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1.27 Sand and Grease Interceptors   

Sand and grease interceptors shall be constructed in accordance with the Standard 
Drawings of these Specifications and the Plans as specified and directed by the Engineer. 

1.28 Separation Criteria  

All sanitary sewers and water mains shall meet the separation standards of the "California 
Waterworks Standards" contained in Section 6403, Title 22 of the California 
Administrative Code, or shall be installed in accordance with alternate construction criteria 
as specified therein. 

1.29 As-Built Plans  

The Contractor shall have on the project site, at all times, an up-to-date record of the work 
being performed.  At the completion of any construction, installation, modification, 
additional, or deletion of any water or sewer facility, the Contractor shall furnish RCWD 
with a reproducible copy and an electronic copy of the Record Construction Drawings in 
PDF format. 

1.30 Applicable Fee Structure(s)  

All applicable fee structures are due and payable to the office of the Root Creek Water 
District. 

Administration, Legal & Engineering Fees: 

RCWD will charge applicants for costs associated with processing of requests for service. 

Connection Fees: 

Connection fees for water and sewer service are established by the Board of Directors 
pursuant to an adopted Capital Facilities Plan.  The adopted plan is available for review 
at RCWD office.   

Annexation Fees: 

Annexation fees will be determined on an individual basis. 

Inspection Fees: 

RCWD shall charge the applicant for costs incurred for construction review of 
improvements to be constructed and offered for dedication to RCWD.   
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2.2.8 Curb Markings 

The Contractor shall mark the location of the end of the house branch by chiseling an ``S'' 
mark on the curb face, if one exists.. 

2.3 Alignment  

Pipes will be point to point with straight lines. No bending or pulling of joints is allowed. 
The pipe shall be wholly under the road section.  

 

2.4 Excavation, Installation, and Backfill  

2.4.1 General 

This work shall consist of all excavation and backfill necessary for the construction of 
pipelines, structures and other facilities, and the restoration of surfaces disturbed by such 
work, all as set forth in the Plans and Specifications and as directed by the Engineer. 

Excavations for appurtenance structures, such as manholes, transition structures, 
junction structures, vaults, etc., shall be deemed to be in the category of trench 
excavation. 

All excavations shall be made in accordance with the trench construction safety orders 
issued by the Division of Industrial Safety of the State of California. 

2.4.2 Trench and Structure Excavation 

Excavations shall be made to the depths and widths required accommodating 
construction of conduits and structures to specified dimensions and to the lines and 
grades indicated on the Plans. Unless otherwise indicated on the Plans, excavations for 
pipe construction may be open cut.  

The Contractor shall be responsible for locating and protecting subsurface obstructions 
in the field, and shall notify the Engineer immediately if conflicts occur.  The location of 
subsurface obstructions found in the field may necessitate a variance in the depth or 
alignment of proposed facilities. 

The Contractor shall perform all excavations in accordance with the Trench Construction 
Safety Orders issued by the Division of Industrial Safety of the Department of Industrial 
Relations of the State of California. 

When a trench or structure site is to be located in an existing oiled earth or pavement 
area, the existing surfacing to be removed shall be cut by methods approved by the 
Engineer along neat lines on each side of the trench or around the structure site.  Existing 
surfacing, when removed, shall be kept separated from the material that is to be returned 
to the excavation. Failure to comply with this requirement shall be grounds for rejection 
of the contained material for use as backfill.   

Material excavated from the trench shall be placed so as to offer minimum obstructions 
to traffic. 

All existing gas pipes, water pipes, conduits, sewers, drains, fire hydrants, and other 
structures which are not, in the opinion of the Engineer, required to be changed in location 
shall be carefully supported and protected from injury by the Contractor; and in case of 
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injury, they shall be restored by him, without additional compensation, to as good a 
condition as that in which they were found. 

The Contractor shall provide, without additional compensation, suitable temporary 
channels for the water that may flow along or across the site of the work when necessary. 

If all excavated material cannot be stored on the roadway in such a manner as to maintain 
access to property along side of the work, the surplus material shall be removed from the 
work and stored until needed for backfill at which time it shall be brought back. If the 
surplus material is to be stored on other than private property, prior approval must be 
obtained from the Engineer for the site to be used. The cost of removing and returning 
material shall be by Contractor. 

2.4.3 Trench Bottom 

The trench bottom shall be graded to provide a smooth, firm, and stable foundation at 
every point throughout the length of pipe.  The Contractor shall use a laser grade device 
to ensure that the trench bottom is accurately and correctly graded.  Alternative methods 
must be approved by RCWD prior to the start of construction. 

At each joint in the pipe, the bottom of the trench shall be recessed in the firm foundation 
in such a manner as to relieve the bell of the pipe of all load, and to insure continuous 
bearing along the pipe barrel upon the firm foundation.  Should large gravel and cobbles 
be encountered at the trench bottom or pipe sub-grade, they shall be removed from 
beneath the pipe and replaced with clean imported sand which shall be compacted to 
provide uniform support and a firm foundation. 

2.4.4 Trench Width 

Trenches shall conform to the dimensions in Details D-1, D-2, S-1, S-2, W-1 and W-2 
unless otherwise specified in the Special Provision, indicated on the Plans, and as may 
be approved by the Engineer. 

If the maximum trench width as specified is exceeded at the top of the pipe the Contractor 
shall provide, at no additional cost to RCWD, the necessary additional load bearing 
capacity by means of bedding, having a higher bedding factor than that specified, higher 
strength pipe, a concrete cradle, cap or encasement, or by other means approved in 
writing by the Engineer. 

If the Contractor is unable to maintain the trench widths specified above, the District's 
Representative shall specify an additional bedding requirement to compensate for the 
additional loading on the pipe.  Such additional bedding may require crushed or natural 
rock or other suitable granular bedding material as necessary to provide satisfactory pipe 
support, which shall be supplied. 

2.4.5 Trench Grade 

Alignment and elevation stakes shall be furnished to the Contractor at set intervals and 
agreed upon offsets. Where elevation stakes are furnished, the Engineer will also furnish 
the Contractor with cut sheets. 

For all pipe 12 inches or greater in diameter, the Contractor shall excavate for and provide 
an initial granular bedding at least 4 inches thick. This bedding material shall be placed 
at a uniform density with minimum compaction and fine graded as specified below. 
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Bell or coupling holes shall be dug after the trench bottom has been graded. Such holes 
shall be of sufficient width to provide ample room for caulking, banding, or bolting. Holes 
shall be excavated only as necessary to permit accurate work in the making of the joints 
and to insure that the pipe will rest upon the prepared bottom of the trench, and not be 
supported by any portion of the joint. 

Depressions for joints, other than bell-and-spigot, shall be made in accordance with the 
recommendations of the joint manufacturer for the particular joint used. 

2.4.6 Fine Grading 

Unless otherwise specified in the plans and/or special provisions, the bottom of the trench 
shall be accurately graded to provide uniform bearing and support for each section of the 
pipe at every point along its entire length, except for portions of the pipe where it is 
necessary to excavate for bells and for proper sealing of the pipe joints. 

2.4.7 Over-excavation 

Except at locations where excavation of rock, hardpan, or other unsuitable material from 
the bottom of the trench is required, care shall be taken not to excavate below the depth 
indicated. 

Unauthorized excavation below the specified grade line shall be refilled by Contractor 
with an approved granular material compacted to a uniform density of not less than 90 
percent of the maximum density as determined by ASTM D1557 and D3017. 

Whenever rock or hardpan material is encountered in the trench bottom, it shall be over-
excavated to a minimum depth of four inches below the O.D. of the pipe. This over-
excavation shall be filled with washed concrete sand material placed with the minimum 
possible compaction. 

Excavation for Manholes, Valves, Inlets, Catch Basins and Other Accessories Structures 
shall be over-excavation at least twelve inches (12") beyond dimensions of structures as 
shown on the plans. If the native material is such that it will not stand without sloughing 
or if precast structures are used, the Contractor shall over-excavate to place the structure 
and this over-excavation shall be backfilled with the same material required for the 
adjoining pipe line trench. 

2.4.8 Pavement and Concrete Cutting and Removal 

Where trenches lie within the Portland cement concrete section of streets, alleys, 
driveways, or sidewalks, etc., such concrete shall be saw cut to neat, vertical true lines in 
such a manner that the adjoining surface will not be damaged. The minimum depth of cut 
shall be 1 ½ inches or 1/4 of the thickness, whichever is greater. 

No ripping or rooting will be permitted outside limits of cuts. Surfacing material removed 
shall be hauled from the job site immediately, and will not be permitted in the backfill.  

Asphalt ground edge is acceptable and saw cutting will not be required. 

2.4.9 Grading and Stockpiling 

All grading in the vicinity of trench excavation shall be controlled to prevent surface water 
from flowing into the trenches. Any water accumulated in the trenches shall be removed 
by pumping or by other approved methods. 
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3 STANDARD SPECIFICATIONS FOR  CONCRETE MANHOLES  

3.1 General  

Concrete manholes shall be constructed in accordance with the design, size and details, 
and at the locations shown on the Plans.  The manholes shall be constructed of precast 
concentric or eccentric concrete manhole units in accordance with the Plans and these 
Specifications.   

3.2 Materials and Workmanship  

3.2.1 Excavation and Backfill 

Excavation and backfill shall be done in accordance with the provisions of the Standard 
Specifications for Earthwork (Pipelines) of these Specifications. 

3.2.2 Concrete 

All concrete used in the construction of manholes shall be Class ``A'' and conform to the 
provisions of the Standard Specifications for Portland Cement Concrete in these 
Specifications. 

3.2.3 Mortar 

Mortar used in manholes shall be composed of one part Type II Portland cement and two 
parts sand.  Addition of hydrated lime or fire clay for workability shall not exceed 20% of 
the cement content. 

3.3 Construction  

3.3.1 Precast Manholes 

Precast manholes shall conform to the size, shape, form, and details shown on the Plans.  
Concrete for precast manhole units shall be Class ``A.''  The precast cylinder units, the 
precast concrete taper sections and precast concentric flat-top sections shall meet the 
strength requirements for Precast Reinforced Concrete Manhole Risers and Tops (ASTM 
Specifications, designation C478).  The minimum allowable steel shall be hoops of No. 4 
wire, to be cast into each unit at adequate places as a precautionary measure for 
handling.  Each manhole section shall be set in a bed of mortar to make a watertight joint, 
shall be neatly pointed on the inside, and shall be set perfectly plumb.  Sections of various 
heights shall be used in order to bring the top of the manhole ring and cover to the 
elevation established on the Plans or by the District's Representative. 

The precast concrete manhole rings shall be jointed with a minimum thickness of one-
half inch (1/2'') of Portland cement mortar.  Mortar shall be comprised of one (1) part 
Portland cement to two (2) parts of clean, well-graded sand with one-hundred percent 
(100%) passing a number eight (8) sieve.  Cement, aggregate, and water for mortar shall 
conform to the applicable provisions of the Standard Specifications for Portland Cement 
Concrete of these Specifications. 

3.3.2 Manhole Bases 

Manhole bases shall be constructed of Class ``A'' concrete to the form and dimensions 
shown on the Plans.  Said precast concrete bases shall be placed on undisturbed soil 
and/or gravel sub-base as called for on the Plans.   
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3.3.3 Manhole Frames and Covers 

Manhole frame and cover sets of the type, size, and quality indicated on the Plans shall 
be installed at the locations shown. 

Casting for frame and cover sets shall conform to the requirements for Gray Iron Castings 
in ASTM A48 for Class No. 30 Castings.  Before leaving the foundry, all casting shall be 
thoroughly cleaned and subjected to a hammer inspection, after which they shall be 
dipped twice in a preparation of asphalt, or coal tar and oil, applied at a temperature of 
not less than two-hundred-ninety degrees (290°) Fahrenheit, and in such a manner as to 
form a firm and tenacious coating.  Each cover shall be ground or otherwise finished so 
that it will fit in its frame without rocking.  Frames and covers shall be match-marked in 
sets before shipping to the site.  Covers shall be identified as shown in Standard Drawing 
No. D-6. or S-6,  

3.3.4 Setting Manhole Frames and Covers 

The elevations at which manhole frames and covers are to be set shall conform to the 
requirements set forth on the Plans, but in all cases shall be governed by the District's 
Representative in the field.  Where the cover is in existing pavement or in the traveled 
way of the existing road shoulder, it is to be placed flush with the existing surface, per 
Standard Drawing No. D-4 or D-5 or S-5.  Where the structure is outside the limits of the 
traveled shoulder but not in the roadside ditch, it should be placed 0.50-foot or more 
above the existing ground surface.  Where the manhole cover falls in the existing roadside 
ditch or right-of-way, it is to be placed approximately one and one-half feet (1-1/2') above 
the existing ground surface or as directed by the District's Representative.  Manhole 
frames shall be set at the required grade and shall be securely attached to the top of the 
precast manhole shaft unit with a cement mortar bed as shown on the Plans.  After the 
frames are securely set in the place provided therein, covers shall be installed and all 
necessary cleaning and scraping of foreign materials from the frames and covers shall 
be accomplished to insure a fine satisfactory fit.   

3.3.5 Pavement Removal and Resurfacing 

Resurfacing of all excavations for construction of manholes shall conform to the 
provisions of the Standard Specifications and Standard Drawings D-4 or D-5 or S-5. 

3.3.6 Water-tightness of Manholes 

It is the intent of the Plans and Specifications that manholes and appurtenances are as 
watertight and free from infiltration as possible.  Where manholes are to be given a 
protective lining and coating, they shall be free of any seeping or surface moisture.  The 
adequacy of manholes and appurtenances as to water-tightness shall be determined by 
the District's Representative, and shall be tested by filling with water when ordered by the 
District's Representative.  Any evidence of leakage shall be repaired to the satisfaction of 
the District's Representative at the sole expense of the Contractor.   
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4 STANDARD SPECIFICATION FOR  TESTING OF SANITARY SEWERS  

4.1 General  

4.1.1 All testing and inspection shall be performed after final backfill and 
compaction operations and joint trench or other utilities are complete 
and base rock (AB) have been placed but not necessarily finish 
graded. If the Contractor so desires, he may pretest the lines at his 
own expense, but final testing must be performed after compaction 
requirements have been approved.  If joint trench sleeved crossings 
are installed and the remainder of joint trench is installed after base 
rock and paving are completed the testing identified above shall be 
retested upon completion of the joint trench. 

4.1.2 If any of the tests or inspections covered in this section indicates that 
pipe requires repair, then after repairs are complete, all testing and 
inspection shall be performed again, at the Contractor's expense. 

4.1.3 Prior to testing, all lines shall be thoroughly cleaned by flushing. 

4.1.4 Cost of all testing shall be included as a part of Contractors work. 

4.2 Mandrel Test  

4.2.1 All sections of completed gravity pipe main lines shall be tested to 
assure that no potential obstructions are present in the lines. A rigid 
mandrel with a circular cross section having a diameter not less than 
95% of the specified pipe diameter shall pass through the pipe 
without resistance. 

4.3 Low -Pressure Air Test  

Prior to testing, all lines shall be thoroughly cleaned by flushing. All sanitary sewers shall 
be air-tested.   

Step One 

Each test section shall be plugged at each end and at each lateral, stub, and fitting.  One 
plug shall be equipped with an air inlet connection for filling the line with compressed air.   

Step Two 

Fill each test section with air to a pressure of 3.5 psig using a portable air test equipment 
kit including a shutoff valve, pressure regulating valve, and pressure gage having 
minimum divisions of 0.50 psi or finer. 

Step Three 

When a constant pressure of 3.5 psig is reached, throttle the air supply, and maintain an 
internal pressure of at least 3.0 psig for at least five (5) minutes.   

Step Four 

With a watch, determine the time required for pressure to drop from 3.0 to 2.5 psig using 
the following formula. 
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The minimum allowable time in minutes for such a pressure drop is determined from the 
formula T

min
=0.000183D2L, where: 

D  = Nominal Inside diameter of pipe (inches)  
L  = Length of Pipe Test Section (feet) 

If the diameter of the pipe system is not consistent,  the effective diameter (D
eff

) shall be 
calculated as follows: 

D
eff

  =   D2
1
L

1
 + D2

2
L

2
 / L

1
 + L

2
 

4.3.1 Minimum Test Time 

The minimum time allowed for pressure drop shall be ten (10) minutes, even if the formula 
provides a lesser time requirement. 

4.3.2 Adjustment of Pressure for Groundwater 

Should the pipe section being tested lie below the local groundwater table, the test 
pressures shall be raised in proportion to the depth of the centerline of the pipe below the 
water table.  Additional pressure (beyond the 3.5 psig specified above) shall be added at 
the rate of 0.433 psig per foot of depth below groundwater. 

4.3.3 Corrective Measures 

Failure of a section of pipe to pass the low-pressure air test shall be taken as evidence 
that a fault exists in the test section.  It shall be the Contractor's responsibility to repair 
the section to the point where an air test can be successfully conducted.  The District's 
Representative may require performance of a video inspection in accordance with Section 
B of this Standard Specification in order to attempt to pinpoint the area of failure.  Such 
test shall be taken by Contractor.  Failure of the video inspection to isolate the problem 
area shall not relieve the Contractor of his responsibility to repair the line. 

4.4 Video Inspection  

Video inspection of new sewer mains is required in all new installations.  Such inspection 
will be arranged by the District's Representative.  Video inspections shall be paid for by 
the Contractor and shall be completed prior to the final acceptance of the improvements.  
The inspection shall be in color, and shall be recorded DVD Format Disk, USB Thumb 
drive or an approved alternative, which shall become the property of RCWD.   

RCWD shall be the sole judge as to the acceptability of construction revealed by such 
inspection.  If there are areas of pipeline not within the allowable grade tolerance, or if the 
inspection reveals holes or leaks in the pipeline, the Contractor will be so notified, and will 
be responsible to make needed repairs.  RCWD will not advise the Contractor as to 
recommended procedures, but will limit its comments to the acceptability of the end 
product. 

If video inspection reveals faults such as dirty pipe or fittings, broken pipe, over or under 
stabbed pipe or fitting joints, PVC burrs at pipe or fitting joints, misalignment, or improper 
grades, such faulty areas shall be promptly removed and replaced by the Contractor.  
Both the video inspection and subsequent repairs shall be made by Contractor.  If sewers 
require repair then all testing and inspection must be performed again by Contractor. 
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5.3 Pump Equipment  

5.3.1 General 

Each lift station design and site is unique, and shall be reviewed by RCWD as such.  This 
includes site layout, access, electrical requirements, appearance, controls, etc.  These 
standards are presented as a minimum requirement and guideline only; changes or 
additional requirements to each station may be required by RCWD at their discretion as 
a result of review during plan submittals and/or construction.  

5.3.2 Pump Requirements 

Pumps shall be the submersible type specifically designed for pumping raw sewage 
containing solids and stringy materials. The pumps shall be capable of handling 
raw, unscreened sewage while running in a continuous submerged condition to 
a depth of 65 feet.  Pumps shall pass a minimum three (3) inch solid.  The pump 
shall operate without clogging or fouling caused by materials in the pumped fluid 
at any operating condition within the range of service specified. The pump shall 
be designed to operate without cavitation over the full range of operating 
conditions. The pump head-capacity curve shall slope in one continuous curve with 
no point of reverse slope inflection. Pumps shall be designed for continuous operation 
under submerged, partially submerged or totally dry conditions without damage to the 
pump or motor. 

The complete pumping unit shall be designed to operate without overload on any 
component at any point along the pump's entire operating curve. Without derating 
the motor, the pumps shall be able to pump continuously with the minimum water 
level at the bottom of the motor housing, under full load, without the need of spray 
systems or air moving equipment. The motor horsepower shall be adequate so 
that each pump is non-overloading throughout its entire pump performance curve 
from shut-off through run-out. 

Pumps to be installed at the locations described on the ENGINEER's plans 
shall be submersible centrifugal pumps, modified to provide the specified 
features and to meet the specified operating conditions. 

5.3.3 MATERIALS OF CONSTRUCTION 

As a minimum, materials employed for the construction of equipment provided 
under this specification shall be as follows: 
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radius from the generator.  To the greatest extent possible, generator unit shall be 
oriented to direct the highest sound levels away from the nearest buildings. 

Fuel tanks shall be located so as to provide accessibility for filling from a public right-of-
way or access easement, and shall not require pulling fill hose around the genset to reach 
the tank fill valve.  Fuel tank capacity shall be adequate to provide 48 hours continuous 
loaded operation, or such greater capacity as may be directed by RCWD Engineer. 

Owner shall apply for and obtain both construction and operational permits for the 
generator from the San Joaquin Valley Unified Air Pollution Control District, and shall pay 
all related fees. 
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6 STANDARD SPECIFICATION FOR PVC WATER PIPE  

6.1 Materials and Assembly  

Unless otherwise shown on the Plans, all PVC pressure pipe shall be Class 150, and 
shall conform to the requirements of ASTM C-900 ``Polyvinyl Chloride (PVC) Pressure 
Pipe'' and meet either DR-18 or Dr-14 as shown on standard details W-1 and W-2. 

The bell shall consist of a uniform wall section with a solid cross-section elastomeric ring 
which meets the requirements of ASTM D1869 and E477.  The bell shall be designed to 
be at least as strong as the wall section of the pipe.  Provisions shall be made for 
expansion and contraction at each joint with an elastomeric ring. 

6.1.1 Installation 

Installation shall conform to Chapter 7, Installation, of AWWA Standard C 605 and AWWA 
Manual M23. 

6.1.2 Tracer Wire 

Tracer wire used with PVC where called for on the plans shall be copper wire, Type TW, Size 
AWG #10 and shall be placed over the PVC water main. Tracer tape is not allowed. All wire to 
wire connections shall be joined with a wire nut to provide continuity and taped to prevent entry 
of moisture. Where tracer wire is called for, it shall be securely attached to each fire hydrant 
and each main line valve casing. 

6.1.3 Joint Checking  

After assembly of each joint, the elastomeric ring shall be checked with a suitable gauge.  
If the location of the ring is not within acceptable limits, the joints shall be disassembled 
and reassembled in an acceptable manner. 

6.2 Fittings  

The fittings for PVC pipe shall be cast iron as specified under ASA standard specification 
A21.10 (AWWA C110) with the wall thickness conforming to AWWA Specification C100.  
All fittings shall have hub ends with two (2) rubber ring seals, designed for use on PVC 
pipe without special milling.  The fittings shall be cement mortar lined as specified under 
ASA A21.4 (AWWA C104). 

6.3 Alignment  

Pipes will be point to point with straight lines.  No bending or pulling of joints is allowed.  
The pipe shall be wholly under the road section.
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7 STANDARD SPECIFICATIONS FOR  BLOW-OFF ASSEMBLIES  

7.1 General  

Blow offs shall be installed by the Contractor at low points and dead ends, where sediment 
may collect, and at the locations shown on the Plans.  Design class shall be compatible 
with pipeline working pressure.  The Contractor shall furnish all labor, materials, tools and 
equipment necessary to furnish and install, complete and ready for operation, the 
assemblies as shown on the Plans and herein specified.  See Standard Drawing W-18. 

7.2 Materials, Fabrication and Installation  

7.2.1 Materials 

Materials shall be of the size and kind designated on the Standard Drawings and/or Plans.   

7.2.2 Earthwork 

Earthwork shall be in accordance with the Standard Specifications for Earthwork 
(Pipelines). 
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9 STANDARD SPECIFICATIONS FOR  GATE VALVE ASSEMBLIES  

9.1 General  

Gate valve assemblies shall be furnished and installed by the Contractor at the locations 
shown and/or established in the field by the District's Representative.  The Contractor 
shall furnish all labor, materials, tools and equipment necessary to furnish and install, 
complete and ready for operation, the valves as shown on the Plans and herein specified. 

9.2 Materials, Fabrication and Installation  

9.2.1 Gate Valves  

Gate valves shall meet the requirements of AWWA specifications C-509 and, unless 
otherwise indicated, shall be the same size as the main or service in which they are 
installed.  Valves shall be rated by the manufacturer for the working pressure of the 
pipeline in which they are installed.  All gate valves shall be counter-clockwise opening.  
Buried gate valves shall be equipped with 2-inch square cast iron operating nuts.  
Exposed gate valves shall have hand wheels. 

9.2.2 Gate Valves, 3-Inch and Smaller, Not Buried 

The body and all interior working parts, except stems, shall be constructed of ASTM B62 
(85-5-5-5) or ASTM B61 bronze.  Gate valves shall be rising stem union bonnet, and shall 
have a double disc, except that a wedge disc will be accepted for Class 300 service and 
for 1-inch and smaller sizes.  The stem bronze shall not contain more than two percent 
(2%) aluminum nor more than seven percent (7%) zinc an shall meet these additional 
requirements:  a minimum tensile strength of 60,000 psi, a minimum yield strength of 
30,000 psi, and a minimum of ten percent (10%) elongation in 2-inches. 

9.2.3 Gate Valves, 4-Inch Through 12 Inches 

Gate valves shall be non-rising stem, iron body, solid bronze internal working parts, with 
a styrene-butadiene rubber seat permanently bonded to an iron wedge.  Bonding process 
shall meet ASTM D429 requirements.  The minimum designated water working pressure 
shall be 200 psi. 

Valves designated for PVC pipe shall be mechanical joint and shall have bell dimensions 
which conform to ASA A21.11 (AWWA C111).   

9.2.4 Interior Coating 

The interior of valve bodies except the bronze and working parts shall be coated with 100 
percent solids, catalytically setting epoxy which is manufactured for use in the interior of 
potable water systems.  The fusion method of coating 100 percent solid epoxy is 
acceptable.  The two components shall be of different colors to aid in complete mixing.  A 
two-coat application shall be made over the manufacturer's recommended primer.  
Sandblast cleaning to white metal in accordance with SSPC Specification No. 5 shall 
precede painting.  All proturbances that may produce pinholes shall be removed, sharp 
edges shall be rounded, and special care shall be taken to remove contaminants which 
may prevent a bond adjacent to seating rings.  The manufacturer's pot life and maximum 
and minimum curing times shall be observed.  Minimum total coating thickness shall be 
18 mils. 
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9.2.5 Exterior Coating 

As directed by RCWD during the Plan approval process, valve bodies, except bronze, 
and operator housings and extensions shall receive two exterior coats of heavy duty coal 
tar equal to Koppers' Bitumastic No. 505.  Minimum thickness is 15 mils per coat.  
Application shall be at the place of manufacture.   

In addition to the bitumastic coating, a 10-mil wrap of polyethylene film shall completely 
encapsulate the valve, flanges and nuts and bolts on the flange 

9.2.6 Valve Boxes 

Valve Boxes shall conform to the Standard Drawings.  Steel pipe shall be coated with the 
best grade of air-blown California asphalt pipe dip.  Valve box covers shall be as per the 
Standard Drawings.  Covers shall be seated 2-inches above the surface of the natural 
ground and flush with paved surfaces.  Covers shall have a concrete ring constructed as 
shown on the Standard Drawings. 

9.2.7 Nuts and Bolts 

Nuts and Bolts used for bolting flanged-end gate valves to pipeline flanges above ground 
shall be a standard hex head machine bolts and hexagonal nuts conforming to ASTM 
A307, Grade "B".  All buried flanged-end gate valves shall be bolted to the pipeline flanges 
with stainless steel nuts and bolts, Type 304, except that all nuts and bolts 1-1/8-inch and 
larger in diameter shall be cadmium plated.  All bolt threads shall be lubricated with 
graphite and oil. 

9.2.8 Gaskets 

Gaskets for flanged-end gate valves shall be full face 1/16-inch ``Cranite'' with bolt holes 
pre-punched, or RCWD approved equivalent. 

9.2.9 Marker Posts 

In all easements and where called for on the Plans, gate valve assemblies shall be 
marked with a marker post to be located as directed by the District's Representative.  
Posts shall be dense structural grade redwood 4''x4''x5'-4'', surfaced on four (4) sides with 
top chamfered.  The posts shall be painted with two coats of white enamel.  On the side 
facing the water main or roadway, the legend RCWD and the distance in feet from the 
post to the valve shall be stenciled in black letters 2-inches high.  Posts shall be set 2'-4'' 
into the ground. 
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11 STANDARD SPECIFICATIONS FOR  FIRE HYDRANT ASSEMBLIES  

11.1 General  

Fire Hydrant assemblies shall be furnished and installed by the Contractor at the locations 
shown and/or established in the field by the District's Representative.  The Contractor 
shall furnish all labor, materials, tools, and equipment necessary to furnish and install, 
complete and ready for operation, the assemblies as shown on the Plans and herein 
specified.   

11.2 Materials, Fabrication and Installation  

11.2.1 Materials 

Materials shall be those designated on the Standard Drawings. 

11.2.2 Fire Hydrant Heads 

Fire Hydrant Heads, 6-inch, shall be all bronze, with 6-inch flanged inlet, two 2-1/2-inch 
and one 4-1/2-inch valve outlets.  National Standard fire hose threads covered with cast 
iron caps attached with chains to the fire hydrant head shall be used. 

11.2.3 Hydrant Riser Spools  

Hydrant Riser Spools shall be cast iron spools 6-inches in diameter.  The riser shall be 
cement mortar lined and seal coated in accordance with the latest revisions of ANSI 
Specifications A21.4 (AWWA C104).  The exterior surface shall be painted with two coats 
of Sherwin Williams Georgia Bay SW6509 High Gloss exterior enamel.  Where there is 
no curb, the elevation of the top of the riser shall be equal to the center of street elevation 
or as determined by the District's Representative. 

11.2.4 Hydrant Bury   

Hydrant buries and spools shall be 6-inch inside diameter cast iron.  The interior surfaces 
shall be cement mortar lined and seal-coated in accordance with ANSI Specification 
A21.4 (AWWA C104).  The exterior surface shall be coated with two coats of Koppers' 
Bitumastic #505, or equivalent.  It shall be applied per the manufacturer's instructions to 
a minimum thickness of 15 mils each coat.  In addition to the bitumastic coating, all 
underground flanges shall be encapsulated in a 10-mil wrap of polyethylene film. 

11.2.5 Gate Valves  

Gate Valves shall conform to the applicable provision of the Standard Specifications for 
Gate Valves and shall be bolted to the water main tee or flanged outlet.   

11.2.6 Nuts and Bolts  

Nuts and Bolts shall conform to the applicable provision of the Standard Specifications 
for Gate Valves. 

11.2.7 Earthwork  

Earthwork shall conform to the provisions of the Standard Specifications for Earthwork 
(Pipelines). 
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11.2.8 Guard Posts  

Guard Posts are required except where hydrant is located behind a concrete curb.  See 
Standard Drawing W-29.  
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12 STANDARD SPECIFICATIONS FOR  MANUAL AIR RELEASE ASSEMBLIES  

12.1 General  

Manual air release assemblies shall be furnished and installed by the Contractor at the 
respective locations shown and/or established in the field by the District's Representative. 

12.1.1 Scope of Work 

The work shall include the fabrication and installation of the complete assemblies 
including water main taps, service clamps, corporation stops, copper tubing and fittings, 
valves, meter boxes or pipe sleeves and covers, and marker posts, as indicated on the 
Plans and Standard Drawings. 

12.2 Materials, Fabrication and Installation  

12.2.1 Materials 

Materials shall be those designated on the Plans or approved equals. 

12.2.2 Pipe and Fittings 

Copper tubing shall be Type "K," soft.  All copper tubing connections shall be made with 
95% tin /5% lead solder or silver solder (pure). 

12.2.3 Pipe Sleeves and Covers 

The steel pipe sleeves shall be coated inside and out with the best grade of air-blown 
California asphalt pipe dip.  Covers shall be seated flush with the surface of the natural 
ground or paved surface such that they may not be damaged by or present an obstruction 
or rough surface to traffic.  Covers set in existing surfacing or public rights of way shall 
have a concrete ring constructed as shown on the Standard Drawings.  In curbed streets 
a meter box with cover, as shown on the Standard Drawings, shall be used in lieu of the 
steel pipe sleeve and cover. 

12.2.4 Marker Posts 

In all easements and where called for on the Plans in streets, blow-offs shall be marked 
with a marker post.  Timber for marker posts shall be dense structural grade redwood, 
graded according to the current standards of the California Redwood Association.  Posts 
shall be 4'' x 4'' x 5'-4,'' surfaced on four (4) sides and chamfered.  The posts shall be 
painted with two coats of white enamel.  On the side facing the water main or roadway, 
the legend RCWD and the distance in feet from the post to the gate valve shall be 
stenciled in black letters two (2) inches high.  Posts shall be set 2'-4'' into the ground. 

12.2.5 Earthwork 

Earthwork shall be done in accordance with the Standard Specifications for Earthwork 
(Pipelines). 
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13  STANDARD SPECIFICATIONS FOR  TESTING AND STERILIZATION  

13.1 General  

These Specifications designate the requirements for field testing and sterilization of all 
water mains intended for the conveyance of potable water under pressure.  The 
Contractor shall furnish all labor, materials (including water), tools, and equipment 
necessary to provide and complete field testing and disinfection, as specified. 

13.2 Acceptance Tests And Inspection For Pressurized Water Piping  

13.2.1 All testing and inspection shall be performed after final backfill and 
compaction operations are complete. If the Contractor so desires, he 
may pretest the lines at his own expense, but final testing must be 
performed after compaction requirements have been approved. 

13.2.2 If any of the tests or inspections covered in this section indicates that 
pipe requires repair, then after repairs are complete, all testing and 
inspection shall be performed again, at the Contractor's expense. 

13.2.3 Prior to testing, all lines shall be thoroughly cleaned by flushing. 
Contractor shall protect the existing water system from contaminants 
during the flushing operation. 

13.2.4 Cost of all testing shall be included as a part of Contractors work. 

13.2.5 In general, tests shall be conducted in accordance with AWWA C600 
and C651 except as otherwise herein specified. 

13.2.6 All newly installed sections of buried pressure piping shall be 
pressure and leakage tested as described herein. 

13.2.7 For buried pressure pipelines, tests shall be made on two or more 
valved sections not to exceed 2,500 feet in length. The Contractor 
shall furnish all necessary equipment, material, and labor required. 

13.2.8 Tests shall be made after the trench has been backfilled and 
compacted. 

13.2.9 The pipe shall be filled with water and all air expelled from section 
being tested. A test pressure equal to 1.5 times the design pressure, 
of the pipe measured at the point of lowest elevation pressure, or 150 
psi, whichever is greater, shall be applied. 

13.2.10  The test pressure in the line shall be maintained for a period of 4 
hours. Test pressure shall be maintained within 5 psi during the test 
period by adding water as required. The water required to maintain 
test pressure shall be measured by means of a graduated barrel, 
drum, or similar device at the pump suction or through a meter. 

13.3 Field Testing  

13.3.1 Procedure 

After the pipe and all appurtenances have been laid and sufficiently backfilled for required 
restraint, they shall be subjected to a 4-hour hydrostatic pressure test.  This test shall 
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consist of applying to the pipeline a pressure of 150 psi.  Pressure tests or a retest shall 
be conducted subsequent to any trench backfill compactive effort with heavy duty 
compacting equipment having an overall weight in excess of 100 pounds. 

13.3.2 Maximum Length of Pipe 

Maximum length of pipe to be included in any one test shall be no more than 2,500 feet 
or the distance between valves, whichever is greater.  The Contractor shall provide 
suitable test bulkheads, blocking, and fittings to permit such sectionalizing. 

13.3.3 Preparation  

The test shall be applied at an approved outlet or fitting located within an elevation of five 
(5) feet of the lowest point of the pipe section to be tested.  The Contractor shall provide 
and later securely plug such fittings.  While filling and immediately prior to testing, all air 
shall be expelled from the pipeline.  Where air valves or other suitable outlets are not 
available, approved taps and fittings shall be provided at all high points and later securely 
plugged. 

13.3.4 Procedure 

The pressure in the pipeline shall be raised to the specified test pressure.  When the test 
pressure has been reached, the pumping shall be discontinued until the pressure in the 
line has dropped 10 psi, at which time the pressure shall again be raised to the specified 
test pressure.  This procedure shall be repeated until 4 hours have elapsed from the time 
the specified test pressure was first applied.  At the end of this period, the pressure shall 
be pumped up to the test pressure for the last time. 

13.3.5 Leakage 

Leakage shall be considered as the total amount of water pumped into the pipeline during 
the two-hour period, including the amount required in reaching the test pressure for the 
final time.  

Allowable leakage at the specified test pressure shall not exceed the 

  amounts allowed by AWWA C600, L = SDP 
148,000 

Where: 

L = Testing allowance in gallon per hour. 

S = Length of pipe tested in feet. 

D = Nominal diameter of the pipe in inches. 

P = Average test pressure during the hydrostatic test, in pounds per sq. 

inch. 
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14 NOT USED 
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been backfilled and compacted, but before the replacement of permanent AC pavement. 
A DVD disc showing the initial video inspection, as well as any subsequent video 
inspections, shall be furnished to the District at no cost. All costs for providing Video 
Inspection shall be included in the price bid per lineal foot of RCP, and no additional 
payment will be made therefor. 

15.8 Measurement and Payment  

The length of Reinforced Concrete Pipe (RCP) to be paid for will be the horizontal 
length measured by the Engineer exclusive of structures, except that pipe placed in 
sloped areas of retention basins or other substantially inclined surfaces, measurement 
shall be based on slope lengths, exclusive of structures. When pipes enter a structure at 
an angle different from a right angle and are cut to conform to the faces of the structure 
or of a slope, the quantity to be paid for will be measured along the center line of the pipe 
to the inside face of the structure, or to the face of the slope. 
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17 STANDARD SPECIFICATIONS FOR  EARTHWORK (PIPELINES)  

17.1 General Conditions   

17.1.1 Earthwork Defined 

Earthwork shall include all necessary clearing, grubbing, grading, and excavation of all 
classes and of whatever substance encountered, backfilling, compaction, cleaning up 
debris, papers, and loose rocks, restoring fences and other disturbed property, 
maintaining trees which are not permitted to be removed, and disposing of excess 
excavated material, all as required for the complete performance of the work for the 
installation of the facilities and appurtenances indicated on the Plans and specified herein.  
Included is controlling ground water and storm water runoff, bracing excavations, 
stabilizing subgrade, protecting existing structures and facilities and such supplementary 
operations as are necessary to properly complete the entire work indicated or specified. 

17.1.2 Earthwork in State, County, Railroad, and RCWD Rights-of-Way 

Earthwork within the rights-of-way of the State Department of Transportation and the 
Madera Public Works Department shall be in accordance with requirements and 
provisions of any permits issued by those agencies for the construction within their 
respective rights-of-way.  Such requirements and provisions, where applicable, shall take 
precedence and supersede the provisions of these Specifications. 

17.1.3 Relative Compaction  

Relative Compaction specified herein shall be a percentage of the maximum density at 
optimum moisture content as determined by ASTM Test Method No. 1557 (sand cone).  
Unless otherwise specified, the minimum relative compaction for earthwork in open fields 
shall be 85%.  In populated areas and in public and private roads and driveways the 
relative compaction shall be as shown on Standard Drawings D-1, D-2, S-1, S-2, or W-1, 
W-2. 

17.1.4 Safety Precautions 

All excavations shall be performed, protected and supported as required for safety and in 
the manner set forth in the operation rules, orders and regulations prescribed by the 
Division of Industrial Safety of the State of California.  Barriers shall be placed at each 
end of the excavations and at such places as may be necessary along excavations to 
warn all pedestrian and vehicular traffic of such excavations.  Lights shall also be placed 
along excavations from sunset each day to sunrise of the next day until such excavation 
is entirely refilled. 

17.1.5 Obstructions 

The Contractor's attention is directed to the possible existence of pipe and other 
underground improvements which may or may not be shown on the Plans.  The 
Contractor shall preserve and protect any such improvements whether shown on the 
Plans or not.  Where it is necessary to remove and replace or to relocate such 
improvements in order to prosecute the work, they shall be removed, maintained, and 
permanently replaced by the Contractor at his expense. 
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17.1.6 Dewatering 

The Contractor shall provide and maintain at all times during construction ample means 
and devices with which to promptly remove and properly dispose of all water from any 
source entering the excavation or other parts of the work.  Dewatering shall be 
accomplished by methods which will ensure a dry excavation and preservation of the final 
lines and grades of the bottoms of excavations.  Said methods may include well points, 
sump joints, suitable rock or gravel placed below the required bedding for drainage and 
pumping purposes, temporary pipe lines and other means that will not be detrimental to 
the proposed construction. 

Dewatering for the structures and pipelines shall commence when groundwater is first 
encountered, and shall be continuous until such time as water can be allowed to rise in 
accordance with the provisions in this Section.  No concrete footings or floors shall be laid 
in water nor shall water be allowed to rise over them until the concrete or mortar has set 
at least eight (8) hours.  Water shall not be allowed to rise unequally against walls for a 
period of twenty-eight (28) days.  Groundwater shall not be allowed to rise around the 
pipe until jointing compound in the joints has set hard. 

The Contractor shall dispose of water from the work in a suitable manner without damage 
to adjacent property.  No water shall be drained into work built or under construction 
without prior consent of the District's Representative.  Water shall be disposed in such a 
manner as not to be a menace to the public health. 

17.1.7 Bracing Excavations 

Excavations shall be so braced or sheeted as to provide conditions under which workmen 
may work safely and efficiently at all times.  Rules, orders and regulations of the Division 
of Industrial Safety of the State of California shall be complied with.  Excavations shall be 
so braced, sheeted and supported that the ground alongside the excavation will not slide 
or settle, and all existing improvements of any kind, either on public or private property, 
will be fully protected from damage.  The sheeting, shoring and bracing shall be so 
arranged as not to place any stress on portions of the completed work until the general 
construction thereof has proceeded far enough to provide ample strength.  Any damage 
to structures occurring through settlements, water or earth pressures, slides, caves or 
other causes due to failure or lack of sheeting or bracing, or improper bracing, or through 
negligence or fault of the Contractor in any other manner, shall be repaired by the 
Contractor at his own expense. 

Care shall be exercised in the drawing or removal of sheeting, shoring, bracing, and 
timbering to prevent the caving or collapse of the excavation faces which are being 
supported and in such a manner as to prevent additional backfill that might overload the 
pipe or conduit.  All expenses of sheeting and shoring as herein specified shall be 
included in the various contract prices and no additional allowance will be made therefore. 

17.2 Materials and Workmanship  

17.2.1 Clearing and Grubbing 

All brush, roots, vegetation, rubbish, debris and other deleterious material shall be 
removed and disposed of so as to leave the construction site clean and neat. 
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17.2.2 Trench Width   

Trench widths measured at a level of one foot above top of pipe, pipelines and 
appurtenances shall not exceed the limits listed in the following table: 

 Nominal Inside  Minimum  Maximum  
 Pipe Diameter  Trench Width  Trench Width  

  4'' - 12'' O.D.  plus 12'' O.D. plus 18'' 
 14'' - 30'' O.D.  plus 18'' O.D. plus 24'' 

Where shoring or encasement is required, trench widths shall be established by the 
District's Representative.  If the trench width, measured at a point twelve inches (12'') 
above the top of the barrel of the pipe, is wider than the maximum set forth above, it may 
be necessary to backfill the trench area around the pipe with five-sack concrete to encase 
or form a cradle to protect the pipe.  The District's Representative shall specify when said 
encasement or cradle is necessary.   

17.2.3 Trench Depth  

Trench depth shall be adequate to accommodate the pipe and its foundation at the profile 
shown on the Plans.  In the absence of such profile grade, the top of pipe grade shall be 
located three feet (3') below the existing street grade or existing ground.  The 
measurement of the depth shall be at the trench centerline. 

Where the natural ground above the pipeline trench has been over excavated and/or the 
pipeline is to be placed in new embankment, embankment material shall be placed and 
compacted to an elevation of not less than three feet (3') above the top of pipe prior to 
trench excavation. 

17.2.4 Pipe Subgrade  

Pipe subgrade at the trench bottom shall have a flat or semi-circular cross section.  The 
bottom of the trench for pipe shall be graded and prepared to provide a firm and uniform 
bearing throughout the entire length of each joint except for required ̀ `bell holes'' at joints.  
Pipe shall not be laid on earth mounds and care must be taken to avoid creating earth 
mounds with the material excavated from ``bell holes.''   

17.2.5 Foundations in Poor Soil  

Foundations in poor soil shall be constructed by removing sufficient soft, spongy and 
deleterious material below pipe bottom grade and replacing it with sand or crushed rock, 
as selected by the District's Representative, to obtain a firm subgrade.  The replacement 
of unsound materials to depths of up to two feet (2') below bottom of pipe grade shall be 
considered to be included in the installed pipe bid price.  The necessity of replacing 
unsuitable material at depths of more than two (2) feet below bottom of pipe grade will be 
determined by the District's Representative and will be specifically ordered as provided 
in the extra work provisions of these Specifications.  However, if the necessity for such 
additional removal and replacement has been occasioned by an act or failure to act on 
the part of the Contractor, the Contractor may be required to bear the expense of the 
additional excavation and backfill to the required depth. 
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17.2.6 Correction of Faulty Grades 

All excavations carried below pipe grade shall be backfilled to proper grade and cross 
section with sand compacted to a minimum relative compaction of 90%. 

17.3 Backfill  

All trenches and excavations shall be backfilled after pipe, fittings, valves and 
appurtenances have been installed. 

17.3.1 Procedure in Pipe Zone 

The pipe zone shall be considered to extend from the bottom of the excavation to twelve 
inches (12'') above the top of the pipe. 

Native soil material may be used for backfill in the pipe zone only if it meets the conditions 
below for pipe zone imported backfill. 

17.3.2 Imported Backfill Material 

The imported backfill material for pipe, fittings, and anchor walls shall consist of clean 
washed sand having a sand equivalent value of not less than 50, as determined by 
California Test Method No. 217. 

Backfill shall be placed in layers simultaneously on each side of the pipe for the full width 
of the trench.  Sand may be placed and compacted in layers up to 12 inches in compacted 
thickness.  All other material shall be placed and compacted in layers not exceeding 6 
inches in compacted thickness.  In placing and compacting the backfill, particular attention 
is to be given to the underside of the pipe and fittings to provide a firm support along the 
full length of the pipe.  Care shall be exercised in backfilling to avoid damage to any pipe 
coating. 

17.3.3 Procedure Above Pipe Zone 

Material shall not be placed in this zone until approval has been given for placement of 
pipe zone backfill.  From the top of the pipe zone to the ground surface or finish grade, 
the material for backfill shall be native soil and  may contain stones up to 3 inches in 
diameter, but shall be so graded that at least 40% of the material passes a No. 4 sieve.  
The coarser materials shall be well- distributed throughout the finer material.  Backfill 
material shall be placed in layers of a thickness which can be consolidated throughout to 
the specified density with equipment which will not damage the pipe on fittings and as 
limited by these Specifications. 

17.3.4 Tracer Tape 

Contractor shall install metallic tracer wire attached to the top of all water, sewer, and 
storm drain pipes.  Tracer wire coverage shall be continuous (i.e. there shall be no part 
of the trench without wire.) 

17.4 Compaction  

All backfill shall be consolidated throughout by tamping and/or water settling to a minimum 
relative compaction as shown on Standard Drawings D-1, D-2, S-1, S-2, W-1, and W-2 
or the density required by the agency in whose right-of-way the work is located, whichever 
is higher.   
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construction wastes.  Surplus rock which cannot be used for backfill shall be hauled away 
and disposed of by the Contractor.   
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18 STANDARD SPECIFICATIONS FOR EARTHWORK (STRUCTURES  AND 
MISCELLANEOUS PIPING)  

18.1 General Conditions  

18.1.1 Scope of Work 

Earthwork shall include all necessary clearing, grubbing, grading, and excavation of all 
classes and of whatever substance encountered, backfilling, compaction, cleaning up 
debris, papers and loose rocks, restoring fences and other disturbed property, 
maintaining trees which are not to be removed and disposing of excess excavated 
material all as required for the complete performance of the work for the installation of the 
facilities and appurtenances indicated on the Plans and specified herein.  Included is 
controlling groundwater and storm runoff, bracing excavations, stabilizing subgrade, 
protecting existing structures and facilities, and such supplementary operations as are 
necessary to properly complete the entire work indicated or specified. 

18.1.2 Earthwork in State and County Rights-of Way 

Earthwork within the rights-of-way of the State Department of Transportation and/or the 
County Road Department shall be in accordance with requirements and provisions of any 
permits issued by those agencies for construction within their respective rights-of-way.  
Such requirements and provisions, where applicable, shall take precedence and 
supersede the provisions of these specifications. 

18.1.3 Relative Compaction 

Relative compaction specified herein shall be a percentage of the maximum density at 
optimum moisture content as determined by ASTM Test Method D1557 (sand cone). 

18.1.4 Safety Precautions 

All excavations shall be performed, protected and supported as required for safety and in 
the manner set forth in the operational rules, orders and regulations prescribed by the 
Division of Industrial Safety of the State of California.  Barriers shall be placed at each 
end of all excavations and at such places as may be necessary along excavations to warn 
all pedestrian and vehicular traffic of such excavations.  Lights shall also be placed along 
excavations from sunset each day to sunrise of the next day until such excavation is 
entirely refilled. 

18.1.5 Obstructions 

The Contractor's attention is directed to the possible existence of pipes and other 
underground improvements which may or may not be shown on the Plans.  The 
Contractor shall preserve and protect any such improvements whether shown on the 
Plans or not.  Where it is necessary to remove and replace or relocate such improvements 
in order to prosecute the work, they shall be removed, maintained and permanently 
replaced by the Contractor at his expense. 

18.1.6 Surplus Excavated Material 

Surplus excavated material shall be placed in the areas shown on the Plans.  Any 
materials that cannot be disposed of within the limits of areas shown, or where no disposal 
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areas are shown, shall be disposed of legally off-site by and at the expense of the 
Contractor. 

18.1.7 Imported Backfill Material 

Whenever the excavated material is not suitable for backfill, the Contractor shall arrange 
for and furnish suitable imported backfill material at his own expense. 

18.1.8 Working Area 

Except for specified off-site construction, all earthwork shall be confined strictly within site 
property lines or rights-of-way.   

18.1.9 Compaction Tests 

Compaction tests will be made by a laboratory designated by the District's 
Representative.  The number of tests and their location and depth shall be determined by 
the District's Representative.  The Contractor shall make all necessary excavations for 
compaction tests as directed by the District's Representative, and shall refill and re-
compact these excavations to the densities as specified herein. 

Compaction tests are also required and charged to the Contractor under various road and 
encroachment permits.  This section in no way relieves the Contractor of obligations 
incurred under these permits. 

18.1.10 Bracing Excavations 

Excavations shall be so braced or sheeted as to provide conditions under which workmen 
may work safely and efficiently at all times.  Rules, orders and regulations of the Division 
of Industrial Safety of the State of California shall be complied with.  Excavations shall be 
so braced, sheeted and supported that the ground alongside the excavation will not slide 
or settle, and all existing improvements of any kind, either on public or private property, 
will be fully protected from damage.  The sheeting, shoring, and bracing shall be so 
arranged as not to place any stress on portions of the completed work until the general 
construction thereof has proceeded far enough to provide ample strength.  Any damage 
to structures occurring through settlements, water or earth pressures, slides, caves or 
other causes due to failure or lack of sheeting or bracing or improper bracing or through 
negligence or fault of the Contractor in any other manner shall be repaired by the 
Contractor at his own expense. 

Care shall be exercised in the drawing or removal of sheeting, shoring, bracing and 
timbering to prevent the caving or collapse of the excavation faces which are being 
supported, and in such a manner as to prevent additional backfill that might overload the 
pipe or conduit.   

18.1.11 Grading and Stockpiling 

The Contractor shall control grading in a manner to prevent surface water running into 
excavations.  Obstruction of surface drainage shall be avoided and means shall be 
provided whereby storm and water can flow uninterrupted in existing gutters, other 
surface drains or temporary drains.  Material for backfill or for protection of excavation in 
public roads from surface drainage shall be neatly placed and kept shaped so as to cause 
the least possible interference with public travel.  Free access must be provided to all fire 
hydrants, water gates, meters and private drives. 



Root Creek Water District Page 71 
Standard Specifications Updated: December 2025 

18.1.12 Dewatering 

The Contractor shall provide and maintain at all times during construction ample means 
and devices with which to promptly remove and properly dispose of all water from any 
source entering the excavation or other parts of the work.  Dewatering shall be 
accomplished by methods which will ensure a dry excavation and preservation of the final 
lines and grades of the bottoms of excavations.  Said methods may include well points, 
sump points, suitable rock or gravel placed below the required bedding for drainage and 
pumping purposes, temporary pipe lines and other means that will not be detrimental to 
the proposed construction. 

Dewatering for the structures and pipelines shall commence when groundwater is first 
encountered and shall be continuous until such times as water can be allowed to rise in 
accordance with the provisions in this Section.  No concrete footings on floors shall be 
laid in water nor shall water be allowed to rise over them until the concrete or mortar has 
set at least eight (8) hours.  Water shall not be allowed to rise unequally against walls for 
a period of twenty-eight (28) days.  Groundwater shall not be allowed to rise around the 
pipe until jointing compound in the joints has set hard. 

The Contractor shall dispose of water from the work in a suitable manner without damage 
to adjacent property.  No water shall be drained into work built or under construction 
without prior consent of the District's Representative.  Water shall be disposed in such a 
manner as not to be a menace to the public health. 

18.1.13 Correction of Faulty Grades 

Where excavation is inadvertently carried below subgrade and/or foundation elevations, 
it shall be rectified by backfilling with approved sand, compacted to provide a firm and 
unyielding subgrade, and/or four- sack concrete, as directed by the District's 
Representative, all at the expense of the Contractor. 

18.2 Grading  

18.2.1 Stripping 

All vegetation, such as roots, brush, heavy sods, heavy growth of grass and all decayed 
vegetable matter, rubbish, and other unsuitable material within the area of the work shall 
be stripped or otherwise removed prior to starting excavation and embankment. 

18.2.2 Excavation 

After stripping has been done, excavation of whatever substances are encountered within 
the grading limits of the work shall be performed to the lines and grades indicated on the 
Drawings.  All suitable excavated material shall be transported to and placed in the fill 
areas within the limits of the work.  Material not suitable for embankment shall be legally 
disposed of off-site by the Contractor. 

18.2.3 Fill 

Areas to receive fill material shall be scarified and benched in order to allow new material 
to bond with the existing soil.  Fills or embankments shall be constructed at the locations 
and to the lines and grades indicated on the Drawings.  Suitable material from excavation 
may be used for fill.  Material shall be placed in horizontal layers not to exceed 6 inches 
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18.5 Final Clean -Up 

After backfill has been completed, the site shall be dressed smooth and left in a neat and 
presentable condition, free of all cleared vegetation, rubbish and other construction 
wastes.  Surplus rock which cannot be used for backfill shall be hauled away and legally 
disposed.  Areas next to structures where blade-type equipment cannot reach shall be 
hand- raked. 
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19 STANDARD SPECIFICATION FOR  ASPHALT CONCRETE PAVEMENT  

19.1 Aggregate Sub-base 

19.1.1 General 

Aggregate sub-base shall consist of mineral aggregate, spread and compacted on a 
prepared subgrade in conformance with the lines, grades, and dimensions shown on the 
plans, the Standard Details, and these Standard Specifications. 

19.1.2 Material 

Aggregate sub-base material shall be Class 2, shall be free of vegetable matter and other 
deleterious substances, and shall conform to the provisions of Section 25 of the State 
Standard Specifications.  Aggregate sub-base shall be compacted to ninety-five percent 
(95%) relative compaction as determined by ASTM 1557. 

19.2 Aggregate Base  

19.2.1 General 

Aggregate base material shall consist of mineral aggregate, spread and compacted on a 
prepared subgrade in conformance with the lines, grades, and dimensions shown on the 
plans, the Standard Details, and these Standard Specifications. 

19.2.2 Material 

Aggregate base material shall be Class 2, shall be free of vegetable matter and other 
deleterious substances, and shall conform to the provisions of Section 26 of the State 
Standard Specifications.  Aggregate base shall be compacted to ninety-five percent 
(95%) relative compaction as determined by ASTM 1557. 

19.2.3 Additional Thickness 

In the event that on-site soil conditions are such that a satisfactory subgrade cannot be 
prepared, additional material below the subgrade grading plane shall be removed.  The 
native material shall be replaced by additional Class 2 aggregate base or Class 2 
aggregate sub-base, at the option of the Contractor, and shall be compacted in 
accordance with the provisions of this section.   

19.3 Asphalt Concrete  

19.3.1 General 

Asphalt concrete shall consist of mineral aggregate blended with bituminous binder at an 
approved central mixing plant, in accordance with the requirements of Section 39 of the 
State Standard Specifications and these Standard Specifications. 

19.3.2 Aggregate Materials and Gradation 

All aggregates used for asphalt concrete shall be clean and free from vegetable or other 
deleterious matter.  Aggregate gradations shall conform to those set forth in Section 39-
2.02 of the State Standard Specifications for 3/4'' maximum, medium, or 1/2'' maximum, 
medium, as designated on the project plans.  

If the plans do not specify aggregate gradation, the following rules shall apply.  All asphalt 
concrete surface courses shall be placed using 1/2'' aggregate.  If the thickness of the 
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Appropriate mechanical vibration shall be used in placing concrete to eliminate stone 
pockets and voids, to consolidate each layer with that previously placed, to completely 
embed reinforcing bars and other fixtures, and to bring just enough fine material to the 
faces of top and exposed surfaces to produce a smooth, dense and even texture.  
Vibrators shall be of the high-frequency internal type.  The number in use shall be ample 
to consolidate the incoming concrete to a proper degree within 15 minutes after it is 
deposited in the forms.  In all cases, at least two (2) vibrators shall be available at the 
site.  The use of external vibration for compacting concrete will be permitted when the 
concrete is otherwise inaccessible for adequate compaction, provided the forms are 
sufficiently rigid to resist displacement or damage from external vibration and the type of 
vibrators are approved by the District's Representative. 

20.2.11 Forms 

All forms shall be smooth, mortar tight, true to the required lines and grades, and of 
sufficient strength to resist deflection during the placing of concrete.  All foreign matter 
shall be removed from forms before concrete is placed therein.  Forms previously used 
shall be thoroughly cleaned before reuse.  Prior to placing concrete, all forms shall be 
oiled with a high-penetration form oil which leaves no film that can be absorbed by the 
concrete.  Immediately prior to placing concrete, all forms shall be thoroughly wetted. 

Forms shall not be removed until the concrete has hardened sufficiently to safely support 
its own weight and possible construction loads.  Forms supporting concrete members 
which are subject to direct bending stress shall not be removed or struck until concrete 
test cylinders shown that sufficient strength to support the required structural load has 
been attained.  In no case, however, shall forms be removed or released prior to the 
passing of 24 hours following placing of the concrete. 

Forms for all surfaces which will not be completely enclosed or hidden below the final 
surface of the ground shall be made of surfaced plywood.  Insofar as practicable, forms 
shall be so constructed that the form marks will conform to the general lines of the 
structure.  All sharp edges shall be chamfered with 3/4-inch by 3/4-inch triangular fillets. 

Form clamps and ties with effective waterstops shall be used to accurately maintain the 
specified wall thickness.  These ties shall be either of the threaded or snap-off type so 
that no metal will be left within 1-1/2-inches of the surface of the wall.  Twisted-wire ties 
will not be permitted. 

20.2.12 Openings 

Pipe sleeves, inserts for pipe connections, anchors, and forms for pipe holes must be 
accurately placed and securely fastened to the forms in such a manner that the placing 
of concrete and stripping of forms will not alter their alignment or location.  Openings may 
be formed at sleeve locations and sleeves placed and grouted with cement mortar 
containing 15 lbs. of EMBECO, or equal, per sack of cement, after wall concrete is placed.  
Rubber waterstops may be required at block-outs and shall be placed as directed by the 
District's Representative.   

20.2.13 Joints 

Construction joints shall be made only where shown on the Plans unless otherwise 
approved by the District's Representative.  In case of emergency, construction joints shall 
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be placed as directed by the District's Representative.  After the pour has been completed 
to the construction joint and the concrete has hardened, the entire surface of the joint 
shall be thoroughly cleaned of surface latency and clean aggregate shall be exposed by 
abrasive blast cleaning.  Wire brushing, air and water jets may be used while the concrete 
is fresh, provided results equal to abrasive blast cleaning are obtained.  Where 
subsequent concrete pour is a wall or other restricted formed member, approximately 
three (3) inches of grout shall be placed immediately before placing first lift of concrete.  
Concrete shall be placed over grout before the grout begins to set.  Construction joints 
shall be keyed.  Keyways shall be formed by beveled strips or boards placed at right 
angles to the direction of shear.  Except where otherwise shown on the Plans or specified, 
keyways shall be at least 1-1/2 inches in depth over at least 25% of the area of the section.  
Waterstops may be required and shall be placed as directed by the District's 
Representative.  

When it is necessary to make a joint because of an emergency, reinforcing steel shall be 
furnished and placed across the joint as directed by the District's Representative. 

20.2.14 Surface Finishes 

During the placing of concrete, care shall be taken in vibrating or otherwise consolidating 
concrete to ensure surfaces of even texture free from voids. 

Immediately after the forms have been removed, all form bolts shall be removed to a 
minimum depth of 1-1/2 inches below the surface of the concrete.  All holes and 
depressions caused by the removal or cutting back of such form bolts shall be cleaned 
and filled with cement grout.  All rock pockets and honeycombed areas shall be repaired 
by chipping back to solid concrete and filling the resulting space in the same manner as 
specified for bolt holes.  This work shall be done immediately following the removal of 
forms.  If, in the judgment of the District's Representative, rock pockets are of such an 
extent or character as to affect the strength of the structure materially or to endanger the 
life of the steel reinforcement, he may declare the concrete unacceptable and require the 
removal and replacement of that portion of the structure. 

Except for surfaces which are to be buried, all projections shall be removed and the 
surfaces shall be brushed with stiff wire brushes or otherwise finished until a uniform color 
has been obtained.  The use of Carborundum stones may be required to remove surface 
imperfections.  The object of these operations is to obtain smooth, even surfaces of 
uniform appearance, free from unsightly bulges, imperfections and depressions due to 
form marks.  

All flat work shall be finished and worked from the poured slab and floated and troweled 
to a smooth, hard finish. 

20.2.15 Reinforcement 

Reinforcing bars shall be deformed billet-steel bars for concrete reinforcement, ASTM 
A615, Grade 40, unless otherwise provided.  At the option of the Contractor, Grade 60 
bars may be substituted for Grade 40, provided that the various grades of steel may not 
be used interchangeably in structures. 

Bars shall not be bent or straightened in a manner that would injure the material.  Hooks 
shall conform to the Manual of Standard Practice of the American Concrete Institute. 
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Main reinforcing bars shall not be spliced except as shown on the Plans.  Splices at points 
of maximum stress shall be avoided.  Where bars are spliced, they shall be lapped at 
least 30 bar diameters and wired together to provide a minimum distance of two (2) inches 
between the splice and the nearest adjacent bar or surface of the concrete.  Splices shall 
be staggered at least 40 bar diameters. 

Metal reinforcement shall be accurately placed as shown on the Plans and shall be 
securely held in position by wiring at intersections with No. 16 or larger wire and by using 
concrete spacers.  The minimum spacing center to center of parallel bars shall be three 
times the diameter, but in no case shall the clear distance between bars be less than two 
(2) inches.  All bars shall have a clear coverage 1-1/2 bar diameters but not less than 2-
1/2 inches measured from the surface of the concrete to the outside of the bar.  Metal 
supports may be used provided no portion of the support extends to within one inch on 
the surface on the concrete.  Wooden supports shall not be used. 

Wire mesh used for reinforcement shall be rolled flat before placing concrete and shall be 
supported and tied to prevent movement during concrete placement.  Mesh shall conform 
to ASTM A185. 

Reinforcement, at the time concrete is placed, shall be free from rust, scale and other 
coatings that would destroy or reduce bond strength. 

20.2.16 Rubber Waterstops 

Materials, fabrication, and splices shall conform to the article on Rubber Waterstops in 
Section 51 of the Standard Specifications of the California Department of Transportation 
(CALTRANS), latest revision.  Stops shall be firmly supported during concrete placement 
to prevent dislocation and to insure that ends remain at right angles to the construction 
joints.  All junctions shall be welded to provide a continuous watertight seal. 

20.2.17 Grout 

Grout shall contain Portland cement, sand, water and (for patching, anchoring, packing, 
or similar work) a non-shrinkage additive such as EMBECO.  Where finish surface is not 
covered, grout shall be tinted by color of cement, aggregate, or additive as approved by 
the District's Representative so that surface matches adjacent concrete in appearance 
after both have cured.  Ratio of cement to sand shall be 1 to 2 by volume unless otherwise 
shown or specified.  The proportion of non-shrinkage additive shall be in accordance with 
the manufacturer's instructions.  Grout shall be placed against thoroughly wetted concrete 
and shall be water-cured by providing a moist atmosphere for at least 3 days. 

20.2.18 Curing Concrete 

All newly-placed concrete shall be cured in accordance with the provisions of Section 90-
7 of the State Standard Specifications.  Any of the prescribed methods (water, curing 
compound, water-proof membrane, forms-in-place) may be used. 

20.3 Construction  

20.3.1 General 

Concrete improvements shall conform to the provisions of Section 73 of the State 
Standard Specifications and these Standard Specifications. 
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20.3.2 Subgrade 

The subgrade shall be constructed true to grade and cross-section, as shown on the 
Plans. It shall be thoroughly watered, rolled, pneumatically tamped or hand tamped to 
obtain 90 percent relative compaction, as measured by ASTM 1557.  All soft and/or 
spongy material shall be removed to a depth of not less than six (6) inches below 
subgrade elevation for curbs, gutters, alley approaches and drive approaches, and three 
(3) inches below subgrade elevation for sidewalks and wheelchair ramps.  The resulting 
space shall be filled with approved native soil, gravel, or sand, and shall be compacted to 
meet the requirements stated above. 

20.3.3 Expansion Joints  

Expansion joints for curb, gutter and sidewalk shall be constructed at a maximum spacing 
of 45 feet and at each drive approach and curb return. 

20.4 Rock Pockets  

Immediately upon stripping forms and prior to backfilling, all rock pockets or honeycombs 
shall be repaired to the satisfaction of RCWD.  Repairs shall be made with Portland 
cement mortar conforming to the requirements of Section 51-1.135 of the State Standard 
Specifications. 

20.5 Backfilling Improvements  

After forms are removed, the area between the sidewalk and curb (if any) and the area 
behind the sidewalk shall be cleaned of all surplus concrete and other debris and the area 
shall be filled with clean native soil suitable for planting. 

If curb and gutter is installed in an area where there is an existing paved street, Contractor 
shall repair all excavations made for such curb and gutter installation and shall backfill 
and pave the area between the old pavement and the new gutter with a like material.  The 
edge of the existing pavement shall be cut to a true line (using a concrete saw if the 
existing pavement is asphalt concrete) and the excess paving material shall be removed 
from the project site.  All paving work shall be done in accordance with the Standard 
Specification for Materials and Requirements for Street Improvements. 

If more than two (2) inches of cut or fill are required behind the sidewalk (or behind the 
curb, if no sidewalk exists), Contractor shall construct a slope not steeper than 10:1 
between the top of the sidewalk (or curb) and the adjacent property. 
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21 STANDARD SPECIFICATIONS FOR  DUST CONTROL 

21.1 General  

This work shall consist of applying water and/or an approved dust palliative and taking 
other such actions as may be required for the alleviation or prevention of dust nuisance 
in and around the construction zone. Responsibility shall extend to adjacent streets where 
construction dirt may be spread either by wind or by construction equipment. 

Such dust control shall be performed on a daily basis, including weekends and holidays.  
Job conditions may dictate application more than once per day.  Contractor shall follow 
the direction of RCWD in increasing the intensity of his dust control effort if RCWD 
determines the need. 

Contractor shall furnish all labor, materials, tools, and equipment necessary to maintain 
dust control herein specified.  Failure to do so shall result in a "Stop Work Order" until 
such time that RCWD deems control has been re-established by the Contractor.  RCWD 
reserves the right to order such work performed by its forces or by a third party selected 
by RCWD, and to collect all charges incurred thereby from the Contractor prior to 
issuance of certificate of completion or occupancy for the work. 

All Dust Control work shall conform to the Fugitive Dust Control regulations published by 
the San Joaquin Valley Unified Air Pollution Control District. 

21.2 Materials and Application  

21.2.1 Materials 

Materials shall be water and/or an approved dust palliative as designated below. 

21.2.2 Dust Palliative  

Dust Palliative binder shall be either miscible in water or be some form of material that is 
directly applied to the surface without mixing with water. 

Binders that are miscible in water shall be either a resin emulsion, an SS-1 type asphaltic 
emulsion, materials composed essentially of lignin sulfonate, or any other binder that is 
miscible in water in the proportions provided below in Application is non-corrosive, and 
effective as a dust palliative. 

Binders that are directly applied to the surface without mixing with water shall be products 
prepared from crude petroleum that are effective as dust palliative. 

Resin emulsion shall be composed of 57%-63% of semi-liquid petroleum resin and the 
remainder water to which a suitable emulsifying agent has been added.  The resin 
emulsion shall be readily miscible with water and when diluted with any water in the 
proportions of 1 (one) part emulsion to 10 (ten) parts water shall show no signs of 
breakdown or separation of the petroleum resin base.  Resin emulsion which has been 
stored in closed containers at temperatures above freezing for a period up to 3 months 
shall not be used until tested and approved. 

SS-1 type asphaltic emulsion shall conform to the State of California Department of 
Transportation Standard Specifications, Section 94, and latest edition. 
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21.2.3 Application 

Binders that are miscible in water shall be mixed with additional water at the rate of 4-19 
parts water to one (1) part binder.  Mixing shall be accomplished by placing the binder 
and water in the spreading equipment simultaneously or by some other mixing method 
that will produce equivalent results, with approval by RCWD. 

The resulting mixture shall be applied with a pressure-type water distributing truck 
equipped with a spray system or pressure-type asphalt distributors conforming to the 
State of California Department of Transportation Standard Specifications, Section 93-
1.03, latest edition.  The application rate shall be 0.2-0.8 gallons per square yard. 

Binders that are applied directly to the surface without mixing with water shall be applied 
by equipment approved by RCWD.  The binder shall be applied at a rate of 0.10-0.25 
gallons per square yard. 
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23 JACKING PIPE  

23.1 General  

This work shall consist of furnishing, boring, and jacking into place the type of pipe shown 
on the Plans or specified in the Special Provisions at locations and between the limits 
shown on the Plans or specified, and in accordance with these Specifications, the 
Standard Drawings and as directed by the Engineer. 

Reinforced concrete pipe with rubber gasket joints, as a carrier pipe, as specified below, 
may be jacked into place directly without a jacked steel casing. All other carrier pipe must 
be installed within a jacked steel casing. 

23.2 Materials  

The casing pipe (or reinforced concrete pipe jacked without casing pipe) designated on 
the Plans shall be of the size and class (or strength designation) shown on the Plans or 
specified, except that the class of pipe designated has been determined for vertical loads 
only. Additional facilities, reinforcement, or strength of pipe required to withstand jacking 
pressure shall be determined and furnished by the Contractor. 

Where reinforced concrete pipe, as a carrier pipe, is specified to be jacked into place 
directly without a jacked steel casing, said reinforced concrete pipe shall be furnished 
with rubber gasket joints, all in conformance with these Specifications. The reinforced 
concrete pipe shall be constructed such that no bells protrude from the outside periphery 
of the pipe. Sleeves for joints on reinforced concrete pipe shall be furnished and 
manufactured of galvanized steel, stainless steel, or fiberglass, sufficient in strength to 
withstand all loads, and which will maintain a water tight joint. 

Steel casing pipe shall have a wall thickness not less than that shown on the Plans, and 
shall be butt welded of sheets conforming to ASTM A570 commercial grade or of plate 
conforming to ASTM A283.  All field joints also shall be butt welded full circumference or 
by other means approved by the Engineer. Joints to be field welded shall be shop cut to 
ensure a true 90 degrees to the longitudinal axis of the pipe. Use of a jacking band to 
reinforce the end of the pipe receiving the jacking thrust will be required. It shall be the 
Contractor's responsibility to provide joints which are capable of resisting the jacking 
stresses without failure. 

Carrier pipe to be installed within steel casing shall be as indicated on the Plans and/or 
Special Provisions.  Composite blocks for supporting carrier pipe within steel casing shall 
be used. Blocks shall be v-cut to fit the contour of the pipe. 

Concrete for plugs to be placed at ends of casing pipe as shown on the Standard 
Drawings shall be Class B, in conformance with Section 90 of the State Standard 
Specifications. 

23.3 Excavation of Jacking and Receiving Pits  

Excavation of jacking and receiving pits shall conform to the requirements of these 
Specifications, and shall be sheathed, shored, sloped or braced in accordance with the 
Safety Regulations of the State of California, Department of Industrial Relations, and 
Division of Industrial Safety. Reference is made to these Specifications. 
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Reference is also made to these Specifications, relative to the Contractor's responsibility 
for protecting workers and others from toxic or explosive gases. 

23.4 Boring and Jacking  

Pipe shall be jacked in conformity with the prescribed lines and grades obtained from the 
stakes set by the Engineer. Excavation for the pipe shall be accomplished by boring or 
by hand digging. Sluicing or jetting with water will not be permitted. 

The excavated hole, whether bored or/hand dug, shall not be more than 0.10 foot in 
diameter greater than the outside limits of the casing (or reinforced concrete pipe jacked 
without casing pipe).If the nature of the material is such that caving will likely occur and 
which may result in a greater space than above specified, a metal shield or jacking head 
shall be installed which extends a minimum of 18 inches ahead of the jacked casing or 
pipe. The metal shield shall cover a minimum of the upper 1/2 of the periphery of the 
jacked casing or pipe. Excavation shall not proceed beyond the shield. 

Where ground conditions at the face of the jacking pit are such that sloughing or caving 
of ground is likely to occur at the face of the excavation upon commencement thereof, the 
face of the pit shall be made stable so that an excessive void is not carried with the face 
of the excavation for the length of the casing or pipe. This may be accomplished by solid 
sheathing at the portal of the jack, or excavating and backfilling the face of the pit with 
cohesive material. 

Cavities or voids outside the limits specified above, regardless of cause, shall be 
backfilled with sand, soil, cement, or cement mortar as directed by the Engineer. The 
method by which backfill is to be performed shall be approved by the Engineer. All casing 
pipe 24 inches in diameter or larger, and all reinforced concrete pipe 24 inches in diameter 
or larger, shall be furnished with preinstalled fittings suitable for attachment to grout 
pumping equipment. Such grout connections, unless otherwise indicated on the Plans, 
shall be placed at 30 degrees, 120 degrees, 240 degrees and 330 degrees, measured 
clockwise, from vertical, around the circumference of the casing or pipe, and at intervals 
in each row, along the pipe, of no greater than 10 feet. Alternate bottom holes shall be 
staggered, and alternate top holes shall be staggered, so that one hole will occur at the 
top of every 5 feet and one hole will occur at the bottom of every 5 feet. 

 

Immediately after completion of the jacking or boring operation, lean grout shall be 
injected through the grout connections in such a manner as to completely fill all voids 
outside the casing pipe or reinforced concrete pipe resulting from the jacking or boring 
operation. The lean grout shall consist of one part Portland cement to not more than 4 
parts sand by volume, placed at low pressure. Grout pressure is to be controlled so as to 
avoid deformation of casing pipe and/or avoid movement of the surrounding soil. Sand 
for grout to be placed outside the casing shall be of such fineness that 100 percent will 
pass a No. 8 sieve and not less than 35 percent will pass a No. 50 sieve. After completion 
of grouting, the grout connections shall be closed with cast--iron threaded plugs. 

In general, excavated material shall be removed from the casing or reinforced concrete 
pipe as jacking progresses and no accumulation of excavated material within the casing 
will be permitted. Should appreciable loss of ground occur in installations where the face 
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of the excavation is accessible, the voids shall be backpacked promptly to the extent 
practicable with an approved soil cement. 

For jacked reinforced concrete pipe, if the annular space in the joints on the inside of the 
pipe exceeds one inch, the space shall be filled with cement mortar for the full periphery 
of the joint and finished smooth and flush with the interior walls of the pipe. Filling and 
finishing annular spaces shall be accomplished after the entire installation is completed 
for larger pipe. 

Where carrier pipe is to be installed within a jacked casing, carrier pipe as shown on the 
Plans or indicated in the Special Provisions shall be installed within the casing pipe to the 
lines and grades shown on the Plans, and as indicated on the Standard Drawing 
pertaining thereto. The carrier pipe shall be supported on skids during the installation of 
the pipe. The skids shall be installed in such a manner as to relieve the couplings from all 
load and bearing. At the successful completion of the installation, concrete end seals 
(concrete plugs) shall be installed in accordance with the Standard Drawings. Care shall 
be taken during the placement of these seals that the pipe is not damaged, deflected or 
displaced. 

23.5 Grade Tolerance  

Reinforced concrete pipe jacked into place without steel casing shall not vary from 
theoretical alignment and grade at the time of completion of jacking by more than 0.50 
foot in 100 feet for storm drain, and 0.10 foot in 100 feet for sanitary sewer. 

Steel casing pipe of the minimum size and thickness specified on the Plans shall be 
installed in place to grades required to install the carrier pipe at the design grade. The 
Contractor's attention is called to the fact that extreme care will be required in placing the 
casing pipe so as to permit the construction of the carrier pipe to the lines and grades 
shown on the Plans. It shall be the Contractor's responsibility for selecting a size of 
casing, at or above the minimum specified, in order that the jacking may be done with a 
sufficient degree of accuracy to permit installation of the carrier pipe to the grade as 
shown on the Plans within the tolerances set forth in these Specifications for the particular 
carrier pipe installed. Any and all increased costs resulting from the Contractor's 
use of steel casing pipe with greater diameter or thickness than the minimum specified 
shall be borne solely by the Contractor. Variations from theoretical alignment and grade 
of the steel casing pipe at the time of completion of jacking shall not exceed one percent 
of the distance from the jacking point. 

23.6 Backfill, Compaction and Restoration of Surfaces for Jacking and Receiving 
Pits  

Jacking and receiving pits shall be backfilled and compacted, and the surface restored, 
in accordance with these Specifications. 

23.7 Measurement  

Measurement for reinforced concrete pipe with rubber gasket joints (without steel casing), 
jacked into place, shall be by the lineal foot of pipe jacked into place as shown on the 
Plans or as directed by the Engineer. 
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Measurement for steel casing pipe jacked into place shall be by the lineal foot of casing 
pipe jacked into place as shown on the Plans or as directed by the Engineer 

Where carrier pipe is indicated on the Plans to be placed within a jacked casing pipe, 
carrier pipe will be measured by the lineal foot of pipe installed. 

23.8 Payment  

The unit price bid per lineal foot for reinforced concrete pipe with rubber gasket joints, 
jacked into place, shall include full compensation for furnishing all labor, materials, tools, 
equipment and incidentals and for doing all the work involved therein as shown on the 
Plans, as set forth in the Specification, and as directed by the Engineer. This shall include, 
but not be limited to, excavating, backfilling and compacting the jacking and receiving 
pits, boring and tunneling, furnishing and installing the pipe complete with grout fittings, 
furnishing and installing metal shields, grouting and backfill of voids, and all incidentals. 

The unit price bid per lineal foot for steel casing, jacked into place, shall include full 
compensation for furnishing all labor, materials, tools, equipment and incidentals and for 
doing all the work involved therein as shown on the Plans, as set forth in these 
Specifications, and as directed by the Engineer. This shall include, but not be limited to, 
excavating, backfilling and compacting the jacking and receiving pits, boring and 
tunneling, furnishing and installing the casing complete with grout fittings, furnishing and 
installing metal shields, furnishing and installing skids and tie downs, grouting and backfill 
of voids, sealing ends of casing, and all other incidental work over and above that 
associated with the normal work of furnishing and installing the carrier pipe in a trench 
situation. 

Carrier pipe to be placed in casing as shown on the Plans will be paid for as normal in-
trench pipe as set forth in these Specifications for the particular type of pipe to be installed. 



Index of Standards

RCWD 
Number

Description

D-1 Storm Sand Pipe Bedding and Backfill
D-2 Storm Sand Pipe Bedding and Cement Slurry Backfill
D-3 Storm Construction Joint Collar
D-4 Storm Type A Manhole
D-5 Storm Type B Manhole
D-6 Storm Frame & Cover
D-7 Storm Type A Drainage Inlet
D-8 Storm Type A 6" Inlet Curb and Gutter detail
D-9 Storm Type A 4.5" Inlet Curb and Gutter detail
D-10 Storm Type B Drainage Inlet
D-11 Storm Type C Drainage Inlet
D-12 Storm Drainage Basin Metered Outlet
D-13 Storm Drainage Inlet Opening and Gate
D-14 Storm Flared End Section Trash & Safety Rack
D-15 Storm Outfall Structure Type "A"
D-16 Storm Type "A" Outfall Fence Cage
D-17 Stirn Ttype "A" outfall Modified
RW-1 Recycled Water Piping with Swivel Joint Connction
RW-2 Recycled Water Valve Box
RW-3 Recycled Water ID Sig 18"x12"
S-1 Sewer Sandpipe Bedding & Backfill
S-2 Sewer Sandpipe Bedding & Concrete Backfill
S-3 4" Sewer Services
S-4 Sewer Service COnnections
S-5 48" Sewer Manhole
S-6 Cast Iron Manhole Frame and Cover

S-7A Drop Connections
S-7B Stainless Steel Adjustable Clampign Brackets
S-8 4", 6", 8" Sewer Cleanout
S-9 Sewer Sand and Grease Interceptor
S-10 Sewer Pipe in Jacked Steel Casing
S-11 Metering Sewer Manhole
S-12 Manhole Pipe Connection 
ST-1 Local Street Utility Locations
ST-2 Two Lane Collector & Industrial Street Utility Locations
ST-3 Four Lane Major Street Utility Locations
ST-4 Asphalt Approach Detail
W-1 Water Sandpipe Bedding & Backfill
W-2 Water Sandpipe Bedding & Concrete Backfill
W-3 PVC Tee Restraints
W-4 PVC Bend Restraints
W-5 PVC Pipe Restraints
W-6 Ductile Iton Tee Restraints
W-7 Ductile Iron Bend Restraints



Index of Standards

RCWD 
Number

Description

W-8 Ductile Iron Pipe Restraints
W-9 Water Valve
W-10 Fire Hydrant Installation
W-11 Sample Station Installation
W-12 1" Service Connection & Meter Box Installation
W-13 1.5" Sercie Connection & Meter Box Installation
W-14 2" Service Connection & Meter Box Installation
W-15 Typical Enclosue for Backflow Prevention Devices
W-15 Typical Fire Hydrant Marker Locations
W-16 Blow-Off Assembly Type A In Line Installation
W-17 Blow-Off Assembly Type B End of Line Installation
W-18 Temporary Blow off Assemby
W-19 1" & 2" Reduced Presure Principle Backflow Assembly Installation
W-20 Typical Enclusre for Backflwo Devices
W-21 4" & Larger Standard Meter - Backflow Installation
W-22 Fire-Line Installation
W-23 Fire-Line Installation without F.D.C.
W-24 10" Ag Turnout
W-25 Pipe Support
W-26 Automatic Air Releae and Vacuum Valve (ARV)
W-27 Instalation Requirmets for an Approved Air Gap Separation
W-28 Approved Portable Water Transport Backflow Protection
W-29 Guard Post Details
W-30 Temporary RP Principle Backflow Assembly Installation
W-31 Monitoring Well Manhole Construction Detail
W-32 Water Well Destruction
W-33 Utility Marker
W-34 Installation of Water Pipe in Jacked Steel Casing
W-35 Sewer and Water Main Parallel Construction Separation
W-36 Sewer and Water Main orssing Construction
W-37 Water Pipe Hot Tap Sheet
W-38 Temporary Blow off Assembly with Concrete Thrust Restraint
W-39 Thrust Blocks
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A

CONC. COLLAR  2" BELOW COVER, 2" A.C. FLUSH
WITH COVER IN A.C. PAVED INSTALLATIONS

POURED-IN-PLACE CONC.
COLLAR, FULL CIRCUMFERENCE.
6 SACK CONCRETE & 3,000 PSI
MINIMUM.

UNPAVED AREAS

ADJUSTING RINGS
AS REQUIRED

MANHOLE
FRAME AND
COVER SEE
DWG. NO. D-6

PRECAST TAPERED CONE
OR FLAT TOP COVER
MANHOLE REDUCING
SECTION. SEE NOTE 7

PROVIDE KEYED
BASE FOR PRECAST
RISER SECTION

PRECAST BASE, PIRANHA OR
APPROVED EQUAL, 6 SACK
CONCRETE & 3,000 PSI
MINIMUM, CAST IN PLACE
APPROVED ON A CASE BY
BASIS BY DISTRICT
ENGINEER

MORTAR
    ALL
 JOINTS

V
A
R
I
A
B
L
E

V
A
R
I
A
B
L
E

1
8
"
 
M
A
X

G
R
A
D
E

R
I
N
G
S

S
E
E
 
N
O
T
E
 
7

12"

48", 60", & 72"

8"
3" R

12"

2"

12"

PI
PE
 D
IA
ME
TE
R

A

B

B

M
A
N
H
O
L
E

S
I
Z
E
+
1
6
"

MORTAR GROUT BETWEEN
JOINT AND AROUND
PERIMETER

JOINTS REQUIRE RUBBER
GASKETS, RAMNECK OR
APPROVED EQUAL.
FINISH INTERIOR JOINTS
WITH MORTAR BANDING
AFTER BACKFILL &
COMPACTION IS
COMPLETE

PRECAST
TAPERED
CONCENTRIC
OR ECCENTRIC
REDUCERS AS
REQUIRED.
PIRANHA OR
APPROVED
EQUAL.

POURED IN PLACE, 6
SACK CONCRETE &
3,000 PSI MIN
COLLAR, FULL
CIRCUMFERENCE

INSTALLATIONS IN NON
PAVEMENT AREAS UNLESS
OTHERWISE SPECIFIED,
SET FRAME 2" ABOVE
FINISH GRADE. COLLAR
SHALL BE FORMED
(CIRCULAR FORM).
EXPOSED EDGE SHALL
RECEIVE A 1

2" RADIUS AND
SURFACE SHALL RECEIVE
A NON-SLIP MEDIUM
BROOM FINISH.

6" MIN

NOTES:
1.PRECAST PIPE, ADJUSTING RINGS AND TAPERED OR FLAT TOP SECTIONS SHALL BE CONSTRUCTED IN ACCORDANCE WITH

A.S.T.M. C-478, USING TYPE II CEMENT.
2.THE JOINT BETWEEN THE PRECAST RISER AND POURED-IN-PLACE CONCRETE RISER AND BASE, AND ALL JOINTS BETWEEN

PRECAST SECTIONS INCLUDING GRADE RINGS SHALL BE MORTARED.
3.PROVIDE 6" MORTAR BAND AROUND EXTERIOR OF RISER-TO-BASE JOINT.
4.INTERIOR OF THE MANHOLE SHALL HAVE A SMOOTH TROWELED SURFACE.
5.MANHOLE SIZE TO BE MINIMUM 12" LARGER THAN LARGEST PIPE ENTERING MANHOLE. MINIMUM SIZE TO BE 48".
6.ALL MANHOLES GREATER THAN 7' ULTIMATE DEPTH REQUIRE ECCENTRIC CONES AND PVC STEPS.
7.ALL MANHOLES GREATER THAN 20' ULTIMATE DEPTH SHALL BE INCREASED MINIMUM 60" DIAMETER.
8.IF THE REQUIRED STRUCTURE EXCEEDS THE LARGEST DIMENSION SPECIFIED BY THE ROOT CREEK WATER DISTRICT STANDARD

DETAIL, THE FRESNO METROPOLITAN FLOOD CONTROL DISTRICT (FMFCD) STANDARD DETAILS MAY BE USED TO ACCOMMODATE
THE LARGER SIZES. FOR STRUCTURES LARGER THAN THOSE COVERED BY RCWD STANDARDS, THE MANHOLE BASE MAY BE
CAST-IN-PLACE PER FMFCD DETAILS, SUBJECT TO RCWD APPROVAL.

ECCENTRIC
CONE PER
A.S.T.M.
C-478

10" MAX

15" TYP

14" MAX

S
E
E

N
O
T
E
 
6

5"

18" MAX
GRADE RINGS

6" MIN

6
"
 
M
O
R
T
A
R

B
A
N
D

SEE
NOTE 4

INVERT

2" NATIVE

INVERT

SECTION "A"

SECTION "B"PLAN

NICK BRUNO, RCWD PRESIDENT
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ROOT CREEK WATER DISTRICT
STANDARD DETAIL

PREPARED BY: SCALE:
DATE ADOPTED:

STEPHEN GRISEZ D-4

48 IN, 60 IN & 72 IN TYPE A
STORM MANHOLE

12-8-2025 4 17

SECTION "A"



12"

12"

AA

B

B

6
'

POURED-IN-PLACE CONC. COLLAR,
FULL CIRCUMFERENCE. 6 SACK
CONCRETE & 3,000 PSI MINIMUM.

UNPAVED
AREAS

CONC. COLLAR 2" BELOW COVER, 2"
A.C. FLUSH WITH COVER IN A.C.
PAVED INSTALLATIONS.

ADJUSTED RINGS AS REQUIRED

PRECAST TAPERED CONE OR FLAT
TOP COVER MANHOLE REDUCING
SECTION

PROVIDE KEYED
BASE FOR PRECAST
RISER SECTION

MANHOLE
FRAME AND
COVER SEE
DWG. NO. D-6

12"

12"

6"

12"

V
A
R
I
A
B
L
E

V
A
R
I
A
B
L
E

18" MAX
GRADE
RINGS

S
E
E

N
O
T
E
 
7

6" MIN.

24"

48" & 60"

E

PI
PE
 D
IA
ME
TE
R

36
" 
MI
N.

PIPE
DIAMETER

B B

DIMENSIONS
PIPE DIA.
B
E

IN
IN
IN

36
14
32

4248
8
4438

11
54 AND GREATER
EQUALS PIPE WALL THICKNESS
48

6" MIN

MORTAR GROUT BETWEEN
JOINT AND AROUND
PERIMETER

PRECAST RISER

JOINTS REQUIRE RUBBER
GASKETS, RAMNECK OR
APPROVED EQUAL.
FINISH INTERIOR JOINTS
WITH MORTAR BANDING
AFTER BACKFILL &
COMPACTION IS
COMPLETE

PRECAST TAPERED
CONCENTRIC OR
ECCENTRIC REDUCERS
AS REQUIRED. PIRANHA
OR APPROVED EQUAL.

GRADE
RINGS

POURED IN PLACE,
6 SACK CONCRETE
& 3,000 PSI MIN
COLLAR, FULL
CIRCUMFERENCE

EXISTING
GROUND

INSTALLATIONS IN NON
PAVEMENT AREAS UNLESS
OTHERWISE SPECIFIED, SET
FRAME 2" ABOVE FINISH
GRADE. COLLAR SHALL BE
FORMED (CIRCULAR FORM).
EXPOSED EDGE SHALL
RECEIVE A 1/2" RADIUS AND
SURFACE SHALL RECEIVE A
NON-SLIP MEDIUM BROOM
FINISH.

6" MORTAR
BAND

6" MIN

INVERT

CAST IN PLACE BASE, 6
SACK CONCRETE & 3,000 PSI
MINIMUM.

2" NATIVE

15" TYP

INVERT

ECCENTRIC
CONE PER
A.S.T.M. C-478

#5
REBAR

5"

SEE
NOTE 4

10" MAX

S
E
E

N
O
T
E
 
5

14" MAX

PVC
STEPS

MORTAR
    ALL
JOINTS

SECTION "A"

NICK BRUNO, RCWD PRESIDENT

NOTES:
1.PRECAST PIPE, ADJUSTING RINGS AND TAPERED OR FLAT TOP SECTIONS

SHALL BE CONSTRUCTED IN ACCORDANCE WITH A.S.T.M. C-478, USING TYPE II CEMENT.
2.THE JOINT BETWEEN THE PRECAST RISER AND POURED-IN-PLACE CONCRETE RISER AND BASE, AND ALL JOINTS BETWEEN

PRECAST SECTIONS INCLUDING GRADE RINGS SHALL BE MORTARED.
3.PROVIDE 6" MORTAR BAND AROUND EXTERIOR OF RISER-TO-BASE JOINT.
4.INTERIOR OF THE MANHOLE SHALL HAVE A SMOOTH TROWELED SURFACE.
5.FOR REINFORCED CONCRETE PIPES, CUT AND BEND STEEL REINFORCEMENT INTO CAST-IN-PLACE MANHOLE BASE.
6.ALL MANHOLES GREATER THAN 7' ULTIMATE DEPTH REQUIRE ECCENTRIC CONES AND PVC STEPS PER MANUFACTURER SPECIFICATIONS.
7.ALL MANHOLES GREATER THAN 20' ULTIMATE DEPTH SHALL BE INCREASED TO A MINIMUM OF 60" DIAMETER.
8.IF THE REQUIRED STRUCTURE EXCEEDS THE LARGEST DIMENSIONS SPECIFIED BY THE ROOT CREEK WATER DISTRICT STANDARD DETAIL, THE

FRESNO METROPOLITAN FLOOD CONTROL DISTRICT (FMFCD) STANDARD DETAILS MAY BE USED TO ACCOMODATE THE LARGER SIZES AND
SUBJECT TO RCWD APPROVAL.
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WEIGHT: 45 LBS.

NOTES:
1.WALL REINFORCEMENT MUST BE PLACED AT THE CENTER OF WALL WITH HORIZONTAL BARS PLACED ON THE EXTERIOR FACE. BOTTOM SLAB

COVER MUST BE 3" CLEARANCE ON THE INTERIOR FACE.
2.STEPS - NONE REQUIRED WHERE "H" IS LESS THAN  7' WHERE "H" IS 7' OR MORE, INSTALL STEPS WITH LOWEST RUNG 1'-0" ABOVE THE FLOOR

AND HIGHEST RUNG NOT MORE THAN 6" BELOW TOP OF INLET. THE DISTANCE BETWEEN STEPS SHALL NOT EXCEED 1'-0"  AND SHALL BE
UNIFORM THROUGHOUT THE LENGTH OF THE WALL. PLACE STEPS IN THE WALL WITHOUT AN OPENING. STEPS SHALL COMPLY WITH STATE
INDUSTRIAL SAFETY REQUIREMENTS.

3.PIPE(S) CAN BE PLACED IN ANY WALL.
4.CURB SECTION SHALL MATCH ADJACENT CURB.
5.BASIN FLOORS SHALL HAVE STEEL TROWEL FINISH AND SHALL SLOPE TOWARD THE OUTLET PIPE AS SHOWN.
6.STANDARD SQUARE, HEXAGON, ROUND OR EQUIVALENT HEADED ANCHORS MAY BE SUBSTITUTED FOR THE RIGHT ANGLE HOOKS ON THE

ANCHORS AS SHOWN ON THIS PLAN.
7.PRECAST INLETS ALL CONNECTIONS SHALL BE SEALED WITH RAMNECK OR APPROVED EQUAL JOINT SEALANT AND INSIDE SHALL RECEIVE A

MORTARED FINISH.
8.CAL TRANS TYPE 24 FRAME:

-MATERIAL MAY CONFORM TO ASTM A-36
-FRAME SHALL BE GALVANIZED AFTER FABRICATION PER ASTM A-123
-FRAME SHALL MEET H-20 WHEEL LOADING

9.PRECAST STORM INLET TYPE "A" DRAINAGE INLET FOR H Ò 8', ASSEMBLY SHALL BE PIRANHA PIPE & PRECAST OR APPROVED EQUAL. FOR H Ó 8'
CONTACT DISTRICT ENGINEER

10.MINIMUM 18" PIPE FROM INLET TO STORM DRAIN MANHOLE

SECTION B-B
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/
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6
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2"

1/2" Ï REBAR 'J' ANCHORS
4 EA. 8-1/4" LONG

3/16" FILLET WELD

1/4" X 3 1/2" FLAT BAR
2 EA. 40-7/8" LONG

CALTRANS TYPE 24 FRAME

ALL GRATES SHALL BE PEDESTRIAN AND BICYCLE RATED TYPE

TYPE GO

CALTRANS TYPE 24 FRAME, GRATE, &
GO HEADER WITH SAFETY BAR

V
A
R
I
E
S

BEARING BAR, 13 EA.
3 12" X 

1
4" X 39 

1
2" LONG

CROSS BAR, 8 EA.
3
8" X 23 

5
8" LONG

END BAR 2 EA.
2 12" X 

1
4" X 23 

5
8" LONG

1
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7 MIN. EQUAL SPACES

5.71"1/4"

2
 
1
/
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1
/
2
"

FILLET WELD
ALL AROUND

NOTES:
1.CONFORMS TO CALTRANS STD. PLAN D77B
2.MATERIAL FOR BEARING AND CROSS BARS SHALL CONFORM TO ASTM A-36.
3.MATERIAL IS AVAILABLE AS BARE METAL OR GALVANIZED. GALVANIZING
SHALL BE HOT-DIPPED AFTER FABRICATION PER ASTM A-123.

4.GRATE IS DESIGNED FOR 16 KIP WHEEL LOAD (H-20)

A A

B

B

2
 
1
/
2
"

3
 
1
/
2
"

7/16"
3/18" FILLET WELD FULL
DEPTH. EACH SIDE ON
OUTSIDE BEARING BARS
AND ON EVERY THIRD
INTERNAL BEARING BAR.

3
/
8
"

1 5/8" CLEAR 1/4"

SECTION A-A

SECTION B-B

N.T.S.

N.T.S.

GRATE DETAIL

ANGLE TO MATCH
FACE OF CURB

9
0
Á2
"

3/16

1/2" MIN Ï ANCHORS @
2'-6"Ñ

FACE ANGLE
L 2 1

2 X 2 
1
2 X 

1
4

EDGER FINISH
9"

FACE ANGLE ANCHOR

FACE ANGLE SEE
DETAIL BELOW

6
"

M
I
N
.

#3 @ 8" VERT.
#4 @ 9" HORIZ.

#4 @ 10"

MINIMUM
18" PIPE

NICK BRUNO, RCWD PRESIDENT
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