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CITY OF RIPON 
STANDARD SPECIFICATIONS AND STANDARD DETAILS 

 
 

INTRODUCTION 
 
The purpose of these Standards is to provide certain minimum requirements to be used in 
the design and drawing of plans for public improvements such as street work, sanitary 
sewers, water lines, and storm sewers. It makes reference to, and is to be used in 
conjunction with the latest Standard Specifications of the State of California (Caltrans).  It is 
intended to serve as a guide in the preparation of contract drawings. 
 
The following standards generally represent minimum values.  The work “minimum” implies 
the lowest acceptable limit in design. 
 
These standards intend to cover only normal situations encountered in design.  It can be 
expected that many engineering problems will arise which will not be completely covered.  
Therefore, any items or situation not included shall be designed in accordance with 
accepted engineering practice, the Caltrans Standard Specifications, or as directed by the 
Ripon City Engineer. 
 
The General Conditions stated herein are written as they shall apply for projects on which 
the City of Ripon is the Owner, although they may be utilized on other projects in which the 
City is not the Owner.  
 
 
 
 
 
 
 
 

Latest Edition 
April 16, 2007 
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CITY OF RIPON STANDARD SPECIFICATIONS 

 
DETAILED SPECIFICATIONS 

 
 
 
10-00 TRENCHING AND BACKFILLING 
 
 10-01 TRENCHING  

 
10-01a Excavation:   The excavating of the trenches shall include the 
removal of all earth, rock, stone, concrete, pavement, and all other surface 
and underground materials and obstructions encountered.  All trenches 
shall be excavated true to the line and grade shown on the Plans and as 
established by the Engineer.  Trenches shall be excavated to a width of 
one and two tenths (1.2) times the external diameter of the pipe to be laid 
therein plus twelve (12) inches. 

 
10-01b Grading:   The bottom of the trench shall be graded to the exact 
grade and shape as shown on the Plan and established by the Engineer.  
The methods to be used by the Contractor to transfer the grades from the 
point established by the Engineer to the bottom of the trench shall meet the 
approval of the Engineer. 

 
Cross-cuts or bell holes of sufficient size and depth shall be excavated 
across the trench in such positions and at such location that the pipe will 
not rest upon any part of the bell or coupling at the joint.  The pipe shall be 
supported uniformly along the entire length of the pipe between the bells or 
couplings.  Cross-cut or bell holes shall not be excavated for more than six 
(6) joint lengths ahead of pipe laying. 

 
10-01c Safety:   All trenching shall be excavated in accordance with the 
latest revisions of the Trench Construction Safety Orders of the State of 
California, Department of Industrial Accident Commission, and shall be 
shored and braced when necessary. 

 
10-01d Unstable Material in Trenches:   Where mud, sand, peat or any 
other unstable material is encountered at or within three (3) inches of the 
bottom grade of any trench, such unstable material shall be removed to a 
depth of at least six (6) inches below the established grade and the trench 
brought to the established grade by the placing and thoroughly tamping in 
place a material suitable to the Engineer. 

 
10-01e Utilities:   All utility lines, conduits or structures encountered in, 
across or near the trench excavation shall be properly protected and 
supported during trench excavation.  The Contractor shall be responsible 
for any damage or injury to such pipes, conduits or structures and shall 
replace and/or repair at his own expense any such damage or injury using 
like materials as approved by the Engineer. 
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10-01f Neat Lines of Trench:   Excavation inadvertently carried below 
the established grade shall be brought to the established grade by the 
placing and compacting of suitable materials as approved by the Engineer. 

  
10-01g Transfer of Grades:   The methods to be used by the Contractor 
to transfer the grades from the control points established by the Engineer 
to the bottom of the trench shall meet the approval of the Engineer. 

 
10-01h  Pavement Saw Cut:   All pavement removals shall be made on 
straight line saw cuts a minimum of 1-1/2 inches deep.  If proposed cut line 
is less than three feet from an existing cut line, expansion joint or edge, the 
existing pavement shall be removed to cut lines, expansion joint or edge or 
as directed by the City Engineer. 

 
 10-02 DEWATERING OF TRENCH  
 

10-02a Determining Water Table Height:   The Contractor shall first visit 
the site of the work and satisfy himself and the Engineer as to the position 
of the existing groundwater table.  If, in the opinion of the Engineer, the 
groundwater table lies at an elevation high enough for interference with the 
laying of pipe, the Contractor shall, prior to the actual digging of the trench, 
dewater the area involved. 

 
10-02b Methods:   The dewatering of the area shall be accomplished by 
the installation of shallow wells with portable pumping units or alternate 
methods for wet ground construction which maintain a dry work area.  
These wells shall be at such depths as to drain the lowest point of the 
proposed line and shall be spaced along the line in sufficient number to 
insure a dry trench.  All proposed methods must be submitted to the City 
Engineer for approval. 

 
 10-03 BACKFILLING IN AREAS WITHIN STREET RIGHTS-OF-WAY  
 

10-03a Backfill Over Pipes:   No backfilling shall be done prior to the 
approval of the Engineer.  Partial backfilling shall be done by hand, using 
extreme care not to disturb the line or grade of the pipe.  The material for 
this initial backfill shall be selected from the finest earth in the excavated 
materials.  The initial backfill shall be placed and thoroughly tamped 
equally on both sides of the pipe in equal depths, as approved by the 
Engineer to a relative compaction equal to 90%.  Method for determining 
relative compaction shall be based upon ASTM dry density method. 

 
The backfill from a point three (3) feet below subgrade to subgrade shall be 
placed in accordance with Section 19-3.06, of California Standard 
Specifications and the relative compaction shall not be less than 95%, but 
the lifts may be greater than eight (8) inches, provided that compaction 
methods proposed by the Contractor are approved by the Engineer. 
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In deep trenches, the backfill from a point one (1) foot above the top of the 
pipe to a point three (3) feet below subgrade may be placed and 
compacted by flooding (must have recommendation by a geotechnical 
consultant) with water in layers not exceeding two (2) feet in depth.  The 
material comprising this backfill shall have a minimum relative compaction 
of 90%.  No jetting. 

 
10-03b Structures:   Backfill around manholes, lampholes and other 
structures shall be a homogeneous mass of material uniformly distributed 
around all parts of the structures.  The bottom portion of the backfill shall 
be placed and thoroughly tamped equally on all sides of the structure in 
equal depths, as approved by the Engineer, or flooded with water in layers 
not exceeding two (2) feet, to a point three (3) feet below subgrade.  This 
material comprising the backfill of the bottom portion shall be of relative 
compaction equal to that of the undisturbed soil adjacent to the areas to be 
backfilled.  The backfill from a point three (3) feet below subgrade to 
subgrade shall be placed in accordance with Section 19-03.06, of 
California Standard Specifications and the relative compaction shall not be 
less than 95%, but the lifts may be greater than eight (8) inches, provided 
that compaction methods proposed by the Contractor are approved by the 
Engineer. 

 
10-03c Unstable Materials:   When native material, in the opinion of the 
Engineer, is unsuitable for use as backfill, it shall be disposed of as 
directed by the Engineer and suitable imported material approved by the 
Engineer shall be furnished by the Contractor for the backfill. 

 
 10-04  BACKFILLING IN AREAS NOT WITHIN STREET RIGHTS-OF-WAY  
 

10-04a Backfill Over Pipes:   No backfilling shall be done prior to the 
approval of the Engineer.  Partial backfilling shall be done by hand, using 
extreme care not to disturb the line or grade of the pipe.  The material for 
this initial backfill and the compaction procedure shall be the same as the 
mentioned in Section 10-03a for initial backfill for pipes within street rights-
of-way. 
The remaining backfill may be placed and compacted by flooding or jetting 
with water in layers not exceeding two (2) feet in depth.  The material 
comprising this backfill shall have the same relative compaction as the 
undisturbed soil adjacent to the area to be backfilled. 

 
10-04b Structures:   Backfill around manholes and other structures shall 
be a homogeneous mass of material uniformly distributed around all parts 
of the structure.  The backfill shall be placed and thoroughly tamped 
equally on all sides of the structure in equal depths, as approved by the 
Engineer, or flooded with water in layers not exceeding two (2) feet in 
depth.  This backfill shall be of a relative compaction equal to that of the 
undisturbed soil adjacent to the areas to be backfilled. 
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 10-05 REPLACEMENT OF PAVING  
 

Whenever pavement is removed in the installation of utility lines and appurtenant 
structures within City streets, the pavement shall be replaced, after proper 
backfilling, with a minimum of six (6) inch thick asphalt concrete surface.  Base rock 
will be required equal to that which exists at the trench cut.  Driveways or other 
surfaced areas shall be resurfaced with a material of equal quality and of equal 
thickness to that which exists. 

 
 10-06  RELATIVE COMPACTION TESTING  
 

ASTM D1557 (dry density) shall be used to determine the relative compaction of 
untreated and treated soils and aggregates. 

 
This compaction method covers the determination of the relationship between the 
moisture content and density of soils and soil-aggregate mixtures. 

 
California test 216F (Caltrans) is also acceptable for determination of the relative 
compaction of untreated and treated soils and aggregates. 
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11-00 STORM SEWER CONSTRUCTION 
 
 11-01 MATERIAL  
 
  11-01a Pipe: 
 

     (1) Reinforced Concrete Pipe - Reinforced concrete pipe shall 
conform to Caltrans Section 65 and shall be Class III, unless 
otherwise shown on the Plans. 

 
(2) Cast-In-Place Concrete Pipe  (Must have special approval 

of City Engineer)- See Section 11-03 for material 
specification. 

 
(3) Smooth Interior Corrugated Polyethylene Pipe (Must have 

special approval of City Engineer)- This specification applies 
to high density polyethylene corrugated pipe with an integrally 
formed smooth waterway.  Nominal sizes for which this 
specification is applicable are 4 - 48 inch diameter.  Sizes 4 - 
36 inch (N-12) shall have a full circular cross-section, with an 
outer corrugated pipe wall and an essentially smooth inner wall 
(waterway).  Corrugations for these sizes may be either 
annular or spiral.  Sizes 42 and 48 inch (N-12 HC) shall consist 
of an essentially smooth waterway braced circumferentially 
with circular ribs which are formed simultaneously with an 
essentially smooth outer wall.  All sizes shall conform to the 
AASHTO classification "Type S" (which describes pipe with a 
smooth waterway). 

 
Pipe manufactured for this specification shall comply with the 
requirements for test methods, dimensions, and markings 
found in AASHTO Designations M252 and M294'.  Pipe and 
fittings shall be made from virgin PE compounds which 
conform with the requirements of cell class 324420C as 
defined and described in ASTM D3350. 
The minimum parallel plate stiffness values when tested in 
accordance with ASTM D2412 shall be as follows: 

 
      Diameter   Pipe Stiffness     
 
     4"   (100 Mm)  50 psi (340 kPa)   
     6"   (150 mm)  50 psi (340 kPa)   
     8"   (200 mm)  50 psi (340 kPa)   
     10" (250 mm)  50 psi (340 kPa) 
     12" (300 mm)  50 psi (340 kPa) 
     15" (375 mm)  42 psi (290 kPa)   
     24" (600 mm)  34 psi (240 kPa) 
     30" (750 mm)  28 psi (200 kPa) 
     36" (900 mm)  22 psi (1 50 kPa 
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     42" (1 050 MM)  419 psi (1 40 kPa) 
     48" (1200 mm)  17 psi (4 120 kPa) 
     18" (450 mm)  40 psi (280 kPa) 
 

The fittings shall not reduce or impair the overall integrity or 
function of the pipe line.  Fittings may be either molded or 
fabricated.  Common corrugated fittings include in-line joint 
fittings, such as couplers and reducers, and branch or 
complimentary assembly fittings such as tees, wyes, and end 
caps.  These fittings may be installed by various methods, such 
as snap-on, screw-on, bell and spigot, and wrap around.  
Couplings shall provide sufficient longitudinal strength to 
preserve pipe alignment and prevent separation at the joints.  
Only fittings supplied or recommended by the pipe 
manufacturer shall be used.  Where designated on the plans, a 
neoprene or rubber gasket shall be supplied. 

 
Installation of the pipe specified above shall be in accordance 
with CALTRANS Section 64 and ASTM Recommended 
Practice D2321.  Also note that Class 2 AB bedding shall be 
used up to the spring line in all applications of this type of pipe. 

 
All catch basin laterals are required to be 18" RGRCP.  No 
exceptions will be made. 

 
11-01b  Jointing Material for Concrete Pipe:   Cement, sand and water 
for jointing mortar shall conform to the requirements for these materials as 
specified in Section 90-2, California Standard Specifications.  Cement 
mortar shall consist of one (1) part Portland Cement and two (2) parts 
sand.  The consistency of the joint mortar shall be such that it will adhere 
readily to the pipe and can be easily squeezed out at the joints.  All mortar 
shall be used within thirty (30) minutes after mixing with water, and all parts 
of the pipe to be in contact with the mortar shall be washed clean and 
thoroughly wetted to ensure proper bond. 

 
11-01c Concrete Material For Manholes and Catch basins:   The 
concrete material for manholes and catch basins shall conform to Class B 
Portland Cement Concrete with a one and one-half (1 ½) inch maximum 
combined aggregate grading produced and mixed in accordance with 
Sections 90-2 and 90-3, California Standard Specifications. 

 
11-01d Manhole Frame and Cover and Catch basin Frame:   The 
manholes and catch basin frames and cover shall conform to ASTM 
Specifications, Serial Designation A48-62 for Gray Cast Iron. 

 
11-01e  Catch basin Grates:   All catch basin grates shall be steel black 
asphalt coated with chain and hot-dipped galvanized. 
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 11-02 PIPE INSTALLATION  
 

11-02a Laying Pipe:   Pipe laying shall begin at the lowest end of the 
trench and be laid upgrade of the trench.  The flow lines of all pipes shall 
be placed on the exact grade.  Tongue and groove pipe shall be laid with 
the groove upstream.  A shallow excavation shall be made underneath the 
pipe at the joint and the resulting space filled with mortar, into which the 
second pipe beds when laid.  The groove end of the first pipe shall be 
thoroughly cleaned with a wet brush and a layer of soft mortar applied to 
the bottom half of the groove.  The tongue end of the second pipe shall be 
thoroughly cleaned with a wet brush and while in a horizontal position, a 
layer of soft mortar shall be applied to the upper half of the tongue.  The 
tongue end of the second pipe shall then be inserted into the groove end of 
the first pipe until the mortar is squeezed out on the interior and exterior 
surfaces.  The interior surface of the pipe at the joint shall then be brushed 
smooth.  Mortar shall then be placed around the joint forming an exterior 
band.  As soon as the joint is inspected by the Engineer it shall be covered 
by damp earth to protect the fresh mortar. 

 
11-02b Manhole Installation:   Manholes shall be constructed of precast 
units, and of the dimensions shown on the Plans and shall be built or set 
true to line and grade.  Wrought Iron Steps shall be installed in the 
manholes in the number and at the locations shown on the Plans.  If no 
steps are shown on the Plans, steps shall not be required. 

 
11-02c Installation of Catch basins:   Before pouring any gutter around 
the catch basin, the exterior walls of the catch basin shall be thoroughly 
cleaned so the concrete of the gutter will securely bond to the catch basin. 
 

 11-03 CAST-IN-PLACE CONCRETE PIPE  
 

11-03a   Description:  Cast-in-place monolithic concrete pipe shall consist 
of Portland cement concrete placed in a prepared trench at the locations 
shown on the plans, as specified in these specifications and the special 
provisions, and as directed by the Engineer.  All cast-in-place concrete 
pipe shall be constructed, tested, and inspected in accordance with the 
American Concrete Institute, sections ACI 346-90 and ACI 346R-90. 
 
11-03b   Materials:   The pipe shall be constructed of Class A Portland 
cement concrete conforming to the provisions in Caltrans Section 90, 
"Portland Cement Concrete". 
 
The combined aggregates for pipes 48 inches or less in diameter shall 
conform to the grading limits for the one inch, maximum size specified in 
Caltrans Section 90-3.04, "Combined Aggregate Gradings".  For pipe 
larger than 48 inches in diameter, the combined aggregates shall conform 
to the grading limits for the 1 ½-inch, maximum size specified in the 
Caltrans Section 90-3.04. 
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Penetration shall not exceed 1 ½ inches when determined by California 
Test 533. The minimum wall thickness for the various sizes of pipe shall 
conform to the following table: 

 
  Internal  Wall 
    Diameter         Thickness 
       24" . . . . . . . . . . . . . . . . . . . . . . . .  3" 
       27" . . . . . . . . . . . . . . . . . . . . . . . .  3" 
       30" . . . . . . . . . . . . . . . . . . . . . . . .  3" 
       33" . . . . . . . . . . . . . . . . . . . . . . . . . 3 ½" 
       36" . . . . . . . . . . . . . . . . . . . . . . . . . 3 ½" 
       42" . . . . . . . . . . . . . . . . . . . . . . . . . 4" 
       48" . . . . . . . . . . . . . . . . . . . . . . . . . 5" 
       54" . . . . . . . . . . . . . . . . . . . . . . . . . 5 ½" 
       60" . . . . . . . . . . . . . . . . . . . . . . . . . 6" 
       66" . . . . . . . . . . . . . . . . . . . . . . . . . 6 ½" 
       72" . . . . . . . . . . . . . . . . . . . . . . . . . 7" 
       78" . . . . . . . . . . . . . . . . . . . . . . . . . 7 ½" 
       84" . . . . . . . . . . . . . . . . . . . . . . . . . 8" 
 

11-03c   Pipe Making Equipment:   The pipe shall be constructed with 
equipment specially designed for constructing cast-in-place monolithic 
concrete pipe.  The equipment shall be acceptable to the Engineer and the 
Contractor may be required to furnish evidence of successful operation on 
other work of the equipment he proposes to use.  Equipment not 
 
suitable to produce the quality of work required for the pipeline will not be 
permitted to operate on the work. 

 
11-03d   Excavation:   Excavation shall conform to the provisions in 
Caltrans Section 19-3, "Structure Excavation and Backfill". 
 
The trench shall be excavated to the lines and grades established by the 
Engineer.  The finished trench invert area will be shaped to the external 
diameter of the pipe and be graded to provide a full firm uniform bearing 
throughout the bottom 180 degrees of the pipe.  The trench width will not 
exceed the outside diameter of the pipe plus 2 inches to a height equal to 
the top of the pipe.  The shape and size of trench must be maintained, if 
due to sandy or poor soil conditions the proper trench cannot be 
maintained, then this type of construction will not be permitted.  For these 
unacceptable sections of trench pre-cast concrete pipe (RCP) must be 
substituted. 
 
The trench will be kept free of rocks, mud, sloughed material, debris and 
water, standing or running.  Any voids will be backfilled and compacted to 
90% relative compaction. 

 
11-03e   Construction:   All water, which may have entered the trench, 
shall be removed before constructing the pipe.  All surfaces against which 
concrete is to be placed shall be free of standing water, mud, and debris. 
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Surfaces against which concrete is to be placed shall be thoroughly 
moistened with water, if necessary, so that moisture will not be drawn from 
the freshly placed concrete. 
 
The concrete shall be placed around the full circumference of the pipe by 
means of traveling forms in one operation.  When metal forms are used 
they shall be of sufficient strength to withstand vibrating or tamping the 
concrete and to permit workmen to walk on the forms without causing 
springing or bulging at any point. 
 
The forms shall not vary more that 0.04-foot from the lower edge of a 
straightedge laid parallel to the center line of the form and shall be free of 
any holes larger that 0.05-foot in greatest dimension. 
 
The concrete shall be vibrated, rammed, tamped or worked with suitable 
appliances until the concrete has been consolidated to the maximum 
practicable density, free of rock pockets, and closes snugly against all 
surfaces of forms.  The concrete shall completely fill the form. 
 
When placing operations cease for any reason, the end of the pipe shall be 
left rough with a slope of approximately 45 degrees, with 24 inch No. 4 
dowels inserted one foot into the center of the pipe wall at approximately 
18 inch intervals.  The ends of the pipeline shall be covered with suitable 
material, to maintain a humid condition within the pipe. 
 
Construction joints used for connections to another pipe or at junction 
structures will be made by squaring off the end of the pipe.  An excavation 
will be made along the sides and bottom of the pipe to permit casting of the 
concrete collar.  The collar will have a minimum thickness of 1-1/2 times 
the wall thickness, it shall have a length of 24 inches centered on the joint. 

 
After the removal of forms, the inside of the pipe will be inspected and any 
required repairs shall be made.  All porous and fractured concrete shall be 
removed by chipping openings into the concrete pipe as directed by the 
Engineer.  The chipped openings and any holes cut in the pipe for 
inspection or to facilitate removing the forms shall be repaired by filling with 
concrete or dry patching mortar. 

 
The contractor shall conform to all applicable occupational safety and 
health standards, rules, regulations and orders established by the State of 
California.  See Standard Specification for Cast-In-Place Non-reinforced 
Concrete Pipe, Chapter 5 of ACI 346-90 for further detail. 
 
The flow line grade of the finished pipe shall not vary more than 0.10-foot 
from the grade line established by the Engineer. 
 
The finished surface of the concrete pipe shall be substantially free of 
fractures, cracks and roughness. 
 



V:\25_City of Ripon Standards\Standard Specifications\Text\STNDRDSP.doc  10

 
11-03f   Curing and Protecting Concrete:  The concrete forming the 
cast-in-place concrete pipe shall be cured by backfilling over the pipe or by 
backfilling over the pipe after application of either a waterproof membrane 
or a pigmented curing compound as provided in Caltrans Section 90-7, 
"Curing Concrete".  Hand spraying of the compound will be permitted.  
During the period following the placement of the concrete, the ends of the 
pipeline shall be covered with suitable material to maintain a humid 
condition within the pipe for a minimum of 7 days. 
 
If the Contractor elects to cure the pipe by backfilling without applying 
curing compound or membrane, the backfill material shall be placed to an 
approximate depth of one foot over the top of the pipe.  If the Contractor 
elects to cure the pipe by backfilling after application of either curing 
compound or membrane, the backfill material shall be placed to an 
approximate depth of 0.5-foot over the top of the pipe.  Under either 
method, such backfill shall be placed immediately after the concrete has 
hardened sufficiently to prevent injury to the pipe during backfilling 
operations.  Only soft, damp, and loose material shall be used for backfill 
material. 
 
The concrete pipe shall be protected as provided in Caltrans Section 90-8, 
"Protecting Concrete". 

 
11-03g  Backfill: Initial backfill shall be placed primarily to cure and protect 
the concrete, refer to ACI 346-90 Chapter 8.  Total backfill may be placed 
48 hours after the pour, yet it shall not be allowed to free fall, nor shall 
equipment be permitted on the pipe.  Water jetting of the backfill shall be 
permitted after 72 hours.  Mechanical compaction in lifts may be performed 
when the concrete has attained a strength of 2,250 psi. 
 
11-03h  Testing: The contractor shall be responsible for conducting the 
two following required tests: (1) All lines shall be televised in accordance 
with the City standard for testing sanitary sewer lines. (2)Hydrostatic test 
per the following specification: 
 
No sooner than twenty-eight days after the PIPELINE has been installed or 
when the concrete has obtained a compressive strength of 2,500 psi, the 
pipeline shall be tested.  The PIPELINE shall be tested between each 
control structure.  Fill the PIPELINE with water (not less than 50 degrees F 
in temperature) to the maximum design head (street centerline elevation) 
or 7 feet of head whichever is greater.  Maintain a full pipe for 48 hours.  If 
leaks are evident, the line shall be drained and the leaks repaired by and at 
the expense of the Contractor.  After the leaks have been repaired, refill 
the line to the aforementioned head and test for a minimum of 8 hours.  
During the test period, the leakage rate shall not exceed 750 gallons per 
inch of diameter per mile per 24 hours.  If the line fails the hydrostatic test, 
the Contractor shall drain the line, repair all imperfections, and retest the 
line as described above. 
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11-03i   Measurement:   The length of cast-in-place concrete pipe to be 
paid for will be the slope length designated by the Engineer.  Pipe placed 
in excess of the length designated will not be paid for. 
 
11-03j   Payment:   The contract price paid per linear foot for cast-in-place 
concrete pipe shall include full compensation for furnishing all labor, 
materials, tools, equipment, and incidentals, and for doing all the work 
involved in constructing the pipeline, complete in place, including structure 
excavation and loose backfill as shown on the plans, and as specified in 
these specifications and in the special provisions, and as directed by the 
Engineer. 

 
11-04 Storm Drain Televising:  All storm drain pipelines shall be televised 

regardless of material type and shall be submitted in CD format. 
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12-00 SANITARY SEWER CONSTRUCTION 

 
12-01 MATERIAL  

 
  12-01a Pipe: 
 

 (1) Clay Sewer Pipe - Vitrified clay pipe shall conform to the 
Specifications for extra strength pipe of A.S.T.M.  Designation 
C-700 and C-301. 

 
 (2) Polyvinyl Chloride (PVC) Gravity Sewer Pipe - Fittings shall 

be manufactured in accordance with A.S.T.M. D-3034, SDR--
26 minimum wall thickness.  The City Engineer may require 
special bedding standards.  Depth and soil conditions will be 
taken into consideration. 

 (3) Cast Iron & Ductile Iron Pipe - Cast iron pipe shall comply 
with ANSI A 21.6 (AWWA C106) for pipe cast in metal molds 
or ANSI A 21.8 (AWWA C108) for pipe cast in sand lined 
molds. 

 
Ductile iron pipe shall comply with ANSI A 21.51 (AWWA 
C151). 

 
12-01b   Fittings:   All wye branches and other fittings shall be of the same 
material and shall meet the same requirements as the pipe on which they 
are used.  All wye branches shall be 45 degree angle and shall be capped. 
 

  12-01c Joints: 
 

 (1) Vitrified Clay Pipe - Either polyvinyl chloride or polyurethane 
compression joints may be used.  Materials shall conform to 
A.S.T.M. Designation C-425. 

 
Joints shall contain two sealing components, one bonded to 
the outside of the spigot and the other bonded to the inside of 
the socket.  Sealing components shall be a plasticized poly-
vinyl chloride compound or polyurethane elastomer bonded to 
pipes and fittings at the pipe factory, and shall be cured to a 
uniform hardness and compressibility.  The sealing 
components shall be shaped, sized, bonded, and cured in 
such a manner as to form a tight, dense, and homogeneous 
compression coupling when the joint is assembled.  Any 
imperfection in the sealing components will be cause for 
rejection. 

 
Upon installation, the mating surfaces shall be wiped clean of 
dirt and foreign matter, then an approved lubricant shall be 
applied to the joint surfaces.  The spigot shall be positioned 
inside the socket and the joints shoved home.  For large 
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diameter pipe, a lever attachment or bar cushioned with a 
wooden block shall be used to shove the joint into place. 
 
In no case shall a bar be used on an unprotected joint surface.  
Mating surfaces shall be in tight contact with each other upon 
completion of the joint installation. 
 
Polyvinyl chloride joints may be used on curves, provided that 
the radius of curvature is not less than shown in the following 
table, unless beveled pipe or shorter lengths are provided: 

 
                                                                                        

Pipe Size, Inches Maximum Pipe 
Length, Feet 

Minimum Radius of 
Curvature, Feet 

Maximum Deflection 

6 5 100 2�00' 
8 5 100 2�00' 
8 6 115 2�00' 

10 5 185 1�33' 
10 6 220 1�33' 
12 6 215 1�20' 
12 6 260 1�20' 
15 5 275 1�03' 
15 6 330 1�03' 

 
 
Polyurethane joints may be permitted for use on curves, provided that the radius of 
curvature is not less than shown in the following table, unless beveled pipe or shorter 
lengths are provided: 
 
 

Pipe Size, Inches Maximum Pipe 
Length, Feet 

Minimum Radius of 
Curvature, Feet 

Maximum Deflection 

6 5 100 2�00' 
8 5 100 2�00' 
8 6 115 2�00' 

10 5 170 1�41' 
10 6 205 1�41' 
12 5 150 1�54' 
12 6 180 1�54' 
15 5 190 1�32' 
15 6 225 1�32' 
18 5 225 1�16' 
18 6 275 1�16' 
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21 5 265 1�06' 
21 6 315 1�06' 
24 5 240 1�12' 
24 6 290 1�12' 
27 5 270 1�04' 
27 6 325 1�04' 
30 5 300 0�58' 
30 6 360 0�58' 
33 5 275 1�03' 
33 6 330 1�03' 
36 5 295 0�59' 
36 6 355 0�59' 
39 5 325 0�54' 
39 6 385 0�54' 
42 5 345 0�50' 
42 6 415 0�50' 

 
 
 (2) Polyvinyl Chloride Sewer Pipe - 
 

1.  All joints shall be integral wall bell and spigot configuration, 
factory formed.  All rubber rings shall conform to A.S.T.M. 
F-477. 

 
2.  Reducing wyes from service laterals shall be in line bell 

and spigot type, factory molded. 
 
  3.  Assembly of all joints shall conform to A.S.T.M. P3212. 
 

4. Saddle fittings for lateral connection will be permitted; 
solvent welded. 

 
5. Manhole connections shall be by rubber ring water stop 

installed on pipe and cast in center of manhole wall or four 
(4) inches from outside face of manhole base.  Pipe 
section on water stop at manhole shall have bell flush with 
outside of manhole or no more than ten (10) inches 
outside manhole. 

 
 
Deflection Test for PVC Sewer Pipe - The Contractor shall furnish all equipment needed 
to complete this test.  The cost for the deflection test shall be included in the unit price bid 
for the sanitary sewer pipe.  Deflection test shall be conducted after the placement and 
densification of backfill. 
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Table of Allowable Deflections for PVC 

Pipe Size & Type Base I.D. Allowable Deflection Based 
on Base I.D. 

6" PVC 5.742 5½% 
8" PVC 7.665 5% 
10" PVC 9.563 5% 
12" PVC 11.361 4½% 
15" PVC 13.898 4% 
18" PVC 16.976 4% 

 
At the Contractor's expense, all locations with deflection greater than allowable shall be 
excavated, repaired or replaced, backfilled and retested. 

 
 (3) Ductile Iron Pipe - Ductile iron pipe joints shall comply with 

the following requirements for the types specified on the 
Plans. 

 
Type of Joint             Specification              .                 
Rubber Gasket Push-on Joint        ANSI A21.11 (AWWA Clll) 

   Mechanical Joint          ANSI A21.11 (AWWA Clll) 
  Flanged Joint  ANSI B16.1, B.16.2 and 
 A21.10 (AWWA CllO) 

Flanged Joint (Threaded Flanges) ANSI B2.1.                       .  
   

All rubber gasket, push-on, mechanical and flanged joint 
fittings for ductile iron pipe shall be manufactured in 
accordance with ANSI A21.10 (AWWA CllO). 

 
Slip-on Joint - The gasket and gasket seal inside the socket 
shall be wiped clean before the gasket is inserted.  A thin film 
of soft vegetable soap compound shall be applied to the 
gasket and the outside of the spigot end of the pipe.  The 
spigot shall then be positioned inside the socket and shoved 
home.  Lubricant other than that furnished with the pipe shall 
not be used unless approved by the Engineer. 
 
Mechanical Joints - The outside of the spigot and the inside of 
the socket shall be thoroughly cleaned of foreign matter.  The 
gland and gasket shall then be slipped onto the spigot end of 
the pipe.  The gasket shall be pressed evenly into the socket 
only after the spigot is seated in the socket.  The gland shall 
be brought up evenly by tightening alternately the nuts spaced 
180 degrees apart.  Bolts and nuts shall be coated with mastic 
following tightening. 

 
Flanged Joints - Flanged joints shall be firmly and fully bolted 
with machine bolts of proper size.  Full circle reinforced 
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neoprene rubber gaskets 1/16" thick shall be used at all 
flanged joints.  Bolts and nuts shall be coated with mastic 
following tightening. 

 
12-01d Cement Mortar:   Cement mortar shall consist of two (2) parts 
sand and one (1) part cement.  The mortar shall be used within thirty (30) 
minutes after the ingredients are mixed with water. 

 
12-01e  Cement:   Cement for mortar and all other purposes shall be Type 
II Portland Cement in accordance with ASTM Serial Designation C-150-60. 
 
12-01f  Sand:   Sand for mortar shall conform to the fine aggregate 
specifications of Section 90-2 of California Standard Specifications. 
 
12-01g   Water:   Water for mixing mortar shall conform to Section 90-2 of 
California Standard Specifications. 
 
12-01h   Concrete materials for Manholes, Main Line Cleanouts, and 
Encasements:   The concrete materials, the proportioning, the mixing and 
other requirements for the concrete shall be in accordance with Section 90-
2 and Section 90-3 of the California Standard Specifications for Class B 
concrete with a 3/4 inch maximum combined aggregate mix. 
 
12-01i   Manhole and Main Line Cleanout Frames and Covers:   Cast 
iron manhole and/or main line cleanout frames and covers shall be 
manufactured, tested and otherwise furnished in accordance with the 
Standard Specifications for Gray Iron Castings ASTM Serial Designation A-
48-60.  The contact surfaces of frames and covers shall be machined so as 
to produce a perfect contact around the entire seat. 
 
12-01j   Markers:   Markers for wye branches on ends of house sewer 
laterals at property lines shall be ferrous metal stakes not less than twenty-
four (24) inches long and being a flat or crimped bar not less than 1/4 inch 
thick by one (1) inch wide. 

 
 12-02  INSTALLATION OF PIPE  
 

12-02a   Handling of Pipe:   The pipe shall at all times during loading, 
unloading, moving and laying operation, be handled with care.  Only 
methods of handling as approved by the Engineer shall be used in these 
operations.  When using mechanical equipment, extreme care shall be 
used to avoid damage or scarring by placing of hooks, chains or other 
devices on the ends of the pipe. 
 
12-02b   Cleaning of Pipe:   The inside of all couplings and the matched 
ends of all pipe to be coupled, and the inside of all pipe shall be free from 
dirt, grease or other deleterious material.  The open ends of all pipe 
previously laid shall be adequately plugged whenever pipe laying 
operations are completed at the end of each work day or suspended for 
any reason. 
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12-02c   Grade and Alignment:   All pipe shall be laid true to the line and 
grade shown on the Plans.  The methods used to transfer the grade from 
the control points established by the Engineer to the point of pipe laying in 
the trench shall be subject to the approval of the Engineer.  The pipe shall 
not deviate from the established line for straight pipe alignment to the 
extent that a light placed in a lamphole or manhole cannot be clearly seen 
from the next adjacent manhole.  For lines with curved alignment the 
deviation from the established line as determined by the Engineer before 
backfilling shall not exceed one-fourth (1/4) of the inside diameter of the 
pipe.  The deviation from the established grade of the pipe shall not at any 
place exceed one-quarter (1/4) inch in any one length of pipe or at any 
point on the line. 
 

  12-02d  (1) Pipe Joints (Wedge-Lock or equal):   Before joining, each 
pipe shall be cleaned of all deleterious substances.  The 
spigot shall be firmly pressed against the seat of the bell of the 
preceding pipe.  The clay pipe and plastisol joint shall be 
protected against damage during the jointing operation. 

 
  (2) Plain End Vitrified Clay Pipe:   Before joining, each pipe 

shall be cleaned of all deleterious substances, the coupling 
shall be placed on the end of the pipe section in place, the 
next pipe section brought into the coupling insuring that the 
rubber stop ring is in contact with both sections of pipe, the 
steel compression bands shall then be tightened sufficiently to 
make a watertight joint.  The mortar sealant, if required, shall 
not be poured into the coupling housing before the sewer line 
has been tested for leakage. 

 
12-02e   Encasements:   All wye branches, certain portions of lamphole 
structures, and other piping when shown on the Plans shall be encased in 
concrete of the dimensions shown on the Plans or in the Standard Details. 

 
 12-03  SERVICE CONNECTIONS  
 

The locations of all sewer services extended to the lot shall be marked by 
placing a sewer cleanout to the ground surface at the time of backfilling.  
Said end of service shall extend a maximum of fifty-four (54) inches and a 
minimum of forty-eight (48) inches beyond the rear edge of the sidewalk in 
streets having sidewalks adjacent to the curb and shall have a maximum of 
twelve (12) inches and a minimum of six (6) inches beyond the rear edge 
of sidewalks that are separated from the curb by a planter strip. 
  
The location of every service shall be marked with an "S" directly above the 
service at the face of curb, the "S" to be one and one-half (1 ½) inches in 
height and one-quarter (1/4) inch in depth. 
  
A clean out shall be installed on the sewer service at the rear edge of 
sidewalk or within the planter strip, as applicable (see Standard Drawings 
for installation details).  Said clean out shall consist of a combination wye 
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and eighth bend riser, and clean out with plug.  The property developer 
shall provide and install the clean out and box. 
  
The location of every house sewer as measured from the next manhole 
downstream shall be stationed on the record drawings and delivered to the 
Engineer. 

 
 12-04  INFILTRATION ALLOWANCE  
 

The allowable infiltration shall not exceed 100 gallons per inch of diameter, 
per mile of pipe, per 24 hours. 

 
12-05  TESTING  

 
Cleaning and testing shall be performed just prior to asphalt paving.  
Before sewer lines are accepted, they shall be cleaned with a Wayne 
Sewer Cleaning Ball, or approved equal, and all stoppage of foreign matter 
shall be removed by the Contractor. 
 
Upon completion of cleaning, sewer lines shall be tested by either of the 
methods as outlined below. 

 
12-05a   Water Test:   The section or sections of the pipe to be tested shall 
be selected by the Engineer.  If, in any section tested, the leakage exceeds 
200 gallons per inch of diameter, per mile of pipe, per 24 hours, all pipe 
shall be tested and leakage corrected at the expense of the Contractor. 
 
The leakage test shall consist of plugging off the particular section between 
manholes and filling the section with water to a point in the upper manhole 
four (4) feet above the invert grade at the midpoint of the section being 
tested.  After the water has stood four (4) hours, the water level will be 
recorded by the Engineer.  After and additional two (2) hours, the water 
level will again be checked by the Engineer, who will calculate the leakage. 
 
Branch sewers shall be plugged at their upper end if the test head would 
cause them to overflow. 
 
Upon completion of the test, the test plugs in the sewer shall be removed. 
 
Water for the above tests will be furnished by the City of Ripon, at points to 
be designated by the Engineer.  If trucking is necessary, it shall be 
furnished by the Contractor. 
 
12-05b   Air Tests:   The section of pipe to be tested shall be isolated by 
completely blocking all outlets in the section under test.  Careful attention 
must be given to the bracing of all plugs, as the line will be under pressure.  
One of the plugs used at the manhole must be equipped for an air inlet to 
fill the line from the air compressor.  The air compressor which feeds air 
into the pipe section must be equipped to control the air entry rate and to 
prevent the pressure from exceeding 5.0 pounds per square inch.  The air 
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compressor shall be fitted with a blow-off valve set to operate a 5.0 pounds 
per square inch to prevent an increase in pressure which would be 
hazardous to the pipe line. 
 
After the pipe has been wetted, the air shall be allowed to slowly fill the 
pipe line until a constant pressure of 4.0 pounds per square inch is 
maintained.  At this point, the air compressor shall be controlled so that the 
internal pressure in the line is maintained between 4.0 and 3.5 pounds per 
square inch for at least two (2) minutes to permit the temperature of the 
entering air to equalize with the temperature of the pipe wall.  During the 
two-minute stabilization period, all of the plugs and exposed fittings shall 
be checked for tightness with a soap solution.  If leakage is found at such 
points, the pressure in the line should be released, and the plugs tightened 
to stop the leakage.  If it is necessary to bleed off the air to repair a faulty 
plug, a new two-minute interval must be allowed when the line has been 
refilled. 

 
When the temperature of the air has reached equilibrium with that of the 
pipe wall, the air source shall be disconnected.  Before disconnecting the 
air supply, the pressure shall be at 4.0 pounds per square inch.  The gauge 
is then watched until the air pressure reaches 3.5 pounds per square inch.  
When the pressure has reached 3.5, a stop watch will be started and 
stopped when the pressure has reached 2.5 pounds per square inch.  The 
time required, as shown on the watch, for the loss of 1.0 pounds per 
square inch at an average pressure of 3.0 pounds per square inch, is used 
to calculate the rate of air loss. 
 
The pipe line may be considered to have passed the air loss test 
successfully if the loss of air is not greater than a rate of 0.0030 cubic feet 
per minute per square foot of internal pipe surface.  For any reach of sewer 
being tested, the line is also acceptable when the loss of air is greater than 
0.0030 cubic feet per minute per square foot of internal pipe surface, but 
the total rate of air loss from the entire section does not exceed two (2) 
cubic feet per minute. 
 
The Contractor shall furnish all equipment needed to complete this test.  
The cost for the air test shall be included in the unit price bid for the sewer 
pipe. 

 
 12-06  BACKFILLING  
 

Backfilling shall be done as specified in Sections 10-03 and 10-04 as 
applicable. 

 
 12-07  TELEVISING OF SANITARY SEWER  
 

Following the placement and compaction of backfill and completion of other 
required testing, but just prior to the placing of pavement, the Contractor 
shall televise all sewer lines for conformance to the Plans and 
Specifications.  A CD of the televising shall be delivered to the Engineer 



V:\25_City of Ripon Standards\Standard Specifications\Text\STNDRDSP.doc  20

within a week of televising.  If defective pipes or conditions are discovered, 
they shall be corrected at no cost to the City.  Any corrective work 
proposed shall be approved by the Engineer. 
 
The City may also televise sewer lines prior to the expiration of the one 
year warranty.  If a defective condition is subsequently found, it shall be 
presumed to be caused by defective workmanship or materials.  The 
Developer and/or Contractor shall be notified and shall correct the work in 
a manner approved by the Engineer. 

 
 12-07a Defective work includes, but is not limited to: 
 
 1. Cracks or breaks in the pipe. 
   2. Joints offset more than 3/8" or 1% of the inside diameter, 

whichever is greater. 
   3. Protruding, folded or otherwise deformed gaskets. 
    4. Standing water exceeding the following (based on loss of 10% 

of the pipe area): 
 
      6"   dia.  1" 
      8"   dia.  1-1/8" 
      10" dia.  1-1/2" 
      12" dia.  1-3/4" 
      15" dia.  2-1/8" 
      18" dia.    2-5/8" 
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13-00 CURB, GUTTER AND SIDEWALK CONSTRUCTION 
 
 13-01 MATERIALS  
 

13-01a   Forms:   The forms may be either wood or metal.  The forms shall 
be equal in depth to the full depth of the concrete to be poured adjacent to 
the forms above subgrade. 
 
13-01b   Expansion Joint Material:   The expansion joint material shall 
consist of made-up felt walls with an asphaltic filler conforming to ASTM 
Serial Designation D1751-60T and shall not be less than 3/8 inch or 
greater than ½ inch in thickness.  The joint material shall be of sufficient 
depth and width to extend entirely through the concrete work involved. 
 
13-01c   Concrete Materials:   The concrete shall be Class B Portland 
Cement Concrete made with one and one-half (1 ½) inch maximum 
grading, in accordance with Section 90-3.04, California Standard 
Specifications.  Only enough water shall be added to produce a workable 
plastic mix and in no case shall the slump exceed three (3) inches when 
measured by the Standard ASTM method C143-58.  One (1) pound of 
lamp black per cubic yard of concrete shall be added to the concrete to 
produce a uniform gray color. 
 
13-01d   Dowel Bars:   Dowel bars shall consist of 5/8" x 24" plain steel 
bars manufactured in accordance with ASTM Serial Designation A15-62T, 
Billet Steel Bars for Concrete Reinforcement, hard grade. 
 
13-01e  Base Material:   The base material used under the curb, gutter 
and/or sidewalk shall be compacted to a minimum relative compaction of 
95%.  Native material may be used for a cushion if it meets the following 
requirements: 
 
The material shall be a granular, sandy nature, free of vegetation and silt or 
clay, and shall have a minimum R-Value of 50, as determined by the 
Resistance Value Test in current use by the State of California, 
Department of Transportation. 
 
13-01f   Lamp Black:   Lamp black shall conform in all respects to the 
latest revision of ASTM Serial Designation D209-47. 
 
13-01g  Dowel Wrapping Paper:   Wrapping paper shall be basic 25 
pound waxed clear paper equal in quality to "Kleerwrap" as manufactured 
by the Zellerbach Paper Company. 
 

 13-01h  Dowel Grease:   Grease for wrapping dowel bars shall be a 2A 
chassis lubricant as used in the automotive industry. 
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13-02  OBSTACLES  
 
 Removal of Obstacles:  Existing curbs, sidewalks, culverts, trees, and 

other obstacles within one (1) foot of the back of the proposed sidewalk 
shall be removed and disposed of by the Contractor. 

 
 13-03  GRADING  

 
 The native earth under the curb, gutter and sidewalk section shall be rough 

graded and then carefully finish graded after full compaction to the neat 
section and grade as shown on the Plans. 

 
 13-04  SETTING FORMS  
 
 The forms shall be set true to line and grade and shall be held rigidly and 

securely in place by means of stakes set on the outside of the forms.  The 
forms shall be kept in true alignment and to proper grade during all 
concrete placing operations. 

 
 13-05  CONCRETE  

 
 13-05a   Placing Expansion Joint Material:  The expansion joint material 

shall be placed at intervals as shown in the Standard Details so as to 
extend entirely through the concrete and shall be shaped to the cross-
section of the curb, gutter and sidewalk.  The joint material shall be held in 
a rigid position perpendicular to the plane of the curb, gutter and sidewalk 
by stakes or other adequate fastenings. 

 
 13-05b   Placing Dowels:  The dowels, if required, shall be placed as 

shown in the Standard Details.  The bars shall be heavily greased and 
wrapped with paper to prevent adhering to the concrete.  The bars shall be 
held in a parallel position with each other and parallel with the longitudinal 
axis of the curb, gutter or sidewalk by a suitable means as approved by the 
Engineer. 

 
 13-05c   Placing Concrete:  When the concrete has been placed between 

the side forms, a strike off guide shall be used to bring the surface to the 
proper section to be compacted.  The concrete shall then be thoroughly 
tamped or vibrated to secure a dense mass. 

 
  13-05d   Finishing Concrete:  After full compaction, the concrete shall be 

floated with a float and troweled smooth.  The sidewalk, curb and gutter 
shall then be broomed to give a light broom finish. 

 
  13-05e  Scoring:  The sidewalk shall be scored transversely every five (5) 

feet.  Longitudinal scores shall be as shown in the Standard Details. 
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 13-06  TESTING FLOW LINES  
 
 Immediately after the concrete has taken its initial set, the flow lines of the 

gutter shall be tested for irregularities by running water in the gutter.  
Should water form a puddle over 1/8 of an inch deep after the flow has 
ceased, the condition shall be remedied by adding or removing mortar, as 
the case may require.  The flow line of the gutter shall be kept to a uniform 
grade.  A straight edge of at least ten (10) feet in length shall be used for 
checking the flow line. 

 
13-07  CURING  

 
 Immediately after the placing of the concrete has been completed it shall 

be treated with a liquid curing agent as approved by the Engineer. 
 

13-08  TOLERANCE  
 
 The flow line of the gutter after all finishing has been completed shall not 

deviate more than one-eighth (1/8) inch from the established grade at any 
point. 

 
13-09  BACKFILL  

 
 The space back of the curb or the sidewalk shall be backfilled and 

thoroughly tamped as near as practicable to the existing natural ground 
immediately after forms have been removed. 

 
13-10  CUTTING EXISTING PAVEMENT SURFACE  

 
 When curbs, gutters and sidewalks are to be placed along an existing 

paved street, a straight line saw cut in the existing paving shall be made 
two (2) feet from and parallel with the proposed edge of the gutter.  This 
two (2) foot area shall then be paved with identical materials to those which 
were removed, or a minimum of six (6) inches of asphaltic concrete 
surfacing. 
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14-00 STREET CONSTRUCTION 
 
 14-01 MATERIAL  
 
 14-01a   Aggregate Base:  The mineral aggregate for base course shall 

conform to Section 26-1.02B, California Standard Specifications, graded 
for 3/4 inch maximum Class 2 aggregate base.   

 
 14-01b   Aggregate Subbase:  In accordance with the requirements of the 

California Standard Specifications, the subbase material shall be 
compacted to a minimum relative compaction of ninety-five percent (95%). 

 
 The material shall be of a granular, sandy nature free of vegetation and silt 

and clay, and shall have a minimum R-Value of 50, as determined by the 
Resistance Value Test in current use by the State of California, 
Department of Transportation. 

 
 14-01c   Paint Binder:  The paint binder shall consist of an asphaltic type 

emulsion as specified in Section 94, California Standard Specifications. 
 
 14-01d   Prime Coat:  The liquid asphalt for prime coat shall be CS250, 

except that if weather conditions are unusual, modifications may be made. 
 
 14-01e   Surfacing:  The surfacing shall consist of Type B asphalt concrete 

with one-half (½) inch maximum aggregate to conform to Section 39, 
California Standard Specifications.  The bituminous binder shall be a 
steam-refined asphalt having a penetration range of 85-100. 

 
 14-02  SUBGRADE  
 

 Preparation:  The subgrade shall be prepared on the existing soil after all 
existing pavement, pavement base, debris and other objectionable 
materials and rubbish have been removed.  It shall be compacted to a 
relative compaction of 95%.  Subgrade preparation will include the removal 
of or furnishing of the necessary material to bring the subgrade to the 
required grade line.  Excess material will be disposed of by the Contractor. 

 
 14-03  PLACING OF SUBBASE AND BASE COURSE  
 
 The subbase and base course shall have a compacted thickness as shown 

on the Plans and shall be placed, shaped and compacted in accordance 
with Section 26 of California Standard Specifications.  No base course 
shall be placed on any area where sewer pipes, water lines, electrical 
conduit or other conveyance conduit are to be construed until all such 
conduits have been fully completed and all backfilling fully compacted. 

 
 14-04  PLACING PRIME COAT OR PAINT BINDER  
 
 14-04a  Prime coat shall be applied in accordance with Sections 93-1.03 

and 39-4.02, California Standard Specifications. 
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 14-04b  Prime coat shall be applied at a rate of 1/4 gallon per square yard 

or as directed by the Engineer. 
 
 14-04c  Paint binder shall be applied in accordance with Sections 94-1.03 

and 39-4.02, California Standard Specifications. 
 

14-05 PLACING OF PAVEMENT  
 
 The compacted thickness of pavement shall be as shown on the Plans.  

The pavement materials shall be dried, proportioned and mixed, spread 
and compacted in accordance with Sections 39-1 through 39-7, California 
Standard Specifications. 

 
14-06 WATER FOR USE ON THE JOB  
 
 The Contractor may obtain whatever water he needs for the prosecution of 

the job from the nearest fire hydrant available to the particular portion of 
the job affected.  There will be no charge to the Contractor for the water 
utilized when on City owned projects. 

 
14-07 DUST CONTROL  
 
 The Contractor / Developer shall take necessary measures to prevent the 

agitation of dust within the areas of the work.  Regular monitoring shall be 
required.  Upon notification of excess dust the Contractor / Developer shall 
respond immediately.  If Contractor / Developer does not respond within a 
one hour time period, the City at its option may provide dust control at the 
Contractor / Developer’s expense. 

 
14-08 SEAL COAT (RUBBER LATEX)  
 
 Seal coat shall be fog, fine, medium fine, medium, coarse, or double as 

specified on the plans and in the specifications.  All seal coats shall 
conform to the provisions in Section 37-1, "Seal Coats", of the CALTRANS 
Standard Specifications and these Special Provisions. 

 
14-09 DESIGN PARAMETERS FOR ALL NEW STREETS  
 
 All new streets, whether in a new subdivision or in any other location within 

the City of Ripon, shall be designed by a consulting civil engineer or by the 
City Engineer after soil tests and traffic surveys have been conducted. 
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15-00 WATER DISTRIBUTION SYSTEM 
 
 15-01  MATERIAL  
 

 15-01a.l   Pipe, (Ductile Iron Pipe):   Ductile iron pipe for water and other 
liquids shall be furnished in the sizes, classes, grades or nominal 
thicknesses, and joint types designated on the Plans or in the Special 
Provisions. 

 
 Ductile iron pipe shall comply with ANSI A21.51 (AWWA C151) and shall 

be used on all water crossings or where required by State Health Code 
sanitary sewer water line clearance regulations.  Pipe shall utilize either 
flange, mechanical or push on rubber gasketed joints. 

 
   Pipe shall be minimum standard thickness Class 50 with standard cement 

lining (USA Std. A21.4). 
 
 Ductile iron pipe joints shall comply with the following requirements for the 

types specified on the Plans or in the Special Provisions: 
 

Type of Joint        Specifications             .                 
Rubber Gasket Push-on Joint  ANSI A21.11 (AWWA Clll) 

    Mechanical Joint    ANSI A21.11 (AWWA Clll) 
    Flanged Joint    ANSI B16.1, B.16.2 and 
        A21.10 (AWWA CllO) 

Flanged Joint (Threaded Flanges) ANSI B2.1.                      .                        
 

All rubber gasket, push-on, mechanical and flanged joint fittings for cast 
iron or ductile iron water pipe shall be manufactured in accordance with 
ANSI A21.53 (AWWA CllO) Class 350. 

 
Unless otherwise specified, the internal surfaces of ductile iron water pipe 
and fittings shall be lined with a uniform thickness of cement mortar then 
sealed with a bituminous coating in accordance with ANSI A21.4 (AWWA 
C104).  The outside surfaces of cast iron and ductile iron pipe and fittings 
for general use shall be coated with a bituminous coating 1 mil (0.0254 
mm) thick in accordance with ANSI A21.6 or ANSI A21.51. 

 
15-01a.2  Pipe, (Polyvinyl Chloride (PVC) Pipe:   Polyvinyl Chloride pipe 
shall be furnished in the classes, sizes, and grades designated on the 
Plans and Special Provisions. 
Polyvinyl Chloride pipe shall meet the requirements of AWWA C-900 
"Polyvinyl Chloride (PVC) Pressure Pipe" for pipe sizes 4" through 12", 
AWWA Class 150 minimum.  All Class 150 pipe shall meet the 
requirements of DR 18 and Class 200 pipe shall meet the requirements of 
DR 14 with cast iron O.D. 
 
For pipe sizes 14" and above, the Polyvinyl Chloride (PVC) pipe shall meet 
the requirements of AWWA C-905, Polyvinyl Chloride (PVC) Water 
Transmission Pipe, minimum class 165, DR 25.  All class 235 pipe shall 
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meet the requirements of DR 18. 
 
All pipe shall be suitable for use as a pressure conduit.  Provisions shall be 
made for expansion and contraction at each joint with an "0" ring 
elastomeric gasket seal meeting the requirements of ASTM D-3139 and F-
477.  Solvent welded joints will not be permitted.  The bell section shall be 
designed to be at least as strong as the pipe wall. 
 
Fittings for PVC pipe shall be cast iron only. 
 
The cast iron flanged fitting shall be American Standard Cast Iron Flanged 
Fitting, Class 350.  All flanged joints shall be fabricated with the use of mild 
steel square head and square nut American Standard Regular Machine 
Bolts. 

 
15-01b Gate Valves: All Gate Valves shall be in accordance with the 
following specifications: 

 
1. Valve shall conform to AWWA C509, latest revision, Standard for 

Resilient Seated Gate Valves. 
   2. Wedge shall be constructed of ductile iron, encapsulated in 

synthetic rubber. 
  3. Wedge rubber shall be molded in place and bonded to the 

ductile iron wedge, and shall not be mechanically attached with 
screws, rivets or similar fasteners. 

  4. Wedge shall seat against seating surfaces arranged 
symmetrically about the centerline of the operating stem, so that 
seating is equally effective regardless of direction of pressure 
unbalance across the wedge. 

  5. Stem shall be sealed by three 0-rings; (2) above the stem collar 
(1) below the stem collar.  Upper stem seals shall be replaceable 
with valve fully open and while being subjected to full rated 
pressure. 

 6. Waterway shall be smooth and shall have no depressions or 
cavities in seat area where foreign material can lodge and 
prevent closure or sealing. 

  7. Valve body and bonnet shall be epoxy coated, inside and out, 
with fusion-bonded epoxy.  Coatings shall conform to AWWA 
C550, latest revision, Standard for Protective Interior Coatings 
for Valves and Hydrants. 

 
15-01c Valve Boxes and Covers:  See Standard Details for valve boxes 
and covers. 

 
15-01d Mechanical Joint Restraint:  The following specifications shall be 
followed all mechanical joint connections (all mechanical joints shall be 
restrained joints): 

 
1. Grip Ring and Gland:  Ductile Iron, meet ASTM A 536-80, Grade 

65-45-12.  Grip ring is to be painted red for IPS, black for D.I. 
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and yellow for C-900 pipe. 
 
2. Gasket: Virgin SBR compounded for service. Meets ASTM D 

2000 MBA 
 710-90. 

    3. T-Bolts & Nuts: 3/4" national coarse high strength low alloy steel 
T-bolts and heavy hex nuts.  Steel meets AWWA C-111-90 
composition specification. 

 
    15-01e  Concrete for Thrust Block and Casements:  The Portland 

Cement concrete shall be Class B with one and one-half (1 ½) inch 
maximum aggregate size and shall be proportioned, mixed, placed and 
protected in accordance with Section 90, California Standard 
Specifications. 

 
    15-01f Disinfection Agent:  Disinfection agent shall be in accordance 

with AWWA C651-92 “AWWA Standard for Disinfecting Water Mains”. 
 
    15-01g Pipe and Fittings for Water Services:  The pipe, tubing, fittings, 

stops and accessories shall be as follows: 
  

     1. Water Pipe and Tubing 
 
     a. For 1" water services, use ultra high molecular weight 

(UHMW), high density polyethylene (HDPE) pipe, ASTM 
2239/PE3408, as manufactured by Driscope-pipe, 
WESFLEX, or approved equal, rated at 160 psi, SIDR-7, in 
iron pipe size (IPS). 

 
     b. For 1 ½" and 2" water services, use ultrahigh molecular 

weight (UHMW), high density polyethylene (HDPE) tube, 
ASTM D-2737/PE3408, as manufactured by Driscope-pipe, 
WESFLEX, or approved equal, rated at 200 psi, SDR-9, in 
copper tube size (CTS). 

 
     2. Corporation Stops 
 
     a. 1" HDPE pipe:  use James Jones J-3404, Ford F1101, or 

approved equal. 
 
     b. 1 ½" or 2" HDPE tube:  use James Jones J-1937, Ford 

FB1100 or approved equal. 
 

c. All fittings shall have AWWA-CC threaded inlets. 
 

 
d. All HDPE pipe and tube compression connections shall use 

manufacturer's recommended stainless steel insert. 
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     3. Ells 
 
    a. For 1" HDPE pipes, use James Jones J-2611, Ford L66-44, 

or approved equal. 
 
    b. For 1 ½" or 2" HDPE tube, use James Jones J-2611, Ford 

L44-66 for 1 ½" tube, Ford L44-77 for 2" tube, or approved 
equal. 

 
    c. All HDPE pipe and tube compression connections shall use 

manufacturer's recommended stainless steel inserts. 
 
     4. Meter Setter 
 
     a. For 1" HDPE pipe, use FORD 70-80 Series Coppersetter, 

VH74-84W-11-44 with C86-44 adapter. 
 
     b. For 1 ½" and 2" HDPE tube, 1 ½" - use FORD 70-80 Series 

Coppersetter, VBH76-86-15-11-66 with C84-66 adapter, 2" - 
use FORD 70-80 Series Coppersetter, VH74-84 W-11-44 
with C84-77 adapter. 

 
     c. All meter setter valves shall include lock wings. 
 
     d. All HDPE pipe and tube compression connections shall use 

manufacturer's recommended stainless steel inserts. 
 
    5. Service Clamp: 
 
     a. The service saddle for all sizes of water service lines shall be 

a James Jones J996, Ford S91 or approved equal, AWWA-
CC threaded outlet and a BONA-N rutter seat gasket. 

 
    6. Meter Boxes: 
 
     a. For 1" water services, use a Christy No. B-16 body or 

approved equal.  Lids shall be concrete with reading lid 
feature or cast iron for traffic exposure such as a Christy 
B16g or Christy B16-61g respectively or approved equal. 

 
     b. For 1 ½" and 2" water services, use a Christy No. B-36 body 

or approved equal.  Lids shall be concrete with a reading lid 
feature or for traffic exposure a steel cover such as a Christy 
B36g or Christy B36-61g respectively or approved equal. 

 
c. Where H-20 traffic loading is expected, a special box and lid 

such as a Christy B-1720 with ½" steel lid as approved by the 
engineer shall be used. 
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    7. Meter Idler Pipe 
 
     a. For 1" water service use a 10 3/4" long idler pipe, Ford #4 

Idler, or approved equal. 
 
     b. For 1 ½" water service, use a 13" long idler pipe, Ford #6 

Idler, or approved equal. 
 
     c. For 2" water service, use a 17" long idler pipe, Ford #7 Idler, 

or approved equal. 
 
    8. Trace Wires 
 
     a. A trace wire running from the angle curb stop back to the 

corporation stop shall be installed.  The tracer wire shall be a 
minimum #12AWG copper wire, type XHHW. 

 
   15-02 PIPE INSTALLATION  
 

 15-02a   Pipe Handling:   The pipe shall at all times during loading, 
unloading, moving and laying operation, be handled with care.  Only 
methods of handling as approved by the Engineer shall be used in these 
operations.  When using mechanical equipment, extreme care shall be 
used to avoid damage or scarring by placing of hooks, chains or other 
devices on the end of the pipe.  The Engineer shall be the judge of whether 
a pipe is seriously damaged and any pipe so classified shall be 
permanently removed from the site of the work. 

 
  15-02b  Pipe Cleaning:   The inside of all couplings and the matched ends 

of all pipe to be coupled, and the inside of all pipe, shall be free from dirt, 
grease or other deleterious material.  The open ends of all pipe previously 
laid shall be adequately plugged whenever pipe laying operations are 
completed at the end of each work day or suspended for any reason. 

 
  15-02c  Pipe Laying:   The bottom of the trench shall be carefully graded 

to the established line and grade.  Where unstable or unsuitable material is 
encountered in the bottom of the trench, the trench shall be excavated at 
least three (3) inches below the established grade and the trench refilled 
with suitable material properly compacted.  Select fine damp earth shall 
then be placed and thoroughly compacted in the bottom of the trench to 
form earth mounds under the "supporting points" of the pipe.  The mounds 
shall run at right angles across the trench and be at least six (6) inches 
under the coupling.  The pipe shall be laid in the trench supported by the 
earth mounds.  A thin thickness of a nontoxic and water soluble lubricant 
shall be applied to the entering level and back of the first machined 
shoulder of the pipe to be coupled.  The rubber rings shall be set in the 
coupling grooves, and the coupling shall be placed between the pipe ends.  
The pipe shall be moved so that the ends butt against the rubber rings.  A 
jacking or pulling device approved by the Engineer shall be used to pull the 
pipe and coupling into proper position.  An expansion space of not less 
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than 1/8 inch and not more than 1/4 inch shall be left between the ends of 
all pipes joined.  A representative of the pipe manufacturer shall be present 
when the pipe laying commences in order to ensure the proper installation 
of the pipe.  All pipe damaged during construction operations shall be 
replaced by the Contractor at his expense to the satisfaction of the 
Engineer. 

 
  15-03 TESTS AND TOLERANCES  
 

15-03a   Testing:   The test for hydrostatic pressure shall commence no 
sooner than seven (7) days after the last concrete thrust block has been 
cast with standard cement or at least after thirty-six (36) hours with high 
early strength cement, after backfilling and compacting trench to the plane 
upon which the asphalt concrete surfacing is to be placed.  These tests 
may be made whenever a section of pipe between two valves has been 
completed.  All equipment, material, devices and supplies for the test shall 
be furnished by the Contractor.  The Contractor shall take the necessary 
steps to ensure that the pipe, fittings, couplings, valves and other 
appurtenances are not displaced during the test.  The pipe shall be filled 
with water at least 24 hours prior to the time of the test.  Each section shall 
be subjected to a hydrostatic test pressure of 150 pounds to a square inch 
for two hours.  During this period of test, all pipes and joints shall be 
inspected for leaks and any leaks, failures or imperfect construction 
developed during the period of test shall be corrected by the Contractor at 
his own cost and expense. 

 
15-03b  Tolerances:   After the pressure test has been completed, the line 
shall be maintained at a sixty (60) pound per square inch operating 
pressure for a period of one week and the rate of leakage shall not exceed 
fifty (50) gallons per each inch of diameter per mile in a 24 hour period.  It 
shall be the Contractor's responsibility to locate and repair the points of line 
failure; fill, recompact the trench and retest the section of line in the event 
the line fails the leakage test. 

 
  15-04 THRUST BLOCKS  
 

Thrust blocks shall be located at the ends of mains, where bends occur, at 
tees in pipe, and at other locations where a thrust occurs.  The thrust 
blocks shall bear against unexcavated material adjacent to the trench.  The 
concrete block shall be wedge shaped and the concrete shall be kept 
behind the hub or flange of all fittings.  All fittings shall be wrapped in at 
least 3 mil plastic prior to placing thrust block.  See the Standard Details for 
thrust block sizes. 
 

  15-05 DISINFECTION OF SYSTEM  
 

All new water lines shall be completely isolated from any existing main until 
they have been tested and disinfected, as described below, to the 
satisfaction of the Engineer.  New mains may be filled from existing mains 
only by temporary tap thereto and through a system on one (1) shut-off 
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valve and two (2) check valves so arranged as to provide positive backflow 
prevention.  When the new main is properly disinfected and the isolation 
dam is removed from connection flange or other type connection is made, 
extreme care shall be exercised to prevent the entry of contamination.  
Connection fittings shall be thoroughly swabbed with an approved 
bactericide immediately prior to their installation. 
 
All disinfection of water lines shall be in accordance with AWWA C651-92 
“AWWA Standard for Disinfecting Water Mains”.  The following section 
titles are included in this AWWA standard. 

 
     Section 1:   General 
     Section 2:   Forms of Chlorine for Disinfection 
     Section 3:   Basic Disinfection Procedure 
     Section 4:   Preventive and Corrective Measures During 

Construction 
     Section 5:   Methods of Chlorination 
     Section 6:   Final Flushing 
     Section 7:   Bacteriological Tests 
     Section 8:   Redisinfection 
     Section 9:   Final Connections to Existing Mains 
     Section 10:  Disinfection Procedures When Cutting Into or Repairing 

Existing Mains  
     Section 11:  Special Procedure for Caulked Tapping Sleeves 
 

All bacteriological sampling will be taken and processed by a certified 
laboratory. 

 
  15-06  FIRE HYDRANTS  
 
   Fire hydrants shall be:  
 

 1.  Equipped with two (2) - 2 ½" (two and one-half inch) outlets, one 
(1) - 4 ½" (four and one-half inch) outlet and a 6" (six inch) 
mounting flange. 

      a.   Each outlet will be controlled by a separate valve 
      b.   All outlets will be equipped with right hand National Standard 

threads. 
    2. Placed with the 4 ½" (four and one-half inch) outlet facing the 

street. 
 3.  Placed with the center of the 4 ½" (four and one-half inch) outlet 

18"-24’’ (eighteen to twenty four inches) above the surface of the 
sidewalk or adjoining pavement. 

     4.  Painted with two (2) finish coats of Long Beach Iron Works 
yellow or light (safety) yellow (Ellis-Hilux 1145-245 or 
equivalent), any other paint shades shall be approved by the fire 
chief. 

  5.  Fusion bonded epoxy lined (interior of hydrant) with 3M Scotch-
Kote 302 or equivalent (minimum of 8 mils thickness). 

  6. Installed with tracer wire.  Tracer wire is to be wrapped around 
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the base of the fire hydrant spool and connected to the main line 
tracer wire via the fire hydrant lateral. 

 
Any/all exceptions to these specifications and all fire hydrant locations shall 
be approved, in writing, by the Fire Chief of the Ripon Consolidated Fire 
District prior to the installation of said fire hydrant. 

 
The following are "approved" fire hydrants: 

1. Clow Manufacturing, Model #960 
2. All others to be approved by the Ripon Fire Chief. 

 
    The following are “approved” break-off check valves: 

1. Long Beach Iron Works, Model #LB400 
2. All others to be approved by the Ripon Fire Chief. 

  
 15-07 BACKFILLING  
 
    Backfilling shall be done as specified in Sections 10-03 and 10-04 as 

applicable. 
 
  15-08  TRACER WIRE  
 
     A "tracer wire" shall be attached to all non-metallic water lines as follows: 
 
     This "tracer wire" shall be firmly attached to the top of all lines in the 

streets, as well as on the service lines to each lot.  The wire shall be 
continuous through all valves and fittings and, in the case of lot services, 
shall terminate at the curb valve box.  The wire shall be a minimum of 12-
gauge, coated copper. 
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16-00  NONPOTABLE WATER SYSTEM 
 
   16-01  INTRODUCTION  
 
   16-01a Purpose of Guidelines:  The purpose of these guidelines is to 

provide guidance for planning, designing, constructing, and operating 
nonpotable water systems.  The guidelines do not address the use of 
"Gray Water" or on-site treatment systems, due to the lack of quality 
control of these on-site supplies. 

 
   These guidelines are organized into six sections and are followed by 

appendices.  The first section provides a brief introduction to the non-
potable water system.  The second, third, and fourth sections provide 
essential design criteria and specifications for the construction of the offsite 
transmission, storage, pumping, and other facilities.  The fifth section 
provides essential design and operating requirements for the water user's 
on-site facilities.  The sixth section provides a description of the system 
management required to assure continued compliance with applicable 
State and local laws. 

 
   16-01b Introduction to the Non-potable Water System:  The non-

potable water systems referred to in these guidelines consist of the 
pumping, distribution, and other facilities necessary to supply non-potable 
water from its source to its point of use on the customer's property.  Non-
potable water can only be used for irrigation and industrial purposes. 

 
  16-02  TRANSMISSION / DISTRIBUTION LINES  
 

This section provides criteria for protection against the misuse of 
transmission/distribution facilities.  Cross-connection control is needed to 
prevent a non-potable main from mistakenly being connected to a potable 
system.  Therefore, the location, depth, mode of identification, and types of 
above-ground appurtenances such as air/vac assemblies, blow-offs, etc., 
should be clearly identified in order to avoid cross-connections or 
inappropriate uses with potable water use. 

 
   16-02a Pressure:  Minimum pressure at the user's meter at the peak 

demand hour is set at 10 psi less than that for the potable water supply. 
 
   16-02b Minimum Depth:  The non-potable line should be a minimum of 

12-inches below that for potable water. 
 
   16-02c Minimum Separation:  Non-potable water lines parallel to potable 

water lines should be installed at least ten feet horizontally from and one 
foot lower than the potable water lines.  Non-potable water lines should 
cross a minimum of one foot below potable water lines.  Where separations 
cannot be maintained, consult with the City Engineer for construction 
requirements. 
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    16-02d Pipe Identification: 
 
     (1) General -  All new buried transmission/distribution piping in 

the non-potable water system, including service lines, valves, 
and other appurtenances should be colored purple (Panatone 
522C) and integrally stamped/marked CAUTION:  
NONPOTABLE WATER - DO NOT DRINK. 

 
Existing potable water lines that are being converted to non-
potable use should first be accurately located and tested in 
coordination with the City Engineer's requirements.  If the 
existing lines meet approval of the City, the lines should be 
approved for non-potable distribution.  If verification of the 
existing lines is not possible, the lines should be uncovered, 
inspected, and identified prior to use.  

 
   16-02e Valve Box and Other Surface Identification: 
 
     (1) General -  Valve boxes should be the standard concrete or 

fiberglass box with a special triangular, heavy-duty cover (G4 
valve box with “NPW” embossed on lid.  All valve covers on 
offsite non-potable transmission water lines should be of non-
interchangeable shape with potable water covers and with a 
recognizable inscription cast on the top surface. 

 
     (2) Identification -  All above ground facilities should be 

consistently color-coded (purple, Panatone 512C) and marked 
to differentiate non-potable water facilities from potable water 
or wastewater facilities. 

 
   16-02f Blow-off Assemblies:  Either an in-line type or end-of-line type 

blow-off or drain assembly should be installed for removing water or 
sediment from the pipe.  The line tap for the assembly should be no closer 
than 18-inches to a valve, coupling, joint, or fitting unless it is at the end of 
the line. 

 
  16-03  CANAL WATER  
 
    16-03a If canal water is used, it will be treated to remove and prevent 

algae growth and remove suspended and settleable solids.  Chlorination 
may be required as part of the treatment system. 

 
  16-04  PUMPING  
 

The pumping facilities to distribute non-potable water will identify the type 
of water being handled, and will provide acceptable backflow protection. 
 

    16-04a Marking:  All exposed and above ground piping, fittings, pumps, 
and valves are painted purple.  In addition, all piping is identified by labels 
reading "CAUTION" NONPOTABLE WATER - DO NOT DRINK".  In a 
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fenced pump station area, at least one sign should be posted on the fence 
which can be readily seen by all operations personnel using the facility. 
 

    16-04b Surge Protection:  All systems should have proper surge 
protection facilities to prevent the loss of non-potable water through broken 
piping resulting from water hammer and pressure surges. 

 
    16-04c Sealing Water:  Any potable water used as seal water for non-

potable water pump seals should be adequately protected. 
 
 16-05 ON-SITE APPLICATIONS  
 
    16-05a Strainers at Meter/Point of Connection: 
 
     (1) General - Strainers may be required at the consumer's 

meter. 
 
     (2) Type - Strainers of the following types are generally 

satisfactory. 
 

     (A) Wye strainers:  Not recommended for below-ground (in 
vaults) installations. 

 
    (B) Basket strainers:  Suitable for above or below-ground (in 

vaults) installations. 
 
       (C) Filter strainers:  Normally used above ground on drip 

irrigation systems. 
 
      (3) Placement:  Strainers are normally the same size as the line 

and can be installed either before or after the meter. 
 

      (A)  Before meter:  Installation before the meter will protect 
the meter as well as the on-site system.  Maintenance in 
this case is the responsibility of the City. 

 
      (B)   After Meter:  Installation after the meter will not provide 

meter protection, and maintenance is the responsibility 
of the user.  Strainers can range in mesh size from 20 to 
325.  A mesh of 20 to 80 is normally adequate. 

 
    16-05b Controllers:  Controllers are used to automatically open and close 

on-site distribution valves. 
 
     (1) They should be fully automatic. 
 

     (2) They should have multiple starting times that can be selected 
for any time of day, seven (7) days a week, and should be 
equipped with moisture sensors to avoid activation during 
rainy periods. 
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     (3) Station durations should be capable of delivering water from 

one minute to 60 minutes per each start time. 
 
     (4) An appropriate sized drawing of the area served by the 

controller should be sealed in a plastic cover and placed in 
the controller and updated if the system is changed. 

     (5) Controllers of non-potable water should be color-coded to 
differentiate the non-potable water from the potable water in 
accordance with Section 16-02a(1) and Section 16-02a(2). 

 
     (6) Controllers should be labeled inside and outside, warning that 

the system is utilizing non-potable water.  The labels should 
also alert the system's owner/maintenance personnel of any 
important constraints on the operation of the system in 
accordance with Sections 16-02a(1) and Section 16-02a(2). 

 
    16-05c Backflow Protection:  Backflow protection with an approved air 

gap (AG) must be provided at the potable water service connection.  A 
reduced pressure principle device (RPPD) backflow prevention device may 
be provided only when approved by the health department and the City. 

 
     If temporary potable water connections to the non-potable water system 

are required, the connections should be protected in the same manner as a 
permanent connection.  Exceptions may be necessary under special 
circumstances, but are not allowed unless approved by the City. 

 
   16-05d Pipe Identification:  New on-site pipelines should be identified as 

non-potable water pipes by using a purple color code, Panatone 522C for 
pipe and other appurtenances, Panatone 512C for marking tapes, labels, 
signs, etc., and markings, differentiating them from potable water piping. 

 
    All piping and valves must also be appropriately labeled or continuously 

taped with appropriate identification. 
 
    When an existing potable water line is converted to non-potable usage, the 

water line should be accurately located and tested in accordance with City 
requirements.  If required, necessary actions shall be taken to bring the 
water line and appurtenances into compliance with City standards.  If 
verification of the existing line is not possible, the line should be uncovered, 
inspected, and identified prior to use. 

 
    (1) Warning Tape - A warning tape should be installed on 

pressure and/or non-pressure laterals.  A purple tape, 
Panatone 512C, with black or white lettering stating 
"CAUTION:  NONPOTABLE WATER LINE BELOW - DO 
NOT DRINK" should be fastened directly to the top of the 
pipe.  The tape should run continuously the entire length of 
the pipe and should be at least 3-inches in width. 
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     (2) Colored Pipe - The use of purple colored pipe, color 
Panatone 522C, or purple polyethylene vinyl wrap, Panatone 
512C, with the words "CAUTION:  NONPOTABLE WATER - 
DO NOT DRINK", printed on the pipe, or tape, is an 
acceptable alternative.  The warning should be stamped on 
opposite sides of the pipe, repeated every three feet. 

 
    16-05e System Identification:  The non-potable water system should be 

identified in such a manner as to differentiate it from a potable water 
system. 

 
     (1) Hose Bibs - Hose bibs are not allowed on non-potable 

irrigation systems. 
 

      (2) Lines - When potable water is being supplied to an area also 
being supplied with non-potable water, the potable water 
main should also be identified.  A purple color coded tape, 
Panatone 512C, with the words "CAUTION--DRINKING 
WATER LINE" should be fastened directly to the top of the 
potable water pipe and run continuously the entire length of 
the pipe.  This tape should be at least 3-inches in width.  The 
color code should differentiate potable water from non-
potable water. 

 
    16-05f Proximity of Utilities: 
 
     (1) Horizontal Separation - A 10-foot separation of the non-

potable water pipe should be maintained at all times between a 
potable water pipe and/or a parallel sanitary sewer system.  If a 
10-foot separation is not possible, the approval for special 
construction requirements should be obtained from the City 
Engineer.  Common trench construction is not permitted.  A 
minimum of a 4 foot horizontal separation should be maintained. 

 
     (2) Vertical Separation - The potable water pipe should be 

installed a minimum of one foot above the non-potable water 
pipe, and sanitary sewer system.  If a one foot separation is not 
possible, the approval for special construction requirements 
should be obtained from the City Engineer. 

 
    16-05g Drinking Fountains/Public Facilities:  Potable water drinking 

fountains and other public facilities should be placed so as to avoid 
contamination from non-potable water use, or otherwise protected. 

 
    Exterior drinking fountains and other public facilities should be shown and 

called out on the construction plans.  If no exterior drinking fountains, picnic 
tables, food establishments, or other public facilities are present in the 
design area, then it should be specifically stated on the plans that none are 
to exist. 
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    16-05h Construction Water:  Water trucks, hoses, drop tanks, etc. 
should be identified as containing non-potable water and not suitable for 
drinking. 

 
     (1) Permits - The use of non-potable water for construction 

purposes requires approval of the City Engineer. 
 
     (2) Uses - Non-potable water used for construction purposes 

may only be used for soil compaction during grading 
operations, dust control and consolidation and compaction of 
backfill in non-potable water, sanitary sewer, storm drain, gas 
and electric pipeline trenches.  Reclaimed water may not be 
used for water jetting and consolidation or compaction of 
backfill in potable water pipeline trenches. 

 
     (3) Equipment - Equipment operators should be instructed 

about the requirements contained herein and the potential 
health hazards involved with the use of non-potable water. 

 
Non-potable water should not be introduced into any 
domestic water piping system.  No unprotected connection 
should be made between equipment containing non-potable 
water and any part of a domestic water system. 

 
    16-05i Specific Provisions:  Some restrictions are placed on the 

operation of non-potable water systems as a matter of good practice and to 
protect public health.  The following restrictions applied by the City should 
be included in the detailed design: 

 
     (1) Runoff Conditions - Conditions which directly or indirectly 

cause a runoff outside of the approved use area are 
prohibited. 

 
     (2) Ponding Conditions - Conditions which directly or indirectly 

cause ponding (puddles of standing water) outside of or 
within the approved use area are prohibited. 

 
     (3) Overspread Conditions - Conditions which directly or 

indirectly permit windblown spray or overspread to pass 
outside of the approved use area are prohibited. 

 
     (4) Unapproved Uses - Use of non-potable water for any 

purpose other than those explicitly approved in the currently 
effective user permit issued by the City and without the prior 
knowledge and approval of the appropriate regulatory 
agencies, shall be prohibited. 

 
     (5) Reuse/Disposal in Unapproved Areas - Reuse/disposal of 

non-potable water for any purpose, including approved uses, 
in areas other than those explicitly approved in the currently 
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effective user permit issued by the City, and without the prior 
knowledge and approval of the appropriate regulatory 
agencies, shall be prohibited. 

 
     (6) Cross-Connection - Cross-connections resulting from the 

use of a non-potable water service, whether by design, 
construction practice, or system operations, shall be 
prohibited. 

 
     (7) Hose Bibs - Hose bibs on non-potable water systems are 

prohibited.  (See 16-05e(1)) 
 
     (8) Food Establishments/Public Facilities - In order to prevent 

food from being exposed to spray from the irrigation system, 
non-potable water irrigation systems should be designed to 
avoid potential contamination of hazardous water to picnic 
tables and drinking fountains see 16-05g.) 

 
   16-05j Irrigation Application Rate and Practice:  An irrigation system 

designed for non-potable water should specify type of sprinkler, placement 
of sprinkler, type of plants, etc., to be used so as to prevent runoff, ponding 
and overspread. 

 
     (1) Runoff - Non-potable water should be applied at a rate that 

does not exceed the infiltration rate of the soil.  The irrigation 
system should not be allowed to operate for a time longer 
than the landscape's water requirement.  If runoff or ponding 
occurs before the landscape's water reprogrammed with 
additional watering cycles to meet the requirements and 
prevent runoff. 

 
     (2) Irrigation Period - To the extent possible, the operation of 

the irrigation system should be during periods of minimal 
public use of the approved area.  Such periods of operation 
should remain within any general period of non-potable water 
irrigation operation specified by the City. 

 
   16-05k Equipment and Facilities:  Any equipment or facilities such as 

tanks, temporary piping or valves, and portable pumps which have been 
used with non-potable water should be cleaned and disinfected before 
removal from the approved use area for use at another job site.  This 
disinfection and cleaning should ensure the protection of the public health 
in the event of any subsequent use as approved by the agency supervisor 
and the disinfection process should be performed in his or her presence. 

 
    16-05l Warning Signs and Labels:  Warning labels should be installed 

on designated facilities such as, but not limited to, controller panels and 
wash down or blow-off hydrants on water trucks temporary construction 
services.  The labels should indicate that the system contains non-potable 
water that is unsafe to drink. 
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    Where non-potable water is used for recreational impoundments, warning 

signs should be installed to notify that the water in the impoundment is 
unsafe to drink.  A detailed plan should be prepared showing placement 
and spacing of the proposed signs.  Where non-potable water is used for 
irrigation, warning signs should be installed, and contain as a minimum, ½" 
black or white letters on a purple background notifying the public that the 
water is unsafe to drink. 

 
    Warning signs and labels should read "DO NOT DRINK--NONPOTABLE 

WATER", and should be in both English and other language(s) common to 
the particular area.  The signs should include the international system for 
do not drink. 

 
 16-06  SYSTEM MANAGEMENT  
 

Quality control, use control, operation and maintenance control, cross--
connection prevention and assurance against violation of the City's 
requirements are some of the management considerations. 

 
    16-06a Quality Control:  All non-potable water delivered to users from 

the City's facilities conform to requirements established by the appropriate 
regulatory agencies. 

 
    16-06b Control of On-site Use: 
 
     (1) On-site Use Requirements - Only after the appropriate 

applications have been filed and authorization has been 
granted by the City shall non-potable water be furnished for 
the intended uses. 

 
     (2) User Supervisor - The user should include in the application 

for non-potable water service the following information 
regarding the individual designated as user supervisor:  
name, address, and telephone number at which this 
individual or designated representative can receive 
messages during "off hours."  The agency should approve 
the designated person, or reject the designation for just 
cause.  It should be the responsibility of the user to notify the 
City of a change in designation of the user supervisor.  
Following such notification, the agency should again perform 
its evaluation. 

 
The user supervisor should be aware of the entire system 
within his or her responsibility and of all applicable conditions 
of non-potable water use.  The user supervisor should be 
responsible for the installation, operation and maintenance of 
pipelines and cross-connection equipment. 
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(4) Authorized Uses for Non-potable Water - The uses of non-
potable water may include landscape irrigation, agricultural 
irrigation, construction water, industrial process water, and 
recreational impoundment.  Each such use should be 
considered for approval by the City on a case-by-case basis. 

 
The allowed uses are in accordance with the standards of 
treatment and water quality regulations of the State.  The City 
may set forth specific requirements as conditions prior to 
approving any such uses and/or require specific prior 
approval from the appropriate regulatory agencies. 

 
     (4) Emergency Connections to Potable Water Systems - 

Permanent emergency connections to the potable water 
system are prohibited.  A temporary connection to the potable 
water system under special emergency conditions may be 
made only after the City has given specific approval in 
writing.  (See 16-05c). 

 
     (5) Responsibility for Maintenance - Unless otherwise 

specified, the user is responsible for maintaining all on-site 
facilities (downstream of the user's service meter).  Unless 
otherwise specified, all on-site facilities are under the 
ownership of parties other than the City. 

 
    16-06c Facilities Operation (Also see Appendix B): 
 
     (1) On-site Facilities--General - The operation and surveillance 

of on-site domestic water distribution and non-potable water 
distribution facilities to avoid cross-connections shall be the 
responsibility of the user. 

 
     (2) City Supervisor - The City has a designated supervisor to be 

responsible for the operation of the offsite distribution system, 
for the surveillance of all users and for the determination of 
water quality as it relates to compliance with requirements of 
the City.  The name and designated function of this individual 
is listed by the City on the service application form and is kept 
updated at the City office. 

 
The City supervisor is knowledgeable of the entire system 
and applicable conditions of non-potable water use.  The City 
supervisor should be the contract person for the City in all 
matters between the user and the City concerning the 
operation of the non-potable water system. 

 
     (3) On-site Non-potable Water Facilities - The operation and 

surveillance of all on-site non-potable water systems facilities 
is under the management of the City supervisor.  The City 
has the right to enter upon the user's premises during 
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reasonable hours for the purpose of inspecting the non-
potable facilities and their operation.  The user has the 
following responsibilities in relation to the operation of the on-
site facilities: 

 
      A. Make sure that all operations personnel are trained in and 

familiarized with the use of non-potable water. 
 
      B. Furnish the operations personnel with maintenance 

instructions, controller charts, and record drawings to 
insure proper operation in accordance with the on-site 
facilities design. 

 
      C. Prepare and submit to the City required record drawings. 
 
      D. Notify the City of any and all updates or proposed 

changes, modifications or additions to the on-site facilities.  
Changes should be approved by the City and should be 
designed and constructed according to the requirements, 
conditions and standards set forth in the City's 
requirements. 

 
      E. Insure that the non-potable water facilities remain in 

accordance with the City's requirements.  (See 16-05i). 
 
      F. Operate and control the system in order to prevent direct 

human consumption of non-potable water and to control 
and limit runoff.  The user should demonstrate 
responsibility for any and all subsequent uses of the non-
potable water. 

 
      G. Report to the City any and all failures in the non-potable 

water systems that cause an unauthorized discharge of 
non-potable water. 

 
      H. Comply with any and all applicable Federal, State and 

local statues, ordinances, regulations, contracts and 
requirements prescribed by the City.  In the event of 
violation, any charges and penalties may be applied and 
collected by the appropriate regulatory agency. 

 
      I. Install and maintain signs at all facilities. 
 
  16-06d Non-potable Water Systems:  The City will monitor and inspect 

the entire non-potable water system including both on-site and offsite 
facilities as deemed necessary.  The City, for monitoring, record keeping, 
and providing reports, has the right to enter the user's premise during 
reasonable hours.  The purpose of inspecting on-site non-potable water 
facilities and areas of non-potable water use is to assist the user in 
complying with requirements. 
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    16-06e Violations: 
 
     (1) Determination - The City reserves the right to determine 

whether a violation of the guidelines has resulted from any 
action or occurrence which is the responsibility of a user.  If 
the violation constitutes a violation of any regulatory agency 
requirement, the City should make its determination on behalf 
of the concerned regulatory agency.  If a violation is verified, 
the City should notify the user and confirm that it is corrected. 

 
     (2) Specific Violations - Specific violations should include those 

which directly cause noncompliance with any one of the 
specific prohibitions as listed in the permit issued by the City.  
However, by definition, noncompliance with any condition or 
conditions of the guidelines of the regulatory agency, whether 
willingly or by accident, should constitute a violation. 

 
     (3) Notification - It should be the responsibility of the user to 

notify the City of any and all failures in a non-potable water 
system whether or not in the user's opinion the failures 
resulted in violations.  It should also be the responsibility of 
the user to notify the City of any and all violations which occur 
as a result of the user's action, the action of the operations 
personnel, or any use of the non-potable water service.  If 
there are any doubts regarding whether a violation has 
occurred, the user should notify the City so that a 
determination can be made. 

 
Notification of failures and violations should be made as soon 
as possible or, in any event, no later than noon on the next 
regular working day following the occurrence.  Such 
notification should be made by telephone to the City's 
supervisor or designated representative. 

 
     (4) Corrective Action - If the City supervisor's investigation 

results in the determination that a violation has occurred, then 
it is the responsibility of the user to initiate corrective action.  
A timetable for completing the corrections should be 
negotiated with the City supervisor by the user, with the final 
approval of the City.  Such corrections may involve human 
factors, such as additional training or procedures 
modifications, as well as physical alterations to the system. 

 
If the corrective actions are required, the user shall submit to 
the City, in writing, a statement describing the violation or 
violations, summarizing the corrective action to be taken and 
setting forth the negotiated timetable.  This written submittal 
should be reviewed by the City supervisor.  Until the 
corrections are completed and approved by the City, the use 
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of non-potable water should continue only to the extent 
permitted by the City and other regulatory agencies. 
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17-00 STORM WATER POLLUTION PREVENTION  
The purpose of these guidelines is to provide guidance for planning, designing, 
constructing, and maintaining Storm Water Pollution Prevention (SWPP) measures.  
All SWPP measures are based on the Best Management Practices (BMP) outlined 
and detailed in the California Stormwater BMP Handbooks, written and distributed 
by the California Stormwater Quality Association (CASQA).  For a complete listing 
and explanation of all the possible BMPs to be used for storm water pollution 
prevention, refer to the BMP Handbook (January 2003). 
 
17-01 NOTICE OF INTENT,WDID, AND SWPPP  
 

All developers/builders shall submit a Notice of Intent (NOI) to the State 
Water Resources Control Board for all projects greater than 1 acre in size. 
A copy of the NOI and the WDID number issued by the state shall be 
submitted to the City of Ripon prior to the commencement of any project.  
A storm Water Pollution Prevention Plan (SWPPP) shall be submitted to 
the State and City for review prior to beginning any project. 

 
17-02 STORM DRAIN INLET PROTECTION  

 
17-02a Gravel Bag Barriers:  The gravel bag barrier is located in the 
gutter pan as shown in the standard drawings section of this book.  The 
gravel bag barrier at curb inlets shall be accompanied by sediment filter 
bag inserts.  In areas of high clay and silts, use filter fabric and gravel as 
additional filter media.  Gravel bags should be used due to their high 
permeability.  The barriers should be constructed per the standard detail 
and as follows: 

1. Use sand bag made of geotextile fabric (not burlap) and fill with ¾” 
rock or ¼” pea gravel. 

2. Construct on gently sloping street. 
3. Leave room upstream of barrier for water to pond and sediment to 

settle. 
4. Place several layers of sand bags – overlapping the bags and 

packing them tightly together. 
5. Leave gap of one bag on the top row to serve as a spillway.  Flow 

from a severe storm (e.g. 10 year storm) should not overlap the 
curb. 

 
 Materials: 

Bag Material:  Bags should be woven polypropylene, polyethylene or 
polyamide fabric or burlap; minimum unit weight of 4 ounces/yd2, 
Mullen burst strength exceeding 300 lb/in2 in conformance with the 
requirements in ASTM designation D3786, and ultraviolet stability 
exceeding 70% in conformance with the requirements in ASTM 
designation D4355. 
 
Bag Size:  Each gravel-filled bag should have a length of 18 inches, 
width of 12 inches, thickness of 3 inches, and mass of approximately 33 
lbs.  Bag dimensions are nominal, and may vary based on locally 
available material. 
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Fill Material:  Fill material should be 0.5 to 1 inch Class 2 aggregate 
base, clean and free from clay, organic matter, and other deleterious 
material, or other suitable open graded, non-cohesive, porous gravel. 

 
17-03 FIBER ROLLS  

 
A fiber roll consists of straw, flax, or other similar materials bound into a 
tight tubular roll.  Fiber rolls shall be placed at the back of 
curbs/sidewalks in subdivisions, and at the toe and face of slopes to 
intercept runoff and reduce flow velocity.  Fiber rolls shall also be used 
as check dams in unlined ditches to prevent sediment from entering the 
storm drain system. 

 
17-03a  Fiber Roll Materials:  Fiber rolls should be either prefabricated 
rolls or rolled tubes of erosion control blanket. 

 
17-03b  Assembly of Field Rolled Fiber Rolls:  Roll length of erosion 
control blanket into a tube of minimum 8 inches in diameter.  Bind roll at 
each end and every 4 ft. along length of roll with jute-type twine. 

 
17-03c  Installation:  Fiber rolls shall be staked into a 2” to 4” deep 
trench with a width equal to the diameter of the fiber roll. 

1. Drive stakes at the ends of each fiber roll and spaced 4 ft 
maximum on center. 

2. Use wood stakes with a nominal classification of ¾” by ¾” 
and minimum length of 24”. 

 
If more than one fiber roll is placed in a row, the rolls should be 
overlapped, not abutted.  For fiber rolls being placed on a slope, locate 
rolls on level contours spaced as follows: 

1. Slope inclination of 4:1 (H:V) or flatter:  Fiber rolls should be 
placed at a maximum interval of 20 feet. 

2. Slope inclination between 4:1 and 2:1 (H:V):  Fiber rolls 
should be placed at a maximum interval of 15 feet. (a closer 
spacing is more effective) 

3. Slope inclination 2:1 (H:V) or greater:  Fiber rolls should be 
placed at a maximum interval of 10 feet. (a closer spacing is 
more effective) 

The ends of the fiber roll shall be turned up slope to prevent runoff from 
going around the roll. 

 
17-04 STABILIZED CONSTRUCTION ENTRANCE / EXIT  

 
A stabilized construction access is defined by a point of entrance / exit 
to a construction site that is stabilized to reduce the tracking of mud and 
dirt onto public roads by construction vehicles.  Where traffic will be 
entering or leaving the construction site, a stabilized construction 
entrance shall be used.  The entrance shall be constructed of a pad of 
aggregate underlain with filter cloth located at any point where traffic 
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will be entering or leaving the site to or from a public right of way, street, 
alley, sidewalk, or parking area. 

 
17-04a  Design and Layout:  The stabilized entrance shall be 
constructed on level ground where possible.  It should be constructed 
with 3” to 6” diameter crushed stones at a minimum depth of 12” or as 
recommended by the soils engineer.  The length of the entrance / exit 
shall be 50 ft minimum and 15 ft minimum width.  Always limit the points 
of entrance / exit to the construction site and require that all employees, 
subcontractors, and suppliers utilize the stabilized construction access. 

 
17-05 CONCRETE WASHOUT AREAS  

 
A concrete washout shall be used to prevent and reduce the discharge 
of pollutants to storm water from concrete waste.  An area onsite shall 
be designated for performing washout activities. 

 
17-05a   Onsite Temporary Concrete Washout Facility:  Temporary 
concrete washout facilities shall be located a minimum of 50 feet from 
storm drain inlets, open drainage facilities, and watercourses.  Each 
facility should be located away from construction traffic or access areas 
to prevent disturbance or tracking. 

 
A sign should be installed adjacent to each washout facility to inform 
concrete equipment operators to utilize the proper facilities. 

 
Temporary concrete washout facilities should be constructed above 
grade or below grade at the option of the contractor.  Temporary 
concrete washout facilities should be constructed and maintained in 
sufficient quantity and size to contain all liquid and concrete waste 
generated by washout operations. 

 
Once concrete wastes are washed into the designated area and 
allowed to harden, the concrete should be broken up, removed, and 
disposed of.  Dispose of hardened concrete on a regular basis.  Holes 
or depressions or other ground disturbances caused by the removal of 
the temporary concrete washout facilities should be backfilled and 
repaired. 

 
Temporary concrete washout facilities (Type Above Grade & Type 
Below Grade) should be constructed as shown on the details in the 
standard specifications or in the CASQA BMP Handbook. 

 
17-06 STREET SWEEPING AND VACUUMING 

 
Street sweeping and vacuuming shall be performed on a daily basis 
where construction traffic is accessing the public right of way.  Visible 
sediment tacking should be swept or vacuumed on a daily basis.  Kick 
brooms or sweeper attachments are not allowed.  All sweepers must a 
have a vacuum system. 
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17-07 PORTA POTTY LOCATIONS 
 

17-07a   Storage and Disposal Procedures:  Temporary sanitary 
facilities should be located away from drainage facilities, watercourses, 
and from traffic circulation.  Sanitary facilities shall be located a 
minimum of 50 feet from any drainage inlet, manhole, swale, or basin.  
When subjected to high winds or risk of high winds, temporary sanitary 
facilities should be secured to prevent overturning.  No wastewater shall 
be discharged or buried within the project site.  Sanitary and septic 
facilities should be maintained in good working order by a licensed 
service.  Regular waste collection by a licensed hauler should be 
arranged before facilities overflow. 

 
  

17-08 SILT FENCING 
 

Silt fencing is a permeable fabric designed to intercept and slow flow of 
sediment-laden sheet flow runoff.   
 
17-08a  Material Requirements:  Silt fencing shall be woven polypropylene 
fabric with a minimum width of 36 inches.  The fabric shall conform to the 
requirements of ASTM (American Society for Testing and Materials) 
designation D4632 and have an integral reinforcement layer.  The permittivity 
of the fabric shall be between 0.1 sec-1 and 0.15 sec-1 in conformance with 
ASTM designation D4491. 
 
17-08b  Stake Requirements:  Wood stakes shall be commercial quality 
lumber and shall be 2 inches by 2 inches, and 4 feet in length.  The stakes 
shall be free from decay, splits, or cracks longer than the thickness of the 
stakes.  Maximum stake spacing is 8 feet. 
 
17-08c  Design and Layout:  The maximum length of slope draining to any 
point shall be 200 feet.  The slope of area draining to the silt fence shall be 
less that 1:1 VH.  For slopes steeper than 1:2 that contain large numbers of 
rocks or dirt clods that tend to dislodge additional protection may be 
necessary.  For any one segment of silt fencing, the drainage area should not 
exceed 1/3 acre.  
 
17-08d  Installation Requirements:  When installing silt fencing, the 
contractor shall “Key-in” the bottom of the silt fence a minimum of 12 inches, 6 
inches down, and 6 inches out.  All silt fencing shall be constructed with a set-
back of at least 3 feet from the toe of slope. 
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APPENDIX A 
 

DEFINITIONS 
 
 
 

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

 
ANSI -  American National Standards Institute. 
 
Applicant -  Any person or authorized representative, firm, corporation, association, or 

agency who applies for non-potable water service.  The successful applicant 
becomes a user. 

 
Application Rate -   The rate at which water is applied to an irrigation or construction area, 

expressed in inches per hour. 
  
Approved Use Area -  A site with well defined boundaries, designated in a user permit 

issued by the City, to receive non-potable water for an approved 
use and in conformance with regulations of all applicable regulatory 
agencies. 

 
ASTM -  American Standards for Testing Materials. 
 

 Automatic System -  Automatic controllers, valves, and associated equipment required for 
the programming of effective water application rates when using non-
potable water. 

 
AWWA -  American Water Works Association. 
 
City -  The distributor of the non-potable water. 
 
City Supervisor -   Person designated by the City who is responsible for operation and 

maintenance of the non-potable water distributed system, prevention of 
cross-connection, and surveillance of all non-potable water users. 

 
Color Codes -  Colors specified by the City to differentiate various types of facilities (i.e.:  

potable from non-potable water systems). 
 
Contractor -  A person, persons, or firm entering into a legal agreement with the City or 

applicant for the performance of work on any portion of facilities subject to 
these guidelines. 

 
Cross-Connection -  An unprotected actual or potential connection between a potable 

water system used to supply water for drinking purposes and any 
source or system containing unapproved water.  Bypass 
arrangements, jumper connections, removable sections, swivel or 
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changeover devices, or other devices through which backflow could 
occur, should be considered to be cross-connections. 

 
Gray Water -  Wastewater other than toilet and/or urinal wastes which is reused on the 

premise. 
 
Infiltration Rate -  The rate at which soil will accept water. 
 
Non-potable Water -  Any water, including reclaimed water, not meeting current potable 

water standards.  Water which is suitable for beneficial uses 
excluding human consumption.  Specifically excluded from this 
definition is "Gray Water". 

 
Non-potable Water System -  A system serving water that is considered unsafe or 

aesthetically unacceptable or human consumption. 
 
Offsite Facilities -  City's non-potable water facilities up to and including the water meter. 
 
On-site Facilities -   User's non-potable water facilities downstream from the water meter. 
 
POC -  Point of Connection 
 
Ponding -  Retention of piped water on the surface of the ground or man-made surface for 

a period of time following the cessation of an approved reclaimed water use 
activity such that potential hazard to the public health may result. 

 
Potable Water -  Water which is pure and wholesome, will not endanger the lives or health 

of human beings, and conforms to the quality standards of Federal, State 
and local authorities. 

 
Potable Water System - System serving potable water. 
 
PVC Pipe -  Polyvinyl chloride pipe. 
 
Reclaimed Water -   Water which, as a result of treatment of domestic wastewater, is 

suitable for a direct beneficial use or a controlled use that would not 
otherwise occur.  Specifically excluded from this definition is "Gray 
Water". 

 
Record (as-built) Drawings -  Engineering plans that correctly show (1) all on-site and 

offsite non-potable water facilities as constructed or modified 
and (2) all potable water lines and sewage lines. 

 
Reduced Pressure Principle -  A backflow preventer incorporating not less than two check 
Backflow Prevention  valves, an automatically  operated differential relief valve 
Device (RPPD)   located between the two check valves, a  tightly  closing  

shut-off valve on each side of the check valve assembly, 
and equipped with necessary test cocks for testing. 
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Regulatory Agency - Those public agencies legally constituted by the State to protect 
health and water quality. 

 
Runoff -  Flow of water along the surface of the ground or other natural or manmade 

surfaces, including but not limited to pedestrian walkways, streets, playground 
surfaces, and grassy slopes. 

 
Sealing Water -  Independent water supplies to pump seals which provide sufficient sealing 

pressure and priming. 
 
Spray Irrigation -  Application of water for irrigation by spraying. 
 
Unauthorized Discharge -  Any release of non-potable water that violates the regulations 

of the agency or any and all applicable Federal, State, or local 
statutes, regulations, ordinances, and contracts. 

 
User (customer) -  Any person, firm, corporation, association or agency receiving non-

potable water service. 
 
User Permit -  A permit issued by the City to the applicant after the satisfactory completion 

of the procedure set forth in these guidelines.  This permit constitutes a 
service agreement which legally binds the user to all applicable regulatory 
agencies' requirements. 

 
User Supervisor -  A qualified person designated by the user (customer) and approved by 

the City who should be responsible for the installation, operation, and 
maintenance of the user on-site facilities, the prevention of cross-
connection, and compliance with the local agency. 

 
Windblown Spray -  Dispersed, airborne particles of water capable of being transmitted 

through the air to a location other than that for which the direct 
application of reclaimed water is approved. 
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APPENDIX B  
 

ADMINISTRATIVE PROCEDURES 
 
 
B-01 GENERAL  
 
The following describes the required procedure for an applicant to obtain service from the 
city for the proposed service area and to obtain approval for construction of facilities to be 
dedicated for operation and maintenance by the City. 
 
B-02 PRELIMINARY INVESTIGATION  
 
The user should meet with the City at the earliest possible date to determine whether the 
property to be developed is within the City's non-potable service boundaries.  At this time, 
the availability of existing facilities should also be reviewed (It should be the responsibility of 
the user to request confirmation that the City has sufficient capacity).  In some areas, a 
preliminary feasibility investigation and report may be necessary.  The user should file 
directly with the City supervisor, a map describing the area to be served, the tentative tract 
map, plot plans, preliminary prints of streets, construction plans and such other materials as 
the City may request for use in its investigation. 
 
B-03 SERVICE APPLICATION  
 
An application for non-potable water service should be submitted to the City only after the 
City has received a report of preliminary investigation accepting the feasibility of the 
proposed service.  Approval for service shall be indicated by the City by issuing a user 
permit to the applicant.  The user permit shall come into force only after construction of the 
subject project is completed and final acceptance has been granted by the City and 
approval for service start-up given. 
 
The application for non-potable water service should be made in writing and signed by the 
user, who may be the owner or authorized representative.  The application form is furnished 
by the City and requests information concerning the applicant's company, the user's 
relationship to the subject property as legal owner, tenant, or lessee; the type of non-potable 
water use; a boundary description of the property to be served; the purpose for which the 
properties are to be served; the purpose for which the property is to be used; the estimated 
consumption of non-potable water; the designation of user supervisor; and any special 
conditions for service pursuant to these guidelines.  Certain technical information derived 
from the design and peculiar to the type of non-potable water use may also be requested. 
 
Upon receipt of an application, the City will review the application and make such 
investigation as deemed necessary.  The City may prescribe specific requirements in writing 
to the user as to the design of the facilities, the manner of construction, the method of 
operations and the conditions of service.  An evaluation should be performed which will 
establish that all information included on the form is consistent with the guidelines and the 
applicable requirements of the regulatory agencies. 
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B-04 CONTROL OF DESIGN  
 
The City shall approve all non-potable water system designs. 
 

B-04a Offsite Facilities:  The design of any portion of the offsite facilities and the 
preparation of plans and construction specifications shall be approved by an 
engineer registered by the State. 

 
 It is the responsibility of the user to meet with the City in order to determine 

what requirements, if any, there may be for phasing stages of non-potable 
water distribution line installation.  It also is the responsibility of the user to 
coordinate its activities with those of the City in the development of mains for 
the non-potable water distribution system. 

 
 The City reserves the right to determine the size of the service connection 

and also the kind and size of all appurtenances to the service including 
pressure reducing valve and water meter.  The City will make the service 
connection and install the meter with its own personnel or through contracted 
labor.  All pressure reducing valves are to be installed and maintained by the 
user. 

 
 Other design requirements for offsite facilities are found in the City's design 

specifications.  AWWA, ANSI and ASTM Standards are to be used for all 
materials. 

 
  B-04b On-site Facilities:  The design of the on-site facilities and the preparation of 

plans and construction specifications are the responsibility of a landscape 
architect or engineer registered with the State. 

 
   In those areas where water is not immediately available for use when the 

design area is ready for construction, the on-site facilities should 
nevertheless be designed to use non-potable water.  Provisions should be 
made and these guidelines followed to allow for connection to the non-
potable water system when it becomes available.  In the interim, potable 
water should be supplied to the on-site facilities through an approved 
temporary potable water connection.  An approved reduced pressure 
backflow prevention device is required as long as the on-site facility is using 
potable water.  This device shall be provided and installed by the user to the 
satisfaction of the City. 

 
   Only when the City makes the connection to the non-potable water system 

can the user remove the backflow preventer.  All points of connection to the 
City's offsite facilities are to be determined by the City. 

 
   The on-site facilities are designed to meet the peak moisture demand of all 

plant materials used within the design area and to apply irrigation water in a 
manner compatible with the infiltration rates of the soil types within the 
approved use area.  Infiltration rates are to be included with the design.  The 
irrigation system should be designed to prevent discharge onto areas which 
are not approved for use and to prevent ponding and/or runoff. 
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   Other design requirements for on-site facilities can be found in the City's 

design specifications. 
 
  B-04c Construction Water Facilities:  Service connections for the construction 

use of non-potable water are provided by the City at locations convenient to 
the user but at the discretion of the City.  The service includes a valved 
connection to a non-potable water distribution main and a water meter 
whose capacity is determined by the City from information supplied by the 
user in the user permit application.  The City will make the connection to the 
main and install the meter. 

 
  B-04d Conversion of Existing Facilities to Non-potable Water:  All facilities 

converted from a potable to a non-potable facility shall conform to these 
guidelines.  The facilities to be converted should be investigated in detail, 
including review of any record drawings, preparation of required reports and 
determinations by the City of measures necessary to bring the system into 
full compliance with guidelines. 

 
   The plans and specifications for the converted shall be submitted to and 

reviewed by the City. 
 
B-05 EXAMPLE DESIGN AND INSPECTION CONTROL PROCEDURES  
 

The following design and inspection control procedures should be considered as a 
guideline. 

 
  B-05a Master Development Plan:  Before the City can issue a preliminary will-

serve letter for a proposed development, the user should submit two sets of 
tentative master development plans showing the plan of the proposed non-
potable water system for review and approval by the City.  The City, when 
reviewing a preliminary non-potable water system design for the planned 
development, will take into consideration the following: 

 
   (1) Existing non-potable water transmission main locations and sizes. 
 
   (2) City's non-potable water master development plan. 
 
   (3) City's design specifications. 
 
   (4) Applicant's irrigation requirements. 
 
   The City will return the "red-lined" copy of the reviewed master development 

plan to the applicant showing any corrections and/or comments.  The master 
development plan, as corrected, shall then be considered approved by the 
City; however, the user must make the corrections noted and resubmit two 
sets of the revised plans to the City. 
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  B-05b Improvement Plans:  The user shall submit to the City two sets of each of 
offsite and on-site (individual tract) non-potable water system improvement 
plans for review and approval.  The City will return one "red-lined" set of the 
reviewed improvement plans to the user showing any corrections and/or 
comments.  The user shall make the corrections noted, respond to the City's 
comments appropriately and provide the City with copies of the required 
easements to the City if recorded by separate instrument.  Upon completing 
these requirements to the satisfaction of the City, the user shall bring the 
original drawings to the City for signature of approval.  Four sets of 
completely signed and approved non-potable water system improvement 
plans shall be furnished to the City at least two working days before the 
required pre-construction conference prior to commencing work. 

 
  B-05c Pre-construction Conference:  A pre-construction conference should be 

held at least 24 hours before starting construction.  The contractor's working 
foreman and/or job superintendent, the user's tract superintendent and the 
City's engineer and inspector should be present.  The purpose of this 
meeting is to resolve any questions on City specification requirements to 
obtain the contractor's construction procedural schedule, and to disclose and 
discuss any known circumstances that might affect job installation. 

 
  B-05d Inspection of Work:  All work will be subject to inspection by the City and 

shall be left open and uncovered until approved by the City. 
 
  B-05e City Authority:  The City shall at all times have access to the work during 

construction and be provided reasonable assistance for ascertaining full 
knowledge regarding the process, workmanship and character of materials 
used and employed in the work.  No pipe, fittings or other materials should 
be installed or backfilled until inspected and approved by the City.  The 
contractor shall give due notice to the City inspector in advance of backfilling 
as well as all other inspection phases so that proper inspection may be 
provided.  Inspection of the work shall not relieve the contractor any 
obligations to complete the work as prescribed by the City.  Defective work 
shall be made good before any testing of final inspection will be permitted.  
Any defective work or unsuitable materials may be rejected notwithstanding 
the fact that such defective work and unsuitable materials had been 
previously overlooked by the City.  The City has the authority to suspend the 
work wholly or in part for such time as it may deem necessary due to the 
failure of the contractor to carry out orders given by the City inspector or to 
perform any provisions of the plans and specifications.  The contractor shall 
immediately comply with the written order of the City to suspend the work 
wholly or in part.  The work should be resumed only when methods or 
defective work are corrected as ordered and approved in writing by the City. 

 
  B-05f Final Inspection:  Before final acceptance, the City inspector, accompanied 

by the contractor's superintendent or foreman, will make a final inspection of 
all work. 
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B-06 GRANTING OF EASEMENT TO THE CITY  
 

Prior to the City's signing the improvement plans for the non-potable water facilities 
required to serve the area for which user has requested service from the City, the 
user should have prepared, processed, granted recorded and conveyed to the City 
all easements required by the City for operating, maintaining, modifying or replacing 
the facilities.  All easements shall be recorded with the local county recorder. 

 
B-07 DEDICATION OF OFF-SITE FACILITIES TO CITY  
 

Upon completion of off-site facilities and final inspection of all work, the user shall file 
a request for dedication to and formal acceptance of the facilities by the City. 

 
B-08 GUARANTEES  
 

The user is responsible for any and all repairs and replacement to City facilities for a 
period of one year from the date of acceptance without expense whatsoever to the 
City.  In the event the user fails to comply with the aforementioned conditions, the 
City is authorized to proceed to have the defects repaired and made good at the 
expense of the user who will be required to pay the cost and charges including 
attorney fees and other incidental costs involved thereof, immediately upon demand. 

 
B-09 ISSUING OF USER PERMIT (SERVICE AGREEMENT)  
 

The user permit issued by the City to the user constitutes a legally binding service 
agreement between the two parties.  The user permit incorporates these guidelines 
and any additional requirements prescribed by the City to ensure continued operation 
of the non-potable water system or to protect the public health.  The City will assign 
an accounting number to each permit issued. 

 
B-10 ESTABLISHING SERVICE CONNECTIONS  

 
Following the completion of construction and/or installation of the non-potable water 
facilities and the submittal and approval of record documents accompanied by all 
requisite fees for installation and connection, the City will install the service 
connection. 

 
B-11 SERVICE START UP  
 

   Following final acceptance of the project by the City, the user should request service 
start-up.  The City, upon receipt of such request will set the meter and turn on the 
service.  
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Tc (min.) Intensity (iphr) Tc (min.) Intensity (iphr)
2 6.871 2 4.382
4 4.648 4 2.97
6 3.698 6 2.366

LAND USE TYPE 8 3.144 LAND USE TYPE 8 2.014
INDUSTRIAL 10 2.773 INDUSTRIAL 10 1.777

COMMERCIAL 15 2.206 COMMERCIAL 15 1.415
MULTI - FAMILY 20 1.876 MULTI - FAMILY 20 1.204

SINGLE - FAMILY 25 1.654 SINGLE - FAMILY 25 1.063
SCHOOLS 25 1.654 SCHOOLS 25 1.063

PARKS & AGG. 30 1.492 PARKS & AGG. 30 0.959
Tc Hours 40 1.269 Tc Hours 40 0.816

1 60 1.01 1 60 0.65
2 120 0.683 2 120 0.441
3 180 0.543 3 180 0.351
4 240 0.462 4 240 0.299
5 300 0.407 5 300 0.264
6 360 0.368 6 360 0.238
7 420 0.337 7 420 0.218
8 480 0.313 8 480 0.203
9 540 0.293 9 540 0.19

10 600 0.276 10 600 0.179
11 660 0.261 11 660 0.169
12 720 0.249 12 720 0.161
13 780 0.238 13 780 0.154
14 840 0.228 14 840 0.148
15 900 0.219 15 900 0.142
16 960 0.211 16 960 0.137
17 1020 0.204 17 1020 0.133
18 1080 0.198 18 1080 0.129
19 1140 0.192 19 1140 0.125
20 1200 0.186 20 1200 0.121
21 1260 0.181 21 1260 0.118
22 1320 0.177 22 1320 0.115
23 1380 0.172 23 1380 0.112

24 HR / 1 Day 1440 0.168 24 HR / 1 Day 1440 0.109
48 HR / 2 Days 2880 0.114 48 HR / 2 Days 2880 0.074

10.1557/Tc 0.5638 6.464/Tc 0.5609

Tc = Time of Concentration
iphr = Rainfall Intensity in Inches Per Hour

RAINFALL INTENSITY CURVE

10 YEAR STORM100 YEAR STORM
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