces of precast or cast-in-place concrete manholes 
and vaults. An epoxy bonding agent shall be used in conjunction with repair mortar. 

F. Non-shrink grout for general purpose repair of large construction voids, pipe penetrations 
into vaults and grouting of base plates for equipment or structural members. 

G. Epoxy adhesives for grouting of anchor bolts. 

H. Protective epoxy coating for application to reinforcing steel within existing concrete 
structures exposed during construction. 

I. Damp-proofing for application to the exterior surfaces of concrete manholes and vaults 
located at or below the water table or where showing evidence of moisture or seepage, and 
as directed by the Engineering Manager. 

J. New construction and repairs use Con Shield MS-10,000 with Con mic Shield. 

1.05 DELIVERY, STORAGE AND HANDLING 

Deliver reinforcing steel to the site bundled and tagged with identification. Store on skids to keep 
bars clean and free of mud and debris. If contaminated, alt bars shall be cleaned by wire brushing, 
sand blasting, or other means prior to being set in forms. 

PART2 MATERIALS 

2.01 CONCRETE 

A. All Portland cement concrete shalt conform to the provisions of Sections 201, 202 and 303 
of the Standard Specifications for Public Work Construction (Greenback). 

B. Class 560-C-3250 concrete, as described in the Greenback, Section 201, shall be used for 
alt applications unless otherwise directed by the Engineering Manager. The maximum 
water/cement ratio shall be 0.53 by weight, and the maximum slump shall be 4-inch. 

C. In certain circumstances, rapid-setting concrete may be required. Accelerating admixtures 
shall conform to ASTM C494 and may be used in the concrete mix as permitted by the 
Engineering Manager. Calcium chloride shall not be used in concrete. 
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D. Where concrete is needed to resist microbial induced corrosion of sewer structures an 
antimicrobial agent, ConMic Shield®, or approved equal, shall be used to render the 
concrete uninhabitable for bacterial growth. The liquid antibacterial additive shall be an EPA 
registered material and the registration number shall be submitted for approval prior to use 
in the project. The amount to be used shall be as recommended by the manufacturer of the 
antibacterial additive. This amount shall be included in the total water content of the 
concrete mix design. The additive shall be added into the concrete mix water to insure even 
distribution of the additive throughout the concrete mixture. A letter of certffication must be 
submitted stating that the correct amount and correct mixing procedure was followed of all 
antimicrobial concrete. 

2.02 REINFORCING STEEL 

A. Reinforcing steel shall conform to ASTM A615, Grade 60. 

B. Fabricate reinforcing steel in accordance with the current edition of the Manual of Standard 
Practice, published by the Concrete Reinforcing Steel Institute. 

2.03 WELDED WIRE FABRIC 

Welded wire fabric shall conform to ASTM A 185. 

2.04 TIE WIRE 

Tie wire shall be 16-gage minimum, black, soft annealed. 

2.05 BAR SUPPORTS 

Bar supports in beams and slabs exposed to view after removal of forms shall be galvanized or 
plastic coated. Use concrete supports for reinforcing in concrete placed on grade. 

2.06 FORMS 

A. Forms shall be accurately constructed of clean lumber. The surface of forms against which 
concrete is placed shall be smooth and free from irregularities, dents, sags or holes. 

B. Metal form systems may be used upon approval from the Engineering Manager. Include 
manufacturer's data for materials and installation with the request to use a metal form 
system. 

2.07 MORTAR 

Cement mortar shall consist of a mixture of Portland cement, sand and water. One (1) part cement 
and two (2) parts sand shall first be combined, and then thoroughly mixed with the required amount 
of water. 

2.08 EPOXY BONDING AGENT 

The epoxy bonding agent shall be an epoxy-resin-based product intended for bonding new mortar 
to hardened concrete and shall conform to ASTM C881. The bonding agent shall be selected from 
the Approved Materials List. 
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2.09 REPAIR MORTAR 

Repair mortar shall be a two-component, cement-based product specifically designed for 
structurally repairing damaged concrete surfaces. The repair mortar shall exhibit the properties of 
high compressive and bond strengths and low shrinkage. A medium-slump repair mortar shall be 
used on horizontal surfaces, and a non-sag, low-slump repair mortar shall be used on vertical or 
overhead surfaces. Repair mortar shall be selected from the Approved Materials List. 

2.10 NON-SHRINK GROUT 

Non-shrink grout shall be a non-metallic cement-based product intended for filling general 
construction voids or grouting of base plates for equipment or structural members. The non-shrink 
grout shall exhibit the properties of high compressive and bond strengths and zero shrinkage, and 
shall be capable of mixing to a variable viscosity ranging from a dry pack to a fluid consistency as 
required for the application. The non-shrink grout shall be selected from the Approved Materials 
List. 

2.11 EPOXY ADHESIVE 

Epoxy adhesive shall be a high-modulus epoxy-resin-based product intended for structural grouting 
of anchor bolts and dowels to concrete. The epoxy adhesives shall conform to ASTM C881. A 
pourable, medium-viscosity epoxy shall be used on horizontal surfaces, and a heavy-bodied, non­
sag epoxy gel shall be used on vertical surfaces. The epoxy adhesives shall be selected from the 
Approved Materials List. 

2.12 PROTECTIVE EPOXY COATING 

The protective epoxy coating shall be an epoxy-resin-based product exhibiting high bond strength 
to steel and concrete surfaces, and shall conform to ASTM C881. The protective epoxy coating 
shall be selected from the Approved Materials List. 

2.13 DAMP-PROOFING FOR CONCRETE STRUCTURES 

Damp-proofing material shall consist of two (2) coats of a single-component self-priming, heavy­
duty cold-applied coal tar selected from the Approved Materials List. 

PART3 EXECUTION 

3.01 FORMWORK 

A The Contractor shall notify the Engineering Manager a minimum of one (1) working day in 
advance of intended placement of concrete to enable the Engineering Manager to check 
the form lines, grades, and other required items before placement of concrete. 

B. The form surfaces shall be cleaned and coated with VOL compliant form release oil prior to 
installation. The form surfaces shall leave uniform form marks conforming to the general 
lines of the structure. 

C. The forms shall be braced to provide sufficient strength and rigidity to hold the concrete and 
to withstand the necessary fluid pressure and consolidation pressures without deflection 
from the prescribed lines. 
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D. Unless otherwise indicated on the plans, all exposed sharp concrete edges shall be 
1/4-inch chamfered. 

3.02 REINFORCEMENT 

A. Place reinforcing steel in accordance with the current edition of Recommended Practice for 
Placing Reinforcing Bars, published by the Concrete Reinforcing Steel Institute. 

B. All reinforcing steel shall be of the required sizes and shapes and placed where shown on 
the drawings or as directed by the Engineering Manager. 

C. Do not straighten or re-bend reinforcing steel in a manner that will damage the material. Do 
not use bars with bends not shown on the drawings. All steel shall be cold bent - do not 
use heat. 

D. All bars shall be free from rust, scale, oil, or any other coating that would reduce or destroy 
the bond between concrete and steel. 

E. Position reinforcing steel in accordance with the Approved Plans and secure by using 
annealed wire ties or clips at intersections and support by concrete or metal supports, 
spacers, or metal hangers. Do not place metal clips or supports in contact with the forms. 
Bend tie wires away from the forms in order to provide the concrete coverage equal to that 
required of the bars. If required by the Engineering Manager, the Contractor shall install 
bars additional to those shown on the drawings for the purpose of securing reinforcement in 
position. 

F. Place reinforcement a minimum of 2-inch clear of any metal pipe, fittings, or exposed 
surfaces. 

G. The reinforcement shall be so secured in position that it will not be displaced during the 
placement of concrete. 

H. All reinforcing steel, wire mesh, and tie wire shall be completely encased in concrete. 

I. Reinforcing steel shall not be welded unless specifically required by the Approved Plans or 
otherwise directed by the Engineering Manager. 

J. Secure reinforcing dowels in place prior to placing concrete. Do not press dowels into the 
concrete after the concrete has been placed. 

K. Minimum lap for all reinforcement shall be 40 bar diameters unless otherwise specified on 
the Approved Plans. 

L. Place additional reinforcement around pipe penetrations or openings 6-inch diameter or 
larger. Replace cut bars with a minimum of 1/2 of the number of cut bars at each side of 
the opening, each face, each way, same size. Lap with the uncut bars a minimum of 40 bar 
diameters past the opening dimension. Place one (1) same size diagonal bar at the four (4) 
diagonals of the opening at 45° to the cut bars, each face. Extend each diagonal bar a 
minimum of 40 bar diameters past the opening dimension. 

M. Wire mesh reinforcement is to be rolled flat before being placed in the form. Support and tie 
wire mesh to prevent movement during concrete placement. 
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N. Extend welded wire fabric to within 2-inch of the edges of slabs. Lap splices at least 1-1/2 
courses of the fabric and a minimum of 6-inch. Tie laps and splices securely at ends and at 
least every 24-inch with 16-gage black annealed steel wire. Pull the fabric into position as 
the concrete is placed by means of hooks, and work concrete under the steel to ensure that 
it is at the proper distance above the bottom of the slab. 

3.03 EMBEDDED ITEMS 

All embedded items, including bolts, dowels and anchors, shall be held correctly in place in the 
forms before concrete is placed. 

3.04 MORTAR MIXING 

The quantity of water to be used ln the preparation of mortar shall be only that required to produce 
a mixture sufficiently workable for the purpose intended. Mortar shall be used as soon as possible 
after mixing and shall show no visible sign of setting prior to use. Re-mixing of mortar by the 
addition of water after signs of setting are evident shall not be permitted. 

3.05 MIXING AND PLACING CONCRETE 

A. All concrete shall be placed in forms before taking its initial set. 

8. No concrete shall be placed in water except with permlssion of the Engineering Manager. 

C. As the concrete is placed in forms, or in rough excavations (i.e., thrust or anchor blocks), it 
shall be thoroughly settled and compacted throughout the entire layer by internal vibration 
and tamping bars. 

D. All existing concrete surfaces upon which or against which new concrete is to be placed 
shall be roughened, thoroughly cleaned, wetted, and grouted before the new concrete is 
deposited. 

3.06 CONCRETE FINISHING 

A. Immediately upon the removal of forms, voids shall be neatly filled with cement mortar, non­
shrink grout, or epoxy bonding agent and repair mortar as required for the application and 
as directed by the Engineering Manager. 

B. The surfaces of concrete exposed to view shall be smooth and free from projections or 
depressions. 

C. Exposed surfaces of concrete not placed against forms, such as horizontal or sloping 
surfaces, shall be Screeded to a uniform surface, steel-troweled to density the surface, and 
finished to a light broom finish. 

3.07 PROTECTION AND CURING OF CONCRETE 

The Contractor shall protect all concrete against damage. Exposed surfaces of new concrete shall 
be protected from the direct rays of the sun by covering them with plastic film wrap and by keeping 
them damp for at least 7 days after the concrete has been placed, or by using an approved curing 
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process. Exposed surfaces shall be protected from frost by covering with tarps for at least 5 days 
after placing. 

3.08 REPAIRS TO DAMAGED CONCRETE SURFACES 

Minor surface damage to hardened cast-in-place or precast concrete may be repaired, at the 
discretion of the Engineering Manager, using the specified materials in accordance with the 
manufacturer's recommendations and the following procedures: 

A. Cast-in-place or precast concrete for manholes and vaults: Remove loose or deteriorated 
concrete to expose a fractured aggregate surface with an edge cut to a ninety degree angle 
to the existing surface. Clean all debris from the area, apply a 20 mil coat of epoxy bonding 
agent to the prepared surface, and place repair mortar while the epoxy is still wet and tacky. 
On horizontal surfaces, for repair depths greater than 2-inch, add aggregate to the repair 
mortar as recommended by the manufacturer. On vertical or overhead surfaces, for repair 
depths greater than 2-inch, apply the repair mortar in successive lifts, scarifying the lifts, 
allowing them to harden, and applying a scrub coat of the material prior to proceeding with 
the next lift. Cure the material as for concrete in accordance with this specification. 

B. General Purpose: Remove loose and deteriorated concrete by mechanical means, 
sandblasting or high-pressure water blasting. Clean all debris from the area and apply non­
shrink grout in a 1/4-inch minimum thickness, at the desired consistency, ranging from a dry 
pack, to a fluid-poured into a formed area, according to the application. Cure the material 
as for concrete in accordance with this specification. 

3.09 EPOXY ADHESIVES FOR ANCHOR BOLT INSTALLATION 

Anchor bolts grouted in place with an epoxy adhesive shall be installed using the specified 
materials in accordance with the manufacturer's recommendations and the following general 
procedures: Drill the hole with a rotary percussion drill to produce a rough, unpolished hole surface. 
The hole shall be sized to the manufacturer's recommendations and shall be approximately 1/4-
inch wider than the diameter of the bolt, with a depth equal to 10 to 15 times the bolt diameter. 
Remove debris and dust with a stiff bristle brush and clean using compressed air. Utilizing a 
medium-viscosity epoxy for horizontal surfaces, and a gel-type non-sag epoxy for vertical surfaces, 
apply the material to fill the hole to approximately half its depth. Insert the bolt, forcing lt down until 
the required embedment depth and projection length are attained and then twist the bolt to 
establish a bond. Secure the bolt firmly in place in the permanent position until the epoxy sets. 

3.10 PROTECTIVE EPOXY COATING 

Following core drilling at existing concrete structures, clean the exposed concrete surface and 
ends of reinforcing steel and apply two (2) coats of protective epoxy coating for a total dry film 
thickness of 10-15 mils. Allow the material to cure between coats and prior to continuing the 
installation through the penetration. 

3.11 DAMP-PROOFING THE EXTERIOR OF CONCRETE STRUCTURES 

Following completion of the exterior surfaces of manholes and vaults, including necessary repairs 
and piping penetrations into the structure, apply the specified material to prepared concrete 
surfaces in accordance with the manufacturer's recommendations. The surfaces to be coated shall 
be fully cured and free of laitance and contamination. The material shall be applied to all exterior 
surfaces below a point 12-inch above the water table or indications of seepage or moisture as 
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directed by the Engineering Manager. Apply two 15 mil coats, curing between coats, prior to 
backfill and/or immersion in accordance wlth the manufacturer's recommendations. 

3.12 THRUST AND ANCHOR BLOCKS 

Concrete thrust and anchor blocks shall be placed against wetted, undisturbed soil in accordance 
with the Standard Drawing. The concrete shall be placed so that fittings and valves will be 
accessible for repairs or replacement. Prior to filling the pipeline with water, the concrete for thrust 
and anchor blocks shall cure for the following number of days: 

Thrust Blocks 
Anchor Blocks 

A. Pipe Thrust: 

3 days minimum 
7 days minimum 

The following table lists the minimum bearing area (in square feet) for the noted fitting for 
each pipe size. The area shown is for each 1 OOpsi of test pressure, assuming a soil 
bearing pressure of 2,000psi. (For instance, if the test pressure is required to be 250psi, 
multiply the value in the table by 2.5.) 

Tees and 
Pipe Size Dead Ends 90° Bend 45° Bend 22%0 Bend 11%0 Bend 

6-inch 3.7 5.3 2.9 1.5 0.7 
8-inch 6.4 9.1 4.9 2.5 1.3 
10-inch 9.7 13.7 7.4 3.8 1.9 
12-inch 13.7 19.4 10.5 5.3 2.7 
14-inch 18.4 26.0 14.1 7.2 3.6 
16-inch 23.8 33.6 18.2 9.3 4.7 
18-inch 24.9 42.2 22.9 11.7 5.9 
20-inch 36.6 51.8 28.0 14.3 7.2 
24-[nch 52.3 73.9 40.0 20.4 10.2 
30-inch 80.4 113.7 61.6 31.4 15.8 

B. Thrust Block Placement and Sizing: 

Thrust blocks shall be located at all unrestrained pipe fittings and bear against firm, 
undisturbed soil. The thrust blocks shall be centered on the fitting so that the bearing area 
ls exactly opposite the resultant direction of the thrust, refer to the Standard Drawings. 
Care shall be taken to prevent the placed thrust block concrete from eliminating 
maintenance access to the valve operators. All thrust block excavation, location, shape, 
and size shall be verified by the Engineering Manager prior to pouring concrete. The size 
shall be as indicated in Paragraph A above. 

C. Anchor Block Placement and Sizing: 

For all vertical bends in pipelines (downward bends) that do not have restrained joints, the 
fittings shall be retained in place by means of an anchor block. The block shall be sized to 
withstand the thrust exerted for the particular deflection angle at the required test pressure 
plus 10%. (Do not rely on the restraining benefit from the soil). The Engineering Manager 
shall verify the size chosen and the reinforcing steel required. 
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3.13 VALVE SUPPORT BLOCKS 

Valve support blocks shall be installed as described below and in accordance with the Standard 
Drawings: 

A. Support blocks below valves shall be cut into the side of the trench a minimum of 12-inch. 

B. Support blocks shall extend up to the height of adjoining pipe and shall have a minimum 
depth below the valve of 12-inch. 

C. Support blocks shall be installed so that the valves will be accessible for repairs. 
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SECTION 03461 

PRECAST CONCRETE MANHOLES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, testing, and installation of precast concrete manholes for 
sewers and appurtenances. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest 
edition of said standards unless otherwise called for: 

ASTMA48 Grav Iron Castinas 
ASTM C478 Precast Reinforced Concrete Manhole Sections 
ASTM C478M Precast Reinforced Concrete Manhole Sections [Metric] 
ASTM C923 Resilient Connectors Between Reinforced Concrete Manhole 

Structures, Pipes and Laterals 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 
Section 02223 Trenching, Backfilling and Compacting 
Section 03300 Cast-in-Place Concrete 

1.04 ACCESS MANHOLES FOR SEWER MAINS 

48-inch diameter or 60-inch drameter shall be used for all sewer applications. Refer to Design 
Manual, Paragraph 2.03, Subparagraph D, Manholes. 

1.05 DROP MANHOLES 

The Engineering Manager must approve all drop manholes. 

1.06 CORROSION PROTECTION 

A corrosion protection lining and/or coating as described in this specification shall be applied to 
the interior of manholes for all: 

1. New manholes on sewer mains 15-inches or larger. 
2. Drop manholes regardless of sewer pipe size. 
3. New manholes where enterlng pipe slope is 5-percent or greater. 
4. Existing manholes receiving a new connection. 
5. Manholes within 1,000 feet of receiving a force main discharge. 
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1.07 DAMP-PROOFING 

A damp-proofing material shall be applied to the exterior portions of manholes in accordance 
with Specification Section 03300 and as directed by the Engineering Manager when located at 
or below the water table or when moisture or seepage is indicated. 

1.08 JOINT SEALING 

Joint sealant shall be used to form a continuous watertight seal on the concrete base and 
between successive precast concrete manhole or vault sections. 

1.09 VACUUM TESTING OF MANHOLES 

Vacuum testing of manholes is intended for testing precast concrete manhole sections to 
demonstrate the integrity of the installed materials and construction procedures. 

PART2 MATERIALS 

2.01 PRECAST CONCRETE MANHOLES 

A. Precast components and other appurtenant materials shall be selected from the 
Approved Materials List. 

B. Precast concrete manhole components shall be in accordance with ASTM C478 and the 
Standard Drawings. 

C. Manhole components shall be designed for H-20 highway wheel loading and specific site 
conditions. 

D. Manhole bases shall be cast-in-place with a formed recess shaped to match the first 
precast shaft section. The manhole base shall extend 12-inches below the bottom of the 
lowest pipe and 6-inches above the top of the largest pipe. Manhole bases for mains 
18-inch or larger shall incorporate a 4-inch wide grating-support ledge, cast integrally 
with the drain channels, at the top of the base. 

E. Manhole shafts shall be fabricated only from precast shaft sections, eccentric cone 
sections and grade rings. 

F. Pipe penetrations for sewer applications shall incorporate a watertight flexible pipe 
connector or ring-type seal according to the method of manhole construction as shown 
in the Standard Drawings. Precast manholes shall utilize either an integrally cast 
embedded pipe connector, or a boot-type connector installed in a circular block out 
opening in accordance with ASTM C923. Connections to existing manholes shall utilize 
a boot type connector per ASTM C923 installed in a cored opening. Cast-in-place bases 
shall incorporate a ring-type seal on the pipe to be embedded in the concrete. 

G. Manholes on sewer mains 15-inch or larger, and all drop manholes regardless of the 
size of the sewer main, shall be PVC lined and polyurethane coated. Precast shaft 
sections, cone sections and grade rings on PVC-lined manholes shall have an integrally 
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locking PVC or polyurethane protective liner of 0.065-inch minimum thickness. A 100% 
solids elastomeric polyurethane coating shall be applied to exposed concrete at the 
interior of precast and cast-in-place bases. 

2.02 CRUSHED ROCK BASE AND BACKFILL MATERIALS 

Crushed rock base and backfill materials shall be in accordance with Specification Section 
02223. 

2.03 MANHOLE FRAMES AND COVERS 

A. Manhole frames shall be 36-inch in diameter with two concentric covers, made of 
cast-iron in accordance with ASTM A48, Class 30, the Standard Drawings and the 
Approved Materials List. Locking frames and covers, in accordance with the Standard 
Drawings are required in remote areas and as determined by the Engineering Manager. 

B. Frames and covers shall be designed for H-20 highway wheel loading. 

C. Covers shall have the words 'Rainbow MWD' and 'SEWER' cast into the cover as 
appropriate to the application. No other lettering will be permitted on the top portion of 
the cover. 

D. Castings shall be smooth, clean, and free from blisters, blowholes, and shrinkage. 
Mating surfaces of the frame and cover shall be machined to prevent movement of the 
lid. Frames and covers shall be match marked in sets before shipping to the site. 

E. All castings shall be dipped twice in a preparation of asphalt or coal tar and oil applied at 
a temperature of not less than 290° F nor more than 310° F and in such a manner as to 
form a firm and tenacious coating. 

2.04 CONCRETE 

Concrete used for manholes and appurtenances shall be in accordance with Specification 
Section 03300. 

2.05 JOINT SEALING COMPOUND 

Joint sealing compound shall be a mastic-type material in a flexible rope or rolled form with 
removable wrapper sized to fit into the key of manhole or vault sections. Joint sealing 
compound shall be selected from the Approved Materials List. 

2.06 REPAIR MORTAR AND EPOXY BONDING AGENT 

Repair mortar and an epoxy bonding agent shall be used to repair minor surface damage to 
precast sections or cast-in-place manhole bases at the discretion of the Engineering Manager. 
Repair products shall be in accordance with Specification Section 03300. 

2.07 MORTAR 

Mortar for use on joints between precast sections and for setting manhole cover frames shall be 
in accordance with Specification Section 03300. 
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2.08 DAMP-PROOFING 

Damp-proofing material shall be in accordance with Specification Section 03300. 

2.09 PVC LINER 

Where required by the Engineering Manager, precast shaft sections, cone sections and grade 
rings on PVC-lined manholes shall have an integrally cast PVC T-shaped liner of 0.065-inch 
minimum thickness. A 100% solids elastomeric polyurethane coating shall be applied to 
exposed concrete at the interior of precast and cast-in-place bases. 

PART3 EXECUTION 

3.01 WORK WITHIN EXISTING MANHOLES 

Contractor shall comply with all Federal and State regulations for confined space entry. Work 
inside confined spaces, as defined by the applicable regulations, shall not be undertaken until 
all the tests and safety provisions of the Code of Federal Regulations 1910.146, and the 
General Industry Safety Orders of the California Code of Regulations, Title 8, Section 5159, for 
confined space entry have been performed and the area is verified as safe to enter. District 
policy prohibits entry into any confined space with Immediately Dangerous to Life and Health 
(I DLH) conditions except by trained emergency rescue personnel. 

3.02 EARTHWORK 

Manhole excavation, foundation stabilization (if necessary), placement of base material, backfill 
and compaction shall be performed in accordance with Specification Section 02223. 

3.03 MANHOLE BASE 

A. The invert of the cast-in-place base shall be hand-worked to provide channels 
conforming in size to the inside diameter of the piping as indicated on the Approved 
Plans. The channels shall vary uniformly in size and shape from inlet to outlet. The 
concrete base shall be shaped with a wood float and shall receive a hard steel trowel 
finish before the concrete sets. A template shall be used to accurately form the level 
surface that will receive the first precast section. 

8. During construction of cast-in-place bases, all sewer mains and stub piping shall be in 
place, including ring-type seals, before concrete placement. Pipe grade and alignment 
shall be verified immediately upon placement of concrete to assure that the pipelines are 
in proper position prior to the concrete taking an initial set. The invert elevation and flow 
line of piping shall be as shown on the Approved Plans and Standard Drawings. The 
manhole base shall extend 12-inches below the bottom of the lowest pipe and 6-inch 
above the top of the largest pipe. 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

PRECAST CONCRETE MANHOLES 
03461 -4 



C. Cast-in-place bases shall set a minimum of 24 hours before the manhole construction is 
continued. In certain critical situations, the setting time may be reduced upon approval 
of the Engineering Manager. 

3.04 INSTALLING MANHOLE SECTIONS 

A. The concrete manhole base and successive precast sections will receive a mastic joint 
sealing compound prior to setting the precast sections in place as shown on the 
Standard Drawings. Following the vacuum testing as described in this section, the joints 
will be mortared and tooled to a smooth finish, free of voids. Note that sewer manholes 
are to be vacuum tested following assembly of the concrete sections, but prior to 
mortaring the joints, or backfilling. 

B. Manhole components incorporating a PVC liner and polyurethane coating shall be 
installed and tested in accordance with these specifications, the manufacturer's 
recommendations, and the Standard Drawings. Upon assembly of the precast sections 
and vacuum testing as described in this section, the mortaring and finishing of joints 
shall be performed. The PVC liner seams at the joints shall then be welded. The PVC 
liner shall be secured by insertion between the uppermost grade ring and the manhole 
cover frame. Note that PVC lined sewer manholes are to be vacuum tested following 
assembly of the concrete sections, but prior to mortaring the joints, welding the seams of 
the PVC liner, or backfilling. The polyurethane coating of all exposed concrete on the 
manhole base shall follow completion of the entire installation and all construction 
activity within the manhole. 

C. Assemble the precast sections to the elevation required by the location of the manhole 
as follows: 

1. Paved Areas: Top of cover shall be flush with the finished paving surface. 

2. Traveled Way: Top of cover shall be flush with the existing surface where it is in a 
traveled way. 

3. Shoulder Areas: Top of cover shall be 1-inch above the existing surface where 
outside the limits of a traveled way. Vaults shalt not be placed in roadside ditches 
without the prior approval of the District. 

4. Unimproved easements: Top of cover shall be 6-inches above the ground surface. 
Guard Posts around the vault may be required in this area as directed by the 
District. 

D. Secure the manhole frame to the grade ring with mortar. 

E. After the frame is securely set the cover shall be installed. All necessary cleaning of 
foreign materials from the frames and covers shall be accomplished to ensure a 
satisfactory fit. 

F. Where manholes are to be given a protective coating, they shall be free of seepage and 
surface moisture. 
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G. Piping installation adjacent to the manhole and connection to the base or shaft sections 
shall be performed as shown on the Standard Drawings and Approved Plans. Piping 
installation into flexible pipe connectors shall be in accordance with the manufacturer's 
recommendations for assembly, lubricants and limits of deflectlon. 

H. In order to prevent accidental use of the new sewer before completion and acceptance, 
the new inlet to existing tie-in manhole(s) and the outlet of the first new upstream 
manhole(s) shall be sealed with expandable plugs. The Engineering Manager shall 
approve the specific location of these plugs. Plugs shall be removed at the time of final 
inspection or as directed by the Engineering Manager. Removal of all construction 
debris and water shall be completed prior to removal of plugs. 

I. Brick or mortar bulkheads shall be installed by the Contractor at the manhole end of all 
unused stub channels over 36-inch beyond manhole base. The bulkheads are intended 
to prevent ponding of sewage and debris in the unused channels until such time as the 
manhole stub is connected and normal sewage flow can occur. 

J. New connections to existing manholes, where stubs have not been provided, shall be 
made by core drilling through the walls or base as directed by the Engineering Manager. 
Flexible seals selected from the Approved Materials List and installed in accordance with 
the Standard Drawings shall be used for the pipe penetration. Apply a protective epoxy 
coating to the cored concrete and the ends of any reinforcing steel exposed in 
accordance with Specification Section 03300. 

K. A concrete collar shall be cast around manhole frames in accordance with the Standard 
Drawings. 

L. Replacement of asphalt or concrete pavement shall be in accordance with the 
requirements of the agency having jurisdiction. 

3.05 DAMP-PROOFING 

At the discretion of the Engineering Manager, damp-proofing material shall be applied to the 
exterior surfaces of manholes in accordance with the manufacturer's recommendations and 
Specification Section 03300. The material shall be applied to all exterior surfaces below a point 
12-inch above the water table or indications of seepage or moisture as directed by the 
Engineering Manager. 

3.06 VACUUM TESTING OF MANHOLES 

A. Vacuum testing of manholes is required and shall be performed as directed in the 
presence of the District Inspector. 

B. Vacuum testing equipment shall be as manufactured by P.A. Glazier, Inc. or equal. 

C. Manholes shall be tested after assembly and prior to mortaring the joints or backfilling. 
In the case of manholes incorporating a PVC liner and polyurethane coating, the testing 
is to take place prior to mortaring the joints, welding the liner seams between sections, 
applying the coating, or backfilling. 

D. All lift holes shall be plugged with an approved grout prior to testing. 
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E. All pipes entering the manhole shall be plugged, and bracing installed, to prevent the 
plug from being drawn into the manhole. 

F. The test head shall be placed inside the top of the cone section and the seal inflated in 
accordance with the manufacturer's recommendations. 

G. A vacuum of 10-inches of mercury shall be drawn. The time shall be measured for the 
vacuum to drop to 9-inches of mercury. The manhole shall pass the test if the time 
taken for the drop is greater than 60 seconds. 

H. If the manhole fails the test, necessary repairs shall be made and the test repeated until 
acceptable results are obtained. The leak(s) shall be located and repaired according to 
their nature with material-in-kind. 

3.07 PULL TESTING OF PVC-LINED MANHOLES 

PVC-lined manholes shall have field-welded joints pull tested. Field welds shall withstand a pull 
test of at least 100 lbs per liner inch, applied perpendicularly to the concrete surface for a period 
of one minute, without evidence of cracks or separations. This test shall be conducted at a 
temperature of 70° F to 80° F inclusive. 

3.08 HOLIDAY TESTING OF PVC-LINED MANHOLES 

PVC-Lined and Polyurethane-coated surfaces shall be holiday tested with an electrical holiday 
detector as manufactured by Tinker and Rasor (Model #AP-W with power pack) with the 
instrument set at 20,000 volts and used as directed by the Engineering Manager. All 
imperfections identified on the PVC lining and polyurethane coating shall be repaired with 
materials-in-kind and the test shall be repeated until no holidays are evident. 
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SECTION 05500 

MISCELLANEOUS METALS 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes furnishing and installing miscellaneous metal work as shown on the Standard 
Drawings and specified in this Section. 

1.02 REFERENCE STANDARD 

The publications listed below form part of this specification to the extent referenced and are referred 
in the text by the basic designation only. Reference shall be made to the latest edition of said 
standards unless otherwise called for. 

AWS 01 .1 / D10.4 Weldina Procedure Soecificatlons I Recommended Practices for Weldina 

ASTM A36 / A108 Soecification for ESEm Structural Steel. Steel Bar. Carbon & Allov Cold-Finished 

ASTMA283 Scecification for Carbon Steel Sublected to Suloh[dation Process 

ASTMA380 Standard Practice for Cleanina. DescaBno & Passivation of Stainless Steel 

ASTMA276 Soecification for Stainless Steel Bars & Shaoes 

ASTMA479 St1ecification for Stainless Steel Bars & Sha:oes for use in Boilers/Other Press. Vessels 

ASTMA312 Sn.-cification for Seamless. Welded & Heavtlv Cold Worked Austenitic Stainless Steel Pi- s 

ASTMA554 Soecification for Welded Stainless Steel Mechanical Tubina 

ASTMA564 S~ cification for Hot-Rolled & Cold Finished Aa.e-Hardenino Stainless Steel Bars/Shaces 

ASTME2016 s .... cification for Industrial Woven Wire Croth 

ASTMB209 SnAcification for Alumlnum & Aluminum-Allov Sheet & Plate 

ANSI 81.1 Unified Screw and Pi- Threads 

ASTMA307 Soecification for Carbon Steel Bolts. Studs. & Threaded Rod Tensile Strenoth 

ASTMA563 Soecification for Carbon & Allo11 Steel Nuts 

ASTMF436 Soecification for Hardened Steel Washers 

ASTMA193 / A194 Soecification for Allov-Steel and Stainless Steel Boltina for Hiah Temos/Pressure 

ASTM F593 I F594 Soecification for Stainless Steel Bolts Hex Cao Screws & Studs 

AWS A5.1/A5.17 Soecification for Carbon Steel Electrodes & Fluxes for Submemed Arc Weldino 

AWS A5.4/ A5.9/ A5.10 Soecification for Stainless Steel Electrodes for Shielded Metal Arc Weldino 

ASTMA143 Standard Practice for Safeouardina Aoainst Embrittlement of Hot-DiD Galvanized Structural Steel 

ASTMA384 Standard Practice for Safeauardina Aoainst Wamaae & Distortion Durina Hot-DiD Galv. of Steel Assem. 

AWS 010.12 Mild Steel Pioe 

AWS 82.1 SWPS-N for Gas Tunasten Arc Weldina Austenitic Stainless Steel 

ASTM A123 / A153 Soecification for Zinc Coatinas on Iron & Steel Products 
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1.03 SUBMITTALS 

A. Submittals shall be made in accordance with Specification Section 01300, Submittals, and 
the following special provisions provided herein. 

B. Shop Drawings. Before beginning fabrication of miscellaneous metal articles, the 
Contractor shall submit complete shop and erection drawings showing details of 
methods, materials, and finishes proposed for use. Shop drawings shall give complete 
information necessary for the fabrication of the component parts of the articles, including 
the location, type, and size bolts and welds. They shall clearly distinguish between 
shop and field bolts and welds. 

C. Test Reports and Certification documents shall be submitted as follows: 

1. Welding Procedure Specifications (WPS), per AWS D1 .1, for welding procedures 
proposed for use in making production welds. 

2. Welding Procedure Qualification Record (PQR) to support welding procedures proposed 
for production welds not otherwise prequalified. 

3. Welding Performance Qualification for welders and welding operators to be employed on 
the Work. 

4. Certified mill test reports for chemistry and mechanical properties. 

5. Manufacturer's certification verifying conformance to these Specifications 
and that all products in contact with potable water are NSF-approved. 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. The Contractor shall take reasonable care in the proper handling and storage of articles or 
materials during erection operations to avoid accumulation of dirt and foreign matter. The 
Contractor shall remove from the articles or materials, dust, dirt, or other foreign matter 
that accumulates during construction. Coated surfaces shall be protected from abrasion or 
other damage during handling, storing, and erecting. 

B. Materials taken from stock by the Contractor shall be of a quality at least equal to that 
required by the ASTM specifications applicable to the classification covering the 
intended use and shall be supported by test reports prepared at the mill where the material 
was manufactured or at a testing laboratory approved by the Engineering Manager. 

PART2 MATERIALS 

2.01 STEEL 

A. Carbon Steel 

1. Structural shapes shall be in accordance with ASTM A36. 

2. Bars and shapes shall be in accordance with ASTM A36 or ASTM A 108 Grade 1018. 
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3. Plate 2 inches and less in thickness shall be in accordance with ASTM A36 or ASTM 
A283 Grade C or Grade D. 

B. Stainless Steel 

1. All welded stainless steel materials shall be pickled and passivated after 
fabrication in accordance with the requirements of ASTM A380. The Contractor shall 
use Avesta, or equal, pickling and passivating solution, for fieldwork. 

2. Unless otherwise shown on the Drawings, materials in contact with water, intermittently 
or continuously, or in a wet or moist environment shall be stainless steel, Type 316 or 
316L, where welding is required. 

3. Stainless steel bars and shapes shall be in accordance with ASTM A276 Type 316 
or Type 316L where welding is required, unless otherwise specified or shown on 
the Drawings. 

4. Stainless steel plate, sheet, and strip, Type 316 or Type 316L where welding is 
required, unless otherwise specified or shown on the Drawings. 

5. Rolled stainless steel shapes shall be in accordance with the requirements of 
ASTM A479, Type 316, or 316L where welding is required, heat treatment 
waived, unless otherwise specified or shown. 

6. Stainless steel pipe shall be in accordance with ASTM A312 Type 316L. 

7. Stainless steel tubing shall be in accordance with ASTM A554 Type MT316L. 

8. Where shown on the Drawings, age-hardened stainless steel shall be in 
accordance with ASTM A564 Type 630, cold finished. Heat-treatment or age 
hardening shall be conducted at 900°F. 

9. Stainless steel wire cloth shall conform to the requirements of ASTM E2016, Type 
316. 

C. Aluminum plate and sheet shall be in accordance with ASTM B209, Alloy No. 5052 H32. 

D. Fasteners 

1. Threads for bolts and nuts shall be in accordance with ANSI B 1.1. 

a. Threads for bolts 1-inch and less in diameter shall be coarse-thread series and 
threads for bolts 1 1 /8-inch and greater in diameter shall be the 8-pitch thread 
series. 

b. The fit shall be Class 2 free fit; except that Class 3 medium fit shall be provided in 
holes tapped for studs. 

2. Unless otherwise shown on the Drawings, bolts shall have heavy hexagon heads and 
heavy hexagon nuts. 

3. The lengths of studs and bolts, excluding anchor bolts, shall provide a projection 
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of not less than 1/4-inch nor more than 1/2-inch through the nut when it is drawn 
tight; however, in exposed locations the projection shall be not more than 1/4-inch. 

4. Carbon Steel Nuts and Bolts 

a. Carbon steel bolts, anchor bolts, and Li-bolts, not in contact with water shall be in 
accordance with ASTM A307, Grade A 

b. Carbon steel nuts not in contact with water shall be in accordance with ASTM 
A563. 

c. Steel washers shall be in accordance with ASTM F436. 

d. Carbon steel bolts greater than 1-inch in diameter shall be the 8-pitch thread 
series and shall be ferritic steel in accordance with ASTM A193, Grade 87. 
Accompanying nuts shall be in accordance with ASTM A194, Grade 2H. 

5. Stainless Steel Fasteners 

a. Except as otherwise specified or shown on the Drawings, stainless steel 
fasteners shall be used where the material will be immersed in water, 
intermittently or continuously, or in moist-environment installations. 

b. Type 316 or 316N stainless steel fasteners shall be in accordance with ASTM 
A193 Grade BBMA or Grade BBMNA for bolting and stud material, and 
ASTM A 194 Grade 8MA or Grade BMNA for nuts. Fasteners for age­
hardened stainless steel shall be manufactured in accordance with ASTM F593 
and F594 Type 630. 

c. Stainless steel washers shall conform to ASTM F436 except that they shall be 
punched from steel conforming to ASTM 167 Type 316 or machined from bar 
stock conforming to ASTM A276 Type 316. 

d. Stainless steel studs, bolts, nuts, and washers shall be stamped indicating the 
type of stainless steel. 

E. Welding Rods 

1. Welding rods for welding carbon steel shall be E70XX low-hydrogen, in 
accordance with AWS A5.1 or A5.17 for welding carbon steel. 

2. Electrodes for welding stainless steel shall be Type E316L in accordance with AWS 
A5.4 or AWS A5.9 

3. Electrodes for welding stainless steel to carbon steel shall be Classification 
Number E309L or E312 in accordance with AWS A5.4 or A5.9. 

4. Electrodes for welding aluminum shall be filler alloy 5356 in accordance with AWS 
A5.10. 

F. Concrete anchors shall be in accordance with Specification Section 03250, Concrete 
Anchors. 
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G. Anti-Galling Compound 

1. The anti-galling compound to be used on threads of stainless steel fastener 
assemblies shall be a compound certified by ANSI/NSF or EPA, for use in 
potable water systems. 

2. Acceptable Products: 

a. Ramco TRX-Synlube, Ramco Anti-Seize 

b. Husk-It, Husky Lube-0-Seal 

c. TRIPAC 2000 

d. OAE 

2.02 FABRICATION OF MISCELLANEOUS METALWORK 

A. The Contractor shall take the necessary precautions as described in ASTM A 143 
and ASTM A384 during fabrication of articles to be galvanized, to properly fabricate and 
prepare the materlal to prevent embrittlement, warpage, and distortion. 

1. Violation of the provisions of this paragraph will be sufficient cause for rejection of the 
Work. 

2. Steel tubing with cover plates welded at both ends or other enclosed assemblies shall 
have vent and drain holes drilled at locations on the assembly approved by the 
Engineering Manager. The holes shall be drilled during fabrication and before 
galvanizlng. 

B. All edges, comers, and welds shall be struck and deburred. 

2.03 FABRICATION - WELDING OF CARBON STEEL 

A. Except for the modifications set forth in this Section, the welding of structures or articles 
fabricated from carbon steel shall be in accordance with the AISC Manual of Steel 
Construction and AWS D1 .1 as referenced therein. 

8. Electroslag and electrogas welding procedures will not be permitted. 

C. Allowable unit stresses for base metals and for effective areas of weld metal for application 
to structures shall be as shown in the AISC Manual of Steel Construction. 

D. Joints to be welded by automatic machines shall be abrasive-blasted to white metal in 
accordance with SSPC-SP5. 

E. Electrodes for shielded metal arc welding (SMAW) shall not be larger than 1/4-inch for 
shop welding and not larger than 3/16-inch for field welding. 

F. The depth of each pass shall not exceed 1/8-inch for manual welding, and the weld 
puddle width shall not exceed three times the electrode diameter or 3/8-inch, whichever 
is less. 
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G. Welding of pipe or tubing shall be in accordance with the recommendations of AWS 010.12. 

H. Runoff tabs shall be removed by hand flame-cutting or other means as close to the edge 
or the finished member as practical, followed by grinding to a smooth surface contiguous 
with the adjacent metal. 

2.04 FABRICATION - WELDING OF STAINLESS STEEL 

Welding of structures or articles fabricated from stainless steel shall be in accordance with the 
following: 

A. Welding on austenitic stainless steel shall be performed by the shielded metal arc process 
using direct current. 

B. Electrodes for welding austenitic stainless steels shall be in accordance with AWS A5.4 
Classification Number E316L. Electrodes for welding stainless steel to carbon steel shall be 
Classification Number E309L or E312 electrodes. 

C. Weld procedures shall be qualified in accordance with AWS 82.1. 

0. Welding of stainless pipe or tubing shall be in accordance with the recommended practices 

of AWS 010.4. 

E. Stainless steel to carbon steel welds performed in the field will not require stress-relieving 
heat treatment provided the interpass temperature does not exceed 350°F. 

F. Stress-relieving of austenitic stainless steel where deemed necessary by Engineering 
Manager, shall be performed at 750°F for 4 hours, plus an additional 30 minutes for each 
additional inch over 1/2-inch weld section thickness, or a full solution anneal at 1900°F shall 
be performed with rapid quench. 

G. Stainless steel welds shall be deburred and ground smooth using grinding wheels of 
aluminum oxide. Carborundum or other carbon bearing wheels are not acceptable for 
use on stainless steel surfaces. Wire brushing of stainless steel surfaces shall be performed 
only with stainless steel brushes. Grind wheels and brushes used to clean stainless steel 
shall not have been used on carbon steel surfaces. 

H. After shop fabrication stainless steel shall be cleaned, descaled, and passivated in 
accordance with ASTM A380. 

2.05 SHOP FINISHES 

A. Galvanizing 

1. Galvanizing shall have an average weight per square foot of 2.0 ounces and not less 
than 1.8 ounces per square foot. 

2. Except where otherwise specified, galvanizing shall be performed after 
fabrication, including cutting, punching, welding, and drilling, has been 
completed. 
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3. Prior to galvanizing, items shall be cleaned by abrasive blasting to white metal in 
accordance with SSPC-SP5. 

a. Weld flux residue, weld splatter, and minor weld defects not removed by the 
abrasive blasting shall be removed by mechanical means. 

b. After abrasive blasting and mechanical cleaning, items shall be fluxed and 
immediately hot dipped. 

4. Galvanizing shall be done in the largest possible subassemblies consistent with 
the appearance of the completed item and with the prevention of warpage of the 
product. 

5. Galvanizing shall be repaired in accordance with one of the methods specified in Part 3 
of this Section. 

6. Where galvanized light-gauge sheet goods are specified, upset edges of factory 
die-punched holes need not have the bare edges re-galvanized and the galvanized 
coating adjacent to such die-punched edges need not be repaired. 

B. Aluminum 

1. Aluminum shall be coated in accordance with Specification Section 09900, Painting and 
Coating Systems. 

2. Where specified, aluminum materials shall receive a hard anodized finish after all 
fabrication work (holes, bends, etc.) has been completed. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Installation and anchorage details for miscellaneous metal items shall be as shown on the 
Drawings. Details not shown shall be developed by the Contractor and indicated on the 
submittal shop drawings. 

B. Anti-galling compound shall be used each time stainless steel fasteners are assembled or 
reassembled and shall be applied in the fastener threads in accordance with the 
manufacturer's printed recommendations. 

3.02 REPAIR OF GALVANIZED SURFACES 

Areas of galvanizing damaged during fabrication, shipping, erection, or any other time prior 
to acceptance of the Work shall be prepared and recoated by one of the following methods: 

A. Parts damaged in the shop shall be removed from the site, stripped of existing coating, 
cleaned, and re-galvanized in accordance with ASTM A123 or A153 as applicable. 

B. Field or shop repair areas shall be cleaned and recoated with a 2.0 mil coating of zinc alloy 
using meltable zinc-based alloy bars (hot bar process). 
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1. The damaged area shall be thoroughly cleaned using a wire brush, a light grinding 
action or mild abrasive blasting. The cleaning shall extend beyond the damaged 
area to lap the undamaged galvanized coating at least 1/2-inch. 

2. Weld flux residue, and weld splatter of a size or type that cannot be removed by 
blast cleaning shall be removed by chipping, scaling or other mechanical means. 

3. The cleaned area shall be preheated to at least 600°F but not more than 750°F. The 
surrounding galvanized area shall not be burned. The area to be repaired shall be 
wire brushed during this preheat. 

4. The cleaned preheated area shall be rubbed with the repair alloy stick to deposit an 
evenly distributed layer of the zinc alloy. 

5. The repaired area shall be wiped with a damp cloth to remove flux residue. 

6. Dry-film thickness shall be verified using a magnetic or electromagnetic-type gauge. 

C. Shop or field-damaged areas shall be cleaned and recoated with a 4.0 mil minimum coating of 
zinc, using sprayed zinc (metalizing process). 

1. Zinc wire used in repair shall contain not less than 99.98% zinc. 

2. The surface to be repaired shall be blast cleaned to white metal in accordance 
with SSPC-SP5. The area to be blast cleaned shall extend at least 1/2-inch onto the 
surrounding sound coating area. 

3. Weld flux residue and weld splatter of a size or type that cannot be removed by 
blast cleaning shall be removed by chipping, scaling, or other mechanical means. 

4. Sprayed coating shall be applied within 2 hours after surface preparation has been 
completed and before any visible deterioration (flash-rust) has occurred. 

5. The coating shall be applied to the clean and dry surface by metal spraying 
pistols fed with zinc wire or zinc powder. 

6. The surface of the sprayed zinc shall be of uniform texture, free of lumps, coarse 
areas, and loosely adhered particles. 

7. Dry film thickness shall be verified using a magnetic or electromagnetic-type, gauge. 

D. In the field, for areas where the hot bar or metalizing process methods cannot be used, 
and with the permission of the Engineering Manager, the damaged areas shall be 
repaired with multiple coats of an approved coating such as Rustoleum Zinc Rich Cold 
Galvanizing Aerosol; CRC Zinc-It; Spray-on #740 zinc-rich; Sherwin Williams #140 Zinc­
Rich; OAE. 

1. The damaged area shall be cleaned and recoated with an organic zinc-rich paint to a 
minimum dry film thickness (OFT) of 6.0-mils applied in two coats. 

2. The surface to be repaired shall be blast cleaned to white metal in accordance 
with SSPC-SP5. The area to be blast cleaned shall extend at least 1/2-inch onto the 
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surrounding sound coating area. 

3. Weld flux residue and weld splatter of a size or type that cannot be removed by 
blast cleaning shall be removed by chipping, scaling or other mechanical means. 

4. In areas where abrasive blasting cannot be used or cannot effectively clean the 
required area, power disk sanding or other cleaning methods shall be used, subject 
to the approval of the Engineering Manager. 

5. Apply paint containing zinc dust to the prepared area as recommended by the paint 
manufacturer. 

6. Dry film thickness shall be verified using a magnetic or electromagnetic-type gauge. 
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SECTION 09900 

PAINTING AND COATING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section described the requirements for the preparation of surfaces and subsequent application 
of protective coatings. The Contractor shall furnish all labor, materials and equipment required for 
satisfactory completion of all items contained herein. The Contractor shall furnish all necessary 
safety equipment and protective clothing, as well as be responsible for proper instruction and 
supervision of their use. 

1.02 SUBMITI ALS 

Contractor shall furnish submittals in accordance with the requirements of Section 1 - General 
Conditions. The following submittals are required: 

A. Submit a chart of the manufacturer's available colors for color selection well in advance of 
painting operation. 

8. Submit manufacturer's data sheets showing the following information: 

1. Recommended surface preparation. 

2. Minimum and maximum recommended dry-film thicknesses per coat for prime, 
intermediate, and finish coats. 

3. Percent solids by volume. 

4. Recommended thinners. 

5. Statement verifying that the selected prime coat is recommended by the manufacturer 
for use with the selected intermediate and finish coats. 

6. Application instructions including recommended application, equipment, humidity, and 
temperature limitations. 

7. Curing requirements and instructions. 

C. Submit certification that all coatings conform to applicable local Air Quality Management 
District rules and regulations for products and application. 

PART 2 MATERIALS 

2.01 GENERAL 

A. All materials shall be those of current manufacture and shall meet all applicable regulations 
for the application and intended service. All coats of any particular coating system shall be 
of the same manufacturer and shall be approved by the manufacturer for the intended 
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service. In the event that a product specified herein is no longer manufactured or does not 
meet current regulations, the Contractor shall provide a substitute, currently manufactured 
product of at least equal performance which meets all applicable regulations, subject to the 
Engineering Manager's approval, at no additional cost. 

B. All materials shall be delivered to the Project Site in their original, unopened containers 
bearing the manufacturer's name, brand, and batch number. Standard products of 
manufacturers other than those specified will be accepted when it is proved to the 
satisfaction of the Engineering Manager they are equal in composition, durability, 
usefulness and convenience for the purpose intended. 

Ameron Corrosion Control Division, Brea, CA 
ICI Devoe Coatings, Strongsville, OH 
Tnemec Company, Inc., Kansas City, MO, 64141 

C. All surfaces to be coated or painted shall be in the proper condition to receive the material 
specified before any coating or painting is done. No more sandblasting or surface 
preparation than can be coated or painted in a normal working day will be permitted. All 
sharp edges, burrs, and weld spatter shall be removed. All concrete and masonry surfaces 
shall cure 30 days prior to coating or painting. 

D. Surface preparation, prime coatings, and finish coats for the various systems are specified 
herein. Unless otherwise noted, all intermediate and finish coats shall be of contrasting 
colors. It is the intent that the coating alternates specified herein serve as a general guide 
for the type of coating desired. 

2.02 VALVES 

A. Exterior Coating: Coat ferrous valves located above ground, in vaults or in structures the 
same as the adjacent piping. If the adjacent piping is not coated, then coat valves per this 
Specification section unless otherwise noted. Apply the specified prime coat at the place of 
manufacture. Apply intermediate and finish coats in the field. Finish coat shall match the 
color of the adjacent piping. Coat handwheels and floor stands the same as the valves. 
Coat the exterior of buried metal valves at the place of manufacture per this specification. 

B. Exterior Coating (Above ground): 
Shop prime coat: Tnemec Series 1 Omnithane applied at 2.5 to 3.5 mils DFT. 
Touch-up (Field): Tnemec Series 1 Omnithane applied at 2.5 to 3.5 mils DFT. 
Intermediate Coat: Tnemec Series V69 Epoxoline II applied at 3.0 to 5.0 mils DFT. 
Finish Coat: Tnemec Series 1075 Endura-Shield II @ 2.0 to 3.0 mils DFT. 

C. Exterior Coating (Buried): 
Shop prime coat: Tnemec Series 1 Omnithane applied at 2.5 to 3.5 mils DFT. 
Shop Intermediate Coat: Tnemec Series V69 Epoxoline II applied at 4.0 to 6.0 mils DFT. 
Shop Finish Coat: Tnemec Series VS9 Epoxoline II applied at 4.0 to 6.0 mils DFT. 

D. Interior Lining: Valves 4-inches and larger shall be coated on their interior metal surfaces 
excluding seating areas and bronze and stainless-steel pieces. Sandblast surfaces in 
accordance with SSPC-SP-10 (near white blast cleaning). Remove all protuberances 
which may produce pinholes in the lining. Round all sharp edges to be coated. Remove 
any contaminants which may prevent bonding of the lining. Coat the interior ferrous 
surfaces using one of the following methods: 
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1. Apply powdered thermosetting epoxy per the manufacturer's application 
recommendations to a thickness of 10 to 12 mils. 

2. Apply two (2) coats of polyamide epoxy to a dry-film thickness of 10 to 12 mils total. 
Follow the manufacturer's application recommendations including minimum and 
maximum drying time between the required coats. 

3. All epoxy lining shall be applied at the factory by the manufacturer of the valve, and 
shall meet current Volatile Organic Compound (VOC) content regulations. Epoxy lining 
for potable water valves shall also be listed by National Sanitation Foundation (NSF) 
for contact with potable water. 

4. Test the valve interior linings at the factory with a low-voltage holiday detector. The 
lining shall be holiday free. 

2.03 METAL, INTERIOR AND EXTERIOR, NORMAL EXPOSURE 

A. General: The Contractor shall paint all exposed steelwork, non-galvanized handrails, 
exposed pipework, fittings, all mechanical equipment, pumps, motors, doors, door frames 
and window sash with this coating system. All metalwork previously given a shop prime 
coat approved by the Engineering Manager shall be touched up as required in the field with 
an approved coating. 

B. Surface Preparation: All exterior metal surfaces which are to be painted shall be 
commercial blast cleaned per Specification SP-6 (commercial blast cleaning) except as 
otherwise specified, in locations where sandblasting would damage previously coated 
surfaces and installed equipment, and in locations where dry sandblasting is prohibited. 
The above locations in which SP-6 commercial sandblasting is not possible shall be given a 
SP-3 power tool cleaning. This sandblasting shall be done not more than 8 hours ahead of 
the painting, subject to humidity and weather conditions between the time of sandblasting 
and painting operations. If any rusting or discoloration of sandblasted surfaces occurs 
before painting, such rusting or discoloration shall be removed by additional sandblasting. 
Sandblasted surfaces shall not be left overnight before painting. 

C. Coating: 

1. Prime coat or spot prime coat: Tnemec Series 18 Enviro-Prime applied at 2.0 to 3.5 
mils DFT. 

2. Intermediate Coat: Tnemec Series 1028 Tufcryl Gloss Acrylic applied at 2.0 to 2.5 mils 
DFT. 

3. Finish Coat: Tnemec Series 1028 Tufcryl Gloss Acrylic applied at 2.0 to 2.5 mils DFT. 

4. Total dry-film thickness of the complete system shall be 6.0 to 8.5 mils DFT. 
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2.04 METAL, SUBMERGED OR INTERMITTENTLY SUBMERGED 

A. General: All submerged metalwork, gates, equipment, valves, exposed pipework and all 
other metalwork within areas which will be submerged, except as noted hereinafter, shall be 
painted with this coating system. 

B. Surface Preparation: All metal surfaces shall be field sandblasted according to SSPC-SP-
10 (near white blast cleaning). 

C. Coating: 

1. Coating (Potable water): 
Prime coat: Tnemec Series V140 or V140F Pata-Pox Plus applied at 4.0 to 6.0 mils 
DFT. 
Intermediate coat: Tnemec Series V140 or V140F Pata-Pox Plus applied at 4 to 6 mils 
OFT. 
Finish coat: Tnemec Series V140 or V140F Pata-Pox Plus applied at 4 to 6 mils DFT. 
Total dry-film thickness of the complete system shall be 12.0 to 18.0 mils. 

2. Coating (Non-potable): 
Primer: Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. 
Intermediate coat: Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. 
Finish coat: Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. 
Total dry-film thickness of the complete system shall be a 12.0 to 18.0 mils OFT. 

NOTE: Tnemec Series V140 or V140F can also be used for Non-Potable system. 

2.05 METAL, SEVERE EXPOSURE TO MOISTURE OR CHEMICAL FUMES 

A. Surface Preparation: All metal surfaces shall be field sandblasted according to SSPC-SP-
10 {near white blast cleaning). 

B. Coating: 

1. Exterior Coating: 
Shop prime coat: Tnemec Series 90-97 Tneme-Zinc applied at 2.5 to 3.5 mils OFT. 
Touch-up (Field): Tnemec Series 90-97 Tneme-Zinc applied at 2.5 to 3.5 mils DFT. 
Intermediate Coat: Tnemec Series V69 Epoxoline II applied at 3.0 to 5.0 mils OFT. 
Finish Coat: Tnemec Series 1075 Endura-Shield II @2.0 to 3.0 mils OFT. 

2. Interior Coating: 
Shop prime coat: Tnemec Series 90-97 Tneme-Zinc applied at 2.5 to 3.5 mils OFT. 
Touch-up (Field): Tnemec Series 90-97 Tneme-Zinc applied at 2.5 to 3.5 mils OFT. 
Intermediate Coat: Tnemec Series V69 Epoxoline II applied at 4.0 to 6.0 mils OFT. 

3. Finish Coat: Tnemec Series V69 Epoxoline II applied at 4.0 to 6.0 mils OFT. 
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2.06 METAL, HIGH-TEMPERATURE EXPOSURE 

A. General: Engine mufflers, exhaust systems and other metal surfaces subjected to high 
temperatures shall be coated with this system. 

8. Surface Preparation: Surface shall be field sandblasted in accordance with SSPC-SP-10 
(near white blast cleaning). 

C. Coating (Tnemec Alternate): One coat of Tnemec Series 90-96 Tneme-Zinc to a total dry­
film thickness of 2.5 to 3.5 mils. 

D. Coating (ICI Devoe Coatings Alternate): One coat of Catha-Coat 304V Zinc to a dry-film 
thickness of 2 to 4 mils. 

2.07 METAL, GALVANIZED, ALUMINUM, COPPER, OR BRASS 

A. Surface Preparation: Surfaces shall be solvent cleaned in accordance with SSPC-SP-1 
(solvent cleaning) and SSPC-SP- (Brush off Blast cleaning). Next, apply recommended 
coating or paint for the particular surface to be coated. 

8. Coating Interior Exposed: 
Prime coat: Primer: Tnemec Series V69 Epoxoline II applied at 2 to 3 mils OFT. 
Finish coat: Tnemec Series V69 Epoxoline II applied at 2 to 3 mils OFT. 
Total try-film thickness of the complete system shall be 4.0 to 6.0 mils. 

C. Coating Exterior Exposed: 
Prime coat: Primer: Tnemec Series V69 Epoxoline II applied at 2 to 3 mils OFT. 
Finish coat: Tnemec Series 1075 Endura-Shield II applied at 2 to 3 mils OFT. 
Total try-film thickness of the complete system shall be 4.0 to 6.0 mils. 

D. Coating (Sinclair Alternate) 7113 Wash Primer applied at ~ mil dry-film thickness. 

2.08 METAL, BURIED 

A. General: The Contractor shall coat all buried metal which includes valves, bolts, nuts, 
structural steel and fittings. It does not include steel storage reservoirs. 

8. All buried flanges, fittings, and nuts and bolts shall be wrapped per AWWA C-217 and 
wrapped with polyethylene encasement per AWWA C - 105. Nuts and Bolts shall be 
individually wax taped per RMWD Standard Drawing CP-9 notes. Buried Valves shall be 
wrapped with polyethylene encasement per AWWA C-105. 

C. Surface Preparation: Sandblast to SSPC-SP-6 (commercial blast cleaning) 

D. Coating (Tnemec Alternate): Prime Coat: Tnemec Series 46H-413 Hi-Build Tneme-Tar 
applied at 8.0 to 10.0 mils DFT. Finish Coat: Tnemec Series 46H-413 Hi-Build Tneme-Tar 
applied at 8.0 to 10.0 mils OFT. Total dry-film thickness shall be 16.0 to 20 mils. 

2.09 MASONRY, EXTERIOR, NORMAL EXPOSURE 

A. General: All exterior masonry surfaces subject to normal exposure shall be painted with 
this system. 
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B. Surface Preparation: Surfaces shall be free of dirt, dust, grease, or other deleterious matter 
before coating. All cracks and voids shall be filled with a suitable caulking material 
compatible with the specified coating. 

C. Coating (Tnemec Alternate): Prime Coat: Tnemec Series 180 W.B. Tneme-Crete, 4.0 to 6.0 
mils OFT. Finish Coat: Tnemec Series 180 W.B. Tneme-Crete, 4.0 to 6.0 mils OFT. Total 
dry-film thickness shall be 8 to 12 mils. 

D. Coating (ICJ Devoe Coatings Alternate): Two (2) coats of Devflex 4020 Acrylic, 2.5 to 3.5 
mils dry-film thickness, each. Total dry-film thickness shall be 6 mils minimum. 

2.10 MASONRY, INTERIOR 

A. Surface Preparation: For concrete surfaces, surfaces to be coated must be sandblasted 
according to SSPC-SP-7 (brush-off blast cleaning) with 60-80 mesh sand and air pressure 
50-60 psi to remove all cement glaze and residue of form release agents and provide a 
uniform surface profile of approximately 1 mil. Fill voids, holes, and pits with Tnemec 
Series 104 H.S. Epoxy sprayed and backrolled to create a void-free surface or (Devoe 
Coating) Tru-Glaze 4015 Epoxy appHed as required. Vacuum clean or air blast surface 
prior to coating. Surfaces shall cure a minimum of 28 days prior to coating. 

B. Interior Coating (Tnemec Alternate): CMU Coating System: Block Filler I Prime Coat: 
Tnemec Series 130 Envirofill applied at 60 to 115 sq ft/gal to create a void-free surface. 
Intermediate coat: Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. Finish coat: 
Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. Total dry-film thickness of the 
complete system shall be a minimum of 8-12 mils not including block filler. 

C. Concrete System: Filler Coat: Tnemec Series 218 Mortar-Clad as required to fill bugholes 
and cracks in concrete. Intermediate coat: Tnemec Series V69 Epoxoline II applied at 4 to 
6 mils OFT. Finish coat: Tnemec Series V69 Epoxoline II applied at 4 to 6 mils OFT. Total 
dry-film thickness of the complete system shall be a minimum of 8-12 mils not including 
filler. 

2.11 MASONRY, SEVERE EXPOSURE 

A. General: This system is for interior and exterior masonry surfaces subject to severe 
exposure or chemical attack. 

B. Surface Preparation: Surfaces to be coated must be sandblasted according to SSPC-SP-7 
(brush-off blast cleaning) with 60-80 mesh sand and air pressure of 50-60 psi to remove all 
cement glaze and residue of form release agents and provide a uniform surface profile of 
approximately 1 mil. Fill voids, holes, and pits with Tnemec Series 104 H.S. Epoxy sprayed 
applied as required. Vacuum clean or air blast surface prior to coating. Surfaces shall cure 
a minimum of 28 days prior to coating. 

C. Coating (Tnemec Alternate): CMU Coating System: Block Filler I Prime Coat: Tnemec 
Series 130 Envirofill applied at 60 to 115 sq ft/gal to create a void-free surface. Intermediate 
coat: Tnemec Series 104 H.S. Epoxy applied at 6 to 8 mils OFT. Finish coat: Tnemec 
Series 104 H.S. Epoxy applied at 6 to 8 mils OFT. Total dry-film thickness of the complete 
system shall be a minimum of 12-16 mils not including block filler. 
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D. Concrete System: Filler Coat: Tnemec Series 218 Mortar-Clad as required to fill bug holes 
and cracks in concrete. Intermediate coat: Tnemec Series 104 H.S. Epoxy applied at 6 to 8 
mils DFT. Finish coat: Tnemec Series 104 H.S. Epoxy applied at 6 to 8 mils DFT. Total dry­
film thickness of the complete system shall be a minimum of 12-16 mils not including filler. 

2.12 CONCRETE FLOORS 

A. General: Includes specified concrete floors subject to moisture and pedestrian traffic. 

B. Surface Preparation: Surfaces to be coated must be sandblasted in accordance with 
SSPC-SP-7 (brush-off blast cleaning) with 60-80 mesh sand and air pressure of 50-60 psi 
to remove all cement glaze and residue or other agents and provide a uniform surface 
profile of approximately 1 mil. 

C. Coating (Tnemec Alternate): Floor Coating: Prime Coat: Series 201 Epoxoprime applied at 
4.0 to 6.0 mils DFT. Intermediate Coat: Tnemec Series 280 Tneme-Glaze at 6 to 8 mils 
DFT. Finish Coat: Tnemec Series 280 Tneme-Glaze at 6 to 8 mils DFT. Total dry-film 
thickness shall be 16.0 to 22 mils. 

2.13 WOODWORK - INTERIOR AND EXTERIOR 

A. General: The Contractor shall paint all interior and exterior wood including, but not limited 
to, doors, frames, panels, sash and trim. 

B. Surface Preparation: Surfaces shall be clean, dry, and free of all contaminants. All 
surfaces shall be sanded smooth. Knots, pitch pockets. and other bleed points shall be 
sealed with a shellac-based sealer after areas are scraped clean and sanded. Holes and 
imperfections shall be spot-primed, filled with plastic wood filler, and sanded smooth. All 
surfaces shall be dusted clean prior to coating. Moisture content shall be tested using an 
electronic moisture meter and shall not exceed 15%. 

C. Coating (Tnemec Alternate): Interior & Exterior Coating: Prime coat: Tnemec Series 151-
1051 Elastic-grip FC applied at 1 mil DFT. Intermediate Coat: Tnemec Series 1029 Tufcryl 
Semi-Gloss applied at 1.5 to 2.0 mils OFT. Finish Coat: Tnemec Series 1029 Tufcryl 
Semi-Gloss applied at 1.5 to 2.0 mils OFT. Total dry-film thickness of the complete system 
shall be 4.0 to 5.0 mils OFT. 

2.14 PLASTER, DRYWALLS - INTERIOR 

A. Surface Preparation: Surfaces shall be free of dirt, dust, grease, or other deleterious matter 
before coating. All cracks and voids shall be filled with a suitable spackling material 
compatible with the specified coating. 

B. Coating (Tnemec Alternate): Coating: Prime coat: Tnemec Series 51-792 Sealer applied at 
1 to 2 mils dry-film thickness. Finish coats(2): Tnemec Series 6 Tneme-Cryl applied at 2 to 
3 mils dry-film thickness, each. Total dry-film thickness shall be 5.0 to 8 mils. 
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PART3 EXECUTION 

3.01 GENERAL 

A. The Contractor shall arrange with the Engineering Manager so that all surface preparation 
may be inspected and approved prior to the application of any coatings. 

B. The Contractor is hereby notified that the Engineering Manager wlll inspect the Work prior 
to the expiration of the warranty period and all defects in workmanship and material shall be 
repaired by the Contractor, at his own expense. 

3.02 WORKMANSHIP 

A. It is the intent of the Specifications that finishes shall be provided which meet standards for 
best grades of painting. Drop cloths shall be placed where required to protect floors, 
surfaces and equipment from spatter and dropping, not to receive paint or coatings. 

B. The Contractor shall take all necessary precautions to protect all adjacent Work and all 
surrounding property and improvements from any damage whatsoever as a result of the 
painting and coating operation. 

C. Only good, clean brushes and equipment shall be used and all brushes, buckets, and 
spraying equipment shall be cleaned immediately at the end of each painting period. 

D. Each coat of paint shall be of the consistency as supplied by the manufacturer, or thinned, if 
necessary, and applied in accordance with manufacturer's instructions. Each coat shall be 
well brushed, rolled or sprayed to obtain a uniform and evenly applied finish. Work shall be 
free from "runs", "bridges", "shiners", or other imperfections due to faulty intervals. 
Particular care shall be taken to obtain a uniform unbroken coating over all bolts, threads, 
nuts, welds, edges and corners. Paint shall not be applied in extreme heat, in dust or 
smoke laden air, or in damp or humid weather, unless written permission of the Engineering 
Manager is obtained. 

E. If paint is applied by spray, the air pressure used shall be within the ranges recommended 
by both the paint and spray equipment manufacturers. Spray painting shall be conducted 
under controlled conditions and the Contractor shall be fully responsible for any damage 
occurring from spray painting. 

F. Care shall be exercised not to damage adjacent Work during sandblasting operations. 
Stainless steel need not be sandblasted. Blasted surfaces shall not be left overnight before 
coating. All dust shall be removed from the surface following sandblasting. 

3.03 APPLICATION PROCEDURES 

A. Surfaces to be Coated: All surfaces of materials furnished and constructed are to be 
painted or coated per the Specifications except as indicated below. 

B. Surfaces Not To Be Coated: The following surfaces shall not be coated unless otherwise 
noted on the Plans and shall be fully protected when adjacent areas are painted: 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

PAINTING AND COATING 
09900-8 



Aluminum grating 
Aluminum surfaces 
Bearings 
Brass and copper tubing, submerged* 
Buried pipe 
Couplings 

Grease fittings 
Hardware 
Lighting fixtures 
Machined surfaces 
Metal letters 
Mortar-coated pipe & fittings 

Nameplates on machinery 
Pipe interior* 
Shafts 
Stainless steel 
Switch plates 

* unless specifically required on the Plans or elsewhere in the Specifications 

C. Protection of Surfaces Not To Be Coated: Surfaces not intended to be painted shall be 
removed, masked, or otherwise protected. Drop cloths shall be provided to prevent paint 
materials from falling on or marring adjacent surfaces. Working parts of mechanical and 
electrical equipment shall be protected from damage during surface preparation and 
painting process. Openings in motors shall be safely masked to prevent paint and other 
materials from entering the motors. All masking materials shall be completely removed and 
surfaces cleaned at completion of painting operations. 

D. Weather Conditions: 

1. Paint shall not be applied in the rain, wind, snow, mist, and fog or when steel or metal 
surface temperatures are less than 5°F above the dew point. 

2. Paint shall not be applied when the relative humidity is above 80%, the air temperature 
is above 90°F, or the temperature of metal to be painted is above 125°F. 

3. Alkyd, chlorinated rubber, inorganic zinc, silicone aluminum, or silicone acrylic paints 
shall not be applied if air or surface temperature is below 50°F or expected to be below 
50°F within 24 hours. 

4. Epoxy, coal tar epoxy, acrylic latex, and polyurethane paints shall not be applied on an 
exterior or interior surface if air or surface temperature is below 50°F or expected to 
drop below 50°F within 24 hours. 

3.04 SURFACE PREPARATION 

A. General: Sandblast or prepare only as much surface area as can be coated in one day. All 
sharp edges, burrs, and weld spatter shall be removed. Epoxy-coated pipe that has been 
factory coated shall not be sandblasted. 

B. SSPC Specifications: 

1. Wherever the words "solvent cleaning", "hand tool cleaning", "wire brushing", or "blast 
cleaning" or similar words are used in the Specifications or in paint manufacturer's 
specifications, they shall be understood to refer to the applicable SSPC (Steel 
Structures Paint Council, Surfaces Preparation Specifications, ANSI A 159.1) 
Specifications listed below: 

SP-1 
SP-2 
SP-3 
SP-5 

Solvent Cleaning 
Hand Tool Cleaning 
Power Tool Cleaning 
White Metal Blast Cleaning 

SP-6 Commercial Blast Cleaning 
SP-7 Brush-Off Blast Cleaning 
SP-8 Pickling 
SP-10 Near White Blast Cleaning 

2. Oil and grease shall be removed from aluminum and copper surfaces in accordance 
with SSPC SP-1 using clean cloths and cleaning solvents. 
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3. Weld spatter and weld slag shall be removed from metal surfaces. Rough welds, 
beads, peaked corners, and sharp edges including erection lugs shall be ground 
smoothly in accordance with SSPC SP-2 and SSPC SP-3. 

4. Welds shall be neutralized with a chemical solvent that is compatible with the specified 
coating materials using clean cloths and chemical solvent. 

C. Abrasive Blast Cleaning: 

1. Dry abrasive blast cleaning shall be used for metal surfaces. Do not recycle or reuse 
contaminated blast particles. 

2. Dry clean surfaces to be coated by dusting, sweeping, and vacuuming to remove 
residue from blasting. Apply the specified primer or touch-up coating within the period 
of an 8-hour working day. Do not apply coating over damp or moist surfaces. Reclean 
prior to application of primer or touch-up coating any blast cleaned surface not coated 
within said 8-hour period. 

3. Prevent damage to adjacent coatings during blast cleaning. Schedule blast cleaning 
and coating such that dust, dirt, blast particles, old coatings, rust, mill scale, etc., will not 
damage or fall upon wet or newly coated surfaces. 

3.05 PROCEDURES FOR THE APPLICATION OF COATINGS 

A. The recommendations of the coating manufacturer shall be followed, including the selection 
of spray equipment, brushes, rollers, cleaners, thinners, mixing, drying time, temperature 
and humidity of application, and safety precautions. 

B. Coating materials shall be kept at a uniform consistency during application. Each coating 
shall be applied evenly, free of brush marks, sags, runs, and other evidence of poor 
workmanship. A different shade or tint shall be used on succeeding coating applications to 
indicate coverage where possible. Finished surfaces shall be free from defects or 
blemishes. 

C. Only thinners recommended by the coating manufacturer shall be used. If thinning is 
allowed, do not exceed the maximum allowable amount of thinner per gallon of coating 
material. 

D. Apply a brush coat of primer on welds, sharp edges, nuts, bolts, and irregular surfaces prior 
to the application of the primer and finish coat. The brush coat shall be done prior to and in 
conjunction with the spray coat application. Apply the spray coat over the brush coat. 

E. Apply primer immediately after blast cleaning and before any surface rusting occurs, or any 
dust, dirt, or any foreign matter has accumulated. Reclean surfaces by blast cleanlng that 
have surface colored or become moist prior to coating application. 

1. Paint Mixing: Multiple-component coatings shall be prepared using all the contents of 
each component container as packaged by the paint manufacturer. Partial batches 
shall not be used. Multiple-component coatings that have been mixed beyond the[r 
pot life shall not be used. Small quantity kits for touch-up painting and for painting 
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other small areas shall be provided. Only the components specified and furnished by 
the paint manufacturer shall be mixed. For reasons of color or otheiwise, additional 
components shall not be intermixed, even within the same generic type of coating. 

2. Field Touch Up of Shop-Applied Prime Coats: Organic Zinc Primer: Surfaces that are 
shop primed with zinc rich primers shall receive a field touch up of organic zinc primer 
to cover all scratches or abraded areas. Organic zinc coating system shall have a 
minimum volume solids of 62% and a minimum zinc dust content of 83% by weight in 
the dried film. Coating shall be of urethane type and shall be manufactured by the 
prime coat and finish coat manufacturer. 

3. Other Primers: Surfaces that are shop primed with other than organic zinc primer 
shall receive a field touch up of the same primer used in the original prime coat. 

3.06 DRY-FILM THICKNESS TESTING AND REPAIR 

A. Special Instructions to the Contractor: The Contractor shall furnish to the District at no 
charge for use during execution of the Work, necessary dry-film thickness gauge and 
electrical flaw detection equipment. The Contractor shall perform the holiday (pinholes) 
inspection in the presence of the Engineering Manager, and the Contractor shall monitor 
wet film measurements throughout the application of each coat of coating. 

8. Coating Thickness Testing: Coating thickness specified for steel surfaces shall be 
measured with a magnetic-type dry-film thickness gauge. Dry-film thickness gauge shall be 
provided as manufactured by Mikrotest or Etcometer. Each coat shall be checked for the 
correct dry-film thickness. Measurement shall not be made until a minimum of eight hours 
after application of the coating. Non-magnetic surfaces shall be checked for coating 
thickness by micrometer measurement of cut and removed coupons. Contractor shall 
repair coating at all locations where coupons are removed. 

C. Holiday Testing: The finish coat (except zinc primer and galvanizing) shall be tested by the 
Contractor for holidays and discontinuities with an electrical holiday detector of the low­
voltage, wet-sponge type. All testing shall be done in the presence of the Engineering 
Manager and conducted per manufacturer's written recommendations. All Holiday testing 
shall be in conformance with NACE RP 0188-88 I RP 0490. 

D. Repair: If the item has an improper finish, color, insufficient film thickness, or holidays, the 
surface shall be cleaned and top-coated with the specified paint material to obtain the 
specified color and coverage. Visible areas of chipped, peeled, or abraded paint shall be 
hand or power-sanded, feathering the edges. The areas shall then be primed and finish 
coated in accordance with the Specifications. Work shall be free of runs, bridges, shiners, 
laps, or other imperfections. 

3.07 CLEANUP 

Upon completion of all painting and coating Work, the Contractor shall remove all surplus materials 
and rubbish. The Contractor shall repair all damage and shall leave the premises in a clean and 
orderly condition. 
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SECTION 09954 

POLYETHYLENE SHEET OR TUBE ENCASEMENT 

PART 1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, application, and inspection of polyethylene sheet or tube 
encasement for buried steel and iron pipe, fittings, couplings, valves, and appurtenances. 

1.02 RELATED WORK SPECIFIED ELSEWEHRE 

RMWD Standard Drawings 

1.03 SUBMITT ALS 

A. Contractor shall furnish submittals in accordance with the requirements of Section 1 -
General Conditions. 

B. Submit manufacturer's catalog literature and product data sheets describing the physical, 
chemical and electrical properties of the encasement material. 

PART2 MATERIALS 

2.01 POLYETHYLENE MATERIAL 

The encasement shall consist of a polyethylene sheet or tube of at least 8 mils thickness 
conforming to AWWA C105. 

2.02 PLASTIC ADHESIVE TAPE 

Use 2-inch wide plastic adhesive tape such as Calpico Vinyl Tape, Polyken 900, Scotchwrap 50, or 
approved equal. 

PART3 EXECUTION 

3.01 APPL YING TUBE ENCASEMENT TO BURIED PIPE AND FITTINGS 

A. Cut polyethylene tube 2 feet longer than the length of pipe to receive the encasement. Prior 
to placing the length of pipe into the trench, raise the pipe section and slip the polyethylene 
tube over the spigot end of the pipe. Bunch up the tube in accordion fashion between the 
spigot end and the supporting sling. 

B. Lower the pipe section into the trench and seat the spigot end into the bell of the previously 
installed pipe. Provide a shallow hole at the bell to facilitate the joint overlap. 
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C. Remove the sling from the pipe. Raise the pipe from the bell end about 3 or 4-inches and 
slip the bunched up polyethylene tube along the full length of pipe. Leave 1-foot of bunched 
up polyethylene tube at each end of the pipe for joint overlap. 

D. To make the joint overlap, pull the polyethylene tube from the bell end over the pipe joint to 
the spigot end. Fold the tube around the pipe and secure with three circumferential wraps of 
2-inch wide plastic adhesive tape or a plastic tie strap. Then pull the bunched up 
polyethylene tube on the spigot end over the wrapped pipe joint to the bell end. Fold tube 
and secure with tape as previously described or a plastic tie strap. 

E. Pull the loose polyethylene tube on the pipe snugly around the pipe barrel. Fold the excess 
material over at the top of pipe and secure the fold with 6-inch long strips of 2-inch wide 
plastic adhesive tape at 3 feet on center. 

F. Polyethylene sheet will not be allowed as a substitute for tube when required for installation 
on buried pipe. 

3.02 APPL YING SHEET ENCASEMENT TO BURIED VALVES 

Wrap valves by pulling the bunched up polyethylene tube (where installed) from the adjacent pipe 
over the bells or flanges of the valve. Secure the tube to the valve body with 2-inch wide plastic 
adhesive strips wrapped around the valve body. Then wrap the valve with a flat sheet of 
polyethylene. Place the sheet under the valve and fold in half. Extend the sheet to the valve stem 
and secure the sheet in place with 2-inch wide plastic adhesive tape. Apply the second layer and 
secure with tape. Secure the sheets with tape around the valve stem below the operating nut and 
around the barrel of the connecting pipe to prevent the entrance of soil. Pour concrete anchor and 
support blocks after the wrap has been properly placed. 

3.03 APPL YING SHEET ENCASEMENT TO BURIED FITTINGS, COUPLINGS, AND 
APPURTENANCES 

A. Wrap buried ferrous metal pipe fittings, couplings, adapters, and appurtenances with 
polyethylene sheet. Overlap the adjoining pipe or fitting a minimum of one-foot and secure 
in place with 2-inch wide plastic adhesive tape. Apply a second layer and secure with tape 
around the barrel of the connecting pipe to prevent the entrance of soil. Pour concrete 
anchor and thrust blocks after the wrap has been properly placed. 

B. Wrap base elbows and risers of hydrants and backflow prevention assemblies with 2 layers 
of polyethylene sheet and secure in place with 2-inch wide plastic adhesive tape. Extend 
the wrap to the finish ground level of the assembly. Secure the sheets with tape around the 
ends to prevent the entrance of soil. Pour concrete anchor and support blocks after the 
wrap has been properly placed. 

3.04 REPAIR OF POLYETHYLENE MATERIAL 

Repair polyethylene material that is damaged during construction. Use polyethylene sheet, place 
over damaged or torn area, and secure in place with 2-inch wide plastic adhesive tape. 
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SECTION 09961 

FUSION-BONDED EPOXY LINING AND COATING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, application, and testing of one part, fusion-bonded, heat cured, 
thermosetting, 100% solids epoxy lining and coating on steel, cast iron, and ductile iron equipment, 
such as valves, flexible pipe couplings, fittings, structural steel, and steel pipe. Do not apply fusion­
bonded epoxy to aluminum, brass, bronze, copper, plastic, rubber, or stainless steel surfaces. 

1.02 RELATED WORK SPECIFIED ELSEWEHRE 

RMWD Standard Drawings 

1.03 SUBMITT ALS 

Contractor shall furnish submittals in accordance with the requirements of Section 1 - General 
Conditions. The following submittals are required: 

A. Submit a chart of the manufacturer's available colors for color selection well in advance of 
painting operation. 

B. Submit manufacturer's catalog literature and product data sheets, describing the physical 
and chemical properties of the epoxy coating. Describe application and curing procedure. 

C. Submit coating application test records for measuring coating thickness and holiday 
detection for each item or pipe section and fitting. Describe repair procedures used. 

PART2 MATERIALS 

2.01 PIPING AND EQUIPMENT SURFACES 

The Contractor shall require the suppliers to provide bare pipe and equipment that is free of salts, 
oil, and grease to the coating applicator. 

2.02 SHOP APPLIED EPOXY LINING AND COATING 

Lining and coating shall be a 100% solids, thermosetting, fusion-bonded, dry powder epoxy resin. 
Provide: Scotchkote 134 or 206N, Lilly Powder Coatings "Pipeclad 1500 Red," H.B. Fuller 1F-3003, 
or approved equal. Epoxy lining and coating shall meet or exceed the following requirements: 

Hardness (Minimum) 

Abrasion Resistance (Minimum) 
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Adhesion (Minimum) 3,000 psi (Elcometer) 

Tensile Strength 7,300 psi (ASTM D 2370) 

Penetration 0 mil (ASTM G 17) 

Adhesion Overlap Shear, 4,300 psi (ASTM D 1002) 
1 /8-inchsteel panel, 
0.010 glue line 

Impact (Minimum Value) 100 inch-pounds 
(Gardner 5/8-inch diameter tuo) 

2.03 FIELD APPLIED EPOXY COATING FOR PATCHING 

Use a two-component, 80% solids, liquid resin, such as Scotchkote 306 or approved equal. 

PART3 EXECUTION 

3.01 GENERAL - SHOP APPLICATION OF FUSION-BONDED EPOXY 

A. Grind surface irregularities, welds, and weld spatter smooth before applying the epoxy. The 
allowable grind area shall not exceed 0.25 square foot per location, and the maximum total 
grind area shall not exceed 1 square foot per item or piece of equipment. Do not use any 
item, pipe, or piece of equipment in which these requirements cannot be met. 

B. Remove surface imperfections, such as slivers, scalest burrs, weld spatter, and gouges. 
Grind outside sharp corners, such as the outside edges of flanges, to a minimum radius of 
1/4-inch. 

C. Uniformly preheat the pipe, item, or piece of equipment prior to blast cleaning to remove 
moisture from the surface. The preheat shall be sufficient to ensure that the surface 
temperature is at least 5QF above the dew point temperature during blast cleaning and 
inspection. 

0. Sandblast surfaces per SSPC SP-5. Protect beveled pipe ends from the abrasive blast 
cleaning. 

E. Apply a phosphoric acid wash to the pipe, itemt or piece of equipment after sandblasting. 
The average temperature, measured in three different locations, shall be 80°F to 130°F 
during the acid wash procedure. The acid wash shall be 5% by weight phosphoric acid 
solution. The duration in which the acid is in contact with the surface shall be determined by 
using the average temperature as tabulated below: 
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Pipe Temperature Contact Time 
(OF) (seconds) 

80 52 
85 45 
90 36 
95 33 
100 28 
105 24 
110 21 
130 10 

After the acid wash has been completed, remove the acid with demineralized water having a 
maximum conductivity of 5 micromhos/cm at a minimum nozzle pressure of 2,500 psi. 

F. Apply lining and coating by the electrostatic spray or fluidized bed process. Minimum 
thickness of lining or coating shall be 12 mils. Heat and cure per the epoxy manufacturer's 
recommendations. The heat source shall not leave a residue or contaminant on the metal 
surface. Do not allow oxidation of surfaces to occur prior to coating. Do not permit surfaces 
to flash rust before coating. 

3.02 SHOP APPLICATION OF FUSION-BONDED EPOXY TO PIPE 

A. In addition to the above requirements, apply lining and coating per AWWA C213 except as 
modified herein. 

B. Grind 0.020-inch (minimum) off the weld caps on the pipe weld seams before beginning the 
surface preparation and heating of the pipe. 

3.03 QUALITY OF LINING AND COATING APPLICATIONS 

The cured lining or coating shall be smooth and glossy, with no graininess or roughness. The lining 
or coating shall have no blisters, cracks, bubbles, underfilm voids, mechanical damage, 
discontinuities, or holidays. 

3.04 GENERAL - SHOP TESTING OF LINING AND COATING 

A. Test linings and coatings with a low-voltage wet sponge holiday detector in accordance with 
AWWA C213. If the number of holidays or pinholes for flat or smooth surfaces such as pipe 
is fewer than one per 10 square feet of coating surface, repair and retest. If the number of 
holidays or pinholes for valves, couplings, and fittings, 12 inches and smaller, is 5 or less 
per item, repair and retest. Repair the holidays and pinholes by applying the coating 
manufacturer's recommended patching compound to each holiday or pinhole and retest. If 
the number of holidays or pinholes exceeds these allowable quantities, remove the entire 
lining or coating and recoat the pipe or item and retest. 

B. Measure the coating thickness at three locations on each item or piece of equipment or 
pipe section using a coating thickness gauge calibrated at least once per eight-hour shift. 
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Record each measured thickness value. Where individual measured thickness values are 
Jess than the specified minimum thickness, measure the coating thickness at three 
additional points around the defective area. The average of these measurements shall 
exceed the specified minimum thickness value, and no individual thickness value shall be 
more than 2 mils below or 3 mils above the specified minimum value. If a section of the 
pipe, item, or piece of equipment does not meet these criteria, remove the entire lining or 
coating and recoat the entire item or piece of equipment. 

C. The District's Representative will conduct in the field an independent inspection of the lining 
and coating for compliance with the above criteria. Coated items failing his inspection will 
be cause for rejection. 

3.05 SHOP TESTING OF LINING AND COATING OF PIPE 

In addition to the above requirements, check for coating defects on the weld seam centerlines. 
There shall be no porous blisters, craters, or pimples lying along the peak of the weld crown. 

3.06 FIELD REPAIRS 

Patch scratches and damaged areas incurred while installing fusion bonded epoxy coated items 
with a two-component, 80% solids (minimum), liquid epoxy resin. Wire brush or sandblast the 
damaged areas per SSPC SP-10. Lightly abrade or sandblast the lining or coating on the sides of 
the damaged area before applying the liquid epoxy coating. Apply a two-part epoxy coating to 
damaged linings and coatings to areas smaller than 20 square inches. Patched areas shall overlap 
the parent or base coating a minimum of 1/2-inch. If a damaged area exceeds 20 square inches, 
remove the entire lining and coating and recoat the entire item or piece of equipment and retest. 
Apply the liquid epoxy coating to a minimum dry-film thickness of 12 mils. 
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SECTION 13110 

CORROSION CONTROL FOR BURIED PIPING 

PART1 GENERAL 

1.01 SCOPE 

This specification section addresses the materials, installation and testing for basic corrosion 
control and monitoring facilities required on most buried metallic piping. The corros[on control 
facilities include in this specification section are: corrosion test stations, joint bonding, 
insulating flange kits, casing test stations, wire and cable, exothermic welds, and simple 
sacrificial anode installations. Large piping projects or projects requiring large sacrificial anode 
or impressed current cathodic protection systems will require more detailed drawings and 
specifications. 

1.02 REFERENCE STANDARDS 

The publications listed below form a part of this specification to the extent referenced. The 
publications are referred to in the text by the basic designations only. 

ANSI 816.21.92 Nonmetallic Flat Gaskets for Pice Flanaes 

ASTM C94-81 Readv -Mix Concrete 

ASTM D1248-89 Polvethvlene Plastics MoldinQ and Extrusion Materials 

ASTM D2220-80 Polvvinvlchloride Insulation for Wire and Cable, 75° Oceration 

AWWA C217-90 Cold-Applied Petrolatum Tape and Petroleum Wax Tape 
Coatings for the Exterior of Special Sections, Connections, and 
Fittinas for Buried Steel Water Picelines 

NACE SP0169-07 Standard Practice, Control of External Corrosion on 
Underaround or Submeraed Metallic Pioina Svstems 

NACE SP0286-07 Standard Practice; Electrical Isolation of Cathodically Protected 
Pipelines 

NEMA Ll-1-1983 Industrial Laminate Thermosettina Products 

MIL-C-184808 Coatina Comoound, Bituminous, Solvent, Coal Tar Base 

UL 83-98 Thermoplastic-Insulated Wires 

UL 486-00 Wire Connectors and Soldering Lugs for Use with Copper 
Conductors 
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1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawinas CP-1 throuah CP-17 
RMWD Standard Soecifications and Drawinas 
Proiect Soecific Cathodic Protection Soecifications and Drawinas 
Section 02223 Trenchina, Backfillina, and Comoactina 
Section 03300 Cast-in-Place Concrete 
Section 15056 Ductile Iron Pioe and Fittincs 
Section 15076 CML&C Steel Pioe 

1.04 SUBMITTALS 

A. Submit shop drawings in accordance with RMWD Standard Specifications. 

B. Submit five (5) copies of manufacturer's catalog data and descriptive literature for all 
material items listed below and included in the project. Show dimensions and materials 
of construction by specification reference and grade where applicable. 

1.05 DUCTILE IRON PIPE ENCASEMENT 

A. Unless otherwise specified all ductile iron pipe shall be fully encased in 8 mil (0.008 
inches) polyethylene sheet material in accordance with AWWA C105 Method A and 
STD SPEC 15056. The plastic encasement shall be installed without pinholes or tears 
and shall be fully protected from damage during backfilling. All pipe sections shall be 
fully inspected by the Engineering Manager before the pipe is backfilled. 

B. ZINC AND EPOXY COATING 

In lieu of polyethylene protective wrapping, ductile iron pipe shall have 1 mil of zinc 
applied to its exterior in accordance with EN 545/ISO 2531. Zinc shall be applied to 
achieve a man mass of 130g/m2 min (with local minimum of 11 Og/m2). A 3 mil epoxy 
coating shall be applied over the zinc deposit to provide mechanical protection of the 
zinc. This epoxy shall be provided in a color suitable for identifying the pipe for its 
intended application (i.e. blue = potable water). All fittings and angle points must be 
wrapped with polyethylene protective wrapping. Prior approval from the Engineering 
Manager is required for zinc and epoxy use. 

PART2 MATERIALS 

2.01 TEST STATIONS 

A. At-Grade Test Station: 

1. Concrete Box: At-grade test boxes shall be round, pre-cast concrete with dimensions 
of 13-1/2-inch 0.0. by 8-inch I.D. by 12-inches high, similar to Christy GS Utility Box 
with a cast iron supporting ring and lid, and shall have sufficient strength to support 
occasional H-20 vehicular traffic. The lid shall be 10-inches O.D. and cast with the 
legend "CP Test" using letters not less than 1-1/2-inch high. 
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2. Concrete Pad: Test boxes mounted in un-paved areas shall be mounted in a 
reinforced 26-inches square by 4-inches thick concrete pad constructed of ASTM 
C94 Ready-Mix concrete. Rebar shall be No. 4. A concrete pad is not required 
where the test box is placed in pavement. 

3. Brass Tags: Wire identification tags shall be 1 %-inch diameter, 18 Ga. brass discs 
with a 3/16-inch diameter hole and die stamped with %-inch characters. Tags shall 
be attached to test wires with un-insulated AWG No. 14 solid copper wire. Tag 
legend shall be as indicated in the project drawings or RMWD Standard Drawings. 

4. Marker Post: See paragraph 2.01 B. 4. 

B. Post Mounted Test Station: 

1. Enclosure: Post-mounted enclosures shall be constructed of one piece molded 
fiberglass and conform to NEMA 4X. The enclosure shall have a hinged cover 
with quick-release lockable latches and a seamless foam gasket. All hardware 
shall be stainless steel. Hinges shall be corrosion resistance polyester or 
stainless steel piano hinge. Size as follows unless specified differently in the 
project drawings: 

No. of Wires Size (inside) Acceptable Product 
2 or 3 wires 5.5x4.0x5.0" Hoffman A-645JFGQRR 
4 or 5 wires 7.5x6.0x5.28" Hoffman A-865JFGQRR 

2. Panel: The mounting panel shall be fiberglass, micarta or laminated phenolic 
sheet cross-laminated for resistance to warpage and weathering. Minimum 
panel thickness shall be 3/16-inch. Panel shall be mounted off of the back of the 
enclosure to allow sufficient access to make up wire terminals. 

3. Components: All terminal lugs shall be solid brass. Provide a properly sized 
terminal lug for all wires. See RMWD Standard Drawings or Cathodic Protection 
Detail Drawings for wiring configuration and wire labels. 

4. Post: Post shall be seasoned, construction heart garden grade redwood, 4-
inches by 4-inches by 5-feet long, and surfaced on four sides. Cut a %-inch 
chamfer in all 4 top edges. Paint post with 2 coats of epoxy. Color shall be white 
as approved by the District. 

5. Conduit: 2-inch diameter galvanized rigid steel conduit per UL 6 approximately 
4-feet long with long radius sweeps. Fittings shall be galvanized rigid steel per 
UL 514. 

6. Brass Tags: See paragraph 2.01.A.3. 

7. Concrete Base: ASTM C-94 ready mix concrete. 
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2.02 PREPACKAGED MAGNESIUM ANODES 

A. Magnesium Anode (High Potential): unless otherwise specified anodes shall be high 
potential prepackaged magnesium alloy ingot of the following chemical composition: 

Aluminum 0.010% 
Manganese 0.50 to 1.30% 
Coooer 0.02% MAX 
Nickel 0.001% MAX 
Iron 0.03%MAX 
Other 0.05% Each or 0.3% MAX Total 
Ma~:mesium Remainder 

Magnesium Anode (Standard Potential): If the Project Design Documents call out 
standard potential magnesium anodes the ingot shall have the following chemical 
composition: 

Aluminum 5.3 to 6.7% 
Manaanese 0.15 to 0.70% 
Zinc 2.5 to 3.5% 
Cocoer 0.02% MAX 
Nickel 0.002% MAX 
Iron 0.003% MAX 
Silicon 0.10% MAX 
Other 0.05% Each or 0.3% MAX Total 
Maanesium Remainder 

B. Anode Weight: Unless otherwise specified the ingot weight of prepackaged magnesium 
anodes shall be 48 pounds. The anode ingot shall have a trapezoidal cross section and 
be approximately 32-inches long. Other anode ingot weights (with different cross 
sections and dimensions, typically 32 or 17 pounds) may be specified in the Projects 
Design Documents. 

C. Anode Backfill: Each magnesium anode shall be prepackaged in a permeable cloth bag 
with a backfill of the following composition: 

Gvosum 75% 
Powdered Bentonite 20% 
Anhvdrous Sodium Sulfate 5% 

D. Backfill grains shall be capable of 100% passing through a 100-mesh screen. The 
backfill shall be firmly packed around the anode by mechanical vibration to a density, 
which will maintain the magnesium ingot in the center of the cloth bag and surrounded 
by at least one inch of backfill. 

E. Prepackage Weight: The total packaged weight of 48-pound (ingot weight) magnesium 
anodes and backfill shall be approximately 105 pounds. The cloth bag diameter shall be 
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8-inches. The packaged weight and diameter of other anode sizes shall be as indicated 
in the RMWD Standard Drawings. 

F. Anode Lead Wire: Unless otherwise indicated, anode lead wire shall be AWG No. 12 
stranded copper wire with THWN insulation conforming to UL Standard 83. Wire shall 
be connected to the strap core with silver solder. The connection shall be mechanically 
secured before soldering and shall have at least one and one-half (1.5) turns of wire at 
the connection. The connection shall then be insulated by filling the remainder of the 
recess with electrical potting compound. Anode lead wire shall be of sufficient length to 
extend from the anode to the designated termination point without a splice. Wires with 
cut or damaged insulation will not be accepted and replacement of the entire lead will be 
required at the Contractor's expense. 

2.03 SHUNTS 

Shunts used in the anode test boxes shall be 0.01 ohms - resistance and rated at 6 amperes 
capacity and accurate to plus or minus 1 %. Use Holloway Type RS shunt unless otherwise 
specified. 

2.04 WIRE AND CABLE 

A. General: All DC wires shall be stranded copper with high molecular weight polyethylene 
(HMWPE) or thermal plastic (THWN) insulation suitable for direct burial in corrosive soil 
and water conforming to UL 83 and ASTM Standards B3 or B8. HMWPE insulation 
shall conform to the requirements of ASTM 01248 Type 1, Class C. THWN insulation 
shall conform to the requirements of ASTM 0-2220. Wires with cut or damaged 
insulation will not be accepted and replacement of the entire length of wire will be 
required at the Contractor's expense. 

B. Test Leads: Unless otherwise indicated, test wires shall be AWG No. 8 HMWPE wire. 
THWN wire shall be used only where specifically called out. Each test lead shall be of 
sufficient length to extend from the attachment to the pipe or structure to the test box 
without a splice. 

C. Bond Wires: Bond wires shall be AWG No. 2, No. 4, or No. 6 HMWPE depending on 
the pipe diameter and as indicated in the RMWD Standard Drawings or directed by the 
Engineering Manager. Bond wires shall be as short as possible. 

2.05 LEAD WIRE CONNECTORS 

A. Terminal Lugs: Terminal lugs shall be solder-less, UL 486 copper or brass and sized to 
accommodate the wire. 

B. Split-bolt Connectors: Split bolt connectors shall be UL 486 copper or brass and sized 
to accommodate the lead wire and shunt being used. 

2.06 INSULATING FLANGE KITS 

A. General: Insulating flange kits shall consist of Type E, full-face gaskets, insulating 
sleeves and double washers (steel and dielectric) on each end. All insulating material 
shall be of the type designated by the manufacturer as suitable for the operating 
temperature and pressure of the service. 
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B. Gaskets: Unless otherwise indicated, insulating gaskets shall be dielectric 
neoprene-faced phenolic. Note that the sealing surfaces of both flanges must be 
compatible with the gasket. 

C. Sleeves: Use full-length sleeves except for installation on threaded studs where half­
length sleeves are required. For installation on threaded bolts, i.e., at butterfly valve 
flange bonnets and bases, the sleeves shall be half-length. Use 1/32-inch thick G10 
epoxy glass tube material as per NEMA Ll-1 unless directed otherwise by the District. 

D. Washers: Insulating washers shall be 1/8-inch thick G10 epoxy glass sheet material per 
NEMA Ll-1. 

E. Steel Washers: Steel washers shall be 1/8-inch thick cadmium plated or zinc plated 
carbon steel. 

2.07 PIPELINE CASING INSULATORS 

A. Body: The casing insulator body shall be constructed of a 12-inch wide steel band with 
a heat-fused plastic (PVC) coating with a minimum thickness of 1 O mils. The steel band 
shall be flanged with stainless steel tightening bolts and nuts. The body shall be 
provided with a ribbed PVC liner to protect the pipe coating and prevent slippage. 

B. Runners: 2-inch wide reinforced plastic (18,000 psi compressive strength). Runners 
are attached with stainless steel nuts on 3/8-inch threaded studs that are welded to the 
steel band before coating. The bolt holes shall be counterbored and filled with epoxy. 

C. Acceptable Products: Use PSI Model A12G-2 or equal. Wooden skids or high-density 
polyethylene casing insulators are not acceptable. 

2.08 CASING END SEALS 

A. Type: End seals shall be either a heat shrinkable sleeve type or the mechanical link 
type. End seals shall provide full dielectric isolation and a watertight seal between the 
casing and the carrier pipes. Pre-molded casing seals held in place by an external band 
of metal or other material are not acceptable. 

B. Heat Shrinkable Seal: Heat shrinkable sleeve shall have a minimum tensile strength of 
2,500 psi and be resistant to abrasion, corrosive gases and be able to tolerate typical 
expansion and contraction of the casing and carrier pipes. Provide a separate non­
conductive support skirt or transition padding that will allow a smooth transition of the 
heat shrink material from casing to carrier diameter. Watertight seals on both the 
casing and the carrier pipes are required. Use Raychem Caseal or Canusa CSK Casing 
Seal Kit. 

C. Mechanical Link Seal: Articulated mechanical annular seal shall include EPDM rubber 
seal elements, non-metallic pressure plates and Type 316b stainless steel nuts and 
bolts for tightening. When compressed a full watertight seal is required. Use link-Seal 
Model "C" or District approved equivalent. 
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2.09 WAX TAPE WRAP 

A. Surfaces Requiring Wax Tape: All buried piping system surfaces not coated with the 
primary pipe coating such as flanges, valves, couplings, insulating flanges, adapters, 
uncoated pipe spools or specialty fittings. 

8. Material and Application Standard: Petrolatum wax tape coating system per AWWA 
C217. 

C. Primer: The flange and bolt surfaces shall be prime coated with a blend of petrolatum, 
plasticizer, inert fillers, and corrosion inhibitor having a paste-like consistency. The 
primer shall be Trenton Wax-Tape Primer, Denso Paste, or equivalent. 

D. Wax Tape: Flange covering material shall be a synthetic felt tape saturated with a blend 
of petrolatum, plasticizers, and corrosion inhibitors that is easily formable over irregular 
surfaces. A compatible petrolatum filler shall be used to smooth over irregular surfaces. 
The Wax-Tape shall be Trenton #1 Wax-Tape, Densyl Tape wrap, or District approved 
equivalent. 

E. Outer Covering: The primed and wax-tape wrapped flange shall be wrapped with a plastic 
tape covering consisting of three (3) layers of 1.5 mil, polyvinylidene chloride or PVC, 
high cling, conformable membranes The outer covering shall be Trenton Poly-Ply, Denso 
Poly-Wrap or equivalent. 

2.10 EXOTHERMIC WELD KITS AND WELD COATING 

A. Weld Kits: Wire-to-pipe connections shall be made by the exothermic welding process. 
Weld charges and mold size shall be as specified by the manufacturer for various pipe 
sizes and surface configurations. Weld charges for use on cast and ductile iron are 
different from those used on steel. Care shall be taken during installation to be sure 
correct charges are used. Welding charges and molds shall be the product of a 
manufacturer regularly engaged in the production of such materials. Weld charges for 
steel pipelines shall have green caps and weld charges for cast or ductile iron shall have 
orange caps. 

8. Weld Cap Primer: Weld cap primer shall be an elastomer-resin based corrosion 
resistant primer for underground services such as Royston Roybond Primer 747 or 
District approved equal. 

C. Weld Caps: Exothermic welds shall be sealed with a pre-fabricated plastic cap filled 
with formable mastic compound on a base of elastomeric tape. Weld caps shall be 
Royston Handy Cap 2 or District approved equal. 

D. Weld Cap Overcoating: Weld caps and the surrounding area shall be overcoated with a 
cold-applied, black, thixotropic material containing plasticized coal tar pitch, solvents, 
and special fillers per MIL-C-18480A such as Protecto Wrap 160/160H, or Tape-Coat 
TC Mastic. Apply to at least 20 mils thickness. 

2.11 PLASTIC WARNING TAPE 

Plastic warning tape for all horizontal cable trench runs shall be a minimum of 4 mils thick and 
6-inches wide, inert plastic film designed for prolonged use underground. The tape shall have 
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the words "Caution: Cathodic Protection Cable Below" or similar, clearly visible along its entire 
length. 

2.12 MORTAR 

Mortar used to repair concrete coated pipe after attachment of bond or pipe test lead wires shall 
be the fast drying, non-shrinkable type. 

2.13 BARRIER POSTS 

Where indicated protective barrier post shall be 6-inch SCH 40 steel pipe concrete filled. Pipe 
height, 3-feet by 3-inches, embedded depth 4-feet by 3-inches in a concrete footing. Paint 
OSHA safety yellow epoxy or as indicated. 

PART3 EXECUTION 

3.01 GENERAL 

Except as directed differently below, the installation of corrosion control and monitoring facilities 
shall conform to NACE Publication SP-0169 (Revised 2007) - Recommended Practice, Control 
of External Corrosion on Underground and Submerged Metallic Piping Systems and NACE SP-
0286 Electrical Isolation of Cathodically Protected Pipelines. The installation of impressed 
current cathodic protection facilities and large sacrificial anode systems is not included in this 
document. 

3.02 TEST BOXES 

A. At-Grade Test Boxes: 

1. Location: The at-grade test boxes shall be installed directly over the pipeline if 
possible. If the pipeline is in a paved roadway install behind the curb and out of 
traffic lanes. Test boxes can be embedded in the sidewalk just beyond the curb 
or placed in a concrete pad in the planter strip or just beyond the sidewalk. The 
Engineering Manager shall approve test station locations. 

2. Installation: Mount test box flush with pavement or 1-inch higher than grade in 
grass or landscaped areas with the concrete pad domed to make a smooth 
transition to grade at the perimeter of the pad. The bottom of the box shall be 
native soil. Do not place rock, gravel or cement inside the box. All wires shall be 
properly identified with brass tags and cut off such that there is approximately 
18-inches of slack wire above finish grade and coiled inside the test box. Keep 
the inside of the test box clear of all debris and other foreign material. 

3. Wire Identification: Brass identification tags shall be securely attached to each of 
the wires in the test box. Tags shall be stamped in %-inch characters with 
RMWD and the size-material-service of the pipe to which the test leads are 
attached. For example RMWD 18"-STL-PW. Brass tags on wires in insulating 
flange test boxes shall be stamped with the additional identification of "N", "S", 
"E", or "W" for North, South, East or West to indicate on which side of the 
insulating flange the wires are attached. Attach tags with bare No. 14 copper 
wire. 
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4. Concrete Pad: In unpaved areas the test box shall be mounted in a reinforced 
concrete pad 26-inches square by 4-inches deep constructed of ASTM C94 
Ready-Mix concrete. Rebar shall be No. 4 steel placed as shown in the 
drawings. 

5. Marker Posts: Redwood marker posts are required wherever at-grade anode 
test boxes are utilized in a remote area. Paint the post with two (2) coats of 
white epoxy. Locate marker post within 6-inches of the test box or as directed by 
the Engineering Manager. On the side facing of the at-grade test box, stencil on 
the post in 2-inch high black letters the words "CP TEST". 

B. Post Mounted Test Boxes: 

1. Location: locate redwood post directly above the pipeline, if possible, but not in 
a roadway or in a location that clearly obstructs existing access or is particularly 
susceptible to damage. The Engineering Manager shall approve test station 
locations. 

2. Post and Footing: Excavate a 12-inch diameter by 20-inch deep hole. Center the 
post and test box in the hole and fill the hole with concrete. The post shall be 
true vertical. The concrete shall be class C. Dome concrete slightly to prevent 
ponding water next to wood post. 

3. Test Box and Conduit: Connect 2-inch galvanized conduit to the test box 
enclosure with a threaded flange and collar connection. Attach test box to the 
redwood post using mounting brackets and threaded fasteners or wood screws 
through the back of the test box. Attach conduit to the post with conduit clamps 
and wood screws if necessary. Insert all test leads in the galvanized conduit and 
run into test box prior to setting the post in concrete. 

4. Wire Identification: Brass identification tags shall be installed and marked per 
paragraph 3.02.A.3. 

3.03 INSTALLING MAGNESIUM ANODES 

A. General: Anodes shall be installed at locations as shown on the Drawings or as directed 
by the Engineering Manager. Care shall be taken to ensure that the cloth bag is not 
damaged and no backfill material lost during installation. Each magnesium anode shall 
be centered in the cloth bag. It may be necessary to re-center the anode in the cloth 
bag by rolling it on the ground prior to installation. Each magnesium anode shall be 
lowered into the hole using a sling or rope and placed vertically at the bottom of the 
hole. Do not lower, transport, handle or lift the anode by the lead wire. 

B. Primary Excavation Method: Prepackaged magnesium anodes shall be installed in a 
vertical augured hole of 12-inches in diameter. The depth of the hole shall be 12 feet as 
measured from the finish surface to the bottom of the anode unless otherwise specified 
by the Engineering Manager. 

C. Alternate Excavation Method: If the 12 foot depth cannot be obtained or if vertical 
auguring cannot be accomplished due to heavy rock, the Engineering Manager shall be 
notified for possible adjustment to the designed depth, position, and orientation of the 
anodes. Backhoe excavations must be approved by the Engineering Manager. 
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D. Relative Position: In general, anodes shall be offset from the steel pipe as far as 
possible while staying within the District's right-of-way. A minimum offset of 10 feet shall 
be used unless otherwise indicated on the Corrosion Protection Detail Drawings or 
directed by the Engineering Manager. At no time shall an anode be installed outside of 
the pipeline right-of-way or District's easement. Anodes shall not be installed such that 
a foreign metallic pipe is between the protected pipe and the anode. 

E. Anode Soaking (Augured Holes): Once the prepackaged anode is in the hole, water 
shall be poured into the hole so that the anode is completely covered with water. Allow 
to soak for at least 15 minutes. Stone-free native soil shall then be used to backfill the 
anode hole. Do not use imported sand for backfilling. The anode hole shall be 
backfilled in stages and carefully tamped to ensure that no voids exist around the bag 
and that the bag and anode lead wire is not damaged. After backfill is level with the top 
of the anode, a minimum of 15 gallons of water shall be poured into the hole to 
completely saturate the soil backfill. More water shall be added if it is suspected that the 
backfill is not completely saturated. Care must be taken to avoid damage to the anode 
and anode lead wire. 

F. Anode Soaking (Backhoe Installations): Prepackaged must be pre-soaked in water for 
at least 15 minutes before installing in the trench. After covering the anode with native, 
rock-free soil (approximately 3-inches over the anode) the anode and initial backfill shall 
be further soaked with 15 to 20 gallons of water and allowed to soak for 15 minutes. 
The remainder of the trench shall be backfilled with native soil. 

G. Wire Tags: Anode wires are not tagged. 

3.04 INSTALLING ANODE LEAD WIRES 

A. Lead Wire: Anode lead wire shall be long enough to reach from the anode to the anode 
test box without a splice. Anode lead wires shall terminate individually in the appropriate 
anode test box. Care shall be taken not to damage the lead wire through the installation 
process. 

B. Wire Trenching: See paragraph 3.06.D. If anode wire insulation is damaged during 
installation, the wire and anode shall be replaced unless wire splices or insulation 
repairs are approved by the Engineering Manager. Anode replacement shall be at the 
Contractor's expense. 

C. Wire Splicing and Insulation Repairs: See paragraph 3.07 for general wire splice and 
insulation repair requirements. Neither splices nor insulation repairs shall be allowed 
unless specifically approved by the Engineering Manager. 

3.05 EARTHWORK 

See Specification Section 02223 for earthwork requirements. 

3.06 WIRE AND CABLE 

A. General: No less than two (2) test wires shall be attached to the pipe at each 
designated test site. All test wires shall terminate in a test box without a splice. A 
minimum of 18-inches of slack wire shall be coiled at the wire-to-pipe connection and in 
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at-grade test boxes for each test wire. At post-mounted test stations slack wire shall be 
provided inside the box to the extent possible and with one 8-inch diameter loop at the 
below-grade entrance to the conduit. 

B. Connection to Pipe: Connections of copper wire to the pipeline shall be made with 
exothermic weld charges or by brazing. Welding charges shall be the product of a 
manufacturer regularly engaged in the manufacture of the material. Manufacturer's 
recommend cartridge size and type shall be used. Each weld shall be installed, tested 
and coated as described below. 

1. Preparation of Wire: Use a cutter to prevent deforming wire ends. Remove only 
enough insulation from the wire to allow the weld connection to be made. Do not 
use a hacksaw for cutting. 

2. Preparation of Metal: Remove all coating, dirt, grime and grease from the metal 
pipe at weld location by wire brushing and/or use of suitable safe solvents. 
Clean the pipe to a bright, shiny surface free of all serious pits and flaws by use 
of mechanical grinder or a file. The area of the pipe where the attachment shall 
be made must be absolutely dry. Failure to provide a dry surface for welding will 
result in a poor quality weld and could result in serious injury to the workman. 
Do not cut reinforcing rods when preparing metal surface for wire attachment. 

3. Attachment of Wire to Pipe: The attachment of copper wire shall be made using 
an exothermic weld as shown on the Standard Drawings. The wire shall be held 
at 30° to 45° angle to the surface when welding. Only one (1) wire shall be 
attached with each weld. 

4. Testing of All Completed Welds: As soon as the weld has cooled, the weldment 
shall be tested for strength by striking a sharp blow with a two-pound hammer 
while pulling firmly on the wire. All unsound welds are to be re-welded and 
re-tested. All weld slag shall be removed from the weldment. 

5. Coating of All Completed Welds: Thoroughly clean by wire brushing the area to 
be coated. The area must be completely dry. Apply the weld cap primer and the 
weld cap. Overcoat the weld cap with a bituminous mastic coating material in 
accordance with the manufacturer's recommendations. Completely coat the 
weld, all bare pipe surfaces around the weld and any exposed copper wire. 
Allow sufficient time to dry prior to repair of the mortar coating on steel pipe. 

6. Mortar Repair: On mortar coated pipe, the mortar coating shall be repaired after 
the bituminous weld coating has dried, using fast-setting, non-shrinkable mortar 
to restore the original outside diameter of the pipe at each weld location. 

C. Plastic Lined Pipe: Do not weld test or bond wires directly to plastic lined pipe (sewer or 
reclaimed water). Wires must be attached to factory installed bonding pads per RMWD 
Standard Drawings. 

D. Wire Trenching and Backfill: 

1. Depth: All buried horizontal test or anode lead runs shall be installed at a 
minimum depth of 24-inches. 
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2. Backfill: The bottom 2-inches of the finished trench shall be sand or stone-free 
earth. The first 3-inches of the backfill shall be sand or stone-free earth placed 
directly on the wires. The remainder of the trench shall be backfilled with native 
earth with a maximum stone size of 2-inches and compacted as specified in 
Standard Specification 02223. 

3. Damaged Wire: Care shall be taken when installing wire and backfilling trench 
so that insulation is not broken, cut, nicked, or bruised. If wire insulation is 
damaged during installation, it shall be replaced completely at the Contractor's 
expense. 

4. Warning Tape: Plastic warning tape shall be installed over all wire runs 12-
inches below grade. 

E. Wire Splices or Repairs 

1. Approval: No wire splices or insulation repairs shall be made unless approved 
by the Engineering Manager. 

2. Splices: The minimum amount of insulation shall be removed from each wire 
end. Brass crimp or split-bolt connectors shall be used. The splice shall be 
encased in a plastic mold filled with insulating resin such as 3M Scotchcast 
splice kits. 

3. Insulating Repairs: Depending on the severity of the insulation damage repairs 
shall be made with electrical tape or with a splice kit as determined by the 
Engineering Manager. 

4. Inspection: All splices and insulation repairs shall be inspected by the 
Engineering Manager before they are buried. 

3.07 CONTINUITY BONDING: 

A. General: All joints on buried steel pipe shall be metallically continuous by welding or 
bonding. DIP joints may also be bonded if directed by the Project Documents or the 
Engineering Manager. Joints to be bonded include all unwelded pipe joints and 
mechanical joints including flanges (except insulating flanges), valves, couplings, 
adapters and special fittings. All bonding shall be done with single conductor, stranded 
copper jumper wires with HMWPE insulation. Bond wires shall be as short as possible 
with only minimal slack. All pipe reaches with one or more unwelded joints (or one or 
more bonds) will be tested for continuity. 

B. Pipe Joints: At least two (2) wires are required for each steel or ductile iron pipe bond. 
Two (2) wires shall be installed unless otherwise specified. Three (3) wires may be 
required at valves, couplings, special fittings and across unwelded joints on pipe larger 
than 24-inches. Bond wire sizes may be No. 2, 4 or 6. Use No. 4 bond wires unless 
indicated otherwise in the project drawings. 

C. Mechanical Joints and Fittings: All flanges and in-line fittings (valves, couplings, etc.) 
shall be completely bridged by at least two (2) bond wires. Three (3) wires may be 
required on fittings larger than 24-inches. One additional No. 6 HMWPE wire is required 
from the pipe (on either side) to the fitting. Bond wire sizes may be No. 2, 4 or 6. Use 
No. 4 bond wires unless indicated otherwise in the project drawings. 
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D. Wire Attachment Method: Bond wire attachment, testing and subsequent coating of the 
welds shall be as specified in paragraph 3.06.B. 

E. Wire Attachment Location: Bond wires can either be attached to the pipe or pipe 
cylinder directly to the outside edges of flanges that are welded to the pipe. Bond wires 
shall not be attached to valve bodies, but instead to the flange of the valve. 

3.08 INSULATING FLANGE KITS 

A. Flange Kits: Insulating kits shall be installed as shown on drawings and as 
recommended by the manufacturer. Moisture, soil, or other foreign matter must be 
carefully prevented from contacting any portion of the mating surfaces prior to installing 
insulator gasket. If moisture, soil, or other foreign matter contacts any portion of these 
surfaces, the entire joint shall be disassembled, cleaned with a suitable solvent and 
dried prior to reassembly. 

B. Spool Assembly: All direct buried insulating kits, greater than 20-inches in diameter, 
shall be pre-installed and tested on the pipe spool prior to installing the spool in the 
ditch. If possible, all smaller size direct buried insulating kits shall be similarly pre­
installed and tested. 

C. Handling of Gasket: Care shall be taken to prevent any excessive bending or flexing of 
the gasket. Creased or damaged gaskets shall be rejected and removed from the job 
site. 

D. Alignment: Alignment pins shall be used to properly align the flange and gasket. 

E. Bolt Tightening: The manufacturer's recommended bolt-tightening sequence shall be 
followed. Bolt insulating sleeves shall be centered within the insulation washers so that 
the insulating sleeve is not compressed and damaged. 

F. Testing: All insulating flanges must be tested by a qualified Corrosion Technician or 
Engineer and accepted by the Engineering Manager. All buried insulating flanges must 
be tested prior to wax tape wrap coating and backfilling. The assembled flange shall be 
tested as described below. 

G. Wax Tape Coating: After testing and the Engineering Manager's acceptance, the 
insulating flange shall be fully wrapped with petrolatum wax tape as indicated in this 
specification section. 

3.09 SUPPLEMENTARY INTERIOR LINING AT INSULATING FLANGES 

A. General: Supplementary linings are required only where called out in the drawings or 
Project Design Documents. It is the contractor's responsibility to determine and verify 
which insulating flanges require supplementary internal lining. 

B. Extent of lining: the interior of the pipeline shall be lined with a supplementary epoxy 
lining for a distance of two (2) pipe diameters in each direction away from an insulating 
flange. At an insulated flange on a valve, the supplementary lining shall be applied (for 
a distance of two pipe diameters) only to the pipe directly adjacent to the insulating 
flange. 
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C. Surface Preparation: The surface preparation of the mortar lining shall consist of wire 
brushing (hand or power) or water blasting to remove the latence and all loose mortar to 
provide a clean abraded surface for adhesion of the lining. The surface shall be clean 
and free of dust and standing water but not necessarily dry. 

D. Mixing: The two-part epoxy paint shall be thoroughly mixed per the manufacturer's 
recommendations but at a minimum of two (2) minutes by hand or with a mechanical 
mixer before being applied by brush. 

E. Pot Life: A typical pot life is 30 minutes. The lining material shall not be applied after its 
useful pot life. 

F. Application: Application of undiluted lining material shall be by spray, roller or brush until 
a maximum coating thickness of 20 mils is achieved. Each ensuing coat shall be 
applied before the previous coat fully cures, usually within 3 to 6 hours. Typically, this 
material is applied at the rate of 140 square feet per gallon. This would ordinarily 
produce the required coating with a total of two (2) coats. However, the 20-mil minimum 
thickness shall be satisfied regardless of the number of applications necessary to 
achieve it. 

G. Inspection: Each pipe spool to which the supplementary lining is applied must be 
inspected and accepted by the Engineering Manager prior to assembly. 

3.10 CASING INSTALLATIONS 

A. Casing Insulators: The number and orientation of runners on each casing insulator shall 
be as recommended by the manufacturer depending on pipe size. The spacing 
between insulators shall be determined by the civil or structural engineer. 

B. End Seals: Heat shrinkable or mechanical link seals shall be installed in accordance 
with the manufacturer's recommendations. Remove all contaminants and debris from 
the annulus. Seals must be watertight. 

C. Casing Test Stations: Test stations (4-wire) shall be installed on all casings. Use two 
(2) each No. 1 O HMWPE wires on the casing and two (2) each No. 8 HMWPE wires on 
the carrier pipe unless otherwise directed. Use post-mounted or at-grade test stations 
as indicted in the project drawings or as directed by the Engineering Manager. 

3.11 EARTHWORK 

See Specification 02223 for earthwork requirements. 

PART4 SYSTEM TESTING 

4.01 TEST LEADS AND BOND WIRES 

A. Responsibility: The Contractor shall be responsible for testing all test leads and bond 
wire welds. 

B. Test Method: All completed wire connection welds shall be tested for strength by 
striking the weld with a sharp blow with a 2-pound hammer while pulling firmly on the 
wire. Welds failing this test shall be re-welded and re-tested. Wire welds shall be spot 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

CORROSION CONTROL FOR BURIED PIPING 
13110-14 



tested by the Engineering Manager. After backfilling pipe, all test lead pairs shall be 
tested using a standard ohmmeter or resistance meter for broken welds. Bond wires 
shall be tested through continuity testing described below. 

C. Acceptance: The resistance between each pair of test leads shall not exceed 150% of 
the total wire resistance as determined from calculations based on published wire 
resistance data and an estimate of test wire length. 

4.02 ANODE INSTALLATIONS 

A. Responsibility: The contractor must provide the proper rated potential anode, sufficient 
anode lead wire length and the proper anode hole depth. The Engineering Manager 
shall test each installed anode for wire connection integrity and for open-circuit potential. 

B. Notification: The Contractor shall notify the Engineering Manager at least five (5) days 
in advance of the start and completion of the anode installations, including anodes and 
test stations. 

C. Cathodic Protection Performance Test Method: The performance of the cathodic 
protection system shall be tested by the District Corrosion Engineer. The testing shall 
include: measurement of all open-circuit anode potentials; pipe-to-soil potentials at each 
test station and other locations as necessary before the anodes are connected; initial 
anode currents after connecting anode leads to the pipe leads; and the pipe-to-soil 
potential at each previously tested site with all anodes connected. Pre- and post cathodic 
protection potentials at midpoints between anode beds are required as necessary to verify 
that the pipeline is fully protected. Adequate protection shall be as defined in NACE SP-
0169. 

D. Field Report: All system deficiencies shall be listed and described in one or more field test 
reports and presented to the Contractor for repairs. 

E. Acceptance: The system will be accepted if all anodes, test stations, and supporting 
facilities are installed properly. Cathodic protection performance, with the exception of 
materials and installation deficiencies, is not the Contractor's responsibility. 

4.03 WIRE TRENCHING 

A. Responsibility: The Engineering Manager, at his or her discretion, shall inspect wire 
trenches and backfill material and methods. 

B. Test Method: The depth, trench bottom padding and backfill material shall be visually 
inspected prior to backfilling. 

C. Acceptance: Conformance with project specifications. 

4.04 INSULATOR TESTING 

A. Responsibility: Insulating flanges shall be inspected and tested by the District Corrosion 
Engineer or Corrosion Technician. Buried insulators must be tested and approved prior 
to application of wax tape and backfilling. Large diameter insulators shall be tested on 
the spool prior to installation in the ditch. 
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B. Test Method: The assembled flange shall be tested with an insulator testing device (i.e., 
Gas Electronics Model 601 Insulation Checker) specifically designed for this purpose. 
Additionally, the pipe-to-soil potential, using a high impedance voltmeter and suitable 
reference cell, shall be measured on each side of the insulator after installation in the 
trench but before backfilling. Potential testing can only be done on piping that has been 
installed in the ditch. 

C. Acceptance: The installation shall be considered complete when the insulator testing 
device indicates that no shorts or partial shorts are present and when the potential tests 
indicate greater than 20-millivolt pipe-to-soil potential difference across the flange. 
(Note that this test may not be valid if the pipe on each side of the insulator is in contract 
through interconnection piping or through contacts to the electrical grounding system.) 
If shorts are detected the Contractor shall assist the Engineering Manager in finding 
partial shorts or shorted bolts. All disassembly and re-assembly necessary to gain 
approval from the Engineering Manager shall be done at the Contractor's expense. 

4.05 PIPELINE CONTINUITY 

A. Responsibility: The District's Corrosion Engineer shall test the continuity of all sections 
of buried steel pipe that contains non-welded pipe joints or mechanical joints or fittings. 
All such joints are required to be bonded per this specification. Bonded DIP also 
requires continuity testing. 

B. Test Method: Resistance shall be measured by the linear resistance method. A direct 
current shall be impressed from one end of the test section to the other (test station to 
test station) using DC power supply (battery). A voltage drop is measured with the 
direct current applied. The resistance (R) is calculated using the equation R = dV/1, 
where dV is the voltage drop and I is the current. 

C. Acceptance: Acceptance is reasonable comparison of the measured resistance with the 
calculated or theoretical resistance. The measured resistance shall not exceed the 
theoretical resistance by more than 30%. The Contractor shall submit calculations of 
the theoretical resistance and the measured resistance for each section of pipe tested. 

D. Deficiencies: If discontinuity or high resistance is found between sections of pipe tested, 
it is the Contractor's responsibility to locate, excavate, and repair all bonds that are 
found to be discontinuous. Continuity tests shall be repeated after repairs are made. 
Note: Discontinuities may be difficult and expensive to locate and may require several 
excavations to expose pipe joints and attach temporary test leads for progressive 
continuity testing. Accordingly, the Contractor shall exercise due care in installing 
continuity bonds and shall schedule continuity testing as early as possible so that 
discontinuity location and repairs, if necessary, do not conflict with road paving 
operations. 

4.06 TEST STATIONS 

A. Responsibility: The Engineering Manager will inspect all test station installations for 
compliance with this specification. The Engineering Manager will test all wires for 
continuity and proper connection. 

B. Test Method: Test stations will be visually inspected. Wire continuity will be tested by 
potential and resistance measurements. 
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C. Acceptance: Installation in accordance with this specification and good workmanship 
and verification that all wires are properly connected. 

4.07 WAX TAPE COATING 

A. Responsibility: The Engineering Manager shall inspect all completed wax tape wrapping 
for compliance with these specifications prior to backfilling. 

B. Test Method: Inspection shall be visual. 

C. Wax Tape Acceptance: Wax tape applications shall be accepted if: the application 
conforms with this specification; there are no voids or gaps under the wax tape; stud­
ends, nuts, couplings rods and all irregular surfaces are individually wrapped such that 
there is complete coverage with the petrolatum material; the outer wrap is complete and 
tightly adhering to the wax tape; and the application is done in a good workman-like 
manner. 

D. Supplementary Lining Acceptance: Internal supplementary linings must cover the 
specified length of pipe and must be well bonded to the substrate and free of voids or 
damage. 

4.08 CASING ISOLATION 

A. Responsibility. The Engineering Manager shalt test the isolation between the carrier 
pipe and the casing and verify that there is no metallic contact between the two 
structures. 

B. Method. Two test methods are required. Structure-to-soil potentials of each structure 
shall differ by more than 30 millivolts with the reference cell located in the same place. 
Resistance between the two structures, measured with a megger or other suitable 
resistance meter, shall exceed 25 ohms. Additional or alternate test methods 
recommended by the Contractor shall be approved by the Engineering Manager. 

C. Notification for Testing. The Contractor shall notify the Engineering Manager at least 
five (5) days in advance of plans to test isolation between the carrier pipe and the 
casing. 

D. Acceptance. Complete metallic isolation is required. Under no conditions will a metalllc 
short between the carrier pipe and the casing be allowed. 

4.09 DEFICIENCIES 

Deficiencies: Any deficiencies or omissions in materials or workmanship found by these tests 
shall be rectified by the Contractor at his expense. Deficiencies shall include but are not limited 
to: broken or missing test leads; improper or unclean wire trench backfill; inadequate pipeline 
continuity; shorted or partially shorted insulators or casings; lack of 18-inch slack wire in at-grade 
test boxes; improperly mounted or located test boxes; improper wire identification; poorly applied 
wax tape or supplementary lining; and other deficiencies associated with the workmanship, 
installation and non-functioning equipment. 
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SECTION 13200 

FACTORY-BUILT PRESSURE REGULATING STATION 

PART1 GENERAL 

1.01 DESCRIPTION - SCOPE OF WORK 

A. The contractor shall furnish and install one (1) - above-ground pressure regulating 
station, factory built, factory dellvered, with all necessary internal piping, valves, fittings, 
supports, control valves, meter and other necessary appurtenances as shown on the 
plans and specified herein. 

8. The station shall be complete when delivered and will not require internal contractor 
construction except to install the power service, if required, through the service conduit 
provided for that purpose and to connect the main water service to the required points 
and other work as may be listed in the Section for CONTRACTORS INSTALLATION 
REQUIREMENTS. 

1.02 CONTRACTOR INSTALLATION REQUIREMENTS 

The contractor shall be required to offload the station and set the station on the foundation 
designed by the engineer shown in the plan set. The foundation shall be built by the contractor 
and as directed by the engineer. Following setting of the station, the contractor will be required 
to anchor the station to the foundation. The contractor shall supply the anchor bolts. 

1.03 CONTRACTORS RECOGNITION OF AVALID EQUIPMENT PROPOSAL 

A. To avoid a displacing of responsibility, the Pressure Regulating Station manufacturer 
alone shall propose to contractors on the assembled equipment covered by thls section 
of these contract documents. Said manufacturer's proposal must be signed by an officer 
of the manufacturing company. 

8. Bidding Contractors are instructed NOT to accept or base their bid on equipment 
proposals from a representative, third party agent or intermediary. 

C. The Contractors shall provide electronically to the Engineer of Record an un-priced 
Equipment Proposal from any proposing manufacturers, doing so to ensure those 
proposals are direct from and signed by each proposing manufacturer. 

1.04 MANUFACTURER'S RESPONSIBILITY FOR PERFORMANCE 

The Specifications and Drawings for the Factory-built equipment do not necessarily include all 
the details for the design and fabrication for the factory-built equipment. The Drawings are 
generally schematic but the specifications do call out strict requirements to known methods, 
components and assemblies that must be in a full, complete and functional Pressure Regulating 
Station. As such, the Manufacturer shall accept and hold complete responsibility for the 
functlonality of the Pressure Regulating Station and its workings. 
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1.05 SPECIFIED MANUFACTURER 

The equipment specified and shown shall be manufactured and provided by Engineered Fluid, 
Inc. as equipment standard to the Owner so as to match performance and serviceability of 
equipment in the system and currently in operation. This equipment is offered by Dale 
Huntington, of Huntington & Associates at 760-751-2278. 

1.06 SUBMITTAL 

A. Equipment submittals shall be bound and in a minimum of two (2) hard paper copy 
bound and two (2) electronic copies on CD. The submittals shall contain a minimum of 
two (2) full size drawings, size 24" x 36"; one (1) each covering the pressure regulating 
station and the electrical control schematic. The pressure regulating station drawing 
shall be specific to this project, in at least three (3) different views, be to scale and 
illustrate the National Electrical Code (NEC) clearances per Section 110-26 of the Code. 
The submittal booklets will be complete with data sheets covering all major components 
that make up the pressure regulating station and the UUETL file number under which 
the manufacturer is listed, service department personnel statement as detailed in the 
specifications and be complete with the manufacturer's formal warranty policy. The 
submittal booklets shall be complete with a full size photocopy of the 
manufacturer's combination UUmanufacturer logo Packaged Pumping Systems 
label. 

B. Two (2) submittal reviews of this item will be accomplished at no cost to the submitting 
contractor. However, all subsequent reviews will be charged to the submitting contractor 
at the design engineer's standard hourly billing rate. 

1.07 QUALITY ASSURANCE 

The equipment furnished shall be designed, constructed, and installed in accordance with the 
best practices and methods and shall operate satisfactorily when installed as shown on the 
contract drawings and operated per manufacturer's recommendations. 

1.08 THIRD PARTY INSPECTION LISTING 

The station manufacturer shall be required to affix to the station an UNDERWRITERS 
LABORATORIES (UL) LABEL attesting to the compliance of the station equipment under the 
PACKAGED PUMPING SYSTEMS (QCZJ) UL Listing Category and/or INTERTEK TESTING 
SERVICES (ETL) LABEL attesting to the compliance of the station equipment under 
PACKAGED PUMPING SYSTEMS. The ETL label shall state the station conforms to UL STD 
778 and is certified to CAN/CSA STD C22.2 NO. 108. 

1.09 SHIPPING AND DELIVERY 

A. The spec[fied equipment shall be delivered by the manufacturer FOB DESTINATION 
and thereby the station manufacturer shall hold the full responsibility for the condition 
and completeness of the equipment upon its delivery. 
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B. The Engineering Manager shall hold the right to inspect the equipment prior to unloading 
and setting so as to assure the quality and condition of the equipment is in no way 
deficient. 

C. If in the view of the Engineering Manager, the equipment is deficient when delivered, 
delivery shall be refused. 

1.10 SPECIFIED COMPONENTS 

Within the body of this specification and on the drawings, certain components are listed by 
name and/or model number for at least One (1) manufacturer's specific product. As such, no 
"OR EQUAL" is listed or allowed where at least the one manufacturer is listed. These listed 
components have been chosen because of the Engineering Manager's and Owner's knowledge 
of and experience with these listed components. No other components other than those listed 
are acceptable. 

1.11 FACTORY START-UP AND TRAINING SERVICE 

A Without exception, the station manufacturer is directly responsible for station start-up 
and operator training. Third party contractors, agents or representatives are not to be 
allowed to start up the station nor the equipment therein. As such; 

1. Start-up Factory Service Technician shall be a regular employee of the station 
manufacturer. 

2. The manufacturer shall provide two (2) copies of the complete Operation & 
Maintenance Manual in electronic form. 

1.12 MANUFACTURER'S WARRANTY 

A The warranty is the sole responsibility of the station manufacturer and that 
manufacturer's warranty shall be provided in written form, being placed in both the 
Submittal documents covering the specified equipment and the O&M manuals provided 
with that equipment. 

B. It is required the station warranty provide the Owner with a single source responsibility 
for all components specified herein and the system as a whole. That single source shall 
be none other than the station manufacturer. Third party suppliers, service contractors, 
"Pass-through" warranties and service by the representative are not acceptable. 

C. Said manufacturer's warranty shall at a minimum cover: 

1. A period of one (1) year commencing upon successful start-up, after authorized 
manufacturer's start-up, not to exceed eighteen (18) months from the date of 
shipment. 

2. The warranty period shall be inviolate regardless of any component manufacturer's 
warranty for equipment and components within the station. 

3. The manufacturer's warranty shall cover all equipment, components and systems 
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provided in or with the station by the manufacturer of the station, exclusive of 
those components supplied by and/or installed by others independent of the 
manufacturer of record for this station. 

4. The warranty shall provide for the station manufacturer to bear the full cost of labor 
and materials for replacement and/or repair of faulty or defective components so 
there shall be no cost incurred by the Owner for this work during the warranty 
period. 

5. The manufacturer's warranty policy is amended only by the items considered 
consumable, i.e., light bulbs, lubricants and other maintenance items consumed by 
usage. 

6. No assumption of contingent liabilities for any component failure during 
manufacturer's warranty is made. 

7. The warranty pertains only where the equipment has been operated in strict 
accordance with the manufacturer's instructions and requirements. Evidence of 
misuse or modification to the equipment voids the warranty. 

If the submitted written manufacturer's warranty does not meet the minimum requirements set 
forth above, that submittal will forthrightly be rejected. 

1.13 GENERAL LIABILITY INSURANCE 

A. The pressure regulating station manufacturer shall furnish premises/operations and 
products/completed operations general liability insurance from an insurance company 
with a rating of A-V according to the most recent Best's Key Rating Guide, in an amount 
equal to $10,000,000 per occurrence. 

B. The insurance certificate must be included with the manufacturer's submittal. The 
coverage must be provided by an insurance carrier licensed and admitted in the state of 
manufacture. 

PART2 PRODUCTS AND COMPONENTS 

2.01 TILT-BACK, ON GRADE EQUIPMENT COVER AND BASE 

The pressure reducing valves and related equipment shall be provided complete to the jobsite 
ready for connection of the inlet and outlet piping and electrical connection. The station shall be 
made of a steel welded base and tilt-back fiberglass covers. 

2.02 TILT-BACK EQUIPMENT BASE 

A. The equipment base shall be one completed unit when delivered. Field welding to 
complete the structure or attach the internal piping system will not be acceptable. 

8. The steel plate and structural shapes used must be adequate to meet the purpose for 
which they are intended plus the additional stresses from the lifting and setting of the 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

FACTORY-BUILT PRESSURE REGULATING STATION 
13200-4 



equipment. The equipment base design shall accommodate both lifting from above the 
unit by a hoist or crane and lifting from below by a fork lift. 

C. The plate steel employed throughout the equipment base shall meet or exceed the 
requirements for ASTM A-36. The structural shapes (channels and angles) shall be of 
the thickness/weight as shown on the plans for this item and shall meet or exceed the 
requirements for ASTM A-36. The design of all members shall be in accordance with the 
recommended practice for design as specified in the MANUAL OF STEEL 
CONSTRUCTION, published by the American Institute of Steel Construction, Inc. 

2.03 TILT-BACK EQUIPMENT COVER 

A. The equipment enclosure shall be a hand layup, molded fiberglass cover of the size and 
shape shown. The cover shall match the size of the equipment base so to overlap the 
edges of the Equipment Base when lowered over it. 

B. The Equipment Cover shall contain the following elements in its fabrication: 

1. Resins - Resins shall be thermosetting, medium reactivity, rigid fire resistant 
polyester containing maximum monomer content of 42% and a maximum of 11 % 
Thixotropic additive. 

2. Glass Fiber - Glass Fiber reinforcement shall be K filament type E Borosilicate 
glass having high performance chrome-complex or silane finish compatible with 
polyester resins. 

3. Gelcoat - Exterior surface coating shall be ultraviolet light stabilized, weather 
resistant, polyester base containing fade resistant color pigments, and such inert 
extenders as are appropriate to maintain total pigment volume concentration less 
than 20%. 

4. Interior Coating - Interior laminate coating when required shall be a pigmented heat 
resistant high gloss polyester base surfacing sealer. 

C. The equipment cover shall be attached to the Equipment Base by hinges at one end. A 
minimum of three (3) butt type hinges shall be used and each hinge will have a removable 
hinge pin. The hinges will be affixed to the cover by bolting and be complete with a full 
span aluminum backing bar. Bolts and nuts of the hinging system will not directly bear on 
the fiberglass cover, but bear only on each hinge and the backing bar. The hinges will 
allow the cover to open fully to expose all interior equipment. 

D. Two (2) inert gas over oil spring-loaded opening assist automatic cylinders shall be 
attached to each equipment cover and the equipment base to counterbalance the weight 
of the fiberglass cover and ease the opening and closing function. The cylinders shall 
have an internal orifice controlled valve that dampens the extension motion but that 
permits un-dampened compression. 

E. The equipment cover shall be secured from unauthorized entry by a simplex, weather 
resistant padlock system. Where more than one (1) cover is used or more than one (1) 
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station is supplied, the padlocks will be keyed alike. Two (2) keys will be provided for each 
padlock, with each set of keys on a key ring complete with the manufacturer's 
identification and service telephone number. 

F. The Equipment Cover shall be complete with a minimum of one (1) galvanized lifting 
handle. The handle will be affixed to the long side of the cover. The handle will be so 
located as to allow the equipment enclosure cover to be easily tilted to expose 
completely the mechanical/electrical equipment contained therein. The handle will be 
bolted through the cover and through an aluminum backing bar. 

2.04 FLOORDRAINS 

The station shall have 2 floor drains in opposing corners as shown on the drawing. The floor 
drains shall be a 2" grated opening with 2" I.D threaded hub for connection of a drain line up 
under the station floor. 

2.05 PIPING-TRANSMISSION 

A. The piping shall conform to AWWA Standard C-200. 

B. Piping shall be steel and conform to material specification ASTM A-53(CW) for nominal 
pipe size four (4) inch and smaller and ASTM A-53(ERW) Grade B for nominal pipe size 
five (5) inches and larger. Steel butt-welding fittings shall conform to material 
specification ASTM A-234 Grade WPB and to the dimensions and tolerances of ANSI 
Standards B16.9 and B16.28 respectively. 

C. Forged steel flanges shall conform to material specification ASTM A-105 Class 60 
and/or ASTM A-181 for carbon steel forgings and to the dimensions and tolerances of 
ANSI Standards 816.5 as amended in 1992 for Class 150 and Class 300 flanges. 

D. The piping sizes shall be as shown on the drawing. 
Size 10-inch and below - Schedule 40 
Size 12-inch thru 20-inch - Standard weight (.375" wall) 

2.06 PIPE WELDING 

A. All pipe welds shall be performed by certified welders employed by the pressure 
regulating station manufacturer. As part of the equipment submittal, the station 
manufacturer shall provide copies of the welding certificates of the employees who are 
to perform the pipe welds. 

B. Shop welders shall be certified in accordance with ASME BPVC Section IX or AWS 
01 .1. Certification shall be done by an independent testing laboratory giving certification 
for the weld positions for which the tests were performed. 

2.07 PIPE SURFACE PREPARATION 

All piping inside and outside surfaces shall be prepared by grit blasting, or other abrasive 
blasting, prior to any welds taking place to minimum SP-6 finish. 
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2.08 PIPE CUTIING 

A. Piping of 4" diameter and smaller may be cut by saw. 

B. Piping of 6" diameter and larger shall be bevel cut, and Oxyfuel or Plasma-arc cutting 
techniques shall be used to assure and facilitate bevel pipe cuts. 

2.09 SADDLE CUTS AND WELDS 

A. Saddle cuts in pipe made in preparation for a saddle weld of a pipe at an angle to a pipe 
shall be made with numerically controlled, plasma cutting machines. Similarly, saddle 
end cuts to pipes to make a saddle mating piece shall be done with the same 
numerically controlled plasma cutting equipment. 

B. When the two saddle cut pieces are mated and welded with the MIG process, the 
internal finished weld shall be smooth and free of inclusions, crevices and other 
corrosion sites. 

2.10 PIPE WELDING TECHNIQUES 

A. Pipe welds shall be performed by metal added, inert gas shielded arc welding (MIG) 
techniques wherein the weld heat settings, the wire feed speed and the traverse speed 
of the work below the welding are numerically set to assure proper weld fusion and 
penetration and repeatable welds. 

B. In all cases, short circuit transfer, spray transfer or pulse-arc transfer modes of the gas 
metal arc welding process shall be used. 

C. When utilizing the short circuit mode, shielding gas consisting of 50% carbon dioxide 
and 50% argon gas shall be used. When utilizing the spray or pulse-arc transfer modes, 
a shielding gas consisting of 5% carbon dioxide and 95% argon shall be used. 

D. In all cases, welding wire with a minimum tensile strength of 70,000 psi shall be 
employed. 

E. All flange welds and butt welds of equal size pipe shall be a single continuous nonstop 
weld around the complete circumference of the pipe. Whenever possible, vertical up 
weld passes will be applied to all pipe welds. No vertical down weld passes will be 
allowed. 

F. Completed pipe welded assemblies shall create no internal obstruction, restriction or 
create any unintended sources of water deflection. 

G. Piping of 6-inch diameter and larger shall require a minimum of two (2) weld passes to 
complete each weld. The first pass, or root pass, shall be applied at the bottom of the 
bevel cut using the short circuit transfer welding mode, and the second pass, or cap 
pass, shall be applied over the root pass using the spray or pulse arc transfer welding 
modes to insure that at a minimum the total weld thickness shall be equal to thinnest of 
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the two pieces being welded together. 

H. The pipe shall be sand blasted, as specified elsewhere, before pipe weld and after pipe 
weld, before fusion bonded epoxy is applied. 

2.11 WELD STANDOFFS 

A. No welding shall be performed on fusion bonded coated piping after the coating process 
has been performed. 

B. Where any piping is to be welded after the application of fusion bonded epoxy coating to 
the inside of the pipe, at the point of the weld, a weld standoff must be welded to the 
pipe prior to the coating. The weld shall be made to the standoff and not onto the pipe. 

2.12 FLOOR/WALL PENETRATION COATING PROTECTION SLEEVE 

A. Where a fusion bonded epoxy interior coated pipe passes through the steel base, prior 
to fusion bonded coating of that pipe, a pipe sleeve shall be welded over the pipe in the 
area where the pipe passes through the steel sheet. 

B. The sleeve shall be one-half (1/2) inch thickness and fit closely over the transmission 
pipe. The sleeve shall be seal welded to the transmission pipe at each end with a full 
and continuous fillet weld. 

C. Following the welding of the sleeve to the transmission piping, the sleeve welds and the 
sleeve shall be grit blasted to an SP-6 finish so the pipe is prepared for fusion bonded 
epoxy coating by the process specified elsewhere in these documents. 

2.13 PIPE SUPPORTS 

A. Pipe supports by minimum sizing for: 

1. 8" and smaller piping shall be 2" x 3" x 3/16" wall rectangular tubing; 

2. 10" and larger piping shall be 3" x 4" x 1/4" wall rectangular tubing; 

B. Pipe supports are to be fully welded at both end points to the pipe and steel floor where 
required. 

C. Where components are to be supported and may require disassembly at some time, the 
supports for these components shall be welded at the bottom and bolted at the top by 
use of a bolt yoke welded to the top of the support and bolted into the flange connection 
picking up at least three bolts. 

2.14 FUSION BONDED EPOXY INTERNAL PIPE COATING 

A. The internal surfaces of piping to be fusion bonded coated shall be grit blasted to an SP-
10 finish with the finish profile required by the coating material manufacturer. 
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B. The internal, wetted surfaces of the steel transmission piping shall have applied to it a 
Fusion Bonded Epoxy Coating on the interior pipe surface. The coating shall be applied 
and meet the testing requirements of Table 1 and Table 2 with the exception of Table 2 
section 7 per AWWA C-213. 

C. The powder coating product shall be National Sanitation Foundation (NSF) Standard 61 
certified material. 

D. The epoxy powder coating shall be Powdura NSF-61 ELSB-80003 from Sherwin 
Williams. 

E. Prior to shipment of the station, the station manufacturer shall provide in writing to the 
Engineer certification that the fusion bonded epoxy coating has been applied to all 
internal surfaces of the steel piping using the proper method. Said certification shall 
show under the station manufacturer's letterhead: 

1. Date of application; 

2. Material manufacturer and product designation including a product data sheet for 
the coating; 

3. Applier of the fusion bonded coating, name, address and phone number; 

4. Notarized signature of an officer of the station manufacturing company stating the 
fusion bonded epoxy coating was applied to AWWA Standard C213-91 or the latest 
revision. 

2.15 COATINGS -CORROSION PROTECTION 

A. All interior and exterior surfaces of the exposed steel structure, transmission piping, and 
fittings shall be grit blasted equal to commercial blast cleaning (SSPC-SP6). Following 
fabrication all exposed surfaces of the station, interior and exterior shall be coated 
according to the following requirements. 

8. Weldment Prime Coating: Alt weldments will be pretreated by hand to provide additional 
corrosion protection using the same product as the base coat. Following the 
pretreatment full coating application shall take place. 

C. Base Coating: The base coating shall take place immediately after surface preparation. 
The protective coating shall consist of a two-component, high solids, high build, fast 
drying epoxy system for protection and finishing of steel and having excellent corrosion 
resistant properties. The epoxy system shall be self-priming and require no intermediate 
coatings. 

D. Top Coating: Following the base coating application, a full finish coating application 
shall take place. The protective coating shall consist of a two-component, high solids, 
high build, fast drying epoxy system for protection and finishing of steel and having 
excellent corrosion resistant properties. The epoxy system shall be self-priming and 
require no intermediate coatings. The base and finish coats shall provide a total dry mil 
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thickness of 8.0 mils. 

E. Post-Assembly Coating: Following assembly and just prior to shipping, there shall take 
place a thorough cleaning of the floor of the station followed by a rolled on coating of the 
two part epoxy coating to cover over any scuffing or scaring that might have occurred 
during assembly. 

2.16 SERVICE CONNECTIONS ON INTERNAL PIPING 

All plumbed devices within the station eventually requiring service, such as meters, control 
valves, shall be easily removed from the piping by the presence of appropriately placed and 
sufficient quantity of adaptors and couplings as shown on the drawings; no less than the 
quantity of couplings and adaptors shown shall be allowed. 

2.17 RESTRAINING POINTS 

The main inlet and outlet piping to the station shall each be provided with two (2) or four (4) 
restraining points as welded on "eyes" or similar device welded to the underside/wall of the base 
as shown to facilitate the attachment of joint restraint tie rods or other device to be used in 
retarding any pipe movement at the connections. 

2.18 COMPRESSION COUPLINGS 

A. The station piping shall include a variety of compression type, flexible coupling to 
prevent binding and facilitate removal of associated equipment. These couplings are to 
be where shown on the plans. In lieu of a compression coupling, a flanged coupling 
adapter (FCA) may be used. 

B. All compression couplings or flanged coupling adapters (FCA), and flexible 
connectors/expansion joints shall include a minimum of two (2) zinc coated steel 
threaded rods across the joint with appropriate bolted restraining points. 

2.19 LINE PRESSURE GAUGES 

A. Pressure gauges shall have a built-in pressure snubber and have 4-1/2" minimum 
diameter faces and turret style case, black fiberglass-reinforced thermoplastic with a 
clear acrylic window with Buna-N gasket. The movement shall be rotary; the bourdon 
tube shall be copper alloy C-type. The gauge shall have a 1/4" MNPT lower mount 
process connection and contain a 0.6mm copper alloy restrictor. Combination pressure 
gauge range and scale graduations shall be in psi and feet of water as follows: 

B. Gauge ranges shall be established by the Engineer for each of the inlet and outlet 
gauges for each pressure regulating station. The outlet gage must have a range that will 
allow highest inlet pressure without over pressure occurring. 

C. All gauges will be panel mounted off the pipeline and be connected to their respective 
sensing point. The gauge trim tubing shall be complete with both isolating and vent 
valves and the tubing shall be so arranged as to easily vent air and facilitate gauge 
removal. Gauges mounted directly to the pipeline or at the sensing point will not be 
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accepted. 

D. Gauge ranges, markings and gauge location shall be identified in the submittal 
documents. 

2.20 STATIC AND SENSING LINES 

A All gauge, switch and transmitter sensing lines shall be minimum 1/4" OD stainless steel 
tubing run from the sensing point and a ball valve to the point of device mounting. 

8. The pilot tubing shall be run in a workmanlike manner with elastomeric/stainless steel 
mounting straps to securely hold the tubing to be free of stress and vibration. The 
alignment and organization of the sensing lines shall be continuously rising. 

2.21 SAMPLE TAP 

A single, right angle outlet, smooth nose, brass sample tap shall be affixed to the manual vent 
ball valve for sample tap. 

2.22 HOSE BIBB WITH VACUUM BREAKER 

There shall be provided a standard hose bibb with valve and vacuum breaker on the outlet 
piping. The hose bibb connection shall be through a pressure regulator if the outlet header 
pressure would exceed 60 psi. 

2.23 BALL VALVE CURB STOP 

A. The valve ends shall be integral or secured with adhesive to prevent unintentional 
disassembly. The seats and stem 0-rings shall be EPDM. The brass that comes in 
contact with potable water shall contain no lead and conform to AWWA CBOO. The ball 
shall be fluorocarbon-coated brass. The letters "NL" shall be cast into the main body for 
lead-free identification. The valves will be female iron pipe thread by female iron pipe 
thread. Maximum working pressure shall be 300 PSI. The valve shall be certified to 
NSF/ANSI Standard 61 and Standard 372. The valves shall be supplied with a handle. 

8. Valve manufacturer: Ford Meter Box model 811 

2.24 ISOLATING GATE VALVE 

A. The isolating valve as shown shall be a full ported gate valve meeting the requirements 
of AWWA C-515. The body, bonnet, wedge and seal plate shall be ductile iron in 
accordance with ASTM A536. The wedge shall be totally encapsulated in EPDM rubber. 
The bonnet gasket, wiper ring, 0-ring stem seals and 0-ring gland seal shall be ASTM 
D2000 8una-N nitrile rubber. All fasteners are to be 304 stainless steel. The valve shall 
be epoxy coated in accordance with ANSI/AWWA C550. The valve shall have NSF 61 
and NSF 372 approval. The valves are to be non-rising stem with handwheel operator, 
opening left. The valve body shall be flanged and drilled to ANSI 816.1, Class 125 with 
a maximum working pressure rating of 250 psi. 
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B. Valve manufacturer: AVK Series 65 

2.25 HYDRAULIC ACTUATED CONTROL VALVES-PRESSURE REDUCING VALVES 

A. The valve configuration as shown shall be hydraulically operated, single diaphragm 
actuated. The valve shall consist of three major components: the body with seat 
installed, the cover with bearing installed, and the diaphragm assembly. The diaphragm 
assembly shall be the only moving part and shall form a sealed chamber in the upper 
portion of the valve, separating operating pressure from line pressure. Packing glands 
and/or stuffing boxes are not permitted and there shall be no pistons operating the main 
valve or pilot controls. Valve body and cover shall be epoxy coated and holiday tested 
after the coating is applied. The stainless steel seat with integral bearing shall be of the 
solid, one piece design. 

B. The diaphragm assembly shall contain a non-magnetic stainless steel stem of sufficient 
diameter to withstand high hydraulic pressures. The stem shall be fully guided through 
its complete stroke by a removable bearing in the valve cover and an integral bearing in 
the valve seat. No center guides shall be permitted. The stem shall be drilled and tapped 
in the cover end to receive and affix such accessories as may be deemed necessary. 

C. The flexible, non-wicking, FDA approved diaphragm shall consist of nylon fabric bonded 
with synthetic rubber compatible with the operating fluid. The diaphragm shall be fully 
supported in the valve body and cover by machined surfaces which support no less than 
one-half of the total surface area of the diaphragm in either the fully open or fully closed 
position. 

D. The pressure reducing pilot control shall be a direct-acting, adjustable, spring-loaded, 
normally open, diaphragm valve designed to permit flow when controlled pressure is less 
than the spring setting. The pilot control is held open by the force of the compression on 
the spring above the diaphragm and it closes when the delivery pressure acting on the 
underside of the diaphragm exceeds the spring setting. The pilot control system shall 
include a fixed orifice. 

E. A valve position indicator shall be installed on the main valve cover and shall consist of a 
brass indicator rod fastened to the main valve stem which moves up and down inside a 
clear Pyrex tube contained in a bar brass housing open on two sides to permit clear 
vision of the brass indicator rod. 

F. The pilot control system shall include CK2 isolation valves and "Y" strainer. 

G. The pilot system shall include an opening and closing speed control on all valves. 

H. The valve shall be equipped with a downstream pressure gauge. 

I. The Control Valve shall be a Cla-Val Model 90G-01 BCSYPVKC. 

2.26 HYDRAULIC ACTUATED CONTROL VALVES - PRESSURE RELIEF VALVES 
(WHEN APPLICABLE) 
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A. The valve configuration as shown shall be hydraulically operated, single diaphragm 
actuated. The valve shall consist of three major components: the body with seat 
installed, the cover with bearing installed, and the diaphragm assembly. The diaphragm 
assembly shall be the only moving part and shall form a sealed chamber in the upper 
portion of the valve, separating operating pressure from line pressure. Packing glands 
and/or stuffing boxes are not permitted and there shall be no pistons operating the main 
valve or pilot controls. Valve body and cover shall be epoxy coated. The stainless steel 
seat with integral bearing shall be of the solid, one piece design. 

B. The diaphragm assembly shall contain a non-magnetic stainless steel stem of sufficient 
diameter to withstand high hydraulic pressures. The stem shall be fully guided through 
its complete stroke by a removable bearing in the valve cover and an integral bearing in 
the valve seat. No center guides shall be permitted. The stem shall be drilled and tapped 
in the cover end to receive and affix such accessories as may be deemed necessary. 

C. The flexible, non-wicking, FDA approved diaphragm shall consist of nylon fabric bonded 
with synthetic rubber compatible with the operating fluid. The diaphragm shall be fully 
supported in the valve body and cover by machined surfaces which support no less than 
one-half of the total surface area of the diaphragm in either the fully open or fully closed 
position. 

D. Pilot controlled sensing shall be upstream of the pilot system strainer so accurate control 
may be maintained if the strainer is partially blocked. 

E. The pressure relief pilot shall be a direct-acting, adjustable, spring-loaded, diaphragm 
valve designed to permit flow when controlling pressure exceeds in the adjustable spring 
setting. The pilot control is normally held closed by the force of the compression on the 
spring above the diaphragm and it opens when the pressure acting on the underside of 
the diaphragm exceeds the spring setting. The pressure relief valve shall be supplied 
with the Dura-Kleen® stem (KO option). 

F. A valve position indicator shall be installed on the main valve cover and shall consist of a 
brass indicator rod fastened to the main valve stem which moves up and down inside a 
clear Pyrex tube contained in a bar brass housing open on two sides to permit clear 
vision of the brass indicator rod. 

G. The pilot control system shall include CK2 isolation valves. 

H. The pilot system shall include closing speed control on all valves. 

I. The valve shall be equipped with a upstream pressure gauge. 

J. The Control Valve shall be a Cla-Val Model 50G-01 BSPVKCKD. 

2.27 COMBINATION AIR RELEASENACUUM VALVES 

A. The air release & vacuum break valve shall be of the compact single chamber design 
with solid cylindrical H.D.P.E. control Floats housed in a tubular Stainless Steel Body 
with epoxy powder coated Mild Steel or Stainless Steel ends secured by means of 
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Stainless Steel Tie Rods. The valve shall have an integral 'Anti-Shock' Orifice 
mechanism which shall operate automatically to limit transient pressure rise or shock 
induced by closure to 1.5 x valve rated working pressure. The intake orifice area shall be 
equal to the nominal size of the valve i.e., a 150mm (6") valve shall have a 150mm (6") 
intake orifice. Large or[fice sealing shall be effected by the flat face of the control float 
seating against a EPDM rubber 'O' ring housed in a dovetail groove circumferentially 
surrounding the orifice. Discharge of pressurized air shall be controlled by the seating & 
unseating of a Small Orifice Nozzle on a EPDM rubber seal affixed into the control float. 
The Nozzle shall have a flat seating land surrounding the orifice so that the damage to 
the rubber seal is prevented. The valve construction shall be proportioned with regard to 
material strength characteristics, so that deformation, leaking or damage of any kind 
does not occur by submission to one and half times the designed working pressure. The 
valve design shall incorporate an over pressure safety feature that will fail without an 
explosive effect, such as is normally the case when highly compressed air is released 
suddenly. The feature shall consist of easily replaceable components such as Gaskets, 
Seals or the like. Connection to the valve inlet shall be facilitated by a screwed NPT 
male end. 

8. The Air ReJeaseNacuum Valve shall be a Vent-0-Mat Model RSX. 

2.28 PRESSURE TESTING 

A. When the station plumbing is completed, the pressure piping within the station (including 
valves, control valves, and fittings), connections as make up the entire system shall be 
hydrostatically tested at a pressure of 150 psi or a pressure equal to the lowest test 
pressure rating of the equipment within the tested system, whichever is lesser pressure. 
The test pressure shall be applied for a minimum of 20 minutes, during which time all 
joints, connections and seams shall be checked for leaking. Any deficiencies found shall 
be repaired and the system shall be retested. 

B. The results of this testing shall be transmitted in writing to the Engineer prior to shipment 
of the station and shall note test pressure, time at full pressure and be signed by the 
Quality Control Manager or test technician. 

2.29 TELEMETRY CONTROL INTERFACE PANEL (WHEN APPLICABLE) 

A. It will be the responsibility of the station manufacturer to provide the following as an 
adjunct to the supplied telemetry equipment. 

1. 1" telemetry entrance conduit complete to telemetry panel. 
2. Size 12" x 12" NEMA 1 telemetry interface panel. 
3. Separate 120 volt single phase power circuit in conduit to the telemetry interface 

panel. 
4. Telemetry control circuits made up and in conduit from main control panel to 

telemetry interface panel terminal strip. 
5. Metal framing channel to mount telemetry equipment. 

2.30 ELECTRICAL CONDUIT AND WIRING (WHEN APPLICABLE) 
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A. All service entrance conduits power and signal, shall be rigid steel conduit, individually 
sized to accept the inbound service conductors and telemetry/telephone/radio cables. 

B. These service entrance conduits shall be installed from the main power or control panel 
through the capsule steel sidewall or the building floor and terminate exterior to the 
equipment enclosure as a thread hub. The service entrance exterior conduit connection 
points shall be capped or plugged for shipment. 

C. All wiring within the equipment enclosure and outside of the panel enclosures shall be run 
in conduit except where watertight flexible conduit is properly used to connect fan motors, 
solenoid valves, limit switches, etc., where flexible connections are best utilized. 

D. Devices and appliances where furnished by the original manufacturer and being equipped 
with a UL approved rubber cord and plug, may be plugged into a receptacle. 

E. Equipment enclosure conduits shall be rigid, heavy wall, Schedule 40 PVC with solvent 
weld moisture-proof connections, in minimum size 3/4-inch or larger, sized to handle the 
type, number and size of equipment conductors to be carried. 

F. The conduiting shall be in compliance with Article 347 of the National Electrical Code and 
NEMA TC-2, Federal WC-1094A and UL-651 Underwriters Laboratory Specifications. 

G. Where flexible conduit connections are necessary, the conduit used shall be Liquid-tight, 
flexible, totally nonmetallic, corrosion resistant, nonconductive, U.L. listed conduit sized to 
handle the type, number and size of equipment conductors to be carried - in compliance 
with Article 351 of the National Electrical Code. 

H. Motor circuit conductors shall be sized for load. All branch circuit conductors supplying a 
single motor of one (1) horsepower or more shall have an ampacity of not less than 125 
percent of the motor full load current rating, dual rated type THHN/THWN, as set forth in 
Article 310 and 430-8 of the National Electrical Code, Schedule 310-13 for flame retardant, 
heat resistant thermoplastic, copper conductors in a nylon or equivalent outer covering. 

I. Control and accessory wiring shall be sized for load, type MTW/AWM (Machine tool 
wire/appliance wiring material) as set forth in Article 31 O and 670 of the National Electrical 
Code, Schedule 310-13 and NFPA Standard 79 for flame retardant, moisture, heat and oil 
resistant thermoplastic, copper conductors in compliance with NTMA and as listed by 
Underwriters Laboratories (AWM), except where accessories are furnished with a 
manufacturer supplied UL approved rubber cord and plug. 

2.31 GAUGE PRESSURE TRANSMITTERS (WHEN APPLICABLE) 

A. Pressure transmitters shall be supplied to measure inlet and outlet pressure. The 
transmitters shall sense gauge pressure and transmit a 4-20 mA de signal. The instruments 
shall measure pressure of a predetermined span. Range is to be fully adjustable throughout 
using allowable span and range limits. The accuracy shall be ±0.20% of span. 

B. Each transmitter shall provide an analog output and include a standard LCD with 
pushbuttons to provide Intelligent transmitter configuration directly from the on-board 
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pushbuttons. The two-line digital indicator shall display the measurement in any selected 
units. The pushbuttons shall provide calibration of zero and span, setting of linear output, 
forward or reverse direction, external zero enable or disable, damping, failsafe action and 
local display including upper and lower range value selection. 

C. All process-wetted parts of each instrument shalt be Type 316L stainless steel. The 
transmitter shall be protected by a gasketed, weatherproof NEMA 4X enclosure. The 
transmitter shall be approved for use in hazardous locations (Nonincendive for Class 1 and 
Class II, Division 2 locations; intrinsically safe or explosion-proof for Class 1 and Class II, 
Division 1 locations). 

D. The transmitter shall have1/2-inch NPT female threaded tapping ports. 

E. Gauge Pressure Transmitter manufacturer: Foxboro Series IGP10. 
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SECTION 13250 

FACTORY-BUILT METER STATION 

PART1 GENERAL 

1.01 DESCRIPTION - SCOPE OF WORK 

A. The contractor shall furnish and install one (1) - factory built, factory delivered, above-ground 
meter station with all necessary internal piping, valves, fittings, supports, control valves, meter 
and other necessary appurtenances as shown on the plans and specified herein. 

B. The station shall be complete when delivered and will not require internal contractor 
construction. The contractor will be required to connect the main water service to the meter 
station and other work as may be listed in the Section for CONTRACTORS INSTALLATION 
REQUIREMENTS. 

1.02 CONTRACTOR INSTALLATION REQUIREMENTS 

The contractor shall be required to offload the station and set the station on the foundation designed 
by the engineer shown in the plan set. The foundation shall be built by the contractor and as directed 
by the engineer. Following setting of the station, the contractor will be required to anchor the station 
to the foundation. The contractor shall supply the anchor bolts. 

1.03 CONTRACTORS RECOGNITION OF A VALID EQUIPMENT PROPOSAL 

A. To avoid a displacing of responsibility, the Meter Station manufacturer alone shall propose to 
contractors on the assembled equipment covered by this section of these contract documents. 
Said manufacturer's proposal must be signed by an officer of the manufacturing company. 

B. Bidding Contractors are instructed NOT to accept or base their bid on equipment proposals 
from a representative, third party agent or intermediary. 

C. The Contractors shall provide electronically to the Engineering Manager an un-priced 
Equipment Proposal from any proposing manufacturers, doing so to ensure those proposals 
are direct from and signed by each proposing manufacturer. 

1.04 MANUFACTURER'S RESPONSIBILITY FOR PERFORMANCE 

The Specifications and Drawings for the Factory-built equipment do not necessarily include all the 
details for the design and fabrication for the factory-built equipment. The Drawings are generally 
schematic but the specifications do call out strict requirements to known methods, components and 
assemblies that must be in a full, complete and functional meter station. As such, the Manufacturer 
shall accept and hold complete responsibility for the functionality of the meter station and its workings. 

1.06 SPECIFIED MANUFACTURER 

The equipment specified and shown shall be manufactured and provided by Engineered Fluid, Inc. as 
equipment standard to the Owner so as to match performance and serviceability of equipment in the 
system and currently in operation. This equipment is offered by Mr. Dale Huntington, of Huntington & 
Associates at 760-751-2278. 
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1.06 SUBMITTAL 

A Equipment submittals shall be bound and in a minimum of two (2) hard paper copy bound and 
two (2) electronic copies on CD. The submittals shall contain a minimum of two (2) full size 
drawings, size 24" x 36"; one (1) each covering the meter station and the electrical control 
schematic. The meter station drawing shall be specific to this project, in at least three (3) 
different views, be to scale and illustrate the National Electrical Code (NEC) clearances per 
Section 110-26 of the Code. The submittal booklets will be complete with data sheets 
covering all major components that make up the meter station and the UUETL file number 
under which the manufacturer is listed, service department personnel statement as detailed in 
the specifications and be complete with the manufacturer's formal warranty policy. The 
submittal booklets shall be complete with a full size photocopy of the manufacturer's 
combination UUmanufacturer logo Packaged Pumping Systems label. 

B. Two (2) submittal reviews of this item will be accomplished at no cost to the submitting 
contractor. However, all subsequent reviews will be charged to the submitting contractor at 
the design engineer's standard hourly billing rate. 

1.07 QUALITY ASSURANCE 

The equipment furnished shall be designed, constructed, and installed in accordance with the best 
practices and methods and shall operate satisfactorily when installed as shown on the contract 
drawings and operated per manufacturer's recommendations. 

1.08 THIRD PARTY INSPECTION LISTING (STATIONS 600V MAX.) 

The station manufacturer shall be required to affix to the station an UNDERWRITERS 
LABORATORIES (UL) LABEL attesting to the compliance of the station equipment under the 
PACKAGED PUMPING SYSTEMS (QCZJ) UL Listing Category and/or INTERTEK TESTING 
SERVICES (ETL) LABEL attesting to the compliance of the station equipment under PACKAGED 
PUMPING SYSTEMS. The ETL label shall state the station conforms to UL STD 778 and is certified 
to CAN/CSA STD C22.2 NO. 108. 

1.09 SHIPPING AND DELIVERY 

A The specified equipment shall be delivered by the manufacturer FOB DESTINATION and 
thereby the station manufacturer shall hold the full responsibility for the condition and 
completeness of the equipment upon its delivery. 

B. The Engineering Manager shall hold the right to inspect the equipment prior to unloading and 
setting so as to assure the quality and condition of the equipment is in no way deficient. 

C. If in the view of the Engineering Manager, the equipment is deficient when delivered, delivery 
shall be refused. 

1.10 SPECIFIED COMPONENTS 

A Within the body of this specification and on the drawings, certain components are listed by 
name and/or model number for at least One (1) manufacturer's specific product. As such, no 
"OR EQUAL" is listed or allowed where at least the one manufacturer is listed. 
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8. These listed components have been chosen because of the Engineering Manager and 
Owner's knowledge of and experience with these listed components. 

C. No other components other than those listed are acceptable. 

1.11 FACTORY START-UP AND TRAINING SERVICE 

A. Without exception, the station manufacturer is directly responsible for station start-up and 
operator training. Third party contractors, agents or representatives are not to be allowed to 
start up the station nor the equipment therein. As such; 

1. Start-up Factory Service Technician shall be a regular employee of the station 
manufacturer. 

2. The manufacturer shall provide two (2) copies of the complete Operation & Maintenance 
Manual in electronic form. 

1.12 MANUFACTURER'S WARRANTY 

A. The warranty is the sole responsibility of the station manufacturer and that manufacturer's 
warranty shall be provided in written form, being placed in both the Submittal documents 
covering the specified equipment and the O&M manuals provided with that equipment. 

8. It is required the station warranty provide the Owner with a single source responsibility for all 
components specified herein and the system as a whole. That single source shall be none 
other than the station manufacturer. Third party suppliers, service contractors, "Pass-through" 
warranties and service by the representative are not acceptable. 

C. Said manufacturer's warranty shall at a minimum cover: 

1. A period of one (1) year commencing upon successful start-up, after authorized 
manufacturer's start-up, not to exceed eighteen (18) months from the date of shipment. 

2. The warranty period shall be inviolate regardless of any component manufacturer's 
warranty for equipment and components within the station. 

3. The manufacturer's warranty shall cover all equipment, components and systems 
provided in or with the station by the manufacturer of the station, exclusive of those 
components supplied by and/or installed by others independent of the manufacturer of 
record for this station. 

4. The warranty shall provide for the station manufacturer to bear the full cost of labor and 
materials for replacement and/or repair of faulty or defective components so there shall 
be no cost incurred by the Owner for this work during the warranty period. 

5. The manufacturer's warranty policy is amended only by the items considered 
consumable, i.e., light bulbs, lubricants and other maintenance items consumed by 
usage. 

6. No assumption of contingent liabilities for any component failure during manufacturer's 
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warranty is made. 

7. The warranty pertains only where the equipment has been operated in strict accordance 
with the manufacturer's instructions and requirements. Evidence of misuse or 
modification to the equipment voids the warranty. 

If the submitted written manufacturer's warranty does not meet the minimum requirements set forth 
above, that submittal will forthrightly be rejected. 

1.13 GENERAL LIABILITY INSURANCE 

A The water distribution station manufacturer shall furnish premises/operations and 
products/completed operations general liability insurance from an insurance company with a 
rating of A-V according to the most recent Best's Key Rating Guide, in an amount equal to 
$10,000,000 per occurrence. 

B. The insurance certificate must be included with the manufacturer's submittal. The coverage 
must be provided by an insurance carrier licensed and admitted in the state of manufacture. 

PART2 PRODUCTS AND COMPONENTS 

2.01 TILT-BACK, ON GRADE EQUIPMENT COVER AND BASE 

A The valves, meters and related equipment shall be provided complete to the jobsite ready for 
connection of the inlet and outlet piping. 

B. The station shall be made of a steel welded base and tilt-back fiberglass covers. 

2.02 TILT-BACK EQUIPMENT BASE 

A The equipment base shall be one completed unit when delivered. Field welding to complete 
the structure or attach the internal piping system will not be acceptable. 

B. The steel plate and structural shapes used must be adequate to meet the purpose for which 
they are intended plus the additional stresses from the lifting and setting of the equipment. 
The equipment base design shall accommodate both lifting from above the unit by a hoist or 
crane and lifting from below by a fork lift. 

C. The plate steel employed throughout the equipment base shall meet or exceed the 
requirements for ASTM A-36. The structural shapes (channels and angles) shall be of the 
thickness/weight as shown on the plans for this item and shall meet or exceed the 
requirements for ASTM A-36. The design of all members shall be in accordance with the 
recommended practice for design as specified in the MANUAL OF STEEL CONSTRUCTION, 
published by the American Institute of Steel Construction, Inc. 

2.03 TILT-BACK EQUIPMENT COVER 

A The equipment enclosure shall be a hand layup, molded fiberglass cover of the size and 
shape shown. The cover shall match the size of the equipment base so to overlap the edges 
of the Equipment Base when lowered over it. 
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B. The Equipment Cover shall contain the following elements in its fabrication: 

1. Resins - Resins shall be thermosetting, medium reactivity, rigid fire resistant polyester 
containing maximum monomer content of 42% and a maximum of 11 % Thixotropic 
additive. 

2. Glass Fiber - Glass Fiber reinforcement shall be K filament type E Borosilicate glass 
having high performance chrome-complex or silane finish compatible with polyester 
resins. 

3. Gelcoat - Exterior surface coating shall be ultraviolet light stabilized, weather resistant, 
polyester base containing fade resistant color pigments, and such inert extenders as are 
appropriate to maintain total pigment volume concentration less than 20%. 

4. Interior Coating - Interior laminate coating when required shall be a pigmented heat 
resistant high gloss polyester base surfacing sealer. 

C. The equipment cover shall be attached to the Equipment Base by hinges at one end. A 
minimum of three (3) butt type hinges shall be used and each hinge will have a removable 
hinge pin. The hinges will be affixed to the cover by bolting and be complete with a full span 
aluminum backing bar. Bolts and nuts of the hinging system will not directly bear on the 
fiberglass cover, but bear only on each hinge and the backing bar. The hinges will allow the 
cover to open fully to expose all interior equipment. 

D. Two (2) inert gas over oil spring-loaded opening assist automatic cylinders shall be attached to 
each equipment cover and the equipment base to counterbalance the weight of the fiberglass 
cover and ease the opening and closing function. The cylinders shall have an internal orifice 
controlled valve that dampens the extension motion but that permits un-dampened 
compression. 

E. The equipment cover shall be secured from unauthorized entry by a simplex, weather resistant 
padlock system. Where more than one (1) cover is used or more than one (1) station is 
supplied, the padlocks will be keyed alike. Two (2) keys will be provided for each padlock, with 
each set of keys on a key ring complete with the manufacturer's identification and service 
telephone number. 

F. The Equipment Cover shall be complete with a minimum of one (1) galvanized lifting handle. 
The handle will be affixed to the long side of the cover. The handle will be so located as to 
allow the equipment enclosure cover to be easily tilted to expose completely the 
mechanical/electrical equipment contained therein. The handle will be bolted through the 
cover and through an aluminum backing bar. 

2.04 FLOORDRAINS 

The station shall have 2 floor drains in opposing corners as shown on the drawing. The floor drains 
shall be a 2-inch grated opening with 2" I.D threaded hub for connection of a drain line up under the 
station floor. 

2.05 PIPING-TRANSMISSION 

A. The piping shall conform to AWWA Standard C-200. 
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B. Piping shall be steel and conform to material specification ASTM A-53(CW) for nominal pipe 
size four (4) inch and smaller and ASTM A-53(ERW) Grade B for nominal pipe size five (5) 
inches and larger. Steel butt-welding fittings shall conform to material specification ASTM A-
234 Grade WPB and to the dimensions and tolerances of ANSI Standards B16.9 and B16.28 
respectively. 

C. Forged steel flanges shall conform to material specification ASTM A-105 Class 60 and/or 
ASTM A-181 for carbon steel forgings and to the dimensions and tolerances of ANSI 
Standards B16.5 as amended in 1992 for Class 150 and Class 300 flanges. 

D. The piping sizes shall be as shown on the drawing. 
Size 10 inch and below - Schedule 40 
Size 12 inch thru 20 inch - Standard weight (.375" wall) 

2.06 PIPE WELDING 

A. All pipe welds shall be performed by certified welders employed by the meter station 
manufacturer. As part of the equipment submittal, the station manufacturer shall provide 
copies of the welding certificates of the employees who are to perform the pipe welds. 

B. Shop welders shall be certified in accordance with ASME BPVC Section IX or AWS 01 .1. 
Certification shall be done by an independent testing laboratory giving certification for the weld 
positions for which the tests were performed. 

2.07 PIPE SURFACE PREPARATION 

All piping inside and outside surfaces shall be prepared by grit blasting, or other abrasive blasting, 
prior to any welds taking place to minimum SP-6 finish. 

2.08 PIPE CUTTING 

A. Piping of 4" diameter and smaller may be cut by saw. 

8. Piping of 6" diameter and larger shall be bevel cut, and Oxyfuel or Plasma-arc cutting 
techniques shall be used to assure and facilitate bevel pipe cuts. 

2.09 SADDLE CUTS AND WELDS 

A. Saddle cuts in pipe made in preparation for a saddle weld of a pipe at an angle to a pipe shall 
be made with numerically controlled, plasma cutting machines. Similarly, saddle end cuts to 
pipes to make a saddle mating piece shall be done with the same numerically controlled 
plasma cutting equipment. 

8. When the two saddle cut pieces are mated and welded with the MIG process, the internal 
finished weld shalt be smooth and free of inclusions, crevices and other corrosion sites. 

2.10 PIPE WELDING TECHNIQUES 

A. Pipe welds shall be performed by metal added, inert gas shielded arc welding (MIG) 
techniques wherein the weld heat settings, the wire feed speed and the traverse speed of the 
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work below the welding are numerically set to assure proper weld fusion and penetration and 
repeatable welds. 

B. In all cases, short circuit transfer, spray transfer or pulse-arc transfer modes of the gas metal 
arc welding process shall be used. 

C. When utilizing the short circuit mode, shielding gas consisting of 50% carbon dioxide and 50% 
argon gas shall be used. When utilizing the spray or pulse-arc transfer modes, a shielding gas 
consisting of 5% carbon dioxide and 95% argon shall be used. 

D. In all cases, welding wire with a minimum tensile strength of 70,000 psi shall be employed. 

E. All flange welds and butt welds of equal size pipe shall be a single continuous nonstop weld 
around the complete circumference of the pipe. Whenever possible, vertical up weld passes 
will be applied to all pipe welds. No vertical down weld passes will be allowed. 

F. Completed pipe welded assemblies shall create no internal obstruction, restriction or create 
any unintended sources of water deflection. 

G. Piping of six (6) inch diameter and larger shall require a minimum of two (2) weld passes to 
complete each weld. The first pass, or root pass, shall be applied at the bottom of the bevel 
cut using the short circuit transfer welding mode, and the second pass, or cap pass, shall be 
applied over the root pass using the spray or pulse arc transfer welding modes to insure that 
at a minimum the total weld thickness shall be equal to thinnest of the two pieces being 
welded together. 

H. The pipe shall be sand blasted, as specified elsewhere, before pipe weld and after pipe weld, 
before fusion bonded epoxy is applied. 

2.11 WELD STANDOFFS 

A. No welding shall be performed on fusion bonded coated piping after the coating process has 
been performed. 

B. Where any piping is to be welded after the application of fusion bonded epoxy coating to the 
inside of the pipe, at the point of the weld, a weld standoff must be welded to the pipe prior to 
the coating. The weld shall be made to the standoff and not onto the pipe. 

2.12 FLOOR/WALL PENETRATION COATING PROTECTION SLEEVE 

A. Where a fusion bonded epoxy interior coated pipe passes through the steel base, prior to 
fusion bonded coating of that pipe, a pipe sleeve shall be welded over the pipe in the area 
where the pipe passes through the steel sheet. 

B. The sleeve shall be one-half (1/2") inch thickness and fit closely over the transmission pipe. 
The sleeve shall be seal welded to the transmission pipe at each end with a full and 
continuous fillet weld. 

C. Following the welding of the sleeve to the transmission piping, the sleeve welds and the 
sleeve shall be grit blasted to an SP-6 finish so the pipe is prepared for fusion bonded epoxy 
coating by the process specified elsewhere in these documents. 
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2.13 PIPE SUPPORTS 

A Pipe supports by minimum sizing for: 

1. 8" and smaller piping shall be 2" x 3" x 3/16" wall rectangular tubing; 

2. 10" and larger piping shall be 3" x 4" x 1/4" wall rectangular tubing; 

B. Pipe supports are to be fully welded at both end points to the pipe and steel floor where 
required. 

C. Where components are to be supported and may require disassembly at some time, the 
supports for these components shall be welded at the bottom and bolted at the top by use of a 
bolt yoke welded to the top of the support and bolted into the flange connection picking up at 
least three bolts. 

2.14 FUSION BONDED EPOXY INTERNAL PIPE COATING 

A The internal surfaces of piping to be fusion bonded coated shall be grit blasted to an SP-10 
finish with the finish profile required by the coating material manufacturer. 

B. The internal, wetted surfaces of the steel transmission piping shall have applied to it a Fusion 
Bonded Epoxy Coating on the interior pipe surface. The coating shall be applied and meet the 
testing requirements of Table 1 and Table 2 with the exception of Table 2 section 7 per 
AWWAC-213. 

C. The powder coating product shall be National Sanitation Foundation (NSF) Standard 61 
certified material. 

D. The epoxy powder coating shall be Powdura NSF-61 ELSB-80003 from Sherwin Williams. 

E. Prior to shipment of the station, the station manufacturer shall provide in writing to the 
Engineer certification that the fusion bonded epoxy coating has been applied to all internal 
surfaces of the steel piping using the proper method. Said certification shall show under the 
station manufacturer's letterhead: 

1. Date of application; 

2. Material manufacturer and product designation including a product data sheet for the 
coating; 

3. Applier of the fusion bonded coating, name, address and phone number; 

4. Notarized signature of an officer of the station manufacturing company stating the fusion 
bonded epoxy coating was applied to AWWA Standard C213-91 or the latest revision. 

2.15 COATINGS -CORROSION PROTECTION 

A All interior and exterior surfaces of the exposed steel structure, transmission piping, and 
fittings shall be gritblasted equal to commercial blast cleaning (SSPC-SP6). Following 
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fabrication all exposed surfaces of the station, interior and exterior, shall be coated according 
to the following requirements. 

B. Weldment Prime Coating: All weldments will be pretreated by hand to provide additional 
corrosion protection using the same product as the base coat. Following the pretreatment full 
coating application shall take place. 

C. Base Coating: The base coating shall take place immediately after surface preparation. The 
protective coating shall consist of a two-component, high solids, high build, fast drying epoxy 
system for protection and finishing of steel and having excellent corrosion resistant properties. 
The epoxy system shall be self-priming and require no intermediate coatings. 

D. Top Coating: Following the base coating application, a full finish coating application shall 
take place. The protective coating shall consist of a two-component, high solids, high build, 
fast drying epoxy system for protection and finishing of steel and having excellent corrosion 
resistant properties. The epoxy system shall be self-priming and require no intermediate 
coatings. The base and finish coats shall provide a total dry mil thickness of 8.0 mils. 

E. Post-Assembly Coating: Following assembly and just prior to shipping, there shall take place 
a thorough cleaning of the floor of the station followed by a rolled on coating of the two part 
epoxy coating to cover over any scuffing or scaring that might have occurred during assembly. 

2.16 SERVICE CONNECTIONS ON INTERNAL PIPING 

All plumbed devices within the station eventually requiring service, such as meters, valves, shall be 
easily removed from the piping by the presence of appropriately placed and sufficient quantity of 
adaptors and couplings as shown on the drawings; no less than the quantity of couplings and 
adaptors shown shall be allowed. 

2.17 RESTRAINING POINTS 

The main inlet and outlet piping to the station shall each be provided with two (2) or four (4) 
restraining points as welded on "eyes" or similar device welded to the underside/wall of the base as 
shown to facilitate the attachment of joint restraint tie rods or other device to be used in retarding any 
pipe movement at the connections. 

2.18 COMPRESSION COUPLINGS 

A. The station piping shall include a variety of compression type, flexible coupling to prevent 
binding and facilitate removal of associated equipment. These couplings are to be where 
shown on the plans. In lieu of a compression coupling, a flanged coupling adapter (FCA) may 
be used. 

B. All compression couplings or flanged coupling adapters (FCA), and flexible 
connectors/expansion joints shall include a minimum of two (2) zinc coated steel threaded 
rods across the joint with appropriate bolted restraining points. 

2.19 LINE PRESSURE GAUGES 

A. Pressure gauges shall have a built-in pressure snubber and have 4-1 /2" minimum diameter 
faces and turret style case, black fiberglass-reinforced thermoplastic with a clear acrylic 
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window with Buna-N gasket. The movement shall be rotary; the bourdon tube shall be copper 
alloy C-type. The gauge shall have a 1/4" MNPT lower mount process connection and contain 
a 0.6mm copper alloy restrictor. Pressure gauge range and scale graduations shall be in psi 
and feet of water as follows: 

B. Gauge ranges shall be established by the Engineer for the inlet pressure of each meter 
station. 

C. The gauge will be panel mounted off the pipeline and be connected to their respective 
sensing point. The gauge trim tubing shall be complete with both isolating and vent valves and 
the tubing shall be so arranged as to easily vent air and facilitate gauge removal. Gauges 
mounted directly to the pipeline or at the sensing point will not be accepted. 

D. Gauge ranges, markings and gauge location shall be identified in the submittal documents. 

2.20 STATIC AND SENSING LINES 

A. All gauge sensing lines shall be minimum 1 /4" OD stainless steel tubing run from the sensing 
point and a ball valve to the point of device mounting. 

B. The pilot tubing shall be run in a workmanlike manner with elastomeric/stainless steel 
mounting straps to securely hold the tubing to be free of stress and vibration. The alignment 
and organization of the sensing lines shall be continuously rising. 

2.21 SAMPLE TAP 

A single, right angle outlet, smooth nose, brass sample tap shall be affixed to the manual vent ball 
valve for sample tap. 

2.22 HOSE BIBB WITH VACUUM BREAKER 

There shall be provided a standard hose bibb with valve and vacuum breaker on the outlet piping. 
The hose bibb connection shall be through a pressure regulator if the header pressure would exceed 
60 psi. 

2.23 BALL VALVE CURB STOP 

A. The valve ends shall be integral or secured with adhesive to prevent unintentional 
disassembly. The seats and stem 0-rings shall be EPDM. The brass that comes in contact 
with potable water shall contain no lead and conform to AWWA CSOO. The ball shall be 
fluorocarbon-coated brass. The letters "NL" shall be cast into the main body for lead-free 
identification. The valves will be female iron pipe thread by female iron pipe thread. Maximum 
working pressure shall be 300 PSI. The valve shall be certified to NSF/ANSI Standard 61 and 
Standard 372. The valves shall be supplied with a handle. 

B. Valve manufacturer: Ford Meter Box model B11 

2.24 ISOLATING GATE VALVE 

A. The isolating valve as shown shall be a full ported gate valve meeting the requirements of 
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AWWA C-515. The body, bonnet, wedge and seal plate shall be ductile iron in accordance 
with ASTM A536. The wedge shall be totally encapsulated in EPDM rubber. The bonnet 
gasket, wiper ring, 0-ring stem seals and 0-ring gland seal shall be ASTM D2000 Buna-N 
nitrile rubber. All fasteners are to be 304 stainless steel. The valve shall be epoxy coated in 
accordance with ANSI/AWWA C550. The valve shall have NSF 61 and NSF 372 approval. 
The valves are to be non-rising stem with handwheel operator, opening left. The valve body 
shall be flanged and drilled to ANSI B16.1, Class 125with a maximum working pressure rating 
of 250 psi. 

B. Valve manufacturer: AVK Series 65 

2.25 WATER METER & STRAINER 

A. The meter station shall include a turbine type meter, sized as shown on the plans for this item. 
The turbine meter shall be flanged and shall conform to ANSI Class 125. The meter shall be 
provided with a lead free alloy housing and measuring chamber which shall include a 
thermoplastic rotor with lubricated thermoplastic radial bearings and a ceramic magnet 
embedded in the rear face of the rotor. The trim shall be stainless steel. A hermetically sealed 
direct reading register shall totalize in gallons with a 100 gallon sweep hand per revolution. 
Maximum operating pressure 150 psi. The turbine meter assembly shall be complete with a 
plate type, top clean-out strainer, and integral to the inlet of the turbine meter as shown on the 
plans for this item. The meter shall conform to NSF 61 and 372 standards. 

B. The Meter shall be a Badger Model Recordall® Turbo Series Meter. 

2.26 COMBINATION AIR RELEASENACUUM VALVES (if required) 

A. The air release & vacuum break valve shall be of the compact single chamber design with 
solid cylindrical H.D.P.E. control Floats housed in a tubular Stainless Steel Body with epoxy 
powder coated Mild Steel or Stainless Steel ends secured by means of Stainless Steel Tie 
Rods. The valve shall have an integral 'Anti-Shock' Orifice mechanism which shall operate 
automatically to limit transient pressure rise or shock induced by closure to 1.5 x valve rated 
working pressure. The intake orifice area shall be equal to the nominal size of the valve i.e., a 
150mm (6") valve shall have a 150mm (6") intake orifice. Large orifice sealing shall be 
effected by the flat face of the control float seating against a EPDM rubber 'O' ring housed in a 
dovetail groove circumferentially surrounding the orifice. Discharge of pressurized air shall be 
controlled by the seating & unseating of a Small Orifice Nozzle on a EPDM rubber seal affixed 
into the control float. The Nozzle shall have a flat seating land surrounding the orifice so that 
the damage to the rubber seal is prevented. The valve construction shall be proportioned with 
regard to material strength characteristics, so that deformation, leaking or damage of any kind 
does not occur by submission to one and half times the designed working pressure. The valve 
design shall incorporate an over pressure safety feature that will fail without an explosive 
effect, such as is normally the case when highly compressed air is released suddenly. The 
feature shall consist of easily replaceable components such as Gaskets, Seals or the like. 
Connection to the valve inlet shall be facilitated by a screwed NPT male end. 

B. The Air ReleaseNacuum Valve shall be a Vent-0 -Mat Model RBX. 
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2.27 PRESSURE TESTING 

A. When the station plumbing is completed, the pressure piping within the station (including 
valves, meter, and fittings), connections as make up the entire system shall be hydrostatically 
tested at a pressure of 150 psi or a pressure equal to the lowest test pressure rating of the 
equipment within the tested system, whichever is lesser pressure. The test pressure shall be 
applied for a minimum of 20 minutes, during which time all joints, connections and seams 
shall be checked for leaking. Any deficiencies found shall be repaired and the system shall be 
retested. 

B. The results of this testing shall be transmitted in writing to the Engineer prior to shipment of 
the station and shall note test pressure, time at full pressure and be signed by the Quality 
Control Manager or test technician. 
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SECTION 15041 

DISINFECTION OF PIPE AND WATER STORAGE FACILITIES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section describes requirements for disinfection by chlorination of potable water mains, 
services, pipe appurtenances and connections. 

1.02 REFERENCED STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic desfgnation only. Reference shall be made to the latest edition of 
said standards unless otherwise called for: 

AVVWA 8301 Standard for Liquid Chlorine 
AVVWAC651 Disinfecting Water Main 
AVVWAC652 Tank Disinfection 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

Section 15044 
Section 15056 
Section 15057 
Section 15064 
Section 15070 
Section 15076 

1.04 SERVICE APPLICATION 

A. All water mains and appurtenances taken out of service for inspection, repairs, or other 
activity that might lead to contamination shall be disinfected before they are returned to 
service. 

B. All new water mains and temporary high lines shall be disinfected prior to connection to the 
District's existing system. 

C. All components incorporated into a connection to the District's existing system shall be 
disinfected prior to installation. 

1.05 SUBMITTAL$ 

A. A written disinfection and dechlorination plan signed by a certified chlorinator shall be 
submitted to the Engineering Manager for review and approval prior to starting disinfection 
operations. 
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B. A Record of Disinfection shall be provided to the Engineering Manager prior to sampling. The 
Record of Disinfection shall include the time of injection, time length of injection and log of 
disinfection. Disinfection must be completed by a licensed and certified company. 

1.06 DELIVERY, STORAGE AND HANDLING 

Chlorination and dechlorination shall be performed by competent individuals knowledgeable and 
experienced in the operation of the necessary application and safety equipment in accordance with 
applicable Federal, State and Local laws and regulations. The transport, storage and handling of 
these materials shall be performed in accordance with Code of Federal Regulations (CFR), and the 
California Occupational and Health Administration (Cal-OSHA) - California Code of Regulations 
(CCR), Title 8. 

1.07 DISINFECTION AND HYDROSTATIC TESTING 

The specified disinfection of the pipelines shall not be performed concurrently with the hydrostatic 
testing. Disinfection shall only be performed after lines have been flushed and have passed 
hydrostatic tests per Specification Section 15044. 

1.08 CONNECTION TO EXISTING MAINS 

Prior to connection to existing mains, disinfection and bacteriological testing shall be performed in 
accordance with this specification, and hydrostatic testing shall be performed per Specification 
Section 15044. District authorization for connection to the existing system shall be given only on 
the basis of acceptable hydrostatic, disinfection and bacteriological test results. 

PART2 MATERIALS 

2.01 SODIUM HYPOCHLORITE (LIQUID) 

Sodium hypochlorite is available in liquid form in glass or plastic containers, ranging in size from 
1 qt. to 5 Gal. The solution contains approximately 10% to 15% available chlorine. 

2.02 GRANULAR HYPOCHLORITE 

Granular hypochlorite may be used when mixed into a solution containing approximately 10% to 
15% available chlorine. When using granular hypochlorite in solution, follow the procedure for 
sodium hypochlorite solution in this section 

PART3 EXECUTION 

3.01 GENERAL 

A. Disinfection of pipelines shall not proceed until all appurtenances and any necessary 
sample ports have been installed and the Engineering Manager provides authorization. 

B. Every effort shall be made to keep the water main and its appurtenances clean and dry 
during the installation process. 
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C. All p1pmg, valves, fittings, and appurtenances which become contaminated during 
installation shall be cleaned, rinsed with potable water, and then sprayed or swabbed with a 
5% sodium hypochlorite disinfecting solution prior to installation. 

D. Water mains under construction that become flooded by storm water, runoff, or ground 
water shall be cleaned by draining and flushing with metered potable water until clear water 
is evident. Upon completion, the entire main shall be disinfected using a method approved 
by the Engineer. 

3.02 METHODS 

A. Sodium Hypochlorite Solution (Liquid) 

1. Sodium hypochlorite solution shall be used for cleaning and swabbing piping and 
appurtenances immediately prior to installation and for disinfecting all components of 
connections to the District's existing system. 

2. Sodium hypochlorite solution may be used for the initial disinfection of newly installed 
water mains. The solution shall be applied at a terminus of the system to be 
chlorinated using an injector which can adjust the amount of solution being injected 
into the piping system. The solution shall be injected at the appropriate concentration 
to achieve the specified concentration range of chlorine throughout the entire piping 
system. Where pumping equipment is used in conjunction with an injector, an integral 
backflow prevention device shall be installed and connected to the potable water 
supply. 

3. Pumping equipment, piping, appurtenances and all other equipment in contact with 
potable water shall be disinfected prior to use. Water trucks shall not be used for 
disinfection of pipelines. 

4. Sodium hypochlorite solution may also be used to increase the total chlorine residual 
if the concentration from the initial chlorination of the system is found to be low. The 
solution shall be added to the system in sufficient amounts at appropriate locations to 
ensure that the disinfecting solution is present at a concentration within the specified 
range throughout the piping system. 

3.03 PROCEDURE FOR DISINFECTING WATER MAINS AND APPURTENANCES 

A. The pipeline shall be filled at a rate not to exceed 300 GPM or a velocity of 1 foot per 
second (156 GPM in an 8-inch pipe), whichever is less. 

B. Disinfection shall result in an initial total chlorine concentration of 50 ppm to 150 ppm. This 
concentration shall be evenly distributed throughout the system to be disinfected. 

C. All valves shall be operated with the disinfection solution present in the pipeline. All 
appurtenances such as air-vacuum relief valves, blowoffs, hydrants, backflow prevention 
devices, and water service laterals shall be flushed with the treated water for a sufficient 
length of time to ensure a chlorine concentration within the specified range in all 
components of each appurtenance. (Note the limitations for discharge of chlorinated water 
outlined below.) 

D. The Contractor will verify the presence of the disinfection solution throughout the system by 
sampling and testing for acceptable chlorine concentrations at the various appurtenances 
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and/or at the test ports provided by the Contractor. Areas of the system found to be below 
the specified chlorine concentration level shall receive additional flushing as noted above 
and/or additional disinfection solution as necessary. {Note the limitations for discharge of 
chlorinated water outlined below.) All testing will be done in the presence of the 
Engineering Manager. 

E. The chlorinated water shall be retained in the system for a minimum of 24 hours. The 
Engineering Manager will test the total chlorine residual. The system shall contain a total 
chlorine residual of not less than 80% of the initial total chlorine residual before the 24-hour 
soaking period began. If the total chlorine residual has decreased more than 20%, the 
system shall be soaked for an additional 24-hour period. If the total chlorine residual has 
not deceased after this additional 24-hour period, the system shall be flushed in accordance 
with the procedure detailed herein. If the total chlorine residual has decreased, the system 
shall be flushed in accordance with the procedure detailed herein, and shall be re­
disinfected. 

F. Following a successful retention period as determined by the Engineering Manager, the 
chlorinated water shall be flushed from the system at its extremities and at each 
appurtenance, using potable water from a source designated by the Engineering Manager. 
The minimum water velocity during flushing shall be 3 feet per second or as directed by the 
Engineering Manager. Flushing shall continue until the replacement water in the new 
system is equal in chlorine residual to the potable source of supply as verified by the 
Engineering Manager. {Note the limitations for discharge of chlorinated water outlined 
below.) 

G. The testing firm will perform bacteriological sampling and testing, in accordance with 
paragraph 3.05 below, and provide a certificate of compliance to the Engineering Manager 
that the unit tested met the AV\JWA C651 requirements. 

3.04 DISINFECTION OF WATER-STORAGE FACILITIES 

Disinfection of water storage facilities shall be done in accordance with AV\JWA- C652. 

3.05 DISCHARGE OF CHLORINATED WATER 

A. Indiscriminate onsite disposal or discharge to sewer systems, storm drains, drainage 
courses or surface waters of chlorinated water is prohibited. 

B. The environment to which the chlorinated water is to be discharged shall be examined by 
the Developer, Certified Chlorinator, and the Engineering Manager. Where necessary, 
federal, state and local regulatory agencies shall be contacted to determine special 
provisions for the disposal of chlorinated water. Any discharge of chlorinated water to the 
environment shall require the neutralizing of the chlorine residual by means of a reducing 
agent in accordance with AV\JWA C651, San Diego Regional Water Quality Control Board 
{SDRWQCB), Standardized Best Management Practices for Portable Water Discharges in 
Region 9 and the requirements of this specification. 

C. A chlorine reducing agent shall be applied to the water prior to exiting the piping system. 
The Certified Chlorinator shall monitor the chlorine residual during the discharge 
operations. Total residual chlorine limits in these locations, and for the discharge of 
chlorinated water from the testing of pipelines to surface waters of the San Diego Region 
are as follows: 
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Total Residual Chlorine Effluent Limitations 

Instantaneous Maximum - 0.02 ppm 

The various methods of dechlorination available can remove residual chlorine to 
concentrations below standard analytical methods of detection, 0.02 ppm, which will assure 
compliance with the effluent limit. The Contractor will perform all necessary tests to ensure 
that the total residual chlorine effluent limitations listed above are met. 

3.06 BACTERIOLOGICAL TESTING 

A. RMWD Staff will perform bacteriological sampling and send the sample to the laboratory for 
testing of all new system installations. The testing methodology employed shall be in 
accordance with AWA 651. The Certified Laboratory will analyze the samples for the 
presence of coliform bacteria and heterotrophic-type bacteria (heterotrophic plate count). 

B. The evaluation criteria employed by the District for a passing test sample is as follows: 

1. Coliform bacteria: no positive sample 

2. Heterotrophic plate count (HPC): 500 colony forming units/mi or less. 

3.07 REDISINFECTION 

If the initial disinfection fails to produce satisfactory bacteriological test results, the pipeline system 
shall be re-flushed and re-sampled. If the second set of samples does not produce satisfactory 
results, the pipeline system shall be re-chlorinated, flushed, and re-sampled. The chlorination, 
flushing, and sampling procedure shall continue until satisfactory results are obtained. Re­
disinfection and retesting shall be at the Contractor's expense. 

3.08 DISINFECTING TIE-INS AND CONNECTIONS 

Pipes, fittings, valves and all other components incorporated into connections with the District's 
existing system shall be spray disinfected or swabbed with a liquid chlorine solution in accordance 
with AWWA C651 and as specified herein. Upon connection to the main, the line shall be flushed 
as directed by the Engineering Manager. Disinfection by this method is generally limited to 
assemblies of 20-feet or less in length. Alternate methods such as "pre-disinfection" prior to 
installation in accordance with AWWA C651 may be required at the discretion of the Engineering 
Manager. 
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SECTION 15043 

SEWER LEAKAGE AND INFILTRATION TESTING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section describes the requirements and procedures for leakage and infiltration testing of 
gravity sewer systems. 

1.02 REFERENCED STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

UNl-8-6 Recommended Practice for Low-Pressure Air Testin of Installed Sewer Pi e 
SSPWC Standard S ecifications for Public Works Construction "Greenbook" 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

ection 02223 
ection 03461 Precast Concrete Manholes 
action 15044 H drostatic Testin of Pressure Pi e 

1.04 REQUIREMENTS PRIOR TO TESTING 

Trenching for all dry utilities such as electrical, telephone and cable television shall be completed 
prior to performing any tests on the sewer pipe. 

1.05 TESTING 

A. Leakage Test: Each section of sewer pipe between two successive manholes shall be 
tested for leakage. The sewer laterals to the property line shall be included in the test. 

B. Infiltration Test: In addition to the leakage test, an infiltration test shall be made where 
groundwater is encountered, or evidence exists that ground water has encroached to the 
elevation of the sewer, and as directed by the Engineering Manager. 

C. Closed Circuit Television: A closed circuit television inspection shall be required to be 
performed, by the Contractor, on the sewer installation. 

D. All tests shall be made in the presence of the Engineering Manager. 

E. Testing may be repeated, as directed by the Engineering Manager, if the subsequent 
construction operations of the Contractor or others may have damaged or affected the 
structural integrity of the sewer pipe and/or laterals. 

F. The official District test will not be made until after all other utilities have been installed and 
trench compaction verified. 
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G.. All tests must be completed before the street or trench is paved, unless otherwise allowed 
by the Engineering Manager. 

H. Vacuum testing of manholes shall be performed in accordance with Specification Section 
03461. 

PART2 MATERIALS 

The Contractor shall furnish all equipment and materials required for testing. 

PART3 EXECUTION 

3.01 AIR TEST FOR PVC GRAVITY SEWERS 

A. PVC pipe shall be air pressure tested in accordance with the test procedures outlined in 
Green Book Section 306-1.4.4, Amendment 306-1.4.4.1, and the Low Pressure Air Test for 
Sanitary Sewers as published by the National Clay Pipe Institute. The test shall be made 
only after the line has been properly installed including any necessary test fittings, and 
backfilled. 

e. Test plugs shall be carefully placed at each end of the section of the line to be tested. When 
all necessary test equipment is in place, a compressed air supply shall be attached within 
the line and increased to four (4) pounds per square inch (4 psi). After the air supply is 
securely turned off or disconnected, there shall be a two (2) minute waiting period to allow 
stabilization of air within the sewer line before the actual test period begins. Air may be 
added only to maintain a pressure of 4.0 psig. When the internal pressure decreases to 3.5 
psig, timing shall start and the seconds counted until the pressure has decreased to 2.5 
psig. 

C. Minimum permissible pressure holding times for sewer main, with or without laterals, are 
listed in the NCPI Air Test Tables, as published in the latest National Clay Pipe Institutes 
ulow Pressure Air Test for Sanitary Sewers (Procedures and Tables).~ The maximum 
length of a line that may be tested at one time shall be five hundred (500) feet, or the length 
between any two (2) adjacent manholes, or where otherwise directed by the Engineering 
Manager. After completion of the test, the air pressure shall be released slowly through the 
valve, which is incorporated in the test equipment. Air test plugs shall not be removed until 
the air pressure is no longer measurable. 

D. All necessary test equipment shall be furnished by the Contractor and the Contractor shall 
conduct all testing at no cost to the District. 

3.02 INFILTRATION TEST 

A. Prior to testing for infiltration, the ends of the sewer pipe section to be tested shall be 
cleaned using a Wayne Ball1 all pipe shall be capped or plugged to prevent the entrance of 
water, and pumping of groundwater shall be discontinued for at least three (3) days. 

B. Any infiltration discovered before completion and acceptance of the sewer shall be 
corrected. The sewer shall be examined and the source of infiltration eliminated. Following 
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repairs or replacement as necessary, including backfill and compaction, the subject line 
shall be retested to assure no infiltration. 

3.03 PRESSURE TESTS FOR SEWER FORCE MAINS 

Pressure tests for sewer force mains shall be in accordance with Specification Section 15044 
except that the allowable leakage shall be zero (0). All leak points shall be located and stopped. 
All defective pipes, fittings, valves and other appurtenances discovered shall be removed and 
replaced with sound material and tests repeated until the leakage is zero (0). 

3.04 CLOSED-CIRCUIT TELEVISION INSPECTION 

A. In addition to the leakage and infiltration tests, closed-circuit television inspections will be 
conducted. The inspection shall be conducted after all utilities have been installed and the 
backfill compaction certified, but prior to final paving. 

B. Closed-circuit television inspections shall be performed in accordance with the Regional 
Supplement Amendments to the SSPWC, Section 306. 

C. The video format shall be DVD. A copy shall be provided to the Engineering Manager for 
review prior to acceptance. 

D. All defects and evidence of reverse slope by ponding of water or dips in pipe alignment 
revealed by the closed-circuit television inspection shall be repaired to the satisfaction of 
the Engineering Manager at the Contractors expense. 

3.05 VACUUM TESTING OF MANHOLES 

Vacuum testing of manholes shall be performed in accordance with Spectfication Section 03461. 

3.06 FINAL ACCEPTANCE 

The requirements of this section shall be considered acceptable when each sewer section's air 
leakage rate is less than the maximum allowed, the television inspection is satisfactory, and the 
water infiltration rate is zero (0). 
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SECTION 15044 

HYDROSTATIC TESTING OF PRESSURE PIPELINES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section describes the requirements and procedures for pressure and leakage testing of all 
pressure mains. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

AWWA C600 Installation of Ductile Iron Water Mains 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

ection 15041 Disinfection of Pi e 
ection 15112 Backflow Prevention 

1.04 REQUIREMENTS PRIOR TO TESTING 

A. All piping, valves, fire hydrants, services, and related appurtenances shall be installed prior 
to testing. 

B. The pipe trench shall have trench zone backfill placed and compacted with a minimum of 
2.5 feet of material over the pipe. 

C. All concrete anchor blocks shall be allowed to cure a sufficient time to develop a minimum 
strength of 2,000 psi before testing. 

D. Pressure tests on exposed and aboveground piping shall be conducted only after the entire 
piping system has been installed and attached to pipe supports, hangers or anchors as 
shown on the Approved Plans. 

E. Steel pipelines shall not be tested before the mortar lining and coating on all pipe lengths 
within the line have been in place for a minimum of fourteen (14) days. Cement-mortar 
lined pipe shall not be filled with water until a minimum of eight hours has elapsed after the 
last joint has been mortared. 

1.05 HYDROSTATIC TESTING AND DISINFECTION OF PIPELINES 

Hydrostatic testing of pipelines shall be performed prior to the disinfection operations in 
accordance with Specification Section 15041. 
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1.06 CONNECTION TO EXISTING MAINS 

Hydrostatic testing shall be performed prior to connections to existing mains. District authorization 
for connection to the existing system shall be given only on the basis of acceptable hydrostatic, 
disinfection and bacteriological test results. 

PART2 MATERIALS 

2.01 WATER 

A. Potable water shall be used for hydrostatic testing of potable water mains when such 
testing is performed separately from disinfection operations. 

B. Potable water shall be supplied by a District approved source. Make-up water for testing 
shall also be potable water. 

C. Well water shall not be used for hydrostatic testing or any other purposes in new or existing 
pipelines. 

2.02 CONNECTIONS 

A. Testing water shall be supplied through a metered connection equipped with a backflow 
prevention device in accordance with Specification Section 15112 at the point of connection 
to the potable water source used. 

B. The Contractor shall provide any temporary piping needed to deliver potable water to the 
piping that is to be tested. 

PART3 EXECUTION 

3.01 GENERAL 

A. The Contractor shall provide the Engineering Manager with a minimum of five (5) working 
days notice prior to the requested date and time for hydrostatic tests. 

B. The Contractor shall furnish all labor, materials, tools, and equipment for testing. 

C. Temporary blocking during the tests will be permitted only at temporary plugs, caps or 
where otherwise directed by the Engineering Manager. 

D. All valves and appurtenances shall be operated during the test period. The test shall be 
conducted with valves in the open position. 

E. At the onset of testing, all valves, air vacuum assemblies, blowoffs, and services shall be 
monitored for possible leakage and repairs made, if necessary, before the test proceeds. 
The appurtenances shall be monitored for the duration of testing. 

F. For pipe with porous lining, such as cement mortar, the pipe shall be filled with water and 
placed under a slight pressure for a minimum of two (2) working days prior to the actual 
hydrostatic test. 
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3.02 FIELD TEST PROCEDURE 

A. Before applying the specified test pressure, care shall be taken to release all air within the 
pipe and appurtenances to be tested. Air shall be released through services, fire hydrants, 
air release valves, or other approved locations. 

B. A five (5) hour hydrostatic pressure test shall be performed after the pipe and all 
appurtenances have been installed and after any trench backfill compaction with heavy­
duty compaction equipment has been completed. The hydrostatic test pressure shall be 50 
psi above the class rating of the pipe at the lowest point in the section being tested and 
shall be at least equal to the design class of the pipe at the highest point in the line. 

C. The test pressure shall be applied and continuously maintained by pumping for a period of 
four (4) hours. During the pumping phase of the test, the test pressure shall be maintained 
within 5 psig of the specified test pressure at all times. 

D. At the end of the fourth (4th) hour, the pressure shall meet the requirements stated above. 
Pumping shall then be discontinued for one (1) hour and the drop in pressure shall be 
recorded. Pumping shall then be resumed to restore the initial test pressure, and the 
quantity of water pumped into the line shall be accurately measured. This measured 
quantity shall not exceed that which would result from leakage at the following rates: 

1. The allowable leakage for steel (flanged or welded) and ductile iron (flanged) pipe 
shall be zero. 

2. The leakage for polyvinyl chloride (PVC) pipe and for steel or ductile-iron pipes with 
rubber joints shall be considered as the total amount of water pumped into the pipe 
system after the fifth (5th) hour of testing. Allowable leakage during the fifth (5th) hour 
shall be in accordance with AWWA CS00-99 and calculated using the following 
formula: 

L=S*D*{P)05 

133,200 

L = testing allowance (gallons I hour) 
S = length of pipe tested (feet) 
D = nominal diameter of pipe (inches) 
P = average test pressure during test (pounds I sq. inch (gage)) 

3. If leakage exceeds the allowable loss, the leak points shall be located and repaired as 
required by the Engineering Manager. All defective pipe, fittings, valves, and other 
appurtenances discovered shall be removed and replaced with reliable material. 
Additional disinfection shall be performed as necessary per Specification Section 
15041. The hydrostatic test shall be repeated until the leakage does not exceed the 
rate specified above. All visible leaks shall be similarly repaired. 
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SECTION 15056 

DUCTILE-IRON PIPE AND FITTINGS 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials and installation of ductile-iron pipe and fittings for potable and 
recycled water systems. A written request to use Ductile Iron in lieu of CML&C steel must be 
submitted to the Engineering Manager and approved in writing. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

ANSI 81.1 Unified Inch Screw Threads 

ASTM A193 Standard Specification for Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service 

ASTMA307 Standard Specification for Carbon Steel Bolts and Studs 

ASTM C150 Standard Specification for Portland Cement 

ASTMA536 Standard Specifications for Ductile Iron Castings 

AWWAC104 Cement Mortar Lining for Ductile Pipe and Fittings for Water mains 

AWWAC110 Ductile Iron Fittings 

AWWAC111 Rubber-Gasket Joints for Ductile Iron Pipe and Fittings 

AWWA C115 Flanged Ductile Iron Pipe with Threaded Flanges 

AWWAC150 Thickness Design of Ductile Iron Pipe 

AWWAC151 Ductile Pipe, Centrifugally Cast 

AWWAC153 Ductile Iron Compact Fittings 

AWWAC207 Steel Pipe Flanges for Waterworks Service - Sizes 4" through 144" 

AWWAC217 Cold-Applied Petroleum Wax Tape Coatings 

AWWAC600 Installation of Ductile Iron Water Mains 

AWWAC602 Cement-Mortar Lining of Water Pipelines 

AWWAC606 Grooved and Shouldered Type Joints 
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1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawinas 
Section 02223 Trenchina, Backfillina and Comoactina 
Section 03300 Cast-in-Place Concrete 
Section 09900 Painting and Coating 
Section 15041 Disinfection of Pioe 
Section 15044 Hydrostatic Testina of Pressure Pioe 

1.04 SERVICE APPLICATION 

Ductile-iron pipe shall be used only in specific areas, locations, and uses allowed by the 
Engineering Manager. 

1.05 QUALITY ASSURANCE 

A. The manufacturer of each shipment of pipe shall be required to supply a statement 
certifying that each lot or load of pipe and fittings has been subjected to and met the tests 
specified for ductile-iron pipe and fittings per AWWA C110, C111, C115, C150, C151, and 
C153, as applicable. 

B. All pipe shall have a home mark on the spigot end to indicate proper penetration when the 
joint is made. 

C. Ductile-iron pipe shall bear indelible identification markings as required by AWWA C151. 

1.06 SUBMITTAL$ 

The following items shall be submitted and reviewed by the Engineering Manager prior to shipping 
of ductile-iron pipe and fittings: 

A. An affidavit of compliance with AWWA C104, C110, C111 , C115, C150, C151, C153, and 
the requirements of this specification. 

B. Typical joint details. 

C. Typical details and description of lining and coating. 

D. Calculations supporting selected wall thickness. 

E. Calculations demonstrating that each proposed restrained joint arrangement can resist the 
applied forces. 

F. Cathodic protection materials. 
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1.07 DELIVERY, STORAGE, AND HANDLING 

Delivery, storage, and handling of ductile-iron pipe and fittings shall follow the recommendations of 
AVVWA CSOO and as specified herein: 

A. Handling of pipe shall be performed with lifts, cranes, or other suitable equipment and 
devices. Slings, hooks, or pipe tongs shall be padded and used in such a manner as to 
prevent damage to the pipe, linings, and coatings. The pipes shall not be dropped or 
dragged. 

B. During transport, the pipe shall be supported and secured against movement using padded 
devices in such a manner to prevent damage. 

C. Stored pipe shall be protected from damage and kept free from dirt and foreign materials by 
closing the ends of the pipe. Other pipeline materials shall be protected by appropriate 
packaging or wrapping. Gaskets shall be stored in a cool location out of direct sunlight. 
Bolts, nuts, and washers shall be handled and stored in a dry location in a manner that will 
ensure proper use with respect to types and sizes. 

D. Pipe laid out for installation shall be placed on earth berms or timber cradles adjacent to the 
trench in the numerical order of installation. 

E. Maintain plastic end caps on all pipe and fittings in good condition until the pipe is ready to 
be installed in the trench. Periodically open the plastic end caps and spray clean potable 
water inside the pipe for moisture control. 

F. Under no circumstances shall ropes or other devices be attached through the fitting's 
interior for handling. 

PART2 MATERIALS 

2.01 DUCTILE-IRON 

A. General: 

1. Ductile-iron plpe and fittings shall be manufactured per AVVWA C110, C111, C115, 
C150, C151, and C153. Gray-iron and cast-iron fittings or flanges shall not be used. 

2. Ductile-iron fittings manufactured per AVVWA C153 shall be installed on mains 12-inch 
and smaller only. 

3. Joints for ductile-iron pipe and fittings shall be mechanical, flanged, or push-on in 
accordance with AVVWA C110, C111 , and C153. 

4. Except as amended herein, or otherwise shown on the Approved Plans, joints for 
ductile-iron pipe and ductile-iron fittings shall have a pressure rating equal to or greater 
than the adjacent piping. 

5. Joints in buried piping may be of the push-on, flanged or mechanical- joint type per 
AVVWA C111 except where particularly specified on the Approved Drawings. 
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6. Joints that are aboveground, within structures, or submerged shall be flanged unless 
otherwise shown on the Approved Plans. 

8. Unless otherwise specified, ductile-iron flanges shall be in accordance with AWWA C115, 
rated at a working pressure of 250 psi. Where required in order to connect to the flanges of 
250 psi butterfly valves, or as otherwise shown on the approved plans, ductile-iron flanges 
shall be compatible with AWWA C207, Class "E". 

Maximum working pressure of flanges shall as specified in AWWA or ASME/ANSI. Flanges 
shall be integrally cast per AWWA C11 o or shop-threaded per AWWA C115. Flanges shall 
be solid. Hollow-back flanges are not permitted. Gray-iron or cast-iron flanges are not 
permitted. Threading of flanges in the field is not permitted. 

Where threaded flanges are used, the pipe or spool piece to which they are connected will 
be hydrostatically tested in the presence of the Engineering Manager prior to installation. 
The pipe section or spool piece shall be hydrostatically tested for 15 minutes at the 
pressure rating of the flanges. No leaks shall be permitted. 

C. Plain ends shall conform to the requirement of AWWA C151 and to the dimensions 
included within AWWA C110 to accept a mechanical joint, push-on joint, flanged coupling 
adaptor, flexible coupling, or grooved coupling. 

D. The exterior surfaces of all pipe and fittings shall be factory coated with a minimum one (1) 
mil thick petroleum asphaltic material per AWWA C110 and C151. 

E. All pipe and fittings shall be cement-mortar lined in accordance with AWWA C 104, using 
the double thickness requirements indicated in said standard, Type II or Type V Portland 
cement per ASTM C 150 shall be used. 

2.02 GASKETS 

A. Mechanical joint rubber gasket configuration and materials shall comply with AWWA C111, 
and according to the applicable joint type and pressure rating of the piping system. 

8. Flange gaskets shall be 1 /8-inch thick acrylic or aramid fibers bound with nitrile for all sizes 
of pipe. Gaskets shall be full-face type with pre-punched holes. Ring gaskets extending to 
the inner edge of the bolt circumference may be used only upon approval of the 
Engineering Manager. 

C. Insulating Sections. Where a metallic nonferrous pipe or appurtenance is connected to 
ferrous pipe or appurtenance, an insulating flange gasket kit shall be provided. Each 
insulating gasket shall have a pressure rating equal to or exceeding the connecting pipes. 

D. Push-on joint rubber gaskets shall be per AWWA C111. 

E. If organic solvents or petroleum products are encountered during the course of the work, 
alternate gasket materials or joint treatment may be required by the Engineering Manager. 

2.03 MECHANICALLY RESTRAINED JOINTS 

Mechanically restrained joints shall have boltless positive lock ring type joints as manufactured by 
U.S. Pipe TR Flex, American Pipe Lok Ring, Megalug or approved equal. The design shall permit 
disassembling of the joint for repair and maintenance. External type harnesses and internal type 
restraints will not be allowed. 
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2.04 BOLTS AND NUTS FOR FLANGES 

Bolts and nuts shall be as indicated below and shall be selected from the Approved Materials List. 

A. Stainless steel bolts and nuts shall be used for the installation of pipelines 24-inch diameter 
and larger and for submerged flanges. Bolts and nuts shall be Type 316 stainless steel 
conforming to ASTM A 193, Grade BBM for bolts, and Grade SM for nuts. 

B. All bolt heads and nuts shall be hexagonal, except where special shapes are required. 
Bolts shall be of such length that not less than 1/4-inch or more than 1/2-inch shall project 
past the nut in tightened position. 

2.05 PAINTING AND COATING 

A. Buried ductile-iron pipe shall receive an asphaltic coating in accordance with A'WWA C115. 

8. Materials for coating of pipe and fittings located above ground and in structures shall be in 
accordance Specification Section 09900. 

C. Materials for coating buried mechanical joint and hardware shall be in accordance 
Specification Section 13110. 

2.06 IMPORTED GRANULAR MATERIAL FOR PIPE AND TRENCH ZONES 

Imported granular material for use in pipe and trench zones shall be in accordance with 
Specification Section 02223. 

2.07 CONCRETE 

Concrete for thrust and anchor blocks shall be in accordance with Specification Section 03300. 

2.08 POLYETHYLENE ENCASEMENT 

Polyethylene encasement shall consist of a tube of at least 8 mils thickness and be selected from 
the Approved Materials List. Plastic adhesive tape for polyethylene encasement shall be 2-inches 
wide and be selected from the Approved Materials List. 

2.09 WARNING/IDENTIFICATION TAPE 

Use marking tape consisting of one layer of aluminum foil laminated between two (2) colored 
layers of inert plastic film. The lamination bond shall be strong enough that the layers can not be 
separated by hand. Tape shall be a minimum of 5 mils thick and 6 inches wide. Elongation shall 
be a minimum of 600%. Tape shall bear a continuous, printed, message every 16 to 36-inches 
warning of the installation buried below. Tape shall be selected from the Approved Materials List. 
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PART3 EXECUTION 

3.01 GENERAL 

At all times when the work of installing pipe is not in progress, including worker break times, ends 
of the pipe shall be closed with a vermin-proof and child-proof cap or plug. Do not permit trench 
water to enter the pipe. Do not place tools, clothing, or other materials in the pipe. The Contractor 
shall maintain the interior of the pipe in a sanitary condition free from foreign materials. 

3.02 TRENCHING, BACKFILLING AND COMPACTING 

Trenching, backfilling and compacting shall be performed in accordance with Specification Section 
02223. 

3.03 DEWATERING 

A. The Contractor shall provide and maintain at all times during construction ample means and 
devices to promptly remove and dispose of all water from any source entering trench 
excavations or other parts of the work in accordance with Specification Section 02223. Any 
damage caused by flooding of the trench shall be the Contractor's responsibility. 

B. Dewatering shall be performed by methods that will maintain a dry excavation, preservation 
of the final lines and grades and protection of all utilities. If flooding of the trench does 
occur, the Contractor shall immediately dewater and restore the trench. Damaged or altered 
pipeline appurtenances or trench materials shall be repaired or replaced as directed by the 
Engineering Manager. 

3.04 PIPE INSTALLATION 

A. When the work requires and the size of the pipe allows entry of personnel into the pipe, the 
Contractor shall comply with all Federal and State regulations for confined space entry. 
Work inside pipelines shall not be undertaken until all the tests and safety provisions of the 
Code of Federal Regulations 1910.146, and the General Industry Safety Orders of the 
California Code of Regulations, Title 8, Section 5159 for confined space entry have been 
performed and the area is verified as safe to enter. 

B. The Contractor shall furnish and install all pipe, specials, fittings, closure pieces, valves, 
supports, bolts, nuts, gaskets, jointing materials, and all other appurtenances as shown on 
the Approved Plans and as required to provide a complete and workable installation. Install 
pipe in the trench as follows: 

1. Inspect each pipe and fitting before lowering the pipe or fitting into the trench. Inspect 
the interior and exterior protective coatings. Patch damaged areas in the field with 
material recommended by the protective coating manufacturer. Thoroughly clean the 
ends of the pipe. Remove foreign matter and dirt from inside of the pipe and keep pipe 
clean during and after installation. 

2. Install pipe according to the manufacturer's approved order of installation. Install pipes 
uphill if the grade exceeds 10%. Lower the pipe onto the bedding at the proper lines 
and grades. 
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3. The manufacturer's printed installation guide outlining the radius of curvature that can 
be negotiated with pipe sections of various lengths shall be followed, except they shall 
not exceed the deflections allowed in AVVWA C600 according to joint type. Combined 
deflections at rubber gasket or flexible coupling joints shall not exceed that 
recommended by the manufacturer. 

4. The pipe shall have firm bearing along its full length, and bell holes shall be provided at 
each joint to permit visual inspection of the joint and prevent the pipe from being 
supported by the bell end or coupling. 

C. Pipe Assembly 

1. Push-On Type: Assemble the pipe joint using a lubricant selected from the Approved 
Materials List. Insert the spigot end into the bell or coupling to the proper insertion 
mark. Check that the elastomeric ring has not left the groove during assembly by 
passing a feeler gauge around the completed joint. Drive spigot ends of the pipe into 
bell ends in accordance with the manufacturer's recommendations. Stabbing shall not 
be permitted. 

2. Mechanical Joint Type: Assembly of mechanical joint fittings shall be in accordance with 
the manufacturer's recommendations regarding installation. 

D. During installation operations, do not place tools, clothing, or other materials in the pipe. 

E. When pipe installation is not in progress, including worker break times, ends of the pipe 
shall be closed with a vermin-proof and child-proof cap or plug. Do not permit trench water, 
animals, or foreign material to enter the pipe. 

3.05 POLYETHYLENE ENCASEMENT 

Polyethylene encasement shall be used for the buried installation of ductile iron and fittings and 
shall be installed in accordance with AVVWA C105, Method A. 

3.06 FLANGED PIPE AND FITTINGS 

Flanged connections shall be installed where indicated on the Approved Drawings. 

A. Bolt holes shall straddle the horizontal and vertical centerlines. 

B. The bolts, nuts and flange faces shall be thoroughly cleaned by wire brush prior to 
assembly. 

C. Bolts and nuts shall be lubricated with a District-approved anti-seize compound. 

D. Nuts shall be tightened in an alternating "star'' pattern to the manufacturer's recommended 
torque. 

E. Coat the exterior of exposed flanges, bolts and nuts located aboveground or within vaults in 
accordance with Specification Section 09900. 
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3.07 MECHANICAL JOINT CONNECTIONS 

A. Install mechanical joint connections per AVVWA C600 and the manufacturer's 
recommendations. 

B. Prior to installation of the mechanical joint, clean the socket and plain end of the pipe. 
Lubricate both the gasket and plain end of the pipe with an approved lubricant per 
AVIJWA C111 immediately prior to slipping the gasket onto the plain end of the pipe. 

C. Tighten the bolts to the normal range of bolt torque per the manufacturer's 
recommendations and AVIJWA C600, Table 3. 

3.08 COUPLINGS FOR DUCTILE-IRON PIPE 

Mechanical type flexible joints shall be installed where shown on the Approved Drawings. Grooved 
couplings shall be used in vaults and above ground. Flexible couplings may be used, where 
indicated on the drawings, below ground, but may also be used above ground with restrained 
joints. Flanged coupling adapters shall be used for buried pipelines, where allowed by the 
Engineering Manager. 

A. Grooved joint couplings shall be installed per AWWA C606. 

B. Flanged coupling adapters, where allowed by the Engineering Manager, shall be installed 
per the manufacturer's recommendations. 

C. Flexible couplings shall be installed per the manufacturer's recommendations. 

D. All couplings for ductile-iron pipe shall be shop-coated in accordance with Specification 
Section 09900. 

3.09 CONCRETE 

Concrete thrust and anchor blocks shall be installed in accordance with Specification Section 
03300 and the Standards Drawings. Prior to filling the pipeline with water, refer to Specification 
Section 03300 for the minimum concrete curing time required. 

3.10 WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, 
place the marking tape on the compacted backfill and center over the pipe. Run tape continuously 
along the trench and tie ends of tape together. Wrap marking tape around valve box extension 
pipes and continue along pipe. 

3.11 DISINFECTION AND BACTERIOLOGICAL TESTING 

Disinfection, bacteriological testing, and flushing shall be performed in accordance with 
Specification Section 15041. 

3.12 HYDROSTATIC TESTING 

Field hydrostatic testing shall be performed in accordance with Specification Section 15044. 
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SECTION 15057 

COPPER TUBING, BRASS AND BRONZE PIPE FITTINGS 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials and installation of copper tubing, brass and bronze pipe fittings and 
appurtenances. Pipe fittings must comply with California State Law requirements for "lead free" 
plumbing (Statue: CH&SC 116875). 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

ANSI B1. 1 Unified Inch Screw Threads 

ANSI B1.2 Gauges and Gauging for Unified Inch Screw Threads 

ANSI B1.20.1 Pipe Threads, General Purpose (Inch) 

ANSI 816.24 Cast Copper Alloy Pipe Flanges and Flanged Fittings 

ASTMA307 Carbon Steel Bolts and Studs 

ASTM 843 Seamless Red Brass Pipe, Standard Sizes 

ASTM 862 Composition Bronze or Ounce Metal Castings 

ASTM 888 Seamless Copper Water Tube 

ASTM 888M Seamless Copper Water Tube [Metric 

AVVWAC800 Underaround Service Line Valves and Fittinos 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawinos 
Section 02223 Trenchino, Backfilling and Compacting 
Section 05550 Misc. Metals 
Section 15041 Disinfection of Pipe 
Section 15044 Hvdrostatic Testino of Pressure Pipe 

PART2 MATERIALS 

2.01 COPPER TUBING 

Copper tubing shall conform to the requirements of ASTM 8 88 Type K. Copper tubing up to 1-
inch diameter shall be soft. Copper tubing 2-inches in diameter may be soft when pressures are 
150psi and less. Components shall be selected from the Approved Materials List in accordance 
with the Standard Drawings. 
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2.02 BRASS PIPE, NIPPLES, AND FITTINGS 

Threaded nipples, brass pipe and fittings shall conform to ASTM B 43, regular wall thickness. 
Threads shall conform to ANSI 81.20. 1. Fittings shall be compression type. Brass pipe shall not 
contain lead material. 

2.03 BRONZE APPURTENANCES 

A. Corporation stops, curb stops, meter and angle meter stops, meter flange adapters, and 
bronze-bodied service saddles shall be selected from the Approved Materials List in 
accordance with the Standard Drawings. 

B. Fittings shall be threaded type. 

C. All items specified herein shall be manufactured of bronze conforming to ASTM B 62. 

D. Service saddles shall be the double strap type. Service saddles shall be used on all service 
and appurtenance connections on PVC piping. For piping materials other than PVC, 
service and appurtenance connections shall be performed in accordance with the Approved 
Drawings. 

2.04 BOLTS AND NUTS FOR FLANGES 

Bolts and nuts shall be in accordance with the Approved Materials List. 

2.05 WARNING/IDENTIFICATION TAPE 

Use marking tape consisting of one (1) layer of aluminum foil laminated between two (2) colored 
layers of inert plastic film. The lamination bond shall be strong enough that the layers can not be 
separated by hand. Tape shall be a minimum of 5 mils thick and 6 inches wide. Elongation shall 
be a minimum of 600%. Tape shall bear a continuous, printed, message every 16 to 36-inches 
warning of the installation buried below. Tape shall be Terra Tape, Linetec, or District approved 
equal. 

PART3 EXECUTION 

3.01 COPPER TUBING AND FITTINGS 

A. Trenching, bedding, backfilling and compacting shall be performed in accordance with 
Specification Section 02223 and the Standard Drawings. Provide a minimum cover of 30-
inch below finished street grade. 

B. Cut tubing true and square and remove burrs. 

C. Bends in soft copper tubing shall be long sweep. Shape bends with shaping tools. Form 
bends without flattening, buckling, or thinning the tubing wall at any point. 

D. Assemble copper tubing and fittings per the manufacturer's recommendation in accordance 
with the Standard Drawings. 

E. For water services 2-inches and Jess, Corp Stops shall be insulated type and selected from 
the Approved Material List. 
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F. Service Stops shall be installed such that, while standing on the District side of the meter 
box, the locking wing is located on the left side of the service lateral with the lock holes 
facing up in order to facilitate right hand operation of the valve while standing on the District 
side. 

3.02 SERVICE SADDLES 

A. Service saddles shall be located a minimum of 24-inch from any pipe joint or fittings. 

B. Service saddles for connections shall be located a minimum of 24-inch from other saddles. 
Additionally, multiple service saddles for connections that are installed on the same side of 
a single pipe length shall be alternately staggered between 35° and 55° to prevent a weak 
plane in the pipe. 

C. The surface of the pipe shall be clean and all loose material shall be removed to provide a 
hard, clean surface. 

D. The service saddle shall be tightened in accordance with the manufacturer's 
recommendations to ensure a tight seal, using care to prevent damage or distortion of the 
service saddle or corporation stop due to over-tightening. 

E. The tap into the pipe shall be made in accordance with the pipe manufacturer's 
recommendation. Tapping tools and shell cutters with internal teeth or double slots that will 
retain the coupon shall be used. 

F. Service Saddles shall be the Double-Strap type and selected from the Approved Materials 
List. 

3.03 WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, 
place the marking tape on the compacted backfill and center over the pipe. Run tape continuously 
along the trench and tie ends of tape together. Wrap marking tape around valve box extension 
pipes and continue along pipe. 

3.04 DISINFECTION AND BACTERIOLOGICAL TESTING 

Disinfection, bacteriological testing, and flushing shall be performed in accordance with 
Specification Section 15041. 

3.05 HYDROSTATIC TESTING 

Field hydrostatic testing shall be performed in accordance with Specification Section 15044. 
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PART1 GENERAL 

1.01 DESCRIPTION 

SECTION 15062 

POLYVINYL CHLORIDE (PVC) 
GRAVITY SEWER PIPE AND FITTINGS 

This section designates the requirements for the manufacture and installation of polyvinyl chloride, 
abbreviated PVC, gravity sewer pipe to be furnished and installed by the Contractor, at the location 
and to the lines and grades shown on the Plans as herein specified. Included in this section are 
requirements for tie-ins and sewer bypassing. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

ASTM D1784 Rigid PVC Compounds 

ASTM D2321 Underground Installation of Flexible Thermoplastic Sewer Pipe 

ASTM D2412 Pipe Stiffness Test 

ASTM D2564 Solvent Cements for PVC Pipe Fittings 

ASTM D3034 PVC Sewer Pipe and Fittings (4" to 15") 

ASTM D3212 Joints for Drain and Sewer Plastic Pipe Using Elastomeric Seals 

ASTM F477 Elastomeric Gaskets for Joining Plastic Pipe 

ASTM F679 PVC Large Diameter Gravity Sewer Pipe and Fittings (18" to 27") 

UNJ-B-5 Uni Bell Recommended Practice for the Installation of PVC Sewer Pipe 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 
Section 02223 Trenching, Backfilling and Compacting 
Section 03461 Precast Concrete Manholes 
Section 15043 Testina of Gravitv Sewer 

1.04 SUBMITTALS 

The Contractor shall furnish submittals in accordance with Section 1 - General Conditions. 
Submittals are required for the following: 

A. Submit Shop Drawings, material lists, manufacturer's literature and catalog cuts and other 
information. 
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B. An affidavit from the pipe manufacturer including compliance with requirements of the 
Plans and Specifications shall be delivered with the pipe. 

C. Bypass Plan (if applicable). 

PART 2 MATERIALS 

2.01 PVC PIPE 

A. PVC gravity sewer pipe shall be made of PVC plastic having a cell classification of 12454-
B, 13364-A, or 13364-B as defined in ASTM 01784. PVC gravity sewer pipe, fittings1 

coupling and joints, 4-inch through 15-inch, shall be manufactured in conformance with the 
requirements of ASTM 03034, SOR 35 and shall have gasketed joints. All pipe shall be of 
solid wall construction with smooth interior and exterior surfaces. 

B. Any fittings shall also be made of PVC plastic and have a cell classification of 12454-B, 
12454-C, or 13343-C as defined in ASTM 01784. PVC gravity sewer pipe, fittings, 
coupling and jointst 18-inch through 21-inch, shall be manufactured in conformance with 
the requirements of ASTM FS79 with T-1 wall thickness and shall have gasketed joints. All 
pipe shall be of solid wall construction with smooth interior and exterior surfaces. 

C. The minimum pipe stiffness for both small diameter and large diameter PVC gravity sewer 
pipe shall be 46 psi according to ASTM 02412. 

2.02 JOINING SYSTEM 

A. The pipe shall be jointed with an integral bell gasketed joint that meets the requirements of 
ASTM 03212. The gasket shall be manufactured from a synthetic elastomer and factory 
installed in the belled end of the pipe. Gasket shall conform to ASTM F477. 

B. All pipe shall have a homemark on the spigot end to indicate proper penetration when the 
joint is made. The socket and spigot configurations for fittings and couplings shall be 
compatible to those used for the pipe. 

2.03 CERTIFICATION 

Pipe, fittings, and couplings shall meet the requirements of the section titled "Requirements" of 
ASTM 03034 SOR 35 (4-inch through 15-inch) and ASTM F679 (18-inch through 27-inch). During 
production of the pipe, the manufacturer shall perform the specified tests for each pipe marking. A 
certification by the manufacturer indicating compliance with specification requirements shall be 
delivered with the pipe. The certification shall include the test result data. Pipe which is not 
installed within 120 days of latest test shall not be used without prior approval of the Engineering 
Manager. 

2.04 WARNING/IDENTIFICATION TAPE 

Use marking tape consisting of one layer of aluminum foil laminated between two colored layers of 
inert plastic film. The lamination bond shall be strong enough that the layers can not be separated 
by hand. Tape shall be a minimum of 5 mils thick and 6-inches wide. Elongation shall be a 
minimum of 600%. Tape shall bear a continuous, printed, message every 16 to 36-inches warning 
of the installation buried below. Tape shall be selected from the Approved Materials List. 
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PART 3 EXECUTION 

3.01 PIPE LENGTHS 

Standard laying lengths shall be 20-feet and 12.5-feet with the manufacturer's option to supply up 
to 15% random lengths. Combined horizontal and vertical deflections at PVC gravity sewer pipe 
shall not exceed that recommended by the manufacturer (the maximum total deflection allowed 
shall be three (3) degrees). Any deflection of the pipe shall be accomplished by bending the pipe 
along its entire length in the trench and not by deflection at the joints. 

3.02 MARKING 

All pipe, fittings, and couplings shall be clearly marked at an interval not to exceed 5-feet as 
follows: 

Nominal Pipe Diameter 
PVC cell classification 
Company, plant, shift, ASTM, SOR, and date designation 
Service designation or legend 

For fittings and couplings, the SOR designation is not required. 

3.03 EARTHWORK 

A. Excavation and backfill, including the pipe bedding, shall conform to the provisions of 
Specification Section 02223, Trenching, Backfilling and Compacting, except as herein 
modified. 

B. Crushed Rock and Gravel: Crushed rock shall be the product of crushing rock or gravel. 
Fifty percent of the particles retained on a 3/8-inch sieve shall have their entire surface 
area composed of faces resulting from fracture due to mechanical crushing. Not over five 
(5) percent shall be particles that show no faces resulting from crushing. Less than ten 
(10) percent of the particles that pass 3/8-inch sieve and are retained on the No. 4 sieve 
shall be water worn particles. Gravel shall not be added for crushed rock. 

1. Gravel shall be defined as particles that show no evidence of mechanical crushing, are 
fully waterworn, and are rounded. For pipe bedding. where gravel is specified, crushed 
rock may be substituted or added. 

2. Where crushed rock or gravel is specified in the bedding details on the Plans or in the 
Specifications, the material shall have the following gradations: 

Sieve Size 

1" 
3/4" 
1/2" 
3/8" 

No.4 
No. 8 
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3. Unless otherwise specified, 1/2-inch maximum crushed rock shall be used for pipes 
with inside diameter of 48-inches and less. 

C. Pipe Bedding: Crushed rock shall be used for pipe bedding and shall be compacted to 
obtain a relative density of 90% unless otherwise specified. The thickness of the pipe 
bedding shall be a minimum of 6-inches. The pipe bedding shall be placed over the full 
width of the trench. 

D. Backfill Within Pipe Zone: Crushed rock shall be placed and compacted within the pipe 
zone from the bottom of the pipe to 12-inches above the top of the pipe outside diameter. 
The crushed rock shall be compacted to obtain a relative density of 90% unless otherwise 
specified. 

3.04 GENERAL INSTALLATIONS PROCEDURES AND WORKMANSHIP 

A. PVC pressure pipe and fittings shall be installed per ASTM 02321, Uni Bell pamphlet Uni-
8-5, and the manufacturer's recommendations. 

B. Proper care shall be used to prevent damage in handling, moving, and placing the pipe. 
The Contractor shall unload the pipe by mechanical means such as a crane or backhoe, or 
by rope and skids, as recommended by the manufacturer. In using skids, pipes must be 
prevented from striking other pipe. Dropping pipe from truck will not be permitted. 

C. All pipe shall be laid without break, upgrade from structure to structure, with the bell ends 
of the pipe upgrade. Pipe shall be laid to the line and grade given so as to form a close 
concentric joint with the adjoining pipe and prevent sudden offsets of the flow line. The 
interior of the pipe shall be cleaned of all dirt and superfluous materials of all description 
immediately prior to installing the pipe. The Contractor shall wipe the mating surfaces of 
the pipe to be joined clean of all dirt and foreign matter and apply an approved lubricant. 
The spigot end shall be inserted to the proper depth of the socket as indicated by the home 
mark. 

D. Laying tolerances for the installed pipe shall not vary greater than 0.3-foot horizontally, or 
greater than 0.1-foot vertically from the alignment and elevations shown on the Approved 
Drawings. 

3.05 BRANCHES 

A. PVC wyes, and other types of branches shall be furnished and installed along with PVC 
pipe as is called for on the Plans. The longitudinal barrel of branch fittings, to be placed in 
line and grade with PVC sewer mains, shall be of the same diameter, quality, and type as 
specified herein for sewer installations, and shall conform to the applicable provisions set 
forth for PVC gravity sewer pipe. Unless otherwise specified, the branch of wye fittings 
shall be inclined upward at an angle not greater than 45 degrees from a horizontal line. No 
wye shall be placed closer than 5-feet in the downstream side to the centerline of any 
structure. Also no two wyes or tees shall be laid back to back. There shall be a minimum 
of 3-feet between each branch fitting. 

B. The Contractor shall place a support of grade crushed rock or gravel under every wye 
branch when installed. 
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3.06 SADDLE CONNECTIONS 

A. All saddle connections into existing sewer lines shall be made with a wye saddle. The 
sewering to be saddled shall be scored to the approximate shape of wye or tee and shall 
be cut by mechanical hole cutters or by keyhole or by sabre saw. The tap holes shall be 
cleanly machined and may be further worked by hand to provide a true and neat opening 
for the wye or tee saddle. The Contractor shall replace or repair any pipe damaged during 
the operation. 

B. Saddles shall be mounted on the pipe with solvent cement in conformance with the 
requirements of ASTM D2564 or by gaskets with all stainless steel straps. If a solvent 
welded saddle is used, the saddle shall be secured to the main with stainless steel straps 
or with saddle clamps. After the connection has set sufficiently long for the solvent cement 
to cure, the Contractor shall encase the entire fitting and main line with Class A Portland 
cement concrete. 

C. The Contractor shall carry out the saddling operation only in the most workmanlike manner 
and he shall keep all chips, dirt, solvent cement, mortar and concrete out of the sewering 
being saddled. The Contractor shall, if directed to do so by the Engineering Manager, 
flush, clean and ball the reach of sewer main saddle. 

D. In lieu of a saddle connection, a wye connection may be made by cutting the sewer and 
installing a wye. All applicable provisions of this Specification will be adhered to in making 
a cut-in wye connection. 

3.07 MANHOLES 

Connection of PVC sewer pipe to the manhole shall be water tight. The connection shall be made 
with a gasket plastic manhole coupling in accordance with Specification Section 03461 and the 
Standard Drawings. 

3.08 PREVENTING FOREIGN MATTER FROM ENTERING THE PIPE 

At all times when pipe laying is not in progress, the open end of the pipe shall be closed with a 
tight-fitting cap or plug to prevent the entrance of foreign matter into the pipe. These provisions 
shall apply during the noon hour as well as overnight. Under no circumstances shall the pipeline 
be used as a drain for removing water which has infiltrated into the trench. The Contractor shall 
maintain the inside of the pipe free from foreign materials and in a clean and sanitary condition 
until its acceptance by the Owner. 

3.09 CLEANING 

Before testing, each pipe shall be thoroughly cleaned from manhole to manhole with a sewer 
scrubbing ball. All debris and trash shall be removed from each manhole. Plywood will be placed 
on the shelf after cleaning has taken place. The Contractor shall remove plywood when final lift 
of AC has been applied. 

3.10 TEST FOR LEAKAGE AND INFILTRATION 

The pipe, and other appurtenances shall be tested for leakage and infiltration in accordance with 
Specification Section 15043, Testing of Gravity Sewer. 
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3.11 MANDREL TEST 

A. Following the completion of the required testing, the placement and densification of backfill, 
and the installation of all utilities, and prior to the placing of the permanent paving, all PVC 
sewer pipe shall be cleaned and then mandrelled, to measure for obstructions (deflections, 
joint offsets, and lateral pipe intrusions) in accordance with the requirements of the 
Standard Specifications for Public Works Construction (latest edition) Section 306-1.2.12. 
A rigid mandrel, with a circular cross section having a diameter of at least 95% of the 
specified 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. 

8. Obstructions encountered by the mandrel shall be corrected by the Contractor. All 
material, equipment, and labor to perform the test shall be provided by the Contractor at no 
cost to the District. 

3.12 SEWER FLOW DIVERSION REQUIREMENTS 

A. Contractor must submit a sewer flow diversion plan to be reviewed by the Engineering 
Manager when sewer bypassing is required. Allow at least 30 days for review and approval 
before commencing work. The bypass plan must include at a minimum the following 
information: 

1. Bypassing sequence 

2. Submittal of highline, bypass pumps, and other appurtenances. Specifications of 
pumping equipment, type, size, capacity and amount of pumps required to handle the 
peak wet weather flow and include a 100 percent backup in the flow diversion system. 

3. Monitoring plan, including frequency for continuously monitoring flow levels 
downstream and upstream of the flow diversion to detect any failure. Continuously 
monitor fuel and ensure that fuel level does not drop below a two hours usage. 

4. Sewage spill and response plan 

5. Maintenance procedures, schedule and monitoring log. The operation procedure 
should include the cleaning out of the primary pump impellers of any debris as 
needed. 

6. Drawings showing the location of the bypass pumping equipment for each line 
segment of the bypass, valves, and piping. 

7. Equipment onsite, including back up plugs, air compressors and repair couplings for 
highline. 

B. If diversion requires pumping, each pump, including backup pumps must be a complete 
unit with its own suction and discharge piping. The backup flow diversion system must be 
fully installed, operation and ready for use. Hydraulically test the diversion system with 
clean water before wastewater flow diversion. The Engineering Manager must be present 
during all testing. 

C. At the discretion of the Engineering Manager, a temporary wastewater storage tank or 
stand-by sewage pumper truck may be required on site during sewage pump switchovers. 
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0 . The contractor is fully responsible for sewage handling and preventing a sewage spill, 
containing a sewage spill, recovery and legal disposal of spilled sewage, fines, penalties, 
claims and liability arising from negligently causing a sewage spill, and violation of law, 
ordinance, code, order or regulation because of the spill. If a spill occurs, act immediately 
to control the sewage spill. Take appropriate steps to contain it according to the sewage 
spill response plan and flow diversion plan. Immediately notify the Engineering Manager 
and report the situation. 

E. The Engineering Manager may institute further corrective actions to fully comply with 
existing laws, ordinances, codes, orders or other pertinent regulations. The contractor is 
responsible for costs incurred for the corrective action including mitigation measures or 
habitat restoration and obtaining after the fact permits if necessary in environmentally 
sensitive areas. 

F. Contractor must have the bypassing equipment available and on-site during all construction 
activities including grading. 

G. Within 3 business days from a spill occurrence, submit a written report to the Engineering 
Manager describing the following information: 

1. Location of spill 
2. Estimated volume 
3. Date and time of event 
4. Duration 
5. The cause 
6. Type or remedial and or clean up measures taken 
7. Date and time of implementation 
8. Corrective and or preventive actions taken to avoid further spills 
9. Equipment used in spill response 
10. Environmentally sensitive habitat 
11. Results of necessary monitoring 
12. List of parties notified 

H. The sewer spill prevention and response plan must follow the "Zero Spill" policy and must 
include the following: 

1. Identify nearby environmentally sensitive area such as waterway, channel, catch 
basin and entrance to existing underground storm drain. 

2. Make arrangements for an emergency response unit, stationed at or near the job site, 
comprised of emergency response equipment and trained personal to be immediately 
dispatched in the event of a sewage spill. Contact numbers shall be included in the 
plan. 

3. Emergency notification procedure that includes emergency response team with 
telephone numbers and arrangements for backup personal and equipment. 
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SECTION 15064 

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE 
(AWWAC900) 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, installation, and testing of polyvinyl chloride (PVC) pressure pipe 
conforming to AWWA C900. Size range is 4-inches through 12-inches. PVC pipe may only be used by 
permission of the Engineering Manager. A written request to use PVC in lieu of CML&C steel must be 
submitted to the Engineering Manager and approved in writing. 

1.02 PIPE IDENTIFICATION SYMBOLS 

Interpret pipe identification symbols used on the Drawings as follows: PVC-8"-200 designates type of 
pipe (polyvinyl chloride); nominal pipe size (8-inches); and working pressure rating (Class 200). 

1.03 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred to in 
the text by the basic designation only. Reference shall be made to the latest edition of said standards 
unless otherwise called for: 

ASTM D1784 Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and 
Chlorinated Polyvinyl Chloride (CPVC) Compounds 

ASTMA307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI 
Tensile Strength 

ASTMA563 Standard Specification for Carbon and Alloy Steel Nuts 

ASTM 862 Standard Specification for Composition Bronze or Ounce Metal Castings 

ASTM 01248 Standard Specification for Polyethylene Plastics Extrusion Materials For 
Wire and Cable 

AWWAC110 Ductile-Iron and Gray-Iron Fittings, 3-inch through 48-inch, For Water and 
Other Liquids 

AWWAC111 Rubber-Gasket Joints For Ductile-Iron Pressure Plpe and Fittings 

AWWAC153 Ductile-Iron Compact Fittings, 3-inch through 16-inch, For Water and 
Other Liquids 

AWWAC900 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4-inch 
through 12-inch for Water Distribution 
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1.04 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 

Section 02223 Trenching, Backfilling, and Compacting 

Section 03300 General Concrete Construction 

Section 09900 Painting and Coating 

Section 15041 Disinfection of Piping 

Section 15044 Pressure Testing of Piping 

1.05 SUBMITTAL$ 

A. Submit shop drawings in accordance with Section 1 - General Conditions. 

B. Provide affidavit of compliance with AWWA C900. 

C. Submit copies of the following required tests conducted on the project pipe by the manufacturer: 

1. Quick-burst strength of pipe and couplings. 

2. Flattening resistance of pipe. 

3. Record of additional tests after test sample failure. 

D. Submit manufacturer's literature on ductile iron fittings conforming to AWWA C110 including 
dimensions, thickness, weight, coating, lining, and a statement ofinspection and compliance with 
the acceptance tests of AWWA C110. 

E. Submit manufacturer's literature on ductile iron fittings conforming to AWWA C153 including 
dimensions, thickness, weight, coating, and lining. Submit certificate of compliance with AWWA 
C 153. Include legible engineering analysis sealed by a registered professional engineer or test 
results confirming the hydrostatic design in accordance with Section 53-5.3 of AWWA C153 for 
each size and configuration of fitting to be supplied. Submit results of foundry tests required by 
AWWA C153 including chemical analysis per Section 53-13. 

F. Submit dimensions of push-on joints and other joints which do not conform to rubber-gasket 
joints in accordance with AWWA C111. 

G. Submit manufacturer's catalog data and descriptive literature for high deflection couplings, repair 
couplings, tracer wire, marking tape, and miscellaneous piping materials. 

1.06 INSPECTION AND FIELD VERIFICATION 

A. The Engineering Manager may inspect materials, productions, and testing at manufacturer's 
plant. 

8. Where new pipelines are to be connected to existing waterlines of the District, the Contractor 
shall verify in the field the location, elevation, pipe material, pipe outside diameter, and any other 
characteristics of the existing waterline before proceeding with the pipe installation. This field 
verification shall be performed in the presence of the Engineering Manager. 
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PART2 MATERIALS 

2.01 PVC PIPE 

Pipe shall be polyvinyl chloride (PVC) conforming to AWWA C900 with material cell classification 
12454-8 per ASTM D 1784. Provide standard pipe having integral bell and spigot with elastomeric 
gasket and cast iron equivalent outside diameter. Provide pipe in standard 20-foot laying lengths. 
Straight pipe sections with plain ends for use with high deflection couplings are not available. Random 
lengths will not be permitted. Provide Class 200 pressure rating or as shown on the Drawings. 

2.02 HIGH DEFLECTION COUPLINGS 

High Deflection couplings shall be used only with the approval of the Engineering Manager. Provide 
polyvinyl chloride (PVC) or ductile iron (DI) couplings with twin elastomeric gaskets which allow 2 
degrees of deflection at each gasket for a total of 4 degrees per coupling. Provide couplings for cast iron 
equivalent outside diameter. Couplings shall be selected from the Approved Materials List. 

2.03 CLOSURE/REPAIR COUPLINGS 

Provide polyvinyl chloride (PVC) couplings with twin elastomeric gaskets which are designed to connect 
plain ends of straight pipe. Provide couplings for cast iron equivalent outside diameter and Class 200 
pressure rating. Do not deflect pipe in these couplings. Closure/Repair Couplings shall be selected from 
the Approved Materials List. 

2.04 FITTINGS 

A. Provide ductile iron fittings conforming to AWWA C110 with a minimum rated working pressure of 
350 psi. Provide fittings with bells and gaskets specifically designed for cast iron equivalent 
outside diameter PVC pipe. Use mechanical joint fittings or fittings with bells and gasket ends. 

B. Compact ductile iron fittings shall conform to AWWA C153 with a minimum rated working 
pressure of 350 psi. Provide fittings constructed of Grade 70-50-05 ductile iron having a 
minimum weight equal to the weight tabulated in AWWA C153. Provide fittings with bells and 
gaskets specifically designed for cast iron equivalent outside diameter PVC pipe. Use 
mechanical joint fittings or fittings with bells and gasket ends conforming to the dimensional 
values of AWWA C111. Mechanical joint glands shall be Grade 70-50-05 ductile iron and cast in 
one continuous ring. Fittings with repaired defects are not acceptable and will be rejected. 

2.05 LINING AND COATING FOR FITTINGS 

Line interior of fittings per Specification Section 15056. 

2.06 FLANGES 

Flanges on ductile iron fittings shall conform to AWWA C110 or ANSI 816.42 Class 150. Refer to 
Specification Section 15056. 
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2.07 BOLTS, NUTS AND GASKETS FOR FLANGES 

A. Provide stainless steel Type 316 bolts and nuts for buried flanges, unless otherwise specified on 
the plans or approved by the Engineering Manager. 

B. Provide washers for each nut. Washers shall be of the same material as the nuts. 

C. Gaskets shall be asbestos-free, drop-in ring type, 1 /16-inch or 1 /8-inch thick, and shall be acrylic 
or aramid fiber bound with nitrile. Gaskets shall be suitable for a water pressure of 500 psi at a 
temperature of 400°F. Select materials from Approved Materials List. 

2.08 OUTLETS 

A. For outlets 2-inches and smaller with working pressures 150 psi or less, attach a service saddle 
and corporation stop to the pipe. Provide service saddles with full width, cast bronze bodies 
conforming to ASTM B 62, 0-ring gaskets, and iron pipe threads. Provide Type 304 stainless 
steel double band straps with four bolts or a single wide strap with four bolts. All stainless steel 
shall be fully passivated for enhanced corrosion resistance. All saddles shall be pre-sized at the 
factory for installation on cast iron equivalent outside diameter PVC pipe conforming to AWWA 
C900. Service saddles shall be selected from the Approved Materials List 

B. For outlets 3-inches and larger, use a ductile iron tee with a flanged outlet. 

2.09 FLEXIBLE PIPE COUPLINGS 

Flexible pipe couplings shall be selected from the Approved Materials List. 

2.10 FLANGE COUPLING ADAPTERS 

Flange coupling adapters shall be selected from the Approved Materials List. 

2.11 TRACER WIRE 

A. Tracer wire shall be installed over all waterlines and forced sewer mains made of nonmetallic 
material. Tracer wire shall be in a continuous strand, placed on top of pipe and secured with 
tape every 1 O feet. Tracer wire shall be brought to the surface of all appurtenances and 
connected to an approved tracer box within the housekeeping pad. The only exception is for a 
meter service lateral. The wire will then loosely terminate within the meter box. 

B. The Contractor shall test the tracer wire in the presence of the Engineering Manager. If there is 
no continuity, the Contractor shall make the necessary repairs at their expense. 

C. Use AWG No. 14 stranded copper wire with high molecular weight polyethylene (HMW/PE) 
insulation specifically designed for direct burial in corrosive soil or water. Polyethylene insulation 
shall conform to ASTM D 1248, Type 3, Class C, and Grade 5. 

D. Wire nuts will be used to connect two ends and then placed in a silicone filled splice connector 
DBR-6 or approved equal. 

2.12 WARNING / IDENTIFICATION 

Use marking tape consisting of one layer of aluminum foil laminated between two colored layers of inert 
plastic film. The lamination bond shall be strong enough that the layers can not be separated by hand. 
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Tape shall be a minimum of 5 mils thick and 6-inches wide. Elongation shall be a minimum of 600%. 
Tape shall bear a continuous, printed, message every 16 to 36-inches warning of the installation buried 
below. Tape shall be selected from the Approved Materials List. 

2.13 MARKER POSTS 

When pipeline is located outside of paved street, provide marker posts for buried pipelines at 500 feet on 
center or as directed by the Engineering Manager. Use 6-inch diameter plastic posts, filled with cement 
grout and painted white with blue stenciled lettering indicating "WATER". See RMWD Standard Detail 
for Guard Posts. 

PART3 EXECUTION 

3.01 PRODUCT MARKING 

Legibly mark pipe in blue at 5-foot intervals and each coupling to identify the nominal pipe size, OD base, 
PVC, dimension ratio number and pressure class, AWWA C900, and the seal of the testing agency that 
verified the suitability of the material for potable water service. 

3.02 DELIVERY AND TEMPORARY STORAGE OF PIPE 

A. Ship, store, and place pipe at the storage yard or installation site by supporting the pipe 
uniformly. Avoid scratching the pipe surface. Do not stack higher than 4 feet nor stack with 
weight on bells. Cover to protect from sunlight. 

B. Do not install pipe that is gouged or scratched forming a clear depression. 

C. Do not install pipe contaminated with a petroleum product (inside or outside). 

D. Do not install any pipe that shows evidence of exposure to sunlight, age, surface deterioration, or 
other physical damage. The decision of the Engineering Manager shall be final as to the 
acceptability of the pipe to be installed. 

3.03 HANDLING OF PIPE 

Lift pipes with mechanical equipment using wide belt slings or a continuous fiber rope which avoids 
scratching the pipe. Do not use cable slings or chains. Pipes up to 12-inches in diameter may be 
lowered by rolling on two ropes controlled by snubbing. Pipes up to 6-inches in diameter can be lifted by 
hand. 

3.04 PREVENTING FOREIGN MATTER FROM ENTERING THE PIPE 

At all times when pipe laying is not in progress, the open end of the pipe shall be closed with a tight­
fitting cap or plug to prevent the entrance of foreign matter into the pipe. These provisions shall apply 
during the noon hour as well as overnight. In no event shall the pipeline be used as a drain for removing 
water which has infiltrated into the trench. The Contractor shall maintain the inside of the pipe free from 
foreign materials and in a clean and sanitary condition until its acceptance by the Engineering Manager. 

3.05 PIPE LAYOUT FOR STRAIGHT AND CURVED ALIGNMENTS 

A. Use integral bell end pipe for straight alignments and for radii greater than 1,150 feet. 
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B. Use the following various combinations of plain end pipe lengths with high deflection couplings 
and integral bell end pipe for curved alignments in both horizontal and vertical directions. Do not 
bend pipe between couplings. Saw cut integral bell end of standard pipe and bevel end for use 
with deflection couplings. Use 9.5-foot plain end pipe lengths with deflection couplings for all 
radii between 140 feet to 270 feet. Use 19-foot plain end pipe lengths with deflection couplings 
for all radii between 270 feet to 560 feet. Use an integral bell end pipe length joined together with 
a 19-foot plain end pipe length to form a chord. Use deflection couplings on each end of the 
chord and continue this combination through the curved alignment for all radii between 560 feet 
to 1, 150 feet. Pipe lengths shorter than 9 feet will not be used unless specifically authorized by 
the Engineering Manager. 

3.06 INSTALLING PIPE IN TRENCH 

A. See Specification Section 02223 for earthwork requirements. 

B. Inspect each pipe and fitting before lowering into the trench. Clean ends of pipe thoroughly. 
Remove foreign matter and dirt from inside of pipe and keep clean during and after laying. 

C. Handle pipe in a manner to avoid any damage to the pipe. Do not drag pipe over the ground, 
drop it onto the ground, or drop objects on it. Do not drop or allow pipe to fall into trenches. 

D. Laying tolerances for the installed pipe shall not vary greater than 0.3-foot horizontally, or greater 
than 0.1-foot vertically from the alignment and elevations shown on the Drawings. 

E. Grade the bottom of the trench to the line and grade to which the pipe is to be laid, with 
allowance for pipe thickness. Remove hard spots that would prevent a uniform thickness of pipe 
base material (imported sand). Before laying each section of the pipe, check the grade with a 
straightedge and correct any irregularities found. The trench bottom shall form a continuous and 
uniform bearing and support for the pipe at every point between bell holes, except that the grade 
may be disturbed for the removal of pipe handling slings. 

F. At the location of each joint, dig bell holes in the bottom of the trench and at the sides to permit 
visual inspection of the entire joint and to prevent the pipe from being supported by the bell end 
or fitting. 

G. Keep the trench in a dewatered condition during pipelaying. Removal of water shall be in 
conformance with Specification Section 02223. 

3.07 ASSEMBLING PIPE JOINTS 

A. The spigot and integral bell or coupling shall be dlrt free and slide together without displacing the 
rubber ring gasket. Lay the pipe section with the integral bell facing the direction of laying. 

B. Clean the groove of the bell or coupling of all foreign materials. If the gasket groove is dirty or 
contains debris, carefully remove the gasket and clean the groove. Insert the gasket back into the 
groove of the bell or coupling prior to installation. Observe the correct direction of the shaped 
gasket. Feel that the gasket is completely and evenly seated in the groove. 
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C. Mark the full insertion depth on the spigot end of the pipe. This mark indicates when the pipe is 
fully inserted into toe bell or coupling. Lubricate the exposed gasket surface and the beveled 
spigot up to the full insertion mark with the lubricant supplied by the pipe manufacturer. For 
repair couplings, lubricate pipe for the entire distance the coupling will travel on the pipe. If the 
lubricated pipe end touches dirt, clean the pipe end and reapply lubricant. 

D. Insert the spigot into the bell or coupling and force it slowly into position. 

E. Check that the rubber ring gasket has not left the groove during assembly by passing a feeler 
gage around the completed joint. 

3.08 INSTALLING BURIED FITTINGS 

A. The Engineering Manager will inspect all fittings prior to installation for damage to the interior 
protective coatings. Patch damaged areas in the field with material similar to the original. 

B. For mechanical joint fittings, clean the bell socket and the plain end of the pipe of alt foreign 
material and dirt. Place the gland on the pipe spigot with the lip extension toward the plain end. 
Lubricate the pipe spigot and gasket. Use the same lubricant as supplied by the pipe 
manufacturer. Install the gasket on the pipe spigot with the narrow edge of the gasket toward the 
plain end. Insert the pipe into the bell socket and press the gasket firmly into the gasket recess. 
Keep the joint straight during assembly. Push the gland towards the socket and center it around 
the pipe with the gland lip against the gasket. Insert bolts and hand tighten nuts. Make joint 
deflection after assembly but before tightening bolts. Uniformly tighten bolts and nuts in a 
progressive diametrically opposite sequence, and torque nuts to 75- to 90-foot-pounds with a 
calibrated torque wrench. 

C. For push-on joint fittings, clean the bell ends of the fitting of all foreign material and dirt. Insert 
the gasket in the groove of the belt and make sure the gasket faces the correct direction. Feel 
that the gasket is completely and evenly seated in the groove. When pipe is cut in the field, bevel 
the plain end prior to installation. Lubricate the exposed gasket surface and the beveled pipe 
spigot with the same lubricant supplied by the pipe manufacturer. Insert the spigot into the bell 
and force it slowly into position. Keep the joint straight while pushing. Make joint deflection after 
the joint is assembled. 

D. When necessary to deflect pipe from a straight line in either the horizontal or vertical plane, do 
not exceed the following joint deflection angles for buried fittings. The angles shown are for each 
joint of a ductile iron fitting and are maximum deflection: 

Nominal Pipe Size 
{inches} 

4 
6 
8 
10 
12 

3.09 INSTALLING FLANGED JOINTS 

Joint Deflection 
(degrees} 

2 
2 
2 
2 
2 

A. Clean bolts, nuts and flange faces by wire brushing before installing gasket and adjoining flange. 
Coat bolt shafts with waterproof gear grease or primer for wax tape coating prior to insertion in 
flange bolt holes. Do not apply grease or primer to threads. Lubricate threads of bolts and nuts 
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with oil or graphite prior to installation. Assemble all bolts and nuts in the flange, then uniformly 
tighten bolts and nuts in a progressive diametrically opposite sequence, and torque with a 
calibrated torque wrench. All clamping torque shall be applied to the nuts only. 

B. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace the 
gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be watertight. 
Replace galled, cracked, or distorted bolts and nuts. 

C. After testing, coat exposed surfaces of bolts and nuts to be buried with waterproof gear grease or 
primer for wax tape coating. 

3.10 INSTALLING SERVICE SADDLES 

A. Service Saddles shall be installed at a 45% angle above the spring line of the pipe. Place the 
service saddle on the pipe and hand tighten the nuts while positioning the saddle in its final 
location. Uniformly tighten the nuts in a progressive diametrically opposite sequence and torque 
with a calibrated torque wrench to the saddle manufacturer's recommended values. 

B. Connect a corporation stop to the saddle per Specification Section 15100. Apply Teflon joint 
compound or tape to the male threads before installing the corporation stop. Make joints 
watertight. 

C. Mount a tapping machine on the corporation stop to cut a hole in the pipe with a shell type cutter 
made specifically for PVC pipe. Do not use other devices or hand equipment to bore through the 
pipe wall, unless approved by the Engineering Manager. 

3.11 INSTALLING TRACER WIRE 

Prior to backfill, install tracer wire on top of pipe and secure in place with 2-inch wide plastic adhesive 
tape at maximum 10-foot intervals. Maintain tracer wire on pipe centerline during trench backfill. Run 
tracer wire continuously along pipe. Tracer wire access ports shall be installed within the concrete splash 
pad of all fire hydrants or in a CP Test Box. A CP Test Box will be installed at the District's discretion 
every 1000-linear feet from where the appurtenance exists. All buried wires that require trenching to a 
test box location shall be installed without splice, in a conduit in the trench at a minimum 24-inch with 
warning tape 12-inches above pipe. Location of all tracer wire access ports installed shall be noted on 
the field drawings. Where buried splices occur, use an electrical splicing kit consisting of a split bolt 
connector, mold, and a two part encapsulating epoxy resin such as Scotch cast, or District approved 
equal. Provide 24-inches of coiled wire at access points for attachment of pipe locating equipment. 
Each installed run of pipe shall be capable of being located using the tracer wire. Protect wire insulation 
from damage during installation and backfilling. Wire insulation that is broken, cut, or damaged shall be 
replaced. 

3.12 INSTALLING WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, place 
the marking tape on the compacted backfill and center over the pipe. Run tape continuously along the 
trench and tie ends of tape together. Wrap marking tape around valve box extension pipes and continue 
along pipe. 
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3.13 SETTING MARKER POSTS 

Locate marker posts 5-feet off centerline of pipeline and space at 500-feet intervals. Paint post per 
Specification Section 09900. Use white paint for the finish coats. Stencil in 2-inch high blue letters the 
word "WATER" on the post. Excavate a hole 16-inches in diameter by 3-feet deep. Set the post plumb, 
fill hole with concrete to 2-inches above finish grade, and crown to slope away from post. Fill the post 
with cement grout and crown top. Paint top surface of grout when dry with blue paint. Concrete shall be 
per Specification Section 03300. 

3.14 PRESSURE TESTING 

See Specification Section 15044 for pressure testing requirements. 

3.15 DISINFECTION 

See Specification Section 15041 for chlorination requirements. 
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PART1 

SECTION 15070 

POLYVINYL CHLORIDE (PVC) DISTRIBUTION PIPE 
(AWWAC905) 

GENERAL 

1.01 DESCRIPTION 

This section includes materials, installation, and testing of polyvinyl chloride (PVC) distribution pipe 
conforming to AWWA C905. Size range is 14-inches through 24-inches with DR 18 pipe. Maximum 
working pressure will be limited to 150 psi, unless directed otherwise by the District. A written request 
to use PVC in lieu of CML&C steel must be submitted to the Engineering Manager and approved in 
writing. 

1.02 PIPE IDENTIFICATION SYMBOLS 

Interpret pipe identification symbols used on the Drawings as follows: PVC-14"-DR 18 designates type 
of pipe {polyvinyl chloride); nominal pipe size (14-inches); and dimension ratio (DR 18). 

1.03 REFERENCE STANDARDS 

AWWAC110 Ductile-Iron and Gray-Iron Fittings, 3-inch through 48-inch, for Water and 
Other Liquids 

AWWAC111 Rubber-Gasket Joints For Ductile-Iron Pressure Pipe and Fittings 

AWWAC153 Ductile-Iron Compact Fittings, 3-inch through 16-inch, for Water and Other 
Liquids 

AWWAC905 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14-inch 
through 48-inch for Water Transmission and Distribution 

ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 
Pipe 

ASTM 03139 Standard Specification for Joints for Plastic Pressure Pipes Using Flexible 
Elastomeric Seals 

ASTM 01784 Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds 

ASTMA307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI 
Tensile Strength 

ASTM 01599 Standard Test Method for Resistance to Short-Time Hydraulic Failure 
Pressure of Plastic Pipe, Tubing, and Fittings 

ASTM D2241 Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe 
(SOR Series) 

ASTM 02252 Standard Specification for Fineness of Types of Alpaca 

ASTM 01248 Standard Specification for Polyethylene Plastics Extrusion Materials for Wire 
and Cable 
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1.04 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 

Section 02223 Trenching, Backfilling, and Compacting 

Section 03300 General Concrete Construction 

Section 09900 Painting and Coating 

Section 15041 Disinfection of Piping 

Section 15044 Pressure Testing of Piping 

1.05 SUBMITTALS 

A Submit shop drawings in accordance with Section 1 - General Conditions. 

B. Provide affidavit of compliance with AWWA C905. 

C. Submit copies of the following required tests conducted on the project pipe by the 
manufacturer: 

1. Quick-burst strength of pipe. 

2. Flattening resistance of pipe. 

3. Impact resistance of pipe. 

4. Acetone-immersion test of pipe material. 

5. Internal pressure and vacuum tests of joints per ASTM 03139. 

6. Laboratory tests of gaskets per ASTM F477. 

7. Record of additional tests after test sample failure. 

D. Submit manufacturer's literature on ductile iron fittings conforming to AWWA C110 including 
dimensions, thickness, weight, coating, lining, and a statement of inspection and compliance 
with the acceptance tests of AWWA C110. 

E. Submit manufacturer's literature on ductile iron fittings conforming to AWWA C153 including 
dimensions, thickness, weight, coating, and lining. Submit certificate of compliance with 
AWWA C153. Include legible engineering analysis sealed by a registered professional 
engineer or test results confirming the hydrostatic design in accordance with Section 53-5.3 of 
AWWA C 153 for each size and configuration of fitting to be supplied. Submit results of foundry 
tests required by AWWA C153 including chemical analysis per Section 53-13. 

F. Submit dimensions of push-on joints and other joints which do not conform to rubber-gasket 
joints in accordance with AWWA C111. 

G. Submit manufacture's catalog data and descriptive literature for tracer wire and marking tape. 

1.06 INSPECTION AND FIELD VERIFICATION 

A The Engineering Manager shall inspect materials, productions, and testing at manufacturer's 
plant. 
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B. Where new pipelines are to be connected to existing waterlines of the District, the Contractor 
shall verify in the field the location, elevation, pipe material, pipe outside diameter, and any 
other characteristics of the existing waterline before proceeding with the pipe installation. This 
field verification shall be performed in the presence of the Engineering Manager. 

PART2 MATERIALS 

2.01 PVC PIPE 

Pipe shall be polyvinyl chloride (PVC) conforming to AWWA C905 with material cell classification 
12454-B per ASTM 01784. Provide standard pipe having integral bell and spigot with elastomeric 
gasket and cast iron equivalent outside diameter. Provide pipe in standard 20-foot laying lengths. 
Straight pipe sections with plain ends for use with high deflection couplings are not available. Random 
lengths will not be permitted. Provide pipe with cast iron equivalent outside diameter and a dimension 
ratio (DR) of 18. 

2.02 HIGH DEFLECTION COUPLINGS 

Provide polyvinyl chloride (PVC) or ductile iron (DI) couplings with twin elastomeric gaskets which allow 
2 degrees of deflection at each gasket for a total of 4 degrees per coupling. Provide couplings for cast 
iron equivalent outside diameter. Couplings shall be selected from the Approved Materials List. 

2.03 FITTINGS 

A Provide ductile iron fittings conforming to AWWA C110 with a minimum rated working pressure 
of 350 psi. Provide fittings with bells and gaskets specifically designed for cast iron equivalent 
outside diameter PVC pipe. Use mechanical joint fittings or fittings with bells and gasket ends. 

B. Compact ductile iron fittings shall conform to AWWA C153 with a minimum rated working 
pressure of 350 psi. Provide fittings constructed of Grade 70-50-05 ductile iron having a 
minimum weight equal to the weight tabulated in AWWA C153. Provide fittings with bells and 
gaskets specifically designed for cast iron equivalent outside diameter PVC pipe. Use 
mechanical joint fittings or fittings with bells and gasket ends conforming to the dimensional 
values of AWWA C111. Mechanical joint glands shall be Grade 70-50-05 ductile iron and cast 
in one continuous ring. Fittings with repaired defects are not acceptable and will be rejected. 

2.04 LINING AND COATING FOR FITTINGS 

Line interior of fittings per Specification Section 15056. 

2.05 FLANGES 

Flanges on ductile iron fittings shall conform to AWWA C110 or ANSI 816.42 Class 150. Refer to 
Specification Section 15056. 

2.06 BOLTS, NUTS AND GASKETS FOR FLANGES 

A Provide heavy hex, carbon steel bolts and nuts for buried flanges to be wrapped with 
polyethylene material. Bolts and nuts shall conform to ASTM A307 Grade B and ASTM A563 
Grade A, respectively. 
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B. Provide washers for each nut. Washers shall be of the same material as the nuts. 

C. Gaskets shall be asbestos-free, drop-in ring type, 1/16-inch or 1/8-inch thick, and shall be 
acrylic or aramid fiber bound with nitrile. Provide Garlock "Bluegard," Klinger "Klingersil 
C4400, 11 or District approved equal. Gaskets shall be suitable for a water pressure of 500 psi at 
a temperature of 400°F. 

2.07 OUTLETS 

A. For outlets 2-inches and smaller with working pressure 150 psi or less, attach a service saddle 
and corporation stop to the pipe. Provide service saddles constructed completely of Type 304 
stainless steel. Saddles shall be a two piece, full circumference shell band bolted together with 
six bolts. Saddles shall have 0-ring gaskets and outlets for iron pipe threads. All stainless 
steel shall be fully passivated for enhanced corrosion resistance. All saddles shall be sized for 
installation on cast iron equivalent outside diameter PVC pipe conforming to AWWA C905. 
Service saddles shall be Romac Industries Style 305, or District approved equal. 

B. For outlets 3-inches and larger, use a ductile iron tee with a flanged outlet. 

2.08 FLEXIBLE PIPE COUPLINGS 

Flexible pipe couplings shall be selected from the Approval Materials List. 

2.09 FLANGE COUPLING ADAPTERS 

Flange coupling adapters shall be selected from the Approved Materials List. 

2.10 TRACER WIRE 

Use AWG No.14 stranded copper wire with high molecular weight polyethylene (HMW/PE) insulation 
specifically designed for direct burial in corrosive soil or water. Polyethylene insulation shall conform to 
ASTM 01248, Type 3, Class C, Grade 5. Wires with cut or damaged insulation are not acceptable and 
replacement of the entire wire which has been damaged will be required at the Contractor's expense. 
Tracer wire shall be tested and verified by the Engineering Manager. 

2.11 WARNING/ IDENTIFICATION TAPE 

Use marking tape consisting of one layer of aluminum foil laminated between two colored layers of inert 
plastic film. The lamination bond shall be strong enough that the layers can not be separated by hand. 
Tape shall be a minimum of 5 mils thick and 6-inches wide. Elongation shall be a minimum of 600%. 
Tape shall bear a continuous, printed message every 16 to 36-inches warning of the installation buried 
below. Tape shall be selected from the Approved Materials List. 

2.12 MARKER POSTS 

When pipeline is located outside of paved street, provide marker posts for buried pipelines at 500 feet 
on center or as directed by the Engineering Manager. Use 6-inch diameter schedule 40 steel pipe, 
filled with cement grout and painted white with blue stenciled lettering indicating uwATER.". See 
Standard Drawing W-13 for Guard Posts. 
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PART3 EXECUTION 

3.01 PRODUCT MARKING 

Legibly mark pipe at 5-foot intervals to identify the nominal pipe size, OD base, PVC, dimension ratio 
number and pressure class, AWWA C905, manufacturer's name and production code, and the seal of 
the testing agency that verified the suitability of the material for potable water service. 

3.02 DELIVERY AND TEMPORARY STORAGE OF PIPE 

A. Ship, store, and place pipe at the storage yard or installation site by supporting the pipe 
uniformly. Avoid scratching the pipe surface. Do not stack higher than 4 feet nor stack with 
weight on bells. Cover to protect from sunlight. 

B. Do not install pipe that is gouged or scratched forming a clear depression. 

C. Do not install pipe contaminated with a petroleum product (inside or outside). 

D. Do not install any pipe that shows evidence of exposure to sunlight, age, surface deterioration. 
or other physical damage. The decision of the Engineering Manager shall be final as to the 
acceptability of the pipe to be installed. 

3.03 HANDLING OF PIPE 

Lift pipes with mechanical equipment using wide belt slings. Do not use cable slings or chains. 

3.04 PREVENTING FOREIGN MATTER FROM ENTERING THE PIPE 

At all times when pipe laying is not in progress, the open end of the pipe shall be closed with a tight­
fitting cap or plug to prevent the entrance of foreign matter into the pipe. These provisions shall apply 
during the noon hour as well as overnight. In no event shall the pipeline be used as a drain for 
removing water which has infiltrated into the trench. The Contractor shall maintain the inside of the 
pipe free from foreign materials and in a clean and sanitary condition until its acceptance by the District. 

3.05 PIPE LAYOUT FOR STRAIGHT AND CURVED ALIGNMENTS 

A. Use integral bell end pipe for straight alignments and for radii greater than 1, 150 feet. 

B. Use the following various combinations of plain end pipe lengths with high deflection couplings 
and integral bell end pipe for curved alignments in both horizontal and vertical directions. Do 
not bend pipe between couplings. Saw cut integral bell end of standard pipe and bevel end for 
use with deflection couplings. Use 9.5-foot plain end pipe lengths with deflection couplings for 
all radii between 140 feet to 270 feet. Use 19-foot plain end pipe lengths with deflection 
couplings for all radii between 270 feet to 560 feet. Use an integral bell end pipe length joined 
together with a 19-foot plain end pipe length to form a chord. Use deflection couplings on each 
end of the chord and continue this combination through the curved alignment for all radii 
between 560 feet to 1, 150 feet. Pipe lengths shorter than 9 feet shall not be used unless 
specifically authorized by the Engineering Manager. 
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3.06 INSTALLING PIPE IN TRENCH 

A. See Specification Section 02223 for earthwork requirements. 

B. Inspect each pipe and fitting before lowering into the trench. Clean ends of pipe thoroughly. 
Remove foreign matter and dirt from inside of pipe and keep clean during and after laying. 

C. Handle pipe in a manner to avoid any damage to the pipe. Do not drag pipe over the ground, 
drop it onto the ground, or drop objects on it. Do not drop or allow pipe to fall into trenches. 

D. Laying tolerances for the installed pipe shall not vary greater than 0.3-foot horizontally, or 
greater than 0.1-foot vertically from the alignment and elevations shown on the Drawings. 

E. Grade the bottom of the trench to the line and grade to which the pipe is to be laid, with 
allowance for pipe thickness. Remove hard spots that would prevent a uniform thickness of 
pipe base material (imported sand). Before laying each section of the pipe, check the grade 
with a straightedge and correct any irregularities found. The trench bottom shall form a 
continuous and uniform bearing and support for the pipe at every point between bell holes, 
except that the grade may be disturbed for the removal of pipe handling slings. 

F. At the location of each joint, dig bell holes in the bottom of the trench and at the sides to permit 
visual inspection of the entire joint and to prevent the pipe from being supported by the bell end 
or fitting. 

G. Keep the trench in a dewatered condition during pipelaying. Removal of water shall be in 
conformance with Specification Section 02223. 

3.07 ASSEMBLING PIPE JOINTS 

A. The spigot and integral bell shall be dirt free and slide together without displacing the rubber 
ring gasket. Lay the pipe section with the integral bell facing the direction of laying. 

B. Clean the groove of the bell of all foreign materials. If the gasket groove is dirty or contains 
debris, carefully remove the gasket and clean the groove. Insert the gasket back into the 
groove of the bell prior to installation. Observe the correct direction of the shaped gasket. Feel 
that the gasket is completely and evenly seated in the groove. 

C. Mark the full insertion depth on the spigot end of the pipe. This mark indicates when the pipe is 
fully inserted into the bell. Lubricate the exposed gasket surface and the beveled spigot up to 
the full insertion mark with the lubricant supplied by the pipe manufacturer. If the lubricated 
pipe end touches dirt, clean the pipe end and reapply lubricant. 

D. Insert the spigot into the bell and force it slowly into position. 

E. Check that the rubber ring gasket has not left the groove during assembly by passing a feeler 
gauge around the completed joint. 

3.08 INSTALLING BURIED FITTINGS 

A. The Engineering Manager will inspect all fittings prior to installation for damage to the interior 
protective coatings. Patch damaged areas in the field with material similar to the original. 
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B. For mechanical joint fittings, clean the bell socket and the plain end of the pipe of all foreign 
material and dirt. Place the gland on the pipe spigot with the lip extension toward the plain end. 
Lubricate the pipe spigot and gasket. Use the same lubricant as supplied by the pipe 
manufacturer. Install the gasket on the pipe spigot with the narrow edge of the gasket toward 
the plain end. Insert the pipe into the bell socket and press the gasket firmly into the gasket 
recess. Keep the joint straight during assembly. Push the gland towards the socket and center 
it around the pipe with the gland lip against the gasket. Insert bolts and hand tighten nuts. 
Make joint deflection after assembly but before tightening bolts. Uniformly tighten bolts and 
nuts in a progressive diametrically opposite sequence, and torque nuts to 75 to 90-foot-pound 
wlth a calibrated torque wrench. 

C. For push-on joint fittings, clean the bell ends of the fitting of all foreign material and dlrt. Insert 
the gasket in the groove of the bell and make sure the gasket faces the correct direction. Feel 
that the gasket is completely and evenly seated in the groove. When pipe is cut in the field, 
bevel the plain end prior to installation. Lubricate the exposed gasket surface and the beveled 
pipe spigot with the same lubricant supplied by the pipe manufacturer. Insert the spigot into the 
bell and force it slowly into position. Keep the joint straight while pushing. Make joint deflection 
after the joint is assembled. 

3.09 INSTALLING FLANGED JOINTS 

A. Clean bolts, nuts and flange faces by wire brushing before installing gasket and adjoining 
flange. Coat bolt shafts with waterproof gear grease or primer for wax tape coating prior to 
insertion in flange bolt holes. Do not apply grease or primer to threads. Lubricate threads of 
bolts and nuts with oil or graphite prior to installation. Assemble all bolts and nuts in the flange, 
then uniformly tighten bolts and nuts in a progressive diametrically opposite sequence, and 
torque with a calibrated torque wrench. All clamping torque shall be applied to the nuts only. 

B. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace the 
gasket, reinstall or retighten the bolts and nuts, and retest the Joints. Joints shall be watertight. 
Replace galled, cracked, or distorted bolts and nuts. 

3.10 INSTALLING SERVICE SADDLES 

A. Place the service saddle on the pipe and hand tighten the nuts while positioning the saddle in 
lts final location. Uniformly tighten the nuts in a progressive diametrically opposite sequence 
and torque with a calibrated torque wrench to the saddle manufacturer's recommended values. 

B. Mount a tapping machine on the corporation stop to cut a hole in the pipe with a shell type 
cutter made specifically for PVC pipe. Do not use other devices or hand equipment to bore 
through the pipe wall. 

3.11 INSTALLING POLYETHYLENE ENCASEMENT 

Wrap buried service saddles, fittings and flanged joints with polyethylene material. Complete the wrap 
prior to placing concrete anchors, supports, or thrust blocks per Specification Section 02223. Repair 
polyethylene material damaged during construction. 

3.12 INSTALLING TRACER WIRE 

Prior to backfill, install tracer wire on top of pipe and secure in place with 2-inch wide plastic adhesive 
tape at maximum 10-foot intervals. Run tracer wire continuously along pipe and terminate in adjacent 
valve boxes for buried assemblies or buried valves. Where buried splices occur, use an electrical 
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splicing kit consisting of a split bolt connector, mold, and two part encapsulating epoxy resin such as 
Scotchcast, or District approved equal. Provide 24-inches of coiled wire at access points for 
attachment of pipe locating equipment. Each installed run of pipe shall be capable of being located 
using the tracer wire. Protect wire insulation from damage during installation and backfilling. Wire 
insulation that is broken, cut, or damaged shall be replaced. 

3.13 INSTALLING WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, 
place the marking tape on the compacted backfill and center over the pipe. Run tape continuously 
along the trench and tie ends of tape together. Wrap marking tape around valve box extension pipes 
and continue along pipe. 

3.14 SETTING MARKER POSTS 

Locate marker posts 5-feet off centerline of pipeline and space at 500-feet intervals. Paint post per 
Specification Section 09900. Use white paint for the finish coats. Stencil in 2-inch high blue letters the 
word "WATER" on the post. Excavate a hole 16-inches in diameter by 3 feet deep. Set the post 
plumb, fill hole with concrete to 2-inches above finish grade, and crown to slope away from post. Fill the 
post with cement grout and crown top. Paint top surface of grout when dry with blue paint Concrete 
shall be per Specification Section 03300. 

3.15 PRESSURE TESTING 

See Specification Section 15044 for pressure testing requirements. 

3.16 DISINFECTION 

See Specification Section 15041 for chlorination requirements. 
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SECTION 15076 

CEMENT-MORTAR LINED AND COATED (CML&C) STEEL PIPE 

PART 1 GENERAL 

1.01 DESCRIPTION 

This section designates the requirements for steel pipe fabrication, test in shop, installation of steel 
pipe, fabrication of steel sheet or plate, mill-manufactured steel pipe, bends, special pipes with 
outlets, pass holes, flanges and all other fittings. Steel pipe shall conform to the following except 
as modified by this Specification: 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

AWWA C200 Steel Water Pipe 6-inches and larger 

AWWA C205 Cement-mortar protective lining and coating 

AWWA C207 Steel Pipe Flanges 

AWWA C210 Coal-tar epoxy coating system for interior and exterior of steel water 
pipelines 

AWWA C213 Fusion-Bonded epoxy coating for the interior and exterior of steel water 
pipelines 

AWWAM11 Manual of water supply practices, steel pipe a guide for design and 
installation 

AWS Standard Qualification Procedure for Manual Welding Operators 

ASME Boiler and Pressure Vessel Code 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for. 

Section 09900 
Section 15041 

1.04 SUBMITTAL$ 

The Contractor shall furnish submittals in accordance with Section 1 - General Conditions. 
Submittals are required for the following: 

A. Submit Shop Drawings, material lists, manufacturer's literature and catalog cuts of, but not 
limited to, the following: 
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Shop Drawings 
Layout Schedule 
Manufacturer's tests 
Mill Reports or Plant Test Reports 

Fabrication Details 
Dimensional Checks 
Protective Coatings 
Welding Rods for Field Welding 

B. Shop Drawings shall be submitted and approved prior to manufacture of pipe. The layout 
schedule shall indicate the order of installation, the length and location of each pipe section 
and special, the station and elevation of the pipe invert at all changes in grade, and all data 
on curves and bends for both horizontal and vertical alignment. 

C. Submit data used by the Contractor in manufacture and quality control. 

D. Test reports showing the physical properties of the rubber used in the gaskets shall be 
submitted. 

PART 2 MATERIALS 

2.01 PIPING 

A. Steel pipe shall conform to AWWA C200. The steel for the cylinder shall be designed for a 
minimum of 300 psi working pressure and 36,000 psi minimum yield strength conforming to 
requirements for ASTM A36. Minimum pipe wall 1/4-inch thick. 

B. Fittings for steel pipe shall conform to the dimensions of AWWA C208 and shall be made 
of segmentally welded sections of hydrostatically tested pipe (same material and 
thickness), with ends compatible for type of joints shown. The minimum radius of elbows 
shall be 2.5 times the pipe diameter and the maximum miter angle on each section of 
elbow shall not exceed 11.25 degrees. Fittings shall be equal in pressure design strength 
and shall have the same lining and coating as the abutting pipe. 

C. Steel pipe joints shall be butt-strap, unless otherwise indicated. The straps shall be 
furnished in one or two sections, requiring two longitudinal welds in addition to the 
circumferential fillet welds. Provide steel flanges, welded to pipe where indicated. Flanges 
shall be in accordance with AWWA C207 Class F. Linings or coatings shall be continuous 
to the end of the pipe or back of the flange. Flange faces shall be shop cloth-inserted 
rubber. Bolts on buried flanges shall be Type 316 stainless steel with coal tar epoxy 
applied after installation. 

D. Cement mortar lining for steel pipes shall conform to the following: 

1. Except as otherwise provided in AWWA C205, the interior of all steel pipe, fittings and 
specials, shall be cleaned and lined in the shop with cement mortar lining applied 
centrifugally in conformance with AWWA C205. Every precaution shall be taken to 
prevent damage to the lining. If lining is damaged or found faulty at the construction 
site, the damage or unsatisfactory portions shall be replaced with lining conforming to 
these specifications. 

2. The pipe ends shall be left bare where field joints occur. Ends of the Hning shall be left 
square and uniform. Feathered or uneven edges will not be permitted. 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

CEMENT-MORTAR LINED AND COATED STEEL PIPE 
15076 - 2 



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

4. 5-inch minimum hand holes shall be required, unless directed otherwise by the 
Engineering Manager, to facilitate interior lining repairs at all joints. 

E. Cement mortar coating for steel pipes shall conform to the following: 

1. All buried pipe shall receive a %-inch thick reinforced cement mortar coating. The 
coating shall be reinforced with spirally wound No. 14 gauge steel wire spaced at 1 %­
inch centers positioned approximately at the center of the mortar coating. In lieu of a 
spirally wound wire, a wire mesh or wire fabric may be used. The mesh or fabric shall 
be fastened with welded wire clips or strips of metal so as to hold the wire 
approximately at the center of the mortar coating. Splices shall be lapped four inches 
and the free ends tied or looped to ensure continuity. 

2. After the welding is completed, the outside annular spaces between pipe sections shall 
be completely filled with grout. The grout shall be poured in such a manner that all 
exposed portions of the metal joint shall be completely protected with cement mortar. 
Grout used on the outside of joints shall be non-shrink grout, sufficiently fluid to permit 
it to be poured down one side of the pipe and allowed to flow up the other side. The 
outside mortar joints shall be properly formed by the use of heavy-duty diapers or 
grout bands. 

2.02 STEEL BAR OR WIRE REINFORCEMENT 

Circumferential steel bar or wire reinforcement shall conform to ASTM A615, Grade 60, 
"Specifications for Billet-Steel Bars for Concrete Reinforcement". Wire fabric reinforcing for 
cement-mortar coatings and linings of fittings shall conform to ASTM A 185, "Specifications for 
Welded Steel Wire Fabric," or ASTM A497, "Specifications for Welded Deformed Steel Wire 
Fabric." Spiral-wire reinforcement for cement-mortar coatings shall conform to ASTM A82. 

2.03 STEEL FOR JOINT RINGS 

Steel for bell rings shall conform to ASTM A575, "Specification for Merchant Quality Hot Rolled 
Carbon Steel Bars." Steel for spigot rings shall conform to ASTM A576, "Specification for Special 
Quality Hot-Rolled Carbon Steel Bars." 

2.04 MANUFACTURER'S TESTS 

A. Each steel cylinder with joint rings attached and cylinders for specials shall be 
hydrostatically tested to a circumferential stress of at least 22,000 psi, but not more than 
25,000 psi. If leaks develop during testing, the cylinder shall be repaired by welding and 
retested until all leaks are eliminated. 

B. The seams in short radius bends and special fittings shall be tested by the air-soap method 
using air at a pressure of 5 psi or by the dye-check method. However, if the fitting is 
fabricated from cylinders which have been previously hydrostatically tested, no further test 
will be required on seams so tested. 
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C. Hydrostatic testing of fittings to 150% of the design pressure may replace the tests 
described above. Any defects revealed by any of the alternate test methods shall be 
repaired by welding and the fitting retested until all defects have been eliminated. 

2.05 FABRICATION DETAILS 

A. Each special and each length of straight pipe shall be plainly marked at the bell end to 
identify the design pressure and the proper location of the pipe or special by reference to 
layout schedule. 

B. Exposed portion of joint rings shall be protected from corrosion by the manufacturer's 
standard coating. 

2.06 HANDLING AND SHIPMENT 

Pipe and special fittings shall be handled carefully, and blocking and holddowns used during 
shipment shall prevent movement or shifting. Both ends of pipe and fittings on trucks or rail cars 
shall be bulkheaded or covered in order to prevent excessive drying of the interior lining. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Trench Preparation: Earthwork shall be carried out in accordance with Specification 
Section 02223. Pipe laying shall be scheduled so that the bell end of the pipe faces in the 
direction of laying. Pipe installation on slopes steeper than 20% shall be laid in an uphill 
direction. Prior to laying the pipe, the bottom of the trench shall be graded and prepared to 
provide uniform bearing throughout the entire length of each joint of pipe. Suitable bell 
holes shall be excavated at each joint and a shallow lateral depression shall be scooped 
out half a pipe length from the last pipe laid to allow for easy removal of the belt pipe sling 
and thus avoid any movement of the pipe after it is placed on proper line and grade. 

B. Butt-Strap Closure Joints: Butt-strap closure joints shall be completed in the trench after 
the pipe has been laid to the alignment and grade shown on the Plans. They shall be field 
welded by full-circumferential fillet welds or one of the edges may be shop welded and the 
other field welded. Welding shall be done in the same manner as specified for welded 
joints. 

1. The interior of the joints shall be filled with stiff plastic mortar and finished off smoothly 
with the inside of the pipe. 

2. Wire mesh, 2-inch by 4-inch by No. 13 gauge, clean, and free from rust, shall be 
applied to the exterior of the joints so that the wires on the 2-inch spacing run 
circumferentially around the pipe. The wires on the 4-inch spacing shall be crimped in 
such a manner that the mesh will be held 3/8-inch from the metal joint surface. The 
mesh shall be lapped a minimum of 8-inches and shall be securely wired in position. 

3. The joint exterior shall be coated with mortar to a minimum thickness of 1 ~-inches. 
Immediately prior to applying mortar to the interior or exterior of the joints, a cement 
wash shall be applied to the metal to be coated. A rust inhibitor paint shall be applied 
per Specification Sectlon 09900 to all metal surfaces prior to coating with mortar. 
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C. Welded Joints: Welded joints shall be completed after the pipe is in final position. Welded 
joints shall be a lap-welded slip joint as shown on the Plans. Any recess between the bell 
and spigot shall be caulked with a rod to facilitate the welding. Pipe of 30-inches in 
diameter or more may be welded from the inside. Welders assigned to the Work shall be 
qualified under the AWS standard qualification procedure. 

1. Joints to be welded shall be cleaned, preferably prior to placing the pipe in the trench, 
of all loose scale, heavy rust, paint, cement, and grease. At least a 1/2-inch recess 
shall be provided between adjacent mortar-covered surfaces to place the weld. In all 
hand welding, the metal shall be deposited in successive layers and the minimum 
number of passes or beads in the completed weld shall be as follows: 

Steel Cylinder Thickness (Inches) 
Smaller than 3/16 to 1/4 

5/16 
3/8 

Fillet Weld Minimum Number of Passes 
2 
3 
3 

2. After the joints have been welded, the joint shall be grouted with cement mortar in the 
same manner as specified for rubber-ring joints. 

3.02 PREVENTING FOREIGN MATTER FROM ENTERING THE PIPE 

At all times when pipe laying is not in progress, the open end of the pipe shall be closed with a 
tight-fitting cap or plug to prevent the entrance of foreign matter into the pipe. These provisions 
shall apply during the noon hour as well as overnight. In no event shall the pipeline be used as a 
drain for removing water which has infiltrated into the trench. The Contractor shall maintain the 
inside of the pipe free from foreign materials and in a clean and sanitary condition until its 
acceptance by the Engineering Manager. 

3.03 PRESSURE TEST 

All pipelines shall be tested [n accordance with Specification Section 15044. Zero leakage is 
allowed and all visible leaks must be repa[red regardless of the results of the leakage allowance 
measurements. 

3.04 DISINFECTION 

Disinfection shall be in accordance with Specification Section 15041. 
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SECTION 15100 

VALVES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, testing, and installation of manually operated valves, check valves, air 
and vacuum valves, air-release valves, and combination air-release valves. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred to 
in the text by the basic designation only. Reference shall be made to the latest edition of said 
standards unless otherwise called for: 

ASTMA307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 
Strenath 

ASTM A193 Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-
Temperature Service 

ASTM A194 Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-Pressure 
or Hiah-Temoerature Service, or Both 

ASTM A126 Standard Specification for Grav Iron Castinas for Valves, Flanaes, and Pipe Fittings 
ASTMA48 Standard Specification for Grav Iron Castinas 
ASTMA276 Specification for Hot- and Cold-Finished Bars of Stainless and Heat-Resisting 

Chromium-Nickel-Manaanese Steel 
ASTM 862 Standard Specification for Composition Bronze or Ounce Metal Castings 
AWWAC105 Polyethylene Encasement For Ductile Iron Pioina For Water And Other Liauids 
AWWACSOO Gate Valves For Water And Seweraae Svstems 
AWWAC504 Rubber Seated Butterflv Valves 
AWWAC509 Resilient Seated Gate Valves For Water And Seweraae Svstems 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD 
Section 09900 
Section 15041 

1.04 SUBMITTAL$ 

Contractor shall furnish submittals in accordance with the requirements of Section 1 - General 
Conditions. The following submittals are required: 

A. Submit Shop Drawings, manufacturer's catalog data and detail construction sheets showing all 
valve parts and describing material of construction by material and specification (such as AISI, 
ASTM, SAE, or CDA). Submittal shall include valve dimensions including laying lengths, 
dimensions and orientation of valve operators, as installed on the valves. Submittals shall also 
indicate valve linings and coatings with manufacturer's and paint numbers listed. 

8. For valves requiring certified tests, submit certified test results. 
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PART2 MATERIALS 

2.01 GENERAL 

All valves shall be new and of current manufacture. Valves shall be furnished and installed by the 
Contractor at the location and in accordance with the type of ends as shown on the Plans and as herein 
specified. 

The manufacturer shall have manufactured tight-closing valves of the valve type intended for use for a 
period of at least five (5) years. 

The Contractor shall furnish and install each specific type of valve from a single manufacturer and use 
it throughout the Work. 

All valves shall have a rated working pressure of at least 150 psi. All valves shall be certified to meet 
the test pressure as specified and shall have a rated working pressure that exceeds the full working 
pressure specified. 

A. Connections: Valves shall have flanged, hub, screwed, or special connector ends as shown on 
the Plans. Where not indicated, the valves shall have the same type of connection as the 
pipeline in which valves are to be installed and conform to the Specifications. 

B. Bolts, Nuts and Washers: Bolts, nuts and washers for aboveground installations shall be 
cadmium plated and shall conform to ASTM A307, Grade B, "Steel Machine Bolts and Nuts 
and Tap Holes," when a ring gasket is used and shall conform to ASTM A193, "Alloy-Steel 
Bolting Material for High Temperature Service", when a full-face gasket is used. Bolts and nuts 
shall be heavy hexagon series. Nuts shall conform to ASTM A 194, "Carbon and Alloy Steel 
Nuts for Bolts for High Pressure and High Temperature Service" either in Grade 1, 2, or 2H. 
The fit shall be ANSI 81 .1, "Unified Screw Threads," Class 2, except that Class 3 fit shall be 
used in holes tapped for studs. Threads may be made by either cutting or cold forming. 
Between 1/4-inch and 3/8-inch shall project through the nut when drawn tight. 

1. Bolts, nuts and washers for underground installations including below ground structures 
shall be type 316 stainless steel. All buried bolts shall be completely coated with 
Bitumastic No. 50, or approved equal, which must be applied in two coats to a minimum 
thickness of 15 mils per coat. 

2. All aboveground bolt threads shall be lubricated with graphite and oil. Flanged faces shall 
be wire brushed and cleaned prior to joining each flange. 

C. Polyethylene Encasement: Unless otherwise specified on the Plans, all valves for underground 
installation shall be encased in two layers of 8 mil polyethylene wrap in accordance with AWWA 
C105. 

D. Painting and Coating: All valves referenced in this section shall be painted and coated, interior 
and exterior, in accordance with Specification Section 09900. 

2.02 PLUG VALVES - LUBRICATED OR NON-LUBRICATED 

A. The valves shall be lubricated, tapered plug valves, and shall be manufactured in the United 
States. The valves shall be a top entry, bolted gland design. 
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B. Unless otherwise specified, valves shall have cast iron bodies and tapered plugs with bolted 
ductile iron, malleable iron, or steel covers depending on pressure rating of the valves. Valve 
castings shall be off the very highest quality obtainable. The segment gear shall have the 
valve stops welded prior to installation as directed by Engineering Manager. Weld repair of cast 
iron castings is not permissible. 

C. A ground valve plug shall be lapped to the body taper during the manufacturing process to 
establish an ultimate fit between these two items. 

D. The valves shall be supplied with a sealant system which allows application of a sealing media 
to the metallic valve seats as a means of establishing drip-tight sealing. The valve shall be 
furnished with a single point of application sealant system, and shall incorporate a double ball 
check valve between the sealant application point and the sealant system to eliminate the 
potential for leakage of line media to atmosphere. The sealant application point of the valves 
shall be a combination 1/2-inch black iron sealant screw which allows use of injection 
equipment or sealant sticks. The combination sealant screw shall be of a piston check design 
which minimizes debris collection. Ball check sealant fittings shall not be furnished. 

E. The valve shall be lubricated with a FDA and NSF approved lubricant suitable for potable water 
during installation. The lubricant shall be per the valve manufacturer's recommendation. 

F. A flexible, stainless steel diaphragm shall be provided under the valve cover, and shall bear 
against the top of the plug to provide a primary stem seal mechanism. The valve cover shall be 
sealed to the body by non-asbestos containing gaskets loaded in place by capscrews. 

G. A gland assembly shall be provided which shall control plug adjustment without working through 
compressible packing and shall not allow adjustment to be lost due to packing compression 
over time. Gland assembly shall have nitrile elastomer 0-ring seals which bear against the plug 
shank and the valve cover as a provision for a secondary stem seal mechanism. 

H. Enclosed worm gear operators shall be furnished. Wrench operated valves shall be available 
when specified on certain smaller sized valves. Gear operators shall be an integral part of the 
valve design and shall provide for basic isolation of the valve adjustment gland, valve stops, 
etc., from the general environment. When specified, gearing shall be furnished as a tightly 
sealed waterproof design capable of withstanding 15-feet head of water, and such design shall 
also serve to totally protect the gland, and gland adjusting mechanism from the environment. 
Gearing shall consist of a ductile iron segment keyed to the valve stem. 

I. The segment shall be driven by a hardened steel worm gear. Both the segment and the worm 
gear shall be dry film lubricated with molybdenum disulfide. The worm gear shall be attached to 
an input shaft which is supported by thrust bearings. The gearing shall be lubricated by a high 
quality extreme pressure gear grease. 

J. Valve shall conform to Valve Manufacturer's Standardization Society Specification MSS SP-78; 
CAST IRON PLUG VALVES, FLANGED AND THREADED ENDS. The valve shall conform to 
the following standards, where applicable; ANSI 816.1, ANSI B1 .20.1, ASTM-A 126, class B, 
MSS SP-6, MSS SP-25, and AWWA C 11O/A21.10-87. Face to face dimensions shall conform 
to ANSI 816.10. 

K. The valve manufacturer shall offer a five (5) year warranty against defects in materials and 
workmanship. 

L. The valves shall be a Venturi pattern design, and range in size from 8-inch to 24-inch. The 
valves shall be rated for a minimum working pressure of 400 psi Cold Working Pressure (CWP) 
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for sizes 6-inch to 12-inch, and 300 psi CWP for sizes 14-inch to 24-inch. The valves shall be 
hydrostatically shell pressure tested at twice the CWP rating. Each valve seat shall be tested at 
150% CWP pressure in lieu of the SP-78 specified 110% CWP. The valve shall have flanged 
ends drilled to ANSI Class 250 Cast Iron Flange Templates. 

M. Lubricated plug valves shall be selected from the Approved Materials List. 

N. Non-Lubricated plug valves are acceptable. 

2.03 RESILIENT WEDGE GATE VALVES 

A. All valves shall be new and of current manufacture. Resilient wedge valves may be used only 
for nominal pipe sizes from 3-inches to 24-inches in diameter, unless specified on the plans or 
approved by the Engineering Manager. 

8. Valves shall be furnished and installed with the type of ends shown on the Plans and as herein 
specified. 

C. Valves shall be manufactured to meet all applicable requirements of the latest edition of AWWA 
C509. Flange drilling shall be in accordance with ANSI B 16.1 standard for cast-iron flanges. 

D. Valves shall have non-rising stems, opening by turning counter-clockwise. Buried valves shall 
be provided with 2-inch square operating nut with arrow cast in metal to indicate direction of 
opening, and above ground valves shall be equipped with a handwheel. Valve stems shall be 
cast integral with stem collar and furnished of cast, forged, or rolled bronze. Stem nuts shall be 
independent of the wedge and shall be made of solid bronze. All body bolts shall be ANSI type 
316 stainless steel. 

E. Cast-iron wedge shall have sealing surfaces of the wedge permanently bonded with resilient 
material to meet ASTM tests for rubber to metal bond ASTM D429. Each valve shall have a 
smooth unobstructed wateiway free from any sediment pockets. Stuffing boxes shall be 0-ring 
seal type with two rings located in stem above thrust collar. Low friction torque reduction thrust 
bearings shall be located both above and below the stem collar. 

F. Valves shall have hydrostatic shell test of 400 psi and shutoff test of 200 psi. At the 200 psi 
shutoff test the valve must be bubble tight - zero leakage will be allowed. 

2.04 BALL VALVES-RUBBER SEATED 

A. Ball valve shall be of the tight-closing, shaft-mounted type which fully complies with AWWA 
Standard C507 latest edition. Valve design shall eliminate metal-to-metal contact or wedging in 
the sealing action. The valve shall be designed to provide drip-tight shutoff against flow in both 
directions. Design of valve shall be such that, with the valve in the open position, the full and 
unobstructed circular inlet and outlet port diameter shall be as specified in Table 2 of AWWA 
Standard C507. With the valve in the closed position, valve shall be drip-tight at rated pressure. 

B. The valve body shall have integral support legs or pads and shall consist of two body end 
pieces and a center body piece through-bolted and 0-ring-sealed against leakage. All body 
pieces shall be of cast iron ASTM A 126 Class B. Minimum body thickness shall be as specified 
in Table 3 of AWWA Standard C507. Unless otheiwise specified, flanges shall be flat-faced, 
and flange drilling shall be in accordance with ANSI 816.1 standard for cast iron flanges. 
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C. The valve ball shall be constructed of cast iron ASTM A48, Class 40, and shall be taper-pinned 
to an upper and lower fitted shaft of 18-8 Type 316 stainless steel that is turned, ground and 
polished to a 32 micro-inch or smoother finish per ANSI 846.1. Valves employing chromium 
plated iron or steel shafts or trunnions are not acceptable. 

D. The center section shall be fitted with sleeve-type bearings contained in the body hubs. 
Bearings shall be corrosion resistant and self lubricating, with minimum wall thickness of 1/4-
inch. Material shall be teflon-lined with fiberglass backing. Bearing surfaces shall be isolated 
from flow by 0-ring type seals. The ball assembly shall consist of a stainless steel stud and 
thrust collar in a grease-packed cavity. 

E. All seats shall be of a synthetic rubber compound. Seats shall be retained in the valve body by 
mechanical means without retaining rings, segments, screws or hardware of any kind in the 
flow stream. Seats shall seal a full 360° without interruption and have a plurality of grooves 
mating with a spherical stainless steel seating surface on the ball. Valve seats shall be field 
adjustable around the full 360° circumference and replaceable without dismantling the operator, 
ball or shaft. Where line size permits, seats shall also be capable of being replaced or adjusted 
without removing the valve from the line. There shall be two (2) sets of ball and body seats to 
provide drip-tight closure in both directions. Manufacturer shall certify that the rubber seat is 
field adjustable and replaceable. 

F. Ball valve shall be subjected to hydrostatic, shop leakage and performance tests as specified in 
Section 5.2 of AWWA Standard C507. 

G. Valve actuator shall conform to the operating requirements of AWWA Standard C507 and shall 
be designed to hold the valve in any intermediate position between full open and full closed 
without creeping or fluttering. Unless otherwise specified on the Plans the valve shall be 
equipped with a manual actuator of the self-locking type with mechanical stop-limiting devices 
to prevent over travel of the ball in the open or closed position with handwheel and position 
indicator for non-buried service. For buried service the valve shall be equipped with a 2-inch 
operating nut. Manual actuator shall be Pratt MDT or approved equal. Where cylinder 
actuators are specified, they shall be Pratt MDT with Dura-Cyl cylinder, or approved equal. 

H. The manufacturer furnishing the valve(s) shall certify that the valve(s) meet the requirements of 
AWWA Standard C507. 

2.05 AIR RELEASE AND VACUUM RELIEF VALVES 

All assemblies shall be as shown on the Standard Drawings or as detailed on the plans. Valves and 
fittings shall equal or exceed the pressure rating of the pipe to which they are attached. The valve shall 
be a combination type and shall be a minimum of 1-inch in size. Atr release and vacuum relief valves 
shall be selected from the Approved Materials List. 

A Air and vacuum valves shall be capable of venting sufficient quantities of air as determined by 
the manufacturer's approved sizing methods, while pipelines are being filled and allowing air to 
re-enter while pipelines are being drained. 

B. Air and vacuum valves shall be of the size indicated, with flanged or screwed ends to match the 
piping. 

C. Bodies shall be of high-strength cast iron or ductile iron. 

D. The float, seat, and all moving parts shall be constructed of Type 316 stainless steel. 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

VALVES 
15100- 5 



E. Seat washers and gaskets shall be of material insuring water tightness with a minimum of 
maintenance. 

F. Valves shall be designed for minimum 250 psi working pressure, unless otherwise indicated. 

G. Combination air/vacuum assemblies shall be installed on a section of pipe no closer than 
18 inches to a bell, coupling, joint or fitting. 

H. Air/vacuum assemblies and valve box assemblies shall be field coated with safety yellow paint 
according to Specification Section 09900, unless specified on the plans or approved by the 
Engineering Manager. 

I. All assemblies shall be installed above ground. 

J. Assemblies shall be installed with a sanitary vent screen to the exhaust port of the valve, and 
selected from the Approved Materials List. 

K. Assemblies installed will have an isolation valve to permit future maintenance. Isolation valves 
installed above ground will have the capability to be locked out. Isolation valves installed below 
ground will be required to have a debris cap with a locking device. 

2.06 CORPORATION STOPS 

Corporation stops shall be manufactured of bronze conforming to ASTM 862. The inlet fitting shall be 
a male iron pipe thread when used with a saddle and the outlet connection shall be a compression or 
female iron pipe thread. 

2.07 HOSE BIBBS AND VALVES 

Hose bibbs shall be furnished and installed in the locations shown on the Plans and shall be of the 
sizes required. They shall be brass hose valves, with National Standard threads, cap, and chain. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Flanges shall be cleaned by wire brushing before installing flanged valves. Flange bolts and 
nuts shall be cleaned by wire brushing, and threads lubricated with NSF 61 approved product. 
Nuts shall be tightened uniformly and progressively. lfflanges leak under pressure testing, nuts 
and bolts shall be loosened or removed, the gasket reseated or replaced, the bolts and nuts 
reinstalled or retightened, and joints retested. Joints shall be watertight. 

B. Threaded joints shall be cleaned by wire brushing or swabbing. Teflon joint compound or 
Teflon tape shall be applied to pipe threads before installing threaded valves. Joints shall be 
watertight. 

3.02 VALVE PRESSURE TESTING 

Valves shall be tested at the same time that the connecting pipelines are pressure tested and in 
accordance with Specification Section 15044. Any parts of valves, operators, or control and 
instrumentation systems whose pressure rating is less than the test pressure shall be isolated and 
protected. 
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SECTION 15101 

RESILIENT SEATED GATE VALVES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, installation, and testing of manually operated, resilient seated gate 
valves including accessories, linings, coatings, valve boxes, extension stems, anchors, and marker 
posts. Size range is 3-inches through 24-inches. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred 
to in the text by the basic designation only. Reference shall be made to the latest edition of said 
standards unless otherwise called for: 

AWWAC515 Reduce-Wall, Resilient-Sealed Gate Valves 

ASTMA395 Ferritic Ductile Iron Pressure-Retaining Castings 

ASTM A536 Ductile Iron Castings 

ASTM B763 Copper Alloy Sand Castings for Valve Applications 

ASTM F593 Stainless Steel Bolts 

AWWAC900 PVC Pressure Pipe and Fabricated Fittings 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 
Section 02223 Trenchina, Backfillina and Comoactina 
Section 03300 Cast-in-Place Concrete 
Section 09900 Painting and Coating 
Section 09954 Polyethylene Sheet or Tube Encasement 
Section 09961 Fusion-Bonded Epoxy Lining and Coating 
Section 13110 Corrosion Control for Buried Pioina 
Section 15041 Disinfection of Pioing and Water Storage Facilities 
Section 15044 Pressure Testing of Pioim::i 

1.04 SUBMITTALS 

A Submit submittal packages in accordance with Section 1 - General Conditions. 

B. Submit valve manufacturer's catalog data, descriptive literature, and assembly drawings. 
Show dimensions, materials of construction by specification reference and grade, linings, 
and coatings. 
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C. Submit manufacturer's affidavit of compliance with referenced standards. 

D. Submit coating application test records for measuring coating thickness and holiday detection 
for the valve interior linings and exterior coatings. Describe repair procedures used. 

E. Submit valve box manufacturer's catalog data. Show dimensions and materials of 
construction. 

PART2 MATERIALS 

2.01 GENERAL 

A. Provide valves complete with operating handwheel or operating nut, linings, coatings, valve 
box, extension stem, anchor, and marker post. 

B. Cast or mold onto the valve body or bonnet the name of the manufacturer and the valve size. 
Do not attach identification plates to the valve body or bonnet. 

C. Provide valves with the same type ends as the pipe or fittings, or with ends that have been 
designed for use on the pipe being installed. 

D. Unless otherwise indicated, valves shall be the same size as the pipe in which they are 
installed. 

E. Unless otherwise indicated, valves shall have a working pressure rating not less than the 
pipe in which they are installed. 

2.02 RESILIENT SEATED GATE VALVES, 3-INCHES THROUGH 12-INCHES 

For working pressures from zero to 250 psi, valves shall be resilient seated, non-rising stem and 
conform to the requirements of AWWA C515. Provide valves wlth resilient wedge disc, unobstructed 
waterway, counter-clockwise opening and designed for a working pressure of 250 psi. Construct 
valves of ductile iron conforming to ASTM A395 or A536. Bronze for internal working parts, including 
stems, shall not contain more than 2% aluminum nor more than 7% zinc, bronze shall be ASTM 
8763 Alloy C99500, except that stem bronze shall have a minimum tensile strength of 60,000 psi, a 
minimum yield strength of 30,000 psi, and a minimum of 12% elongation in 2-inches. Provide 0-ring 
seals. Provide Type 304 or 316 stainless steel body bolts conforming to ASTM F593. Provide 2-inch 
AWWA operating nut for buried installations. Provide handwheel for aboveground or in vault 
installations. Gate valves shall be American Flow Control Series 2500, U.S. Pipe Metroseal 250, or 
approved equal. 

2.03 RESILIENT SEATED GATE VALVES, 14-INCHES THROUGH 24-INCHES 

For working pressures from zero to 250 psi, valves shall be resilient seated, non-rising stem and 
conform to the requirements of AWWA C515. Provide valves with resilient wedge disc, unobstructed 
waterway, counter-clockwise opening and designed for a working pressure of 250 psi. Construct and 
provide valves as described in paragraph 2.02. Provide bevel or worm gear operator. Gate valves 
shall be American Flow Control Serles 2500, U.S. Pipe Metroseal 250, or approved equal. 
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2.04 LINING AND COATING FOR VALVES 

Coat interior and exterior ferrous surfaces of the valves with fusion-bonded per Specification Section 
09961. Do not coat bronze, rubber, or stainless steel items. Coating shall be holiday free on interior 
surfaces in contact with water. 

2.05 PACKING, 0-RINGS, AND GASKETS 

Unless otherwise stated; packing, 0-rings, and gaskets shall be one of the following nonasbestos 
materials. 

A. Teflon. 

B. Kevlar aramid fiber. 

C. Acrylic or aramid fiber bound by nitrite. Provide Garlock "Bluegard," Klinger "Klingersil 
C4400," or District approved equal. 

D. Buna-N (Nitrile). 

2.06 VALVE BOXES 

A. Provide a valve box for each buried potable water valve consisting of a frame, cover, and 
one-piece extension pipe. Construct frame and cover of cast iron and design for traffic 
loading. Castings shall be smooth, clean, and free from blisters, blowholes, and shrinkage. 
Machine bearing surfaces of frame and cover to provide a close fit without rocking. Cast on 
the cover the words "RMWD" and 'WATER". Frame and cover shall be South Bay Foundry 
SBF 1208-N, or District approved equal. Extension pipe shall be 8-inch diameter, polyvinyl 
chloride (PVC), plastic irrigation pipe (PIP) conforming to Soil Conservation Service 
specification SCS 43000 with a pressure rating of 100 psi, a pipe stiffness dimension ratio 
(SOR) of 41, and an outside diameter of 8.160-inches. 

B. Provide a valve box for each buried recycled water valve consisting of a frame, cover, and 
one-piece extension pipe. Construct triangular shaped frame and cover of cast iron and 
design for traffic loading. Castings shall be smooth, clean, and free from blisters, blowholes, 
and shrinkage. Machine bearing surfaces of frame and cover to provide a close fit without 
rocking. Cast frame into a circular precast concrete body section. Cast on the cover the words 
"RMWD" and "RW". Frame and cover shall be J&R Concrete Products, Inc. No. V4-T or 
District approved equal. Extension pipe shall be 8-inch diameter, polyvinyl chloride (PVC), 
conforming to AWWA C900, Class 150, and an outside diameter of 9.05-inches. 

2.07 EXTENSION STEMS 

Where the valve operating nut is more than 2 feet below the valve box cover, provide an extension 
stem to bring the operating nut to a point 6-inches below the surface of the cover. Construct stem of 
steel using pipe, bar stock, and plates to the dimensions shown on the Standard Drawings. Field 
verify required stem length prior to fabrication. Hot dip galvanize completed stem after fabrication. 
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2.09 POLYETHYLENE ENCASEMENT 

See Specification Section 09954. 

2.10 CORROSION CONTROL COMPONENTS 

See Specification Section 13110. 

2.11 ANCHORS 

Provide anchors on valves that have non-restrained joints or that are installed with pipe having non­
restrained joints. Anchor type depends on valve size and working pressure as shown in the Standard 
Drawings and shall be one of the following installations. 

A. Provide steel anchor straps and bolts, or reinforcing steel. Hot dip galvanize steel straps and 
bolts after fabrication. Completely encase in concrete after placing on valve. 

B. Provide reinforced concrete anchor and adapter with thrust collar. Design and sizing of the 
anchor will be based on the highest pressure the main will be subjected to, such as test or 
surge. 

2.12 MARKER POSTS 

Provide a marker post for each buried valve except where valve is located in a paved street. Use 
construction heart garden grade redwood per Standard Specifications for Grades of California 
Redwood Lumber issued by the Redwood Inspection Service. Provide seasoned redwood, 4-inches 
by 4-inches, and surfaced on four sides. 

PART3 EXECUTION 

3.01 INSPECTION BEFORE INSTALLATION 

A. Operate the valve from closed to fully open, then close again before installing. Check for 
broken, cracked, or missing parts; malfunctioning stem; scored surfaces on interior lining; 
and faulty operation. 

B. The District's Representative will conduct in the field an independent inspection of the lining 
and coating for compliance with the criteria in Specification Section 09961. Coated items 
failing his inspection will be cause for rejection. 

3.02 INSTALLATION 

A. Prior to installing the valve in its final location, clean the interior of the valve of all 
contaminants and place valve in a closed position. 

B. Check all body bolts on the valve for tightness. Handle valve carefully and do not damage 
linings and coatings. Repair any or all damage to the satisfaction of the Engineering Manager. 

C. Install the valve per the piping instructions contained in the appropriate Standard 
Specification for the material used. Do not use valve to force the pipeline into position. 
Support piping to avoid line stresses on the valve. Do not deflect valve pipe joints. 
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3.03 INSTALLING POLYETHYLENE ENCASEMENT 

Wrap buried valves, flanged joints, mechanical joints, flanged pipe spools with thrust collars, and 
adapters with polyethylene material per Specification Section 09954. Complete the wrap prior to 
placing concrete anchor blocks. Repair polyethylene material damaged during construction. 

3.04 INSTALLING ANCHORS 

Install concrete anchors over valves or around thrust collars after completion of the polyethylene 
encasement. Place concrete per Specification Section 02223. 

3.05 INSTALLING VALVE BOXES 

A. Place and compact trench backfill to the height of the valve stem. Set the one piece extension 
pipe over the operating nut and center in place. Maintain the extension pipe in a vertical 
position during backfilling. Slip the valve box frame over the extension pipe and adjust both 
to finish grade. Pour a concrete ring around the valve box frame. Concrete shall be Class C 
per Specification Section 03300. In paved areas, top of concrete ring shall be 1-inch below 
finish grade of adjacent surfaces. In non-paved areas, top of valve box frame and concrete 
ring shall be flush with the natural or finish grade. Where paved, overlay the concrete ring 
with 1-inch compacted thickness of asphalt concrete pavement. Valve box frame and cover 
shall be flush with the finish surface of the pavement. 

B. Terminate tracer wire where installed in valve boxes as shown in the Standard Drawings. 
Secure tracer wire to the exterior surface of the extension pipe with plastic adhesive tape. 
Drill a hole at the top of the extension pipe for wire entry and provide 24-inches of coiled wire. 

3.06 SETTING MARKER POSTS 

Locate marker post as directed by the District's Representative. Cut redwood post to a 5-foot length 
and chamfer the top. Paint post per Specification Section 09900, System No. 60. Use white paint for 
the finish coats and blue or purple paint for the top 4-inches of the chamfered end. Excavate a hole 
16-inches in diameter by 2 feet deep. Set the redwood post plumb, fill hole with concrete to 2-inches 
above finish grade, and crown to slope away from post. On the side facing the valve box, stencil on 
the post in 2-inch-high blue or·purple letters the word 'WATER" or the abbreviation "RW" and the 
distance in feet from the marker post to the valve box. Concrete shall be Class C per Specification 
Section 03300. 

3.07 PAINTING AND COATING 

A. Coat valves located aboveground, or in vaults and structures, the same as the adjacent pipes 
and per Specification Section 09900. Do not apply flame spray coating to fusion-bonded 
epoxy coated valves. Apply finish coats in the field. Color of finish coat shall match the color 
of the adjacent piping. Coat handwheels the same as the valves. 

B. Paint top side of valve box covers per Specification Section 09900, System No. 20. Color of 
finish coat shall be as follows: 

1. Normally open inline or branch valve is OSHA Blue for potable water or purple for 
reclaimed water. 
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2. Branch valve to a fire hydrant assembly is OSHA Yellow. 

3. Branch valve to one or more water service assemblies is OSHA White. 

4. Normally closed inline or branch valve is OSHA Red. 

3.08 FIELD TESTING 

Operate gate valves through 10 full cycles of opening and closing. Valves shall operate from full 
open to full close without sticking or binding. If valves stick or bind, repair or replace the valve and 
repeat the tests. 

3.09 PRESSURE TESTING 

Test gate valves at the same time that the connecting pipelines are pressure tested. See 
Specification Section 15044 for pressure testing requirements. Repair leaks in the gate valves and 
joints of the interconnecting piping and retest. 

3.10 DISINFECTION 

See Specification Section 15041 for chlorination requirements. 
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SECTION 15109 

FIRE HYDRANT ASSEMBLIES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes the materials for and installation of fire hydrant assemblies. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are 
referred to in the text by the basic designation only. Reference shall be made to the latest edition 
of said standards unless otherwise called for: 

AWWAC210 Liquid Epoxy Coating Systems for the Interior and Exterior of Steel 
Water pipelines 

AWWAC213 Fusion Bonded Epoxy Coating for the Interior and Exterior of Steel Water 
Pipelines 

AWWAC503 Wet-Barrel Fire Hydrants 
AWWAC550 Protective Epoxy Interior Coatings for Valves and Hydrants 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 
Section 03300 Cast-in-Place Concrete 
Section 05550 Misc. Metals 
Section 09900 Paintina and Coatina 
Section 15041 Disinfection of Pipe 
Section 15044 Hydrostatic Testing of Pressure Pipe 
Section 15056 Ductile Iron Pipe and Fittings 
Section 15076 CML&C Steel Pioe 

1.04 SYSTEM DESCRIPTION 

A. Hydrant outlet sizes and configuration shall be as shown on the Approved Plans or as 
directed by the fire department of jurisdiction. 

B. Hydrants shall generally have the following number and size of outlets as directed by the 
fire department of jurisdiction: 

1. Residential: 2 1/2-inch outlet and one (1) 4-inch outlet 

2. Commercial: Two (2) 2 1/2-inch outlets and one (1) 4-inch outlet. 

3. Industrial: One (1) 2 1/2-inch outlet and two (2) 4-inch outlets. 
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1.05 SERVICE APPLICATION 

Wet-barrel hydrants shall generally be used for pressures up to 200psi. System pressures up to 
and including 150psi requires standard wet-barrel hydrants, and pressures up to 200psi require 
high-pressure wet-barrel hydrants in accordance with the Approved Materials List. Fire hydrants 
with higher pressure ratings will be specified where required on the plans or as specified by the 
Engineering Manager. 

1.06 DELIVERY, STORAGE AND HANDLING 

Fire hydrants shall be delivered and stored in accordance with AWWA C210, AWWA C213, and 
AWWA C550. The port openings shall be covered with plastic, cardboard or wood while in transit 
and during storage in the field. These covers shall remain in place until the valve is ready to be 
installed. Fire hydrants shall not be stored in contact with bare ground. Fire hydrants shall not be 
stacked. 

1.07 MASONRY RETAINING WALLS 

If the above ground portion of the assembly is located within a cut slope or embankment fill, a 
masonry retaining wall shall be constructed on three sides around the assembly per Standard 
Drawing W-16. The face of wall shall be a minimum of one foot beyond the dimensional values of 
the concrete pad to be poured for the assembly as shown on the Standard Drawings. Use tan 
colored slump block and grout each cell solid. The concrete pad to be poured around the 
assembly shall extend to the face of the three walls and also to the adjacent sidewalk or curb. The 
Engineering Manager will decide whether the requirements of this paragraph are being followed by 
the Contractor. If in the opinion of the Engineering Manager modifications or changes are 
necessary, the work shall be performed as directed. 

PART2 MATERIALS 

2.01 HYDRANTS 

A. Fire hydrants and appurtenances shall be selected from the Approved Materials List. 

B. Wet-barrel fire hydrants shall comply with AWWA C503 and these specifications unless 
otherwise indicated on the Standard Drawings. 

C. All outlets shall be provided with National Standard Fire-Hose Threads. Outlets shall be 
equipped with brass or ductile iron caps with chains. 

D. Wet-barrel fire hydrant flanges and appurtenant bury ells and spools shall incorporate a six­
hole bolt pattern. 

E. No Dry Barrel fire hydrants shall be used in Rainbow Municipal Water District. 
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2.02 BOLTS AND NUTS 

Hydrant flange bolts and nuts shall be carbon steel conforming to ASTM A307and selected from 
the Approved Materials List. For working pressures below 300 psi, bolts shall be the Break Off type 
with the threads facing up and filled with silicone, for pressures above 300 psi, as specified on the 
plans or approved by the Engineering Manager. 

2.03 CONCRETE 

Concrete used for splash pads, thrust or anchor blocks shall be in accordance with Specification 
Section 03300. 

2.04 WARNING/ IDENTIFICATION TAPE 

Use marking tape consisting of one layer of aluminum foil laminated between two colored layers of 
inert plastic film. The lamination bond should be strong enough that the layers can not be 
separated by hand. Tape shall be a minimum of 5 mils thick and 6-inches wide. Elongation shall 
be a minimum of 600%. Tape shall bear a continuous, printed, message every 16 to 36-inches 
warning of the installation buried below. Tape shall be selected from the Approved Materials List. 

2.05 FIELD PAINTING AND COATING 

Field painting and coating materials shall be in accordance with Specification Section 09900. 

PART3 EXECUTION 

3.01 GENERAL 

A. Fire hydrant assemblies shall be installed at locations shown on the Approved Plans or as 
directed by the fire department of jurisdiction in accordance with the Standard Drawings. 

B. The location and port orientation of the Fire Hydrant shall be in accordance with the 
Standard Drawings and as required by the Fire Department. 

C. Fire hydrant flange bolts shall be set with nuts on top; torque nuts uniformly and 
progressively in accordance with the manufacturer's recommendations. 

D. Depending on location, fire hydrant assemblies may require protection posts or concrete 
retaining walls. When required by the Engineering Manager, or when shown on the 
Approved Plans, protection posts or retaining walls shall be installed in accordance with the 
Standard Drawings. 

3.02 CONCRETE 

Concrete thrust and anchor blocks shall be installed in accordance with Specification Section 
03300 and the Standard Drawings. Refer to Specification Section 03300 for the minimum concrete 
curing time required. 
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3.03 WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, 
place the marking tape on the compacted backfill and center over the plpe. Run tape continuously 
along the trench and tie ends of tape together. Wrap marking tape around valve box extension 
pipes and continue along pipe. 

3.04 DISINFECTION OF FIRE HYDRANT 

The fire hydrant assembly shall be disinfected in accordance with Specification Section 15041, as 
part of the process of disinfecting the main plpeline. The assembly valves shall be operated and 
the assembly flushed to completely disinfect all internal parts. 

3.05 HYDROSTATIC TESTING 

Fire hydrant assemblies shall be hydrostatically tested in accordance with Specification Section 
15044 in conjunction with the pipellne to which it is connected. 

3.06 FIELD PAINTING AND COATING 

The fire hydrant exterior shall be field painted in accordance with Specification Section 09900. 
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SECTION 15112 

BACKFLOW PREVENTION ASSEMBLIES 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials, installation, and testing of backflow prevention assemblies and detector 
check assemblies. Assemblies shall be installed at the locations as shown on the Drawings or as 
established in the field by the Engineering Manager. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred to in 
the text by the basic designation only. Reference shall be made to the latest edition of said standards 
unless otherwise called for: 

AWWAC511 Reduced Pressure Principal Backflow Prevention Assemblv 
ANSI 816.1 Cast Iron Pipe Flanges and Flanged Fittings Classes 25, 125, and 250 
ASTMA536 Standard Specification for Ductile Iron Castings 
ASTM 8584 Standard Specification for Copper Alloy Sand Castings for General Aoolications 
ASTM 861 Standard Specification for Steam or Valve Bronze Castings 
ASTM 862 Standard Specification for Composition Bronze or Ounce Metal Castinos 
ASTMA307 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength 
ASTMA563 Standard Specification for Carbon and Allov Steel Nuts 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawings 
Section 1 - General Conditions Record Drawings and Submittals 
Section 02223 Trenchino, Backfilling, and Compacting 
Section 03300 General Concrete Construction 
Section 09900 Painting and Coating 
Section 15041 Disinfection of Piping 
Section 15044 Pressure Testing of Piping 

1.04 SUBMITTALS 

A. Submit shop drawings in accordance with Section 1 - General Conditions. 

B. Submit manufacturer's catalog data, descriptive literature, and assembly drawings. Show 
dimensions, materials of construction by specification reference and grade, linings, and coatings. 

C. Submit manufacturer's certificate of compliance with AWWA C511 for reduced pressure principle 
backflow prevention assemblies. 

1.06 MASONRY RETAINING WALLS 

If the aboveground portion of the assembly is located within a cut slope or embankment fill, a masonry 
retaining wall shall be constructed on three (3) sides around the assembly per Standard Drawing W-16. 
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The face of wall shall be a minimum of one (1) foot beyond the dimensional values of the concrete pad to 
be poured for the assembly as shown on the Standard Drawings. Use tan colored slump block and grout 
each cell solid. The concrete pad to be poured around the assembly shall extend to the face of the three 
walls and also to the adjacent sidewalk or curb. The Engineering Manager will decide whether the 
requirements of this paragraph are being followed by the Contractor. If in the opinion of the Engineering 
Manager modifications or changes are necessary, the work shall be performed as directed. 

1.06 PRIVATE PUMPING FACILITIES 

The addition of a backflow prevention assembly to any given size water service assembly will reduce the 
available water service pressure. The owner may opt to install a larger size water service and backflow 
prevention assembly at their expense to provide adequate water service pressure. The District will not 
provide pumping facilities to increase water service pressure. Private pumping facilities shall be 
independent and located downstream of backflow prevention assemblies. 

1.07 THERMAL EXPANSION 

The addition of a backflow prevention assembly to a water service will constitute a closed system. The 
District will not provide thermal expansion facilities for this condition. Provide sufficient facilities for thermal 
expansion and check for proper operation of existing thermal or pressure relief devices. 

PART2 MATERIALS 

2.01 MANUFACTURERS 

Provide backflow prevention assemblies of the described type that are on the Approved Materials List. 

2.02 BACKFLOW PREVENTERS 

A. General: Backflow prevention devices shall be the same size as and never smaller than the 
upstream water service assembly. Where normal minimum water service pressure is less than 80 
psi; the District may require the next larger assembly size. 

B. Backflow prevention devices of the reduced pressure principle type shall conform to AWWA C511 
with a maximum rated working pressure of 175 psi for operation on cold water pipelines. Provide 
two (2) independently acting check valves, an automatic pressure differential relief valve located 
between the check valves, two (2) resilient seated shutoff valves at each end of the assembly, and 
four (4) resilient seated test cocks so that a test of each check valve can be made. Check valves 
and the differential relief valve shall be constructed for servicing without removing the assembly 
from the line. Backflow prevention devices 2-inches and smaller, per Standard Drawing W-1 shall 
be bronze conforming to ASTM 861 or 862. Backflow prevention devices larger than 2-inches, per 
Standard Drawing W-2, shall have ductile iron bodies and covers conforming to ASTM A536 
Grade 65-45-12. All internal working parts and relief valve shall be bronze conforming to ASTM 
8584 with stainless steel trim. 

C. Backflow prevention devices 2-inches and smaller, shall be of the conventional in-line design for 
installation in a horizontal position with the relief valve discharging vertically down. Resilient seated 
shutoff valves and test cocks shall be full ported, bronze ball valves. 

D. Backflow prevention devices 3-inches through 10-inches, shall be of the conventional in-line 
design for installation in a horizontal position. Shutoff valves shall be resilient seated gate valves 
with outside stem and yoke. Test cocks shall be full ported, bronze ball valves. Provide adjustable 
pipe supports to augment the installation to prevent flange damage. 
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E. The degree of hazard and property size wlll determined the type of backflow preventer. A Reduce 
Pressure device would be required for high hazard regardless of property size and for tow hazard 
properties larger than % an acre. The Cross Connection Control Specialist will determine the 
degree of hazard and will require the appropriate device. 

2.03 LINING AND COATING OF ASSEMBLIES 

Coat interior and exterior ferrous surfaces of the backflow preventers and detector checks with 
fusion-bonded epoxy per Specification Section 09900. Do not coat bronze, rubber, or stainless steel 
items. 

2.04 VALVE END CONNECTIONS 

A. Valves, 2-inches and smaller, shall have screwed ends. Valves, 2-1/2-inches and larger, shall 
have flanged ends. 

B. Screwed ends shall conform to ANSI 81 .20.1, NPT. 

C. Flanged ends shall conform to ANSI 816.1, Class 125. 

2.05 PACKING, 0-RINGS, AND GASKETS 

Unless otherwise stated; packing, 0-rings, and gaskets shall be one of the following non-asbestos 
materials. 

A. Teflon. 

A. Kevlar aramid fiber. 

C. Acrylic or aramid fiber bound by nitrile. Provide Garlock I' Bluegard," Klinger "Klingersil C4400," or 
District approved equal. 

D. Buna-N (Nitrile). 

2.06 BOLTS, NUTS AND GASKETS FOR FLANGES 

A. Provide heavy hex, SST 316 bolts and nuts for aboveground flanges and buried flanges to be 
wrapped with polyethylene material. Bolts and nuts shall conform to ASTM A316 Grade Band 
ASTM A563 Grade A, respectively. 

B. Provide washers for each nut. Washers shall be of the same material as the nuts. 

C. Gaskets shall be asbestos-free, full face, 1 /16-inch or 1/8-inch thick, and shall be acrylic or aramid 
fiber bound with nitrile. Provide Garlock "Bluegard," Klinger "Klingersil C4400," or District 
approved equal. Gaskets shall be suitable for a water pressure of 500 psi at a temperature of 
400°F. 

2.07 VALVE SETTERS 

Provide valve setters to augment the installation of the compact design ("Nit series) detector checks. 
Valve setters shall be constructed with integral support arms between the elbows to transfer thrust 
downstream. Construct valve setters of ductile iron conforming to ASTM A536 Grade 65-45-12. Coat 
interior and exterior surfaces of the ductile iron with fusion-bonded epoxy. End connections shall be a 
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combination of flanged ends and mechanical joints as shown on the Standard Drawings. Flanged ends 
shall conform to ANS 816.1 Class 125. Valve setters shall be Cla-Val Model VS, Febco Model 611, or 
District approved equal. 

2.08 ADJUSTABLE PIPE SUPPORTS 

Provide adjustable pipe support of welded steel construction with fusion-bonded epoxy coating. Locate the 
pipe supports under flanges or valve bodes as shown. Provide 2-inch galvanized steel pipe, cutto length, 
and place between the collar and base. Provide Material Resources "Standen Pipe Support Model S-89," 
or District approved equal. 

2.9 GUARD POSTS 

Provide guard posts shall be installed around the assembly per Standard Drawings W-13. 

PART3 EXECUTION 

3.01 INSPECTION BEFORE INSTALLATION 

Operate the shutoff valves and test cocks on the assemblies from closed to fully open, then close again 
before installing. Check for broken, cracked, or missing parts; malfunctioning stems; and faulty operation. 

3.02 INSTALLATION 

A See Specification Section 02223 for earthwork requirements. Use imported sand in the pipe base 
and pipe zone. 

B. Install piping and riser section per the instructions contained in the appropriate Standard 
Specification for the material used. 

C. Piping from the main to the backflow prevention assembly shall be placed level or on a continuous 
upward grade to avoid pocketing air. No outlets will be allowed in the piping between the main and 
the assembly. Trench backfilling shall not commence until the Engineering Manager has 
inspected this section of piping and is satisfied with the installation. 

D. Install backflow prevention assemblies in a horizontal position, aboveground, and at the 
dimensions shown on the Standard Drawings. Locate the assemblies where shown or as 
established in the field by the Engineering Manager. The Engineering Manager shall be the final 
authority as to location, installation, size, and type of backflow prevention assembly required. 

E. Clean threaded joints by wire brushing or swabbing. Apply Teflon joint compound or Teflon tape to 
pipe threads before installing screwed valves. Joints shall be watertight. 

F. Clean bolts, nuts and flange faces by wire brushing before installing flanged assemblies. Inspect 
gasket seating surfaces, gasket, each stud or bolt, nut, and washer. Replace any damaged item. 
Coat bolt shafts with waterproof gear grease or primer for wax tape coating prior to insertion in 
flange bolt holes. Do not apply grease or primer to threads. Lubricate threads of bolts and nuts 
with oil or graphite prior to installation. Assemble all bolts and nuts in a progressive diametrically 
opposite sequence, and torque with a calibrated torque wrench. All clamping torque shall be 
applied to the nuts only. 

G. If flanges leak under pressure testing, loosen or remove the nuts and bolts, reset or replace the 
gasket, reinstall or retighten the bolts and nuts, and retest the joints. Joints shall be watertight. 
Replace galled, cracked, or distorted bolts and nuts. 
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H. After testing, coat exposed surfaces of bolts and nuts to be buried with waterproof gear grease or 
primer for wax tape coating. 

3.03 INSTALLING POLYETHYLENE ENCASEMENT 

Wrap ferrous pipe risers including base bends and valve setters with polyethylene material. Complete the 
wrap prior to placing concrete anchor blocks or concrete trust blocks on base bends or valve setters. 
Repair polyethylene material damaged during construction. 

3.04 PLACING CONCRETE 

Place concrete anchor blocks around the elbow of the pipe riser or valve setter. Where a thrust block is 
required, place concrete against the base bends and undisturbed ground. Place concrete back to back 
between the base bends. Allow concrete to set and be hard enough to be self-supporting. Place and 
compact trench backfill up to the subgrade of the concrete pad on grade. Pour a concrete pad on grade 
around the pipe risers. Concrete shall be per Specification Section 03300. 

3.05 SETTING GUARD POSTS 

Position guard posts to protect the backflow prevention assembly. Locate posts as directed by the 
Engineering Manager. Excavate a hole 16-inches in diameter by 3-feet deep for each post. Set posts 
plumb, fill holes with concrete to 2-inches above finish grade, and crown to slope away from post. Posts 
shall be embedded a minimum of 3 feet in concrete. Fill posts with grout and crown top. Concrete shall 
be Class C per Specification Section 03300. 

3.06 PAINTING AND COATING 

A. Paint aboveground surfaces of the pipe risers, elbows or bends, and adjustable pipe supports per 
Specification Section 09900. Color of finish coat shall be OSHA Blue. Do not paint backflow 
prevention assemblies. 

B. Paint above ground surfaces of the guard posts per Specification Section 09900. Color of finish 
coat shall be OSHA Yellow. 

3.07 PRESSURE TESTING 

Test backflow prevention assemblies at the same time that the connecting pipelines are pressure tested. 
See Specification Section 15044 for pressure testing requirements. Repair leaks in the backflow 
prevention assemblies and joints of the interconnecting piping and retest. 

3.08 DISINFECTION 

See Specification Section 15041 for chlorination requirements. 

3.09 INITIAL TESTING 

Backflow prevention assemblies will not be placed into service until the appurtenance has been tested and 
certified by a certified backflow tester. The results shall be submitted to the Engineering Manager for final 
approval. 
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SECTION 15125 

OPEN TRENCH PIPE CASING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials for and installation of open trench pipe casings. Jacked casings or 
specially-installed pipe casings shall be installed as detailed in Specification Section 15130. 

1.02 REFERENCE STANDARD 

The publications listed below form part of this specification to the extent referenced and are referred 
to in the text by the basic designation only. References shall be made to the latest edition of said 
standards unless otherwise called for: 

ASTM A361 Standard Specification for Carbon Structural Steel 
ASTMA283 Standard Specification for Low and Intermediate Tensile Strength Carbon 

Steel Plates 
ASTMA568 Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, and 

Structural Quality Cold Rolled 
AWVVAC905 Standard for Polyvinyl Chloride (PVC) Water Transmission Pipe, 14-inch 

throuah 36-inch 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD 
Section 02223 
Section 15043 
Section 15044 
Section 15076 

1.04 SERVICE APPLICATION 

Generally, pipe casings are used for protection of utilities (carrier pipes) and may be installed for 
future utility installations. Pipe casings shall be used for the installation of potable water, reclaimed 
water, and sewer mains where shown on the Approved Drawings or as required by the Engineering 
Manager. 

1.05 DESIGN REQUIREMENTS 

A. Pipe casings shall be provided for carrier piping where shown on the Approved Drawings or as 
required by the Engineering Manager. The sizes and material type for pipe casing shall be as 
detailed in Part 2 of this Section. 

B. The Engineering Manager may select a greater steel thickness and diameter as appropriate 
for the intended application. 
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1.06 SUBMITTALS 

The following items shall be submitted for review and approval by the Engineering Manager prior to 
the start of the casing work: 

A. Casing pipe 

B. Casing spacers and end seals 

C. Installation procedure 

D. Method of restraint to be used for the casing and carrier pipes 

E. Welding procedure 

F. Cathodic Protection 

1.07 DELIVERY, STORAGE AND HANDLING 

A. PVC pipe casing shall be stored in suppliers' yards and on the job site in accordance 
AWWA M23 and the manufacturer's recommendations. PVC pipe casing which has been 
subjected to excessive ultraviolet radiation from the sun shall not be used. The determination 
as to the acceptability of PVC pipe casing faded by the sun's radiation shall rest solely with the 
Engineering Manager. 

8. Store PVC pipe casing in the field by the supporting the pipe uniformly per AWWA M23. Do 
not stack pipe higher than 4-inch high or stack the pipe with weight on the bell ends. Cover 
stored PVC pipe casing to protect it from the sun's ultraviolet radiation. Pipe which has been 
contaminated with any petroleum products (inside or outside) shall not be installed. 

C. Proper care shall be used to prevent damage in handling, moving and placing the pipe casing. 
All pipe casing materials shall be lowered into the trench in a manner that prevents damage. 
The pipe casing shall not be dropped, dragged or handled in a manner that will cause bruises, 
cracks, or other damage. 

1.08 CASING SPACERS AND END SEALS 

Casing spacers and end seals shall be used for all carrier pipe installations within casings. 

PART2 MATERIALS 

2.01 PIPE CASING 

A. Pipe casing materials shall be as indicated below and shall be selected from the Approved 
Materials List. The size of the pipe casings required for the various sizes of carrier pipe is as 
follows: 

Carrier Pipe Minimum 
Size Casina Size 
6" 14" 
8" 16" 
10" 18" 
12" 20" 
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B. Pipe Casing for Carrier Pipe larger than 24-inch shall be as determined by the Engineering 
Manager. 

C. Polyvinyl Chloride Pipe (PVC) casings shall be as follows: 

1. Casing pipe sizes 14-inch through 36-inch shall be in accordance with AWWA C905, 
pressure rated 235. 

2. The color for PVC casing pipe be shall be blue or white for potable water carrier pipe. 

D. Steel Pipe casings shall be as follows: 

1. Steel pipe casings, unless otherwise approved by the Engineering Manager, shall be butt­
welded sheets (spiral welding of pipe not allowed) conforming to ASTM A36/A36M, ASTM 
A283/A283M, Grade D, or ASTM A568/A568M, Grade 33. Other steel grades may be 
used upon approval of the Engineering Manager. Steel casings sized 20-inch or smaller 
shall have a minimum wall thickness of 3/8-inch. Steel casings sized larger than 20-inch 
shall have a minimum wall thickness of 1/2-inch). 

2. Steel pipe casings shall not be lined or coated with any material unless otherwise directed 
by the Engineering Manager. 

If required, steel pipe casing shall be lined and coated with liquid epoxy paint per AWWA 
C210. Liquid epoxy shall be applied in three coats to a minimum thickness of 0.012-inch 
or 12 mils. The final coat of the liquid epoxy shall be blue for potable water. 

3. Steel pipe casings shall include the installation of an anode in accordance with the 
Standard Drawings, unless otherwise directed by the Engineering Manager. 

2.02 CASING SPACERS 

Casing spacers shall be stainless steel, centered-position type with PVC liner and non-metallic 
anti-friction runners selected from the Approved Materials List. 

2.03 CASING END SEALS 

Casing end seals, selected from the Approved Materials List, shall wrap around the casing and carrier 
pipe to provide a barrier to backfill material and seepage. The casing end seal shall be a minimum 
1/4-inch thick styrene butadiene rubber sheet attached to the carrier pipe and casing with 1-inch wide 
stainless steel bands. Zippered casing end seals with stainless steel bands may also be used. 

2.04 WARNING/ IDENTIFICATION TAPE 

Use marking tape consisting of one (1) layer of aluminum foil laminated between two (2) colored 
layers of inert plastic film. The lamination bond shall be strong enough that the layers can not be 
separated by hand. Tape shall be a minimum of 5 mils thick and 6-inches wide. Elongation shall be a 
minimum of 600%. Tape shall bear a continuous, printed, message every 16 to 36-inches warning of 
the installation buried below. Tape shall be selected from the Approved Materials List. 
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PART3 EXECUTION 

3.01 TRENCH EXCAVATION, BACKFILL AND COMPACTION 

Trenching, bedding, backfilling and compaction operations shall be performed in accordance with 
Specification Section 02223. 

3.02 DEWATERING 

A. The Contractor shall provide, and maintain at all times during construction, ample means and 
devices to promptly remove and dispose all water from any source entering trench excavations 
or other parts of the work in accordance with Specification Section 02223. Any damage 
caused by flooding of the trench shall be the Contractor's responsibility. 

B. Dewatering shall be performed by methods that will maintain a dry excavation, preservation of 
the final Jines and grades and protection of all utilities. If flooding of the trench does occur, the 
Contractor shall immediately dewater and restore the trench. Damaged or altered pipeline 
appurtenances or trench materials shall be repaired or replaced as directed by the 
Engineering Manager. 

3.03 PIPE CASING INSTALLATION 

Installation of pipe casing and carrier pipe shall be as described below and in accordance with the 
Standard Drawings. 

A. Pipe casing shall be installed in an open trench type excavation. 

B. Pipe casings shall be lowered onto the bedding of the proper lines and grades called for on the 
Approved Plans. 

C. Pipe casings shall have firm bearing along their full length. 

D. Pipe casing sections shall be bell and spigot joint connection for PVC. PVC casing sections 
shall be restrained by mechanical means or by the use of splined gaskets. Steel casing 
sections shall be jointed by full-circumference butt welding in the field. Steel casing shall have 
all areas of damaged coating repaired. 

E. Carrier pipe shall be pushed into the casing incorporating the use of casing spacers as 
described below. 

F. PVC or ductile-iron carrier pipe joints shall be restrained either by mechanical means or by use 
of splined gaskets. 

G. Steel carrier pipe sections shall be lap joint welded per Specification Section 15076. 

H. Upstream and downstream elevations of the carrier pipe shall be verified prior to installing the 
end seals. 

I. The portion of carrier pipes installed within casings shall have pressure, leakage, and 
infiltration testing completed in accordance with Specification Sections 15043 and 15044 prior 
to installation of the end seals. 
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J. The annular space between the carrier pipe and casing shall not be filled with any material 
unless otherwise noted on the Approved Plans. 

3.04 CASING SPACERS 

Casing spacers shall be used to prevent the carrier pipe bell from touching the casing and to maintain 
a uniform space between the carrier pipe and casing interior. A minimum of three (3) casing spacers 
shall be installed equally spaced, on each pipe section at intervals recommended by the 
manufacturer. Casing spaces shall be selected in accordance with the Approved Materials List. 

3.05 CASING END SEALS 

Casing end seals shall be installed in accordance with the manufacturer's recommendations. Carrier 
pipe shall pass hydrostatic or leakage tests in accordance with Specification Sections 15043 or 
Section 15044 prior to the installation of casing end seals or backfilling operations. 

3.06 WARNING/IDENTIFICATION TAPE 

After the pipe zone and the first 12-inches in the trench zone have been backfilled and compacted, 
place the marking tape on the compacted backfill and center over the pipe. Run tape continuously 
along the trench and tie ends of tape together. Wrap marking tape around valve box extension pipes 
and continue along pipe. 
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SECTION 15130 

JACKED PIPE CASING 

PART1 GENERAL 

1.01 DESCRIPTION 

This section includes materials and installation of jacked pipe casings. Where the contractor 
proposes to install pipelines using directional drilling or boring, a complete submittal of the methods 
and materials shall be made to the Engineering Manager prior to the initiation of the work. 

1.02 REFERENCE STANDARDS 

The publications listed below form part of this specification to the extent referenced and are referred 
to in the text by the basic designation only. References shall be made to the latest edition of said 
standards unless otherwise called for. 

ASTM A361 Standard Specification Steel Sheet Zinc Coated 
ASTMA283 Standard Specification Carbon Steel Subjected to the Sulphidation Process 
ASTMA568 Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, and 

Structural Quality Cold Rolled 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD 
Section 02223 
Section 15043 
Section 15044 
Section 15076 

1.04 SERVICE APPLICATION 

Generally, pipe casings are used for protection of utilities (carrier pipes) and may be installed for 
future utility installations. Pipe casings shall be used in conjunction with the installation of potable 
water and sewer mains in areas shown on the Approved Plans or as directed by the Engineering 
Manager. 

1.05 PROTECTION OF EXISTING UTILITIES AND FACILITIES 

The contractor shall be responsible for the care and protection in place of all existing utilities, facilities, 
and structures that may be encountered in or near the area of the work. 

1.06 SAFETY AND PERMITTING REQUIREMENTS 

A. Pipe jacking and boring projects 30-inch in diameter or larger are required to be classified by 
the State of California, Department of Industrial Relations, Division of Occupational Safety and 
Health. 
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B. Protection of workers in trench excavation shall be as required by the State of California 
Construction Safety Orders, the State of California State Health and Safety Code, the 
requirements of CAL-OSHA. 

C. All excavations shall be performed, protected, and supported as required for safety and in the 
manner set forth in the operation regulations prescribed by CAL-OSHA. 

D. It shall be the Contractor's responsibility to obtain excavation permits, traffic control permits, or 
other applicable permits from the local agency which has jurisdiction. 

E. A pre-job safety conference with representatives of the Division of Occupational Safety, 
CAL-OSHA, the District, the Contractor and Contractor's employees shall be held before the 
work begins. 

F. Contractors performing this type of work are required to hold a current C-34 or General 
Engineering Contracting License from the State of California. 

1.07 DESIGN REQUIREMENTS 

A. Pipe casing shall be provided for the carrier piping where shown on the Approved Plans or as 
required by the Engineering Manager. The sizes and material type for pipe casing shall be as 
detailed in Part 2 of this Section. 

B. The Engineering Manager may select a greater steel thickness and diameter as appropriate 
for the intended application. 

1.08 SUBMITTALS 

The contractor shall provide to the Engineering Manager and the agency, or agencies, of jurisdiction a 
drilling, boring, and jacking plan prior to commencing boring operations. The submittal shall include: 

A. Configuration of the jacking pits and jacking pit bracing or shoring. Pit excavations deeper 
than 20 feet require the shoring system to be certified by a Registered Civil Engineer. 

B. The pipe casing material to be used. Include pipe material type, wall thickness, and welding 
details. 

C. Casing spacers and end seals. 

D. Jacking plan and profile drawing detailing the placement of the jacked casing. 

E. Installation procedure. 

F. Manufacturer and type of liquid epoxy paint, including proposed steel preparation and 
application methods to be used. 

G. The jacking machinery and jacking head proposed to be used. 

H. Summary of the backfilling method to be used. 

I. Worker Protection and Safety Plan. 
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J. Cathodic Protection. 

1.09 DELIVERY AND HANDLING 

Proper care shall be used to prevent damage in handling, moving and placing the pipe casing. All 
pipe-casing materials shall be lowered into the trench in a manner that prevents damage. The pipe 
casing shall not be dropped, dragged or handled in a manner that will cause dents, cracks, or other 
damage to the pipe casing. 

1.10 CASING SPACERS AND END SEALS 

A. Casing spacers and end seals shall be used for all pipe installations within casings. 

B. If the carrier pipe is not installed within the casing as a continuous operation following 
completion of jacking, then bulkhead the portals and backfill the approach trenches. 
Bulkheads will be removed at a later time to allow for the installation of the carrier pipe. 

PART2 MATERIALS 

2.01 PIPE CASINGS 

A. Jacked pipe casings shall be steel. The minimum size and wall thickness of jacked steel pipe 
casings shall be as follows, unless otherwise required by the agency having jurisdiction over 
the road, utilities, or improvements: 

Carrier Minimum Min. Steel Casing 
Pi[!e Size Casing Size Wall Thickness 

6" 14" 3/8" 
8" 16" 3/8" 
10" 18" 3/8" 
12" 20" 3/8" 
16" 30" 1/2" 
20" 36" 1/2" 
24" 42" 1/2" 

8. Pipe casing for carrier pipe sizes larger than 24-inch shall be determined by the Engineering 
Manager. 

C. The Contractor may submit a greater steel thickness and diameter as appropriate for the 
method of work and loadings involved, as suitable for the site and as limited by possible 
interferences. The Contractor shall submit any deviations in the approved design to the 
Engineering Manager fourteen (14) working days in advance of jacking operations, and may 
not proceed with any work until the Engineering Manager has approved the alternate methods 
proposed. 

D. It is the Contractor's responsibility to choose a size of casing at or above the minimum 
specified, and to ensure that the jacking is done with a high degree of accuracy to permit 
installation of the carrier pipe to the lines and grades shown on the approved plans. 
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E. Steel pipe casings, unless otherwise approved by the Engineering Manager, shall be butt­
welded sheets (spiral welding of pipe not allowed) conforming to ASTM A361, ASTM A283, 
Grade D. Other steel grades may be used upon approval of the Engineering Manager. 

F. Steel pipe casings shall include the installation of an anode in accordance with the Standard 
Drawings, unless otherwise directed by the Engineering Manager. 

2.02 CASING SPACERS 

Casing spacers shall be stainless steel, centered-position type with PVC liner and non-metallic 
anti-friction runners in accordance with the Approved Materials List. 

2.03 CASING END SEALS 

Casing end seals, in accordance with the Approved Materials List, shall wrap around the casing and 
carrier pipe to provide a barrier to backfill material and seepage. The casing end seal shall be a 
minimum 1/4-inch thick styrene butadiene rubber sheet attached to the carrier pipe and casing with 
1-inch wide stainless steel bands. Zippered casing end seals with stainless steel bands may also be 
used. 

2.04 WARNING/IDENTIFICATION TAPE 

Use marking tape consisting of one layer of aluminum foil laminated between two (2) colored layers of 
inert plastic film. The lamination bond shall be strong enough that the layers can not be separated by 
hand. Tape shall be a minimum of 5 mils thick and 6-lnches wide. Elongation shall be a minimum of 
600%. Tape shall bear a continuous, printed, message every 16 to 36-inches warning of the 
installation buried below. Tape shall be selected from the Approved Materials List. 

PART3 EXECUTION 

3.01 TRENCH EXCAVATION, BACKFILL AND COMPACTION 

Trenching, bedding, backfilling and compaction operations shall be performed in accordance with 
Specification Section 02223. 

3.02 JACKING PIT 

A. The approach trench for jacking or boring operations shall be adequately shored to safeguard 
existing substructures and surface improvements and to ensure against ground movement in 
the vicinity of the casing portal. 

B. Placement of equipment in the approach trench of the jacking pit shall be firmly bedded on the 
required line and grade using heavy timbers, structural steel, or concrete cradles of sufficient 
length to provide accurate control of jacking alignment. Provide space to insert the casing 
lengths to be jacked. Anchor the timbers and structural steel sections to ensure action of the 
jacks in line with the axis of the casing. Place a timber or structural steel bearing block 
between the jacks and the end of the casing to provide uniform bearing upon the casing end 
evenly distribute the jacking pressure. 

C. After jacking equipment and debris from the tunnel have been removed from the approach 
trench of jacking pit, prepare the bottom of the jacking pit as a pipe foundation. Remove all 
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loose and disturbed materials below p[pe grade to undisturbed earth and re-compact the 
material in accordance with Specification Section 02223. 

3.03 PIPE CASING INSTALLATION 

Installation of pipe casings shall be as described below and in accordance with the Standard 
Drawings. Only workers experienced in jacking operations shall be used in performing the work of 
jacking and boring. 

A. The Contractor's attention is called to the fact that extreme care is required in placing the 
casing so as to permit the installation of the carrier pipe to the lines and grades shown on the 
Approved Plans. 

B. Gravity flow pipelines are designed at grades that do not permit variance from the lines and 
grade as shown on the Approved Plans. 

C. Fit a sectional shield or steel jacking head to the leading section of the casing. The shield or 
head shall extend around the outer surface of the upper two-thirds of the casing and project at 
least 18-inch beyond the driving end of the casing. It shall not protrude more than 1 /2-inch 
beyond the outer casing surface. 

D. The leading section of casing shall be equipped with a jacking head securely anchored 
(thereto to prevent any wobble or variation in alignment during the jacking operation. 

E. To avoid loss of ground outside the casing, carry out excavation entirely within the jacking 
head and not in advance of the head. In general, excavated materials shall be removed from 
the casing as jack[ng progresses and no accumulation of excavated material within the casing 
will be permitted. 

F. A jacking band to reinforce the end of the pipe receiving the jacking thrust will be required. 

G. Control the application of jacking pressure and excavation of material ahead of the advancing 
casing to prevent it from becoming friction-bound or deviating from required line and grade. 
Do not encroach upon the m[nimum annular space detailed. Restrict the excavation of 
material to the least clearance to prevent binding in order to avoid settlement or poss[ble 
damage to overlying structures or utilities. 

H. Steel casing sections shall be full-circumference butt-welded in the field. It shall be the 
Contractors responsibility to provide stress transfer across the joints capable of resisting the 
jacking forces involved. 

3.04 CARRIER PIPE INSTALLATION 

A. Carrier pipe shall be pushed into the casing incorporating the use of casing spacers as 
described below. 

B. PVC or ductile-iron carrier pipe joints shall be restrained either by mechanical means or by use 
of splined gaskets. 

C. Steel carrier pipe sections shall be lap joint welded in accordance with Specification Section 
15076. 
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D. Upstream and downstream elevations of the carrier pipe shall be verified prior to installing the 
end seals. 

E. The portion of carrier pipe installed within a casing shall have pressure, leakage, and 
infiltration testing completed in accordance with Specification Sections 15043 and 15044 prior 
to installation of the end seals. 

F. The annular space between the carrier pipe and casing shall not be filled with any material 
unless otherwise noted on the Approved Plans. 

3.05 CASING SPACERS 

Casing spacers shall be used to prevent the carrier pipe bell from touching the casing and to maintain 
a uniform space between the carrier pipe and casing interior. Casing spacers shall be installed on the 
carrier pipe at intervals per the manufacturer's recommendations with a minimum of three (3) spacers 
per pipe section equally spaced. 

3.06 CASING END SEALS 

Casing end seals shall be installed in accordance with the manufacturer's recommendations. Carrier 
pipe shall pass hydrostatic or leakage tests in accordance with Specification Sections 15043 or 15044 
prior to the installation of casing end seals or backfilling operations. 
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SECTION 15150 

WATER METERS 

PART1 GENERAL 

1.01 DESCRIPTION 

This section describes the purchase, materials, installation and testing of meter assemblies. 

1.02 REFERENCE STANTDARDS 

AWWAC700 Cold Water Meters - Displacement Type, Bronze Main Case 
AWWAC701 Cold Water Meters - Turbine Type, for Customer Service 
AWWAC702 Cold Water Meters - Compound Type 
AWWAC703 Cold Water Meters - Fire Service Type 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

RMWD Standard Drawinas 
Section 02223 Trenching, Backfilling and Compaction 
Section 03300 Cast-in-Place Concrete 
Section 09900 Painting and Coating 
Section 15057 Copper Tubing, Brass, and Bronze Pipe, Fittings 
Section 15056 Ductile-Iron Pipe and Fittinas 
Section 15100 Valves I 

1.04 APPROVED MANUFACTURERS 

All meters shall be supplied by the District. 

1.05 WATER METERS 

A. All service runs, meter boxes and other appurtenances shall be furnished and installed by the 
developer/customer. Meters shall be furnished and installed by the District. Connection fees 
will be in accordance with governing District ordinance(s). All water services shall be 
constructed in accordance with the District current Standard Drawings, applicable to the size, 
type and intended service of the installed water service. 

8. The developer/customer shall conduct a pre-construction conference with the Engineering 
Manager prior to commencement of water service construction and shall pay all applicable fees 
and obtain written approval for water service construction in accordance with current District 
ordinance(s) prior to commencement of construction. Failure to obtain written approval to 
construct shall constitute a breach of District protocol and may result in the inability of the 
District to provide water. 

C. The developer/customer shall deposit an amount with the District for inspection of the entire 
water service installation prior to commencement of work. No water service(s) shall be 
constructed or placed into service without District inspection. All components of the water 
service installation shall meet the current District standards and the requirements of these 
specifications. Failure to pay inspection fees or obtain proper District inspection will result in 
the District inability to provide water supply to all un-inspected water service installations. 
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D. The developer and/or customer are responsible for coordinating inspection services through the 
District for all water service installations. The developer and/or customer shall notify the District 
Inspector a minimum of five (5) working days prior to starting work; and two (2) working days 
during the construction for inspections. Failure to provide the sufficient notice to the District 
Inspector to obtain inspection services may lead to project delays for which the District will not 
be responsible. Water services installed without proper District inspection shall be uncovered, 
removed and reinstalled with proper inspection by the developer and/or customer at the 
developer and/or customer's expense. No exception will be made to the requirement for 
District inspection services. 

E. The developer and/or customer is responsible for the installation of all water service 
components (except the meter) in accordance with District standards, including but not limited 
to the couplings, customer service valve and RP device (as appropriate). 

F. Prior to occupancy, the Engineering Manager will, upon finding the installation to be acceptable, 
record all meter account information and padlock the service stop in the off position. 

G. Subsequent applications for permanent service shall be made in accordance with the District's 
Rules and Regulations. 

1.06 BY-PASS LINE 

A A by-pass line shall be installed on all meter assemblies 3-inch and larger (see Standard 
Drawing W-2). A by-pass line is not required under the following conditions, as determined by 
the Engineering Manager: 

1. When the facility is serviced by multiple metered connections; and 

2. On agricultural or irrigation services. 

B. A lockable corporation stop or valve shall be installed in all by-pass lines. 

C. A by-pass line may be required on smaller installations that require continuous service, as 
determined by the Engineering Manager. 

PART2 MATERIALS 

2.01 SYNTHETIC METER BOXES 

Synthetic meter boxes shall be black in color and shall be manufactured by Carson or approved equal. 
Sizing of the meter box shall be determined by the current District standard for the sizing of the meter 
installation. 

2.02 COPPER, BRASS, AND BRONZE PIPE, FITTINGS, AND APPURTENANCES 

All service connection, by-pass piping, and appurtenances necessary for proper installation of the water 
service and meter shall conform to Specification Section 15057 and the Standard Drawings. 
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2.03 DUCTILE-IRON PIPE AND FITTINGS 

All piping for meter assemblies 3-inch and larger shall be ductile iron conforming to the requirements of 
Specification Section 15056. 

2.04 MANUAL VALVES 

All manual valves shall conform to the requirements of Specification Section 15100. All manual valves 
shall be lockable in the closed position. On 4-inch and larger by-pass lines, valves with a chain and 
lock may be permitted. 

PART3 EXECUTION 

3.01 METER INSTALLATION 

A. All meters will be set by the District. The developer/customer is responsible for installing all 
remaining parts per the Standard Drawings. 

B. All meter installations shall conform to the Standard Drawings. 

3.02 METER PROTECTION 

A. Reduced Pressure back flow device shall be installed in accordance with District Ordinance 
conforming to the Standard Drawings. The Cross Connection Control Specialist will determine 
the degree of hazard and will require the appropriate device. 

B. All meter installations where the maximum static pressure exceeds 150 psi shall include the 
installation of a pressure regulator on the customer side after the meter and will be the 
customer's responsibility. Pressure regulators shall be manufactured by Wilkins or approved 
equal. 

3.03 EXCAVATION AND BACKFILL 

Excavation and backfill for the meter installation shall be in accordance with Specification Section 
02223. 

3.04 SERVICE PIPING 

A. All piping for service lines and by-pass lines up to 2-inch shall be installed in conformance with 
Specification Section 15057. 

B. The piping for all service installations 3-inch and larger shall be in accordance with 
Specification Section 15056 and the applicable Standard Drawings. 

C. All buried piping for service laterals shall be wrapped with 10 mil tape or sleeved in 
polyethylene. 

D. Hot taps required for service lateral installations shall be coordinated with the Engineering 
Manager and shall not be constructed until appropriate District fees have been paid and 
inspection services have been scheduled. NO UNAUTHORIZED HOT TAPPING OF 
DISTRICT PIPELINES IS ALLOWED WITHOUT PRIOR WRITTEN APPROVAL AND 
AUTHORIZATION BY THE ENGINEERING MANAGER. Hot taps shall be constructed and 
installed in accordance with current the RMWD Standards Manual. 
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3.05 METERVAULT 

A. All meter vaults shall be installed in accordance with current the RMWD Standards Manual. 
Synthetic meter boxes shall be black in color as manufactured by Carson or approved equal. 

B. Meter boxes shall be furnished and installed by the developer/customer, unless otherwise 
noted. Sizes shall be as specified on the standard drawings for the various sizes and types of 
services. Any meter boxes to be requested for review as an equal must have identical lid, color, 
and inside box dimensions. 

C. Meter boxes shall be set true to line and to the grade of the top of the curb, sidewalk, or 
surrounding graded area. Meters within 5-feet from a tree shall be in a concrete box. 

D. Meter boxes are not to be set until fine grading or landscape grading has been completed by 
the developer/customer. 

3.06 CONCRETE WORK 

All thrust blocks, foundations, and supports shall be of the sizes shown in the applicable standard 
drawings and conform to Specification Section 03300. 

3.07 VALVES 

All valves installed shall conform to the requirements of Specification Section 15100. 

3.08 PAINTING AND COATING 

A. All exposed and/or buried piping shall be painted or coated in accordance with Specification 
Section 09900. 

B. The meter lids on all non-potable water services shall be painted in accordance with 
Specification Section 09900. 

3.09 TESTING 

All meter services shall be hydrostatically pressure tested during the testing of pipeline in accordance 
with Specification Section 15044. 
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POTABLE WATER FACILITIES 

DRAWINGS 



MATERIAL LIST 

0 FORGED STEEL HALF-COUPLING, lHREADED. CLASS 3000 
v.El.DEO TO PIPE PER W-5. (CML&C PIPE) OR DOUBLE STRAP, 
STAINLESS STEEL. TAPPING COLLAR (PVC OR DUCTILE IRON) 

BRASS CORP STOP 

BRASS MALE/COPPER ADAPTER 

TYPE "K" COPPER TUBING 

45' COPPER ELL 

BRASS SERVICE STOP, B-11 W 

0 
0 
© 
® 
© 
0 
© 
0 
@ 

INSTALLED FOR LEFT HANO OPERATION PER RUWO SPEC. 15057 2.03 
BRASS METER TAILS WITH GASKETS 

WATER METER SUPPLIED BY DISTRICT 

BRASS BALL VALVE 

HOPE PLASTIC METER BOX AND COVER, 
FOR 1" USE 20"X26" BOX (BLACK) 
FOR 1.5" & 2" USE 26"X39" BOX (BLACK). 
FOR DOUBLE CHECK USE 2 METER BOXES OR ONE LARGE 

@ 
@ 
@ 
@ 
@ 
@ 
@ 

STATE APPROVED REDUCED PRESSURE BACKFLOW PREVENTION DEVICE 

BRONZE BALL VALVE, CLASS 125. 

6" BASE OF 3/4" ROCK 

90' UETAWC EUIOW (COPPER OR BRASS) 

BRASS UNION 

METAWC PIPE (COPPER OR BRASS) 

SACRJFIC1Al ANODE REFER TO CP-16 

WHERE STATIC PRESSURE EXCEEDS 
150 PSI, INSTALL PRESSURE REGULATOR 
BETWEEN SERVICE STOP AND METER. PRV 
TO PROTECT DISTRICT METER ONLY, 
CUSTOMER RESPONSIBLE TO PROTECT 
PRIVATE FACUTIES. 

tlQI£.. 

REFER TO ABOVE 
LEGEND FOR MATERIAL 
CALL ours. 

PROPERTY 
LINE 

TYPICAL CONSTRUCTION NOTES: 

1. USE SIL VER SOLDER FOR COPPER PIPE 
JOINTS. 

2.MORTAR COUPLING AND MALE THREADS OF 
CORP STOP AFTER CONNECTING TO A 
UORTAR - COATED STEEL PIPE. 

3. APPLY BITUUASTIC COUPOUND 
TO COUPLING AND UAL£ THREADS OF 
CORP STOP AFTER CONNECTING TO A 
TAR / WRAPPED STEEL PIPE. 

4.PIPE THREADS SHALL BE CLEAN, SHARP, ANO 
WRAPPED WITH A PIPE THREAD SEAL TAPE. 

5. ffliERE METER BOX IS LOCATED IN CONCRETE 
OR ASPHALT TRAmc AREAS, CONTACT DISTRICT 
FOR AN APPROVED CONCRETE UETER BOX. 

6.0N 1-1/2° & 2• METERS (WlilCH ARE FLANGED), 
PROVIDE THREADED COMPANION FLANGES, 150-LB. 

7. ALL BRASS FITTINGS TO BE DOUESTIC PROOUCTS. 

8. WRAP BURIED COPPER WITH 10 UIL CALPICO TAPE 
OR POL YETHALENE ENCASEMENT. 

9.METER TO BACKFLOW - ANY DISTANCE GREATER 
THAN 3' NEEDS APPROVAL FROM ENGINEER 

10.AS APPROVED BY DISTRICT, DOUBLE CHECK 
TO BE INSTALLED BELLOW GRADE IN METER BOX. 

NO BRANCHES ALLOWED ~J==:3 
BEi\'if:EN METER AND 
BACKFLOW PREVENTER 
DEVICE WITHOUT WRITTEN 
AUTHORIZATION FROM DISTRICT 
(1 FT MAXIMUM DISTANCE) 

BELOW GROUND INSTALLATION 

AL TERNA TE: FOR SERVICE OF AN 
EXISTING SHALLOW WATER MAIN 

RAINBOW MUNICIPAL WA TER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 20l 
REVISION APPROVED DA TE 

TYPICAL 1" TO 2" 
WATER SERVICE INSTALLATION 

STANDARD DRAWING NO. 

W-1 
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MA TERI AL UST 

G) FORGED STEEL HAI.F-COUPUNG, THREADED. CLASS 3000 
v.El.DED TO PIPE PER W-5. {CML&C PIPE) OR DOUBLE STRAP, 
STAINLESS SlEEL. TAPPING COLLAR (PVC OR DUCTILE IRON) 

0 
0 
© 
© 
© 
0 
© 
® 
@) 

@ 
@ 
@ 
® 
@) 
@ 
@ 
@ 

BRASS CORP STOP 

BRASS MALE/COPPER ADAPlER 

TYPE "K" COPPER 1\JBING 

45' COPPER ELL 

BRASS SERVICE STOP, B-11 W 
INSTALLED FOR LEFT HAND OPERATION PER RMWD SPEC. 15057 2.03 
BRASS MElER TAILS WITH GASKETS 

WATER METER SUPPLIED BY DISTRICT 

BRASS BALL VAL \IE 

HOPE PLASTIC METER BOX ANO COVER. 
FOR 1• USE 20"X26" BOX (BLACK) 
FOR 1.5" & 2" USE 26"X39" BOX (BLACK). 
FOR DOUBLE CHECI< USE 2 METER BOXES OR ONE LARGE 

STATE APPROVED REDUCED PRESSURE BACl<FLOW PREVENTION DEVICE 

BRONZE BALL VALVE, CLASS 125. 

6" BASE OF 3/~" ROCI< 

90' METALLIC ELBOW (COPPER OR BRASS) 

BRASS UNION 

UETALUC PIPE (COPPER OR BRASS) 

SACRIFICIAL ANODE REFER TO CP-16 

REDUCER BUSHING 

v.HERE STATIC PRESSURE EXCEEDS 
150 PSI, INSTALL PRESS1.JRE REGULATOR 
BETV,EEN SERVICE STOP ANO MElER. PR\/ 
TO PROTECT DISTRICT METER ONLY, 
CUSTOMER RESPONSIBLE TO PROTECT 
PRIVATE FACILITIES. 

tilm;_ 

REF'ER TO ABO\/E 
LEGEND FOR MATERIAL 
CALL OUTS. 

PROPERTY 
LINE 

TYPICAL CONSTRUCTION NOTES: 

1. USE SIL VER SOLDER FOR COPPER PIPE 
JOINTS. 

2.MORTAR COUPLING ANO MALE THREADS or 
CORP STOP AFTER CONNECTING TO A 
MORTAR - COATED STEEL PIPE. 

3. APPLY BITUMASTIC COMPOUND 
TO COUPLING AND MALE THREADS OF 
CORP STOP AFTER CONNECTING TO A 
TAR / WRAPPED STEEL PIPE. 

4. PIPE lHREADS SHALL BE CLEAN, SHARP, ANO 
WRAPPED WITH A PIPE THREAD SEAL TAPE. 

5. WHERE METER BOX IS LOCATED IN CONCRETE 
OR ASPHALT TRAmc AREAS, CONTACT DISTRICT 
FOR AN APPROVED CONCRETE UETER BOX. 

6. ON 1-1/2" & 2" METERS (v.tilCH ARE FLANGED), 
PROVIDE THREADED COMPANION FLANGES, 150-LB. 

7. All BRASS FITTINGS TO BE OOUESTIC PRODUCTS. 

8. WRAP BURIED COPPER WITH 10 MIL CALPICO TAPE 
OR POL YETHALENE ENCASEMENT. 

9.METER TO BACKF'LOW - ANY DISTANCE GREATER 
THAN J' NEEDS APPROVAL FROM ENGINEER 

10.AS APPROVED BY DISTRICT, DOUBLE CHECK 
TO BE INSTALLEO BELLOW GRADE IN METER BOX. 

INSTALLATION 

NO BRANCHES ALLOVfED ~EE=3 
BE~EN METER ANO 
BACKFLOW PREVENTER 
DEVICE WITHOUT 'MllTTEN 
AUTHORIZATION FROM DISTRICT 
(1 FT MAXIMUM DISTANCE) 

~RAINBOW ta -=:.~=-'-C' RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 .30 201 
REVISION APPROVED DA TE 

REDUCED 
WATER SERVICE INSTALLATION 

STANDARD DRAWING NO. 

W-1A 

JULY 2016 



MATERIAL LIST 
G)
2
1 6" FLANGED OUTLET PER AWWA AND DISTRICT STANDARDS 

@ 6" FLANGED GATE VALVE, {OR FLANGED PLUG VALVE. 
WHERE PRESSURE IS GREA lER THAN 250 PSI) 
3" DI PIPE T.2E. 
3"X90' DJ PIPE ELBOW, FLANGED. 
VALVE BOX INSTALLATION PER DISTRICT STD. OWG NO. W- 19 

3" FLANGE X GROVE ENO SPOOL. 
3" COUPLING, 150- LB, GALVANIZED. 
WRAP WITH FOAM TAPE FOR CONCRETE PENETRATION 
3" GATE VALVE, FLANGED, 
PRESSURE GAUGE INSTALLATION PER D.E. 
3" COMPANION FLANGE, FLANGED, 150-LB (OR 300-LB WHERE 
PRESSURE IS GREATER THAN 150 PSI) 

@
1
1 WATER METER SUPPLIED BY DISTRICT 
@ DISTRICT APPROVED REDUCED PRESSURE BACKFLOW 

PREVENTION DEVICE AS REQUIRED BY THE DISTRICT 

NOTES: 
1. CUSTOMER RESPONSIBLE FOR SUPPL YING PRESSURE REDUCING VALVE 

(PRV) WHEN PRESSURE EXCEEDS 175 PSI. REFER TO THE UNIFORM 
BUILDING CODE AND A PRIVATE ENGINEER REGARDING INSTALLATION 
OF A PRV AFTER THE METER. 

( 
I 
I 

DISTRICT 

@ ADJUSTABLE STAINLESS STEEL PIPE SUPPORT FOR 3• 
PIPING. 

@ 
@) 

CONCRETE SLAB, CLASS 520-A-2500. 

BACKFILL WITH AGGREGATE BASE, (95" RELATIVE 
COMPACTION). 

@ STEEL REBAR, 12" O.C. EACH WAY GRADE 60 IJ4, 
AT MID-DEPTH 

@ THRUST BLOCK, PER RMWO SEC. 03300 

@) 
® 
@ 
@ 

WRAP PER DISTRCIT STANDARDS 

VALVE SUPPORT BLOCK PER STD DWG W- 4 

6"X3" DI PIPE REDUCER, FLANGED 

WHERE STATIC PRESSURE EXCEEDS 150 PSI, INSTALL 
PRESSURE REDUCING VALVE BETWEEN ISOLATION VALVE 
ANO METER. PROVIDE SUFFICIENT CLEARANCE BEFORE 
METER ACCORDING TO MANUFACTURER SPECIFICATIONS. 

@ PROVIDE SUFFICIENT CLEARANCE UPSTREAM AND 
DOWNSTREAM OF METER ACCORDING TO 
MANUFACTURER SPECIFICATIONS. 

CUSTOMER 

SECTION 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 .30 201 
REVISION APPROVED DA TE 

3" WATER SERVICE 

STANDARD DRAWING NO. 

W-2 
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MATERIAL LIST 
(D
2
l 6" FLANGED OUTl.ET PER AWWA AND DISTRICT STANDARDS 

@ 6" FLANGED GATE VALVE, (OR FLANGED PLUG VALVE, 
WHERE PRESSURE IS GREA 'tER THAN 250 PSI) 
DI PIPE T.2E. 
90• DI PIPE ELBOW, FLANGED. 
VALVE BOX INSTALLAllON PER DISTRICT STD. OWG NO. W-19 
FLANGE X GROVE END SPOOL 
COUPLING, 150-LB, GALVANlZED. 
WRAP WITH FOAM TAPE FOR CONCRETE PENETRATION 
FLANGED GATE VALVE {OR FLANGED PLUG VALVE, 'M-lERE 
PRESSURE IS GREATER THAN 250 PSI), WITH HANDWHEEL 
OPERATOR 

@) PRESSURE GAUGE INSTALLATION PER D.E. 

@
1
11 COMPANION FLANGE, FLANGED, 150-LB 

@ WATER METER SUPPLIED BY DISTRICT 

tmIES; 
1. CUSTOMER RESPONSIBLE FOR SUPPLYING PRESSURE REDUCING VALVE 

{PRV) WHEN PRESSURE EXCEEDS 175 PSl. REFER TO THE UNIFORM 
BUILDING CODE ANO A PRIVATE ENGINEER REGARDING INSTALLATION 
OF A PRV AFTER THE METER. 

2. REPLACE 150-LB VALVES AND PIPING WITH COMPONENTS TO MEET 
PRESSURE REQUIREMENTS IN HIGH PRESSURE AREAS 

I 
I 

I:: 

1 
I 
L 
r 
I 

) 

PLANI 

@ DISTRICT APPROVED REDUCED PRESSURE BACKFLOW 
PREVENTION DEVICE AS REQUIRED BY TIHE DISTRICT 

I ADJUSTABLE STAINLESS STEEL PIPE SUPPORT PIPING. 
CONCRETE SLAB, CLASS 520-A-2500. 

6 BACKFILL WITH AGGREGATE BASE, {95" RELATIVE 
COMPACTION). 

@ STEEL REBAR, 12" O.C. EACH WAY GRADE 60 f',, 
AT MIO-DEPTIH 

@ THRUST BLOCK, PER RM~ SEC. 03300 
@) WRAP PER OISTRCIT STANDARDS 

® 
@ 

VALVE SUPPORT BLOCK PER STD DWG W-4 

BRASS SERVICE STOP, INSTALLED FOR RIGHT HAND 
OPERATION PER RMWD SPEC. 15057 2.03 

4 90' BRASS ELBOW 1
2" BRASS PIPE 
BRASS UNlON 

FORGE STEEL HALF-COUPLING, THREADED, CLASS 3000 
DOUBLE STRAP. STAINLESS STEEL, TAPING COLLAR 

@ BRASS NIPPLE 
@ INSTALL 6"X4" DI PIPE REDUCER, FLANGED FOR 4• 

WATER SERVICE. 
~ PROVIDE SUFFICIENT CLEARANCE UPSTREAM ANO 
'e' OOWNSTREAM OF METER ACCORDING TO 

MANUFACTURER SPECIFlCA Tl ONS. 

. .. . . ~ . .. • ., . 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 .30 20l6 
REVISION APPROVED DATE 

4" TO 6" WATER SERVICE 
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* ~ w 0 z 0) 
0 
N 

w a.. 
0::: 

IMPORTED -----J 

GRANULAR MATERIAL 
SE 30 OR GREATER 

NOTES: 

MINIMUM 
TRENCH WIDTH = 

(PIPE OD 
NIC BELLS) + 16" 

TEMPORARY TRENCH BOX OR 
SHORING WHERE REQUIRED SY 
SOIL CONDITIONS 

MAX. SLOPE PER 
GEOTECHNICAL 
REPORT 

MAX. DEPTH OF 
TEMPORARY 
TRENCH BOX 
PER ASTM 02321 

~~:ZZ:Z:~:----~-'-t=i,,.......---+- @ TOP OF PIPE 

6" BEDDING 

1. REFER TO SECTION 02223 OF THE SPECIFJCA TIONS 

2. PAVING OR PAVEMENT REPAIR TO SE DONE IN ACCORDANCE 
TO CITY OR COUNTY STANDARDS 

3. EX CAVA TE BELL HOLES AT EACH PIPE JOINT TO PERMIT 
PROPER ASSEMSL Y AND INSPECTION OF THE ENTIRE JOINT. 

4. (*) INDICATES MINIMUM RELATIVE COMPACTION. 

/8R~~.g_! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP .09 .30 201 

STANDARD DRAWING NO. 

REVISION APPROVED DA TE 

STANDARD PIPE ZONE 
AND TRENCH BACKFILL 

W-3 
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1 00% OF ,,·---=--.. 
90' ELL 

UNDISTURBED 
EARTH TYP 

s· MAXIMUM 
DEFLECTION/ JOINT 
FOR PIPES 3"-12" 
AND 3' MAXIMUM 
FOR 14"-24" 

WEIGHT OF CONCRETE 
TO RESIST 100% OF 
TOTAL THRUST 2-#5 BARS ..fi.. 

VERTICAL BEND 

DEFLECTION 

100% OF TEE 

VALVE 

VALVE IF 
SHOWN ON PLAN 

DEAD-END 

3/16" STEEL PLATE, DIA. = 6" 
> PIPE DIA. (WELDED TO PIPE) 
4-#4 RE-BAR 

BLIND FLANGE 

MINIMUM BEARING AREAS IN SQUARE FEET 
PER 100 PSI OF PRESSURE 

NOTES: PIPE DEAD END 90' 45· 22-1/2' 11-1/4' 
SIZE OR TEE ELBOW 

1. IN USING THE ABOVE TABLES, USE THE MAXIMUM INTERNAL PRESSURE 
ANTICIPATED (t.e. HYDROSTATIC TEST PRESSURE, POSSIBLE SURGE 
PRESSURE DUE TO PUMP SHUT-OFF, ETC.) 

2. SEE SOILS REPORT FOR BEARING STRENGTH OF SOIL. IN THE ABSENCE 
OF A SOILS REPORT, AN AVERAGE SOIL (SPADABLE MEDIUM CLAY) CAN 
BE ASSUMED TO HAVE A BEARING SlRENGTH OF 2000 P.S.F. 

3. ARROWS (-) INDICATE THRUST DIRECTION 

4. FIGURE (100~ AT THRUST BLOCK INDICATES PER CENT 
OF TOTAL THRUST TO BE APPLIED FOR BEARING AREA. 

5. CONC. FOR lHRUST BLOCKS TO BE 450-C-2000 

6. CONCRETE THRUST BLOCK TO BE POURED AGAINST UNOISTURED EARlH. 

6 
8 
10 
12 

14 
16 
18 
20 

24 
JO 

3.7 5.3 
6.4 9.1 
9.7 13.7 
13.7 19.4 

18.4 26.0 
23.8 33.6 
24.9 42.2 
36.6 51.6 
52.J 73.9 
80.4 113.7 

ELBOW ELBOW ELBOW 
2.9 1.5 0.7 
4.9 2.5 1.3 
7.4 J.8 1.9 
10.5 5.3 2.7 

14.1 7.2 3.6 
18.2 9.3 4.7 
22.9 11.7 5.9 

28.0 14.3 7.2 
40.0 20.4 10.2 
61.6 31.4 15.8 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP .09 30 201 
REVISION APPROVED DA TE 

CONCRETE 
THRUST BLOCKS 

STANDARD DRAWING NO. 
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A 

D1 = SIZE OF 3000# FORGED 
STEEL HALF COUPLING 

SERVICE SIZE 
DRILL HOLE 

NOTES: 

1. USE DOUBLE-PASS WELDS 
FOR FABRICATION & FIELD 
WELDS. 

2. SADDLE CURVATURE TO BE 
FORMED TO MEET PIPE DIAMETERS 
D 3 AS INOICA TED. 

3. WHEN INSTALLED, OUTLET SECTION A-A TO BE COATED WITH SAME 
COATING AS PIPE. 

4. SERVICE LATERALS TO BE 
INSTALLED AT 45• ANGLE 
ABOVE SPRINGLINE OF 
PIPE. 

SERVICE 
SIZE 

3/4" I , .. 

1 1/2" I 2" 

1..&.J 
....J 
0 
Cl 
< 
(/) 

A (!) 
z 
u 
0::: 
0 .... z 
G:i 
0::: 
....J 
1..&.J 

~ 
VJ 

ci 
0 
a 

N 
Cl 

SADDLE 
DIMENSIONS 

D D 
1 2 

1 1/4" 5" 

2 1/2" 7" 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DATE 

SERVICE OUTLET 
SADDLE 

STANDARD DRAWING NO. 
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NOTES· 
1) BLOWOFF INSTALLED AT STREETS OR ROADS 

IIVITHOUT CURBS SHALL BE PROTECTED IIVITH GUARD 
POSTS (2) PER RMWD STANDARD DETAIL W.13 

2) ROLLED CURB OR AC CURBS SHALL HAVE GUARD 
POSTS (2), PER RMWD STANDARD DETAIL W-13 

(I) 
w 
ii!: Ji WATER ~ 

MAIN 

4 
f" I ~ 1--r,, --
~ 1 A 

T 3 

Z 2'- 6'' FROM BACK OF SIDEWALK 
2'- 6" FROM FACE OF CURB IF NO SIDEWALK EXISTS. 

ITEM 

2 
3 

4 

5 
6 
7 
8 
9 
10 

DESCRIPTION 
2" ANGLE FIRE PLUG VALVE 
2" BRASS PIPE 
BRASS CORPORATION STOP 
FORGE STEEL HALF-COUPLING, THREADED, CLASS 
3000 WELDED TO PIPE. (CMLC PIPE) OR DOUBLE 
STRAP, STAINLESS STELL, TAPPING COLLAR (PVC OR DIP) 
90' BRASS ELBOW 
VALVE BOX INSTALLATION 
PVC SLEEVE EXTEND 2" BELOW CONCRETE 
2 SQUARE CONCRETE BASE 
2" BALL VALVE 

t /2" EXPANSION JOINT 

z 

REMARKS 
BRASS 
BRASS 
SEE APt-t<UVt.u MA t.t<IALS LIST 

PER RMWD STD. DWG. W-5 

PER RMWO STD. DWG. W-19 

560-C-3250 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: I I 
RCE II 79790 EXP.09/30/201E 
REVISION APPROVED DATE 211 BLOW OFF ASSEMBLY 

STANDARD DRAWING NO. 

W-6 
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~QIES: 
1) BLOWOFF INSTALLED AT STREETS OR ROADS 

WITHOUT CURBS SHALL BE PROTECTED WITH GUARD z I 
POSTS (2) PER RMWD STANDARD DETAIL W-13 

~ 2) ROLLED CURB OR AC CURBS SHALL HAVE GUARD 

y© POSTS (2). PER RMWD STANDARD DETAIL W-13 
3) FOR 6" BLOWOFF, USE STANDARD FIRE HYDRANT 

I 

PER RMWD STD. DETAIL W-9 OR W-10 I ) 

I 
b 

I 

"' 1 ' "HOLE LANGE 
PATTERN r ASPHAL~ JIDi PAVING I 1---J:- - SCORE 

:~~. ;::'~·~;·.~~1\~J>:·\:~ .. }~_;:~.:::?;;·~ ~!~'//~ .. \ ~ o////// ffi L_ 
I 

.. ···~. / ,i, - ....... _ •• • • . ..- ••• ~ . .••• ' .~ ... ·7~ .. \ * •,~ ••• - ~ ; ~ ·. ,., . :J @ ' t:-{i) ' 
I- l z .,_.,.;:'./ .. . "'=:NCRETE 12 i • 

~ 
(/) SIDEWALK w 

I I 

~ ~ (/) 

I 
w 

~ ~ . ~ ~ 

Y::t._. 5 Lfi~ 4 3 I 

~- ~ 
..- ) .. .. ~ lf ·V• .. ,• 

i . ~:~ ~ / - --------- (~ ~) --- - ./Y.~-~~-:\: 
:'·,·:. \ r•r• l• . . . .... · 1 

<~J ·, ·~·,· \;}i'.{f' .. r•(,..:., ~. I t;·~;::\\--® 
7 .. : ,..i (:./ VARIES 

WATER MAIN ~· 
z 2'-6" FROM BACK OF SIDEWALK 

2'-6" FROM FACE OF CURB IF NO SIDEWALK EXISTS. 

ITEM NO. DESCRIPTION REMARKS 
1 1 4" ANGLE FtRE PLUG VALVE 6 BOLTS ALL BRONZE SAFETY YELLOW 
2 1 BREAK- OFF RISER 6" FL. STL OR DI SCORED (NOT MOLDED) 
.3 1 4" FL x FL BEND LENGTH AS REQUIRED FL x FL 
4 - 4" FL STL OR DI PIPE 
5 1 4" GATE VALVE FL X MJ OR FLX TYTON 
6 1 CASING 8" PVC SDR.35 OR C900 
7 1 4" FLANGED OUTLET 
8 1 8" CAST IRON VALVE BOX COVER 
9 6 BREAK- OFF BOLTS THREADS UP Flll W/ SILICON 
10 - VALVE SUPPORT PER SDRSD W-12B TYPE 1 
11 - CONCRETE RING WITH AC CAP PER RMWO STD. DETAIL W-4 

12 4'X4' CONCRETE PAD, 4"THICK, 520- C- 2500 

f8RA1NB0W ~-:~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED:! 

I STANDARD DRAWING NO. 

411 BLOW-OFF ASSEMBLY 
RCE # 79790 EXP.09/30/2016 W-7 
REVISION APPROVED DATE (FOR PRESSURE LESS THAN 250 PSI) 
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NOTES: 
1) BLO'M:>FF INSTALLED AT STREETS OR ROADS 

WITHOUT CURBS SHAl.L BE PROTECTED WITH GUARD 
POSTS (2) PER RMWD STANDARD DETAIL W-13 

2) ROLLED CURB OR AC CURBS SHAl.L HAVE GUARD 
POSTS (2). PER RMIM> STANDARD DETAIL W-13 

3) FOR 6" BLOWOFF, USE STANDARD FIRE HYDRANT 
PER RMIM> STD. DETAIL W-9 OR W-10 

z 2'-6" FROM BACK OF S1DEWA1.K 
2'-6" FROM FACE OF CURB IF NO SIDEWALK EXISTS. 

ITEM NO. DESCRIPTION 

b .., 

CONCRETE 
SIDEWALK 

VARIES 

z 

REMARKS 
4• ANGLE FIRE PLUG VALVE 6 BOLTS ALL BRONZE SAFETY YELLOW 

2 BREAK-OFF RISER 6" FL. STL OR DI SCORED NOT MOLDED 
3 4 FL x FL BEND LENGTH AS REQUIRED FL x FL 
4 4• FL. STL OR DI PIPE 
5 4" FL x FL PLUG VALVE 
6 CASING 8" PVC SDR35 OR C900 
7 4" FLANGED OUTLET 
B 8" CAST IRON VALVE BOX COVER 
9 6 BREAK-OFF BOLTS THREADS UP FILL. W S1UCON 300 PSI AND BELOW 
10 2 RED BRICK 
11 CONCRETE RING WITH AC CAP PER RMWD STD. DETAIL W-4 
12 VALVE SUPPORT PER SORSD W-128, TYPE 1 

13 4'X4' CONCRETE PAD, 4"THICK, 520- C- 2500 

RAINBOW MUNICIPAL WATER DISTRICT 

APPROVED:1-,-----

4" BLOW-OFF ASSEMBLY 
STANDARD DRAWING NO. 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE (FOR PRESSURE GREATER THAN 250 PSI) W-8 
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NOTES: 

1) FIRE HYDRANTS INSTALLED AT STREETS OR 
ROADS WITHOUT CURBS SHALL BE PROTECTED 
WITH GUARD POSTS (2). PER RMWD STANDARD 
DETAIL W-13 

2) ROLLED CURB OR AC CURBS SHALL HAVE GUARD 
POSTS (2). PER RMWD STANDARD DETAIL W-13 

z 
WITHOUT SIDEWALK WITH SIDEWALK 

• CHAIN 
a, • N IO 

N ;.... -
6" HOLE 
FLANGE 
PATTERN 

l=t===t--- SCORE . .---~~===:; 2 

RED BRICK OR \ ALL HEART 
OF REDWOOD 

WATER MAIN 

Z 2'-6" FROM BACK OF SIDEWALK. 

. 
• 

. • 

b - v 

. . . 

CONCRETE 
SIDEWALK 

@- j 

VARIES 

2'-6" FROM FACE OF CURB IF NO SIDEWALK EXISTS. 

DESCRIPTION BARRELS OUTLETS 
COMMERCIAL FIRE HYDRANT 6 x4 x2 1 2 x2 1 2 
SINGLE FAMILY RESIDENTIAL 6 x4 x2 1 2 

ITEM NO. DESCRIPTION REMARKS 

. 
I .. 
I ., • 

x Ul 
<( L,J 

:!: a: 
• <( 
tO > 
t'") 

6 FIRE HYDRANT 6 BOLTS, ALL BRONZE. SAFETY YELLOW 
2 BREAK-OFF RISER, 6 STEEL OR CAST IRON SCORED NOT MOLDED 
3 DUCTILE IRON BURY ELL 
4 6 DI PIPE 
5 1 6 GATE VALVE FL OR PO PER STANDARD SPECIFICATION 
6 1 VALVE BOX INSTALLATION PER DISTRICT STD. DWG W-19 SEE STANDARD SPECIFICATION 
7 1 6 FLANGED OUTLET PER STANDARD SPECIFICATION 
B 1 THRUST BLOCK PER RMWD 03300 
9 6 BREAK OFF' SOL TS THREADS UP FILL W SILICON PER STANDARD SPECIFICATIONS 

10 1 REFLECTIVE PAVEMENT MARKER BLUE PER FIRE DISTRICT REQUIREMENTS 
11 1 4 x 4 CONCRETE PAD. 4 THICK, 520-C-2500 
12 - VALVE SUPPORT BLOCK PER RMWO STD. DETAIL W-4 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

611 FIRE HYDRANT 
ASSEMBLY 

(FOR PRESSURE LESS THAN 250 PSI) 

STANDARD DRAWING NO. 
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NOTES: 
1) FIRE HYDRANTS INSTALLED AT STREETS OR ROADS 

WITHOUT CURBS SHALL BE PROTECTED WITH GUARD 
POSTS (2). PER RMWO STANDARD DETAIL W- 13 

2) ROLLED CURB OR AC CURBS SHALL HAVE GUARD 
POSTS (2). PER RMWO STANDARD DETAIL W- 13 

1/2" BLACK IRON 
RED BRICK OR 
ALL HEART 
OF REDWOOD 

Z 2'-6" FROM BACK OF SIDEWALK. 

• .. 
.. 

2'-6" FROM FACE OF CURB IF NO SIDEWALK EXISTS. 

• LC') 
N 

CONCRETE 
S!DEWALK 

z 

• 0 ... 

6" HOLE 
FLANGE 
PATTERN 

x (/) 
< L&J 
:::l: -a: 
: <( 
tO > 
I") 

DESCRIPTION BARRELS OUTLETS 
COMMERCIAL FIRE HYDRANT 6 x4 x2 1 2 x2 1 2 
SINGLE FAMILY RESIDENTIAL 6 x4 x2 1 2 

ITEM NO. DESCRIPTION REMARKS 
6 FIRE HYDRANT 6 BOLTS, ALL BRONZE, SAFETY YELLOW 

2 BREAK-OFF RISER, 6 STE L OR CAST IRON SCOR D NOT MOLDED 
3 DUCTILE IRON BURIED ELL, FLG. 
4 6 DI PIPE CL-300 
5 6 PLUG VALVE, FLG. PER STANDARD SPECIFICATION 
6 VALVE BOX INSTALLATION PER DISTRICT STD. DWG W-19 SEE STANDARD SPECIFICATION 
7 6 FLANGED OUTLET PER STANDARD SPECIFICATION 
8 THRUST BLOCK PER RMWD STD. DETAIL W-4 
9 6 BREAK OFF BOLTS BELOW 300 si. FILL W SILICONE PER STANDARD SPECIFICATIONS 

10 REFLECTIVE PAVEMENT MARKER BLUE PER FIRE DISTRICT REQUIREMENTS 
11 4 x 4 CONCRETE PAD 4 THICK, 520-C-2500 
12 VALVE SUPPORT BLOCK 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DATE 

6" FIRE HYDRANT 
ASSEMBLY 

(FOR PRESSURE GREATER THAN 250 PSI) 

STANDARD DRAWING NO. 
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GENERAL NOTES: 
1) NO DIPS OR LOW SPOTS WILL BE ALLOWED IN 

PIPING INSTALLATION 

2) ROLLED CURBS AND AC CURB SHALL HAVE GUARD 
POSTS (2) PER RMWD STD DETAIL W-13 

3) COAT THREADS WITH ANTI-SIEZE 

3) AIR VAC ASSEMBLY MUST MEET PRESSURE RATING 

CURB 

1.0% MIN 
RISE 

ITEM SIZE & DESCRIPTION ITEM 

AUTOMATIC AIR RELEASE AND 10 
VACUUM RELIEF VALVE 11 

2 GUARD POSTS PER W-13 12 

3 BRASS CLOSE NIPPLE 13 

4 2 FT SQUARE CONCRETE BASE 

5 BALL VALVE WITH HANDLE AND SERVICE 
STOP 

6 HOUSING, 18" DIA. X 30" TALL 14 

7 1 2 EXPANSION JOINT 15 

B PVC SLEEVE, EXTEND 2~ BELOW CONCRETE 16 

BRASS PIPE 17 

18" MIN. 

SIZE & DESCRIPTION 
316 SST, BOLTS ON ENCLOSURE RED HEAD 

go· BRASS ELL 

BRASS CORP STOP 

FORGED STEEL HALF-COUPLING, THREADED, 
CLASS 3000 WELDED TO PIPE PER W-5. 
(CML&C PIPE) OR DOUBLE SlRAP, STAINLESS 
STEEL, TAPPING COLLAR (PVC OR DUCTILE IRON) 

CML&C OR DIP WATER MAIN 
THRUST BLOCK PER RMWD SECTION 03300 
BALL VALVE 
VALVE BOX INSTALLATION PER 
OISlRICT STD. DWG NO. W-19 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP .09 30 201 
REVISION APPROVED DA TE 

2" 
AUTOMATIC AIR RELEASE 

AND VACUUM RELIEF VALVE 

STANDARD DRAWING NO. 
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NOTES: 
1) ROLLED CURBS AND AC CURB SHALL HAVE GUARD 

POSTS (2) PER STD DWG W-13 

2) NO DIPS OR LOW SPOTS WILL BE ALLOWED 
IN PIPING INSTALLATION 

3) COAT THREADS WITH ANTI-SIEZE 

3) AIR VAC ASSEMBLY MUST MEET PRESSURE RATING 

FINISH 
SURFACE 

1.0% MIN . 
RISE 

ITEM SIZE & DESCRIPTION ITEM 
AU TOMA TIC AIR RELEASE ANO VACUUM 10 
RELIEF VALVE 11 

2 GUARD POSTS PER W-13 
12 
13 

3 6N x 4" FLG REDUCER IF NEEDED 

4 1 /2" EXPANSION JOINT 14 
5 3 FT SQUARE CONCRETE BASE, 560-C-3250 
6 THRUST BLOCK PER RMWD SEC. 03300 15 
7 DIP FLG x FLG 90' BEND 16 
8 FL x FL GATE VALVE 17 
9 DUCTILE IRON PIPE WRAPPED W/ PE 

.. 

SIZE & DESCRIPTION 

: 
a ..., 

VALVE SUPPORT BLOCK PER RMWD STD DETAIL W-4 
STEEL OR DUCTILE IRON WATER MAIN 
FLG x FLG TEE 

FLG DIP 90' BEND 

VALVE BOX INSTALLATION PER DISTRICT 
STD. DWG NO. W-19 

DIP FLG X FLG SPOOL 
316 SST, BOLTS ON ENCLOSURE RED HEAD 
HOUSING, 24" X 36" TALL, FACE LOCK AWAY 
FROM CURB 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DATE 

4" AND 611 

AUTOMATIC AIR RELEASE 
AND VACUUM RELIEF VALVE 

STANDARD DRAWING NO. 
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_,,-r--, ROUND OFF 
CONCRETE -

rn--~-

FILL PIPE WITH 

CONCRETE -----~I 
~ 

4" OR 6" DIA. SCH. 40 STEEL 
PIPE, PRIME & FINISH WITH 

YELLOW ENAMEL PER 09900 RMWD ~ 
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= b 
r") I 
I I"") 

r") 

r 
• . ]l 11 • ---+---t---r-

N • Ir I 1 •'--+---..._ 

~ 4 ·1J .11•4 
• • 1 I I 1 . • 

.,i l i 1 

- 11 ·11 - 4 .. = 
I"') 

-1 1 • I 1 
• 11 I 1 • 

J: r :1. -·
4 

• 1 I I 1 • 

I t.O 
~ I -~ 

• 1 I I 1 .• • ' lL jJ _·_-____ _ 
1f~· 11 • 

CONCRETE 450-C-2000___... • • • -~ · ~---~· ____ _._____._ 

= 
I"') 

4"+-
i------ii--12" FOR 4" POST I 

14" FOR 6" POST 

NOTES: 

1. LOCATION SHALL BE AS SHOWN ON PLAN VIEW, 
OR AS DIRECTED IN THE FIELD BY DISTRICT ENGINEER. 

2. 4" DIA. POSTS SHALL BE APPROVED BY D.E. 
FOR SPEED GREATER THAN 30 MPH 6" DIA. POSTS SHALL BE USED. 

~R~~~! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE II 79790 EXP.09/.30/201E 
REVISION I APPROVED I DA TE 

STANDARD DRAWING NO. 

I I 
I I 

STANDARD GUARD POST 
INSTALLATION 

W-13 

JULY 2016 



TEE 20' MIN 

-~-

TEE 
RESTRAINED LENGTHS IN "L" FEET 

PIPE SIZE CRUNl 
- 4 6 8 12 16 18 20 24 
:c • • • • • 4 • • • u 
z • • • . • • • "L" 
< 6 -
~ 

8 - - 24 • • • Cll 

12 - - - 68 36 19 w 
N 16 - - - - 112 99 ii\ 
w 18 - - - - - 133 
~ 20 - - - - - -a. 

24 - - - - - -
• FOR THIS CONDITION NEED ONLY 

RESTRAIN THE BRANCH OUTLET 
OF THE TEE 

• 
l 

87 
122 
155 

-

HORIZONTAL BEND 

• 
• 
59 
98 

133 
195 

RESTRAINED LENGTHS IN "L" FEET 

PIPE 22-1/2' 90" 45· 11-1/4' 
SIZE ELBOW ELBOW ELBOW ELBOW 

4 25 10 5 2 

6 34 14 7 3 
8 45 19 9 4 
12 63 26 13 6 

16 81 34 16 8 
18 89 37 18 9 
20 98 40 19 10 
24 113 47 23 11 

NOTES: 
1. All JOINTS WITHIN LENGTH "L" MUST BE RESTRAINED. 
2. FOR TEE RESTRAIN BOTH RUN-SIDE JOlNTS AND INSTALL A FULL 

LENGTH OF PIPE ON EACH SIDE OF BRANCH. 
3. FORTY-EIGHT (48) INCHES MINIMUM DEPTH OF COVER. 
4. A SAFETY FACTOR OF 1.5. 
5. SOIL TYPE Ml {INORGANIC Sil TS, VERY FINE SANDS, ROCK FLOUR, 

SllTY OR CLAYEY FINE SANDS) PER UNITED SOIL CLASSIFlCATlON 
ASTM D-2487. 

A. NO BEDDING IN GRANULAR MATERIAL 
B. NO USE OF PHI = 0 PRINCIPAL 

20' MIN 

VERTICAL BEND BEND 
ANGLE 

"L" 

VERTICAL BEND 
RESTRAINED LENGTHS IN "L" FEET 

PIPE 45' 22-1/2' 11-1/4' 
SIZE ELBOW ELBOW ELBOW 

4 25 12 6 
6 35 17 8 

B 46 22 11 
12 65 31 15 
16 84 40 20 
18 92 44 22 
20 102 49 24 
24 119 57 28 

DEAD END/EACH SIDE OF VALVE TEE 

----- ----

"L" 

DEAD END/EACH SIDE OF VALVE 
RESTRAINED LENGTHS IN "L" FEET 

PIPE SIZE RUN 
4 6 B 12 16 18 20 24 
59 84 110 156 202 223 245 287 

6. PIPE BEOD NG PER RMWO STANDARD DRAWINGS. 
7. TEST PRESSURE 225 PSI. 

.I 

8. IF ACTUAL CONDITIONS DIFFER FROM THOSE LISTED ABOVE OR 
THE REQUIRED RESTRAINED LENGTH CANNOT BE MET, THE 
RESTRAINED LENGTH SHALL BE DETERMINED BY THE DESIGN 
ENGINEER AND APPROVED BY THE DISTRICT ENGINEER. 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

STANDARD RESTRAINT, TEE, 
DEAD END, BEND FOR 

PVC C-900 & C905 

STANDARD DRAWING NO. 

W-14 

JULY 2016 



8" MIN. I• 

CMU BLOCKS LAID TIGHT AS I. 
'X' TO NEXT 
STRUCTURE 

POSSIBLE TO DOWNSTREAM I I I 
:;~~i~o:L ~iuoJgH INTO _1 1 =~·~~--'--'-~--~E~---.-

SECTION 

PIPE 
SLOPE 

15-20% 
20-25% 
25-30% 
30-40% 

>40% 

'X'-MAX. 
DISTANCE 

45' 
35 
30 
20 

CONSULT 
DISTRICT 

6" MIN.- 8 11 

MAX. 
6" TO 12" PIPE 
INCLUSIVE, 6

11 

MIN. 
TO 10" MAX. 15" 
PIPE & ABOVE 'X' 

CAST IN PLACE REINFORCED 
CONCRETE #4 @ 12

11 

O.C. EACH 
WAY CONCRETE OR 
8"x8"x16"CMU W/ N0.9 
LADDER TYPE ____ ___:i.--

REINFORCEMENT, I 
FILL BLOCK I 

CORES W/GROUTI 

1 /2" EXPANSION 
JOINT MATERIAL 
AROUND PIPE 

taR~~.g_! RAINBOW MUNICIPAL WATER DISTRICT 

BOTTOM OF 
UPSTREAM WALL 
TO MATCH TOP 
OF DOWNSTREAM 
WALL 

APPROVED: ~ 

RCE 79790 EXP .09 .30 201 
REVISION APPROVED DA TE 

STANDARD DRAWING NO. 

STANDARD CUTOFF WALL 
FOR NON PAVED AREA 

W-15 

JULY 2016 



1 
____ [:EW FOOTING ____ ___ 

1 
I I 

I 
I 
I 

3'-o" ---------- :3'-o" I 

I 
I 

A I u 
'=.t 

I 

L __ _ 

EXIST CONC SLAB 

PLAN 

I 
I 
I 
I 

•-.t I A 

~ --W =-t_J 

EXIST GRADE 

~:tt-- 2" CLR 
/16 @ 16" o.c. 

l~~~~=n=~-~~_Jd 

t 1 ·n41·:·-~'.o. l-·· . . " ! .. a· o.c. t /14 (5 TOTAL) 

NOTES; 
,. SEE SDRSD C-4, C-7 AND c-a FOR 

ADDTIONAL DETAILS AND NOTES. 

SECTION A-A 

2. MASONRY BLOCK TYPE 1 SHALL CONFORM TO 
ASTM C90. SIZE SHALL BE 16"x8"x8" AND 
16"x12"x8". UNITS SHALL BE SPLIT FACE (ONE 
SIDE ONLY). COLOR SHALL BE LA PAZ. 

~R~~~! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 2016 
REVISION APPROVED DA TE 

APPURTENANCE 
WALL 

STANDARD DRAWING NO. 

W-16 
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WHERE REQUIRED 
BY THE DISTRICT 

WATERLINE 

ITEM DESCRIPTION 

THE Y CONNECTION 
SHOULD BE 3' MIN. 
FROM MANHOLE 

SEWER 
LATERAL 
(TYP) 

WATER 
LATERAL 
(TYP) 

PROPERTY LINE 

SEWER MAIN 

1 USE WATER-TIGHT MANHOLE COVER WHERE CUL-DE-SAC CREATES LOW POINT 
2 45• ANGLE ONLY IF NECESSARY TO SERVE REAR LOTS WATER & SEWER 
3 90' ANGLE STANDARD WATER & SEWER 
4 END OF MAIN FIRE HYDRANT TO SERVE AS A BLOWOFF . LOCATE TO CLEAR DRIVEWAYS 
5 END OF MAIN A.V.A.R. WHERE CUL-DE-SAC CREATES A HIGH POINT . 

,1JR~,g_! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

STANDARD CUL-DE-SAC 
WATER LATERALS 

STANDARD DRAWING NO. 

W-17 

JULY 2016 



~ .~ WATER LINE~ •, WATER LINE ... 
_ - THRUST BLOCKS PER • .._ • -

U:.. - w D,STRJCT STANDARDS ~w- - ·....1.1 

~~3 3 ~~ 
1~ 4 1~ 
I I I I 

+-FLOW LINE 8..J +-FLOW LINE 
b:.J 

+-FLOW LINE 
i q i q 
I I \ I I 

I I 

DRAIN AND RELIEF PIPING I I FACE OF CURB I I 
TO DRAIN TO CURB I I I I • 

I I I I I I 
0 
I 

:~ ~: 
io 

R/W I ~:i:, . --~ --' I ---,- . ' - - - -

I, Ji ' ; 

" '® Ill "" 

... 
lo ;:t 
-:.. i 

J'-0 

a 

11 J'.-o· 
' " r i.---

. . 
I \. .. -..... =--11 I .. _ .. 2·-r -· 

L 
I &·.-· I I ••·-u 1/J" 0 

I 
i<'i 

EASEMENT GRANTED TO RMWD J PER DOC. 
DATED 

ITEM SIZE & DESCRIPTION REMARKS 

1 B" DIP OR STEEL PIPE SPOOL 

2 B" PLUG VALVE 

3 90 DEGREE ELBOW, DIP OR STEEL THRUST BLOCK PER RMWO STD DETAIL W-4 

4 B" GA TE VAL VE 

5 PRE FABRICATED PRESSURE REDUCTION STATION 
PER DISTRICT STANDARDS 

f8RA1NB0W -:::.w:=.~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ STANDARD DRAWING NO. 

RCE # 79790 EXP.09/30/201€ STANDARD W-18 
REVISION I APPROVED DATE 

PRESSURE REDUCING STATION I 
JULY 2016 I 



CONCRETE 
(560-C-3250) 1 208N CAN LID 

MACHINED 
SEAT \ co 

co 
0 

13" DIA 

9.75" DIA. in Lt) ,.... N 

l 0, ...:, i_~ 

' l, :.,..,==r,; 
l, 

L!1 ,.... r., 
, 

' cxi 

TYPE 1 

ROAD SURFACE 
TYP 

6" 
MlN 

TYPE 2 

VALVE WELL COVER PER 
RMWD STANDARD DRAWING 
NO W-20 

VALVE WELL FRAME 

7.75" DIA. 

8.50" DIA. 

9.25" DIA. 

10.60" DIA. 

1 1 /2" A.C. 

MIN l (SET TO SLOPE OF STREET) 
CAST IRON 

VALVE WELL FRAME 

:::--,--WT!IF 
MACHINED 10.38" DIA. 
SEAT in 

; 

N 

°N 
0::: 
0 

...... L!1 

t 

8" I.D. x 0.25" 
C-900 OR 

0 i ...:i 
SDR35 

ALL HEART 
REDWOOD 

TOP OF 
VALVE BONNET 

(4 PLACES TYP) ~~s;------....... 

VALVE 
PER PLANS 

NOTES: 

VALVE WELL AND FRAME 
FOR NEW INSTALLATIONS 

PIPE PER PLANS 

VALVE SUPPORT 
BLOCK 

I 7'75" DIA;..[ 

9.70" DIA. 

11.50" DIA. 

-,, 

CAST IRON RISER RING 
FOR RETROFITIING AND 

OVERLAY PROJECTS 

1. FOR GATE VALVES, PROVIDE VALVE KEY EXTENSION WHERE THIS DIMENSION EXCEEDS 9 
FEET. 

2. THE SURFACE OF THE VALVE WELL COVER SHALL MATCH THE STREET CROSS SLOPE AND 
PROFILE. 

JaR~~! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 .30 201 
REVISION APPROVED DATE 

VALVE WELL FRAME 

STANDARD DRAWING NO. 

W-19 
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·-1 L() 
0 

' '. -' 

n : ... 
f,-
0 ....J 
VJ 

: 
L!') 

I': 
(0 

T 

: 
L!') 
r-,.. 

0 

....Jf ....J 
<( 
a:: w 
> 
0 

y 
TYP 

-A ~ 

.x 

X 

j~)( WATE I-<' ll'y' ')(") 
~~- ~ . .. 

l>Q< .)', MW ~ ~ . •A A 

" '[ 

" 
X 

" -
2" 

1- --5" 

(2 PLACES) 

1· 
9.5" 

·1 

i-- o.2rl 
7.70" 

STANDARD DIAMOND PATTERN 
TR EAD WITH 0.093" WIDE x 

3" DEEP GROOVES 0.09 

0.75 " LETTERS 
(FLU SH WITH HEIGHT OF GRID) 

0.375" R 
(2 PLACES) 

12 OBN CAN LID 

PLACE FOUNDRY STAMP 
ON INSIDE SURF ACE OF 
COVER 

0.12" R 

VALVE WELL COVER PAINT CHART 

INLINE VALVES 

WHITE 

AIR VACS 

YELLOW 

8.0.s AND HYDRANTS 

RED 

JaR~.g_! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 JO 201 
REVISION APPROVED DA TE 

VALVE WELL COVER 

STANDARD DRAWING NO. 

W-20 
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12" MIN. (TYP.) 
FEATHER TO MEET 
EXISTING PAVING 

SEE 
NOTE 1 

NOTES: 

TYPE A 

ASPHALT CONCRETE -­

BASE MATERIAL SEE NOTE 

EXISTING A.C. 
AND BASE 

TYPE B 

1) TRENCH EDGES TO BE CUT A MINIMUM OF 6" WIDER THAN TRENCH FOR 
TRENCHES 3' WIDE OR LESS, AND 12" WIDER FOR TRENCHES OVER 3' WIDE. 

2) EXISTING AC SHALL BE CUT ANO REMOVED IN SUCH A MANNER 
SO AS NOT TO TEAR, BULGE OR DISPLACE ADJACENT 
PAVEMENT. EDGES SHALL BE CLEAN AND VERTICAL. ALL CUTS SHALL 
BE PARALLEL OR PERPENDICULAR TO STREET CENTERLINE, WHEN PRACTICAL. 

3) BASE MATERIAL TO BE REPLACED TO DEPTH OF EXISTING BASE OR 6" MINIMUM, 
AC MAY BE SUBSTITUTED FOR BASE MATERIAL. 

4) A TACK COAT OF ASPHALT EMULSION OR PAVING ASPHALT SHALL BE APPLIED TO 
EXISTING AC OR P.C.C. CONTACT SURFACES, PRIOR TO RESURFACING. 

5) ASPHALT CONCRETE RESURFACING: 
A) MINIMUM TOTAL THICKNESS SHALL BE ONE INCH GREATER THAN 

EXISTING AC OR 3" MINIMUM, 
B) AC SHALL BE HOT PLANT MIX CALTRANS SPEC GRADE C2-PG-64-10. 
C) FINISH COURSE FOR TYPE B RESURFACING SHALL BE LAID DOWN 

USING A SPREADER BOX. 

6) ALL AC RESURFACING SHALL BE SEAL COATED WITH AN EMULSIFIED ASPHALT AND 
COVERED WITH SAND. CHIP SEALING TO BE APPLIED AS REQUIRED BY AGENCY. 

7) TYPE B SHALL NOT BE USED ON LATERAL CROSSINGS. 

8) SLOUGHING OF TRENCH UNDER PAVEMENT SHALL BE CAUSE FOR REQUIRING 
ADDITIONAL PAVEMENT AND BASE. 

taR~.g_! RAINBOW MUNICIPAL WATER DISTRICT 

APPROVED:! ~ -'I 
RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

TRENCH RESURFACING 
TYPES A& B 

STANDARD DRAWING NO. 

W-21 

JULY 2016 



24" 
MAXIMUM 

SEE SEE 
NOTE 8 NOTE 9 

FOR NOTES REGARDING THE INSTALLATION AND DESCRIPTION OF FIRE SERVICES SEE W22B 

~R~~g_! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

4" AND LARGER 
FIRE SERVICE INSTALLATION 

STANDARD DRAWING NO. 

W-22A 

JULY 2016 



FOR DRAWING OF FIRE SERVICE INSTALLATION SEE W22A 

NOTES: 
1) REFER TO SECTION 15112 OF THE SPECIFICATIONS 
2) INSTALL WARNING/IDENTIFICATION TAPE AS SHOWN ON W-3 

3) LOCATION OF FIRE SERVICES SHALL BE AS DIRECTED BY THE FIRE DEPARTMENT OF 
JURISDICTION. FIRE SERVICES SHOULD BE LOCATED IN SUCH A MANNER THAT WlLL ALLOW 
THE DEVICE TO BE READILY ACCESSIBLE FOR INSPECTION, REPAIR, AND USAGE. 

4) TAMPER SWITCH, AUTOMATIC RESET, CHAIN WITH KNOX LOCK, AND FIRE DEPARTMENT 
CONNECTION ("FDC") SHALL BE AS REQUIRED BY THE FIRE DEPARTMENT OF JURISDICTION. 

5) BALL VALVE TEST COCKS SHALL BE PROVIDED AND LOCATED PER THE MANUFACTURES 
RECOMMENDATIONS AND THE REQUIREMENTS OF THE WATER AGENCY ST AND ARDS. 

6) INSTALL FIRE SERVICES SO THAT THE DISTANCE BETWEEN THE BOTTOM OF THE RELIEF 
DIAPHRAGM AND THE CONCRETE SLAB OR FINISH GRADE IS 12" MIN. 
AND 36" MAX. 

7) INSTALL AN ANGLE PRESSURE REDUCING VALVE IN LIEU OF THE FIRST go· BEND WHEN 
SYSTEM STA TIC PRESSURE EXCEEDS 175psi OR WHEN RECOMMENDED BY THE 
BACKFLOW MANUFACTURER 

8) INSTALL PIPE AND RELATED APPURTENANCES IN THIS AREA PER THE REQUIREMENT OF THE 
RMWD SPECIFICATIONS. 

9) INST ALL PIPE AND RELATED APPURTENANCES IN THIS AREA AS REQUIRED BE THE FIRE 
DEPARTMENT OF JURISDICTION. 

10) ABOVE GROUND APPURTENANCE SHALL BE PAINTED AND IDENTIFIED AS CALLED FOR BY 
THE FIRE DEPARTMENT OF JURISDICTION. 

11) TESTING SHALL BE CONDUCTED AS CALLED FOR IN SECTION 15112 OF THE SPECIFICATIONS 
PRIOR TO ACCEPTANCE BY THE DISTRICT. 

12) MATERIALS SHALL BE SELECTED FORM THE APPROVED MATERIALS LIST. 

13) DISTRICT RESPONSIBILITY ENDS AT EDGE OF PROPERTY LINE, RIGHT OF WAY, OR EASEMENT. 

ITEM SIZE AND DESCRIPTION ITEM 
NO. NO. 

CD CONCRETE THRUST BLOCK SEE W-4 @ FLANGED go· BEND, SEE NOTE 7 

0 WATER MAIN @ FLG'D OS&Y RWGV WITH HAND WHEEL 

@ GATE WELL @) RPDA SEE NOTE 4 
SEE W-19 

0 SIZE X SIZE FLG X FLG TEE @ CHAIN WITH LOCK SEE NOTE 4 

® FLG X FLG RWGV Gs) FLANGED TEE WITH "FDC" SEE NOTE 4 

® FLG X MJ/PO ADAPTER (IF REQUIRED) @ CONCRETE SLAB, 4" THICK 
X 48" WIDE. 520-C-2500 

0 DI OR STEEL @ 3/4" BYPASS, METER & DOUBLE 
CHECK VALVE OR RP DEVICE 

® FLG X FLG go· BEND @ ADJUSTABLE VALVE SUPPORT 

® FLANGED DUCTILE IRON PIPE @ DI PIPE SEE NOTE g 

@ 1 /2" EXPANSION JOINT @ FLANGED ANGLE PRESSURE REDUCING 
VALVE SEE NOTE 7 

~R~~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ STANDARD DRAWING NO. 

4" AND LARGER 
RCE IJ 79790 EXP.09/30/201E 

FIRE SERVICE INSTALLATION W-228 
REVISION APPROVED DATE 

JULY 2016 



• 0 
I') 

0 
® 
© 
© 
0 
0 
0 
© 
0 
@ 
@ 
@ 
@) 

MATERIAL LIST 

FOIIGED STl HALF-COUPLING. THREADED, Cl.ASS 3000 
v.euJED TO PIPE PER W5. (CML&C PIPE) Oil DOU8LE S'Tl!AP 
STAINLESS STL. TAPPING COLLAR (l'VC OR DUCTILE IRON) 

CORP STOP 

45' BRASS ELIIOW 

BRASS PIPE 

BRASS SERVICE STOP 

VALVE BOX PER W.19 & W:IO 

4 a4 HOUSE KEEPING PAO 

PEA GRAVEL 

STl WATER TEST CANISTER (EPOXY POIMlER COA TEDI WTH LOCKING CAPABILITY 

1" BRONZE BALL VALVE CV.SS 12S 

1•3/!" BRASS REDUCING BUSHING 

GOOSENECK 

THRUST BLOCK PER RMV\O SECTION 03300 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: STANDARD DRAWING NO. 

RCE 79790 EXP .09 30 201 WATER SAMPLING STATION W-24 
REVISION APPROVED DATE 

JULY 2016 



NOTES; 

\. REF'ER TO SECTION 15000 OF THE SPECIFICATIONS. 
2. TRACER WIRE TO RUN CONTINUOUSLY ALONG THE ENTIRE LENGTH Of WATER MAINS. WIRE SHALL BE SECURED TO THE PIPE AND MAINTAINED ON 

PIPE CENTERLINE DURING TRENCH BACKFILL 
3. TRACER WIRE ACCESS PORTS TO BE INSTALLED 'MTHIN THE CONCRETE SPLASH PAO OF ALL FIRE HYDRANTS IN ACCORDANCE l'IITH THE 

STANDARD DRAv.lNGS. TRACER l'IIRE MAY TERMINATE IN A TRACER l'IIRE ACCESS PORT IN A 4'X4' CONCRETE HOUSEKEEPING PAD ONLY IF NO 
Oll!ER APPURTENANCE EXISTS WITHIN ll!E REQUIRED 305m (1000') INTERVAL ALL BURIED WIRES THAT REQUIRE TRENCHING TO A TEST BOX 
LOCATION SHALL BE INSTALLED V.,THOUT SPLICE, IN A CONDUIT IN THE TRENCH AT A MINIMUM OEPlli OF 600mm (24"). 

4. WIRE SPLICE CONNECTORS SHAU. BE SILICONE FILLED TYPE OBR-6 OR APPROVED EQUAL. 
5. WARNING/IOEN11F1CA110N TAPE SHALL BE INSTALLED 300mm (12") ABOVE THE PIPE ANO RUN CONTINUOUSLY ALONG THE ENTIRE LENGTH OF 

THE PlPE AND All RELATED APPURTENANCES IN ACCORDANCE WITH SECTION 15064. 
6. FOR PIPE BEDDING ANO TRENCH BACKFILL SEE W-J. 
7. FOR INSTALLATION OF WARNING/IDEN11FICA110N ON SE~R LINES SEE S-1. 
e. t.lATERIALS SHALL BE SELECTED FROM THE APPROVED MATERIALS UST. 

OVERLAP TAPE 

WAlER METER 
SEE NOTE 3 & 5 

SECTION AT WATER LATERALS 

LID MARKED ~ 
"TEsr OR "TRACER"~ 

TRACER WIRE 
ACCESS PORT 
SEE NOTE 3 

TRACER WIRE ACCESS PORT DETAIL 

WATER MAIN 

CURB 

PLAN 

RAINBOW ........... -"."'Ml;:II er.--.,_ 
RAINBOW MUNICIPAL WATER DISTRICT 

WATER SERVICE 
SEE NOTE 3 

TRACER WIRE 
ACCESS PORT 
SEE NOTE 3 

::•o::,.~ WARNING IDENTIFICATION TAPE 
STANDARD DRAWING NO. 

RE'ASION APPROVED DATE AND TRACER WIRE INSTALLATION 
W-25 

JULY 2016 



CATHODIC PROTECTION 

DRAWINGS 



TEST BOX BEYOND SIDEWALK 
(SEE NOTE 4) 

TEST BOX IN PLANTER 

TEST BOX IN SIDEWALK 

12" 

EXOTHERMIC 
WELD. (TYP) SEE 
CP-15 

PIPE 

NOTES: 

24" 

WARNING TAPE 

f""'--- 2-NO. 8 
HMWPE PIPE 
LEAD WIRES, 
DIRECT BURIED. 

1. PROVIDE 18" SLACK WIRE AT WELD AND COILED IN TEST BOX. 
2. WIRE TRENCH SHALL BE 24-INCHES DEEP (MIN). PLACE 3-INCHES OF SANO OR DG 

BEDDING IN TRENCH BEFORE PLACING WIRES. COVER WIRES WITH 6-INCHES OF SAND 
OR DG. COMPACT WIRE TRENCH FILL PER RWD-STD. 

3. USE 6" WIDE, 4 MIL THICK INERT PLASTIC TAPE PRINTED WITH "CAUTION: CATHODIC 
PROTECTION CABLE BELOW". PLACE 12-INCHES BELOW GRADE. 

4. TEST BOX TO BE PLACED BEHIND CURB IN SIDEWALK, BEYOND EDGE OF SIDEWALK, 
OR IN PLANTER AS SHOWN PER ENGINEER'S DIRECTION. lF NO CURB EXISTS, LOCATE 
TEST BOX JUST OFF PAVED SURFACE. IN UNPAVED AREAS OR PARKING LOTS, LOCATE 
TEST BOX OVER PIPE BUT NOT DIRECTLY JN PARKING SPACE. (SEE CP-2). 

t.~~! RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED OA TE 

STANDARD DRAWING NO. 

2-WIRE TEST STATION 
(PAVED STREET) 

CP-1 

JANUARY 2016 



48" 

6" ---

NOTES: 

CARSONITE MARKER 66" 
LONG W /DECAL SEE NOTE 3. 

FOR TEST BOX MOUNTING 
SEE CP-4 

CONCRETE PAD SEE CP-6 

BRASS TAG 

NATIVE SOIL 

2-No 8 HMWPE 

-----EXOTHERMIC 
WELD. (TYP) SEE CP-15 

1. PLACE TEST STATION DIRECTLY OVER PIPE IF POSSIBLE. 
2.SEE NOTES 1 THROUGH 4 ON CP-1. 
3. CARSONITE MODEL R-845, YELLOW WITH BLACK CHARACTERS 

WITH: "RAINBOW MUNICIPAL WATER DISTRICT, UNDERGROUND 
CABLES, WARNING, BEFORE DIGGING CALL DIG ALERT AT 811." 

/lj~~~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA 1E 

2-WIRE TEST STATION 
(UNPAVED AREA) 

STANDARD DRAWING NO. 

CP-2 

JANUARY 2016 



NOTES: 

GALVANIZED PIPE 
STRAPS ATIACHED 
TO POST (lYP) -~ 

2" GALVANIZED 
CONDUIT------

CONCRm 
FOOTING 
20" DEEP'----.. 

WARNING t " 

------POST MOUNTED 
TEST STA. 
(SEE BELOW) 

GRADE 

TAPE~ 24~ 2f 

I J ______ _ ------ LONG RADIUS 45· ELL 
2-N0.8 HMWPE PIPE 
LEADS. TWO 
ADDITIONAL LEADS TO 
BE ATIACHED TO 
CASING OR OTHER 
SIDE OF INSULATING 
FLANGE (NOT SHOWN). 

I I ( l\ ___ __ ---
1 \ A \ _J._UAV--

-----fv-,------
I I 
I I 
I I 
\? \? 
1--_""*' 

// " ff II 
II II 
\\ /,I 

PIPE --~ .... 
1>-----PIPE 

(ALTERNATE / 
LOCATION)J 

4"X4"X66" L ~ REDWOOD POST. 
·---· PAINT PER RMWD 

T-;:::: STD SPECIFICATION 
3/4" CHAMFER _j 11'5 13110 

DYMO LABEL (lYP) 
(SEE NOTE 3) ----' 
2-LEAD WIRES TO 
CASING OR INSULATING 
FLANGE. SEE CP-1 OR 
CP-2 FOR SIZE 
REQUIREMENTS. __ _, 

2-NO. 8 HMWPE 
PIPE LEADS-------

7.5"X6"X5.2" FRP 
ENCLOSURE 
W/HINGED COVER 

BRASS TERMINAL 
LUG BOLTS (lYP) 

MICARTA PANEL 
3/16" THICK 

1. INSTALL TEST STATION OVER PIPE IF POSSIBLE. OFFSET POST AS NECESSARY TO PLACE IN 
PROTECTED AREA AND OUT OF TRAFFIC LANES. BUT NOT OUTSIDE RIGHT-OF-WAY. 

2. FOUR-WIRE TEST STATION SHOWN IS APPLICABLE TO CASING AND INSULATING FLANGE TEST 
STATIONS (SEE CP-7 AND CP-5). TWO WIRE TEST STATIONS SIMILAR. 

3. EACH WIRE SHALL BE IDENTIFIED WITH A DYMO LABEL AFFIXED TO THE MICARTA PANEL LABEL 
WILL IDENTIFY RWD, SIZE, MATL AND SERVICE (I.E. RMWO, 14", CML&C, RW) 

/8~~~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED:! ~~ ~1 
RCE 79790 EXP.09 30 201 2 OR 4-WIRE TEST STATION 
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CAST IRON TRAFFIC 
COVER MARKED 
"CP TEST" OR iRACER" 

---14-1/4" ---i 

BRASS TAGS 1-1/2" 
DIA WITH 1/8" HOLE. 
STAMP WITH "RWD, 
SIZE, MATL, SERVICE" 

0 

RMWD 
24" CMLC 

12" W 

fl 
COVER WEIGHT: 10 LBS. 
BODY WEIGHT: 61 LBS. 

--- 2 NO. 8 AWG HMWPE 

NOTES: 

TEST LEADS AND/OR 1 NO. 8 
AWG HMWPE TRACER WIRE 

1. SEE CP-1 FOR PLACEMENT OF TEST BOX ON PAVED STREETS AND CP-2 FOR REPLACEMENT 
IN UNPAVED AREAS. 

2. CONCRETE BODY, RATED FOR OCCASIONAL VEHICLE TRAFFIC. 
3. ALL WIRES SHALL HAVE 24" MIN. SLACK IN BOX. 
4. BOTTOM OF TEST BOX SHALL BE NATIVE SOIL DO NOT PLACE ROCK, GRAVEL OR 

SAND lN TEST BOX. 
5. FIRMLY STAMP BRASS TAGS {1-1/2" DIA WITH 1/16" DIA. HOLE) "RMWD, SIZE AND 

SERVICE" {EXAMPLE: RMWD 24" W). USE 1/4" HIGH CHARACTERS. SECURELY ATTACH 
BRASS TAGS TO TEST LEADS WITH BARE NO. 14 COPPER WIRE. 

6. PROVIDE 26" x 26" x 4" THICK REINFORCED CONCRETE PAD AROUND TEST BOXES AT 
UNPAVED SITES. CONCRETE SHALL BE 560-C-3250. 

/8~~'! RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 
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INSULATING MATERIALS: 
SEE DRAWING CP-8 

A&B 
-tt=1+-C-&-D -- FOR WIRING AND TAG 

ID SEE CP-6 

STEEL WASHER & NUT 
(BOTH SIDES) ----
lNSUALATlNG WASHER----­
(BOTH SIDES) 

TEST LEAD, EXO­
THERMIC WELD SEE 
CP-15 

PROTECTIVE 
OVERWRAP 
(SEE NOTES) ~ --, 

PIPE TO 
THE SOUTH--->.. 
OR WEST 

NOTES: 

NSULATING 
SLEEVE 
(FULL LENGTH) 

THRE"ADED ,ruo' ® 

----INSULATING GASKET 

3" 

(FULL FACED) 

PIPE TO 
--- THE NORTH 

OR EAST 

EXTERNAL PETROLATUM 
WAX TAPE SYSTEM: 
PRIMER PLUS 
PETROLATUM SATURATED 
TAPE PLUS 3 LAYERS 
OF 1.5 MIL POL YWRAP. 
SEE SPECIFICATION 
SECTION 13110. 

1. CARE SHALL BE TAKEN WHEN BACKFILLING TRENCH TO PREVENT DAMAGE TO 
WAX TAPE SYSTEM. 

2. FLANGES 18" AND LARGER SHALL BE OVERWRAPPED WITH 10 MIL PIPE TAPE 
(2 LAYERS 50% OVERLAP) TO PROTECT WAX TAPE DURING BACKFILLING. 

3. FLANGES LESS THAN 18" REQUIRE NO PIPE TAPE PROTECTIVE OVERWRAP. 
4. NO TEST LEADS OR TEST STATIONS ARE REQUIRED AT BLOW-OFF 

INSULATORS. 

RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 
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26" SQUARE BY 6" THICK CONCRETE 
PAD REQUIRED IN UNPAVED AREAS ONLY 
TO BE 560-C-3250. I CONCRETE TEST BOX 

/ SEE CP-4 

..-,--r--7----,---r-7----,---r-7----,---r-7~ 

BRASS TAGS 
(TYP) SEE LEGEND 

BONO LEADS 
SEE NOTE 3 -------

16"-18" SLACK 
WIRE IN BOX (TYP) --

A1 A2 81 82 

SOUTH/WEST -<-- ->-- NORTH/EASr 
NATIVE SOIL 

BRASS TAG LEGEND 
WIRE SIZE ID STAMP 

A 1 NO. 8 "RMWO, SIZE, MATL, SERVICE, SO. OR WT." 
A2 SEE NOTE 3 "RMWD, SIZE, MATL, SERVICE, SO. OR WT." 
81 SEE NOTE 3 "RMWO, SIZE, MATL, SERVICE, NO. OR ET." 
82 NO. 8 "RMWD, SIZE, MATL, SERVICE, NO. OR ET." 

EXAMPLE: "RMWD 42" W-ET" 

NOTES: 
1. SEE CP-1 FOR PLACEMENT OF TEST BOX. 
2. SEE CP-4 FOR MOUNTING AND BRASS ID TAG REQUIREMENTS. 
3. SECOND WIRE (A2 & 81) ON EACH SIDE OF INSULATOR IS SIZED 

FOR POSSIBLE FUTURE BOND AS FOLLOWS: 

WIRE 

A1 & 81 

PIPE PIA 
LESS THAN 12" 
12" TO 18" 
GREATER THAN 18" 

..slZE 
NO. 6 AWG HMWPE 
NO. 4 AWG HMWPE 
NO. 2 AWG HMWPE 

/8~~ RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 
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AT-GRADE TEST------... SEE ENLARGEMENT BELOW 
SEE CP-4 FOR TEST BOX SEE CP-1 

& CP-2 
FOR TEST BOX 
LOCATION 
REQUIREMENTS 

NOTES: 

. ' . . ··-

' . .. 

BOX MOUNTING 

WARNING TAPE 

EXOTHERMIC 
WELD (TYP) SEE 
CP-15 

INSULATING 
CENTRALIZER ----

,' . . . CASING PIPE 
(SEE NOTE 1) 

BRASS TAGS (TYP) 
SEE LEGEND. 

2-NO. 8 HMWPE 
TEST LEADS 

i--t~-----l----l-1,.:...,..l.-- 2-NO. 10 HMWPE 
CASING LEADS 

BRASS TAG LEGEND 
WIRE SIZE 

A1 NO. 10 
A2 NO. 10 
81 NO. 8 
82 NO. 8 

10 STAMP 
CASING 
CASING 

RMWD, SIZE, SERVICE 
RMWD, SIZE, SERVICE 

f 
12" 

l 

1. ELECTRICAL/METALLIC INSULATION BETWEEN THE CASING AND THE CARRIER 
PIPE JS REQUIRED. 

I 
24" 

CARRIER PIPE 

CASING SEAL 

2. PROVIDE 18" SLACK LOOP IN EACH WIRE AT PIPE/CASING WELD AND IN TEST BOX. 

AJ~~! RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 
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VL

SULATING SLEEVE 
FULL WIDTH OF MATED 
LANGES - SEE NOTE 1) 

SJEEL NUT) 
{2 EA. TYP. 

STEEL WASHER 
(BOTH ENOS OF STUD) 

l}!SULATING WASHER ) 
{BOTH ENDS OF STUD 

.__---STEEL THREADED STUD 

----INSULATING WASHER 

---- STEEL WASHER INSULATING GASKET ~ 

SEE DETAIL "A" ~ \ 
--GASKET 

--..!.-~ f 
INSUL WASHER 

STL WASHER 

STL NUT 

DETAIL A 

NOTES: 
1. USE HALF WIDTH SLEEVES AT THREADED FLANGE BOLTS. (I.E. AT BFV BASE AND BONNET) 
2. INSULATING MATERIALS: 

-GASKET - 16" OR GREATER - TYPE "E" FULLFACED PHENOLIC WITH RECTANGULAR 
NITRlLE OR VITON 0-RING SEAL. 

- LESS THAN 16" - TYPE "E" FULLFACED NEOPRENE FACED PHENOLIC. 
-SLEEVE -1/32-INCH THICK, FULL LENGTH TUBE, LAMINATED G-10 GLASS. 
-WASHER -1/8-INCH THICK LAMINATED G10 GLASS SHEET. 

3. ALIGN FLANGE PROPERLY AND FOLLOW GASKET MANUFACTURER BOLT TIGHTENING 
SEQUENCE INSTRUCTIONS. 

4. DO NOT PAINT OUTER SURFACE OF FLANGE WITH METALLIC PIGMENTED OR 
CONDUCTIVE PAINTS. 

5. TEST MATED FLANGE WITH INSULATION CHECKER. 
THE FL.ANGE WILL BE ACCEPTED IF THERE IS NO INDICATION OF FULL 
OR PARTIAL SHORT. 

RAINBOW MUNICIPAL WATER DISTRICT 
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1 -N0.6 HMWPE 

2-BOND WIRES 
SEE NOTE 1-----' 

1-NO. 6 
HMWPE (TYP) 

1-N0.6 HMWPE 

.___ __ 2-BOND WIRES (TYP) 
SEE NOTE 1 

COUPLING 

PROTECTIVE r- OVERWRAP ~ 
I (SEE NOTES) ~ 

.-.---..SINA~--, 

~11"1J"hl'?~f-+--WAX TAPE (TYP) 

NOTES: 
1. BOND WIRE SIZE: 

PIPE DIA 
LESS THAN 12" 
12" THRU 18" 
GREATER THAN 18" 

.sJZE 

SEE NOTE 3 

--- 2-BOND WIRES 
(TYP) SEE NOTE 1 

NO. 6 AWG HMWPE 
NO. 4 AWG HMWPE 
NO. 2 AWG HMWPE 

FLANGE 

2. WIRES CAN BE WELDED DIRECTLY TO PIPE OR FLANGE. JUMPER FROM 
PIPE TO VALVE OR FOLLOWER IS NO 6 HMWPE. 

3. ALL NON-MORTAR COATED SURFACES SHALL BE WRAPPED WITH WAX TAPE. 
INDIVIDUALLY WRAP ALL RODS, BOLTS & IRREGULAR SURFACES. SEE SPEC 
SECT 13110. 

4. INSTALL BOND WIRES BEFORE WAX TAPE. 
5. CARE SHALL BE TAKEN WHEN BACKFILLING TRENCH TO PREVENT DAMAGE TO 

WAX TAPE SYSTEM. 
6. FLANGES (ONLY) 18" AND LARGER SHALL BE OVERWRAPPED WITH 10 MIL 

PIPE TAPE (2 LAYERS 50% OVERLAP) TO PROTECT WAX TAPE DURING 
BACKFIWNG. 

7. FLANGES LESS THAN 1 B" REQUIRE NO PIPE TAPE PROTECTIVE OVERWRAP. 

ta~~ RAINBOW MUNICIPAL WATER DISTRICT 
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A 

. . ... . 
. ~ .. '4 . • 

.. ·~ 

SECTION A-A 

NOTES: 

~-EXOTHERMIC 
WELD SEE CP-15 

A 

----"O" RING RUBBER GASKET 

----N0.4 AWG STRD COPPER BOND 
WIRE W/HMWPE INSULATION (2 RQRD) 

---CEMENT GROUT POURED IN FIELD 

CEMENT MORTAR COATING 

STEEL CYLINDER 

CEMENT MORTAR LINING 

PIPE INSIDE DIAMETER 

1. 2 BOND WIRES PER JOINT. SEE CP-9 FOR WIRE SIZE. 
2. CHIP OUT MORTAR ONLY AS NECESSARY TO ALLOW WELD MOLD TO SET FLUSH 

ON CYLINDER OR BELL. 
3. BOND WIRES TO BE AS SHORT AS PRACTICAL BUT NOT LESS THAN 6". 

RAINBOW MUNICIPAL WATER DISTRICT 
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------TEST LEADS 
(REF ONLY) 
SEE NOTE 1 

--EXOTHERMIC 
WELD. (lYP) SEE 
CP-15 

NOTES: 

GASKET---

POLYETHYLENE 
ENCASEMENT 
SEE SPEC 15056 

SPIGOT 

PIPE TAPE 
2 EA. NO. 4 HMWPE (lYP) TO 
BOND WIRES (SEE SECURE P.E. 
NOTE NO. 1) -17"""-=--------~(c-:::==:;:=:::::;'I '----+-----

DUCTILE IRON PIPE 

GASKET _____ _, 

A 

1. INSTALL BONDS AND TEST LEADS ONLY WHEN DIRECTED BY THE ENGINEER. 
2. BOND WIRES SHALL BE OF MINIMUM LENGTH (6" MAX LENGTH) AND LAID 

FLUSH AGAINST PIPE AND UNDER P.E. ENCASEMENT. 
3. TEST ALL WELDS BEFORE BACKFILLING. SEE CP-15. 
4. WELDS ON BELL MUST BE MADE IN AN AREA BETWEEN THE END OF THE 

PIPE AND THE JOINT GASKET. 
5. COAT WELDS PER CP-15. 

/8~~~ RAINBOW MUNICIPAL WATER DISTRICT 
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TEST BOX SEE 
DETAIL CP-13 

12' 
(SEE 

NOTE 2) 

NOTES: 

14" 

MAX ANODE OFFSET 
IS DISTANC~ _ TO 

RWD R/W 

CURB 

12" 

24" MIN._j 

--MAG ANODE 
SEE CP-14 

~ ROAD PAVING 

WARNING TAPE 

EXOTHERMIC 
SEE CP-13 

PIPE 

1. HORIZONTAL DISTANCES OFF PIPE SHALL BE MAXIMUM WITHIN RWD RIGHT-OF-WAY 
OR AS INDICATED IN PLAN DRAWINGS. DO NOT INSTALL ANODE SUCH THAT A 
FOREIGN METALLIC PIPELINE EXISTS BETWEEN ANODE AND PIPE. 

2. DEPTH IS 12' UNLESS OTHERWISE INDICATED. 
3. RELATIVE POSITION OF ANODE. PIPE AND TEST BOX CAN VARY FROM POSITION SHOWN. 

SEE CP DRAWINGS OR ENGINEER FOR SPECIFIC INSTALLATION REQUIREMENTS. 
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2" 

t 

16" 
~ 2"1 

... . ~. 

BRASS TAGS (TYP) 
SEE CP-4 AND 
NOTE 3.---...., 

NOTES: 

26" SQUARE BY 4" THICK CONCRETE 
PAD REQUIRED IN UNPAVED AREAS ONLY 
(560-C-3250) 

NO. 4 REBAR (ALL 
FOUR SIDES) 

-

/ 

CONCRETE TEST BOX 
SEE CP-4 

• : • • .i • ... 

LEAVE PIPE LEAD 
OPEN SEE NOTE 2 

0.01 OHM SHUNT 
AND BRASS 
SPLIT-BOLTS 

--- 2-No. 8 HMWPE 

------5 

No. 12 THWN 
TO ANODE 

1. INSTALL TEST BOX AS SHOWN JN CP-1 AND CP-4. 
2. CONTRACTOR TO PLACE ALL CONNECTION HARDWARE (SHUNTS & SPLIT BOLTS) 

IN TEST BOX, BUT MAKE UP TEST LEAD-TO-SHUNT CONNECTION ONLY. ATIACH 
SPLIT BOLT TO OTHER END OF SHUNT, BUT LEAVE ANODE LEAD OPEN. FINAL 
CONNECTION TO BE MADE AT SYSTEM ACTIVATION. 

3. ANODE LEADS ARE NOT TAGGED. 

/Jj~~ RAINBOW MUNICIPAL WATER DISTRICT 
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BAG 
DIA D 

BAG 
LENGTH 

''L" 

NOTE: 

•, '. 

II 
111 

111 

11 

11 

1.SEE SPEC SECT 13110 
FOR ANODE SOAKING AND 
INSTAUATION REQUIREMENTS. 

2. USE HIGH OR STD POTENTIAL 
ANODE ALLOY AND INGOT WEIGHT 
/.S DIRECTED BY ENGINEER OR /.S 
INDICATED IN THE DESIGN 
DRAWINGS. 

INGOT "D" "L" TOTAL 
WT WT 
17 6-1/2 29 45 
32 8-1/2 28 70 
48 7-1/2 38 105 

NOTE: APPROX DIMENSIONS 
AND WEIGHTS IN INCHES AND 
POUNDS. 

ANODE LEAD No. 12 AWG 
WITH THWN INSULATION 
(WHITE). 

HEAT SHRINKABLE SLEEVE 

.--- SPECIAL BACKFILL 

.---- CLOTH BAG 

--- GALVANIZED STEEL CORE. 

.-- MAGNESIUM INGOT (17, 32 OR 48 LBS.) 

Element 
Al 
Mn 
Zn 
Cu 
Ni 
Fe 
Si 
other 

Mg 

BACKFILL COMPOSITION 

75% GYPSUM 
20% BENTONITE 
5% SODIUM SULFATE 
(SEE NOTE 2) 

MAGNESIUM ANODE 
ALLOY COMPOSITION 

HIGH & STANDARD 
POTENTIALS 

HIGH 
POTENTIAL 
Weight % 
.01 Max 
0.5 to 1.3 
0.002 Mox 
0.02 Mox 
0.001 Mox 
0.03 Max 
0.05 Mox 
0.05 each Max 
and 0.3 Total 
Max 
Balance 

STANDARD 
POTENTIAL 
Weight % 
5.3 to 6.7 
0.15 to 0.70 
2.5 to 3.5 
0.02 Max 
0.002 Max 
0.003 Max 
0.10 Mox 
0.05 each Max 
and 0.3 Total 
Max 
Balance 

~R~~! RAINBOW MUNICIPAL WATER DISTRICT 

PREPACKAGED MAGNESIUM 
ANODE 
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STEP 1 

,> @:JjJ 
CHIP OUT MORTAR (CML&:C) 
AND/OR FILE SURFACE TO 
BRIGHT METAL AND CLEAN 

STEP 4 

REMOVE SLAG 
FROM CONNECTION 

NOTES: 

STEP 2 

STRIP INSULATION 
FROM WIRE 

STEP 5 

APPLY 2 COATS OF 
PRIMER AND COVER 
CONNECTION WITH A 
PREFORMED WELD CAP 

STEP 3 

HANDLE 
GRAPHITE COVER 
STARTING POWDER 

METAL POWDER 

METAL DISC 

GRAPHITE MOLD 

CABLE 

HOLD WELDER FIRMLY 
WITH OPENING AWAY 
FROM OPERATION AND 
IGNITE STARTING POWDER 

STEP 6 

COAT AREA WITH BITUMEN. 
PATCH MORTAR. SEE 
NOTE 5. 

1. WELDER SHOWN IS FOR HORIZONTAL SURFACES. FOR VERTICAL SURFACES SIDE 
WELDER IS REQUIRED. 

2. ALL WIRE WELDS SHALL BE 3 INCHES APART, MINIMUM. 
3. STANDARD WELD CARTRIDGES SHALL BE USED FOR DUCTILE IRON AND STEEL 

SURFACE. FOR CAST IRON, USE XF-19 ALLOY OR EQUIVALENT. 
4. TEST ALL WELDS BY STRIKING WITH 2 LBS. HAMMER. SEE SPEC SECTION 13110. 
5. ALL EXPOSED METAL (STRUCTURE, WIRE & WELD) SHALL BE COVERED WITH 

2 COATS OF PRIMER AND AN ELASTOMERlC WELD CAP. 
6. APPLY GENEROUS COAT OF BITUMEN OVER WELD CAP AND EXPOSED METAL 

AREA UP TO EDGE OF MORTAR (CML&C) OR 3" BEYOND WELD CAP (DIP). 

7. PATCH MORTAR COATING WITH QUICK SETTING MORTAR (CML&C). 

/8ffAl4~ RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 
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NOTES: 
1. REFER TO SECTION 13110 OF THE SPECIFICATIONS. 
2. WATER SERVICE SHOWN HEREON IS SHOWN AS AN EXAMPLE ONLY. ANODES SHALL BE 

INSTALLED ON ALL COPPER TUBING WHEN INDICATED ON THE APPROVED PLANS. 
3. CLAMP ANODE LEAD WIRE TO COPPER TUBING AND SECURELY WRAP WITH DIELECTRIC TAPE. 
4. LOCATE ANODE WITHIN THE PAVED ROADWAY APPROXIMATELY 5 ' - 10' FROM EDGE OF 

ROADWAY. 
5. LOCATE ANODE WIRE WITHIN COPPER TUBING TRENCH. TWENTY-FOUR (24) INCHES OF 

EXCESS WIRE SHALL BE COILED ABOVE GROUND WITHIN METER BOX OR ENCLOSURE. 
6. ANODE BACKFILL MATERIALS SHALL BE AS INDICATED IN SECTION 13110. 
7. MATERIALS SHALL BE SELECTED FROM THE APPROVED MATERIALS LIST. ~ 

LEGEND ON PLANS 

ITEM NO. DESCRIPTION REMARKS 
MECHANICAL GROUNDING CLAMP SEE NOTE .3 
COPPER TUBING SEE NOTE 2 

12 AWG SlRANDED COPPER 'MRE 'MTH lHW 
INSULATION MINIMUM 25 LONG SEE NOTE 5 

4 15-LBS MINIMUM PREPACKAGED ZINC ANODE 
SEE NOTE 4 

f8~ .. ~ RAINBOW MUNICIPAL WATER DISTRICT 
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PIPELINE 
TRENCH 

TYPE 1 ANODE TRENCH 
SEE NOTE 3 & 4 SEE NOTE 4 & 6 

NOTES: 
1. REFER TO SECTION 13110 OF THE SPECIFICATIONS. 

I .. a: I MINIMUM 
DIAMETER 

TYPE 2 
SEE NOTE 3 & 5 

2. WATER SERVICE SHOWN HEREON IS SHOWN AS AN EXAMPLE ONLY. ANODES SHALL BE 
INSTALLED ON ALL COPPER TUBING WHEN INDICATED ON THE APPROVED PLANS. 

3. CLAMP ANODE LEAD WIRE TO COPPER TUBING AND SECURELY WRAP WITH DIELECTRIC TAPE. 
4. FOR lYPE 1 INSTALLATION LOCATE ANODE WITHIN THE PIPELINE TRENCH UNDER THE 

CORPORATION STOP AS SHOWN ABOVE WITH WIRE SECURELY ATTACHED TO THE TUBING. 
5. FOR lYPE 2 INSTALLATION LOCATE ANODE WITHIN AUGERED HOLE AS SHOWN ABOVE. 

TWENTY-FOUR (24) INCHES OF EXCESS WIRE SHALL BE COILED ABOVE GROUND WITHIN 
METER BOX OR ENCLOSURE. 

6. ANODE BACKFILL MATERIALS SHALL BE AS INDICATED IN SECTION 13110. 
7. MATERIALS SHALL BE SELECTED FROM THE APPROVED MATERIALS LIST. 

LEGEND ON PLANS 

llEM NO. DESCRIPTION REMARKS 
1 MECHANICAL GROUNDING CLAMP SEE NOTE 3 
2 EXISTING COPPER TUBING SEE NOTE 2 
3 2 AWG STRANDED COPPER WIRE WITH THW 

INSULATION MINIMUM 25 LONG 
4 15-LBS MINIMUM PREPACKAGED ZINC ANODE 

(d~~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE 79790 EXP.09 30 201 
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SANITARY SEWER FACILITIES 

DRAWINGS 



La.J 
z 

::J 0 
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:c 
(.) 
z 
La.J (!) 
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l.&J N 0 
CD l.&J O> 

a. 
(0 i:[ 

NOTES: 

MINIMUM 
TRENCH WIDTH = 

(PIPE OD 
NIC BELLS) + 16" 

TEMPORARY TRENCH BOX OR 
SHORING WHERE REQUIRED BY 
SOIL CONDITIONS 

MAX. SLOPE PER 
PROJECT GEOTECH 
ENGINEER 

MAX. DEPTH OF 
TEMPORARY 
TRENCH BOX 
PER ASTM D2321 

~~~~:---~jt-~-----t- @ TOP OF PIPE 

3/4" 
CRUSHED 
ROCK 
ENCASEMENT 

1. ALL PIPING SHALL BE INSTALLED IN ACCORDANCE W/ ASTM 
02321 (STD PRACTICE FOR UG INSTALLATION OF PIPE FOR 
SEWERS & OTHER GRAVITY-FLOW APPLICATIONS.) 

2. FOR TRENCHING IN IMPROVED STREETS, RESTORE PAVEMENT 
TO THE JURISDICTIONAL AGENCV'S STANDARDS. 

3. (*) INDICATES MINIMUM RELATIVE COMPACTION. 
RELATIVE COMPACTION UNDER STREETS 
SHALL BE IN ACCORDANCE WITH LOCAL CITY OR 
JURISDICTIONAL REQUIREMENTS. 
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:111 111 
''I== 

:111 

NOTE: 
ENCASE PIPE TO NEAREST 
FLEXIBLE JOINT 

TRENCH WIDTH 

6" MIN. - 8" MAX. 
4" TO 18" PIPE DIA. 

2" MIN. ITC 
~ . 

REBAR PER SDRSD 
#4 LONGITUDINAL 
WITH #4 HOOPS @ 

2· o.c . 
.....--.....-2" MIN. ITC 

450-C-2000 
CONCRETE 

LEGEND ON PLANS 

/ij~~ RAINBOW MUNICIPAL WATER DISTRICT 
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WATER & SEWER MAINS SHALL BE INSTALLED JN SEPARATE TRENCHES. 
SEWERS SHALL BE INSTALLED AT LEAST 10-FEET HORIZONTALLY FROM 
EXISTING OR NEW WATER MAINS. 

PARALLEL PERPENDICULAR 
CONSTRUCTION CONSTRUCTION 

\ ) ZONE C 
,-~ ,__ ~ ZONE A b 
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NOTES: DIMENSIONS ARE FROM OUTSIDE OF WATER MAIN TO OUTSIDE OF SEWER 

SANITARY SEWERS ARE NOT PERMITTED WITHIN ANY OF THE ABOVE 
INDICATED ZONES UNLESS CONSTRUCTED IN CONFORMANCE WITH THE 
SPECIAL REQUIREMENTS AS SHOWN BELOW. 

ZONE SPECIAL SEWER CONSTRUCTION REQUIREMENTS 

- A- SEWER LINES WILL NOT BE PERMITTED IN THIS ZONE WITHOUT 
SPECIAL WRITTEN PERMISSION FROM THE DEPARTMENT OF HEAL TH. 

ii RUBBER GASKETED PLASTIC PIPE. 

b CONCRETE ENCASED SEWER PIPE; OR ANY SEWER PIPE WITHIN A 
CONTINUOUS STEEL CASING, WHICH CASING SHALL HA VE A THICK-

I NESS OF NOT LESS THAN ONE-FOURTH INCH AND WITH ALL VOIDS 
BETWEEN SEWER PIPE AND CASING PRESSURE GROUTED WITH SAND 

OR CEMENT GROUT. 
I] 
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RAISE TO GRADE 
AS PER SDRSD 

FILL WITH CEMENT MORTAR 
IN UNPAVED AREAS 

6" IN 
UNPAVED 
AREAS 

r 

STANDARD CAST IRON MANHOLE 
FRAME AND COVER, SEE S-7 
CEMENT IN PLACE WITH 
CEMENT MORTAR 

FINISHED GRADE IN 
PAVED AREAS 

PRECAST CONCRETE RINGS 
AND ECCENTRIC CONE 

BUTYL RUBBER GASKET AT 
ALL JOINTS (OUTSIDE) 

SAND COLLAR 
ALL AROUND 

9--..---r--------,,~r,------r--T'" 

MANHOLE ------. 
ADAPTOR (TYP.) 

SEWER MAIN 

1 FT. MAX. (TYP.) ___J, 
M 

__ti J:--1 
END OF 

SEWER MAIN 

2 BUTYL RUBBER 
GASKETS AT BASE 

VARIES 

SAND COLLAR (TYP) 
CONCRETE 
BASE (560-C-3250) 

INVERT ELEVATION OF MANHOLE 
AS SHOWN ON SEWER PROFILE 

~ SECTION A-A 
SECTION C-C 

NOTES: 
1. CONCRETE TO BE 560-C-3250 

2. ALL JOINTS SHALL BE FILLED W/ 
2"X2" BUTYL RUBBER GASKET 

3. ALL PRECAST COMPONENTS SHALL 
BE MANUFAClUREO IN ACCORDANCE 
WITH ASTM C-478, LATEST EDITION. 

4. VERTICAL WALL OF CONE SHALL BE 
UPSTREAM SIDE OF MANHOLE. 

5. NO MANHOLE STEPS ALLOWED. 

6. ALL PRECAST COMPONENTS SHALL BE 
MANUFAClURED IN ACCORDANCE WITH 
ASTMC-478. 

A A 

L F=~"="f---~~~..:-_:---\'~,.,,..,,.,~ 

SECTION 8-8 
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FINISHED GRADE IN MANHOLE FRAME COVER 

PAVED AREAS \~1~/.::.2"~rn':~r==~~S:i'.\"EE_D_RAi'Wl,N_Gl'S-7 

.. 

BUTYL RUBBER a 
0 

GASKETS ON • I 
OUTSIDE OF JOINT ;.,, '° 

• ~ 
0 B" 
z 

• w 
2• BUTYL RUBBER w 
GASKET TO FORM A 

Vl 
a 

WATER TIGHT SEAL • ;t- SHELF 

8 ---, V) 

• • w ·•. 

5:: 
SHAFT ~ CHANNEL SHALL 

BE VERTICAL 
ABOVE SPRING 
LINE. 

3/4" INSIDE DIA. 

.· , .. 

OF PIPE 

1 FT. MAX _ _.,. ...... 
TO 1ST JOINT .. 

SECTION 8-8 

2-2" BUTYL RUBBER 
GASKETS TO FORM A 
WATER TIGHT SEAL 

NOTES: 

. ' . 
9_J 

SECTION A-A 

EVEL 

1. MANHOLE FRAME SHALL BE SET IN CLASS •c• MORTAR. 

2. ALL PRECAST COMPONEN1S SHALL BE MANUFACTURED IN ACCORDANCE WITH ASTM C-478. 
3. VERTICAL WALL OF CONE SHALL BE ON THE UPSTREAM SIDE OF THE MANHOLE. 

4. CONCRETE BASE SHALL BE 560-C-3250. 
5. •sAND COLLAR .. MH ADAPTORS SHALL BE PROVIDED FOR ALL MH CONNECTIONS. 
6. PRECAST SECTIONS SHALL BE USED WITHIN DIMENSION •A• AS REQUIRED, 

IN ORDER OF PREFERENCE LISTED: 
A. CONE (NOTCHED FOR PIPE IF DIMENSION •A.. IS LESS THEN 3'). 
8. s• TO 18" OF J' DIAMETER GRADE RINGS/AND/OR RISERS. 
C. 5' DIAMETER SHAFT VARIABLE HEIGHT. 

7. ALL PATCHING WITHIN MANHOLE BASE SHALL BE EPOXY MORTAR. 
8. PRIOR APPROVAL OF PRECAST BASE IS REQUIRED BY THE DISTRICT ENGINEER. 
9. MAXIMUM ALLOWABLE CHANGE OF DIRECTION AT MH = 45". 

10. PROVIDE SPECIFIC DETAIL FOR REVIEW AND APPROVAL BY DISTRICT ENGINEER FOR MH'S W/ 
MORE THAN ONE INLET OR OUlLET, 1a• OR LARGER. 

/JJ~ RAINBOW MUNICIPAL WATER DISTRICT 
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6" IN 
UNPAVED 
AREA 

TEE SADDLE 

DROP MANHOLE 
go• TEE--~ 

CONCRETE COLLAR 
STANDARD CAST IRON MANHOLE 
FRAME AND COVER, SEE S-7. 
CEMENT IN PLACE WITH 
CEMENT MORTAR 

PRECAST CONCRETE RINGS 
AND ECCENTRIC CONE 

l:V'tt!----,---""""-1'V1"--- BUTYL RUBBER 
~=""'==r!i'='.!!i~ GASKETS ON 

CEMENT MORTAR 
3/8" MIN. (TYP.) 

ANCHOR-___, 

DROP MANHOLE 
90" BEND _ ___, 

END OF 

OUTSIDE OF JOINT 

2 BUTYL RUBBER 
GASKETS AT BASE 
MANHOLE 
ADAPTOR (TYP.) 

" MIN. 

INVERT ELEVATION OF MANHOLE 
$TRAP SEWER MAIN AS SHOWN ON SEWER PROFILE 

<315 SST) SECTION A-A 

3/8" EPOXY ANCHOR BOLT (316 SST) 

ANCHOR DETAIL 
NOTES: DROP MANHOLES ALLOWED ONLY WllH 

APPROVAL OF lHE DE 

1. DROP MANHOLE SHALL BE IDENTICAL A 
TO STANDARD CONCRETE MANHOLE, L 
EXCEPT FOR PIPE DETAILS AS SHOWN. 

2. lHE DROP MANHOLE TEE SHALL ENTER 
lHE 5' DIA. RING 

3. CLEAN AND ROUGHEN OUTSIDE SURF ACE 
OF RINGS AND APPLY NEAT CEMENT 
PAST PRIOR TO POURING SUPPORT 
FOR DROP SECTION. 

4. NO MANHOLE STEPS ALLOWED. 
SECTION 8-8 
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r-- 36" DIA. ---i 
1/4"- ....:. 

SECTION A-A 

NOTE: 

1. LOCKING FRAMES 
AND COVERS ARE 
REQUIRED IN REMOTE 
AREAS OR AS 
DETERMINED BY THE 
D.E. 

A 

L 

COVER 

FRAME 

FOR INNER COLLAR 
SEE STANDARD 
DRAWING S-6 

A 

J 
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I 

I 
12" COPPER 
:TAG (TYP 
1BOTH ENDS) 
I 

1vPROPERTY LINE 
I I I 
I 1 EXTEND CLEANOUT TO 

LEITTR "S" STAMPED OR 
CHISELED IN FACE OF CURB 
NOT LESS THAN 2" HIGH 
AND 3/16" DEEP-----

GROUND SURFACE 

~ 
a..z 
C­c: <( 
c~ 

NOTES: 

ELEVATION 

1. IN NO CASE SHALL A LATERAL CONNECT 
TO THE SEWER MAIN DIRECTLY ON TOP 
OF THE PIPE. 

2. SEWER LATERALS SHALL HAVE A MIN. 
SLOPE OF 2%. 

3. ALL JOINTS ON SEWER LATERAL PIPE 
SHALL BE COMPRESSION TYPE OR 
APPROVED SOLVENT WELD. 

4. LATERAL SHALL EXTEND TO PROPERTY 
LINE UNLESS OTHERWISE SHOWN ON 
PLANS. 

5. ALL PIPING SHALL BE INSTALLED IN 
ACCORDANCE WITH ASTM D2321 

PIPE BEDDING OF 3/4" 
CRUSHED ROCK 
(1" BELOW BELL) 

DETAIL SHOWING THE 
MANNER OF CONNECTING 
OPPOSITE LATERALS TO 
A SEWER MAIN. 

TWO CONNECTIONS SHALL 
NOT BE MADE IN THE 
SAME LENGTH OF PIPE. 

/JJ~~$?~ RAINBOW MUNICIPAL WATER DISTRICT 
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LEGEND ON PLAN 

APPROVED: ~ 

RCE 79790 EXP.09 30 201 
REVISION APPROVED DA TE 

STANDARD DRAWING NO. 

NEW INSTALLATION 
PVC SEWER LATERAL 

S-8 

JANUARY 2016 



SEWER MAIN 
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TRENCH WIDTH 

PLAN 

I 
I 

I 
I 

I 
I 

I 
WIDTH 

450-C-2000 
CONCRETE BASE 

STANDARD WYE, TEE, OR WYE SADDLE 

SEE DRAWING S-8 FOR CONTINUATION 
OF SEWER LATERAL TO PROPERTY LINE 

THE VERTICAL PIPE 
SHALL BE BRACED 
WHILE BACKFILLING 
TRENCH 

2" MIN. COVER 
AROUND LATERAL 

_,..------- 450-C-2000 
CONCRETE BASE 

MQIE;_ 

1-
u 
~ 
ti) 

i5 
>­m 
C 

~~ mu 
<C ~ 
~B 
> ti) 

<C 

c::: 
0 
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ELEVATION 

ALL JOINTS ON SEWER 
LATERAL PIPE SHALL BE 
COMPRESSION TYPE OR 
APPROVED SOLVENT 
WELD LEGEND ON PLAN 
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'X' TO NEXT 
STRUCTURE 

8" MIN. I 

CMU BLOCKS LAID TIGHT AS I 0 

POSSIBLE TO DOWNSTREAM I I I 
PORTION OF NOTCH INTO I j ~-
ORIGINAL GROUND - ---~1.---1----~-----r-

;: 
tO - -=I ·-~...-.,...;.:.-~~..._.;__..,.. ...... ~---.=---'-

6" MIN.- 8" MAX. 
6" TO 12" PIPE 
INCLUSIVE, 6" MIN. 
TO 10" MAX. 15" 
PIPE &: ABOVE 

PLAN 

'X' 

µ,:...,:;:::::;:.:~.=~:.....1:::~~=t------CAST IN PLACE REINFORCED 
CONCRETE #4 0 12" O.C. 
EACH WAY OR 8"x8"x16" 
CMU W/ N0.9 LADDER 
TYPE REINFORCEMENT, 
FILL BLOC~~~--~ 

.. 
(X) 

8' 

SECTION 

PIPE 
SLOPE 

15-20% 
20-25% 
25-30% 
30-40% 

>40% 

NOTES 

a· 

'X'-MAX. 
DISTANCE 

45 
35 
30 
20 

CONSULT 
DISTRICT 

W/ GROUTI 

1/2" EXPANSION 
JOINT MA TERI AL 
AROUND PIPE 

1. CUT OF WALLS (PIPE ANCHORS) REQUIRED 
ON ALL SLOPES OF 15% OR GREATER. 

2. ANCHOR SHALL EXTEND 8" MIN. 
INTO NATURAL UNDISTURBED SOIL 

3. CONCRETE SHALL BE 450-C-2000 / 
4. ANCHORS FOR TRAPEZOIDAL TRENCH SECTIONS WILL 

CONFORM TO TRENCH CROSS SECTION AND EXTEND 
8" MIN. IN TO UNDISTURBED SOIL 

BOTIOM OF 
UPSTREAM WALL 
TO MATCH TOP 
OF DOWNSTREAM 
WALL 

1/2" EXPANSION JOINT 
MA TERI AL AROUND PIPE 

LEGEND ON PLAN 

/8~~ RAINBOW MUNICIPAL WATER DISTRICT 
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FOR NON PAVED AREA 
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ITEM 

2 

4 
5 

WHERE REQUIRED 
BY THE DISTRICT 

DESCRIPTION 

THE Y CONNECTION 
SHOULD BE 3' MIN. 
FROM MANHOLE 

SEWER 
LATERAL 
(TYP) 

WATER 
LATERAL 
(TYP) 

PROPERTY LINE 

SEWER MAIN 

/8~~'! RAINBOW MUNICIPAL WATER DISTRICT 
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PROPOSED GRADE OR 
TOP OF MANHOLE----, 

INSTALL MANHOLE 
FRAME AND COVER-i 

STD DWG S-13) 

~EXISTING 
GRADE OR 
TOP OF 
EXISTING 
MANHOLE 

(SEE NOTE 1 B I D • 1 
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---A I ~ 
~~ II \\ 
~~ II \\ 
i~ II \\ 

I I \ \ r:---1---~ 
I I I I 
I I I l 
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U--------1J 
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EXISTING GRADE OR TOP 

-O=G MANHOLE l =- -

PROPOSED GRADE OR / INSTALL MANHOLE 

TOP OF MANHO:-\-~ FRAME AND COVER 

tvt----tv1 

~ ~ ~ D , rci (SEE NOTE 18 
---frj---~ STD DWG S-13) 

~~ II \\ 
~~ II \\ 
Z< II \\ 
~~ II \\ 
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I I I I 
I I I I 
I I I I 
I I I I 
LL- - - 1- - _ -1J 
1:--1 I~ I 
~.I I~"-. ~,) I I°' ~J EXISTING 

· l L, - MANHOLE 
I ~ I 1 

I'' j L ·J EXISTING 

I 
. ,

1
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~ I . 
J. I t ·.1 

r,k,t--------+A 
r.T- = =0'r == -T-::i 
I : I \..'....1 t· ·I L-...1_---+---LJ I " · I . . ., 
L,..:...,.___ --~·-..I 

RAISING EXISTING 
PRECAST CONCRETE 

SEWER MANHOLES 

J. I (I 
r-4---------+A 
r.T-= ,===-T-::J 
I ~· 1 ..1 t· ·J 
l•_J__ - ---- - _.L'J 
! . . •· . .- ,J 
L. ___,._ - - -- - - ~·- ..I 

LOWERING EXISTING 
PRECAST CONCRETE 

SEWER MANHOLES 

PRECAST CONCRETE SEWER MANHOLES 

~~~ RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ STANDARD DRAWING NO. 
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NOTES: 
1. GENERAL 

A. DIMENSION "D" SHALL BE lHE SAME AS THE SIZE OF MANHOLE FRAME AND 
COVER TO BE USED. 

8. lHE CONTRACTOR MAY REUSE lHE EXISTING MANHOLE FRAME AND COVER, 
UNLESS DAMAGED BY HIM DURING HIS CONSTRUCTION OPERATIONS OR WHEN 
OTHERYASE INDICATED ON lHE PROJECT PLANS. ITEMS DAMAGED BY lHE 
CONTRACTOR SHALL BE REPLACED YAlH IDENTICAL NEW ITEMS AT NO EXPENSE 
TO lHE AGENCY. 

2. RAISING EXISTING PRECAST CONCRETE SEWER MANHOLES 
A. PRECAST CONCRETE MANHOLES TO BE RAISED LESS lHAN 3 INCHES MAY BE 

RAISED BY APPL YING CLASS "D" MORTAR TO lHE TOP OF lHE EXISTING 
MANHOLE, PROVIDED THE TOTAL HEIGHT OF MORTAR, EXISTING AND NEWLY 
APPLIED DOES NOT EXCEED 3 INCHES. 
8. WHERE lHE PRECAST CONCRETE MANHOLE IS TO BE RAISED 3 INCHES OR 
MORE, OR WHERE lHE TOTAL HEIGHT OF MORTAR, EXISTING AND NEWLY APPLIED, 
WOULD EXCEED 3 INCHES, GRADE RINGS SHALL BE UTILIZED. CLASS "D" MORTAR 
MAY BE USED FOR FINAL ADJUSTMENT, BUT NOT MORE lHAN 3 INCHES IN 
HEIGHT. WHERE RAISING lHE MANHOLE WOULD RESULT IN lHE UPPER SEGMENT 
OF lHE SHAFT BEING MORE lHAN 30 INCHES IN HEIGHT, REMOVE THE REDUCER 
AND lHE UPPER SEGMENT OF lHE SHAFT. INSTALL ADDl110NAL RINGS OR PIPE 
TO THE LOWER SEGMENT OF lHE SHAFT AND REINSTALL lHE REDUCER AND 
GRADE RINGS AS REQUIRED. 

3. LOWERING EXISTING PRECAST CONCRETE SEWER MANHOLES 
A. REMOVE SUFFICIENT GRADE RINGS TO LOWER THE MANHOLES AS REQUIRED. 
APPLY CLASS "D" MORTAR TO A HEIGHT NOT EXCEEDING 3 INCHES FOR 
ADJUSTMENT TO FINAL GRADE. 
8. WHERE REMOVAL OF GRADE RINGS WOULD RESULT IN THE UPPER SEGMENT 
OF lHE SHAFT BEING LESS THAN 12 INCHES IN HEIGHT, REMOVE lHE REDUCER 
AND SUFFICIENT SECTIONS OF THE LOWER SEGMENT OF lHE SHAFT ANO 
REINSTALL ANY NECESSARY SEGMENT OF lHE LOWER SHAFT, lHE REDUCER, AND 
THE GRADE RINGS TO CONFORM TO lHE REQUIREMENTS OF THIS PLAN. 
C. EXISTING GRADE RINGS NEED NOT BE REMOVED IF EXISTING MORTAR IS 
REMOVED AND AT LEAST 1 1/2 INCHES OF MORTAR MAY BE PLACED ON TOP OF 
THE EXISTING GRADE RINGS TO RESEAT THE FRAME. 

RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED: ~ 

RCE I 79790 EXP.09/301201! 

STANDARD DRAWING NO. 
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12" MIN. (lYP.) 
FEATHER iO MEET 
EXISTING PAVING 

TYPE A 

NOTES: 

EXISTING A.C. 
AND BASE 

TYPE B 

1) TRENCH EDGES TO BE CUT A MINIMUM OF 6" WIDER THAN TRENCH FOR 
TRENCHES 3' WIDE OR LESS, AND 12" WIDER FOR TRENCHES OVER 3' WIDE. 

2) EXISTING AC SHALL BE CUT AND REMOVED IN SUCH A MANNER 
SO AS NOT TO TEAR, BULGE OR DISPLACE ADJACENT 
PAVEMENT. EDGES SHALL BE CLEAN AND VERTICAL. ALL CUTS SHALL 
BE PARALLEL OR PERPENDICULAR TO STREET CENTERLINE, WHEN PRACTICAL. 

3) BASE MATERIAL TO BE REPLACED TO DEPTH OF EXISTING BASE OR 6" MINIMUM, 
AC MAY BE SUBSTITUTED FOR BASE MATERIAL. 

4) A TACK COAT OF ASPHALT EMULSION OR PAVING ASPHALT SHALL BE APPLIED TO 
EXISTING AC OR P.C.C. CONTACT SURFACES, PRIOR TO RESURFACING. 

5) ASPHALT CONCRETE RESURFACING: 
A) MINIMUM TOTAL THICKNESS SHALL BE ONE INCH GREATER THAN 

EXISTING AC OR 3" MINIMUM, 
B) AC SHALL BE HOT PLANT MIX CALTRANS SPEC GRADE C2-PG-64-10 
C) FINISH COURSE FOR lYPE 8 RESURFACING SHALL BE LAID DOWN 

USING A SPREADER BOX. 

6) ALL AC RESURFACING SHALL BE SEAL COATED WITH AN EMULSIFIED ASPHALT AND 
COVERED WITH SAND. CHIP SEALING TO BE APPLIED AS REQUIRED BY AGENCY. 

7) TYPE B SHALL NOT BE USED ON LATERAL CROSSINGS. 

B) SLOUGHING OF TRENCH UNDER PAVEMENT SHALL BE CAUSE FOR REQUIRING 
ADDITIONAL PAVEMENT AND BASE. 

/;J~~ RAINBOW MUNICIPAL WATER DISTRICT 
STANDARD DRAWING NO. 

TRENCH RESURFACING 
TYPES A& B 
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RAINBOW MUNICIPAL WATER DISTRICT 
APPROVED MATERIALS LIST 

TYPE DESCRIPTION OF MATERIAL 

ANODE, MAGNESIUM HIGH OR STANDARD POTENTIAL ANODE 
WITH GALVANIZED STEEL CORE ENCASED 
IN SQUARE MAGNESIUM ALLOY. INGOT 
PRE-PACKAGED IN PERMEABLE COTTON 
CLOTH BAG FILLED WITH 75% GYPSUM, 
20% BENTONITE, 5% SODIUM SULFATE 
MIX. 
PROVIDE INGOT WEIGHT AS SPECIFIED 
ON APPROVED PLANS. SEE STANDARD 
DRAWING CP-14. 

ANODE,ZINC PRE-PACKAGED 15 lbs MIN. SACRIFICIAL 
ANODE, #12 THHN LEAD WIRE, TO 
PROTECT COPPER TUBIN. SEE STANDARD 
DRAWINGS CP-16 and CP-17. 

BACKFLOW PREVENTION INSTALLED WITH METERS; 
DEVICES 

REDUCE PRESSURE PRINCIPLE DEVICE 

FIRE SYSTEMS 

BOLTS AND NUTS, 304 SS HEX-HEAD MACHINE. ASTM A193, GRADE 
88 BOLTS AND ASTM A 194, GRADE 8 NUTS 

BOLTS AND NUTS, 316 SS HEX-HEAD MACHINE, ASTM A 193, GRADE 
BBM BOLTS AND ASTM A194, GRADE BM 
NUTS. TRIPAC BLUE NUT. 

BOLTS AND NUTS, A307 HEX-HEAD MACHINE, CADMIUM/ZINC 
(CADMIUM/ZINC) PLATED, ASTM A307, GRADE A BOLTS AND 

A307 2H HEAVY HEX NUTS. 

BOLTS AND NUTS, A307 HEX-HEAD MACHINE, FLUOROPOL YMER 
(FLUOROPOL YMER) COATED, ASTM A307, GRADE A BOLTS AND 

A307 2H HEAVY HEX NUTS 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

HYTECH PIPELINES PRODUCTS 
CALPICO 
FARWEST CORROSION 

HYTECH PIPELINES PRODUCTS 
CP-215 
TRIPECONLINE 
CALPICO 
FARWEST CORROSION 

WILKINS 975 XL2 
APOLL04ALF 

WILKINS 950 XLT 
WILKINS 350 XL T 
APOLLO 4A-100 LF 

WILKINS-375 

TRIPAC FASTENERS 
PACIFIC COAST SOLT 
INDUSTRIAL THREADED 
PRODUCTS 

MATERIALS LIST 
PAGE-1 



TYPE DESCRIPTION OF MATERIAL 

SOL TS AND NUTS, WET BARREL FIRE HYDRANT FLANGE 
A307, BREAK AWAY, BOLTS, HEX HEAD MACHINE, BREAK AWAY 
19mm (3/4") FOR BOLTS, 3/4" x 3-1/4" AND NUTS. BOLTS 
FIRE HYDRANTS SHALL INCORPORATE 13/32 for 3/4" HOLE 

DRILLED in BOLT SHAFT AND 2 3/8" DEEP 
FILLED WITH SILICONE SEALANT TO MEET 
ASTM C920. BOLTS AND NUTS SHAL BE 
ZINC PLATED ASTM A307 CARBON STEEL. 

BURY ELLS DUCTILE IRON, CEMENT LINED, RING-TITE 
BY FLANGE, 6 HOLE PATIERN, 6"X16" 
LONG RADIUS 

CASING END SEAL 1/4" THICK STYRENE BUTADIENE RUBBER 
SHEET END SEAL. USE 1" WIDE 
STAINLESS STEEL BANDS. ZIPPERED END 
SEALS WITH STAINLESS STEEL BANDS 
MAY ALSO BE USED. 

CASING SPACER STAINLESS STEEL CASING SPACER, 
CENTER RESTRAINED, POSITION TYPE 
WITH PVC LINER AND NON-METALLIC ANTI-
FRICTION RUNNERS 

CASTINGS SEE STANDARD DRAWINGS FOR DIMENSIONS 
CASING CAP, VALVE 8" MARKING "WATER" & "RMWD", 1208N 
MIN. WT. 24 LB. 12" FOR BLOW OFF COVER, 

CATHODIC TEST 54 LB CONCRETE BODY WITH 12 LB 
STATION BOX DUCTILE IRON LID AND LID RING. "CP 

TEST" SHALL BE CAST INTO LID IN 1" 
LETIERS. 
FOR CATHODIC PROTECTION TEST 
STATIONS, ANODE GROUND BEDS AND 
INSUL TAED FLANGE TEST STATIONS. 

CLEAN OUT BOX 
COAL TAR LOW GLASS, SELF-PRIMING COAL TAR 

MASTIC (COLOR= BLACK) 

CORPORATION STOPS 1" AND 2" IRON PIPE THREAD BY MALE 
(MALE) IRON PIPE THREAD, BALL CORP 

CORPORATION STOPS 1" AND 2" IRON PIPE THREAD BY FEMALE 
(FEMALE) IRON PIPE THREAD, BALL CORP 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

TRIPAC FASTENERS 
PACIFIC COAST BOLT 
INDUSTRIAL THREADED 
PRODUCTS 

SOUTH BAY FOUNDRY 
CLOW 
TYLER 

ADVANCED PRODUCTS 
SYSTEMS 
CASCADE 
CALPICO 
PIPELINE SEAL & INSULATOR 
POWERS EAL 
RAYCHEM 

ADVANCED PRODUCTS 
SYSTEMS 
CASCADE 
PIPELINE SEAL & INSULATOR 

(PSI) 
POWERS EAL 
RAYCHEM 
CALPICO 

SOUTH BAY FOUNDRY 86348 
ALHAMBRA FOUNDRY 

BROOKS 1-RT SERIES 
CHRISTY 
FARWEST TYPE 1-RT 
J & R Model V6-R 

U.S. CONCRETE 5,000 
BITUMASTIC No. 50, (COLOR 
0900) 

JONES J1943 
FORD F500 
MCDONALD 731316 

FORD F1700 
JONES J1931 
MCDONALD 731496 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

CORPORATION STOP BRONZE MIP X MIP THREAD BALL VALVE 
(MIP X MIP) (T-HEAD ONLY), 1" AND 2" FULL OPENING 

CORPORATION STOP ALL SIZES, 300 PSI 
(COMPRESSION) 

COUPLING ADAPTOR, 6" AND LARGER, MECHANICAL X FLANGE. 
FLANGE STEEL OR DUCTILE IRON CONSTRUCTION 

WITHOUT ANCHOR PINS, EPOXY COATED, 
304 STAINLESS STEEL BOLTS AND NUTS 

COUPLING, FLEXIBLE 6" LONG PVC FLEXIBLE COUPLING WITH 
STAINLESS STEEL BANDS. USE FOR 
SECURING GATE VALVE CAP AND CAN 
ASSEMBLY TO 8" CLASS 200 PVC C900 
GATE WELL 

COUPLING, STRAIGHT 4" AND LARGER, STEEL OR DUCTILE IRON 
FLEXIBLE CONSTRUCTION, SLIP X SLIP, EPOXY 

COATED WITH 304 OR 316 STAINLESS 
STEEL BOLTS AND NUTS. FOR USE ON AC, 
PVC, DI, OR STEEL PIPE. 

DEFLECTION BEND, PVC 5° DEFLECTION BEND MANUFACTURED 
C900 AND C905 FROM C900 AND C905 PVC PIPE 

EPOXY ADHESIVE HIGH-MODULUS, LOW VISCOSITY, EPOXY 
RESIN BASED ADHESIVE SUITABLE FOR 
GROUTING BOLTS OR DOWELS 

FIRE HYDRANT FOR 250 PSI AND BELOW 6" STANDARD 
WET BARREL DUCTILE IRON (DJ) OR 
BRONZE FIRE HYDRANTS WITH SIX-HOLE 
BOLT PATTERN. DI FUSION EPOXY LINED. 

FOR 250 PSI AND GREATER USE THE AVK 
24-72 OAE 

FITTINGS, COPPER FITTINGS FOR SOFT SHALL BE JONES 
SUPERGRIP 

FITTINGS, COMPRESSION 1" TO 2" METER VALVES (CURB) 300 PSI 
1" TO 2" CORPORATION VALVES 300 PSI 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

JONES J-1943, J-1956 
A.Y. MCDONALD 31318 
MUELLER B-20013, B-2969 

JONES 
J1935SG 
FORD 
FB1100 
MCDONALD 7470480 

DRESSER 127 
FORD FFCA STYLE 
JCM 301 
POWERSEAL 3521, 3528 
ROMAC FCA501, FC400 
SMITH-BLAIR 912, 913 

CALDER 
DFW/HPI 
FER NCO 

APAC 301 
FORD FC1 
POWERSEAL 3501, 3538 
ROMAC501 
SMITH-BLAIR 411 
VIKING JOHNSON MAXIFIT 

IPEX 

SIKA SIKADUR 31 , SIKADUR 35 

CLOW 2050 OR 2060 
AVK 24-42 OR 24-52 

AVK 24-72 RATED AT 350 PSI 

JONES 
MCDONALD Q SERIES 

JONES 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

FITTINGS, DUCTILE IRON FLANGED, MECHANICAL, JOINT OR PUSH-
ON TEES, BENDS, CROSSES, REDUCERS, 
ADAPTERS, ETC., FOR WATER LINES 4" 
AND LARGER. MANUFACTURED PER 
AWWAC110, C111, C153. (SSB FITTINGS 
WILL NOT BE PERMITTED ON C905 PIPE.) 

FITTINGS, PVC 4"-18" TEES. WYES, BENDS, CAPS, PLUGS, 
PER ASTM 0-3034 

FLANGES WELD ON, COMPANION, REDUCING, BLIND-
STANDARD AWWA CASTING 

GASKET 1/8" THICK FULL FACE OR RING, ARAMID 
FIBER BOUND WITH NITRILE. 

NO ASBESTOS CONTENT. 

GROUT NON-SHRINK CEMENT BASED 
CONSTRUCTION GROUT FOR CRACK 
REPAIR, FLOORING MORTAR, DOWEL 
GROUTING, CRACK SEALING AND 
GENERAL BINDING 

INSULATION FLANGE KIT FULL FACE OR TING 
LUBRICANT, PIPE RUBBER GASKET PIPE LUBRICANT FOR 
GASKET USE ON PVC OR DUCTILE IRON PIPE 

JOINTS, NSF LISTING REQUIRED 

MANHOLE, FRAME AND 36" NOMINAL DIAMETER CAST IRON 
COVER FRAME AND COVERS PER ASTM A48, 

CLASS 30, WITH MACHINED SEATS. 
INNER COVER: 155 POUNDS 
OUTER COVER: 320 POUNDS 
FRAME: 330 POUNDS 
MARKED WITH "SEWER" AND "RMWD" 
LOCKING COVER 

MANHOLE, JOINT PRE-FORMED, COLD APPLIED, ADHESIVE, 
SEALANT COMPOUND ROPE-LIKE, BUTYL RUBBER GASKET TO 

FORM A WATER TIGHT SEAL BETWEEN 
MANHOLE SECTIONS 

MANHOLE, ODOR INSERT ACTIVATED CARBON GRANUALES 
CONTROL 

MANHOLE, PIPE SAND COLLAR 
CONNECTOR 

MANHOLE, PIPE RUBBER FLEXIBLE TYPE CONNECTOR FOR 
CONNECTOR PIPE TO MANHOLE CONNECTION FOR 

PRECAST MANHOLES 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

BACHMAN 
GRIFFIN 
NAPPCO/SIGMA 
PIPELINE COMPONENTS 
STAR 
TYLER 

GPK 
MUL Tl-FITTING 
PLASTIC TRENDS 
VYNYLTECH 

CALPICO 
GARLOCK 3000 
JOHNS-MANVILLE 
KLINGER 4401 
TRIPAC 5000 

REDLINE SPEEDCRETE FOR 
CML&C 

CALPICO 
CHRISTY PRO-LUBE 
WHITLAM BLUE LUBE 

ALHAMBRA FOUNDRY A-1325 
SOUTH BAY FOUNDRY SBF-1325 
MARCUN PRODUCTS 

A-LOK, BUTYL LOK 
ASSOCIATED CONCRETE 
PRODUCTS, INC. QUIK-SEAL 

PARSON ENVIRONMENTAL 
PRODUCTS CARBON 
HDPE 24" RAJNSTOPPER 
GPK OR APPROVED EQUAL 

A-LOK, X-CELL 
NPC INC, KOR-N-SEAL 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

METER BOX (20"X26") 20" x 26" HOPE METER BOX AND 2-PIECE 
COVER FOR 1" WATER SERVICES 
BLACK FOR POTABLE WATER USE; VIOLET 
FOR RECYCLED WATER USE. 

METER BOX (26"X39"} 26" x 39" HOPE METER BOX WITH 2-PIECE 
COVER FOR 1.5" & 2" WATER SERVICES. 
BLACK COLOR. CONCRETE BOX IF 5' 
FROM TREES. 

METER FLANGES 1-1/2", 2" BRONZE OVAL W/ELONGATED 
HOLES 

METER BUSHING, 1" X 1-1/4" 
BRONZE SCRUBBER 
WASHER 
METERING STATION FACTORY BUILT 

MORTAR, REPAIR TWO COMPONENT, LOW SHRINKAGE, 
CEMENT BASED WITH HIGH COMPRESSIVE 
AND BONDING STRENGTH 

PAINT FOR CML&C WELD RUST INHIBITING PAINT FOR CML&C WELD 
JOINTS JOINTS PRIOR TO EXTERIOR GROUTING 

PAINT FOR HYDRANTS, PAINT SHALL BE SAFTEY YELLOW 
BLOWOFFS, AIRVACS, 
AND MARKER POSTS 

PIPE, COPPER 1" AND 2" 

TYPEK 

SOFT MUST BE ANNEALED 

PIPE, DUCTILE IRON 4" - 24" 350 PSI WORKING PRESSURE 
30" - 36" 250 PSI WORKING PRESSURE 
ZINC AND EPOXY FOR INTERIOR AND 
EXTERIOR COATING FOR SEWER 

PIPE, POLYVINYL 8" -12" 150 PSI WORKING PRESSURE OR 
CHLORIDE LOWER 

PIPE,STEEL 4"THRU 12" 
SCHEDULE40 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

CARSON INDUSTRIES MODEL 
1220-12 WITH 1220-5 COVER 

CARSON INDUSTRIES MODEL 
1730-12 WITH 1730-5L COVER 

JONES J129 
FORD SF, 7F 
CARLON NO. 39004 
MCDONALD 761 OFDN 

MUELLER H10889 
JONES J128-H 
MCDONALD 71 OJ34 
ENGINEERED FLUID, JNC. 

SIKA SIKA TOP 122, 123 
STO CR 735, CR 740 

TNEMEC 
DEVOE 
CARBOLJNE 

RUSTOLJUM 7543 

HALSTEAD 
MEULLER 
CERRO 
REDDING 
CAMBRIDGE-LEE 

U.S. PIPE 
AMERICAN DUCTILE IRON PIPE 
ELECTROSTEEL 
PACIFIC STATES PIPE 
GRIFFIN PIPE 

VYNYLTECH 

DOMESTIC, IMPORT 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

PIPE, STEEL 10 OR 12 GAGE STEEL CYLINDER 
CEMENT MORTAR LINED 
AND COATED 

PIPE, SEWER, POLYVINYL 4" THRU 15", ASTM D-1784, D-2321, D-2855, 
CHLORIDE D-3034, SDR-35, F-477, 46 PSI MINIMUM 

STIFFNESS 
C900 SDR 18 FOR DEPTHS OVER 15' AND 
FORCE MAINS 

PIPE, SEWER, POLYVINYL 18" THRU 27" ASTM D-1784, D-2855 & F-679, 
CHLORIDE SDR 35 MIN. 46 PSI STIFFNESS 

PLASTIC ENCASEMENT 8-MIL THICK POLYETHYLENE 
ENCASEMENT SLEEVE FOR DUCTILE IRON 
PIPE (DIP) PER AWWA C105. 

FACTORY BUil T 
CONTROL VALVE 
SADDLES, SERVICE, FOR BRONZE OR BRASS SADDLE WITH 
ACP, DI, AND PVC PIPE STAINLESS STEEL FOUR BOLT STRAP(S), 

IP THREAD OUTLET FOR SIZES 1" AND 2" 
FOR PIPE SIZES 4" THROUGH 12". 

SADDLES, TAPPING FABRICATED STEEL-SIDE OUTLET SIZE 
LESS THAN MAIN RUN 

SADDLES, TAPPING FABRICATED STEEL OR DUCTILE IRON -
SIDE OUTLET SAME SIZE AS MAIN RUN 

SAMPLE STATION CANISTER STEEL WATER TEST STATION 
(EPOXY-POWDER COATED) 
GOOSE NECK 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

KELLEYPJPE 
CEMENT LINING 
SPECIAL TIES 
AM ERON 
U.S. PIPE 
WEST COAST PIPE 
LINING, INC. 
LAKEWOOD PIPE 
SERVICE, INC. 
SAN DIEGO PIPE & 
SUPPLY 
NORTHWEST PIPE & 
CASING CO. 
KEENAN SUPPLY INC. 
MARCH PIPE CO. 
WATERWORKS SUPPLY 

J-M MFG. CO. 
VINYL TECH 
DIAMOND 
NORTH AMERICAN 

VJNYLTECH 
DIAMOND 
NORTH AMERICAN 
J-M MFG. CO. 

ENGINEERED FLUID, INC. 

FORD 202BS 
JONES J-969 
A.Y. MCDONALD 3846 
MUELLER BR2S SERIES 
ROMAC202BS 
SMITH-BLAIR 393 

BAKER 428 
INTERNATIONAL 228 
ROCKWELL 622 
JCM INDUSTRIES 412 
ROMAG FTS-420 

MUELLER 619 
BAKER430 
ROCKWELL 623 
JCM INDUSTRIES 414 

PIPELINE PRODUCTS, 
WTS-858E (BLUE) 
KORALLEN ENTERPRISES 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

SPOOLS, FIRE INTEGRAL CASTING, 6-HOLE PATTERN, 
HYDRANT CAST IRON CEMENT LINED & SCORED 

TAPE 2" BLACK 10 MIL 

WAA TAPE AND PRIMER 

TAPE, WARNING/ 6" WIDE, WARNING/IDENTIFICATION (NON-
IDENTIFICATION METALLIC) MARKING TAPE FOR BURIED 

FACILITIES. TRACEABLE TAPE. 

TRACER WIRE I BOXES I AMERICAN WIRE GAUGE 14 AWG 
SPLICE KIT SNAKE PIT MAGNETIZED 

DIRECT BURY SPLICE KITS 

VALVES, COMBINATION 1", 2", 4" W/STAINLESS STEEL TRIM 
AIR&VACUUM 

VALVES, AIR RELEASE, LOPE PLASTIC W/ UV INHIBITORS, BOLT 
ENCLOSURES DOWN BASE, REMOVABLE COVER W/ 

LOCK 
ENCLOSURE SIZE: 18" X 30" 
POTABLE WATER COLOR: YELLOW 

VALVES, BALL (3/4" & 1") 3/4" AND 1" BRONZE, LEVER HANDLE 
W/SWJVEL METER NUT. 1-1/2" AND 2" 
BRONZE, SHORT LEVER HANDLE. HIP X 

VALVES, BALL (11/2" & 2") 1-1/2" AND 2" BRONZE, FIP X FIP 
LEVER HANDLE 
2"TEE HEAD 

VALVES,BALL 8" AND LARGER 300# AWWA SPEC C07 
(8" & LARGER) MODEL 90RR DOUBLE RUBBER SEATED 

BALL VALVES, 250# FLANGES DUCTILE 
IRON BODIES S/S BALLS. WHEN USED 
BELOW GRADE MUST HAVE BURIED 
SERVICE WORM GEAR ACTUATERS S/S 
OPERATING NUT 

VALVES, COMPRESSION 1" METER VALVES (CURB) 300 PSI 

1 Y2 TO 2" METER VALVE (CURB) 300 PSI 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

TYLER 
RICH 
LONG BEACH 
RELIABLE 
SOUTH BAY 

CHRISTY'S 
CALPICO 
EXCOR 
TRENTON 

CALPICO, TYPE 1 
LINE-TEC, TYPE B 
T. CHRISTY ENT., TYPE 1 
TERRA TAPE, STANDARD 250 
THOR, ELAST TEC 
NORTHTOWN 

COPPERHEAD INDUSTRIES 
3M 

APCO 143C, 145C, 149C 
CRISPIN 
ARI FLOW CONTROL 
ACCESSORIES D-040 
ARV (Under Review) 

PIPELINE PRODUCTS VCAS-1830 
ARI FLOW CONTROL 
ACCESSORIES 

JONES J1908, J1913, J1966W 
FORD B11-332HB34LH, 

B11-444HB34LH 
B11-666HH67 
811-777HH67 

MCDONALDS 76101MW- SHDLB 

JONES J1905 
JONES J1900 
MCDONALDS 76101MW- SHDLB 

MUELLER 
PRATT 

JONES 
J1963 WSG, J1925 WSG 
J1975 WSG, J1939 WSG 

MATERIALS LIST 
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TYPE DESCRIPTION OF MATERIAL 

VALVES, GATE- 4" THRU 12" - NON RISING STEM - MAY BE 
RESILIENT SEAT USED-AS TAPPING VALVE 

VALVES,PLUG 4" AND LARGER, LUBRICATED 

VALVES, PLUG - SEWER 4" THRU 12" DUCTILE IRON 285 NON-
LUBRICATED 

VALVES,PRESSURE 
REDUCING 

RMWD STANDARD SPECIFICATIONS 
JULY 2016 

MANUFACTURER 

AMERICAN FLOW CONTROL 
AVK HOLIDAY FREE 

DEZURJK 

WILKINS 510XL 
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STANDARD FORMS 

ENCROACHMENT PERMIT APPLICATION 

ENCROACHMENT PERMIT 

GRANT OF RIGHT OF WAY (EXCLUSIVE) 

GRANT OF RIGHT OF WAY (NoN .. ExcLus1vE) 

NOTICE OF COMPLETION 

QUICK CLAIM DEED 

RMWD SIGNATURE BLOCK 



ENCROACHMENT PERMIT APPLICATION 

OWNERSHIP INFORMATION 
Owner Name: I Telephone No.: 

Address: 

REPRESENTATIVE INFORMATION 
Contrador: j License No.: I Telephone No.: 

Address: 

LOCATION OF PROPOSED ENCROACHMENT 
Address: 

APN: I Excavation Length: l Width: I Depth: 

If pipe is to be placed, state Size and Type: 

Surface to be cut: D Asphalt LJ Concrete 0 Dirt 

Description (Attach Drawing): 

Rainbow Municipal Water District (District) Provisions: 

The Contractor shall protect all existing improvements. Any existing improvements which are damaged or removed during 
the course of construction shall be repaired and/or replaced. All construction shall be in accordance with current District 
Standards and Specifications, approved plans, and the San Diego County Regional Standards. Construdion shall not 
block or prevent access across the easement. The Owner must notify the District Inspector five (5) days prior to starting 
work and schedule two (2) working days during construction for inspections. The hours of work within the right-of-way shall 
be 7:00 a.m. to 3:30 p.m. , Monday through Friday (excluding holidays). Upon completion of the work the applicant shall 
clean the right-of-way of all debris, trees, brush, excess materials, temporary structures and equipment. Grounds and 
landscaping shall be restored to the approval of the property owner. Approved encroachments will require an 
Encroachment Permit signed by the Owner and recorded at the County Recorder's Office. This application is subject to the 
approval of the District. 

I hereby certify that all information provided in this application is true and I have read and agree to comply with the 
conditions listed above. 

Owner Signature 

RMWD STANDARD SPECIFICATIONS 
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Date 

ENCROACHMENT PERMIT APPLICATION 



RECORDING REQUESTED BY: 

Rainbow Municipal Water District 

WHEN RECORDED RETURN TO: 

Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, California 92028 

ENCROACHMENT PERMIT NO.-----

Assessor's Parcel No.-----------

An encroachment permit is hereby issued to the Owner designated in paragraph one, 
Attachment A, as the owner of the Benefitted Property described in paragraph two, Attachment 
A, to encroach upon Rainbow Municipal Water District ("District" herein) Easement or Property 
described in paragraph three, Attachment A, as detailed in the diagram, Attachment B. 
Attachments A and B are hereby incorporated herein by this reference as though fully set forth 
at length. In consideration of the issuance of this encroachment permit, Owner hereby 
covenants and agrees, for the benefit of the District, as follows: 

1. This covenant shall run with the land and be binding upon and inure to the benefit of the 
future owners, encumbrances, successors, heirs, personal representatives, transferees, 
and assigns of District and Owner. 

2. Owner shall use and occupy the District Easement or Property only in the manner and 
for the purposes described in paragraph four, Attachment A. 

3. By accepting the benefits herein, Owner acknowledges that whatever rights and 
obligations are possessed by the District with respect to the District's Easement or 
Property shall remain and continue in full force and effect and shall in no way be 
affected by the District's issuance of this encroachment permit. 

4. This encroachment permit may be revoked by the District in its sole discretion at any 
time, or abandoned by Owner with prior written notice to the District. Owner shall 
remove any and all encroachments prior to abandonment. The Distrlct shall mail written 
notice of revocation to Owner, addressed to the Benefitted Property, which shall set 
forth the date upon which the benefits of this encroachment permit are to cease. 

5. The encroachment shall be installed and maintained in a safe and sanitary condition at 
the sole cost, risk, and responsibility of the Owner and successors in interest without 
exception, including, but not limited to, any damages to, or arising from, the 
encroachment caused by the District's maintenance or construction requirements. 

RMWD STANDARD SPECIFICATIONS 
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6. The Owner shall at all times indemnify and save the District free and harmless from and 
pay in full, any and all claims, demands, losses, damages or expenses that the District 
may sustain or incur in any manner resulting from the construction, maintenance, state 
of use, repair or presence of the encroachment installed hereunder, including any loss, 
damage or expense arising out of (1) loss or damage to property, and (2) injury to or 
death of persons; excepting any loss, damage or expense and claims for loss, damage 
or expense resulting from the sole negligent act or acts of the District, its contractors, 
officers, agents or employees. 

7. District is entitled to remove all or a portion of the Owner's encroachment in order to 
repair, replace, or install public improvements. District shall have no obligation to pay 
for or restore Owner's encroachments. 

8. Whenever it is determined by the District that the District's Easement or Property cannot 
be economically used or maintained due to the presence of the encroachment, the 
District, in its sole discretion may revoke the encroachment permit at which time Owner 
shall remove all encroachments or require the Owner to provide an alternate right-of­
way and/or to relocate the District's Easement or Property to a new alignment, all 
without cost or expense to the District. 

9. Owner agrees to indemnify and hold the District harmless from and against all claims, 
demands, costs, losses, damages, injuries, litigation, and liability arising out of or related 
to the use, construction, encroachment or maintenance done by the Owner or Owners 
agents, employees or contractors on District Easement or Property. 

10. Upon abandonment or revocation, Owner shall, at no cost to the District, return District 
Easement or Property to its pre-permit condition within the time specified in the notice of 
revocation or prior to the date of abandonment. 

11. If Owner fails to restore the District Easement or Property, the District shall have the 
right, after notice to the Owner delivered at the Benefitted Property, to restore the 
District Easement or Property to its pre-permit condition (including the removal and 
destruction of any encroachments or improvements) and Owner agrees to reimburse the 
District for the costs incurred. 

12. The Owner shall maintain a policy of liability insurance in an amount satisfactory to the 
District in order to protect the District from any potential claims which may arise from the 
encroachment. 

13. If either party is required to incur costs to enforce the provisions of this covenant, the 
prevailing party shall be entitled to full reimbursement for all costs, including reasonable 
attorney's fees. 

14. Owner agrees that Owner's duties and obligation under this covenant are a lien upon 
the Benefitted Property. Upon 30-day notice, and an opportunity to respond, the District 
may add to the tax bill of the Benefitted Property any past-due financial obligation owing 
to District arising hereunder. 
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15. Owner shall have no right to assert any claim or action against the District arising out of, 
or resulting from, improvements or any other action by the District, its officers, agents, or 
employees taken in a non-negligent manner, in accordance with the terms of this permit. 

16. Owner recognizes and understands that this encroachment permit may create a 
possessory interest subject to property taxation and that the Owner may be subject to 
the payment or property taxes levied on such interest. 

17. As a condition precedent to Owner's right to go upon the District Easement or Property, 
this permit must first be signed by the Owner, notarized, executed by the District and 
recorded with the County Recorder of the County of San Diego. The recording fee shall 
be paid by Owner. 

Approved and issued by the Rainbow Municipal Water District in Fallbrook, California, this 
__ day of _______________ _ 

AGREED AND ACCEPTED: 

By: Signature of Owner 

Print Name 

By: Signature of Owner 

Print Name 

- NOTARIZATION REQUIRED --

ISSUED: 

RAINBOW MUNICIPAL WATER DISTRICT 

By: Engineering Manager 

-- NOTARIZATION REQUIRED -

RMWD STANDARD SPECIFICATIONS 
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Date 

Date 

Date 
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ATTACHMENT A 

ENCROACHMENT PERMIT NO.--------

Assessor's Parcel No. 

PARAGRAPH ONE: 

Owner. 

PARAGRAPH TWO: 

Benefitted Property: (APN I Address) 

PARAGRAPH THREE: 

District Easement or Property: 

PARAGRAPH FOUR: 

Purpose: (Include project drawing as Attachment B) 
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RECORDING REQUESTED BY: 

Rainbow Municipal Water District 

WHEN RECORDED RETURN TO: 

Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, California 92028 

GRANT OF RIGHT OF WAY (Exclusive Only) 

NO FEE REQUIRED PER 
GOVERNMENT CODE SECTION 6103 
DEED TRANSFER TAX: S 0 
EXEMPT UNDER SEC 11922 OF 
REVENUE TAXATION CODE 

For valuable consideration 

Assessor's Parcel No. ________ _ 

--------------------------
as Granter, hereby grants to Rainbow Municipal Water District, A Municipal Corporation, organized under 
the Municipal Water District Act of 1911 as amended, as Grantee, its successors and assigns, an 
easement and right of way __ feet in width in, upon, over, under, and across the lands hereinafter 
described, to erect, install, construct, reconstruct, replace, repair, alter, operate, maintain, inspect and use 
a pipeline or pipelines for any and all purposes, together with any easement roads and appurtenances 
within the right-of-way including but not limited to conduits and cables for communication purposes, at such 
location and elevations, upon, along, over and under the hereinafter described right-of-way as Grantee 
may now or hereafter deem convenient and necessary from time to time, together with right of ingress 
thereto and egress therefrom to and along said right-of-way by a practical route or routes, in, upon, over, 
and across the hereinafter described lands, together with the right to clear and keep clear said right-of-way 
from buildings and structures. 

The lands in which said easement of right-of-way is hereby granted are situated in the County of San 
Diego, State of California, and are particularly described as follows, to wit: See Exhibit "A" 

Granter hereby also grants to grantee the temporary use of such adjacent land of Granter as is necessary 
to install the facilities provided for under the terms of the easement granted herein. 

It is further understood and agreed that no other easement or easements shall be granted on, under, over 
said strip of land by the Granter to any person, firm or corporation without the previous written consent of 
said grantee. 

Granter and successors and assigns shall not erect or construct, or permit 
to be erected or constructed, any building, fences, walls, or other structures of any kind and no trees shall 
be installed, constructed, erected, placed, planted or maintained in any portion of the easement and right­
of-way, and no shrubs or other, plants or vegetation shall be placed, planted or maintained in the portion of 
the easement and right-of-way which is included within any road, and that no changes in the alignment or 
grading of any such road will be made without prior written consent of Grantee. It is further understood and 
agreed the granter shall not drill any well or wells within the limits of said right-of-way. 

Grantee shall have the right to construct and utilize an access road within said easement and shall have 
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the right to erect, maintain and use gates in all of Grantor's fences which now cross or shall hereafter cross 
said route or routes, and to trim and cut and clear away any trees and brush whenever in its judgment the 
same shall be necessary for the convenient and safe exercise of the rights hereby granted, the right to 
transfer and assign this easement in whole or in part being hereby granted to the Grantee. 

It is also understood and agreed by the parties hereto that the Granter and successors or assigns, shall not 
increase or decrease, or permit to be increased or decreased the existing ground elevations of the above 
described right-of-way, existing at the time this document is executed, without the previous written consent 
of the Grantee. 

IN WITNESS WHEREOF, the Grantor(s) executed this instrument this __ day of _______ , ___ . 

GRANTOR: 

(Print Name) (Sign Name) 

(Print Name) (Sign Name) 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the 
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California 

County of 

) 

) 
) 

On------------'' before me, ______________ , Notary Public 

personally appeared who 
proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) is/are subscribed to 
the within instrument and acknowledged to me that he/she/they executed the same in his/her/their 
authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity 
upon behalf of which the person(s) acted, executed this instrument. 

I certify under PENAL TY OF PERJURY under the laws of the State of California that the foregoing 
paragraph is true and correct. 

WITNESS my hand and official seal. 

Signature _____________ _ 
Signature of Notary Public 
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CERTIFICATE OF ACCEPTANCE 

This is to certify that the interest in real property conveyed by the Grant of Right of Way 

dated-------

to the Rainbow Municipal Water District, organized under the Municipal Water District Act of 1911, is 

hereby accepted by order of Board of Director's Resolution No.02-13, dated July 3, 2002, authorizing the 

General Manager to accept and record Grants of Right of Way on behalf of said District. 

RAINBOW MUNICIPAL WATER DISTRICT 

Dated __________ _ By ______________ _ 

General Manager 

Project Name: ________________ _ 

Weter Allas Page No. __ Checked by·---------
Date: ________ _ 
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RECORDING REQUESTED BY: 

Rainbow Municipal Water District 

WHEN RECORDED RETURN TO: 

Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, California 92028 

GRANT OF RIGHT OF WAY (Non-Exclusive) 

NO FEE REQUIRED PER 
GOVERNMENT CODE SECTION 6103 
DEEO TRANSFER TAX: S 0 
EXEMPT UNDER SEC. 11922 OF 
REVENUE TAXATION CODE 

Assessor's Parcel No .. ________ _ 

Forvaluable~n~deration ____________________________ ~ 

as Grantor, hereby grants to Rainbow Municipal Water District, a municipal water district formed pursuant 
to the Municipal Water District Act of 1911 as amended, as Grantee, its successors and assigns, an 
easement and right of way _ feet in width in, upon, over, under, and across the lands hereinafter 
described, to erect, install, construct, reconstruct, replace, repair, alter, operate, maintain, inspect and use 
a pipeline or pipelines for any and all purposes, together with any easement roads and appurtenances 
within the right-of-way including but not limited to conduits and cables for communication purposes, at such 
location and elevations, upon, along, over and under the hereinafter described right-of-way as Grantee 
may now or hereafter deem convenient and necessary from time to time, together with right of ingress 
thereto and egress therefrom to and along said right-of-way by a practical route or routes, in, upon, over, 
and across the hereinafter described lands, together with the right to clear and keep clear said right-of-way 
from buildings and structures. 

The lands in which said easement of right-of-way is hereby granted are situated in the County of 
San Diego, State of California, and are particularly described as follows, to wit: See Exhibit "A" 

Grantor hereby also grants to grantee the temporary use of such adjacent land of Granter as is 
necessary to install the facilities provided for under the terms of the easement granted herein. 

It is further understood and agreed that no other easement or easements shall be granted on, 
under, over said strip of land by the Granter to any person, firm or corporation without the previous consent 
of said Grantee, with the exception of other utility easements and access easements granted to the 
homeowners association or its members as required by the California Bureau of Real Estate and which 
terminate upon conveyance of fee title to the underlying property to the homeowner's association and/or its 
members, so long as no utility or access easement provided for herein may or will cause or require the 
relocation, repair or alteration of any Grantee facilities, including a pipeline or pipelines, or otherwise affect 
such Grantee facilities or Grantee's access to such facilities in any way. This easement shall remain 
exclusive as to the precise location and situs of Grantee's facilities. 
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Granter and successors and assigns shall not erect or construct, or 
permit to be erected or constructed, any building, fences, walls, or other structures of any kind and no trees 
shall be installed, constructed, erected, placed, planted or maintained in any portion of the easement and 
right-of-way, and no shrubs or other, plants or vegetation shall be placed, planted or maintained in the 
portion of the easement and right-of-way which is included within any road, and that no changes in the 
alignment or grading of any such road will be made without prior written consent of Grantee. It is further 
understood and agreed the granter shall not drill any well or wells within the limits of said right-of-way. 

Grantee shall have the right to construct and utilize an access road within said easement and shall 
have the right to erect, maintain and use gates in all of Grantor's fences which now cross or shall hereafter 
cross said route or routes, and to trim and cut and clear away any trees and brush whenever in its 
judgment the same shall be necessary for the convenient and safe exercise of the rights hereby granted, 
the right to transfer and assign this easement in whole or in part being hereby granted to the Grantee. 

It is also understood and agreed by the parties hereto that the Granter and successors or assigns, shall not 
increase or decrease, or permit to be increased or decreased the existing ground elevations of the above 
described right-of-way, existing at the time this document is executed, without the previous written consent 
of the Grantee. 

IN WITNESS WHEREOF, the Grantor(s) executed this instrument this __ day of __________ . 

GRANT OR: 

(Print Name) (Sign Name) 

(Print Name) (Sign Name) 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the 
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California 

County of 

) 

) 
) 

On--------------· before me,------------• Notary Public 

personally appeared who proved to me on 
the basis of satisfactory evidence to be the person(s) whose name(s) is/are subscribed to the within 
instrument and acknowledged to me that he/she/they executed the same in his/her/their authorized 
capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity upon 
behalf of which the person(s) acted, executed this instrument. 

I certify under PENAL TY OF PERJURY under the Jaws of the State of California that the foregoing 
paragraph is true and correct. 

WITNESS my hand and official seal. 

Signature. _____________ _ 
Signature of Notary Public 
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_____ , __ , __________ , ________ _ 
CERTIFICATE OF ACCEPTANCE 

This is to certify that the interest in real property conveyed by the Grant of Right of Way 

dated ___________ from ____________________ _ 

to the Rainbow Municipal Water District, formed pursuant to the Municipal Water District Act of 1911, is 
hereby accepted by order of Board of Director's Resolution No.02-13, dated July 3, 2002, authorizing the 
General Manager to accept and record Grants of Right of Way on behalf of said District. 

RAINBOW MUNICIPAL WATER DISTRICT 

Dated __________ _ By ______________ _ 

General Manager 

Project Name:--------------------

Water Atlas Page No. __ _ Checked by: ----------- Date:------
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RECORDING REQUESTED BY: 

Rainbow Municipal Water District 

WHEN RECORDED RETURN TO: 

Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, California 92028 

EASEMENT QUITCLAIM DEED 

OE:EO TRANSFER TAX.$ NONE NO CONSIDERATION 

EXEMPT UNDER SEC 11922 REVENUE TAXATION CODE Assessor's Parcel No .. __________ _ 

For valuable consideration Rainbow Municipal Water District, A Municipal Corporation, organized under 
the Municipal Water District Act of 1911 as amended, as Granter, hereby remise, release and forever 
quitclaim to ________________________________ _ 

the following described real property: 

A portion of that certain Easement and of Right of Way recorded __ day of ,. __ _ 
as Document No.: , of Official Records, in the County of San Diego, State of 
California, being more particularly shown and described in Exhibits "A" and "8" attached hereto and 
made a part hereof. 

Rainbow Municipal Water District 

Date:. _________ _ By: ____________ _ 
District General Manager 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed 
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California ) 

County of San Diego ) 

) 

On------------' before me,--------------• Notary Public 

personally appeared who proved 
to me on the basis of satisfactory evidence to be the person(s) whose name(s) is/are subscribed to the 
within instrument and acknowledged to me that he/she/they executed the same in his/her/their authorized 
capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity upon 
behalf of which the person(s) acted, executed this instrument. 

I certify under PENAL TY OF PERJURY under the laws of the State of California that the foregoing 
paragraph is true and correct. 

WITNESS my hand and official seal. 

Signature _____________ _ 
Signature of Notary Public 
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RECORDING REQUESTED BY: 

Rainbow Municipal Water District 

WHEN RECORDED RETURN TO: 

Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, California 92028 

NOTICE OF COMPLETION 
NO FEE REQUIRED PER 
GOVERNMENT CODE SECTION 6103 

To: 

Owner: Rainbow Municipal Water District 
3707 Old Highway 395 
Fallbrook, CA 92028 

OWNER'S ESTATE OF INTEREST: 

Easement Fee Title 

Date: 

Work Order No.: 

Date of Completion: _______ _ 

Encroachment Permit ------ ------ ------
Other (describe) 

CONTRACTOR: 

Name: 

Address: ---------------------------~ 
TITLE OF PROJECT: ------------

DESCRIPTION OF PROJECT: 

LEGAL DESCRIPTION OF SITE: 

ADDRESS OF THE SITE: 
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Final payment will be made to the above contractor on or after thirty-five (35) calendar days 
from the recording date of this Notice of Completion, except where otherwise provided for by 
law. 

VERIFICATION 

I, the undersigned state that I am the of the Rainbow 
Municipal Water District, the public agency authorizing the Work of Improvement referred to in 
the foregoing Notice of Completion; that I have executed such Notice of Completion on behalf of 
such public agency and likewise make this verification on behalf of said public agency; and that 
I have read said Notice of Completion and know the contents thereof and the facts therein 
stated are true of my own knowledge. 

I declare under penalty of perjury under the laws of the State of California that the foregoing is 
true and correct. 

Date and Place 

Distribution: 
Original - County Recorder 
Copy - Contractor, Finance, Project File 
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MRAINBOW 
MU:::-::1:"~ 

3707 S. Old Highway 395 Fallbrook, CA 92028 
Water & Sewer Agency 

Date Reviewed: Engineering Manager 
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