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SECTION 01340: SUBMITTALS 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. This section describes the requirements for submission of product data, mix designs, 
calculations, shop drawings, samples, certificates of compliance, and other items as 
specified. 

B. Other miscellaneous submittals include, but are not limited to, warrantees, guarantees, 
maintenance agreements, survey data and reports, quality control testing and 
certifications, record drawings, operation and maintenance manuals and materials, and 
keys. 

C. All submittals shall be made to the City Engineer for review and approval. 
 
1.02 SUBMITTAL SCHEDULE 

A. The Contractor shall deliver to the City Engineer, for his approval, six copies of 
submittals as required herein. 

B. The Contractor shall allow at least 14 days for review by the City Engineer for each 
submittal or re-submittal. 

C. Items of work requiring the approval of submittals shall not commence until approved 
by the City Engineer. 

 
1.03 CONTRACTOR’S RESPONSIBILITIES 

A. Notify the City Engineer in writing, at the time of submission, of any deviations in the 
submittals from the Contract Documents.  The Contractor’s responsibility for deviations 
in submittals shall not be relieved bythe City Engineer’s review of the submittal. 

B. The Contractor’s responsibility for errors and omissions in the submittals shall not be 
relieved by the City Engineer’s review. 

C. Submission or re-submission of shop drawings, calculations, product date, etc. 
constitutes evidence that the Contractor has checked all information thereon, and 
accepts and is willing to perform the work as shown, in a workmanlike manner, and in 
accordance with the best standard practice. 

D. Begin no work which requires submittals until such submittals have been reviewed by 
the City Engineer and returned to the Contractor with the City Engineer’s approval. 

E. The Contractor is responsible for the quality of the work performed as well as the 
quality of materials, equipment, and supplies furnished to be incorporated into the work. 

 
1.04 CITY ENGINEER’S RESPONSIBILITIES 

A. The City Engineer’s review of the submittal information is for general conformance 
with the design conditions only, and dies not relieve the Contractor of the responsibility 
fir quality, fit, dimensions, coordination, and full compliance with all of the Contract 
Documents. 

B. The City Engineer reserves the right to reject submittals which, in his opinion, are 
incomplete and/or lack sufficient information to enable him to accomplish a thorough 
review. 

C. The City Engineer’s review of the submittals shall not be construed as approving 
departure from the Contract requirements nor any of the following: 
1. Variation from Contract Documents 
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2. Relieving the Contractor from responsibility for errors in details or dimensions. 
3. Relieving the contractor from the responsibility for integrating and coordinating the 

various trades and separate contracts. 
4. Relieving the Contractor from the responsibility for any violation of ordinances, 

rules, regulations, or laws of any Comission, Board, City, State, or federal authority 
having jurisdiction. 

 
1.05 SUBMITTALS 

A. General 
1. Submittals shall clearly indicate the nature of the item being submitted and provide 

sufficient information to the City Engineer to review the item. 
2. Six copies of submittal information shall be transmitted to the City Engineer for 

review.  Four copies of submittals will be returned to the Contractor. 
B. Shop Drawings 

1. Shop drawings shall include plans, sections, and details including complete 
information for making connections with other work and any other information 
necessary to adequately describe the unit of work. 

2. Materials and finishes shall be clearly identified, and, where applicable, 
specification numbers shall be included for reference. 

3. Shop drawings shall be drawn to a minimum scale of 1/8’ = 1 foot. 
C. Product Data 

1. Product data shall include manufacturer’s catalog cuts, brochures, descriptive and 
technical data sheets or other data sufficient to clearly identify items, optional 
features to be utilized, physical and performance characteristics, limitations, 
capacities, schedules, engineering information, physical dimensions, conformance 
with standards, codes, and any other pertinent data to identify it as conforming to 
that specified.  Statements such as “as specified” will not suffice. 

2. Clearly indicate the items to be included as part of the work.  Product data 
submitted with multiple items and no clear indication as to the item to be used in 
the work will be returned to the Contractor without being reviewed. 

D. Samples 
1. Provide samples as indicated in the specifications. 
2. Label each sample to indicate the Specification section under which it is being 

submitted. 
3. Furnish signed certificates from the suppliers of materials showing conformance 

with the standards specified. 
E. Mix Designs 

1. Furnish copies of the mix design data for each type of concrete to be used on the 
work. 

2. Mix designs shall be prepared by a Registered Soils Engineer or Civil Engineer and 
shall indicate the amount, proportion, or ratio of minerals to be used in the mix.  
Mix designs shall indicate conformance with the contract requirements. 

F. Material Certificates 
1. Furnish signed certificates from the suppliers of materials showing grading analysis 

and conformance with the contract requirements. 
G. Operation and Maintenance Information 

1. Furnish four copies of an Operation and Maintenance Manual which contains 
manufacturer’s operation and maintenance information. 
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2. The Contractor shall organize all manufacturers’ Operation and Maintenance 
information in a three-ring binder.  The manual shall contain, at minimum, table of 
contents, be organized into logical sections with tabs indicating which section 
number, manufacturer’s product data, drawings, operating instructions, and 
maintenance guidelines. 

3. Sections shall be separated with reinforced edge ring binder indexes with 2” size 
tabs. 

4. Operation and Maintenance manual shall be submitted in a 2” ring binder with clear 
view cover and white body, “Cardinal” No. 04500, Wilson Jones 28623, or equal. 

5. Inserts inside the clear view cover shall not be provided by the Contractor.  The 
City Engineer will insert cover sheets after submittal. 

 
PART 2 – PRODUCTS 
 

NOT USED 
 
PART 3 – EXECUTION 
 

NOT USED 
 

~END OF SECTION~ 
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SECTION 01400: QUALITY CONTROL AND TESTING 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION  

A. This section describes the requirements for quality control and testing. 
 
1.02 CITY ENGINEER’S DUTIES AND RESPONSIBILITIES 

B. The City Engineer and the City have the right, but not the obligation to monitor and 
inspect all work performed by the Contractor to ensure performance of the work to City 
Standards.  All work shall be subject to observation by the City Engineer at all 
reasonable times and places.  Any such observations are for the sole benefit of the City 
and shall not relieve the Contractor of the responsibility for providing quality control 
measures to ensure that the work strictly complies with the City Standards.  No 
observation by the City Engineer or City shall be construed as constituting or implying 
acceptance. 

 
1.03 CONTRACTOR’S DUTIES AND RESPONSIBILITIES 

A. The Contractor is responsible for the quality of the work performed as well as the 
quality of materials, equipment, and supplies furnished to be incorporated into the work. 

B. The Contractor shall retain a testing laboratory, approved by the City Engineer, to 
perform testing of materials as required by the Contract Drawings or City Standard.  
The Contractor shall pay for all fees incurred as the result of testing. 

C. The Contractor shall provide a two working day notice when testing or when 
inspections are required.  The Contractor shall request all tests and inspections in 
accordance with the City Engineer’s procedures.  The Contractor will not contact the 
testing laboratory without going through the City Engineer. 

D. The Contractor shall provide the City Engineer with copies of all quality control testing 
reports. 

 
1.04 TESTING LABORATORY’S DUTIES 

A. The testing Laboratory shall cooperate with the City Engineer and the Contractor and 
shall provide qualified personnel promptly upon request. 

B. The Testing Laboratory shall perform required inspecting, sampling, and testing of 
materials and methods of construction. 
1.Comply with specified standards, or other recognized authorities as specified. 
2.Check for compliance with City Standards and Contract requirements. 

C. The Testing Laboratory shall promptly notify the City Engineer and the Contractor of 
observed irregularities and/or deficiencies in the work. 

D. The Testing Laboratory shall promptly submit reports to the City Engineer. 
E. Reports shall, at a minimum, include the following: 

1.The Testing Laboratory’s name and address 
2.The project name 
3.The date of test, inspection, or sampling 
4.Record of the temperature and weather at time and place of test, inspection, or 

sampling 
5.Identification of area of work where test or sample was taken 
6.Type of inspection or test 
7.Results of inspection or test 

STANDARD SPECIFICATIONS 4



8.Opinion of compliance with City Standards and Contract Documents 
9.The name and signature of laboratory technician 
10. The date issued 

F. Testing report forms shall generally conform to the sample forms included herewith. 
G. The Testing Laboratory shall perform additional tests and services as required by the 

City Engineer. 
H. The Testing Laboratory is not authorized to release, revoke, alter, or enlarge on the 

requirement of the City Standards or Contract requirements, approve or accept any 
portion of the work, or perform any of the Contractor’s duties. 

 
1.05 INSPECTION AND TESTING 

A. A three-point testing and inspection plan shall be used to ensure the quality of work 
performed under the contract.  The plan shall consist of the following: 
1. Preparatory inspection: Prior to commencing work, the Contractor shall meet with the 

City Engineer to check the following items for conformance: 
b. Approved submittals and/or shop drawings 
c. Approved testing laboratory 
d. Availability of materials and equipment required 
e. Procedures for notification of City Engineer, when required 
f. Quality standards 
g. Safety or environmental precautions to be observed 

2. Follow-up inspections: 
b. The Contractor shall inspect the work daily to ensure the continued conformance 

of the work to the Standards. 
c. When portions of work are completed, notify the City Engineer to schedule the 

testing laboratory to perform the appropriate tests. 
d. All testing shall be done in the presence of the City Engineer and the Contractor 

shall not proceed with additional portions of work until test results have been 
verified. 

e. If, during progress of work, the City Engineer’s observations or tests indicate that 
the work or materials do not meet specified requirements, the defective work shall 
be remedied, removed, replaced, and re-tested at no cost to the City. 

3. Completion inspection: 
b. Upon completion of the work, the Contractor shall notify the City Engineer.  The 

City Engineer will perform a completion inspection and prepare a punch list of 
deficiencies, where required. 

c. Prior to acceptance by the City, all deficiencies listed in the punch list shall be 
remedied to the satisfaction of the City Engineer. 

B. Operational Testing and Training: 
1. The Contractor shall provide personnel and equipment to perform operational and 

performance tests and checkout of the equipment and/or facilities installed in the 
work.  The Contractor shall provide two (2) days’ notification of testing, and 
coordinate all testing.  The City Engineer will witness all testing. 

2. The Contractor shall provide training of City personnel for the operation and 
maintenance of all equipment installed in the work. 

 
PART 2 – PRODUCTS 
  
 NOT USED 
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PART 3 – EXECUTION 
 
3.01 TEST PROCEDURES 

A. General Requirements 
1. Testing will be performed so as to least encumber the performance of work. 
2. When portions of work are completed, notify the City Engineer to schedule the 

testing laboratory to perform the appropriate tests.  All testing shall be done in the 
presence of the City Engineer and the Contractor shall not proceed with additional 
portions of work until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements the defective work shall be remedied, removed, replaced, and 
re-tested at no cost to the City. 

B. Compaction Testing 
1. Relative compaction of the soils and aggregate base shall be tested by the City’s 

approved Testing Laboratory in accordance with California Test Method No. 231, 
Nuclear Gage. 

2. Degree of compaction: The degree of compaction shall be expressed as a percentage 
ratio of the in-place dry density of the compacted fill material to the maximum dry 
density of the same material, as determined by ASTM D1557. 

3. Compaction tests shall be performed according to the following schedule: 
 
       MAXIMUM   NO. OF TESTS 
 FACILITY    INTERVAL  AND DEPTH_____ 
 Trenches less than 6’ deep  200’ O.C.  1ea. @ 6”-12” 
 Trenches over 6’ deep and 
  Structural Fills    200’ O.C.  1ea. @ 6”-12” and 
          1ea. @ 20”-30” and 
          1ea. @ 42”-48” 
 Pavement Subgrade   200’ O.C.  1 ea. @ 4” 
 Sidewalk Subgrade   200’ O.C.  1 ea. @ 4” 
 Aggregate base    200’ O.C.  1ea @ 4” 
 Landscape Berms    400’ O.C.  1 ea. @ 6”-12” and 
          1 ea. @ 20”-30” 
 

4.The City Engineer shall have the right to request additional compaction testing at 
intervals less than listed above and additional tests to confirm the results of remedial 
action to correct areas failing to meet City standards. 

C. Hydrostatic Testing 
1. All pressure piping shall be subject to hydrostatic pressure testing.  Testing shall be 

conducted in accordance with City standards as indicated in other Sections of these 
Specifications. 

D. Leakage Testing 
1. All pressure and gravity piping shall be tested for leakage.  Testing shall be 

conducted in accordance with City standards as indicated in other Sections of these 
Specifications. 

E. Bacteriological Testing 
1. All new water work shall be disinfected and tested for presence of chlorine residual in 

accordance with AWWA C651. 
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2. Bacteriological testing will be performed by the City-approved testing laboratory.  
The Contractor shall collect a water sample for testing in a sterile bottle provided by 
the City-approved testing laboratory.  The Contractor shall contact the City for 
coordination of bacteriological testing. 

F. Concrete Testing 
1. Slump tests shall be made daily and for each 40 yards of concrete delivered to the 

site, in accordance with ASTM C143 procedures. 
2. Compressive strength cylinders shall be made in accordance with ASTM C31 and 

tested in accordance with ASTM C39. 
G. Reinforcement Testing 

1. If material is properly identified, certified mill report will be accepted; otherwise, test 
shall be made. 

2. When the name of the manufacturer, or the heat identification number, or the 
manufacturer’s chemical analysis is not known, the testing agency’s lot number may 
include any amount of reinforcement, but at least one tensile and one bending test 
shall be made of each five (5) tons or fraction thereof of each size of reinforcement in 
each lot. 

H. Testing of Mechanical and Electrical Equipment 
1. The Contractor shall provide at least four (4) hours of on-site testing for mechanical, 

electrical, plumbing, irrigation system, etc. equipment. 
2. The Contractor shall provide such temporary measures as are required in order to 

conduct performance testing. 
3. Testing of storm or sanitary sewage pumping systems shall be done with fresh water.  

Unless otherwise directed by the City Engineer, water used for testing shall be 
recirculated back into the sump and disposed of into the system only after the 
successful completion of the testing. 

4. Performance testing shall include verification of the settings and operating conditions 
of the equipment and shall include, at minimum, the following: 
a. Initial startup parameters 

1. Start and stop of pumps at set points 
2. Alteration of lead-lag pumps 
3. High and low alarms 

b. Initial startup operating conditions 
1. Water level in pump 
2. Pump output pressure (feet or psi) 
3. Total dynamic head delivered by pump 
4. Pump output (gpm) 
5. Motor lead voltages and current levels (a PG&E pump test may meet the 

requirements of this item) 
5. The Contractor shall arrange for on-site testing, training, and review of each piece of 

equipment and system to explain the “hands-on” operation of the systems.  Such 
training may be performed concurrently with testing. 

 
~END OF SECTION~ 
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SECTION 01500: CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this Section shall consist of furnishing, maintaining, and 
removing all facilities and controls, necessary or required to execute the work efficiently 
and successfully including, but not limited to, the following: 
1. Utilities 
2. Sanitation facilities 
3. Construction Aids 
4. Traffic Control 
5. Barriers and Barricades 
6. Security 
7. Rubbish and Debris Removal 
8. Erosion and Sedimentation Control 

 
1.02 TEMPORARY UTILITIES 

A. General 
1. Furnish, install, maintain, and pay for all temporary utilities as required to perform 

the work. 
2. Maintain all temporary utilities and pay for monthly billings. 
3. Remove temporary utilities, including associated materials and equipment, when no 

longer required.  Restore and reconcile areas of the site damaged by temporary 
utilities or their installations. 

B. Temporary Power 
1. Arrange with the electrical utility company to provide services required for lighting, 

power, and distribution on site. 
2. Pay utility company all costs. 

C. Temporary Water 
1. Obtain a temporary water permit and connection from the City and pay all costs. 
2. Provide backflow prevention at point of connection to City’s water system. 
3. Make potable water available for human consumption. 

D. Temporary Sanitation Facilities 
1. Provide approved temporary sanitary and maintain them in a neat, sanitary condition, 

adequately supplied. 
 
1.03 CONSTRUCTION AIDS 

A. Provide construction aids in accordance with applicable regulatory requirements. 
 
1.04 TRAFFIC CONTROL 

A. Prior to commencing construction, the Contractor shall submit for the City Engineer’s 
approval a Traffic Control Plan (TCP) detailing the means, methods, and timing he will 
use to provide the temporary signs, traffic control procedures, and maintenance of access 
to the site as required herein.  The TCP shall conform to the requirements of CalTrans 
Section 5-01 of Chapter 5, Manual of Traffic Control. 

B. The Contractor shall procure an Encroachment Permit from the City for any work which 
takes place within any City street, right-of-way, easement, or property. 

 

STANDARD SPECIFICATIONS 8



1.05 BARRIERS AND BARRICADES 
A. Barricades and portable markers shall be furnished and maintained in accordance with 

CalTrans Section 5-04 of Chapter 5, Manual of Traffic Control. 
B. Fences and gates shall be constructed where required for security of the work and/or 

safety of the general public. 
C. Trees and plant material to be saved shall be protected from damage by erecting suitable 

barricades. 
 
1.06 SECURITY 

A. The Contractor shall be responsible for providing security measures to prevent 
unauthorized entrance, vandalism, and theft of equipment and materials fro the work site.  
Any loss suffered shall be the Contractor’s sole responsibility. 

 
1.07 RUBBISH AND DEBRIS REMOVAL 

A. Keep the site clean of rubbish and debris and provide adequate containers for the 
depositing of rubbish and debris.  Arrange for the removal and disposal of trash, 
rubbish, etc.  Keep the site in a clean condition.  Conform with the other Sections of 
these Specifications regarding cleanup of the site. 

 
1.08 DUST AND DIRT CONTROL 

A. Conduct construction operations in a manner to prevent windblown dust or dirt.  
Conform with other Sections of these Specifications regarding dust and dirt control. 

 
1.09 EROSION AND SEDIMENTATION CONTROL 

A. Erosion and sedimentation control shall consist of, but not be limited to, constructing 
such facilities and taking such measures as are necessary to prevent, control, and abate 
water, mud, and erosion damage to public and private property as a result of the 
construction of this project, including the stockpiling of excavated material.  Temporary 
erosion measures include, but are not limited to, the following: 

1. The Contractor shall conduct his operations in such a manner that storm runoff 
will be contained within the project. 

2. Temporary drainage structures and other devices shall be provided to channel 
storm runoff water into the respective storm drainage systems during 
construction.  Mud and silt shall be settled out of the storm runoff before said 
runoff enters the storm drainage system. 

3. Embankment, graded, and excavation areas shall be protected from erosion and 
the resulting siltation of downstream facilities and adjacent areas by the use of 
temporary erosion control measures. 

4. Repair and/or clean any facilities or areas which have been damaged by erosion or 
sedimentation. 

 
PART 2 – PRODUCTS 
  

NOT USED 
 
PART 3 – EXECUTION 
  

NOT USED 
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~END OF SECTION~ 
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SECTION 01561: SITE CLEANUP 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this Section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for the cleanup of the work as 
described in these Specifications. 

 
PART 2 – PRODUCTS 
 
2.01 MATERIALS 

A. No materials are required in this Section. 
 
PART 3 – EXECUTION 
 
3.01 PREPARATION 

A. The Contractor shall prepare and submit for the City Engineer’s approval a Site Cleanup 
Plan (SCP) for cleanup and maintenance of the work.  The plan shall indicate the 
location, methods of collection and storage, and method of disposal of all trash, refuse, 
debris, surplus or excess construction materials and other wastes generated by the 
execution of the work.  The plan shall indicate the methods of final cleanup and 
restoration of the site upon completion of the work covered by this Contract.  The plan 
shall indicate a location for the washdown of concrete ready mix trucks and the ultimate 
removal and disposal of wastes generated from the washdown station.  The washdown 
station shall be constructed in such a manner as not to cause pollution of underground 
water sources.  The plan shall indicate the types and classification of hazardous wastes 
generated during the execution of the work as well as the location and method of disposal 
of such waste.  The disposal of all hazardous wastes shall be conducted in accordance 
with the appropriate regulatory agency.  No hazardous wastes shall be disposed of 
without the proper permits from the regulatory agency.  Copies of such permits shall be 
submitted to the City. 

 
3.02 GENERAL CLEANUP 

A. Throughout all phases of construction, including suspension of work, anduntil final 
acceptance of the project, the Contractor shall keep the premises occupied by him in a 
clean and orderly condition, disposing of construction debris and refuse in a manner 
consistent with the plan approved by the City Engineer.  The cost of providing cleanup 
throughout the life of the Contract shall be deemed to be included in the other items of 
work and no separate allowance will be made therefor.  If, during the course of the work, 
the City Engineer deems that additional cleanup is required, the Contractor shall provide 
such additional cleanup as is required at no additional expense to the City. 

 
3.03 EXCESS MATERIALS 

A. Excess or unsuitable backfill material, broken pipe, or other waste material shall be 
removed from the jobsite and disposed of by the Contractor. 

 
3.04 CONSTRUCTION DEBRIS 
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A. Trash, construction debris, packaging, refuse, or other waste material shall be stored in 
approved containers and be removed from the jobsite and disposed of by the Contractor. 

 
3.05 ROADWAY MAINTENANCE 

A. Spills resulting from hauling operations along or across existing streets, roads, or ramps 
shall be removed immediately by the Contractor.  All gutters and roadside ditches shall 
be kept clean and free from obstructions.  The Contractor shall immediately remove spills 
by sweeping or flushing the areas.  If, in the opinion of the City Engineer, additional 
roadway maintenance is required to remove materials from spills, erosion, dust nuisance, 
etc., the Contractor shall provide such additional maintenance at no additional cost to the 
City. 

 
3.06 DUST CONTROL 

A. In areas where excessive dust caused by construction operations is a nuisance to property 
owners, the Contractor shall frequently wet down the area to control the dust in 
accordance with the Contract documents. 

 
3.07 WEED CONTROL 

A. Throughout all phases of construction, including suspension of work, and until final 
acceptance of the project, the Contractor shall keep the area within the limits of work free 
from weeds.  If the Contractor intends to control weeds through the use of herbicides, the 
detail of such use shall be included in his cleanup plan.  All weeds shall be controlled in a 
manner satisfactory to the City Engineer. 

 
3.08 CONTAMINATED SOIL 

A. Soil contaminated due to improper disposal of concrete washdown water, fuel, oil, 
hydraulic fluids, paint, solvents, pesticides, or other hazardous materials shall be removed 
to a depth required to contain all of the hazardous material, and disposed of in a manner 
meeting the approval of the appropriate regulatory agency and the local Health 
Department.  Notify the City Engineer of any removal of any contaminated soil. 

 
3.09 DRAINAGE STRUCTURES 

A. The Contractor shall provide dams, settling ponds, or filtering structures as may be 
required to keep construction debris and soil erosion from entering drainage systems.  
Upon completion of all grading, and after establishment of all landscaping, the Contractor 
shall clean and remove all soil, debris, etc. from drainage structures and systems. 

 
3.10 FINAL CLEANING 

A. Upon completion of all work, all paved area shall be swept to remove all dirt, gravel, or 
other debris.  Flushing of streets will not be permitted.  All access roads, haul roads, and 
the areas surrounding the borrow areas and project site shall be returned to their condition 
existing prior to the commencement of work.  As a condition of final acceptance of the 
work, the Contractor shall carefully clean up the work and the premises, remove all 
temporary structures built by or for him, remove all surplus construction materials debris 
and rubbish of all kinds from the grounds he has occupied, and leave them in a neat 
condition.  The entire project shall be left in a condition that will present a pleasing 
appearance as viewed in general and in a manner satisfactory to the City Engineer.  The 
City Engineer shall perform a final inspection of the cleanup of the site, and the 
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Contractor shall remedy such problems noted during the inspection, or provide such 
additional work as deemed appropriate, at no additional cost to the City. 

 
~END OF SECTION~ 
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SECTION 01720: RECORD DRAWINGS 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. This Section describes the requirements for maintaining records of actual conditions n the 
field and for changes in the work. 

B. The purpose of Record Drawings is to provide factual information regarding all aspects 
of the work, both concealed and visible, to enable future modifications of the work to 
proceed without lengthy and expensive site measurements, investigation, and/or 
examination. 

 
1.02 MAINTENANCE OF RECORD DOCUMENTS 

A. During the progress of the work, the Contractor shall keep on the site one set of prints of 
the drawings on which all changes made shall be marked in red.  Changes shall include 
those made necessary by structural or other interferences, or changes in the location of 
equipment or any portion of the work, where such items deviate from the original layout. 

B. Record documents shall be available to the City Engineer and the Engineer of Work at all 
times. 

 
1.03 RECORDING 

A. Label the prints “PROJECT RECORD” in neat, large, printed letters. 
B. Record information concurrently with the construction process. 

1. Completely and legibly record all deviations in construction, especially pipe and 
conduit locations, and deviations caused by approved changes to the work. 

2. Date all entries. 
3. Call attention to an entry by drawing a “cloud” around the area affected. 

 
1.04 FINAL PROJECT RECORD DOCUMENTS 

A. Upon substantial completion of the work, deliver the Contractor’s Project record 
drawings to the Engineer of Work. 

B. The Engineer of Work shall carefully transfer all data shown on the job set of Record 
Drawings to corresponding original drawings, coordinating the information as required. 

C. Clearly indicate at each affected area of the drawing or detail a full description of 
changes made during construction, and the actual location of items as previously 
specified. 

D. “Cloud” all affected areas. 
E. Stamp each record drawing with the following information: 

1. “Record Drawing” 
2. Prepared by: [Engineer of Work’s name and address] 
3. Date prepared 
4. Engineer of Work’s signature 

F. Deliver one reproducible blackline mylar copy of the Final Project Record Drawings to 
the City Engineer. 

 
PART 2 – PRODUCTS 
 
 NOT USED 
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PART 3 – EXECUTION 
 
 NOT USED 
 

~END OF SECTION~ 
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SECTION 02110: CLEARING AND GRUBBING 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this Section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for the clearing and grubbing of the 
work shown on the plans and described in these Specifications. 

B. This work shall consist of removing and disposing of all objectionable material from 
within the area of work, as indicated on the drawings and such other areas as may be 
designated by the City Engineer.  Clearing and grubbing shall be performed in advance of 
excavation and grading operations. 

 
1.02 JOB CONDITIONS 

A. The Contractor shall visit the site and familiarize himself with existing site conditions 
and the site survey. 

B. The Contractor shall not be relieved of any liability under the Contract for any loss 
sustained as a result of any variance between conditions indicated by or deduced from the 
site survey and the actual conditions encountered during the course of the work. 

C. The Contractor shall, upon becoming aware of surface and/or subsurface conditions 
differing from those disclosed by the original site survey, promptly notify the City 
Engineer as to the nature and extent of the differing conditions, first verbally to permit 
verification of the conditions, and then in writing.  No claim by the Contractor for any 
conditions differing from those anticipated in the plans and specifications and disclosed 
by the site survey will be allowed unless the Contractor has so notified the City Engineer, 
verbally and in writing as required above, of such changed conditions. 

 
PART 2 – PRODUCTS 
 
2.01 MATERIALS  

A. Miscellaneous materials shall be supplied in accordance with the provisions of this 
Section. 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION 

A. Location of utility lines is shown on the plans for the information of the Contractor.  The 
City and City Engineer assume no responsibility for the accuracy or reliability of this 
information.  It is the responsibility of the Contractor to determine the actual location of 
the utility lines to be encountered, both overhead and underground.  The Contractor shall 
make all necessary arrangements for the relocation of all utility lines which interfere with 
the work, and pay for all costs required to relocate said utility lines, at no additional cost 
to the City. 

B. The Contractor shall coordinate his work with the appropriate utility agency and notify 
utility company and the City Engineer 48 hours prior to the commencement of work 
which would affect existing utilities. 
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C. The Contractor shall locate and accurately mark all buried lines and coordinate clearing 
and grubbing operations with demolition.  Care shall be taken around all facilities to 
remain. 

 
3.02 CLEARING AND GRUBBING 

A. Unless otherwise indicated on the plans, the entire area of work shall be cleared and 
grubbed.  The area above the natural ground shall be cleared of all vegetative growth 
such as trees, logs, stumps, roots, brush, grass, weeds, and all other objectionable material 
including concrete or masonry.  Within the limits of areas to be cleared, the areas below 
the natural ground surface shall be grubbed to a minimum depth of 24” or deeper, in 
order to remove all stumps, roots, buried logs, piping, concrete foundations, and all other 
objectionable material. 

B. All trees to be removed will be indicated on the plans.  Tree removal shall consist of 
removing trees, existing stumps, and roots to a minimum depth of 24”.  All cavities 
created by stump removal shall be backfilled and compacted to 95% of dry density. 

C. Trees not to be removed shall be protected from injury by constructing a physical barrier 
around them as indicated on the plans.  Parking of vehicles and storage of materials 
within the limits of tree protection is prohibited. 

D. Tree trimming will be required only where it is necessary to clear construction 
equipment, unless otherwise shown on the plans.  Trees shall be trimmed in a manner 
which meets with the approval of the City Engineer.  Burning of materials and debris will 
not be permitted. 

E. Grass and weeds may be thoroughly incorporated with native soil by discing or other 
means.  Materials containing grass and weeds shall be used be used outside the building 
foundation area and paved portions of the roadway. 

F. All materials cleared and grubbed shall be removed from the site and disposed of in a 
manner which meets with the approval of the City Engineer.  Burning of materials and 
debris will not be permitted. 

 
3.03 DUST CONTROL 

A. Dust resulting form the Contractor’s performance of the work, either inside or outside the 
limits for work, shall be controlled.  Water shall be applied in amounts at at locations 
necessary to control dust.  If the Contractor elects to use chemical additives in water for 
dust control, it shall be at his sole expense.  The City reserves the right to prohibit the use 
of a particular type of additive.  The methods for application of water for dust control 
shall be approved by the City Engineer.  If in the opinion of the City Engineer, 
insufficient efforts are being made to control dust, the Contractor shall apply additional 
water for dust control at no additional cost to the City. 

 
3.04 CLEANING 

A. Immediate clear or sweep clean existing access roadways of any spilled debris or 
material.   Road closures will not be permitted. 

 
~END OF SECTION~ 
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SECTION 02510: ASPHALT CONCRETE PAVING 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 
The work to be performed under this Section shall consist of furnishing all labor, materials, tools, 
transportation, supplies, equipment, appurtenances, fuel, and power, unless specifically excepted, 
necessary or required for the installation of aggregate base and paving, and the construction and 
adjustments of appurtenant facilities as shown on the plans and described in these specifications. 
 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below. 
1. The American Society for Testing and Materials (ASTM). 
2. State of California, Department of Transportation "Standard Specifications"    
3. (CalTrans). 
4. Federal Specifications (Fed. Spec.). 
5. Occupational Safety and Health Administration (OSHA). 

 
1.03 SUBMITTALS 

A. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specified in this Section. 

B. Mix Designs: Furnish copies of the mix design data for each type of asphaltic concrete to 
be used on the work in accordance with Division 1. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturer's catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue. All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

 
PART 2 – PRODUCTS 
 
2.01 MATERIALS 

A. Aggregate base shall conform to the requirements of CalTrans Section 26 for Class 2, 3/4 
inch maximum combined grading. 

B. Asphaltic concrete shall conform to the requirements of Section 39 of the CalTrans 
Specifications. Asphaltic concrete shall be Type B and shall conform to the grading 
specified for ½ inch maximum aggregate. Unless otherwise approved the asphaltic binder 
shall be a paving asphalt having penetration of 25 at 77 degrees, AR 4000 or equal and 
shall conform to CalTrans Section 92. 

C. Asphalt concrete for surface patching and patching at installation of appurtenances shall 
be open graded 3/8" maximum aggregate conforming to CalTrans Section 39. 

D. Prime coat shall be type SC-70 or SC-250 liquid asphalt and shall conform to the 
requirements of CalTrans Section 93 and applied in accordance with Section 39-4. 
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E. Tack coat shall be type RS-1 liquid asphalt and shall conform to the requirements of 
CalTrans Section 94.  A tack coat shall be applied to all vertical surfaces and to overlay 
areas of existing pavement in accordance with Section 39-4.  

F. Monument boxes shall be domestically manufactured from tough grey iron, free from 
cracks, blow holes, porosity, hard spots, shrinkage cracks, swells, and cold sheets, and be 
of workmanlike finish. The cast iron shall meet the requirements of ASTM A48, Class 
30. Monument boxes shall conform to City Standards. 
1. All castings shall be manufactured true to pattern and all round frames and covers 

shall be machined and dressed to assure a tight fit and to prevent rocking or rattling 
under traffic. All frames and covers that do not fit neatly and bear firmly in the ring 
will be rejected. 

2. Monument Box & Cover: Monument box covers shall be turned in a lathe and the 
outer 1-1/2 inches dressed down to assure a tight fit and to prevent rocking. The seat 
for the box cover shall also be turned in a lathe to provide a true and smooth surface. 
Covers shall be marked with the inscription “MONUMENT BOX" on the Cover. 

 
2.02 PAVING EQUIPMENT 

A. Asphalt paving equipment used to place asphalt concrete shall conform to the 
requirements of CalTrans Section 39-5. The paver shall be equipped with full automatic 
screed and grade sensing controls, which shall control the longitudinal grade and 
transverse slope of the screed. The controls shall be actuated by grade and slope 
references. Corrections on account of deviations from the references shall be automatic. 
Guides and references required to control the longitudinal grade and transverse slopes 
shall be furnished by the Contractor. 
1. Should the Contractor elect to use a ski device sensing from sub-grade for 

longitudinal control, the minimum length of the device shall be 30 feet. The device 
shall be a rigid unit mounted on multiple supports. Each support shall act 
independently of the others and the finished grade shall not be affected by the action 
of a single support. 

B. Compacting equipment shall conform to the requirements of CalTrans Section 39-5. 
1. All steel-tired rollers shall be of the tandem type, vibratory or non-vibratory as 

required. 
2. Pneumatic tired rollers shall be the oscillating type having a width of not less than 

four (4) feet with pneumatic tires of equal size and diameter. Tires shall be spaced so 
that the gaps between adjacent tires will be covered by the following tires. 

 
PART 3 - EXECUTION 
 
3.01 PREPARATION AND LAYOUT 

A. The Contractor shall employ, at his own expense, a registered Civil Engineer or licensed 
Land Surveyor, approved by the City Engineer, to lay out the work of the project; to 
establish all reference points set for construction and the certification of finish grades 
with drawings and/or to match existing surfaces where applicable. 

B. Preserve reference points, such as survey monuments, benchmarks, and survey stakes. If 
disturbed or destroyed by the Contractor, replace as directed by the City Engineer, at no 
extra cost to the City. Establish elevations, designate and identify datum elevation.  Set 
required lines and levels. 

C. Establish elevations; designate and identify datum elevation. 
D. Set required lines and levels. 
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E. Install signs, lights and barricades where necessary to guard against accident. Comply 
with City, CalTrans, OSHA and any other applicable safety standards. 

F. Protect existing structures and facilities to remain from damage. 
G. Perform work within the confines of the project limits; do not trespass other property 

without specific permission from adjacent owners. 
 
3.02 CONSTRUCTION 

A. Grade Tolerance: Whenever reference to finished grade is made, it shall be considered to 
be the finished surface of the completed facility. 

B. Installation of Aggregate Base: After the sub-grade has been properly prepared and 
compacted, aggregate base shall be deposited, spread and compacted to the required 
thickness as indicated on the plans. Aggregate base shall be placed in layers not 
exceeding six (6) inches in thickness and compacted to not less than 95%. Immediately 
prior to placing additional layers thereon, the aggregate base shall not vary more than 
0.05 foot above or below the grades indicated on the plans. 

C. Prime Coat: Prime coat shall be applied in accordance with the provisions in CalTrans 
Section 39.4, to the aggregate base and to other surfaces as necessary. The prime coat 
shall be spread at the approximate total rate of 0.25 gallons per square yard of surface 
covered. 

D. Tack Coat: Tack coat shall be applied in accordance with the provisions in CalTrans 
Section 94, to all vertical surfaces of existing pavement, curbs, gutter, construction joints 
in the surfacing against which additional material is to be placed, and to other surfaces as 
necessary. The tack coat shall be spread at the approximate total rate of 0.10 gallons per 
square yard of surface covered. 

E. Installation of Asphaltic Concrete: Asphaltic concrete shall be installed, spread and 
compacted in accordance with CalTrans Section 39-6. A sufficient thickness of asphaltic 
concrete shall be placed so that the final compacted thickness shall be as indicated on the 
plans. The completed surfacing shall be thoroughly compacted, smooth, and free from 
ruts, humps, depressions, or irregularities. Any ridges, indentations or other objectionable 
marks left in the surface of the asphalt concrete shall be eliminated by rolling or other 
means. 

F. The dumping of material in a windrow, in accordance with CalTrans Section 39-5.01, 
shall be limited to 750 feet in advance of the paving machine, unless otherwise permitted 
by the City Engineer. 

G. During compaction and rolling operations, and when required, the asphalt concrete shall 
be cooled by application of water. Application of water shall conform to CalTrans 
Section 17-1.02 and 17-1.025. 

H. Transverse joints in paving, whether hot or cold, shall be made at an angle to the path of 
the traveled way. The angle shall be greater than 15 degrees and less than 30 degrees 
from a line perpendicular to the center line of the road or parking area. 

I. Adjustment of Appurtenances: After paving operations are completed, all lamp holes, 
maintenance holes, monument boxes, valve boxes, or other appurtenances shall be 
adjusted to finished grade. Valve and monument boxes, lamp holes, and other small 
appurtenances shall be adjusted using cast iron locking grade rings or completely 
resetting the box. Manhole frames and covers shall be adjusted using cast iron locking 
rings, conforming to Fed. Spec. QQ-11-652, or completely resetting the frame and cover 
using concrete grade rings. 

J. All patching and repairs of paving shall include pre-heating the area to be patched, the 
application of tack coat, and patching with 3/8" asphaltic concrete. The surface of patches 
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shall be uniform in slope and conform to the slope of adjacent paving. Humps or 
depressions in patches will be cause for rejection. 

K. Planing asphalt concrete surfaces:  The existing concrete shall be planed at the locations 
and to the dimensions shown on the plans and in accordance with the special provisions.  
The cold planing or milling machine shall have a cutter head at least 30 inches wide and 
shall be operated so as not to produce fumes or smoke.  The planing shall be within .03-
foot above or below the specified grade.  Material planed from the roadway shall be 
removed daily.   

 
3.03 TESTING 

A. General Requirements 
1.  Testing of all work shall be in accordance with the requirements of Division 1.  

Testing will be performed so as to least encumber the performance of work. 
2.  When work of this section or portions of work are completed, notify the City 

Engineer to schedule the testing laboratory to perform the appropriate tests.  All 
testing shall be done in the presence of the City Engineer and the Contractor shall not 
proceed with additional portions of work until test results have been verified. 

3.  If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced, and 
re-tested at no cost to the City. 

B. Compaction Testing 
1. Relative compaction of the soils and aggregate base shall be tested by the City's Soils 

Engineer in accordance with California Test Method No. 231, Nuclear Gage. 
2. Degree of Compaction: The degree of compaction shall be expressed as a ratio of the 

in-place dry density of the compacted fill material to the maximum dry density of the 
same material as determined by ASTM D1557. 

3. Compacted fills shall be tested prior to proceeding with placement of surface 
materials. 

4. If, during progress of work, tests indicate that compacted materials do not meet 
specified requirements, the defective work shall be removed and replaced, 
re-compacted and re-tested at no cost to the City. 

5. Upon completion of this portion of the work, deliver to the City Engineer a written 
report form the City's Soils Engineer stating that the work performed hereunder 
complies with the requirements of the plans and specifications. The report shall be 
prepared in accordance with the requirements of Division 1. 

C. Testing For Trueness Of Paving 
1. The finished surfaces of asphaltic paving shall be tested for trueness and uniformity 

of  longitudinal and transverse slopes. 
2. When a straight edge 12 feet long is laid on the finished surface and parallel with the 

centerline, the surface shall not vary more than 0.01 foot from the lower edge of the 
straight edge. 

3. The transverse slope of the finished surface shall be uniform to a degree such that no 
depressions greater than 0.02 foot are present when tested with a straight edge 12 feet 
long laid in a direction parallel to the center line and extending from edge to edge of a 
12  foot traffic lane. 

4. Patching shall conform to section 3.02. 
 
3.04 PROTECTION 

A. Protect completed paving from damage until final acceptance by the City. 
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B. Do not store materials, equipment, lumber, soil, humus, or similar on completed paved 
areas. 

C. Do not fuel or lubricate equipment over paved areas. Protect completed paving from fuel 
leaks or spills, hydraulic fluid spills, solvents, etc. 

D. Repair or replace damaged paving as directed by the City Engineer. 
 
3.05 PROJECT RECORD DOCUMENTS 

A. Provide a complete set of Record Documents in accordance with the provisions of 
Division 1.  Such drawings shall indicate every change or deviation from the original 
contract drawings, including field orders, requests for information, change orders, or 
similar changes.  All changes in the location, coordinates, depth, elevation, or 
specification of a facility shall be recorded on the plans.  The drawings shall be regularly 
revised and kept up to date. 

B. Upon completion of construction, an as-built field survey shall be conducted to verify the 
location, coordinates, and/or elevations of the following: finished roadway centerline 
elevations and edge of pavement elevations at high points, changes in grade, low points, 
grades at centerline intersections, etc. 

C. Information developed by the as-built survey shall be indicated on the Record Drawings 
in accordance with the foregoing. 

 
~~ END OF SECTION ~~ 
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SECTION 02520: PORTLAND CEMENT CONCRETE PAVING 
 
1.01 DESCRIPTION 

A. The work to be performed under this section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted in writing by the City Engineer, necessary or required for the 
installation of Portland Cement Concrete curbs, gutters, sidewalks, curb cuts, ramps, 
driveways, and appurtenant facilities as shown on the plans and as described in these 
specifications. 

 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry, or 
governmental organizations apply to work of this Section where cited from the rollowing 
references: 
1. American Concrete Institute (ACI) 
2. The American Society for Testing and Materials (ASTM) 
3. State of California, Department of Transportation (CalTrans) 
4. Federal Specifications (Fed. Spec.) 
5. Occupational Safety and Health Administration (OSHA) 

 
1.03 SUBMITTALS 

A. Manufacturer’s Specifications: Where manufacturer’s specifications and/or directions are 
referred to in the Specifications. 

B. Product Data: Furnish manufacturer’s descriptive and technical data sheets where 
required to indicate use of materials or equipment in conformance with the 
Specifications. 

C. Materials: Furnish signed certificates form the suppliers of materials and manufactured 
items showing conformance with the standards specified in this Section. 

D. Mix Designs: Furnish copies of the mix design data for each type of concrete to be used 
on the work. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturer’s catalogs and installation recommendations 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue.  All referenced standard specifications 
shall be considered an integral part of this specification, as if repeated in full herein. 

B. Work shall comply with the requirements of governing codes, ordinances, laws, 
regulations, safety orders, and directives relating to the work. 

 
PART 2 – PRODUCTS 
 
2.01 MATERIALS 

A. Portland Cement: ASTM C150, Type II, unless otherwise specified. 
B. Concrete Aggregates: 

1. General: ASTM C33 
2. Fine Aggregate: Clean, hard, strong, durable, natural sand 
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3. Coarse Aggregate: Hard, durable, non-coated crushed stone or gravel.  Maximum size 
of aggregate shall be 1/5 of narrowest dimension between forms of the concrete 
member or ¾ of minimum clear spacing between reinforcing bars. 

4. Store fine and coarse aggregates separately. 
C. Mixing Water: Potable 
D. Steel Reinforcement: 

1. Reinforcing Bars: ASTM A615, Grade 40, deformed billet steel bars, plain finish 
2. Welded Wire Mesh: ASTM A185, electrically welded, plain finish 
3. Metal Accessories: Provide spacers, chairs, ties, and other devices necessary for 

proper placing, spacing, supporting, and fastening reinforcement in place. 
E. Dowels: Dowels shall be smooth steel rods, #5 or 5/8” in diameter, 24 inches in length, 

and shall be greased and wrapped one side through every expansion joint, as shown on 
the plans.  Tight fitting PVC inserts may be used in lieu of wrapping one side. 

F. Form Work: 
1. Plywood: 5-ply. 5/8-inch thick minimum, moisture resistant Plyform ~X 
2. Lumber for Form Work: Construction grade Douglas Fir 

G. Admixtures:  
1. Air Entraining Admixtures: ASTM C260, air content not to exceed 4 percent 
2. Water Reducing, retarding, and Accelerating Admixtures: ASTM C494 

H. Form Release Agent: Form release agent shall be provided where necessary to keep 
concrete from binding to forms. 

I. Curing Materials: Membrane Forming Curing Compounds, ASTM C309, Type I. 
J. Joint Materials: Self-expanding cork board, ASTM D1752, or preformed bituminous, 

ASTM D1751.  Extend joint fillers to the full depth of slab or joint; thickness and length 
indicated. 

K. Cement Mortar: Cement mortar shall conform to the requirements of Section 51-1.135 of 
the Standard Specifications. 

 
2.02 PROPORTIONING OF CONCRETE MIXES 

A. Strength: Except as otherwise indicated, concrete shall have the minimum 28 
compressive strength as follows: 
1. Curb, gutter, and sidewalks: 2,800 psi 
2. Discharge structures: 2,800 psi 
3. Slabs on grade: 3,000 psi 
4. Traffic pavement and driveways: 4,000 psi 

B. Mix Design: 
1. Concrete mixtures except for lean concrete shall be signed by a testing laboratory 

approved by the City Engineer.  Mixes shall be verified by actual tests on cylinders 
prior to placing concrete, and compression tests shall show values at least 25 percent 
greater than the minimum strength indicated or specified.  Mixes shall conform to the 
governing building code requirements and to current ACI Standards, and shall be 
approved by the City Engineer.  Contractor shall pay the testing laboratory for cost 
incurred for the mix design. 

2. The amount of fine and coarse aggregates shall be proportioned with respect to each 
other and with respect to the water content, so that the concrete may be placed 
without segregation; but in no case shall the volume of the fine aggregates be less 
than 35 percent of the sum of volumes of fine and coarse aggregates when measured 
in loose, dry volumes before being combined.  The amount of aggregates before 
combining shall not exceed 6-1/2 cubic feet per each sack of cement. 
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3. Water, including moisture contained in the aggregate, shall not exceed the amounts 
specified in Table 502(a) of the ACI Building Code 318. 

4. The minimum cement content for concrete shall be 5 sacks per cubic yard, or more, 
as determined by the testing laboratory. 

C. Admixtures: 
1. Use air entraining admixtures for all concrete.  Amount of entrained air shall be 3 to 6 

percent by volume when tested by air meter in accordance with ASTM C173.  Use 
admixtures for air entraining in accordance with manufacturer’s printed 
recommendations, at the batch plant by the manufacturer’s representative, for correct 
entrainment. 

2. In order to reduce total water content, a water reducing agent may be used in 
accordance with the manufacturer’s recommendations.  The reduced water content 
shall be taken into consideration when proportioning materials, except that the 
minimum requirements specified shall be maintained. 

3. Do not use retarding and accelerating admixtures, unless approved by the City 
Engineer. 

4. Include admixtures in the design test cylinders. 
5. Admixtures shall be compatible and retain full efficiency, with no deleterious effect 

on the concrete or on the properties of each other. 
6. Do not use calcium chloride. 

 
2.03 BATCHING AND MIXING 

A. General: Except as otherwise specified, concrete shall be ready-mixed or job-mixed in 
accordance with requirements of the governing building code and ACI 318. 

B. Ready-Mixed Concrete: 
1. Ready-mixed concrete shall be mixed and delivered to the point designated, as 

specified in ASTM C94. 
2. Do not add water on the job, unless authorized by the Construction Manager.  The 

amount of water, if added, shall be recorded on the delivery ticket.  If water is 
permitted to be added to mixed concrete upon arrival at the job, an additional mixing 
of 20 revolutions of the drum shall be required. 

3. Furnish duplicate delivery tickets with each load of concrete delivered to the job, one 
for the Contractor and one for the City Engineer.  Delivery tickets shall provide the 
following information: 
1. Date 
2. Name of ready-mix concrete plant 
3. Job location 
4. Contractor 
5. Type and brand of cement 
6. Class and specified cement contents in bags per cubic yard of concrete 
7. Truck number 
8. Time dispatched and time unloaded 
9. Amount of concrete in load, in cubic yards 
10. Admixtures in concrete, if any 
11. Maximum size of aggregate and amount of aggregate of each size per cubic yard 
12. Water added at job, if any 

 
PART 3 - EXECUTION 
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3.01 PREPARATION AND LAYOUT 
A. Preserve reference points, such as survey monuments, benchmarks, and survey stakes.  If 

disturbed or destroyed by the contractor, replace as directed by the City Engineer, at no 
extra cost to the City. 

B. Establish extent of excavation by area and elevation; designate and identify datum 
elevation. 

C. Set required lines and levels. 
D. Install signs, lights, and barricades where necessary to guard against accident.  Comply 

with County, CalTrans, OSHA, and any other applicable safety standards. 
E. Protect existing structures and facilities to remain from damage. 
F. Perform work within the confines of the project limits.  DO not trespass other property 

with out specific permission from adjacent owners. 
G. Existing sidewalks: Where existing sidewalks are to be removed and reconstructed, the 

existing sections shall be cut to a depth of 1-1/2” with an abrasive saw and then removed.  
Dowels shall be installed as indicated on the plans. 

H. Subgrade Preparation: The subgrade shall be constructed to a true grade and cross section 
and shall be wetted and thoroughly compacted to a minimum relative compaction of 90% 
or greater, as indicated on the plans.  Subgrade cross section shall then be checked by 
measure template supported from the forms. 

I. Weather Conditions: 
1. Comply with ACI Standards for hot and cold weather concreting. 
2. Do not mix salt, chemicals, or other foreign materials with the concrete. 
3. Do not use admixtures to accelerate the hardening of the concrete or to produce high 

early strength concrete, unless specified or approved by the City Engineer. 
4. Maintain records showing date of placements, the mix used, and the air temperature 

at the time of concreting of the various portions of work. 
 
3.02 FORMWORK 

A. Forms shall be designed, constructed, and erected in accordance with “Recommended 
Practice for Concrete Flatwork,” ACI 346. 

B. Construction tolerances shall not exceed those specified in ACI 347. 
C. Re-use of form materials shall be contingent upon the condition of such materials after 

stripping, and their ability to produce concrete finishes as required. 
D. Forms: Forms shall be carefully set to the alignment and grade indicated on the plans, and 

held firmly in place with stakes, clamps, spreaders, or braces.  Clamps, etc. shall be 
installed so as not to interfere with finishing operations. 

E. Coat the contact surfaces of forms with an approved release agent. 
 
3.03 REINFORCING STEEL 

A. Bending and Placing: 
1. Bars shall be bent cold.  Do not use bars with bends not indicated. 
2. The minimum clear distance between parallel bars shall be not less than the nominal 

diameter of the bars nor less than 1-1/3 times the maximum size of the coarse 
aggregate, or one inch minimum, except where otherwise indicated. 

3. Splices for reinforcement shall be made in accordance with ACI 318, except where 
otherwise indicated. 

 
3.04 WELDED WIRE FABRIC REINFORCEMENT 
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A. Lap fabric 6” or one full mesh plus 2”, whichever is greater.  At joints, securely tie wire 
together and to other reinforcement at approximately 12” centers.  Extend wires to within 
1” of expansion and contraction joints.  Provide dobies on a three (3) foot grid to support 
the welded wire mesh. 

 
 
3.05 DRAINAGE ITEMS AND APPURTENANCES 

A. Drainage Facilities: Catch basins, drop inlets, manholes, vault lids, or other facilities 
which fall within the curb, gutter, or sidewalk sections shall be set to grade and line, and 
firmly secured in place prior to placing any concrete. 

 
3.06 INSTALLATION OF ANCHORAGE ITEMS 

A. Set anchor bolts for steel column bases in the forms and cast into the concrete.  Bolts 
shall be furnished in accordance with other Sections of these Specifications. 

B. Grouting of Bases: Grout bases with approved premixed shrinking grout.  The amount of 
water added shall be in accordance with the manufacturer’s recommendations.  The grout 
shall be worked under the bases, completely filling the space between the base and the 
concrete. 

C. Provide for the installation of inserts, conduit, pipe sleeves, drains, hangers, metal ties, 
shelf angle supports, anchors, bolts, nailing strips, blocking, grounds, and other fastening 
devices required for the attachment of other work.  Properly locate and secure in position 
before concrete is poured.  Where openings are left in concrete for the passage of 
conduits or pipes, the openings shall be made slightly larger than the conduit or pipe. 

 
3.07 CONVEYING AND PLACING CONCRETE 

A. Preparation: Before placing concrete, remove debris and water from the places to be 
occupied by the concrete.  Clean and wet wood forms, clean reinforcement, and apply 
special coatings. 

B. Placing: In accordance with the requirements of ACI 318. 
C. Weather Conditions: Concrete shall have a minimum temperature of 50degrees F., and a 

maximum temperature of 85 degrees F., when deposited. 
D. Construction Joints: 

1. Form as indicated on the plans, approved or directed by the City Engineer. 
2. The rate and method of placing concrete and the arrangement of construction joint 

bulkheads shall be such that the concrete between the construction joints shall be 
placed in a continuous operation. 

3. Joints shall be perpendicular to the axis or surface of the member jointed. 
4. Immediately before concreting is resumed, the surfaces of previously placed concrete 

shall be rough3ned, cleaned by vigorous sire brushing or sandblasting, wetted, and 
slushed with grout.  Grout shall be 1 part Portland Cement and 2 parts sand. 

 
3.08 SLABS ON GRADE 

A. Place fill required to raise the subgrade as specified in other Sections of these 
Specifications.  Place and compact concrete, screed to grade, and prepare for the 
specified finish. 

B. Expansion joints, weakened plane joints, and decorative scoring shall be installed as 
indicated on the plans.  Construct fibreboard joints with a strip of 1/8 inch thick hard-
pressed fibreboard in as long lengths as practicable.  Float and finish the slab as indicated 
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on the plans, using an edging tool on each side of the inserted joint.  Fill concrete joints 
with joint filling compound. 

 
3.09 INTEGRAL CURB AND GUTTER AND CROSS GUTTER 

A. Forms for Curb and Gutter: 
1. Rear forms shall be of a height equal to the depth of the curb.  Front forms shall be 

equal to the curb face, and shall be rigidly supported.  Supporting members passing 
through the gutters shall be withdrawn when the front forms are removed and the 
holes left in the gutter shall be filled with concrete and the flowline finished smooth.  
Forms for gutter and gutter shall be equal to the full depth of the section indicated.  
Timber forms shall be surfaced on the side which is placed next to the concrete and 
not be less than 1-5/8 inches thick.  Do not use warped forms and/or forms not having 
a smooth, straight upper edge. 

2. Provide rigid forms for curb returns.  However, benders or thin plank forms, rigidly 
placed, may be used for curbs or curb returns of more than 20 foot radius. 

3. Hold forms rigidly in place by using pairs of iron stakes, placed at intervals not to 
exceed 4 feet.  Do not remove front forms sooner than 2 hours, nor later than 4 hours 
after the concrete has been placed.  Do not remove back forms until front face of curb 
has been finished. 

B. Finishing Curb and Gutter: 
1. Prior to removal of forms, the surfaces shall be finished to a true, uniform surface, 

true to grade by means of a straight edge float.  Immediately after stripping the forms, 
the face of the curb shall be troweled smooth to the flowline of the integral curb and 
then finished with a steel trowel.  The top shall be finished and the edges rounded, as 
shown on the plans.  Mark curbs at intervals of 24 inches, using suitable scoring tool, 
in line with markings on adjoining sidewalk, and to suitable depth for contraction 
joints, as indicated. 

2. After the curb has been troweled smooth, it shall be given a final finish with a fine 
broom with brush strokes parallel to the flowline.  Sidewalk shall have brush finish 
strokes perpendicular to the gutter flowline. 

3. Curing compound shall be applied immediately after finishing operations are 
complete. 

4. The face and top of the finished curb and gutter shall be true and straight, and the top 
surface of curbs shall be a uniform width, free of humps and sags. 

5. When a straight edge 10 feet long is placed on the top or face of the curb or gutter, the 
surface shall not vary more than 0.01 foot from the edge of the straight edge, except 
at grade changes on curves.  Repairs shall be made by removing and replacing the 
entire section between scoring lines or expansion joints. 

C. Expansion Joints: Construct expansion joints ¼ inch thick in curbs at intervals indicated.  
Expansion joint filler shall be in one unit, cut to conform to the cross section of the curb 
and gutter, and set at right angles to the top and face of curb.  Dowels shall be placed 12 
inches on center and shall be greased and wrapped one side through every expansion joint 
as shown on the plans. 

 
3.10 MACHINE POURED CURB, GUTTER, AND SIDEWALK 

A. Curbs, gutter, and sidewalk may be constructed using machine poured slip form 
equipment.  Such equipment shall spread, consolidate, screed, and float freshly placed 
concrete. 
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B. Hand floating shall be done as necessary to obtain a uniform surface and final finishing 
shall be performed as previously specified. 

C. Expansion joints: construct expansion joints ¼ inch thick in curbs at intervals indicated.  
Expansion joint filler shall be in one unit, cut to conform to the cross section of the curb 
and gutter, and set at right angles to the top and face of curb.  Dowels shall be placed 12 
inches on center and shall be greased and wrapped one side through every expansion joint 
as shown on the plans. 

D. Place score joints in sidewalk areas 5 feet on center or as indicated on the drawings.  
Install weakened plane joints as indicated on the drawings. 

 
3.11 SIDEWALKS 

A. Forms: Timber forms for sidewalks shall be at least 1-1/2 inches thick (finished) and a 
width equal to the full depth of the finished sidewalk.  Set with the upper edge true to line 
and grade, and held rigidly in place by stakes placed on the outside of the forms.  Do not 
remove the side dorms sooner than 12 hours after the finishing of concrete. 

B. The finished surface of sidewalks shall lie in a plane, sloping upward from the 
established top of curb grade at the rate of ¼ inch per foot, in a direction at a right angle 
to the curb. 

C. Placing and Finishing: After concrete has been placed, bring the surface to the proper 
section, after which it shall be grid-tamped until all waves or irregularities in the surface 
mortar have been eliminated. 

D. Finish surface to a grade with a wooden float, and trowel smooth with a steel trowel.  
Finish with a fine hair push broom drawn over the surface, transverse to the line of 
traffic, and score as indicated.  Scoring shall be done with a tool which will leave the 
corners rounded and to a depth that will insure a satisfactory contraction joint, as 
indicated. 

E. Expansion Joints: Construct ¼ inch thick transverse expansion joints at sidewalk or curb 
returns, and opposite expansion joints in adjacent curbs.  Expansion joint filler shall be in 
one unit, cut to conform to the cross section of the curb and gutter, and set at right angles 
to the top and face of curb.  Dowels shall be placed 12 inches on center and shall be 
greased and wrapped one side through every expansion joint, as shown on plans. 

F. Place score joints consisting of 1/8 inch wide and ¼ inch deep tooled joints at sidewalk 
areas 5 feet on center or as indicated on the drawings. 

 
3.12 CONCRETE FINISHES 

A. Broom Finish: Surfaces shall be given a light broom finish, unless otherwise indicated.  
B. Special finishes shall be indicated on plans. 

 
3.13 PROTECTION AND ACCESS 

A. The Contractor shall take all precautions to avoid damage to the buildings, landscaping, 
and other facilities of the adjoining businesses.  The Contractor shall provide temporary 
access to the businesses. 

B. The Contractor shall be responsible to protect finished work against damage during the 
progress of work and until final acceptance. 

 
3.14 CURING 

A. Cure concrete by coating with an approved sealing and curing compound.  Apply 
compound in two separate coats in accordance with manufacturer’s directions.  Apply 
curing compound as soon as surface water has disappeared from concrete surfaces. 
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3.15 TESTING 

A. General Requirements 
1. Testing of all work shall be in accordance with the requirements of Division 1.  

Testing will be performed so as to least encumber the performance of work. 
2. When work of this section or portions of work are completed, notify the City 

Engineer, to schedule the testing laboratory to perform the appropriate tests.  All 
testing shall be done in the presence of the City Engineer and the Contractor shall not 
proceed with additional portions of work, until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced, and 
re-tested at no cost to the City. 

B. Compaction testing 
1. Relative compaction of the soils and aggregate base shall be tested by the City’s Soils 

Engineer in accordance with California test method No. 231, Nuclear Gage. 
2. Degree of Compaction: The degree of compaction shall be expressed as a % ratio of 

the in-place dry density of the compacted fill material to the maximum dry density of 
the same material as determined by ASTM D1557. 

3. Compacted fills shall be tested prior to proceeding with placement of surface 
materials. 

4. If, during progress of work, tests indicate that compacted materials do not meet 
specified requirements, the defective work shall be removed and replaced, re-
compacted, and re-tested at no cost to the City. 

5. Upon completion of this portion of the work, deliver to the City Engineer a written 
report from the City’s Soils Engineer, stating that the work performed hereunder 
complies with the requirements of the plans and specifications.  The report shall be 
prepared in accordance with the requirements of Division 1. 

C. Concrete testing 
1. Slump tests shall be made daily and each 40 yards of concrete delivered to the site in 

accordance with ASTM C143 procedures.  Concrete shall have a maximum slump, as 
follows: 
a. Slabs on grade: 3-1/2” max. 
b. Curb, Gutter, and Sidewalk: 4” max. 
c. Traffic pavement: 3” max. 
d. Drainage structures and appurtenances: 3-1/2” max. 

2. Furnish samples of concrete in accordance with ASTM C172.  Transport to a place on 
site where tests can be made and cylinders stored without being disturbed for the first 
24 hours. 

3. Cylinder for strength tests shall be made in accordance with ASTM C31 and tested in 
accordance with ASTM C39. 

4. The average of all of the strength tests representing each class of concrete shall be 
equal to or greater than the specified strength, and not more than one test in ten shall 
have a value of less than 90 percent of specified strength. 

5. Furnish a record of the delivery ticket number for the particular load of concrete 
tested and the exact location in the work at which each load represented by a strength 
test is deposited to the testing laboratory. 

6. Enforcement of Strength Requirements: When the ultimate compressive strength of 
any cylinder falls below the specified strength for the specified class of concrete, 
adjust the design mix and water content to produce specified strength for concrete 
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that is subsequently placed.  In addition, the City Engineer may order additional 
curing for that portion of the structure where the questionable concrete has been 
placed.  In the event that such additional curing does not give the strength required, as 
determined by load tests made in accordance with ACI 318, or cored cylinder tests, 
and if such tests indicate the necessity, the defective parts shall be removed and 
replaced, or shall be reinforced as directed by the City Engineer, at no additional cost 
to the City. 

D. Reinforcement Testing 
1. If material is properly identified, certified mill report will be accepted.  Otherwise, 

test shall be made. 
2. When the name of the manufacturer, or the heat identification number, or the 

manufacturer’s chemical analysis is not known, the testing agency’s lot number may 
include any amount of reinforcement, but at least one tensile and one bending test 
shall be made of each 5 tons or fraction thereof of each size of reinforcement in each 
lot. 

E. Flow Testing 
1. All concrete gutters and drainage items shall be water tested for drainage flow before 

acceptance.  The maximum deviation from a true grade shall not result in pending 
water deeper than a depth of 0.02 foot (1/4”).  Any sections which fail to meet the 
requirements of this section shall be removed and replaced at no cost to the City.  All 
flow testing shall be conducted in the presence of the City Engineer. 

 
 
3.16 CLEANING AND PROTECTION 

A. Do not store soil, landscape amendments, or other material which will stain on finished 
concrete surfaces.   

B. Protect all concrete surfaces from damage until acceptance by the City.  All concrete 
work damaged during the course of construction shall be removed and replaced at no cost 
to the City. 

 
3.17 PROJECT RECORD DOCUMENTS 

A. Provide a complete set of Record Drawings in accordance with the provisions of 
Division 1.  Such drawings shall indicate every change or deviation from the original 
contract drawings, including field orders, requests for information, change orders, or 
similar change.  All changes in the location, coordinates, depth, and/or elevation of a 
facility shall be recorded on the plans.  The drawings shall be regularly revised and be 
kept up to date. 

B. Upon completion of construction, an as-built field survey shall be conducted to verify 
the location, by coordinates, and elevations (rim and invert where applicable) of the 
following: curb and gutter flow lines at high points, low points (catch basin rim 
elevations), grade breaks, curb returns, and ends of work 

C. Information developed by the as-built survey shall be indicated on the Record 
Drawings in accordance with the foregoing. 

 
~ END OF SECTION ~ 
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SECTION  02665: DOMESTIC WATER FACILITIES 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION  

A. The work to be performed under this Section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically accepted, necessary or required for installing the domestic water 
facilities within the limits of the work as shown on the plans and as described in these 
specifications. 

 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below. 

 1.  American Concrete Institute (ACI). 
 2. American National Standards Institute (ANSI). 
 3. American Standards Association (ASA). 
 4. The American Society for Testing and Materials (ASTM). 
 5. The American Water Works Association (AWWA). 
 6. State of California, Department of Transportations "Standard Specifications"    
                (CalTrans). 
 7. Federal Specifications (Fed. Spec.). 
 8. Occupational Safety and Health Administration (OSHA). 
 
1.03 SUBMITTALS 

A. Manufacturer's Specifications: Where manufacturer's specifications and/or directions are 
referred to in the specifications. 

B. Product Data: Furnish manufacturer's descriptive and technical data sheets where 
required to indicate use of materials or equipment in conformance with the 
Specifications. 

C. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specified in this Section. 

D. Mix Designs: Furnish copies of the mix design data for each type of concrete to be used 
on the work covered by this Section. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturer's catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue. All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

B. Contractor shall be solely responsible for designing and providing adequate shoring, 
bracing, sloping or other provisions for workers protection in excavations and trenches. 
All such work shall conform to the requirements of Cal-OSHA. 

 
1.05 WARRANTY 

A. Submit all warranties or guarantees to the City Engineer in accordance with the 
requirements of Division l. 
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PART 2 – MATERIALS 
 
2.01 POLYVINYL CHLORIDE PIPE (PVCP) 

A. Polyvinyl Chloride pipe shall meet the requirements of AWWA C900 "Polyvinyl 
Chloride (PVC) Pressure Pipes. Pipe sizes 4" through 12" shall be AWWA Class 150 and 
Class 200 where required. All Class 150 pipe shall meet the requirements of DR 18 and 
Class 200 pipe shall meet the requirements of DR 14 with cast iron O.D. 

B. Polyvinyl Chloride Pipe 14" and larger shall be 235 psi rated conforming to AWWA C 
9095 and Uni-Bell-B-11 requirements. PVC pipe shall meet the requirements of DR 18 
with cast iron O.D. 

C. All pipes shall be suitable for use as a pressure conduit. Provisions shall be made for 
expansion and contraction at each joint with an "O" ring elastomeric gasket seal meeting 
the requirements of ASTM D1869 and F477. Solvent welded joints will not be permitted. 
The bell section shall be designed to be at least as strong as the pipe wall. 

 
2.02 CAST IRON FITTINGS 

A. Fittings for polyvinyl chloride pipe shall be domestically manufactured, cement lined cast 
iron fittings conforming to AWWA requirements. Where possible, mechanical joint 
fittings shall be used. 
1. Flanged fittings shall be Class 250, Ductile Iron, short body conforming to AWWA 

C110/ANSI A21.10. 
2. Mechanical Joint fittings shall be Class 350, Ductile Iron, compact body conforming 

to AWWA C153/ANSI 21.53. 
3. Cement lining of cast fittings shall conform to AWWA C104/ANSI 21. 
 

2.03 GASKETS, RINGS & BOLTS 
A. Gaskets for flanged fittings shall be full circle one-sixteenth (1/8) inch composition 

gaskets conforming to AWA C115/ANSI 21.15 
B. Rubber rings for mechanical joints shall be natural or synthetic rubber or neoprene and 

shall conform to AWWA Clll/ANSI A21.11. 
C. Bolts for flanged fittings shall conform to AWWA C110/ANSI 21.10. 

 
2.04 PIPE COUPLINGS 

A. Pipe coupling sleeves and end rings shall be ductile iron conforming to ASTM A536, 
Grade 65-45-12. Pipe coupling shall be epoxy coated. Rubber rings shall conform to the 
requirements of ASTM D2000. Bolts shall be corrosion resistant high strength 
conforming to AWWA Clll. 

 
2.05 TAPPING SLEEVES 

A. Tapping sleeves shall be mechanical joint and mechanical joint by flanged unless 
deviation is permitted by the City Engineer. Tapping joint sleeves shall conform to the 
requirements for cast iron fittings. 

 
2.06 GATE VALVES  

A. Gate Valves 4" through 12" shall be resilient seat gate valves conforming to AWWA 
standards C500, C509 and C550.   
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B. The valve body and bonnet shall be high strength Ductile Iron conforming to ASTM 
A536. Valve body and bonnet shall be coated inside and out with a fusion bonded epoxy 
conforming to AWWA C550.   

C. The valve gate shall be Ductile Iron, fully encapsulated with BUNA-S elastomeric rubber 
forming dual sealing surfaces conforming to AWWA C509. Thermoplastic guides shall 
be permanently installed into the guide slots of the gate.  

D. The valve stem shall be non-rising design of high strength ASTM B584 bronze. The stem 
shall have a Delrin sealing cartridge that consists of dual "O" rings in a Delrin housing. 
The stem shall be supplied with a Delrin bonnet thrust washer. 

E. Valve ends shall be mechanical joint or flanged in accordance with AWWA C500 unless 
otherwise specified. 

F. Wrench nuts shall be made of top grade cast iron, fitting the top of the valve stem and 
secured by nut or key. Wrench nuts shall be one and fifteen sixteenths (1-15/16) inch 
square at the top and two (2) inches square at the bottom. 

G. Valves requiring operating wrenches exceeding six (6) feet in length shall have 
extensions and guides installed in valve boxes. 

H. The open direction shall be left (counter-clockwise) and the closed direction right 
(clockwise). 

I. The valve shall be designed for underground use and shall be rated Class 200. Gate Valve 
shall be U.S. Metroseal 250; or equal. 

 
2.07 TAPPING GATE VALVES 

A. Tapping gate valves shall conform to the requirements of Paragraph 2.06 "Gate Valves" 
and shall be provided with Class 125 flange for attaching to tapping sleeve. The flange 
shall have a machined projection compatible with a machined recess in the tapping 
sleeve. The outlet of the valve shall be provided with a flange for tapping machine 
mounting and bell for installing Class 150 P.V.C. pipe. 

 
2.08 SMALL GATE VALVES 

A. This specification includes valves three (3) inches in size and smaller for buried service 
in a domestic water system.   

B. Gate valves shall be double disc with non-rising stem meeting or exceeding the latest 
revisions of AWWA C500 with a design working pressure of one-hundred-seventy-five 
(175) psi. Valve disc seats shall be Grade 1 bronze, double disc type with parallel seats. 

 
2.09 BUTTERFLY VALVES 

A. Valves 14" and larger shall be rubber seated, bubble tight closing butterfly valves 
conforming to AWWA standard C504. 

B. The valve body shall be high strength ASTM A126 cast iron, with 18-8 Type 304 
stainless steel body seat. The valve vane shall be high strength ASTM A48 cast iron with 
a 360-degree rubber seat secured to the vane with a stainless steel clamp ring and 
stainless steel lock screws. 

C. The valve drive shaft shall extend through the entire valve and operator with no neck 
downs, keys or holes to weaken it. Valve shaft shall have Type 304 stainless steel 
journals rotating in reinforced Teflon 2 way thrust bearings. 

D. Packing shall be of triple seal type rubber designed for permanent duty underground 
service. 

E. Valve operator shall be a permanently lubricated, sealed traveling nut type operator 
designed for underground service and shall be equipped with a 2" AWWA square 
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operating nut. The valve and operator shall be capable of withstanding an overload input 
torque of 450 ft. lb. at full open or closed without sustaining any damage. The operator 
shall be designed so that a minimum of 45 turns is required to open or close the valve. 

F. The interior and exterior of the valve and the valve vane shall be thermal epoxy coated, 
free of any holidays, etc. 

G. The valve shall be rated Class 150 and shall be Dresser 450; U.S.; or equal. 
 
2.10 BACKFLOW PREVENTERS 

A. Backflow preventers shall conform to the requirements of AWWA 506 and the 
Foundation for Cross Connection Control and shall be on the "Approved" list. Backflow 
Preventers shall be Cla-Valve; Febco; Watts; or equal. 

B. Reduced Pressure (RP) backflow preventers shall consist of 2 non-slam check valves 
with a reduced pressure venting device and two non-rising stem valves. 

C. Double Check Valve (DC) backflow preventers shall consist of 2 non-slam check valves 
and two non-rising stem valves. 

 
2.11 FIRE HYDRANTS 

A. Fire hydrants shall conform to the requirements of the local Fire Department and Water 
Supplier, and conform to the requirements of these specifications. 

B. Fire Hydrants shall be cast iron body, bronze filled, 1-1/4" pentagon bronze operating 
nut, counter clockwise opening, with "O" ring seals. Outlets shall be independently 
valved with replaceable bronze National Standard Hose Threads and Cast Iron Caps. 

C. The hydrant shall be of the "wet barrel" design with a 6" flanged inlet conforming to 
AWWA C503. Hydrants shall be as follows: 
1. Type "R": 1 ea. 2-1/2" NST hose outlet and 1 ea. 4 ½" / ST 
2. streamer outlet; CLOW 950. 
3. Type "C": 2 ea. 2-1/2" NST hose outlets and 1 ea. 4 ½" NST 
4. streamer outlet;  CLOW 960. 

D. Hydrants shall be furnished for traffic conditions and shall include "Break Off" fittings. 
Break off spools shall be a 6" by 6" flanged spool with weakened break off point and 
break off bolts shall be of the hollow design. 

E. The hydrant bury shall have a 6" mechanical joint inlet and a 6" flanged outlet. The 
minimum length of the bury shall be 36" and additional lengths at 6" increments shall be 
available to accommodate various mainline depths. 

 
2.12 POST INDICATOR VALVE ASSEMBLY 

A. Post indicator valve assembly shall consist of a gate valve as previously specified, and an 
indicator post. Indicator post shall be of ductile iron construction with a steel extension 
operating rod, "Open-Shut" indicator window, lockable operating mechanism, and open 
position-tamper switch. The indicator post shall be adjustable in height. Post indicator 
shall be U.L. and Factory Mutual listed, Stockham; Clow; or equal. 

 
2.13 FIRE DEPARTMENT CONNECTION 

A. Fire department connection shall consist of a cast brass two-way body with double drop 
clappers and pin lug swivels. The fire department connection shall have a Siamese body, 
with 2 each 2 ½" NST male hose connections, brass caps with retainer chain. The fire 
department connection shall be branded with "Auto-Spklr", “Standpipe” or as required. 
The outlet pipe shall be 4" size and shall be furnished with a sidewalk plate when 
installed in the sidewalk or walkway areas. Fire department connections shall be 
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furnished in provided in rough chrome finish. Fire department connections shall be 
Croker; Wilkirk; Stockham; or equal. 

 
2.14 WATER SERVICE PIPE 

A. Service Pipe 1" through 2" shall be polyethylene flexible plastic pipe conforming to NSF 
standard No. 14, ASTM D-2239; and AWWA C906. Pipe shall carry a pressure rating 
classification of 160 psi and have a SDR of 7. Pipe shall have standard IPS I.D. sizing for 
1.5" and smaller, and CTS sizing for pipe larger than 1.5". 

 
2.15 SERVICE SADDLE  

A. Service saddles shall be ASTM A536 Ductile Iron body, coated with 12 mils of fusion 
epoxy, with integral BUNA N Rubber gaskets. A double wide flat 18-8 stainless steel 
band to which 4 bolts NC bolts have been MIG welded and 18-8 stainless nuts and 
washers shall also be supplied. The service saddle shall be C.C. outlet as required; 300 
psi working pressure. Saddle shall be Ford FC202 for all service sizes. 

 
2.16 CORPORATION STOP 

A. Corporation Stops shall be 85-5-5-5 Bronze corporation stop conforming to AWWA 
C800, Corporation Stop (C.C.) threaded inlet with a pack joint for polyethylene IPS pipe 
outlet.  Stainless steel insert stiffener shall be used with all pack joint fittings.  
Corporation Stops shall be as follows: 

 Service Size  Ford   Jones 
 1"   F1001   J3402 
 1-1/2"   FB1001  
 2"   FB1001  
 
2.17 ANGLE STOP 

A. Angle Stops shall be 85-5-5-5 bronze (ASTM B62) body angle stop with lock wings. 
Stop shall have a pack joint for PE IPS pipe and shall be provided with stainless steel 
stiffeners. The outlet shall be a meter coupling nut or flange as indicated below: 

 
 Service Size  Meter Coupling Size  Ford    Jones 
 1"   3/4" coupling nut  KV63-342W   J4202 
 1-1/2"   1-1/2" Flange   FV63-666W  
 2"   2" Flange   FV63-777W  
 
2.18 METER IDLER 

A. Meter Idlers shall consist of a SCH 80 PVC spool with meter coupling threaded or 
flanged ends. 

 
2.19 WATER METERS 

A. Water meters 3/4" size, 1" size, l-l/2" size, and 2" size shall be sealed register magnetic 
drive displacement type meters conforming to AWWA C700. Meters shall consist of 
three basic components: main case, measuring chamber and sealed register. 
1. Main case shall be cast bronze with externally threaded spuds. Bottom plate shall be 

bronze. Case shall contain a cylindrical strainer to prevent foreign material from 
entering the measuring chamber. Trim and bolts shall be stainless steel. 
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2. Measuring chamber shall be corrosion resistant thermoplastic material formulated for 
long life in aggressive water. The drive shall contain a hard rubber oscillation piston 
and roller coupled to an Alinco magnet. 

3. Register shall be tamper proof magnetic drive register, which records the oscillations 
of the piston in the measuring chamber. Register shall be hermetically sealed with 
heat-treated reading glass. The register shall be guaranteed for ten years.   
a. Gears shall be of long life molded plastic. The gear train shall be permanently 

sealed against moisture, dirt and tampering. 
4. Registers shall be furnished with registration in gallons with six odometric wheels 

and a sweep hand. 
5. Meters 3/4" and l" in size shall be furnished with threaded outlet ends; l-l/2" and 2" 

meters shall be furnished with flanged ends and flange adapters. 
C. Water meters 3”, 4”, 6”, and 8” shall be single register magnetic drive turbine meters 

conforming to AWWA C701.  Meters shall consist of three basic components: main case, 
rotor, and sealed register. 

1. Main case and measuring chamber shall be cast bronze fitted with 
a polyvinylchloride flow tube.  Trim and bolts shall be stainless 
steel. 

2. Rotor shall be corrosion resistant thermoplastic material, 
formulated for long life in aggressive water.  Rotor shall contain 
two graphite bearings which rotate on a stationary chrome-plated 
stainless steel shaft.  Thrust bearings shall be tungsten carbide.  
The rotor shall contain ceramic magnets to drive the register. 

3. Register shall be tamperproof magnetic drive register which 
records the oscillations of the piston in the measuring chamber.  
Register shall be hermetically sealed with heat treated reading 
glass.  The register shall be guaranteed for ten years. 
a. Gears shall be of long-life molded plastic.  The geartrain shall 

be permanently sealed against moisture, dirt, and tampering 
4. Registers shall be furnished with registration in gallons with six 

odometric wheels and a sweep hand. 
5. Turbine meters shall be furnished with flange ends. 

 
 
2.20 VALVE BOXES 

A. Valve boxes shall be manufactured of a high-density reinforced concrete with a minimum 
compressive strength of 4000 psi. Boxes shall have a belled top or flared shoulders to 
prevent settling. Box shall have a 10" min. inside diameter and shall be 12Zw tall. Box 
shall have an integral cast iron seat with a 9" diameter throat of the rattle proof design 
and a cast iron lid. The box and lid shall be HS-20-44 traffic rated. 

B. Extensions shall be as a single length of 10" O.D. Class 100 PVC pipe. Grade rings for 
adjusting the box shall be as manufactured for the box. 

C. The valve box shall have an 11" diameter cast iron lid with cast in lettering indicating 
"Water", "Fire", or Irrigation as applicable. Lids with welded markings will not be 
acceptable. Valve box shall be Christy; Brooks; or equal. 

 
2.21 METER BOXES 

A. Meter Boxes shall be manufactured of reinforced concrete with minimum compression 
strength of 4000 psi. Boxes shall have flared shoulders to prevent settling and integral lid 

STANDARD SPECIFICATIONS 37



seats. The lid shall be reinforced concrete with a self-closing cast iron meter reading lid 
marked "water". Meter boxes shall be furnished in sizes as follows: 
 
Service Size  Meter Box  Lid 

 1"   CHRISTY B16 B16P 
 1-1/2"   CHRISTY B16 B16P 
 2"   CHRISTY B30 B30P 
 3" & 4"  CHRISTY B36 B36P 
 6" OR LARGER PER CITY ENGINEER'S DIRECTIONS 
 
2.22 VAULT DOOR 

A. Vault doors shall be single or double leaf for heavy duty outdoor service.  Doors shall be 
manufactured of ¼” aluminum diamond pattern plate to withstand HS-20-44 live loads. 

B. A channel frame of ¼” aluminum with anchor flange around the perimeter shall anchor 
the doors to the structure and shall provide for drainage of rain water. 

C. Doors shall be equipped with heavy forged brass hinges with stainless steel pins. 
D. Totally enclosed compression spring operators shall counterbalance the door’s weight 

and provide for ease of operation throughout the entire arc of opening and shall act as a 
check in retarding the downward motion of the doors. 

E. Each door leaf shall be provided with a positive hold-open arm which engages 
automatically when the door reaches full open position.  Hold open arm shall be provided 
with a release handle with red plastic handle grip. 

F. Door shall be provided with a snap latch door with removable handle as well as a 
recessed padlock hasp.  Vault door shall be Bilco, Flyght, or equal. 

 
2.23 DOMESTIC WATER SAMPLING STATION 

A. The domestic water sampling station shall consist of a vandal- and weather-resistant 
pedestal enclosure, with lockable door and internal piping for the purpose of obtaining 
uncontaminated water samples from distribution piping. 

B. The pedestal shall be fabricated of 12 gauge galvanized steel sheets.  Seams shall be 
welded with TIG or MIG methods and ground smooth.  Hinges shall be stainless steel, 
3/32” pin, continuous concealed piano type.  All nuts, screws, rivets, etc. shall be 
stainless steel and shall not be visible from the outside. 

C. A three point locking mechanism with concealed handle shall be provided at the base of 
the door.  The locking mechanism shall have provisions for a padlock.  Gasket for the 
door shall be permanent, ozone-resistant neoprene, EPDM, or equal, permanently glued 
to the door. 

D. The pedestal shall be prepared, primed, and coated with a UL-listed powder coating in 
accordance with Section 86-2.16 of the State Standard Specifications for polymeric 
coatings on Type I, II, or III equipment.  Pedestal shall be model 88WC as manufactured 
by Eclipse, Inc., or equal. 

E. Piping inside the pedestal shall be 3/8” red brass pipe, or Type “K” copper tube, as 
indicated on the standard details.  Valves shall be heavy duty 3/8” brass plug valves with 
operating lever with end configurations to fit the piping arrangement. 

 
2.24 SPECIAL MATERIAL 

A. Materials not specified herein such as specialty valves, air release valves, conductor 
casing, etc., shall be of the highest trade quality available. The Contractor shall provide 
submittals of such material he intends to use. 
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2.25 PIPE BEDDING MATERIAL 

A. Bedding material shall be sand, gravel, crushed aggregate, or native free-draining 
granular material, having sand equivalent of between 18 and 21, a minimum R-value of 
50 and conforming to the following grading: 

 % Sieve Size  % Passing 
 3/8"   100 
 #4   35-95 
 #200   0-25 
 
2.26 LOCATOR WIRE 

A. Locator Wire shall be #12 UF conforming to NEMA standards and NEC Article 339 for 
direct burial. Splicing of wire shall be made with a waterproof epoxy splice kit. 

 
2.27 THRUST BLOCKS 

A. Concrete for thrust blocks shall be Class B in accordance with CalTrans Section 90. 
Thrust blocks shall be of the size indicated on the Plans. 

 
2.23 CONCRETE 

A. Concrete for thrust blocks and miscellaneous work shall have a minimum 28-day 
compressive strength of 2,500 psi, and shall conform to the requirements of CalTrans 
Section 90 for Class B concrete; 3/4' maximum combined aggregate grading. 

 
2.24 MORTAR 

A. Mortar shall conform to CalTrans Section 65-1.06A. 
 
2.25 REINFORCING STEEL 

A. Reinforcing bars shall be Grade 40, deformed billet steel bars, plain finish, conforming to 
ASTM A615. 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION AND LAYOUT 

A. The Contractor shall employ, at his own expense, a registered Civil Engineer or licensed 
Land Surveyor, approved by the City Engineer, to lay out the work of the project; to 
establish all reference points set for construction and the certification of finish grades 
with drawings and/or to match existing surfaces where applicable. 

B. Preserve reference points, such as survey monuments, benchmarks, and survey stakes. If 
disturbed or destroyed by the Contractor, replace as directed by the City Engineer, at no 
extra cost to the City. 

C. Establish extent of excavation by area and elevation; designate and identify datum 
elevation. 

D. Set required lines and levels. 
E. Install signs, lights and barricades where necessary to guard against accident. Comply 

with County, CalTrans, OSHA and any other applicable safety standards. 
F. Protect existing structures and facilities to remain from damage. 
G. Perform work within the confines of the project limits; do not trespass other property 

without specific permission from adjacent owners. 
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3.02 UTILITIES  
A. Before starting excavation, establish location and extent of underground utilities 

occurring in work area. 
B. Notify utility companies to remove and relocate lines that are in the way of excavation. 

Notify the City Engineer of such interferences as well. 
C. Maintain, re-route, or extend as required, existing utility lines to remain which pass 

through work area. 
D. Protect utility services uncovered by excavation. 
E. Remove abandoned utility service lines from areas of excavation; cap, plug, or seal such 

lines and identify at grade. 
F. Pay all costs for this work. 
G. Accurately locate and record abandoned and active utility lines re-routed or extended, on 

Project Record Documents. 
 
3.03 PROTECTION 

A. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods, as 
required to prevent cave-ins or loose dirt from falling into excavations. 

B. Underpin adjacent structure that may be damaged by excavation work, including service 
lines and pipe chases. 

C. Notify the City Engineer of unexpected sub-surface conditions and discontinue work in 
area until notified to resume work. 

 
3.04 TRENCH EXCAVATION 

A. The excavation of the trench for the pipeline shall include the removal of all vegetation, 
earth, rock, stone, pavement, and all other surface and/or underground materials and 
obstructions encountered. 

B. The excavation shall follow the alignment and grades as indicated on the drawings. 
Where not specifically indicated on the plans, trenches shall be excavated to provide the 
slope required to allow proper use of the facilities. Trenches shall be excavated to provide 
a minimum cover of 36 inches over the pipe in all cases. 

C. The width of the excavation shall be such as to allow for the proper installation of the 
pipeline. 

D. The material excavated from the trench shall be so placed as to offer the least obstruction 
to traffic and construction operations. 

E. Foot and vehicular crossings and bridges shall be provided where necessary to prevent 
caving in of the bank or injury to buildings, or other structures, or objects. 

F. To insure the safety of workmen and protect and facilitate the work, sufficient bracing 
and shoring shall be installed in all excavations. All bracing and shoring shall comply 
with rules, orders, and regulations of OSHA and the California Division of Industrial 
Safety. 
1. The walls and faces of all excavations and trenches 5 feet or more in depth in which 

employees shall enter shall be effectively guarded by the shoring system, sloping of 
the ground, or other equivalent means. 

2. Excavations and trenches less than 5 feet in depth shall also be so guarded when 
examinations indicate hazardous ground movement may be expected. 

G. Water encountered in trenches shall be drained or pumped out of the trench until the 
trench is completely dry for the pipe laying. In no case, shall the new pipe be used as 
drains for such water. 
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H. All water pipes, sewer pipes, culverts, and conduits must be properly supported where 
crossing or lying along the trench. 
1. All pipes and conduits broken by the Contractor shall be replaced by him at his own 

expense. Materials used in replacing broken pipes and conduits must be the same as 
the section of pipe or conduit broken unless permission to use other materials is given 
by the City Engineer. 

2. Pipes or conduits broken whose flow lines lie above that of the new pipe being laid 
shall have the replaced section rigidly supported from the bottom and not the sides of 
the trench. 

3. All supports shall be inspected and approved by the City's Testing Laboratory prior to 
making backfill. Any supports that are inadequate shall be removed by the Contractor 
and be replaced. 

I. Excavated material in excess of that required for backfill and fill purposes, shall become 
stockpiled at locations as directed by the City Engineer. 

J. No more than 250 feet of trench shall be excavated in advance of pipe laying operations 
and in no case shall more than 20 feet of trench be left open overnight. 

 
3.04 BEDDING 

A. Bedding shall be defined as that material supporting, surrounding, and extending to one 
foot above the top of the pipe. Where it becomes necessary to remove cobbles, boulders, 
or any other interfering objects at subgrade for bedding, any void below such subgrade 
shall be filled with the bedding material and compacted as required on the plans. Where 
concrete is specified to cover the pipe, the top of the concrete shall be considered as the 
top of the bedding. 

B. After the trench has been excavated to the proper line and grade the Contractor shall bed 
the pipe as follows: 
1. Unless otherwise shown on the plans, a minimum of four (4) inches of bedding 

material shall be placed under flexible pipes. 
2. Where the native soil is suitable as bedding material, the bottom of the trench may be 

excavated to a part circle configuration having a minimum width equal to the outside 
diameter of the pipe plus 4 inches. 

C. If the bottom of the excavation is found to be saturated, soft, spongy, or unstable, or is of 
hardpan or other unsatisfactory material, the unsuitable material shall be removed to the 
depth specified by the City’s Testing Laboratory and replaced with bedding material and 
compacted as required to provide suitable foundation. 

 
3.05 PIPE INSTALLATION  

A. The pipe shall be handled with care at all times. Extreme care shall be exercised in the 
use of any mechanical devices in laying the pipe to avoid scarring or other damage. 

B. The City Engineer shall be the judge of whether a pipe is seriously damaged and any pipe 
so classified shall be permanently removed from the site of the work. 

C. The inside of all pipes and couplings shall be free from dirt, grease, or other deleterious 
materials. The open ends of all pipe previously laid shall be adequately plugged water 
tight whenever pipe laying operations are suspended at the end of each work day, or for 
any other reason. 

D. Select material shall be placed and thoroughly compacted across the bottom of the trench 
to provide full support of the entire pipe. Bells and/or couplings shall have soil removed 
to provide a uniform bearing. 

STANDARD SPECIFICATIONS 41



E. In joining P.V.C. pipe, a thin coating of non-toxic and water-soluble lubricant shall be 
applied to the spigot of the pipe to be coupled. The pipe shall be moved so that the spigot 
butts against the rubber ring. The spigot shall be pushed into the bell until the reference 
mark on the spigot is flush with the end of the bell. Over assembly will not be permitted. 
Stabbing of pipes will not be accepted and will be cause for rejection of the work. Pipe 
laying and installation shall conform to the Manufacturer's instructions and these 
specifications. 

F. All connections to existing lines shall be flanged by fittings with isolation plates. 
 
3.06 INITIAL BACKFILL 

A. After pipe has been properly assembled and installed initial backfilling to the trench shall 
be performed. 

B. Initial backfill must provide firm continuous support under and around the pipe. It shall 
be free of sharp objects, rocks, and large clods and shall conform to the requirements for 
bedding material specified herein. 

C. Initial backfill shall be placed by hand in the trench on both sides of the pipe 
simultaneously to prevent any undue strain on the pipe in six (6) inch layers up to he 
mid point of the pipe. The initial backfill shall be compacted by hand tamping with an 
approved tamping device. Additional bedding material shall be placed in six (6) inch 
maximum layers and compacted to a relative density indicated herein. Backfill material 
shall not be dumped directly on top of plastic pipe service connections or transition 
fittings.  

D. Ponding and jetting will not be permitted. 
E. Initial backfill compaction, unless otherwise shown on the plans, shall conform to the 

requirements as follows: 
1. Flexible pipe: From the bottom of the trench to 12 inches above the top of the pipe, 

the initial backfill shall be compacted to no less than 90%. 
2. Rigid pipe: From the bottom of the trench to the mid point of the pipe, the initial 

backfill shall be compacted to no less than 90%. 
 
3.07 LOCATOR WIRE 

A. Upon completion of initial backfill an insulated locator wire shall be installed with pipe. 
Splices in the locator wire shall be made with an approved epoxy-type splice kit. Electric 
continuity must be maintained at all wire connections and bonds. These connections shall 
be wrapped or otherwise insulated by approved techniques. 

 
3.08 INTERMEDIATE BACKFILLING 

A. Intermediate backfill shall be placed in the trench in layers not to exceed twelve (12) 
inches and mechanically compacted to the required density. 

B. Intermediate backfill compaction, unless otherwise shown on the plans, shall conform to 
the requirements as follows: 
1. The zone from the top of the initial backfill extending upward to the bottom to the 

final backfill shall be compacted to no less than 90%. 
 
3.09 FINAL BACKFILLING 

A. Final backfill shall be placed in the trench in layers not to exceed twelve (12) inches and 
mechanically compacted to the required density. 

B. Final backfill compaction, unless otherwise shown on the plans, shall conform to the 
requirements as follows: 
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1. Where trench is located under areas to be paved, the zone extending from the bottom 
of the sub-grade downward three feet shall be compacted to no less than 95%. 

2. Where trench is not located under areas to be paved, the zone extending from the 
finished grade elevation downward three feet shall be compacted to no less than 90%. 

C. Terra Tape or approved equivalent shall be installed at 18 inches below finished grade in 
all water line trenches. Terra Tape shall be blue color to identify underlying pipe as water 
main. 

 
3.10 INSTALLATION OF VALVES & VALVE BOXES 

A. The Contractor shall install valves at locations as indicated on the plans. Valves shall be 
installed so that the top of the valve is level and the operating nut plumb. 

B. Valve box risers shall center on the valve-operating nut and be installed plumb. Care 
shall be taken during compaction around valve box riser to keep the assembly plumb and 
to keep the inside of the riser clean and free of debris. Valve box risers shall fit tightly 
into the valve box assembly. Valve boxes more than 1-1/2 inches out of plumb will be 
cause for rejection. 

 
3.11 INSTALLATION OF WATER SERVICES 

A. The Contractor's shall install water services at locations as indicated on the plans. The 
meter, meter box and service fittings shall be installed in such a manner that meter can 
easily be removed with hand tools. 

 
3.12 INSTALLATION OF HYDRANTS, AND APPURTENANCES 

A. Fire hydrants, post indicator valves, fire department connections, back flow prevention 
devices, etc. shall be installed as indicated on the plans. 

B. Fire hydrants, and fire department connections shall be installed plumb, with the main 
outlet facing toward the street. 

C. Install Cal-Trans Type “F” two-way reflective blue marker opposite fire hydrants 
adjacent to the centerline of the street. 

D. Install post indicator valve, post, and back flow prevention devices as indicated on the 
plans. Install post indicator with window facing the street. Connect tamper switch to fire 
alarm system. 

 
3.13 TIE INTO EXISTING SYSTEM 

A. The tie into the existing system shall be made with a minimum disruption of service. 
The details regarding the method, devices and preparations for the tie-in shall be 
indicated in the Contractor's work plan and approved by the City Engineer. 

B. No valve or other control on an existing system shall be operated for any purpose by the 
Contractor. The Contractor shall contact the City Engineer to coordinate the operation 
all existing valves, hydrants, blow-off and curb stops. 

 
3.14 ISOLATION OF NEW MAINS 

A. All new water lines shall be completely isolated from any existing main until they have 
been tested and disinfected to the satisfaction of the Water Purveyor. New mains may be 
filled from existing mains only by temporary tap thereto and through a system of one (1) 
shut-off valve and two (2) check valves so arranged as to provide positive back-flow 
prevention. When new main is properly disinfected and the isolation dam is removed 
from connection flange or other type connection is made, extreme care shall be 
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exercised to prevent the entry of contamination. Connection fittings shall be thoroughly 
swabbed with an approved bactericide immediately prior to their installation.  

 
3.15 PAINTING OF APPURTENANCES 

A. All ferrous appurtenances such as fire hydrants, post indicator valves, water meters, 
specialty valves, and piping in exposed locations or in vaults shall be painted with 2 
coats of epoxy polyamide paint. Appurtenances shall be prepared in accordance with 
SSPC SP6 requirements and paint applied in accordance with the manufacturers 
instructions. 

B. Paint colors shall conform to the following schedule: 
1. Fire Hydrants: ANSI Z53.1 Safety Yellow. 
2. Post Indicator Valves: ANSI Z53.1 Safety Red. 
3. Fire Department Connections: ANSI Red. Note, brass or chrome shall not be    
4. painted. 
5. Valves, Piping, Meters, Etc. exposed or in vaults: ANSI Z53.1 Safety Blue. 

 
3.16 WATER FOR COMPACTION 

A. Water shall be applied in amounts and at locations necessary for compaction in 
accordance with other Sections of these Specifications. 

 
3.17 DUST CONTROL 

A. Dust resulting from the Contractor's performance of the work, shall be controlled in 
accordance with the provisions of other Sections of these Specifications. 

 
3.18 TESTING 

A. General Requirements 
1. Testing of all work shall be in accordance with the requirements of Division l. 

Testing will be performed so as to least encumber the performance of work. 
2. When work of this section or portions of work are completed, schedule the testing 

laboratory to perform the appropriate tests. All testing shall be done in the presence of 
the City Engineer and the Contractor shall not proceed with additional portions of 
work until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced and 
re-tested at no cost to City. 

B. Compaction Testing 
1. Relative compaction of the soils and aggregate base shall be tested in accordance with 

California Test Method No. 231, Nuclear Gage. 
2. Degree of Compaction: The degree of compaction shall be expressed as a % ratio of 

the in-place dry density of the compacted fill material to the maximum dry density of 
the same material as determined by ASTM Dl557. 

3. Compacted fills shall be tested prior to proceeding with placement of surface 
materials. 

4. If, during progress of work, tests indicate that compacted materials do not meet 
specified requirements, the defective work shall be removed and replaced, 
re-compacted and re-tested at no cost to the City. 

5. Upon completion of this portion of the work, deliver to the City Engineer a written 
report form the Contractor's Testing Laboratory stating that the work performed 
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hereunder complies with the requirements of the plans and specifications. The report 
shall be prepared in accordance with the requirements of Division l. 

C. Hydraulic Testing 
1. The test for hydrostatic pressure shall commence no sooner than seven (7) days after 

the last concrete thrust block has been cast with standard cement or at least after 
thirty-six 36) hours with high early strength cement, and after backfilling and 
compacting the trench to the plane upon which the asphalt concrete surfacing is to be 
placed. The Contractor shall take the necessary precautions to insure that the 
pipefittings, couplings, valves, and other appurtenances are not displaced during the 
test. 

2. Testing shall be, insofar as practical, carried out as the work progresses in order that 
any problems or unsatisfactory conditions of installation may be detected and 
corrected as the work proceeds. The Engineer shall be given a minimum of 24 hours 
notice prior to any testing. 

3. The Contractor shall furnish and install, at his own expense, all corporation stops, 
temporary pipe, fittings, connections, equipment, bulkheads and bracing required for 
the tests, and he shall be responsible for any and all damages resulting from failure 
under test of material furnished and installed by him or from faulty workmanship, 
negligence, or improper test methods. The Contractor shall provide suitable bracing 
to withstand thrusts developed during testing and shall take all necessary precautions 
to prevent any joints from drawing while the pipeline or their appurtenances are being 
tested. 

4. The Contractor shall furnish all materials and equipment necessary or required to 
perform the testing specified herein. 
a. The Contractor shall provide a suitable pressure testing device consisting of l) a 

pressure pump, 2) storage reservoir, 3) flow meter reading in tenths of gallons, 4) 
pressure gage, 3 l/2" minimum diameter, 0-200 PSI, 28 accuracy or better, and 5) 
piping and valves to connect to the pipeline. The testing device shall be 
sufficiently sized to test the sections of piping and shall be of leak-free 
construction. 

5. The pipe shall be filled with water at least twenty-four (24) hours prior to testing to 
allow for absorption by the pipe. Care shall be taken to allow all air to escape from 
the pipelines. The test shall be performed on all sections of the water main so that all 
pipe, valves, fittings, fire hydrants, connections, and water services are subject to the 
test. 

6. Each section of the completed pipe under test shall be subjected to a hydrostatic test 
by maintaining a pressure of one hundred fifty (150) pounds per square inch for two 
(2) hours. During this period of the test, all pipes shall be inspected for visible leaks, 
and any leaks, failures, or imperfect construction revealed during the period of tests 
shall be corrected by the Contractor. 

7. If there is any sign of failure at any point on the line during the pressure test, the test 
shall be discontinued until the same has been repaired, after which the test shall be 
repeated until the section tested shall have met the above requirements. 

 
D. Leakage Testing 

1. After a satisfactory hydrostatic pressure test, the line shall be tested for leakage. At 
the end of the first hour, the pressure shall meet the requirements stated above. 
Pumping shall then be discontinued for one hour and the drop in pressure read on the 
dial of the gauge at the end of the hour and recorded. The initial test pressure shall 
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then be restored by pumping and the quantity of water pumped into the line to 
accomplish this shall be measured accurately. This quantity shall not exceed the 
amount shown in the following table: 

 
  PIPE DIAMETER ALLOWABLE LEAKAGE AT 150 PSI 
  6"   0.50 Gallons (l) 
  8"   0.66 Gallons (l) 
  10"   0.83 Gallons (l) 
  12"   0.99 Gallons (1) 
  14"   1.16 Gallons (2) 
 

*Gallons per 1,000 feet (50 Couplings) Per Hour for:  
(1) AWWA C900 PVC pipe.  
(2) (2) Uni-Bell UNI-B-11-85 PVC pipe. 

2. If there is any sign of failure at any point on the line during the test, the test shall be 
discontinued until the same has been repaired, after which the test shall be repeated 
until the section tested shall have met the above requirements. 

 
3.19 DISINFECTING, FLUSHING AND BACTERIOLOGICAL TESTING 

A. The interior of all pipe, fittings, and other accessories shall be kept as free as possible 
from dirt, foreign material and bacteria at all times. During pipe laying operations, when 
bacterial contamination of interior pipe surfaces is obvious or suspected by the City 
Engineer he may order said surfaces to be swabbed with an approved bactericidal 
solution. 

B. All new water work shall be disinfected in accordance with AWWA C651. 
C. Flush the mains thoroughly at the end of the disinfection contact period. All flushing 

shall be done in the presence of the City Engineer. The Contractor shall provide all 
temporary provisions and take all necessary precautions to facilitate flushing of the water 
system. The Contractor shall repair all damage caused by flushing operations. 

D. The water system shall be flushed until a chlorine residual test shall show no more 
chlorine in the water leaving the main than in the water entering the main. 

E. The Contractor shall collect a sample for bacteriological examination in a sterile bottle 
provided by the City's Testing Laboratory. On the label, give date, address, and the name 
or number for the project. Where possible the sample should be taken from a service 
located near the end of the chlorination section, otherwise, it may be taken through the 
same blow-off used for flushing the heavily chlorinated water out of the main so that the 
blow-off is sterilized. 

F. If the bacteriological tests are unsatisfactory, the main shall be re-sterilized using 
AWWA methods and re-tested until satisfactory results are obtained. 

 
3.20 PAVEMENT REPLACEMENT 

A. Whenever the roadway shoulder, pavement, graveled areas, or other areas subject to 
vehicular or pedestrian traffic is broken or cut during the installation of the pipeline or 
appurtenances, the surface shall be temporarily patched until it is replaced.  

B. Temporary patching shall consist of aggregate base over which asphaltic concrete cold 
mix is placed. The Contractor shall be responsible for maintaining temporary patches in 
good condition until such time as final pavement replacement is installed.   

C. Final pavement replacement shall not commence until the pipeline has been tested in 
accordance with the provisions of this Section and has been approved by the City 
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Engineer.   
D. The cross section of replacement pavement shall be equal to that of the existing, except 

that the minimum asphalt section shall be 3 inch AC over 4 inch AB. 
 
3.21 CLEANING AND PROTECTION 

A. Immediately clear, sweep clean, and/or flush existing access roadways of any spilled 
debris or material. Road closures will not be permitted. 

 
3.22 PROJECT RECORD DOCUMENTS 

A. Provide a complete set of Record Drawings in accordance with the provisions of Division 
l. Such drawings shall indicate every change or deviation from the original contract 
drawings, including field orders, requests for information, change orders or similar 
change. All changes in the location, coordinates, depth, and/or elevation of a facility shall 
be recorded on the plans. The drawings shall be regularly revised and be kept up to date.  

B. Upon completion of construction, an as-built field survey shall be conducted to verify the 
location, and elevations of: 
1. Water system control valves. 
2. Water meters.  
3. Fire hydrants. 

C. Information developed by the as-built survey shall be indicated on the Record Drawings 
in accordance with the foregoing. 

 
 

~~ END OF SECTION ~~ 
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SECTION 02720: STORM DRAINS 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION  

A. The work to be performed under this Section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for installation of storm drainage 
improvements within the limits of the work as shown on the plans and as described in 
these specifications. 

 
1.02 REFERENCED STANDARDS  

A. Published specifications, standards, tests, or recommended methods of trade, industry or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below. 
1. American Concrete Institute (ACI).  
2. American National Standards Institute (ANSI). 
3. American Standards Association (ASA). 
4. The American Society for Testing and Materials (ASTM).  
5. State of California, Department of Transportations "Standard Specifications" 

(CalTrans). 
6. Federal Specifications (Fed. Spec.). 
7. Occupational Safety and Health Administration (OSHA). 

 
1.03 SUBMITTALS 

A. Manufacturer's Specifications: Where manufacturers specifications and/or directions are 
referred to in the specifications. 

B. Product Data: Furnish manufacturer's descriptive and technical data sheets where 
required to indicate use of materials or equipment in conformance with the 
Specifications. 

C. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specified in this Section. 

D. Mix Designs: Furnish copies of the mix design data for each type of concrete to be used 
on the work. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturers catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue. All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

B. Contractor shall be solely responsible for designing and providing adequate shoring, 
bracing, sloping or other provisions for workers protection in excavations and trenches. 
All such work shall conform to the requirements of Cal-OSHA. 

 
PART 2 – MATERIALS 
 
2.01 POLYVINYL CHLORIDE STROM DRAIN PIPE AND FITTINGS 

A. Small Diameter PVCP Storm Drain 
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1. Polyvinyl chloride pipe 4” through 15” shall be manufactured of unplasticized 
polyvinyl chloride (PVC) plastic with integral wall bell and spigot joints for the 
conveyance of storm drainage.  Pipe and fittings shall conform to the requirements of 
ASTM D3034 for SDR 35 drain pipe.  Pipe shall have a minimum stiffness of F/Y = 
46psi when measured at 5% deflection.  Pipe shall have an elastomeric rubber sealing 
ring which is “locked in place” and conforms to ASTM D3213. 
a. Pipe shall be furnished in standard 20 foot nominal lengths.  Not more than 15 

percent of all PVC pipe supplied on the project shall be furnished in non-standard 
lengths.  Pipe shall be stored under cover whenever possible. 

B. Large Diameter PVCP 
1. Polyvinyl chloride pipe 18” through 30” shall be manufactured of unplasticized 

polyvinyl chloride (PVC) plastic, spirally wound, with integral bell wall and spigot 
joints for the conveyance of storm drainage.  Pipe and fittings shall conform to the 
requirements of ASTM F794, Series 46 for larger diameter ribbed drain pipe.  Pipe 
shall have a minimum stiffness of F/Y = 46psi.  Pipe shall have an elastomeric rubber 
sealing ring which conforms to ASTM D3213. 
a. Pipe shall be furnished in standard 13 foot nominal lengths.  Not more than 15 

percent of all PVC pipe supplied on the project shall be furnished in non-standard 
lengths.  Pipe shall be stored under cover whenever possible. 

C. Fittings for small diameter pipe shall conform to the requirements of ASTM D3034 for 
SDR 35 drain pipe.  Fitting for large diameter pipe shall conform to the requirements of 
ASTM F794.  Fittings shall be as manufactured and furnished by the pipe supplier. 

 
2.02 REINFORCED CONCRETE PIPE 

A. Circular reinforced concrete pipe shall conform to the specifications of AASHTO 
Designation M 170 Class 3 except as provided in CalTrans Section 65-1.02A. 

 
2.03 MANHOLES 

A. Manholes shall consist of precast reinforced concrete cylindrical sections, concentric 
tapered or offset tapered cones, and ring sections with tongue and groove joints as 
required on the plans. Manholes shall conform to ASTM C478 with a minimum concrete 
compressive strength of 4,000 psi at 28 days and reinforcing to suit the depths at which 
installed. Manhole sections shall be manufactured without steps. 

B. Manhole joint gaskets shall be preformed flexible plastic joint sealing compound, Federal 
Specification SS-S-00210 (GSA-FSS), Type I, Rope Form, Ram-Nek; Con-Seal; or 
equal. 

 
2.07 MANHOLE CONNECTION SEAL 

A. Where small diameter PVC pipe enters manholes, a specially-designed rubber sealing 
ring shall be supplied. 

 
2.08 TRANSITION FITTINGS OR JOINTS  

A. Transition fittings or joints shall be provided for connection of different types of pipe. 
Transition fittings or joints shall be designed to meet the design requirements for the lines 
in which installed and, where subject to internal separating pressures, connections or 
joints shall be of a type to contain the pressures involved without the use of thrust blocks 
unless thrust blocks are provided. 

 
2.06 CASTINGS 
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A. Castings for manhole frames and covers, lamp holes, etc., shall be domestically 
manufactured from tough grey iron, free from cracks, blow holes, porosity, hard spots, 
shrinkage cracks, swells, and cold sheets, and be of workmanlike finish. The cast iron 
shall meet the requirements of ASTM A48, Class 30. 

B. All castings shall be manufactured true to pattern and all round frames and covers shall 
be machined and dressed to assure a tight fit and to prevent rocking or rattling under 
traffic. All frames and covers which do not fit neatly and bear firmly in the ring will be 
rejected. 
1. l. Manhole Covers - Manhole covers shall be turned in a lathe and the outer l-l/2 

inches dressed down to assure a tight fit and to prevent rocking. The seat for the 
manhole cover shall also be turned in a lathe to provide a true and smooth surface. 
There shall be no vent holes, pick holes, or other holes through covers. Lifting lugs or 
sockets shall be provided  for lifting covers. Covers shall bear the inscription 
"STORM DRAIN" on the cover and shall be Pinkerton A-107; Phoenix; or equal. 

2. Catch Basin Frames & Covers - Catch basin gratings shall be Pinkerton A-136; 
Phoenix; or equal 

 
2.07 FLAP GATES 

A. Flap gates shall be Waterman F-10, Armco, or equal.  Size shall be as shown on the 
plans. 

 
2.08 LOCATER WIRE  

A. Locater wire shall be #12 U.F., conforming to NEMA specifications. Splicing of locater 
wire shall be done with epoxy splice kit. 

 
2.09 BEDDING MATERIAL 

A. Bedding material shall be sand, gravel, crushed aggregate, or native free-draining 
granular material, having a sand equivalent of between 18 and 21, a minimum R value of 
50 and conforming to the following grading: 

 
% Sieve Size:  % Passing: 
3/8”   100  
#4   35-95 
#200   0-25 

 
2.10 CONCRETE  

A. Concrete for miscellaneous work shall have a minimum 28 day compressive strength of 
2,500 psi, and shall conform to the requirements of CalTrans Section 90 for Cass B 
concrete, 3/4" maximum combined aggregate grading. 

 
2.11 MORTAR 

A. Mortar shall conform to CalTrans Section 65-1.06A. 
 

2.12 REINFORCING STEEL 
A. Reinforcing bars shall be Grade 40, deformed billet steel bars, plain finish, conforming to 

ASTM A615. 
B. Welded Wire Mesh shall be electrically welded wire, plain finish, conforming to ASTM 

Al85. 
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C. Metal accessories such as spacers, chairs, ties, and other devices necessary for properly 
placing, spacing, supporting and fastening reinforcement in place shall conform to the 
requirements of ASTM A615. 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION AND LAYOUT 

A. The Contractor shall employ, at his own expense, a registered Civil Engineer or licensed 
Land Surveyor, approved by the City Engineer, to lay out the work of the project; to 
establish all reference points set for construction and the certification of finish grades 
with drawings and/or to match existing surfaces where applicable. 

B. Preserve reference points, such as survey monuments, bench marks, and survey stakes. If 
disturbed or destroyed by the Contractor, replace as directed by the City Engineer, at no 
extra cost to the City. 

C. Establish extent of excavation by area and elevation; designate and identify datum 
elevation. 

D. Set required lines and levels using electronic laser surveying devices. 
E. Install signs, lights and barricades where necessary to guard against accident. Comply 

with County, CalTrans, OSHA and any other applicable safety standards. 
F. Protect existing structures and facilities to remain from damage. 
G. Perform work within the confines of the project limits; do not trespass other property 

without specific permission from adjacent owners. 
 
3.02 UTILITIES 

A. Before starting excavation, establish location and extent of underground utilities 
occurring in work area. 

B. Notify utility companies to remove and relocate lines which are in the way of excavation. 
Notify the City Engineer of such interferences as well. 

C. Maintain, re-route, or extend as required; existing utility lines to remain which pass 
through work area. 

D. Protect utility services uncovered by excavation. 
E. Remove abandoned utility service lines from areas of excavation; cap, plug, or seal such 

lines and identify at grade. 
 
3.03 PROTECTION 

A. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods, as 
required to prevent cave-ins or loose dirt from falling into excavations. 

B. Underpin adjacent structure which may be damaged by excavation work, including 
service lines and pipe chases. 

C. Notify the City Engineer of unexpected sub-surface conditions and discontinue work in 
area until notified to resume work. 

D. Grade around excavations to prevent surface water run-off into excavated area. 
1. Do not allow water to accumulate in excavations. 
2. Provide and maintain pumps, sumps, suction and discharge lines, other de-watering 

 system components necessary to convey water away from excavations. 
3. Provide and maintain de-watering equipment and facilities during construction for all 

 phases. 
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3.04 TRENCH EXCAVATION 
A. The excavation of the trench for the pipeline shall include the removal of all vegetation, 

earth, rock, stone, pavement, and all other surface and/or underground materials and 
obstructions encountered.  The existing concrete storm drain line shall be removed and 
the new line installed in its place at the new grades shown on the plans.  The Contractor 
shall use all precautions to avoid damage to the adjoining pavement , utilities and private 
property.  The asphalt pavement shall be sawcut in a neat line before trenching. 

B. The excavation shall follow the alignment and grades as indicated on the drawings. 
Where not specifically indicated on the plans, trenches shall be excavated to provide the 
slope required to allow proper use of drainage facilities. Trenches shall be excavated to 
provide a minimum cover of 36 inches over the pipe in all cases. 

C. The width of the excavation shall be such as to allow for the proper installation of the 
pipeline. 

D. The material excavated from the trench shall be so placed as to offer the least obstruction 
to traffic and construction operations. 

E. Foot and vehicular crossings and bridges shall be provided where necessary to prevent 
caving in of the bank or injury to buildings, or other structures, or objects. 

F. To insure the safety of workmen and protect and facilitate the work, sufficient bracing 
and shoring shall be installed in all excavations. All bracing and shoring shall comply 
with rules, orders, and regulations of OSHA and the California Division of Industrial 
Safety. 
1. The walls and faces of all excavations and trenches 5 feet or more in depth in which 

employees shall enter shall be effectively guarded by the shoring system, sloping of 
the  ground, or other equivalent means. 

2. Excavations and trenches less than 5 feet in depth shall also be so guarded when 
examinations indicate hazardous ground movement may be expected. 

G. Water encountered in trenches shall be drained or pumped out of the trench until the 
trench is completely dry for the pipe laying. In no case, shall the new pipe be used as 
drains for such water. 

H. All water pipes, sewer pipes, gas lines,  culverts, and conduits must be properly supported 
where crossing or lying along the trench. 
1. All pipes and conduits broken by the Contractor shall be replaced by him at his own 

expense. Materials used in replacing broken pipes and conduits must be the same as 
the  section of pipe or conduit broken unless permission to use other materials is given 
by the City Engineer. 

2. Pipes or conduits broken whose flow lines lie above that of the new pipe being laid 
shall have the replaced section rigidly supported from the bottom and not the sides of 
the trench. 

3. All supports shall be inspected and approved by the City Engineer prior to making 
backfill. Any supports which are inadequate, shall be removed by the Contractor and 
be  replaced. 

I. Excavated material in excess of that required for backfill and fill purposes, shall be 
stockpiled at locations as directed by the City Engineer. 

J. No more than 250 feet of trench shall be excavated in advance of pipe laying operations 
and in no case shall more than 20 feet of trench be left open overnight . 

 
3.05 BEDDING 

A. Bedding shall be defined as that material supporting, surrounding, and extending to one 
foot above the top of the pipe. Where it becomes necessary to remove cobbles, boulders, 
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or any other interfering objects at subgrade for bedding, any void below such subgrade 
shall be filled with the bedding material and compacted as required on the plans. Where 
concrete is specified to cover the pipe, the top of the concrete shall be considered as the 
top of the bedding. 

B. After the trench has been excavated to the proper line and grade , the Contractor shall bed 
the pipe as follows: 
1. Unless otherwise shown on the plans, a minimum of four (4) inches of bedding 

material shall be placed under flexible pipes. 
2. Where the native soil is suitable as bedding material, the bottom of the trench may be 

excavated to a part circle configuration having a minimum width equal to the outside 
diameter of the pipe plus 4 inches. 

C. If the bottom of the excavation is found to be saturated, soft, spongy, or unstable, or is of 
hardpan or other unsatisfactory material, the unsuitable material shall be removed to the 
depth specified by the Contractors Testing Laboratory and replaced with bedding 
material and compacted as required to provide suitable foundation. 

 
3.06 PIPE INSTALLATION 

A. The pipe shall be handled with care and rolled or lifted either by hand, rope, or 
mechanical equipment. When using mechanical equipment, care shall be taken not to 
cause severe scaring by carelessly placing hooks on the ends of the pipe. Pipe handling 
shall be done in accordance with the Manufacturer's recommendations in addition to 
these specifications. 

B. Pipe shall be stored under cover whenever possible. 
C. Any foreign material inside the pipe shall be removed and the interior of the pipe shall be 

kept clean during laying. 
D. Pipe laying must begin at the lowest end of the trench and be laid on the upgrade of the 

trench in very steep areas. 
E. The bottom of the trench shall be carefully graded to the established grade and pockets 

cut in the bedding so that the pipe is uniformly supported along the full length of the pipe 
barrel with full bearing on the bottom segment of the pipe. 

F. Pipe laying and installation shall conform to the Manufacturer's instructions and 
recommendations in addition to these specifications. 

G. Care shall be taken to prevent bedding material or any foreign matter from entering the 
pipe. Whenever the work ceases for any reason, the ends of the pipe shall be securely 
closed with a water tight plug. Plugs for pipes and branches left unconnected shall be of 
the same material as the pipe. Plugs shall be water tight and shall be securely braced to 
withstand pressures of testing. 

H. When concrete collars or tee connections are required to connect new reinforced concrete 
pipes, the concrete collars or tee connections shall be constructed of minor concrete 
conforming to the provisions in CalTrans Section 90-10, "Minor Concrete".  
Reinforcement for the concrete collars or tees shall conform to the provisions in CalTrans 
Section 52, "Reinforcement". 

I. Circular pipe with elliptical reinforcement shall be placed with the minor axis of the 
reinforcement in a vertical position. 

J. The pipe shall be laid to the lines and grades shown on the plans using a laser level and 
with sections closely jointed. 

 
3.08 REINFORCED CONCRETE PIPE JOINTS 
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A. All joints shall be cleaned and then sealed with the type of material necessary to make a 
tight joint and prevent leakage and infiltration. 

B. Voids occurring in the outer and inner annular sealing material shall be filled with the 
same type of sealing material and the inside of the joint finished smooth. 

C. Jointing materials shall be protected from the air and sun to prevent drying or 
deterioration. 

D. Liquid types of sealing materials shall be poured or pumped into the joint space in a 
continuous operation and agitated until the joint is completely filled. 

E. Sealing materials shall conform to one or more of the following as specified in CalTrans 
Section 65-1.06: 
1. Cement mortar. 
2. Rubber gasketed joints. 
3. Resilient materials. 
4. Other joint sealant materials which will prevent.leakage and infiltration may be used 

only if approved by the City Engineer. 
F. Care shall be taken to prevent flooding the pipe trench before backfill operations. 
G. Free water shall not be allowed to come in contact with the pipe line until Portland 

cement sealing materials have set at least 24 hours. 
 
3.09 MANHOLES 

A. Manhole bases shall be formed from poured-in-place concrete. 
B. Unless otherwise shown on the plans, flow channels shall be provided in the manhole 

base by fillets. Special care shall be taken to form smooth transitions between inlets and 
outlets with good hydraulic properties. 

C. Joints in precast manhole shafts shall be made as follows: 
1. The ring surfaces of precast sections to be joined shall be primed with an approved 

asphalt primer. 
2. A preformed flexible plastic pipe joint and expansion joint sealing compound shall be 

placed along the entire length of the joint. Compound shall be "Ram-Nek"; Con-Seal; 
or equal and shall conform to Fed. Spec. SS-S-00210 (GSA-FSS). 

3. After precast manhole sections are joined, excess sealing compound shall be trimmed 
from the inside of the manhole and a 4 inch mortar band constructed on interior 
joints. 

A. Temporary covers of 3/8 inch steel plate shall be placed over the manhole until the frame 
and cover is set. 

B. The manhole frame shall be attached to the precast sections with mortar. 
 
3.10 TIE INTO EXISTING SYSTEM  

A. The tie into the existing system shall be made with a minimum disruption of service. The 
details regarding the method, devices and preparations for the tie-in shall be indicated in 
the Contractor's work plan and approved by the City Engineer. 

 
3.11 INITIAL BACKFILL 

A. After pipe has been properly assembled and installed, initial backfilling to the trench shall 
be performed. 

B. Initial backfill must provide firm continuous support under and around the pipe. It shall 
be free of sharp objects, rocks, and large clods and shall conform to the requirements for 
bedding material specified herein. 
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C. Initial backfill shall be placed by hand in the trench on both sides of the pipe 
simultaneously to prevent any undue strain on the pipe in six (6) inch layers up to the 
mid-point of the pipe.  The initial backfill shall compacted by hand tamping with an 
approved tamping device. Additional bedding material shall be placed in six (6) inch 
maximum layers and compacted to a relative density indicated herein. Backfill material 
shall not be dumped directly on top of plastic pipe service connections or transition 
fittings. 

D. Ponding and jetting will not be permitted. 
E. Initial backfill compaction, unless otherwise shown on the plans, shall conform to the 

requirements as follows: 
1. Flexible pipe: From the bottom of the trench to 12 inches, above the top of the pipe, 

the initial backfill shall be compacted to no less than 90%. 
2. Rigid pipe: From the bottom of the trench to the mid-point of the pipe, the initial 

backfill shall be compacted to no less than 90% . 
 
3.12 LOCATER WIRE  

A. Upon completion of initial backfill an insulated locater wire shall be installed with pipe. 
Splices in the locater wire shall be made with an approved splice kit. Electric continuity 
must be maintained at all wire connections and bonds. These connections shall be 
wrapped or otherwise insulated by approved techniques. 

 
3.13 INTERMEDIATE BACKFILLING 

A. Intermediate backfill shall be placed in the trench in layers not to exceed twelve (12) 
inches and mechanically compacted to the required density. 

B. Intermediate backfill compaction, unless otherwise shown on the plans, shall conform to 
the requirements as follows: 
1. The zone from the top of the initial backfill extending upward to the bottom to the 

final backfill shall be compacted to no less than 90%. 
 
3.14 FINAL BACKFILLING 

A. Final backfill shall be placed in the trench in layers not to exceed twelve (12) inches and 
mechanically compacted to the required density. 

B. Final backfill compaction, unless otherwise shown on the plans, shall conform to the 
requirements as follows: 
1. Where trench is located under areas to be paved, the zone extending from the bottom 

of the sub-grade downward three feet shall be compacted to no less than 95%. 
2. Where trench is not located under areas to be paved, the zone extending from the 

finished grade elevation downward three feet shall be compacted to no less than 90%. 
C. Install green color Terra Tape at 18” below finished grade in trenches. 

 
3.15 WATER FOR COMPACTION  

A. Water shall be applied in amounts and at locations necessary for compaction in 
accordance with other Sections of these Specifications.  Care shall be taken not to flood 
trenches with water used for compaction. 

 
3.16 DUST CONTROL  

A. Dust resulting from the Contractor's performance of the work, shall be controlled in 
accordance with the provisions of other Sections of these Specifications. 
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3.17 PAVEMENT REPLACEMENT 
B. Whenever the roadway shoulder, pavement, graveled areas, or other areas subject to 

vehicular or pedestrian traffic is broken or cut during the installation of the pipeline or 
appurtenances, the surface shall be temporarily patched until it is replaced. 

C. Temporary patching shall consist of aggregate base over which asphaltic concrete cold 
mix is placed. The Contractor shall be responsible for maintaining temporary patches in 
good condition until such time as final pavement replacement is installed. 

D. Final pavement replacement shall not commence until the pipeline has been tested in 
accordance with the provisions of this Section and has been approved by the City 
Engineer. 

E. The cross section of replacement pavement shall be equal to that of the existing, except 
that the minimum asphalt section shall be 2" AC over 4" AB. 

 
3.17 CLEANING 

B. After final backfilling has been completed, the Contractor shall clean all sanitary and 
storm sewer lines as follows: 
1. A heavy rubber sewer ball having an outside diameter equal to the inside diameter of 

the pipe to be cleaned shall be inflated so that it will fit snugly into the pipeline. The 
ball shall be controlled with a tag line. 

2. The ball shall be inserted in the pipe leading from the highest manhole or catch basin 
on the pipe to be cleaned and water introduced behind it. The ball shall pass through 
the pipe with only pressure of the water impelling it. 

3. Debris flushed out by the ball shall be removed at the first manhole where its 
presence is noted and disposed of by the Contractor. 

4. In the event cement, wedged debris, or damaged pipe shall stop the ball, the 
Contractor shall remove the obstruction and/or replace the damaged pipe at his 
expense. 

 
3.19 TESTING 

A. General Requirements 
1. Testing of all work shall be in accordance with the requirements of Division l. 

Testing will be performed so as to least encumber the performance of work. 
2. When work of this section or portions of work are completed, notify the City 

Engineer to schedule the testing laboratory to perform the appropriate tests. All 
testing shall be done in the presence of the City Engineer and the Contractor shall not 
proceed with additional portions of work until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced and 
re-tested at no cost to the City. 

4. All testing shall be done in the presence of the City Engineer. 
B. Compaction Testing 

1. Relative compaction of the soils and aggregate base shall be tested in accordance with 
California Test Method No. 231, Nuclear Gage. 

2. Degree of Compaction: The degree of compaction shall be expressed as a 8 ratio of 
the in-place dry density of the compacted fill material to the maximum dry density of 
the same material as determined by ASTM Dl557. 

3. Compacted fills shall be tested prior to proceeding with placement of surface 
materials. 
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4. If, during progress of work, tests indicate that compacted materials do not meet 
specified requirements, the defective work shall be removed and replaced, 
re-compacted and re-tested at no cost to the City. 

5. Upon completion of this portion of the work, deliver to the City Engineer a written 
report form the Contractor's Testing Laboratory stating that the work performed 
hereunder complies with the requirements of the plans and specifications. The report 
shall be prepared in accordance with the requirements of Division l. 

C. Deflection Testing 
1. Deflection Gage – The deflection gage shall consist of a rigid Go-No Go device 

manufactured so that its outside diameter is 7.5% smaller than the inside diameter of 
the pipe for which it is designed.  The gage shall be fabricated in accordance with the 
pipe manufacturer’s recommendations and shall be permanently marked with its 
outside diameter. 

2. Deflection Testing – After final backfilling and compaction are complete, and prior to 
any paving, all PVC non-pressure sewer pipelines shall be tested to assure that 
vertical deflection has not exceeded 7.5%. 
a. Sections of pipeline to be tested shall be thoroughly cleaned to remove all dirt, 

rocks, gravel, or other debris.  The deflection gage shall be inserted into the pipe 
through a manhole at the beginning of the section to be tested.  The gage shall be 
pulled through the pipe by the use of ropes attached at its ends.  Any areas in 
which the gage fails to pass shall be excavated, repaired, and that section re-
tested. 

D. Air Pressure Testing 
1. Testing Equipment – The Contractor shall provide all materials and equipment 

necessary or required for the performance of the testing described herein.  All test 
equipment not specifically called out shall be subject to the approval of the City 
Engineer. 
a. Pressure gauge – Pressure gauge for low pressure air testing shall be rated at 

0.25psig graduations on a 4 ½ inch diameter dial face. 
b. Stoppers – Stoppers shall be of the mechanical or hydropneumatic type and shall 

provide a watertight and airtight seal when installed in the pipework.  Stoppers 
shall be furnished in appropriate size for the pipe into which they are to be 
installed.  Pipe caps or plugs may be used on house services, provided that they 
are air and watertight. 

2. Air Pressure Testing – Pressure shall consist of pressurizing a section of pipework 
and monitoring the section for pressure loss.  Prior to conducting air pressure testing, 
appropriate airtight stoppers shall be inserted in open ends of the section to be tested.  
A pressure relief valve shall be inserted on one of the stoppers to prevent 
overpressurizing the line.  A pressure gauge shall be connected to one of the stoppers 
to monitor the pressure.  The pipeline shall be pressurized to 3.5 psig and the time it 
takes for the pressure to drop from 3.5 psig to 3.0 psig  shall be determined using a 
stopwatch.   
a. The minimum time requirements for the 0.5 psig pressure drop shall not be less 

than that shown in the following table: 
Pipe Size:  Minimum Time: 
4”   2 min. 32 sec. 
6”   3 min. 50 sec. 
8”   5 min. 6 sec. 
10”   6 min. 22 sec. 
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12”   7 min. 39 sec. 
     

3. Should the test disclose an air loss greater than that permitted, the Contractor shall, at 
his own expense, locate and repair the defective pipework and re-test until the air loss 
rate is within the specified allowance. 

E. Manhole Exfiltration Testing 
1. Manholes, sumps, or other drainage structures, except for catch basins shall be 

subjected to an exfiltration test. 
2. Prior to conducting this test, suitable water-tight plugs shall be inserted in all inlets or 

outlets of the structure to be tested. The structure shall be filled with water to a point 
6 inches from the top, 24 hours prior to the official test period, to allow for 
absorption. 

3. Upon commencement of the test, the water level shall be brought to 6 inches from the 
top and the test begun. The loss of water in the structure shall be determined by 
measuring the rate of fall of water level, but the level shall not be allowed to fall more 
than one foot below the specified head; or by determining the amount of water 
required to maintain a specified head. 

4. The maximum allowable amount of exfiltration shall not exceed 0.5 gallons, per 
square foot of area in contact with the water, over a 24 hour period. 

5. Where leakage is greater than that allowed, the Contractor shall discover the cause, 
remedy it, and re-test the structure until leakage is within the specified limits. 

6. Test water may be reused by the Contractor, as long as it remains suitable for test 
purposes. Disposal of test water upon completion shall be the responsibility of the 
Contractor. Care shall be used in such disposal to prevent erosion, or other problems. 
Test water may not be discharged directly into any river, stream, creek, or drainage 
course. 

F. Video 
1. The Contractor shall provide a video recorded survey of the new storm drain lines.  

All defective work identified shall be corrected to the satisfaction of the Engineer.  
Defective work includes: 
a. Cracks or breaks in the pipe. 
b. Joints offset more than 3/8" or 1% of the inside diameter, whichever is greater. 
c. Protruding, folded, or otherwise deformed gaskets. 
d. Standing water exceeding 10% of the pipe area 

 
3.20 CLEANING AND PROTECTION  

A. Immediately clear, sweep clean, and/or flush existing access roadways of any spilled 
debris or material. Road closures will not be permitted. 

 
3.21 PROJECT RECORD DOCUMENTS 

A. Provide a complete set of Record Drawings in accordance with the provisions of Division 
1. Such drawings shall indicate every change or deviation from the original contract 
drawings, including field orders, requests for information, change orders or similar 
change. All changes in the location, coordinates, depth, and/or elevation of a facility shall 
be recorded on the plans. The drawings shall be regularly revised and be kept up to date. 

B. Upon completion of construction, an as-built field survey shall be conducted to verify the 
location, by coordinates, and elevations (rim and invert where applicable) of storm drain 
manholes and cleanouts and ends of stubs, curb & gutter flow lines, and catch basin rim 
elevations. 
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C. Information developed by the as-built survey shall be indicated on the Record Drawings 
in accordance with the foregoing. 

 
 
    ~END OF SECTION~ 
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SECTION 02730: SANITARY SEWER
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this Section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for installation of sanitary sewer 
improvements within the limits of the work as shown on the plans and as described in 
these specifications. 

 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below. 
1. American Concrete Institute (ACI). 
2. American National Standards Institute (ANSI). 
3. American Standards Association (ASA). 
4. The American Society for Testing and Materials (ASTM). 
5. The American Water Works Association (AWWA). 
6. State of California, Department of Transportations Standard Specifications" 

(CalTrans) 
7. Federal Specifications (Fed. Spec.). 
8. Occupational Safety and Health Administration (OSHA). 

 
1.03 SUBMITTALS 

A. Manufacturer's Specifications: Where manufacturers specifications and directions are 
referred to in the specifications. 

B. Product Data: Furnish manufacturers descriptive and technical data sheets where required 
to indicate use of materials or equipment in conformance with the Specifications. 

C. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specified in this Section. 

D. Mix Designs: Furnish copies of the mix design data for each type of concrete to be used 
on the work. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications trade 
association publications, and manufacturers catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue. All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

B. Contractor shall be solely responsible for designing and providing adequate shoring, 
bracing, sloping or other provisions for workers protection in excavations and trenches. 
All such work shall conform to the requirements of Cal-OSHA. 

 
1.05 WARRANTY 

A. Submit all warranties or guarantees to the City Engineer in accordance with the 
requirements of Division 1. 
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PART 2 - PRODUCTS 
 
2.01 POLYVINYL CHLORIDE SANITARY SEWER PIPE & FITTINGS 

A. Small Diameter PVCP Sanitary Sewer. 
1. Polyvinyl chloride pipe 4" through 15" shall be manufactured of unplasticized 

Polyvinyl Chloride (PVC) Plastic with integral wall bell and spigot joints for the 
conveyance of storm drainage. Pipe and fittings shall conform to the requirements of 
ASTM D3034 for SDR 35 drainpipe. Pipe shall have a minimum stiffness of F/Y=46 
psi when measured at 5% deflection. Pipe shall have an elastomeric rubber-sealing 
ring, which is "Locked-in place" and conforms to ASTM D3213. 

2. Pipe shall be furnished in standard 20-foot nominal lengths. Not more than 15 percent 
of all PVC pipe supplied on the project shall be furnished in non-standard lengths. 
Pipe shall be stored under cover whenever possible. 

B. Large Diameter PVCP Sanitary Sewer. 
1. Polyvinyl chloride pipe 18" through 30" shall be manufactured of unplasticized 

Polyvinyl Chloride (PVC) Plastic, SDR 35, with integral wall bell and spigot joints 
for the conveyance of storm drainage.  Pipe and fittings shall conform to the 
requirements of ASTM F679.  Pipe shall have a minimum stiffness of F/Y=46 psi. 
Pipe shall have an elastomeric rubber-sealing ring that conforms to ASTM D3213. 

2. Pipe shall be furnished in standard 20-foot nominal lengths. Not more than 15 percent 
of all PVC pipe supplied on the project shall be furnished in non-standard lengths. 
Pipe shall be stored under cover whenever possible. 

C. Fittings for small diameter pipe shall conform to the requirements of ASTM D3034 for 
SDR 35 drainpipe. Fitting for large diameter pipe shall conform to the requirements of 
ASTM F679. Fittings shall be as manufactured and furnished by the pipe supplier. 

 
2.02 SERVICE CONNECTIONS 

A. Service Connections shall consist of a wye branch on the main line, service lateral, and 
clean out assembly. 
1. Wye Branch - The wye branch shall be a standard PVC “Wye” fitting. The fitting 

shall have bell ends in the same as the main line and a 4" branch outlet. 
2. Service Lateral - The service lateral shall be 4" diameter minimum or as shown on the 

plans. 
3. Clean Out Assembly - The clean out assembly shall consist of long radius Tee/Wye, 

riser, threaded brass clean out plug, and concrete protection box. 
 
2.03 MANHOLES 

A. Manholes shall consist of precast reinforced concrete cylindrical sections, concentric 
tapered or offset tapered cones, and ring sections with tongue and groove joints as 
required on the plans. Manholes shall conform to ASTM C478 with a minimum concrete 
compressive strength of 4,000 psi at 28 days and reinforcing to suit the depths at which 
installed. Manhole sections shall be manufactured without steps. 

B. Precast manhole bases may be used as an alternate where physical conditions make the 
product applicable, as approved by the City Engineer. Precast manhole bases shall 
conform to ASTM C478. 

C. Manhole joint gaskets shall be preformed flexible plastic joint sealing compound, Fed. 
Spec. SS-S-00210 (GSA-FSS), Type I, Rope Form, Ram-Nek; Con-Seal; or equal. 

 
2.04 MANHOLE CONNECTION SEAL 
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A. Where small diameter PVC pipe enters manholes, a specially designed rubber-sealing 
ring shall be supplied. 

 
2.05 TRANSITION FITTINGS OR JOINTS 

A. Transition fittings or joints shall be provided for connection of different types of pipe. 
Transition fittings or joints shall be designed to meet the design requirements for the lines 
in which installed and, where subject to internal separating pressures, connections or 
joints shall be of a type to contain the pressures involved without the use of thrust blocks 
unless thrust blocks are provided. 

 
2.06 CASTINGS 

A. Castings for manhole frames and covers, lamp holes, etc., shall be domestically 
manufactured from tough grey iron, free from cracks, blow holes, porosity, hard spots, 
shrinkage cracks, swells, and cold sheets, and be of workmanlike finish. The cast iron 
shall meet the requirements of ASTM A48, Class 30. 

B. All castings shall be manufactured true to pattern and all round frames and covers shall 
be machined and dressed to assure a tight fit and to prevent rocking or rattling under 
traffic. All frames and covers that do not fit neatly and bear firmly in the ring will be 
rejected. 
1. Manhole Covers - Manhole covers shall be turned in a lathe and the outer 1-1/2 

inches dressed down to assure a tight fit and to prevent rocking. The seat for the 
manhole cover shall also be turned in a lathe to provide a true and smooth surface. 
There shall be no vent holes, pick holes, or other holes through covers. Lifting lugs or 
sockets shall be provided for lifting covers. Covers shall bear the inscription 
"SEWER" on the cover and shall be Pinkerton A-107; Phoenix; or equal. 

2. Lamp Hole Covers - Lamp hole covers shall be Pinkerton; Phoenix; or equal 
 
2.07 LOCATOR WIRE 

A. Locator wire shall be #12 U.F., conforming to NEMA specifications. Splicing of locator 
wire shall be done with epoxy splice kit. 

 
2.08 BEDDING MATERIAL 

A. Bedding material shall be sand, gravel, crushed aggregate, or native free-draining 
granular material, having sand equivalent of between 18 and 21, a minimum R-value of 
50 and conforming to the following grading: 

 
 % Sieve Size   % Passing
 3/8"    100 
 #4    35-95 
 #200    0-25 
 
2.09 CONCRETE 

A. Concrete for miscellaneous work shall have a minimum 28-day compressive strength of 
2,500 psi, and shall conform to the requirements of CalTrans Section 90 for Class B 
concrete, 3/4" maximum combined aggregate grading. 

 
2.10 MORTAR 

A. Mortar shall conform to CalTrans Section 65-1.06A. 
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2.11 REINFORCING STEEL 
A. Reinforcing bars shall be Grade 40, deformed billet steel bars, plain finish, conforming to 

ASTM A615. 
B. Welded Wire Mesh shall be electrically welded wire, plain finish, conforming to ASTM 

A185. 
C. Metal accessories such as spacers, chairs, ties, and other devices necessary for properly 

placing, spacing, supporting and fastening reinforcement in place shall conform to the 
requirements of ASTM A615. 

 
PART 3 - EXECUTION 
 
3.01 PREPARATION AND LAYOUT 

A. The Contractor shall employ, at his own expense, a registered Civil Engineer or licensed 
Land Surveyor, approved by the City Engineer, to lay out the work of the project; to 
establish all reference points set for construction and the certification of finish grades 
with drawings and/or to match existing surfaces where applicable. 

B. Preserve reference points, such as survey monuments, benchmarks, and survey stakes. If 
disturbed or destroyed by the Contractor, replace as directed by the City Engineer, at no 
extra cost to the City. 

C. Establish extent of excavation by area and elevation; designate and identify datum 
elevation. 

D. Set required lines and levels using electronic laser surveying devices. 
E. Install signs, lights and barricades where necessary to guard against accident. Comply 

with County, CalTrans, OSHA and any other applicable safety standards. 
F. Protect existing structures and facilities to remain from damage. 
G. Perform work within the confines of the project limits; do not trespass other property 

without specific permission from adjacent owners. 
 
3.02 UTILITIES 

A. Before starting excavation, establish location and extent of underground utilities 
occurring in work area. 

B. Notify utility companies to remove and relocate lines that are in the way of excavation. 
Notify the City Engineer of such interferences as well. 

C. Maintain, re-route, or extend as required; existing utility lines to remain which pass 
through work area. 

D. Protect utility services uncovered by excavation. 
E. Remove abandoned utility service lines from areas of excavation; cap, plug, or seal such 

lines and identify at grade. 
F. Pay all costs for this work. 
G. Accurately locate and record abandoned and active utility lines re-routed or extended, on 

Project Record Documents. 
 
3.03 PROTECTION 

A. Protect excavations by shoring, bracing, sheet piling, underpinning, or other methods, as 
required to prevent cave-ins or loose dirt from falling into excavations. 

B. Underpin adjacent structure, which may be damaged by excavation work, including 
service lines and pipe chases. 

C. Notify the City Engineer of unexpected sub-surface conditions and discontinue work in 
area until notified to resume work. 
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D. Grade around excavations to prevent surface water run-off into excavated area. 
1. Do not allow water to accumulate in excavations. 
2. Provide and maintain pumps, Bumps, suction and discharge lines, other dewatering 

system components necessary to convey water away from excavations. 
3. Provide and maintain de-watering equipment and facilities during construction for all 

phases. 
 
3.04 TRENCH EXCAVATION 

A. The excavation of the trench for the pipeline shall include the removal of all vegetation, 
earth, rock, stone, pavement, and all other surface and underground materials and 
obstructions encountered. 

B. The excavation shall follow the alignment and grades as indicated on the drawings. 
Where not specifically indicated on the plans, trenches shall be excavated to provide the 
slope required to allow proper use of facilities. Trenches shall be excavated to provide a 
minimum cover of 36 inches over the pipe in all cases. 

C. The width of the excavation shall be such as to allow for the proper installation of the 
pipeline. 

D. The material excavated from the trench shall be so placed as to offer the least obstruction 
to traffic and construction operations. 

E. Foot and vehicular crossings and bridges shall be provided where necessary to prevent 
caving in of the bank or injury to buildings, or other structures, or objects. 

F. To insure the safety of workmen and protect and facilitate the work, sufficient bracing 
and shoring shall be installed in all excavations. All bracing and shoring shall comply 
with rules, orders, and regulations of OSHA and the California Division of Industrial 
Safety. 
1. The walls and faces of all excavations and trenches 5 feet or more in depth in which 

employees shall enter shall be effectively guarded by the shoring system, sloping of 
the ground, or other equivalent means. 

2. Excavations and trenches less than 5 feet in depth shall also be so guarded when 
examinations indicate hazardous ground movement may be expected. 

G. Water encountered in trenches shall be drained or pumped out of the trench until the 
trench is completely dry for the pipe laying. In no case, shall the new pipe be used as 
drains for such water. 

H. All water pipes, sewer pipes, culverts, and conduits must be properly supported where 
crossing or lying along the trench. 
1. All pipes and conduits broken by the Contractor shall be replaced by him at his own 

expense. Materials used in replacing broken pipes and conduits must be the same as 
the section of pipe or conduit broken unless permission to use other materials is given 
by the City Engineer. 

2. Pipes or conduits broken whose flow lines lie above that of the new pipe being laid 
shall have the replaced section rigidly supported from the bottom and not the sides of 
the sides of the trench. 

3. All supports shall be inspected and approved by the City Engineer prior to making 
backfill. Any supports that are inadequate shall be removed by the Contractor and be 
replaced. 

I. Excavated material in excess of that required for backfill and fill purposes, shall be 
stockpiled at locations as directed by the City Engineer. 

J. No more than 250 feet of trench shall be excavated in advance of pipe laying operations 
and in no case shall more than 20 feet of trench be left open overnight. 
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3.05 BEDDING 

A. Bedding shall be defined as that material supporting, surrounding, and extending to one 
foot above the top of the pipe. Where it becomes necessary to remove cobbles, boulders, 
or any other interfering objects at subgrade for bedding, any void below such subgrade 
shall be filled with the bedding material and compacted as required on the plans. Where 
concrete is specified to cover the pipe, the top of the concrete shall be considered as the 
top of the bedding. 

B. After the trench has been excavated to the proper line and grade, the Contractor shall bed 
the pipe as follows: 
1. Unless otherwise shown on the plans, a minimum of four (4) inches of bedding 

material shall be placed under flexible pipes. 
2. Where the native soil is suitable as bedding material, the bottom of the trench may be 

excavated to a part circle configuration having a minimum width equal to the outside 
diameter of the pipe plus 4 inches. 

C. If the bottom of the excavation is found to be saturated, soft, spongy, or unstable, or is of 
hardpan or other unsatisfactory material, the unsuitable material shall be removed to the 
depth specified by the Contractor's Testing Laboratory and replaced with bedding 
material and compacted as required to provide suitable foundation. 

 
3.06 PIPE INSTALLATION 

A. The pipe shall be handled with care and rolled or lifted either by hand, rope, or 
mechanical equipment. When using mechanical equipment, care shall be taken not to 
cause severe scaring by carelessly placing hooks on the ends of the pipe. Pipe handling 
shall be done in accordance with the Manufacturers recommendations in addition to these 
specifications. 

B. Pipe shall be stored under cover whenever possible. 
C. Any foreign material inside the pipe shall be removed and the interior of the pipe shall be 

kept clean during placement. 
D. Pipe placement must begin at the lowest end of the trench and be laid on the upgrade of 

the trench in very steep areas. 
E. The bottom of the trench shall be carefully graded to the established grade and pockets 

cut in the bedding so that the pipe is uniformly supported along the full length of the pipe 
barrel with full bearing on the bottom segment of the pipe. 

F. Pipe placement and installation shall conform to the Manufacturer's instructions and 
recommendations in addition to these specifications. 

G. Care shall be taken to prevent bedding material or any foreign matter from entering the 
pipe. Whenever the work ceases for any reason, the ends of the pipe shall be securely 
closed with a watertight plug. 
1. Plugs for pipes and branches left unconnected shall be of the same material as the 

pipe. Plugs shall be watertight and shall be securely braced to withstand pressures of 
testing. 

H. When concrete collars or tee connections are required to connect new reinforced concrete 
pipes, the concrete collars or tee connections shall be constructed of minor concrete 
conforming to the provisions in CalTrans Section 90-10, "Minor Concrete". 
1. Reinforcement for the concrete collars or tees shall conform to the provisions in 

CalTrans Section 52, "Reinforcement". 
I. Circular pipe with elliptical reinforcement shall be placed with the minor axis of the 

reinforcement in a vertical position. 
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J. The pipe shall be laid to the lines and grades shown on the plans using a laser level and 
with sections closely jointed. 

 
3.07 POLYVINYL CHLORIDE PIPE JOINTS 

A. The inside of all couplings and the machined ends of all pipes to be coupled shall be free 
from dirt, grease, or any foreign substance. 

B. A thin film of non-toxic and water-soluble lubricant shall be applied to the spigot of the 
pipe to be coupled. 

C. The pipe shall be moved so that the spigot butts against the rubber ring. 
D. The spigot shall be pushed into the bell until the reference mark on the spigot is flush 

with the end of the bell. Over assembly will not be permitted. 
E. Stabbing of pipes will not be accepted and will be cause for rejection of the work. 
F. Changes of direction in horizontal alignment may be made by deflecting the pipe at the 

couplings within the Manufacturer's recommended limits. 
G. Where PVC pipe comes in contact with the concrete base of the manhole; extra care must 

be taken to insure a tight seal is constructed. 
1. For each pipe connected to a manhole, the Contractor shall install a transit manhole 

coupling around the pipe. The coupling shall be cast into the manhole base to insure a 
tight seal between the manhole and the pipe. 

 
3.08 MANHOLES 

A. Manhole bases shall be formed from poured-in-place concrete. 
B. Unless otherwise shown on the plans, flow channels shall be provided in the manhole 

base by fillets. Special care shall be taken to form smooth transitions between inlets and 
outlets with good hydraulic properties. 

C. Joints in precast manhole shafts shall be made as follows: 
1. The ring surfaces of precast sections to be joined shall be primed with an approved 

asphalt primer. 
2. A preformed flexible plastic pipe joint and expansion joint sealing compound shall be 

placed along the entire length of the joint. Compound shall be "Ram-Nek"; Con-Seal; 
or approved equal and shall conform to Fed. Spec. SS-S-00210 (GSA-FSS). 

3. After precast manhole sections are joined, excess sealing compound shall be trimmed 
from the inside of the manhole and a 4-inch mortar band constructed on interior 
joints. 

D. Temporary covers of 3/8 inch steel plate shall be placed over the manhole until the frame 
and cover is set. 

E. The manhole frame shall be attached to the precast sections with mortar. 
 
3.09 TIE INTO EXISTING SYSTEM 

A. The tie into the existing system shall be made with a minimum disruption of service. The 
details regarding the method, devices and preparations for the tie-in shall be indicated in 
the Contractor's work plan and approved by the City Engineer. 

 
3.10 INITIAL BACKFILL 

A. After pipe has been properly assembled and installed, initial backfilling to the trench shall 
be performed.  

B. Initial backfill must provide firm continuous support under and around the pipe. It shall 
be free of sharp objects, rocks, and large clods and shall conform to the requirements for 
bedding material specified herein. 
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C. Initial backfill shall be placed by hand in the trench on both sides of the pipe 
simultaneously to prevent any undue strain on the pipe in six (6) inch layers up to the mid 
point of the pipe. 

D. The initial backfill shall be compacted by hand tamping with an approved tamping 
device. Additional bedding material shall be placed in six (6) inch maximum layers and 
compacted to a relative density indicated herein. Backfill material shall not be dumped 
directly on top of plastic pipe service connections or transition fittings. 

E. Ponding and jetting will not be permitted. 
F. Initial backfill compaction, unless otherwise shown on the plans, shall conform to the 

requirements as follows: 
1. Flexible pipe: From the bottom of the trench to 12 inches above the top of the pipe, 

the initial backfill shall be compacted to no less than 90%. 
2. Rigid pipe: From the bottom of the trench to the mid-point of the pipe, the initial 

backfill shall be compacted to no less than 90%. 
 
3.11 LOCATOR WIRE 

A. Upon completion of initial backfill an insulated locator wire shall be installed with pipe. 
Splices in the locator wire shall be made with an approved splice kit. Electric continuity 
must be maintained at all wire connections and bonds. These connections shall be 
wrapped or otherwise insulated by approved techniques. 

 
3.12 INTERMEDIATE BACKFILLING 

A. Intermediate backfill shall be placed in the trench in layers not to exceed twelve (12) 
inches and mechanically compacted to the required density. 

B. Intermediate backfill compaction, unless otherwise shown on the plans, shall conform to 
the requirements as follows: 
1. The zone from the top of the initial backfill extending upward to the bottom to the 

final backfill shall be compacted to no less than 90%. 
 
3.13 FINAL BACKFILLING 

A. Final backfill shall be placed in the trench in layers not to exceed twelve (12) inches and 
mechanically compacted to the required density. 

B. Final backfill compaction, unless otherwise shown on the plans, shall conform to the 
requirements as follows: 
1. Where trench is located under areas to be paved, the zone extending from the bottom 

of the sub-grade downward three feet shall be compacted to no less than 95%. 
2. Where trench is not located under areas to be paved, the zone extending from the 

below finished grade elevation downward three feet shall be compacted to no less 
than 90%. 

C. Terra Tape or approved equivalent shall be installed at 18 inches below finished grade in 
all water line trenches. Terra Tape shall be green color to identify underlying pipe as 
sewer main. 

 
3.14 WATER FOR COMPACTION 

A. Water shall be applied in amounts and at locations necessary for compaction in 
accordance with other Sections of these Specifications. 

B. Care shall be taken not to flood trenches with water used for compaction. 
 
3.15 DUST CONTROL 
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A. Dust resulting from the Contractor's performance of the work shall be controlled in 
accordance with the provisions of other Sections of these Specifications. 

 
3.16 PAVEMENT REPLACEMENT 

A. Whenever the roadway shoulder, pavement, graveled areas, or other areas subject to 
vehicular or pedestrian traffic is broken or cut during the installation of the pipeline or 
appurtenances, the surface shall be temporarily patched until it is replaced. 

B. Temporary patching shall consist of aggregate base over which asphaltic concrete cold 
mix is placed.  The Contractor shall be responsible for maintaining temporary patches in 
good condition until such time as final pavement replacement is installed. 

 
3.17 CLEANING 

A. After final backfilling has been completed, the Contractor shall clean all sanitary and 
storm sewer lines as follows: 
1. A heavy rubber sewer ball having an outside diameter equal to the inside diameter of 

the pipe to be cleaned shall be inflated so that it will fit snugly into the pipeline. The 
ball shall be controlled with a tag line. 

2. The ball shall be inserted in the pipe leading from the highest manhole or catch basin 
on the pipe to be cleaned and water introduced behind it. The ball shall pass through 
the pipe with only pressure of the water impelling it. 

3. Debris flushed out by the ball shall be removed at the first manhole where its 
presence is noted and disposed of by the Contractor. 

4. In the event cement, wedged debris, or damaged pipe shall stop the ball, the 
Contractor shall remove the obstruction and/or replace the damaged pipe at his 
expense. 

 
3.18 TESTING 

A. General Requirements 
1. Testing of all work shall be in accordance with the requirements of Division 1. 

Testing will be performed so as to least encumber the performance of work. 
2. When work of this section or portions of work are completed notify the City Engineer 

to schedule the testing laboratory to perform the appropriate tests. All testing shall be 
done in the presence of the City Engineer and the Contractor shall not proceed with 
additional portions of work until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced and 
re-tested at no cost to the City. 

4. All testing shall be done in the presence of the City Engineer. 
B. Compaction Testing 

1. Relative compaction of the soils and aggregate base shall be tested in accordance with 
California Test Method No. 231, Nuclear Gage. 

2. Degree of Compaction: The degree of compaction shall be expressed as a % ratio of 
the in-place dry density of the compacted fill material to the maximum dry density of 
the same material as determined by ASTM D1557. 

3. Compacted fills shall be tested prior to proceeding with placement of surface 
materials. 

4. If, during progress of work, tests indicate that compacted materials do not meet 
specified requirements, the defective work shall be removed and replaced, 
re-compacted and re-tested at no cost to the City. 
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5. Upon completion of this portion of the work, deliver to the City Engineer a written 
report from the Contractor's Testing Laboratory stating that the work performed 
hereunder complies with the requirements of the plans and specifications. The report 
shall be prepared in accordance with the requirements of Division 1. 

C. Deflection Testing 
1. Deflection Gage - The deflection gage shall consist of a rigid Go-No Go device 

manufactured so that its outside diameter is 7.58 smaller than the inside diameter of 
the pipe for which it is designed. The gage shall be fabricated in accordance with the 
pipe manufacturer's recommendations and shall be permanently marked with its 
outside diameter. 

2. Deflection Testing - After final backfilling and compaction are complete, and prior to 
any paving, all PVC non-pressure sewer pipelines shall be tested to assure that 
vertical deflection has not exceeded 7.5%. 
a. Sections of pipeline to be tested shall be thoroughly cleaned to remove all dirt, 

rocks, gravel, or other debris. The deflection gage shall be inserted into the pipe 
through a manhole at the beginning of the section to be tested. The gage shall be 
pulled through the pipe by the use of ropes attached at its ends. Any areas in 
which the gage fails to pass shall be excavated, repaired and that section re-tested. 

D. Air Pressure Testing 
1. Testing Equipment - The Contractor shall provide all materials and equipment 

necessary or required for the performance of the testing as described herein. All test 
equipment not specifically called out shall be subject to the approval of City 
Engineer. 
a. Pressure Gage - Pressure gage for low pressure air testing shall be rated at 0.25 

psig graduations and a 4-1/2" dial face. 
2. Stoppers - Stoppers shall be of the mechanical or hydro-pneumatic type and shall 

provide a water-tight and air-tight seal when installed in the pipe work. Stoppers shall 
be furnished in appropriate size for the pipe into which they are to be installed. Pipe 
caps or plugs may be used on house services provided that they are air and water 
tight. 

3. Air Pressure Testing - Pressure shall consist of pressurizing a section of pipe work 
and monitoring the section for pressure loss. Prior to conducting air pressure testing, 
appropriate air-tight stoppers shall be inserted in open ends of the section to be tested. 
A pressure relief valve shall be installed on one of the stoppers to prevent over 
pressurizing the line. A pressure gage shall be inserted in one of the stoppers to 
monitor the pressure. The pipeline shall be pressurized to 3.5 psig and the time it 
takes for the pressure to drop from 3.5 psig to 3.0 psig, shall be determined using a 
stopwatch. 
a. The minimum time requirements for the 0.5 psig pressure drop shall not be less 

than that shown in the following table:  
 

      PIPE SIZE          MINIMUM TIME
  4  2 Min. 32 Sec. 
  6  3 Min. 50 Sec. 
  8  5 Min. 6 Sec. 
  10  6 Min. 22 Sec. 

12 7 Min. 39 Sec. 
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4. Should the test disclose an air loss greater than that permitted, the Contractor shall, at 
his own expense, locate and repair defective pipe work and re-test until the air loss 
rate is within the specified allowance. 

E. Video Examination 
1. Video Equipment - Video examination equipment shall consist of a color television 

camera, 2 high intensity lights, and sled designed for operation in sewer lines. 
Cabling, power, and signal cords shall be attached to the sled so that it can be pulled 
through sections of the sewer. A color monitor, VHS video recorder with footage 
gage and control panel shall be located inside the service truck. 

2. Upon completion of all other testing and repairs where required, but prior to 
installation of pavement, all portions of sanitary sewer pipe work shall be cleaned as 
required in other portions of these Specifications and inspected using video 
examination equipment. 

3. Immediately prior to video examination, the Contractor shall flush the pipe work with 
clean water. The camera sled shall then be inserted into a section of the pipe work and 
drawn to a downstream opening. The operator of the video examination equipment 
shall record the location of the inspected section and any irregularities observed both 
verbally on the audio portion of the VHS tape and on an inspection report form. The 
tape counter shall be reset at the beginning of each section. Tapes made during the 
video examination shall be delivered to the City Engineer for his review and approval 
prior to final acceptance. 

4. Any sections of pipe work which contain sags or humps in excess of the required 
grade tolerance, shall be cause for rejection of that section and the Contractor shall 
excavate and repair the failing section. Additionally, any improperly installed joints 
or connections, fish mouthed rubber rings, or other irregularities shall be repaired. 

5. Video inspection shall be performed on all main lines and service laterals 8" (inches) 
in size or greater. 

F. Manhole Ex-filtration Testing 
1. Manholes, sumps, or other structures shall be subjected to an ex-filtration test. 
2. Prior to conducting this test, suitable water-tight plugs shall be inserted in all inlets or     

outlets of the structure to be tested. The structure shall be filled with water to a point 
6 inches from the top, 24 hours prior to the official test period, to allow for 
absorption. 

3. Upon commencement of the test, the water level shall be brought to 6 inches from the 
top and the test begun. The loss of water in the structure shall be determined by 
measuring the rate of fall of water level, but the level shall not be allowed to fall more 
than one foot below the specified head; or by determining the amount of water 
required to maintain a specified head. 

4. The maximum allowable amount of ex-filtration shall not exceed 0.5 gallons, per 
square foot of area in contact with the water, over a 24-hour period. 

5. Where leakage is greater than that allowed, the Contractor shall discover the cause, 
remedy it, and re-test the structure until leakage is within the specified limits. 

6. Test water may be reused by the Contractor, as long as it remains suitable for test 
purposes. Disposal of test water upon completion shall be the responsibility of the 
Contractor. Care shall be used in such disposal to prevent erosion, or other problems. 
Test water may not be discharged directly into any river, stream, creek, drainage 
course or City storm drainage facilities. 

 
3.19 CLEANING AND PROTECTION 
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A. Immediately clear, sweep clean, and/or flush existing access roadways of any spilled 
debris or material. Road closures will not be permitted without prior submittal of a traffic 
lane closure plan and approval by the City Engineer. 

 
3.20 PROJECT RECORD DOCUMENTS 

A. Provide a complete set of Record Drawings in accordance with the provisions of Division 
1. Such drawings shall indicate every change or deviation from the original contract 
drawings, including field orders, requests for information, change orders or similar 
change. All changes in the location, coordinates, depth, and/or elevation of a facility shall 
be recorded on the plans. The drawings shall be regularly revised and be kept up to date. 

B. Upon completion of construction, an as-built field survey shall be conducted to verify the 
location, by coordinates, and elevations (rim and invert where applicable) of  the 
following: 
1. Sewer manholes, cleanouts, and ends of stubs. 

C. Information developed by the as-built survey shall be indicated on the Record Drawings 
in accordance with the foregoing. 

 
 

~~ END OF SECTION ~~ 
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SECTION 02830: CHAIN LINK FENCING 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for construction of chain link fencing 
improvements within the limits of the work as shown on the plans and as described in 
these specifications. 

 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below: 
1. American Concrete Institute (ACI) 
2. The American Society for Testing and Materials (ASTM) 
3. State of California, Department of Transportation Standard Specifications (CalTrans) 
4. Federal Specifications (Fed. Spec.) 
5. Occupational Safety and Health Administration (OSHA) 

 
1.03 SUBMITTALS 

A. Manufacturer’s Specifications: Where manufacturer’s specifications and/or directions are 
referred to in the specifications. 

B. Product Data: Furnish manufacturer’s descriptive and technical data sheets where 
required to indicate use of materials or equipment in conformance with the 
Specifications. 

C. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specfied in this Section. 

D. Mix Designs: Furnish copies of the mix design data for each type of concrete to be used 
on the work. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturer’s catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer on specific items to an earlier issue.  All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

 
1.05 WARRANTY 

A. Submit all warranties or guarantees to the City Engineer in accordance with the 
requirements of Division 1. 

 
PART 2 – MATERIALS 
 
2.01 POSTS 

A. Line, terminal, and gate posts shall be Schedule 40 galvanized steel conforming to ASTM 
A120, or structural grade steel pipe of the size and weight specified herein. 

STANDARD SPECIFICATIONS 72



B. Line, corner, terminal, and gate posts shall be of sufficient length to allow for an 
installation depth of three (3) feet below finished grade.  Posts shall be as follows: 

 
Post:  O.D.  Weight: 
Line  2-3/8”  3.65 lbs./l.f. 
Terminal 2-7/8”  5.79 lbs./l.f. 
Post  4”  9.10 lbs./l.f. 

 
2.02 RAILS 

A. Top, intermediate, and bottom rails shall be Schedule 40 galvanized steel conforming to 
ASTM A120, or structural grade steel pipe of the size and weight as specified herein. 

B. Top, intermediate, and bottom rails, where required, shall be 1-5/8” O.D., 1.75 lbs./l.f. 
pipe, supplied in 21’ lengths and shall be joined by 6” double sleeve couplings.  
Intermediate and bottom rails shall be attached to posts with boulevard clamps. 

 
2.03 GATES 

A. Gate posts, gate frames, and braces shall be Schedule 40 galvanized steel conforming to 
ASTM A120, or structural grade steel pipe of the size and weight specified herein.  Gate 
hinges and hardware shall be of adequate size and strength to support or join the required 
members. 

B. Gate frames shall be constructed of 1-7/8” O.D., 2.72 lbs./l.f. pipe joined at the corners 
by welding, or by specifically designed fittings to form a rigid panel.  Gate leaves wider 
than nine (9) feet shall have a 1-5/8” O.D., 1.73 lbs./l.f. vertical center upright; leaves 
taller than six (6) feet shall have a 1-5/8” O.D., 1.73 lbs./l.f. horizontal center brace. 

C. Gate hinges shall be of adequate size and strength for the gate, and with large bearing 
surfaces for clamping into position.  Gates shall be supplied with a drop bar-type latch for 
use with a padlock.  Latching keepers shall be supplied to secure the gate in the open 
position. 

 
2.04 MISCELLANEOUS MATERIALS 

A. Fittings, post tops, bands and clips, gate hinges and hardware shall be of adequate size 
and strength to support or join the required members. 

B. Fittings and appurtenances shall be aluminum, galvanized pressed steel, or malleable cast 
steel, coated as required.  Post tops shall be designed to accommodate the top rail, barbed 
wire, etc., as required. 
1. Truss rods shall be 5/16” in diameter and shall have an adjustable turnbuckle. 
2. Tension bars shall be 3/16” by ¾” and shall be not less than 2” shorter than the height 

of the fabric. 
3. Bands and clamps shall be a minimum of ¾” wide. 
4. Attachment bolts shall be 5/16” galvanized carriage bolts with washers and nuts. 
5. Top or bottom tension wires, where required, shall be 7 gauge coiled spring wire. 
6. Hog rings shall be 9 gauge. 

 
2.05 FABRIC 

A. Chain link fabric shall be manufactured of 9 gauge hot-dipped galvanized steel wire with 
a minimum tensile strength of 1200 lbs.  The base metal shall be commercial quality, 
medium high carbon, hot dipped galvanized wire.  The fabric shall be in accordance with 
Fed. Spec. RR-F-191/1B, Type I, galvanized core.  Fabric shall be free and flexible at the 
joints and the width of the mesh shall not vary more than plus or minus 0.250” from the 
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required dimensions.  Fabric shall be six (6) feet wide, measured from the ends of the 
barbs or knuckles and shall be as follows:  
1. Standard Fabric – Standard fabric shall be woven into the form of a square mesh, 

having parallel sides and horizontal and vertical diagonals of approximately uniform 
dimensions.  The fabric shall form a 2” mesh. 

2. Privacy Fabric – Privacy fabric, where required, shall be woven into the form of a 3-
1/2” x 5” mesh, having parallel sides into which 2-1/2” x 5/16” stained Grade A 
redwood slats are inserted.  Slats shall be held in place by the bow knuckles at the 
selvage of the fabric.  No staples or ties will be allowed. 

3. Vinyl Coated Fabric – Vinyl coated fabric, where required, shall be manufactured of 
high grade commercial quality medium high carbon galvanized steel wire. 
a. The vinyl coating shall be continuously bonded (not sprayed or dipped) over the 

galvanized steel wire by the “Thermal Fusion” bonding process to insure a dense 
and impervious covering free of voids, having a smooth lustrous surface 
appearance.  The coating thickness of the wire shall be in accordance with Fed. 
Spec. RR-F-191/1A, Type V galvanized core, with a permissible diameter 
variation of 0.005 inch.  The wire shall be woven in a 2” mesh from 6 gauge vinyl 
coated wire.  The minimum tensile strength shall be 90,000 psi, 1,800 lb. Break 
strength. 

b. The wire shall be vinyl clad before weaving and shall be free and flexible at all 
joints.  The mesh shall be measured by the distance between the fire forming 
parallel sides of the mesh, with permissible variation of plus or minus 0.25 inch. 

c. All posts, rails, gates, braces, and appurtenances used with vinyl coated wire shall 
be vinyl coated conforming to the above requirements. 

 
2.06 CONCRETE 

A. Concrete for fence post footings shall be Class B Portland Cement Concrete, ¾” 
maximum combined aggregate, proportioned and mixed to yield a 28 day compressive 
strength of 2,800 psi, conforming to the requirements of CalTrans Section 90. 

 
PART 3 – EXECUTION 
 
3.01 PREPARATION AND LAYOUT 

A. The Contractor shall employ, at his own expense, a registered Civil Engineer or Licensed 
Land Surveyor, approved by the City Engineer, to lay out the work of the project; to 
establish all reference points set for construction and the certification of finished grades 
with drawings and/or to match existing surfaces where applicable. 

B. Preserve reference points, such as survey monuments, benchmarks, and survey stakes.  If 
disturbed or destroyed by the Contractor, replace as directed by the City Engineer, at no 
extra cost to the City. 

C. Establish location of fence lines; designate and identify datum elevations. 
D. Set required lines and levels. 
E. Protect existing structures and facilities to remain from damage. 
F. Perform work within the confines of the project limits; do not trespass other property 

without specific permission from adjacent owners. 
 
3.03 UTILITIES 

A. Before starting excavation, establish location and extent of underground utilities 
occurring in work area. 
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B. Notify utility companies to remove and relocate lines which are in the way of excavation.  
Notify the City Engineer of such interferences as well. 

C. Maintain, re-route, or extend as required; existing utility lines to remain which pass 
through work area. 

D. Protect utility services uncovered by excavation. 
E. Remove abandoned utility service lines from areas of excavation; cap, plug, or seal such 

lines and identify at grade. 
F. Pay costs for this work, except those covered by utility companies. 
G. Accurately locate and record abandoned and active utility lines re-routed and extended. 

 
3.04 CONSTRUCTION 

A. Posts: the Contractor shall ensure that all posts are installed true and plumb on the lines 
and grades as shown on the plans.  Post holes shall be drilled to the depths as indicated on 
the plans and posts set in concrete. 
1. Line posts shall be installed no further apart than 10 feet on centers and installed in 

10” diameter footings. 
2. Terminal posts shall be installed at every change in direction greater than 30 degrees 

and 500’ on centers for straight runs exceeding 1,000 feet.  Terminal posts shall be 
installed with braces and truss rods in two directions, which are attached to the next 
ensuing line post in each direction.  Terminal posts shall be installed in 12” minimum 
diameter footings. 

3. Gate posts shall be installed as required for the width of the gate in 18” minimum 
diameter footings. 

B. Framework: The entire fence framework shall be installed and secured prior to 
installation of any fabric.  Top, intermediate, and bottom rails where required, and braces 
shall be installed with appropriate clamps and fittings and securely bolted in place.  Truss 
rods shall be bolted in place and adjusted as required.  Tension wires shall be installed 
using a stretcher and clamped into place. 

C. Fabric: Rolls of chain link fabric shall be joined by weaving a single strand into the ends 
of the rolls to form a continuous mesh pattern.  The fabric shall be stretched taut and 
securely fastened to line posts using a minimum of 4 each, 9 gauge ties per post.  Fabric 
shall be attached to terminal posts using tension bars and clamps.  Fabric shall be secured 
to the bottom wire using 9 gauge hog rings at minimum intervals of 2 feet. 

D. Gates: Gates shall be installed plumb and level and all hardware shall be adjusted to 
provide for smooth operation.  The drop bar locking device shall be adjusted to provide 
secure locking.  Gate keepers shall be adjusted to hold the gate securely when in the open 
position. 

 
 

~END OF SECTION~ 
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SECTION 16510: ROADWAY LIGHTING 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION 

A. The work to be performed under this section shall consist of furnishing all labor, 
materials, tools, transportation, supplies, equipment, appurtenances, fuel, and power, 
unless specifically excepted, necessary or required for the installation of roadway lighting 
as shown on the plans and described in these specifications. 

 
1.02 REFERENCED STANDARDS 

A. Published specifications, standards, tests, or recommended methods of trade, industry, or 
governmental organizations apply to work of this Section where cited by abbreviations 
noted below: 
1. American Concrete Institute (ACI) 
2. American National Standards Institute (ANSI) 
3. American Standards Association (ASA) 
4. The American Society for Testing and Materials (ASTM) 
5. State of California, Department of Transportation Standard Specifications (CalTrans) 
6. Federal Specifications (Fed. Spec.) 
7. California Code of Regulations, Title 24, Part 3, “Basic Electrical Regulations;” State 

Building Standards Electrical Code, Title 18, Part 1, Chapter 4, “Electrical Safety 
Orders and High Voltage Safety Orders” (CCR) 

8. Underwriter’s Laboratories, Inc. (UL) 
9. National Electrical Code (NEC) 
10. Occupational Safety and Health Administration (OSHA) 

 
1.03 SUBMITTALS 

A. Manufacturer’s Specifications: Where manufacturer’s specifications and/or directions are 
referred to in the specifications. 

B.  Product Data: Furnish manufacturer’s descriptive and technical data sheets where 
required to indicate use of materials or equipment in conformance with the 
Specifications. 

C. Materials: Furnish signed certificates from the suppliers of materials and manufactured 
items showing conformance with standards specified in this Section. 

 
1.04 QUALITY ASSURANCE 

A. Materials and equipment specified by reference to standard specifications, trade 
association publications, and manufacturer’s catalogs and installation recommendations, 
shall refer to the latest issue in effect at the date of the contract, except where building 
codes refer to specific items to an earlier issue.  All referenced standard specifications 
shall be considered an integral part of this specification as if repeated in full herein. 

 
1.05 WARRANTY 

A. Submit all warranties or guarantees to the City Engineer in accordance with the 
requirements of Division 1. 

 
PART 2 – MATERIALS 
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2.01 BASIC MATERIALS AND METHODS 
A. Refer to PG&E standards and NEC for basic material and methods to be used in the 

installation of roadway lighting. 
 
2.02 GENERAL REQUIREMENTS 

A. All lighting fixtures and other devices used in conjunction with the lighting of the 
roadway shall be of the highest quality available, specifically designed for roadway use.  
All fixtures or other devices shall be UL listed and shall be intended for outdoor use. 

 
2.03 RIGID POLYVINYL CHLORIDE CONDUIT 

A. Rigid Polyvinyl Chloride (PVC) conduit shall be Schedule 40 UL listed for concrete 
encased, direct burial underground, and exposed use.  Rigid PVC conduit, including 
couplings, elbows, nipples, and other fittings shall conform to NEMA TC-2 and NEMA 
TC-3, UL, NEC, Fed. Spec. W-C-1094A and shall meet applicable ASTM test 
requirements for the intended use.  PVC conduit shall be rated ninety (90) degrees C. 

 
2.04 PULL BOXES 

A. Pull boxes shall be manufactured of reinforced concrete with a minimum compression 
strength of 4,000 psi.  Boxes shall have flared shoulders to prevent settling and integral 
lid seats.  The lid shall be of galvanized checkered steel plate, H-20 rated, with hold 
down bolts.  Lids shall be marked “Elect,” “Street Lighting,” or as required.  Pull boxes 
shall conform to PG&E standards, shall be as manufactured by Christy, Brooks, or equal, 
and shall be provided in the following sizes: 

 
Size:   Lid:_________________ 
11” x 17”  Galvanized Checker Plate 
17” x 30”  Galvanized Checker Plate 

 
2.05 CONDUCTORS 

A. All wire, conductors, and cable, with their respective connectors, fittings, and supports 
shall be UL listed for the installed application and ambient temperature.  All wire, 
conductors, and cable shall be 600 volt rated unless otherwise noted on the plan. 

B. All wire, conductors, and cable shall be manufactured of annealed copper with 
thermoplastic covering, conforming to UL and NEC. 

C. Wire AWG #8 and larger shall be stranded.  Wire AWG #10 and smaller may be solid or 
stranded, as best suited for the application. 

D. The minimum conductor size shall be AWG #8 between luminaires.  The minimum wire 
size inside luminaries shall be AWG #12. 

E. All conductors shall be identified by the use of color impregnated insulation or colored 
marking tape.  Conductors AWG # _ and smaller shall have colored insulation; 
conductors larger may have colored insulation or tape markings.  Color code shall be as 
follows: 
Phase A – Black 
Phase B – Red 
Phase C – Blue 
Neutral – White 
Ground – Green 

 
2.06 LUMINAIRE 

STANDARD SPECIFICATIONS 77



A. Luminaire shall consist of a weatherproof fixture with a high-pressure sodium lamp and 
photocell.  The luminaire shall provide precise asymmetrical cutoff control resulting in 
no spill light above 90 degrees. 

B. Luminaire housing, globe ring, and housing door shall be manufactured by heavy duty 
cast aluminum.  All mating surfaces shall be machined to ensure a tight fit.  All hardware 
shall be corrosion resistant.  The luminaire shall have two compartments, one for the 
optical assembly and the other for the ballast assembly. 

C. The optical assembly shall consist of an Anodal finished, precision engineered, faceted 
aluminum cutoff reflector with adjustable socket.  Optical assembly shall be designed to 
provide sharp cut-off with ANSI/EIS Type I, II, III, or IV distribution patterns.  
Luminaires shall be furnished with EIS distribution patterns as indicated on the drawings. 

D. The optical compartment shall be sealed.  Gaskets shall be of high grade silicon rubber to 
provide an internal seal.  The optical compartment shall be furnished with an activated 
charcoal filter to prevent the passage of gaseous and particulate matter. 

E. The lens shall be clear, flat, tempered impact glass. 
F. The ballast shall be of the high power factor, low loss magnetic design capable of starting 

and operating the lamp within the limits specified by ANSI C78.  The ballast starting aid 
shall be the plug in type, completely enclosed and removable without the use of tools. 

G. The lamp socket shall be pre-wired to a modular wiring center for connection of the 
supply leads. 

H. Lamps shall be a 100, 150, 250, or 400 Watt high pressure sodium (HPS) clear lamps 
with a minimum life of 24,000 hours.  Lamp wattage shall be as indicated on the plans. 

I. The photo cell shall be enclosed in a high impact protective housing and shall meet 
EEI/NEMA standards. 

J. The luminaire shall be Hubbell, G.E., or equal. 
 
2.07 LUMINAIRE POLE 

A. Poles for mounting luminaries shall be tapered galvanized steel standards for horizontal 
mounting of one or two luminaries. 

B. The pole shaft shall be fabricated from U.S. standard galvanized 11 gauge coil stock 
conforming to ASTM designation A595, grade A-55,000 psi.  The shaft shall be one 
piece construction with a full length longitudinal high frequency resistance weld and shall 
be cylindrical cross section having a uniform taper of approximately 0.14 inch of 
diameter change per foot of length. 

C. The pole shall have a reinforced oval hand hole with a nominal 4” x 6.5” inside opening, 
which is circumferentially welded to the pole shaft.  The hand hole shall include two 
mounting tabs for mounting a steel cover with hex head screws.  The hand hole shall be 
1’-6” above the base and 90 degrees clockwise with respect to the luminaire arm when 
viewed from the top of the pole. 

D. The pole shall be supplied with an anchor base, which is fabricated from structural 
quality hot rolled carbon steel plate with a minimum yield strength of 36,000 psi. 

E. The luminaire arm shall consist of a 2-3/8” O.D. tubing with a minimum yield strength of 
55,000 psi.  The luminaire arm shall be attached to the pole with three bolt flange 
assembly.  The arm shall accommodate luminaire slipfitter with a minimum inside 
diameter of 2-3/8” and a maximum depth of 10 inches. 

F. The pole, arm, top cap, and accessories shall be galvanized in accordance with ASTM 
A123.  All structural fasteners shall be galvanized high carbon strength carbon steel, 
other fasteners shall be galvanized or zinc plated carbon steel or stainless steel. 
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G. Bolt covers for anchor bolts shall be die cast zinc conforming to ASTM A48, Class 30.  
Covers shall be fastened to the shaft by a ¼” stainless steel hex head screw. 

H. Anchor bolts shall be fabricated from hot rolled carbon steel bar with a minimum yield 
strength of 50,000 psi.  Bolts shall have an “L” bend on one end and shall be galvanized.  
Four ¾” anchor bolts with washer, leveling shim, and hex head nut shall be furnished 
with each pole. 

I. The luminaire pole shall be Valmont DS32, Hubbell, or equal. 
 
2.08 CONCRETE 

A. Concrete for pole foundation work shall have a minimum 28 day compressive strength of 
2,800 psi, 3-1/2” maximum slump, and shall conform to the requirements of CalTrans 
Section 90 for Class B concrete, ¾” maximum combined aggregate grading. 

 
PART 3 – EXECUTION 
 
3.01 CONSTRUCTION 

A. All construction shall be in accordance to PG&E standards. 
B. The Contractor shall install all luminaries on concrete foundations as indicated on the 

drawings. 
C. Wiring circuits for the roadway lighting systems shall be as indicated on the plans.  The 

Contractor shall provide temporary power and make necessary splices for the testing of 
the system. 

 
3.02 TESTING 

A. General Requirements 
1. Testing of all work shall be in accordance with the requirements of Division 1.  

Testing will be performed so as to least encumber the performance of work. 
2. When work of this section or portions of work are completed, notify the City 

Engineer to schedule the testing laboratory to perform the appropriate tests.  All 
testing shall be done in the presence of the City Engineer and the Contractor shall not 
proceed with additional portions of work until test results have been verified. 

3. If, during progress of work, tests indicate that the work or materials do not meet 
specified requirements, the defective work shall be remedied, removed, replaced and 
re-tested at no cost to the City. 

B. Testing 
1. Perform and document the following tests on all cables: 

a. The Contractor shall provide all instruments, materials, and labor for testing of 
roadway lighting systems 

b. Inspect all wires and cables for physical damage and proper connection. 
c. Torque test conductor connections and terminations. 
d. Feeders and branch circuits shall have their insulation tested after installation and 

before connection to utilization devices such as fixtures, motors, or appliances. 
e. Tests shall be performed by 600V DC meger for a continuous 10 seconds.  Test 

conductors phase to phase and phase to ground.  Conductors shall be free from 
short circuits and ground faults.   

f. Test for continuity of grounding systems from fixture to fixture. 
g. Provide the City Engineer results of testing in a typewritten form. 

 
3.03 PROJECT RECORD DOCUMENTS 
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A. Provide a complete set of Record Drawings in accordance with the provisions of Division 
1. Such drawings shall indicate every change or deviation from the original contract 
drawings, including field orders, requests for information, change orders or similar 
change. All changes in the location, coordinates, depth, and/or elevation of a facility shall 
be recorded on the plans. The drawings shall be regularly revised and be kept up to date. 

 
~END OF SECTION~ 
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City of Escalon 
Standard Specifications 

 
 Sample Compaction Test Report Form  

* 1. Fill Material     ** A. Test Results Comply With Required 

Testing Laboratory Name: 

Address: 

 

REPORT OF FIELD DENSITY TESTS 
TESTED FOR TECHNICIAN NAME: 

CLIENT NAME:  

  

ADDRESS: REPORT DATE: 

 REPORT #: 

PROJECT: GAGE #: 

TEST LOCATIONS 
TEST # LOCATION RE-TEST? 

   
   
   
   
   
   
   
   
   

TEST DATA 
TEST # ELEV 

DEPTH 
MATERIAL 

TYPE * 
CURVE # MAX. LAB 

DRY DENSITIY 
WATER 

CONTENT 
IN-PLACE 
CONTENT 

RELATIVE 
COMPACTION 

SPECIFIED 
COMPACTION

COMMENTS 
** 

          
          
          
          
          
          
          
          
          

   2. Backfill         B. Recompaction Required 
   3. Sub-Base         C. Test Is After Recompaction 
   4. Aggregate Base 
   5. Other 
 
REMARKS 
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